
DEVELOPMENT AND ASSESSMENT OF RESPONSE AND
STRENGTH MODELS FOR BOLTED STEEL CONNECTIONS USING

REFINED NONLINEAR 3D FINITE ELEMENT ANALYSIS

VOLUME I

A Thesis

Presented to

The Academic Faculty

by

Ahmet Muhtar Çıtıpıtıoğlu

In Partial Fulfillment

of the Requirements for the Degree

Ph.D. in the

School of Civil and Environmental Engineering

Georgia Institute of Technology

December 2009



DEVELOPMENT AND ASSESSMENT OF RESPONSE AND
STRENGTH MODELS FOR BOLTED STEEL CONNECTIONS USING

REFINED NONLINEAR 3D FINITE ELEMENT ANALYSIS

Approved by:

Dr. Rami Haj--Ali, Advisor
School of Civil and Environmental Engineering

Georgia Institute of Technology

Dr. Roberto Leon, Co--Advisor
School of Civil and Environmental Engineering

Georgia Institute of Technology

Dr. Donald White, Co--Advisor
School of Civil and Environmental Engineering

Georgia Institute of Technology

Dr. Reginald DesRoches
School of Civil and Environmental Engineering

Georgia Institute of Technology

Dr. Russell Gentry
College of Architecture

Georgia Institute of Technology

Date Approved: November 16, 2009



In memory of my father Prof. Ergin Çıtıpıtıoğlu, Ph.D., P.E.



iv

ACKNOWLEDGEMENTS

The author wishes to express his sincere gratitude to Dr. Rami Haj--Ali for his assis-

tance throughout my research and the means he introducedme to which, become invaluable

for me inmy professional life. The assistance provided by the dissertation committee is also

gratefully acknowledged. Thank youDr. Roberto Leon, Dr. DonaldW.White, Dr. Reginald

DesRoches, andDr. Russell Gentry. I am in great debt toDr. NelsonBaker for the opportuni-

ties he provided me during my years at Georgia Tech which allowed me to freely pursue the

research topics of my interest.

I am grateful to all my friends and for their support: Hakan Kilic, Bulent Alemdar,

Rani Hajjar, HanifahMuliana, Sean St.Clair, Tulio Sulbaran, Ozgur Kurc, Berk Taftali,Mu-

rat Eroz, andMeltemAlemdar -- all whom I enjoyed to see earn their Ph.D.’s throughout the

years.

I owe my loving thanks to my wife Doc. Dr. Aysegul Komsuoglu Citipitioglu and

my daughter Ela. Without their encouragement and understanding it would have been im-

possible for me to finish this work. Finally, I am forever indebted to my parents for their

belief in me that I could accomplish anything I put my mind and heart into...



v

TABLE OF CONTENTS

ACKNOWLEDGEMENTS iv. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LIST OF TABLES viii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LIST OF FIGURES ix. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LIST OF SYMBOLS AND ABBREVIATIONS xxxi. . . . . . . . . . . . . . . . . . . . .

SUMMARY xxxv. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 1 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
INTRODUCTION
1.1 Motivation of Research 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 Scope and Objectives 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.3 Outline 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 2 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
BACKGROUND
2.1 Experimental Work on Bolted Connections 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.2 Connection Modeling 12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.2.1 Empirical Models 12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.2.2 Component Based Models 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.2.3 Finite Element Models 17. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.3 Bolted Connection Failure Mechanisms 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.3.1 Block Shear Failure 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.3.2 Prying Effect in Clip Angle and T--stub Components 22. . . . . . . . . . . . . . . . . . . . . .

2.4 Micromechanical Based Failure Models 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 3 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A REFINED NUMERICAL MODELING APPROACH FOR BOLTED
CONNECTIONS 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.1 Proposed Modeling Approach 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.1.1 Previous Experimental Work 26. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.1.2 Finite Element Models 29. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.1.3 Bolt Pretension Modeling 33. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3.2 Modeling Verification 36. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.3 Sensitivity Studies 39. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.3.1 Effect of Friction on Connection Response 39. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.3.2 Effect of Bolt Pretension on Connection Response 41. . . . . . . . . . . . . . . . . . . . . . . .
3.3.3 Effect of Bolt Alignment on Connection Response 41. . . . . . . . . . . . . . . . . . . . . . . .

3.4 Mechanism Studies 45. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.4.1 Bolted Angle Force Transfer Mechanisms 45. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.4.2 Pull Test Approximation 52. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.4.3 Equivalence of Superimposing Connection Response 58. . . . . . . . . . . . . . . . . . . . .

3.5 Summary 64. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 4 65. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
STIFFNESS MODELS--- NONLINEAR RESPONSE OF BOLTED CLIP ANGLE
CONNECTIONS



vi

4.1 Connection Topography 65. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2 High--Strength Bolts 66. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.1 Bolt Hole Size 67. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.2 Bolt Spacing and Edge Distance 67. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.3 Entering and Tightening Clearance 68. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.3 Construction of Parametric Data Set Variables 70. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.4 Curve Fitting Based Connection Response Prediction 75. . . . . . . . . . . . . . . . . . . . . . . . .
4.4.1 Modeling Approach using the Richard--Abbott Function 75. . . . . . . . . . . . . . . . . . .
4.4.2 Fitted Parametric Richard--Abbott Function for General Connection Response Prediction . . . . . . .

81. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.5 Neural Networks Based Connection Response Prediction 85. . . . . . . . . . . . . . . . . . . . . .
4.5.1 Neural Network Modeling 85. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.5.2 Trained Neural Network for Connection Response 90. . . . . . . . . . . . . . . . . . . . . . . .

4.6 Model Verification and Prediction 92. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.6.1 Verification of Model Predictions Using Analysis Data 92. . . . . . . . . . . . . . . . . . . .
4.6.2 Model Prediction of Experimental Data 98. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.7 Summary 104. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 5 105. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
STRENGTHMODELS--- IDENTIFYING CONNECTION FAILURE
5.1 Limit States Hierarchy 105. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2 Mechanics Based Strength Modeling 107. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2.1 Bolt Strength 107. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2.1.1 Tensile Strength 109. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2.1.2 Shear Strength 110. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2.1.3 Combined Loading 111. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5.2.2 Angle Strength 111. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2.2.1 Section Strength 112. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2.2.2 Block Shear Strength 115. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5.2.3 Prying 116. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3 Micromechanics Based Strength Modeling 125. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.1 Fracture in Structural Steel 126. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.2 Traditional Methods to Predict Fracture 129. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.2.1 Linear Elastic Fracture Mechanics (LEFM) 132. . . . . . . . . . . . . . . . . . . . . . . . .
5.3.2.2 Elastic--Plastic Fracture Mechanics (EPFM) 134. . . . . . . . . . . . . . . . . . . . . . . .

5.3.3 Fatigue in Structural Steel 136. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.4 Traditional Methods to Predict Fatigue 139. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.5 Micromechanical Models to Predict Fracture 142. . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.5.1 Void Growth Model (VGM) 142. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.5.2 Stress Modified Critical Strain (SMCS) 144. . . . . . . . . . . . . . . . . . . . . . . . . . . .

5.3.6 Other Micromechanics Based Models 146. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.4 Summary and Direction of Work 147. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.5 Failure Criteria Calibration 148. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.5.1 Swanson T--stub and Clip Angle Tests 148. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.5.1.1 Test Program 149. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.5.1.2 Component Modeling and Analysis 153. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5.5.2 Bolt Failure Calibration 191. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.5.3 Angle Component Failure Calibration 193. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.5.3.1 SMCS Material Property Calibration Methodology and Example 193. . . . . . .
5.5.3.2 SMCS Material Property Calibration 201. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5.5.4 Failure Criteria Verification 204. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



vii

5.6 Summary 242. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 6 244. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
INFLUENCE OF CONNECTION TOPOGRAPHY AND GEOMETRY ON
CONNECTION RESPONSE

6.1 Connection Response Assessment 245. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.2 Connection Strength 248. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.3 Connection Ductility 250. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.4 Connection Stiffness 252. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.5 Connection Efficiency 254. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.6 Visual Assessment of the Influence of Topography and Geometry on Connection Response . . . . . . . . .

257. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.6.1 Influence of Angle Thickness 258. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.6.2 Influence of Tension Bolt Gage 269. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

6.7 Summary 280. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 7 282. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ULTIMATE STRENGTH PRYING MODELING
7.1 Review of Prying Models 282. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.1.1 AISC Specification Prying Model 282. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.1.2 Eurocode Specification Prying Model 284. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.1.3 AISC and Eurocode Hybrid Prying Model 285. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7.2 Assessing Prying Strength Models and Proposed Enhancement 286. . . . . . . . . . . . . . . .
7.2.1 Proposed Modification to the Eurocode and Hybrid Prying Strength Model 293. . .

7.3 Verification of Prying Strength Modeling with Experimental Data 321. . . . . . . . . . . . . .
7.4 Summary 363. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CHAPTER 8 365. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
CONCLUSIONS AND FUTUREWORK
8.1 Summary and Conclusions 365. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8.2 Recommendations for Future Work 368. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

APPENDIX A A1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
APPLICATION OF NEURAL NETWORK TO PREDICT BOLTED ANGLE CONNECTION
NON---LINEAR FORCE---DISPLACEMENT RESPONSE

APPENDIX B B1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PARAMETRIC BOLTED ANGLE CONNECTION DATA AND ANALYSIS OUTPUT

APPENDIX C C1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PARAMETRIC BOLTED ANGLE CONNECTION DATA, ANALYSIS OUTPUT AND
PREDICTED CAPACITY

APPENDIX D D1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ASSESSMENT OF PRYING STRENGTH MODELS USING ANALYTICAL BOLTED ANGLE
PULL TEST DATA

APPENDIX E E1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
PARAMETRICBOLTEDANGLECONNECTIONPREDICTEDCAPACITYCOMPARISONTO
CALCULATED LIMIT STATES AND PRYING STRENGTHMODELS

REFERENCES R1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



viii

LIST OF TABLES

Table 4.1 Center to Center Bolt Spacing 68. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.2 Center to Edge Bolt Minimum Edge Distance, in 68. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.3 Entering and Tightening Clearance for Aligned Bolts, in. 70. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.4 Connection Design Set Parameters 73. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.5 Minimum Bolt Pretension, kips 73. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.6 Connection Parameters of Poorly Fitted Curves 79. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.7 Coefficient Values for Parametric Connection in Equation 4.8 82. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.8 Connection Verification Set Parameters 94. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4.9 Experiment Specimens used for Model Predictions [134] 100. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5.1 Bolted Angle Component Limit States 106. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5.2 Swanson Component Test Specimen Information 149. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5.3 Swanson T--stub Component Test Program 152. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5.4 Swanson Clip Angle Component Test Program 153. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5.5 Swanson Component Test Analyses Bolt Failure Calibration Data 192. . . . . . . . . . . . . . . . . . . . . . . .

Table 5.6 Summary of the smooth notch tensile tests for SMCS material constant calibration for A572--Grade
50 steel plate. 200. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5.7 Summary of Swanson component tests for SMCS material constant calibration. 204. . . . . . . . . . . .

Table 5.8 Failure Criteria Verification Comparison 241. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 6.1 Subset of angles used in visual connection response comparisons 257. . . . . . . . . . . . . . . . . . . . . . . .

Table 7.1 Summary of Prying Strength Models Prediction REXP/REQ Ratios for Analytical Data 298. . . . . . .

Table 7.2 Summary of Bolted Angle and T--Stub Component Experimental Pull Tests Used to Assess Prying
Strength Models 325. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 7.3 Comparison of Bolted Angle and T--Stub Component Experimental Pull Tests Ultimate Capacity
with Prying Models 328. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 7.4 Summary of Prying Strength Models Prediction REXP/REQ Ratios Experimental Data 333. . . . . . . .

Table C.1 Parametric Bolted Angle Connection Data Set Definition and Predicted Analytical Response C3. .

Table E.1 Parametric Bolted Angle Connection Data Set Predicted Analytical and Calculated Limit State Ca-
pacities E3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



ix

LIST OF FIGURES
Figure 3.1 Schematic representation of the connection test set--up used by Azizinamini et. al. (1985, 1989); (a) 14S and (b) 8S

type configuration. 28. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.2 3D finite element model of bolted top and bottom seat angle connection web angle tested by Azizinamini, shown
(a) unloaded and (b) loaded. 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.3 3D uniaxial stress--strain curve. 32. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.4 Bolt pretension calibration curves for 3/4 in diameter bolts used in the FE model. 35. . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.5 Schematic representation of the proposed method for calibrating bolt pretension. 36. . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.6 Experimental and analytical moment--rotation response comparison of 14S connection specimens tested by Azizi-
namini [20]. 37. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.7 Experimental and analytical moment--rotation response comparison of 8S connection specimens tested by Azizina-
mini [20]. 38. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.8 Moment--rotation response of 14S2 connections with varying friction coefficients. 40. . . . . . . . . . . . . . . . . . . . . . .

Figure 3.9 Moment--rotation response of 8S1 connections with varying contact friction coefficients. 40. . . . . . . . . . . . . . . . . .

Figure 3.10 Moment--rotation response of 14S2 connections with varying bolt pretension 41. . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.11 Connection force--displacement response for bolted angle connection components with (a) 2 in and (b) 3 in ten-
sion bolt gage with different initial placement cases for bolts on the angle pull leg. 44. . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.12 Force (F) transfer mechanism through the pulling plate to the angle by means of the plate traction (Fs) due to the
pretensioned bolts clamping and bolt bearing (Fb) plotted against applied displacement for the case angle with (a) 2 in
and (b) 3 in tension bolt gage. 48. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.13 Force (F) transfer mechanism through the angle from the pulling plate by means of the plate traction (Fs) due to
the pretensioned bolts, bolt bearing (Fb), and traction between bolt head and angle (Fh) plotted against applied displace-
ment for case angle with (a) 2 in and (b) 3 in tension bolt gage. 49. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.14 Bolt forces (Fb) and total clamping force (Fc) on angle leg plotted against applied displacement for case angle
with (a) 2 in and (b) 3 in tension bolt gage. 50. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.15 Contact force (Q), bolt force (Fb) and applied force (F) plotted against applied displacement for case angle with (a)
2 in and (b) 3 in tension bolt gage. 51. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.16 Bolt force versus the externally applied connection load demonstrating the effect of the prying force for case angle
with (a) 2 in and (b) 3 in tension bolt gage. 52. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.17 3D finite element model of bolted top and bottom seat angle connection with no web angle tested by Azizinamini,
shown (a) unloaded and (b) loaded. 53. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.18 3D finite element model of bolted angle component pull test, shown (a) unloaded and (b) loaded. 54. . . . . . . . . . . .

Figure 3.19 Comparison of connection model response for test case 14S5 without web angle and approximated response using
angle component pull test model. 55. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.20 Comparison of connection model response for test case 14S6 without web angle and approximated response using
angle component pull test model. 55. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.21 Comparison of the Plastic Deformation in the Angles from the FE Models. 57. . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.22 Comparison of the connection response to its equivalent added response for connection with 0.25 in. thick clip
angles. (Inset shows zoomed view of initial stiffness). 59. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.23 Comparison of the connection response to its equivalent added response for connection with 0.75 in. thick clip
angles. (Inset shows zoomed view of initial stiffness). 60. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.24 Comparison of the center of rotation plotted along the beam depth for the connection and its sub--configurations
with 0.25 in. thick clip angles. 60. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.25 Comparison of the center of rotation plotted along the beam depth for the connection and its sub--configurations
with 0.75 in. thick clip angles. 61. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 3.26 Mises stress contours at rotations approximately 0.01, 0.02, and 0.03 radians for the (a) top and bottom seat angle
connection with web angles and its sub--configurations; (b) top and bottom seat angle connection; and (c) the web angle
connection with 0.25 in. thick clip angles. 62. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



x

Figure 3.27 Mises stress contours at rotations approximately 0.01, 0.02, and 0.03 radians for the (a) top and bottom seat angle
connection with web angles and its sub--configurations; (b) top and bottom seat angle connection; and (c) the web angle
connection with 0.75 in. thick clip angles. 63. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.1 Bolted Angle Connection Topography and Parameters. 66. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.2 Entering and Tightening Clearance Parameters [5]. 70. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.3 Typical discretized half symmetry bolted angle connection model in initial and loaded condition. 74. . . . . . . . . . .

Figure 4.4 Material stress--strain relationships used in connection models for angle and bolts. 74. . . . . . . . . . . . . . . . . . . . . . .

Figure 4.5 Description of the Richard--Abbott Equation parameters. 76. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.6 Comparison of the mean average of the square root of the summed squares of the residual between the simulated
bolted angle connections response and the individually fitted Richard--Abbot Functions. 78. . . . . . . . . . . . . . . . . . . . . . .

Figure 4.7 Best and worst case of fitted Richard--Abbot equation prediction of the force--displacement response of L6x4 and
L8x8 size angles. 80. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.8 Comparison of the mean average of the square root of the summed squares of the residual between the simulated
bolted angle connections response and the fitted parametric Richard--Abbot Function and for (a) the entire dataset and (b)
filtered cases. 84. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.9 Plot of log(K1n) vs. log(g1) curves per connection thickness for L8x6 angles. 84. . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.10 Schematic representation of the mathematical functioning of a neuron. 86. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.11 Schematic representation of multilayered feedforward neural network. 87. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.12 Hyperbolic tangent sigmoid transfer function. 89. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.13 Comparison of the mean average of the square root of the summed squares of the residual between the simulated
bolted angle connections response and the (a) the fitted parametric Richard--Abbot function and (b) the trained neural
network predictions. 92. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.14 The behavior of bolted steel angle connections for various geometry generated by FE simulation (Data) predicted
by the fitted Richard--Abbot (R--A) equation and the trained neural network (NN) for cases not used in the fitting and
training as shown in Table 4.8. 95. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.15 Bolted Angle Connection Topography and Parameters tested by Swanson. 99. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 4.16 The fitted Richard--Abbott (RA) equation and trained Neural Network (NN) monotonic response compared to the
cyclic response angle component specimens tested by Swanson (134). 102. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.1Typical Stress vs. Strain of material coupons taken from A325 and A490 grade bolts and rivets [79]. 108. . . . . . . .

Figure 5.2 Stress distribution in T--stub stem subjected to tensile forces [134]. 113. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.3 Determining the width of the Whitmore section, lw. 114. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.4 Block shear failure mechanism for bolted connections. 115. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.5 Influence of prying on a pretensioned bolt under external axial loads. 117. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.6 Beam model for flange prying. 118. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.7 Connection leg free body diagrams to define equilibrium equations. 120. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.8 Connection leg capacity envelope. 122. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.9 Eurocode 3 clip angle prying leg dimension definitions for beam setback (a) less than 0.4 times, and (b) greater than
0.4 times the angle leg thickness. 123. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.10 Swanson and Gao clip angle prying leg dimension definitions for beam setback (a) less than 0.4 times, and (b)
greater than 0.4 times the angle leg thickness. 124. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.11 Void growth and coalescence. 127. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.12 Scanning Electron Micrograph of surface fractured due to (a) cleavage fracture, and (b) microvoid coalescence
[70]. 128. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.13 Stress concentration due to elliptical crack in infinitely large plate .129. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.14 Stress distribution coordinate definition in vicinity of crack tip. 132. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xi

Figure 5.15 Calculating the J--integral using an arbitrary path around the crack tip. 134. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.16 Stages of fatigue growth. 137. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.17 Idealization of plastic blunting and re--sharpening leading to stage II type fatigue crack growth [70]. 138. . . . . . .

Figure 5.18 Typical T--stub geometry [134]. 150. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.19 Typical clip angle geometry [134]. 150. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.20 Material stress--strain relationships used in connection models. 155. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.21 Group 1 Specimen TA--17 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 157. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.22 Group 1 Specimen TA--18 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 158. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.23 Group 1 Specimen TA--19 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 159. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.24 Group 1 Specimen TA--20 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 160. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.25 Group 2 Specimen TB--09 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 161. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.26 Group 2 Specimen TB--10 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 162. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.27 Group 3 Specimen TA--01 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 163. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.28 Group 3 Specimen TA--02 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 164. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.29 Group 3 Specimen TA--03 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 165. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.30 Group 3 Specimen TA--04 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 166. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.31 Group 4 Specimen TA--09 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 167. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.32 Group 4 Specimen TA--10 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 168. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.33 Group 4 Specimen TA--11 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 169. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.34 Group 4 Specimen TA--12 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 170. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.35 Group 5 Specimen TB--01 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 171. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.36 Group 5 Specimen TB--02 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 172. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.37 Group 6 Specimen TB--05 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 173. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.38 Group 6 Specimen TB--06 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 174. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.39 Group 7 Specimen TC--01 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 175. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.40 Group 7 Specimen TC--02 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 176. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.41 Group 7 Specimen TC--03 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 177. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xii

Figure 5.42 Group 7 Specimen TC--04 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 178. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.43 Group 8 Specimen TC--09 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 179. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.44 Group 8 Specimen TC--10 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 180. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.45 Group 8 Specimen TC--11 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 181. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.46 Group 8 Specimen TC--12 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 182. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.47 Group 9 Specimen TD--04 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial pull
force--displacement response. 183. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.48 Group 10 Specimen TD--08 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial
pull force--displacement response. 184. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.49 Group 11 Specimen CA--01 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial
pull force--displacement response. 185. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.50 Group 11 Specimen CA--02 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial
pull force--displacement response. 186. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.51 Group 11 Specimen CA--04 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial
pull force--displacement response. 187. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.52 Group 12 Specimen CA--09 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial
pull force--displacement response. 188. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.53 Group 12 Specimen CA--10 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial
pull force--displacement response. 189. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.54 Group 12 Specimen CA--12 (a) test specimen photo [134], (b) analytical model, and (c) test vs. FE model axial
pull force--displacement response. 190. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.55 Bolt failure criterion Equation 5.46 plotted against Swanson component test analyses bolt failure calibration data
points extracted from analytical models. 193. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.56 Notched round tension bar specimen; notch radii 0.125 inches shown [70]. 194. . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.57 Close--up of notched tension bar specimens with cup--cone fracture at notch [70]. 195. . . . . . . . . . . . . . . . . . . . .

Figure 5.58 Comparison of FEM and test data for notch round bar with radius of (a) 0.06, (b) 0.125, and (c) 0.25 inches ma-
chined from a A572 Grade50 one inch thick steel plate [70]. 196. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.59 Comparison of (a) Equivalent plastic strain, (b) stress triaxiality, and (c) SMCS distribution across notch cross
section failure surface for specimens with 0.06 and 0.125 inch notch radii [70]. 197. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.60 Characteristic length measure in calibrating and applying SMCS [70]. 199. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.61 SMCS material parameter fit for node with second highest ranking unfactored SMCS value of pair within each
other vicinity showing nodal equivalent plastic strain, unfactored SMCS, and fitted SMCS at test failure for test cases (a)
TA01, (b) TB06, and (c) TC10. 203. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.62 Connection test case TA17 analysis and calibrated failure criteria perdition. 207. . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.63 Connection test case TA18 analysis and calibrated failure criteria prediction. 208. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.64 Connection test case TA19 analysis and calibrated failure criteria prediction. 209. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.65 Connection test case TA20 analysis and calibrated failure criteria prediction. 210. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.66 Connection test case TB09 analysis and calibrated failure criteria prediction. 211. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.67 Connection test case TB10 analysis and calibrated failure criteria prediction. 212. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.68 Connection test case TA01 analysis and calibrated failure criteria prediction. 213. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.69 Connection test case TA02 analysis and calibrated failure criteria prediction. 214. . . . . . . . . . . . . . . . . . . . . . . . .



xiii

Figure 5.70 Connection test case TA03 analysis and calibrated failure criteria prediction. 215. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.71 Connection test case TA04 analysis and calibrated failure criteria prediction. 216. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.72 Connection test case TA09 analysis and calibrated failure criteria prediction. 217. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.73 Connection test case TA10 analysis and calibrated failure criteria prediction. 218. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.74 Connection test case TA11 analysis and calibrated failure criteria prediction. 219. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.75 Connection test case TA12 analysis and calibrated failure criteria prediction. 220. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.76 Connection test case TB01 analysis and calibrated failure criteria prediction. 221. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.77 Connection test case TB02 analysis and calibrated failure criteria prediction. 222. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.78 Connection test case TB05 analysis and calibrated failure criteria prediction. 223. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.79 Connection test case TB06 analysis and calibrated failure criteria prediction. 224. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.80 Connection test case TC01 analysis and calibrated failure criteria prediction. 225. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.81.Connection test case TC02 analysis and calibrated failure criteria prediction. 226. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.82.Connection test case TC03 analysis and calibrated failure criteria prediction. 227. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.83.Connection test case TC04 analysis and calibrated failure criteria prediction. 228. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.84.Connection test case TC09 analysis and calibrated failure criteria prediction. 229. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.85.Connection test case TC10 analysis and calibrated failure criteria prediction. 230. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.86.Connection test case TC11 analysis and calibrated failure criteria prediction. 231. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.87.Connection test case TC12 analysis and calibrated failure criteria prediction. 232. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.88.Connection test case TD04 analysis and calibrated failure criteria prediction. 233. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.89.Connection test case TD08 analysis and calibrated failure criteria prediction. 234. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.90.Connection test case CA01 analysis and calibrated failure criteria prediction. 235. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.91.Connection test case CA02 analysis and calibrated failure criteria prediction. 236. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.92.Connection test case CA04 analysis and calibrated failure criteria prediction. 237. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.93.Connection test case CA09 analysis and calibrated failure criteria prediction. 238. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.94.Connection test case CA10 analysis and calibrated failure criteria prediction. 239. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 5.95 Connection test case CA12 analysis and calibrated failure criteria prediction. 240. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.1 Bolted angle connection model bolt and angle failure zone identification. 247. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.2 Bolted angle connection capacity versus tension bolt gage--angle thickness ratio plotted for all different angle leg
and bolt diameter size groups with failure mode identified. 250. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.3 Bolted angle connection displacement ductility versus tension bolt gage--angle thickness ratio plotted for all differ-
ent angle leg and bolt diameter size groups with failure mode identified. 252. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.4 Bolted angle connection initial stiffness versus tension bolt gage--angle thickness ratio plotted for all different angle
leg and bolt diameter size groups with failure mode identified. 253. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.5 Bolted angle connection plastic stiffness versus tension bolt gage--angle thickness ratio plotted for all different angle
leg and bolt diameter size groups with failure mode identified. 254. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.6 Bolted angle connection efficiency versus tension bolt gage--angle thickness ratio plotted for all different angle leg
and bolt diameter size groups with failure mode identified. 255. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.7 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L6x4 angles, 6 inches wide, connected with 3/4 in diameter bolts with 2.25 in gage and (a) 0.75
in, (b) 0.3125 in thick. (Shown half symmetry model about x--z plane) 259. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.8 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L6x4 angles, 6 inches wide, connected with 3/4 in diameter bolts with 2.875 in gage and (a)
0.75 in, (b) 0.3125 in thick. (Half symmetry model about x--z plane) 260. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xiv

Figure 6.9 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L6x6 angles, 8 inches wide, connected with 3/4 in diameter bolts with 2.25 in gage and (a) 0.75
in, (b) 0.3125 in thick. (Half symmetry model about x--z plane) 261. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.10 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L6x6 angles, 8 inches wide, connected with 3/4 in diameter bolts with 4.875 in gage and (a)
0.75 in, (b) 0.3125 in thick. (Half symmetry model about x--z plane) 262. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.11 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L8x4 angles, 6 inches wide, connected with 3/4 in diameter bolts with 2.5 in gage and (a) 1.0 in,
(b) 0.5 in thick. (Half symmetry model about x--z plane) 263. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.12 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L8x4 angles, 6 inches wide, connected with 3/4 in diameter bolts with 2.75 in gage and (a) 1.0
in, (b) 0.5 in thick. (Half symmetry model about x--z plane) 264. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.13 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L8x6 angles, 8 inches wide, connected with 3/4 in diameter bolts with 2.5 in gage and (a) 1.0 in,
(b) 0.5 in thick. (Half symmetry model about x--z plane) 265. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.14 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L8x6 angles, 8 inches wide, connected with 3/4 in diameter bolts with 4.75 in gage and (a) 1.0
in, (b) 0.5 in thick. (Half symmetry model about x--z plane) 266. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.15 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L8x8 angles, 6 inches wide, connected with 3/4 in diameter bolts with 2.5 in gage and (a) 0.875
in, (b) 0.5 in thick. (Half symmetry model about x--z plane) 267. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.16 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of angle thickness on
connection response for L8x8 angles, 6 inches wide, connected with 3/4 in diameter bolts with 6.75 in gage and (a) 0.875
in, and (b) 0.5 in thick. (Half symmetry model about x--z plane) 268. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.17 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gud-
geon connection response for L6x4 angles, 6 inches wide, 0.3125 in thick, connected with 3/4 in diameter bolts with
tension bolt gage of (a) 2.875 in, and (b) 2.25 in. (Half symmetry model about x--z plane) 270. . . . . . . . . . . . . . . . . . . .

Figure 6.18 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L6x4 angles, 6 inches wide, 0.75 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 2.875 in, and (b) 2.25 in. (Half symmetry model about x--z plane) 271. . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.19 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L6x6 angles, 8 inches wide, 0.3125 in thick, connected with 3/4 in diameter bolts with ten-
sion bolt gage of (a) 4.875 in, and (b) 2.25 in. (Half symmetry model about x--z plane) 272. . . . . . . . . . . . . . . . . . . . . .

Figure 6.20 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L6x6 angles, 8 inches wide, 0.75 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 4.875 in, and (b) 2.25 in. (Half symmetry model about x--z plane) 273. . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.21 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L8x4 angles, 6 inches wide, 0.5 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 2.75 in, and (b) 2.5 in. (Half symmetry model about x--z plane) 274. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.22 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L8x4 angles, 6 inches wide, 1.0 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 2.75 in, and (b) 2.5 in. (Half symmetry model about x--z plane) 275. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.23 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L8x6 angles, 8 inches wide, 0.5 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 4.75 in, and (b) 2.5 in. (Half symmetry model about x--z plane) 276. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.24 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L8x6 angles, 8 inches wide, 1.0 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 4.75 in, and (b) 2.5 in. (Half symmetry model about x--z plane) 277. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.25 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L8x8 angles, 6 inches wide, 0.5 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 6.75 in, and (b) 2.5 in. (Half symmetry model about x--z plane) 278. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 6.26 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect of tension bolt gage
on connection response for L8x8 angles, 6 inches wide, 0.875 in thick, connected with 3/4 in diameter bolts with tension
bolt gage of (a) 6.75 in, and (b) 2.5 in. (Half symmetry model about x--z plane) 279. . . . . . . . . . . . . . . . . . . . . . . . . . . .



xv

Figure 7.1 AISC Specification prying strength model leg dimension definitions for (a) T--stubs and (b) angles. 284. . . . . . . .

Figure 7.2 Eurocode prying strength model leg dimension definitions for beam setback (a) less than 0.4 times, and (b) greater
than 0.4 times the angle leg thickness. 285. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.3 Swanson and Gao prying strength leg dimension definitions for beam setback (a) less than 0.4 times, and (b) greater
than 0.4 times the angle leg thickness. 286. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.4 Ratio of analysis failure to prying strength capacity plotted against bolt diameter to angle leg thickness ratio for
different prying strength models for all the parametric analysis dataset cases with failure mode identified for each data
point. 291. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.5 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analytical-
ly predicted failure capacities for cases with (a) 8 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b) 4
in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 8 in. width. 292. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.6 Ratio of analysis failure to prying strength capacity plotted against bolt diameter to angle leg thickness ratio for the
hybrid prying strength model with failure mode identified for each data point and cases with large deformations marked
with square symbol. 293. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.7 Proposed prying strength model leg dimension definitions for beam setback (a) less than 0.4 times, and (b) greater
than 0.4 times the angle leg thickness. 294. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.8 Ratio of analysis failure to proposed Modified Eurocode prying strength model capacity plotted against bolt diame-
ter to angle leg thickness ratio and compared to the (a) AISC, (b) AISC with Fu, (c) Eurocode, and (c) Hybrid prying
strength models. 296. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.9 Ratio of analysis failure to proposed Modified Hybrid prying strength model capacity plotted against bolt diameter
to angle leg thickness ratio and compared to the (a) AISC, (b) AISC with Fu, (c) Eurocode, and (c) Hybrid prying
strength models. 297. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.10 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b)
4 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 8 in. width. 300. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.11 Deformed shape and stress contour (Mises) for a L6x4 angle model, 6 inches wide, 0.3125 in thick, connected
with 3/4 in diameter bolts with tension bolt gage of 2.25 in at given force levels calculated using the (a) analytical failure
criteria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 301. .

Figure 7.12 Deformed shape and stress contour (Mises) for a L6x4 angle model, 6 inches wide, 0.3125 in thick, connected
with 3/4 in diameter bolts with tension bolt gage of 2.875 in at given force levels calculated using the (a) analytical fail-
ure criteria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) . . . .

302. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.13 Deformed shape and stress contour (Mises) for a L6x4 angle model, 6 inches wide, 0.75 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.25 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 303. . . . . .

Figure 7.14 Deformed shape and stress contour (Mises) for a L6x4 angle model, 6 inches wide, 0.75 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.875 in at given force levels calculated using the (a) analytical failure
criteria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 304. .

Figure 7.15 Deformed shape and stress contour (Mises) for a L6x6 angle model, 8 inches wide, 0.3125 in thick, connected
with 3/4 in diameter bolts with tension bolt gage of 2.25 in at given force levels calculated using the (a) analytical failure
criteria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 305. .

Figure 7.16 Deformed shape and stress contour (Mises) for a L6x6 angle model, 8 inches wide, 0.3125 in thick, connected
with 3/4 in diameter bolts with tension bolt gage of 2.875 in at given force levels calculated using the (a) analytical fail-
ure criteria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) . . .

306. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.17 Deformed shape and stress contour (Mises) for a L6x6 angle model, 8 inches wide, 0.75 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.25 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 307. . . . . .

Figure 7.18 Deformed shape and stress contour (Mises) for a L6x4 angle model, 6 inches wide, 0.75 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.875 in at given force levels calculated using the (a) analytical failure
criteria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 308. .

Figure 7.19 Deformed shape and stress contour (Mises) for a L8x4 angle model, 6 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.5 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 309. . . . . .



xvi

Figure 7.20 Deformed shape and stress contour (Mises) for a L8x4 angle model, 6 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.75 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 310. . . . . .

Figure 7.21 Deformed shape and stress contour (Mises) for a L8x4 angle model, 6 inches wide, 1.0 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.5 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 311. . . . . .

Figure 7.22 Deformed shape and stress contour (Mises) for a L8x4 angle model, 6 inches wide, 1.0 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.75 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 312. . . . . .

Figure 7.23 Deformed shape and stress contour (Mises) for a L8x6 angle model, 8 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.5 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 313. . . . . .

Figure 7.24 Deformed shape and stress contour (Mises) for a L8x6 angle model, 8 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 4.75 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 314. . . . . .

Figure 7.25 Deformed shape and stress contour (Mises) for a L8x6 angle model, 8 inches wide, 1.0 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.5 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 315. . . . . .

Figure 7.26 Deformed shape and stress contour (Mises) for a L8x6 angle model, 8 inches wide, 1.0 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 4.75 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 316. . . . . .

Figure 7.27 Deformed shape and stress contour (Mises) for a L8x8 angle model, 6 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.5 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 317. . . . . .

Figure 7.28 Deformed shape and stress contour (Mises) for a L8x8 angle model, 6 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 6.75 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 318. . . . . .

Figure 7.29 Deformed shape and stress contour (Mises) for a L8x8 angle model, 6 inches wide, 0.875 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 2.5 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 319. . . . . .

Figure 7.30 Deformed shape and stress contour (Mises) for a L8x8 angle model, 6 inches wide, 0.875 in thick, connected with
3/4 in diameter bolts with tension bolt gage of 6.75 in at given force levels calculated using the (a) analytical failure crite-
ria, (b) modified hybrid prying model, and (c) AISC prying model. (Half symmetry model about x--z plane) 320. . . . . .

Figure 7.31 Ratio of tested strength to proposed Modified Eurocode prying strength model capacity plotted against bolt diam-
eter to angle leg thickness ratio and compared to the (a) AISC, (b) AISC with Fu, (c) Eurocode, and (d) Hybrid prying
strength models. 331. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.32 Ratio of tested strength to proposed Modified Hybrid prying strength model capacity plotted against bolt diameter
to angle leg thickness ratio and compared to the (a) AISC, (b) AISC with Fu, (c) Eurocode, and (d) Hybrid prying
strength models. 332. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.33 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) CA--01 and (b) CA--02 per Swanson [134]. 334. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.34 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) CA--04 and (b) CA--09 per Swanson [134]. 335. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.35 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) CA--10 and (b) CA--12 per Swanson [134]. 336. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.36 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) CA--14 and (b) CA--16 per Swanson [134]. 337. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.37 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) CA--17 and (b) CA--18 per Swanson [134]. 338. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.38 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TA--03 and (b) TA--04 per Swanson [134]. 339. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.39 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TA--07 and (b) TA--17 per Swanson [134]. 340. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xvii

Figure 7.40 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TA--18 and (b) TA--19 per Swanson [134]. 341. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.41 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TA--20 and (b) TB--02 per Swanson [134]. 342. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.42 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TB--04 and (b) TB--09 per Swanson [134]. 343. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.43 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TB--10 and (b) TC--01 per Swanson [134]. 344. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.44 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TC--02 and (b) TC--03 per Swanson [134]. 345. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.45 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TC--04 and (b) TC--05 per Swanson [134]. 346. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.46 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TC--07 and (b) TC--11 per Swanson [134]. 347. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.47 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TC--12 and (b) TC--13 per Swanson [134]. 348. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.48 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) TC--15 per Swanson [134] and (b) SA--1 per Shen and Astaneh [122]. 349. . . . . . . . . . . . .

Figure 7.49 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) SA--2 and (b) SA--3 per Shen and Astaneh [122]. 350. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.50 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) SA--4 and (b) SA--5 per Shen and Astaneh [122]. 351. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.51Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) SA--6 and (b) SA--7 per Shen and Astaneh [122]. 352. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.52 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) SA--8 per Shen and Astaneh [122] and (b) A1 per Douty and McGuire [44]. 353. . . . . . . . .

Figure 7.53 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) A3 and (b) A4 per Douty and McGuire [44]. 354. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.54 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) A5 and (b) A7 per Douty and McGuire [44]. 355. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.55 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) A9 and (b) A10 per Douty and McGuire [44]. 356. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.56 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) A10S and (b) A11 per Douty and McGuire [44]. 357. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.57 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) A11S and (b) A12 per Douty and McGuire [44]. 358. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.58Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) A15 per Douty and McGuire [44] and (b) H210--8 per Guravich and Dawe [58]. 359. . . . . .

Figure 7.59 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) H210--9 and (b) H210--12 per Guravich and Dawe [58] .360. . . . . . . . . . . . . . . . . . . . . . . . .

Figure 7.60 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) H208--12 and (b) H208--15 per Guravich and Dawe [58]. 361. . . . . . . . . . . . . . . . . . . . . . .

Figure 7.61 Bolted angle connection prying strength models versus angle leg or T--stub flange thickness capacity envelope
plotted against test cases (a) H208--16 and (b) H208--17 per Guravich and Dawe [58]. 362. . . . . . . . . . . . . . . . . . . . . . .

Figure A.1 .Schematic representation of trained neural network for simulating the force--displacement response of bolt steel
angle components. A3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure A.2 Neural Network generated point shown on angle response curve computed by looping through the NN varying the
displacement. A7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xviii

FigureB.1ConnectionL6_4_0.3125_0.5_6_0.5_2.25 analysis responseand failurecriteria evaluation. B.2. . . . . . . . . . . . . . . . .

FigureB.2ConnectionL6_4_0.3125_0.5_6_0.5_2.5625 analysis responseand failurecriteria evaluation. B.3. . . . . . . . . . . . . . .

FigureB.3ConnectionL6_4_0.3125_0.5_6_0.5_2.875 analysis responseand failurecriteria evaluation. B.4. . . . . . . . . . . . . . . .

FigureB.4ConnectionL6_4_0.3125_0.5_8_0.5_2.25 analysis responseand failurecriteria evaluation. B.5. . . . . . . . . . . . . . . . .

FigureB.5ConnectionL6_4_0.3125_0.5_8_0.5_2.5625 analysis responseand failurecriteria evaluation. B.6. . . . . . . . . . . . . . .

FigureB.6ConnectionL6_4_0.3125_0.5_8_0.5_2.875 analysis responseand failurecriteria evaluation. B.7. . . . . . . . . . . . . . . .

FigureB.7ConnectionL6_4_0.3125_0.5_8e_0.5_2.25 analysis responseand failurecriteria evaluation. B.8. . . . . . . . . . . . . . . .

FigureB.8ConnectionL6_4_0.3125_0.5_8e_0.5_2.5625 analysis responseand failurecriteria evaluation. B.9. . . . . . . . . . . . . .

FigureB.9ConnectionL6_4_0.3125_0.5_8e_0.5_2.875 analysis responseand failurecriteria evaluation. B.10. . . . . . . . . . . . . .

FigureB.10ConnectionL6_4_0.3125_0.75_6_0.5_2.25 analysis responseand failurecriteria evaluation. B.11. . . . . . . . . . . . . .

FigureB.11ConnectionL6_4_0.3125_0.75_6_0.5_2.5625 analysis responseand failurecriteria evaluation. B.12. . . . . . . . . . . .

FigureB.12ConnectionL6_4_0.3125_0.75_6_0.5_2.875 analysis responseand failurecriteria evaluation. B.13. . . . . . . . . . . . .

FigureB.13ConnectionL6_4_0.3125_0.75_8_0.5_2.25 analysis responseand failurecriteria evaluation. B.14. . . . . . . . . . . . . .

FigureB.14ConnectionL6_4_0.3125_0.75_8_0.5_2.5625 analysis responseand failurecriteria evaluation. B.15. . . . . . . . . . . .

FigureB.15ConnectionL6_4_0.3125_0.75_8_0.5_2.875 analysis responseand failurecriteria evaluation. B.16. . . . . . . . . . . . .

FigureB.16ConnectionL6_4_0.3125_0.75_8e_0.5_2.25 analysis responseand failurecriteria evaluation. B.17. . . . . . . . . . . . .

FigureB.17ConnectionL6_4_0.3125_0.75_8e_0.5_2.5625 analysis responseand failurecriteria evaluation. B.18. . . . . . . . . . .

FigureB.18ConnectionL6_4_0.3125_0.75_8e_0.5_2.875 analysis responseand failurecriteria evaluation. B.19. . . . . . . . . . . .

FigureB.19 Connection L6_4_0.3125_0.875_6_0.5_2.25 analysis response and failure criteria evaluation. B.20. . . . . . . . . . . .

FigureB.20 Connection L6_4_0.3125_0.875_6_0.5_2.5625 analysis response and failure criteria evaluation. B.21. . . . . . . . . .

FigureB.21 Connection L6_4_0.3125_0.875_6_0.5_2.875 analysis response and failure criteria evaluation. B.22. . . . . . . . . . .

FigureB.22 Connection L6_4_0.3125_0.875_8_0.5_2.25 analysis response and failure criteria evaluation. B.23. . . . . . . . . . . .

FigureB.23 Connection L6_4_0.3125_0.875_8_0.5_2.5625 analysis response and failure criteria evaluation. B.24. . . . . . . . . .

FigureB.24 Connection L6_4_0.3125_0.875_8_0.5_2.875 analysis response and failure criteria evaluation. B.25. . . . . . . . . . .

FigureB.25 Connection L6_4_0.3125_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation. B.26. . . . . . . . . . .

FigureB.26 Connection L6_4_0.3125_0.875_8e_0.5_2.5625 analysis response and failure criteria evaluation. B.27. . . . . . . . .

FigureB.27 Connection L6_4_0.3125_0.875_8e_0.5_2.875 analysis response and failure criteria evaluation. B.28. . . . . . . . . .

Figure B.28 Connection L6_4_0.375_0.875_6_0.5_2.25 analysis response and failure criteria evaluation. B.29. . . . . . . . . . . .

Figure B.29 Connection L6_4_0.375_0.875_6_0.5_2.5625 analysis response and failure criteria evaluation. B.30. . . . . . . . . .

Figure B.30 Connection L6_4_0.375_0.875_6_0.5_2.875 analysis response and failure criteria evaluation. B.31. . . . . . . . . . .

Figure B.31 Connection L6_4_0.375_0.875_8_0.5_2.25 analysis response and failure criteria evaluation. B.32. . . . . . . . . . . .

Figure B.32 Connection L6_4_0.375_0.875_8_0.5_2.5625 analysis response and failure criteria evaluation. B.33. . . . . . . . . .

Figure B.33 Connection L6_4_0.375_0.875_8_0.5_2.875 analysis response and failure criteria evaluation. B.34. . . . . . . . . . .

Figure B.34 Connection L6_4_0.375_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation. B.35. . . . . . . . . . .

Figure B.35 Connection L6_4_0.375_0.875_8e_0.5_2.5625 analysis response and failure criteria evaluation. B.36. . . . . . . . .

Figure B.36 Connection L6_4_0.375_0.875_8e_0.5_2.875 analysis response and failure criteria evaluation. B.37. . . . . . . . . .

Figure B.37 Connection L6_4_0.5_0.5_6_0.5_2.25 analysis response and failure criteria evaluation. B.38. . . . . . . . . . . . . . . .

Figure B.38 Connection L6_4_0.5_0.5_6_0.5_2.5625 analysis response and failure criteria evaluation. B.39. . . . . . . . . . . . . .



xix

Figure B.39 Connection L6_4_0.5_0.5_6_0.5_2.875 analysis response and failure criteria evaluation. B.40. . . . . . . . . . . . . . .

Figure B.40 Connection L6_4_0.5_0.5_8_0.5_2.25 analysis response and failure criteria evaluation. B.41. . . . . . . . . . . . . . . .

Figure B.41 Connection L6_4_0.5_0.5_8_0.5_2.5625 analysis response and failure criteria evaluation. B.42. . . . . . . . . . . . . .

Figure B.42 Connection L6_4_0.5_0.5_8_0.5_2.875 analysis response and failure criteria evaluation. B.43. . . . . . . . . . . . . . .

Figure B.43 Connection L6_4_0.5_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation. B.44. . . . . . . . . . . . . . .

Figure B.44 Connection L6_4_0.5_0.5_8e_0.5_2.5625 analysis response and failure criteria evaluation. B.45. . . . . . . . . . . . .

Figure B.45 Connection L6_4_0.5_0.5_8e_0.5_2.875 analysis response and failure criteria evaluation. B.46. . . . . . . . . . . . . .

Figure B.46 Connection L6_4_0.5_0.75_6_0.5_2.25 analysis response and failure criteria evaluation. B.47. . . . . . . . . . . . . . .

Figure B.47 Connection L6_4_0.5_0.75_6_0.5_2.5625 analysis response and failure criteria evaluation. B.48. . . . . . . . . . . . .

Figure B.48 Connection L6_4_0.5_0.75_6_0.5_2.875 analysis response and failure criteria evaluation. B.49. . . . . . . . . . . . . .

Figure B.49 Connection L6_4_0.5_0.75_8_0.5_2.25 analysis response and failure criteria evaluation. B.50. . . . . . . . . . . . . . .

Figure B.50 Connection L6_4_0.5_0.75_8_0.5_2.5625 analysis response and failure criteria evaluation. B.51. . . . . . . . . . . . .

Figure B.51 Connection L6_4_0.5_0.75_8_0.5_2.875 analysis response and failure criteria evaluation. B.52. . . . . . . . . . . . . .

Figure B.52 Connection L6_4_0.5_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation. B.53. . . . . . . . . . . . . .

Figure B.53 Connection L6_4_0.5_0.75_8e_0.5_2.5625 analysis response and failure criteria evaluation. B.54. . . . . . . . . . . .

Figure B.54 Connection L6_4_0.5_0.75_8e_0.5_2.875 analysis response and failure criteria evaluation. B.55. . . . . . . . . . . . .

Figure B.55 Connection L6_4_0.5_0.875_6_0.5_2.25 analysis response and failure criteria evaluation. B.56. . . . . . . . . . . . . .

Figure B.56 Connection L6_4_0.5_0.875_6_0.5_2.5625 analysis response and failure criteria evaluation. B.57. . . . . . . . . . . .

Figure B.57 Connection L6_4_0.5_0.875_6_0.5_2.875 analysis response and failure criteria evaluation. B.58. . . . . . . . . . . . .

Figure B.58 Connection L6_4_0.5_0.875_8_0.5_2.25 analysis response and failure criteria evaluation. B.59. . . . . . . . . . . . . .

Figure B.59 Connection L6_4_0.5_0.875_8_0.5_2.5625 analysis response and failure criteria evaluation. B.60. . . . . . . . . . . .

Figure B.60 Connection L6_4_0.5_0.875_8_0.5_2.875 analysis response and failure criteria evaluation. B.61. . . . . . . . . . . . .

Figure B.61 Connection L6_4_0.5_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation. B.62. . . . . . . . . . . . .

Figure B.62 Connection L6_4_0.5_0.875_8e_0.5_2.5625 analysis response and failure criteria evaluation. B.63. . . . . . . . . . .

Figure B.63 Connection L6_4_0.5_0.875_8e_0.5_2.875 analysis response and failure criteria evaluation. B.64. . . . . . . . . . . .

Figure B.64 Connection L6_4_0.75_0.5_6_0.5_2.25 analysis response and failure criteria evaluation. B.65. . . . . . . . . . . . . . .

Figure B.65 Connection L6_4_0.75_0.5_6_0.5_2.5625 analysis response and failure criteria evaluation. B.66. . . . . . . . . . . . .

Figure B.66 Connection L6_4_0.75_0.5_6_0.5_2.875 analysis response and failure criteria evaluation. B.67. . . . . . . . . . . . . .

Figure B.67 Connection L6_4_0.75_0.5_8_0.5_2.25 analysis response and failure criteria evaluation. B.68. . . . . . . . . . . . . . .

Figure B.68 Connection L6_4_0.75_0.5_8_0.5_2.5625 analysis response and failure criteria evaluation. B.69. . . . . . . . . . . . .

Figure B.69 Connection L6_4_0.75_0.5_8_0.5_2.875 analysis response and failure criteria evaluation. B.70. . . . . . . . . . . . . .

Figure B.70 Connection L6_4_0.75_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation. B.71. . . . . . . . . . . . . .

Figure B.71 Connection L6_4_0.75_0.5_8e_0.5_2.5625 analysis response and failure criteria evaluation. B.72. . . . . . . . . . . .

Figure B.72 Connection L6_4_0.75_0.5_8e_0.5_2.875 analysis response and failure criteria evaluation. B.73. . . . . . . . . . . . .

Figure B.73 Connection L6_4_0.75_0.75_6_0.5_2.25 analysis response and failure criteria evaluation. B.74. . . . . . . . . . . . . .

Figure B.74 Connection L6_4_0.75_0.75_6_0.5_2.5625 analysis response and failure criteria evaluation. B.75. . . . . . . . . . . .

Figure B.75 Connection L6_4_0.75_0.75_6_0.5_2.875 analysis response and failure criteria evaluation. B.76. . . . . . . . . . . . .

Figure B.76 Connection L6_4_0.75_0.75_8_0.5_2.25 analysis response and failure criteria evaluation. B.77. . . . . . . . . . . . . .

Figure B.77 Connection L6_4_0.75_0.75_8_0.5_2.5625 analysis response and failure criteria evaluation. B.78. . . . . . . . . . . .



xx

Figure B.78 Connection L6_4_0.75_0.75_8_0.5_2.875 analysis response and failure criteria evaluation. B.79. . . . . . . . . . . . .

Figure B.79 Connection L6_4_0.75_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation. B.80. . . . . . . . . . . . .

Figure B.80 Connection L6_4_0.75_0.75_8e_0.5_2.5625 analysis response and failure criteria evaluation. B.81. . . . . . . . . . .

Figure B.81 Connection L6_4_0.75_0.75_8e_0.5_2.875 analysis response and failure criteria evaluation. B.82. . . . . . . . . . . .

Figure B.82 Connection L6_6_0.3125_0.5_6_0.5_2.25 analysis response and failure criteria evaluation. B.83. . . . . . . . . . . . .

Figure B.83 Connection L6_6_0.3125_0.5_6_0.5_3.5625 analysis response and failure criteria evaluation. B.84. . . . . . . . . . .

Figure B.84 Connection L6_6_0.3125_0.5_6_0.5_4.875 analysis response and failure criteria evaluation. B.85. . . . . . . . . . . .

Figure B.85 Connection L6_6_0.3125_0.5_8_0.5_2.25 analysis response and failure criteria evaluation. B.86. . . . . . . . . . . . .

Figure B.86 Connection L6_6_0.3125_0.5_8_0.5_3.5625 analysis response and failure criteria evaluation. B.87. . . . . . . . . . .

Figure B.87 Connection L6_6_0.3125_0.5_8_0.5_4.875 analysis response and failure criteria evaluation. B.88. . . . . . . . . . . .

Figure B.88 Connection L6_6_0.3125_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation. B.89. . . . . . . . . . . .

Figure B.89 Connection L6_6_0.3125_0.5_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.90. . . . . . . . . .

Figure B.90 Connection L6_6_0.3125_0.5_8e_0.5_4.875 analysis response and failure criteria evaluation. B.91. . . . . . . . . . .

Figure B.91 Connection L6_6_0.3125_0.75_6_0.5_2.25 analysis response and failure criteria evaluation. B.92. . . . . . . . . . . .

Figure B.92 Connection L6_6_0.3125_0.75_6_0.5_3.5625 analysis response and failure criteria evaluation. B.93. . . . . . . . . .

Figure B.93 Connection L6_6_0.3125_0.75_6_0.5_4.875 analysis response and failure criteria evaluation. B.94. . . . . . . . . . .

Figure B.94 Connection L6_6_0.3125_0.75_8_0.5_2.25 analysis response and failure criteria evaluation. B.95. . . . . . . . . . . .

Figure B.95 Connection L6_6_0.3125_0.75_8_0.5_3.5625 analysis response and failure criteria evaluation. B.96. . . . . . . . . .

Figure B.96 Connection L6_6_0.3125_0.75_8_0.5_4.875 analysis response and failure criteria evaluation. B.97. . . . . . . . . . .

Figure B.97 Connection L6_6_0.3125_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation. B.98. . . . . . . . . . .

Figure B.98 Connection L6_6_0.3125_0.75_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.99. . . . . . . . .

Figure B.99 Connection L6_6_0.3125_0.75_8e_0.5_4.875 analysis response and failure criteria evaluation. B.100. . . . . . . . .

Figure B.100 Connection L6_6_0.3125_0.875_6_0.5_2.25 analysis response and failure criteria evaluation. B.101. . . . . . . . .

Figure B.101 Connection L6_6_0.3125_0.875_6_0.5_3.5625 analysis response and failure criteria evaluation. B.102. . . . . . .

Figure B.102 Connection L6_6_0.3125_0.875_6_0.5_4.875 analysis response and failure criteria evaluation. B.103. . . . . . . .

Figure B.103 Connection L6_6_0.3125_0.875_8_0.5_2.25 analysis response and failure criteria evaluation. B.104. . . . . . . . .

Figure B.104 Connection L6_6_0.3125_0.875_8_0.5_3.5625 analysis response and failure criteria evaluation. B.105. . . . . . .

Figure B.105 Connection L6_6_0.3125_0.875_8_0.5_4.875 analysis response and failure criteria evaluation. B.106. . . . . . . .

FigureB.106ConnectionL6_6_0.3125_0.875_8e_0.5_2.25 analysis responseand failurecriteria evaluation. B.107. . . . . . . . . .

FigureB.107ConnectionL6_6_0.3125_0.875_8e_0.5_3.5625 analysis responseand failurecriteria evaluation. B.108. . . . . . . .

Figure B.108 Connection L6_6_0.3125_0.875_8e_0.5_4.875 analysis response and failure criteria evaluation. B.109. . . . . . .

Figure B.109 Connection L6_6_0.375_0.875_6_0.5_2.25 analysis response and failure criteria evaluation. B.110. . . . . . . . . .

Figure B.110 Connection L6_6_0.375_0.875_6_0.5_3.5625 analysis response and failure criteria evaluation. B.111. . . . . . . .

Figure B.111 Connection L6_6_0.375_0.875_6_0.5_4.875 analysis response and failure criteria evaluation. B.112. . . . . . . . .

Figure B.112 Connection L6_6_0.375_0.875_8_0.5_2.25 analysis response and failure criteria evaluation. B.113. . . . . . . . . .

Figure B.113 Connection L6_6_0.375_0.875_8_0.5_3.5625 analysis response and failure criteria evaluation. B.114. . . . . . . .

Figure B.114 Connection L6_6_0.375_0.875_8_0.5_4.875 analysis response and failure criteria evaluation. B.115. . . . . . . . .

Figure B.115 Connection L6_6_0.375_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation. B.116. . . . . . . . .

Figure B.116 Connection L6_6_0.375_0.875_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.117. . . . . . .



xxi

Figure B.117 Connection L6_6_0.375_0.875_8e_0.5_4.875 analysis response and failure criteria evaluation. B.118. . . . . . . .

Figure B.118 Connection L6_6_0.5_0.5_6_0.5_2.25 analysis response and failure criteria evaluation. B.119. . . . . . . . . . . . . .

Figure B.119 Connection L6_6_0.5_0.5_6_0.5_3.5625 analysis response and failure criteria evaluation. B.120. . . . . . . . . . . .

Figure B.120 Connection L6_6_0.5_0.5_6_0.5_4.875 analysis response and failure criteria evaluation. B.121. . . . . . . . . . . . .

Figure B.121 Connection L6_6_0.5_0.5_8_0.5_2.25 analysis response and failure criteria evaluation. B.122. . . . . . . . . . . . . .

Figure B.122 Connection L6_6_0.5_0.5_8_0.5_3.5625 analysis response and failure criteria evaluation. B.123. . . . . . . . . . . .

Figure B.123 Connection L6_6_0.5_0.5_8_0.5_4.875 analysis response and failure criteria evaluation. B.124. . . . . . . . . . . . .

Figure B.124 Connection L6_6_0.5_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation. B.125. . . . . . . . . . . . .

Figure B.125 Connection L6_6_0.5_0.5_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.126. . . . . . . . . . .

Figure B.126 Connection L6_6_0.5_0.5_8e_0.5_4.875 analysis response and failure criteria evaluation. B.127. . . . . . . . . . . .

Figure B.127 Connection L6_6_0.5_0.75_6_0.5_2.25 analysis response and failure criteria evaluation. B.128. . . . . . . . . . . . .

Figure B.128 Connection L6_6_0.5_0.75_6_0.5_3.5625 analysis response and failure criteria evaluation. B.129. . . . . . . . . . .

Figure B.129 Connection L6_6_0.5_0.75_6_0.5_4.875 analysis response and failure criteria evaluation. B.130. . . . . . . . . . . .

Figure B.130 Connection L6_6_0.5_0.75_8_0.5_2.25 analysis response and failure criteria evaluation. B.131. . . . . . . . . . . . .

Figure B.131 Connection L6_6_0.5_0.75_8_0.5_3.5625 analysis response and failure criteria evaluation. B.132. . . . . . . . . . .

Figure B.132 Connection L6_6_0.5_0.75_8_0.5_4.875 analysis response and failure criteria evaluation. B.133. . . . . . . . . . . .

Figure B.133 Connection L6_6_0.5_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation. B.134. . . . . . . . . . . .

Figure B.134 Connection L6_6_0.5_0.75_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.135. . . . . . . . . .

Figure B.135 Connection L6_6_0.5_0.75_8e_0.5_4.875 analysis response and failure criteria evaluation. B.136. . . . . . . . . . .

Figure B.136 Connection L6_6_0.5_0.875_6_0.5_2.25 analysis response and failure criteria evaluation. B.137. . . . . . . . . . . .

Figure B.137 Connection L6_6_0.5_0.875_6_0.5_3.5625 analysis response and failure criteria evaluation. B.138. . . . . . . . . .

Figure B.138 Connection L6_6_0.5_0.875_6_0.5_4.875 analysis response and failure criteria evaluation. B.139. . . . . . . . . . .

Figure B.139 Connection L6_6_0.5_0.875_8_0.5_2.25 analysis response and failure criteria evaluation. B.140. . . . . . . . . . . .

Figure B.140 Connection L6_6_0.5_0.875_8_0.5_3.5625 analysis response and failure criteria evaluation. B.141. . . . . . . . . .

Figure B.141 Connection L6_6_0.5_0.875_8_0.5_4.875 analysis response and failure criteria evaluation. B.142. . . . . . . . . . .

Figure B.142 Connection L6_6_0.5_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation. B.143. . . . . . . . . . .

Figure B.143 Connection L6_6_0.5_0.875_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.144. . . . . . . . .

Figure B.144 Connection L6_6_0.5_0.875_8e_0.5_4.875 analysis response and failure criteria evaluation. B.145. . . . . . . . . .

Figure B.145 Connection L6_6_0.75_0.5_6_0.5_2.25 analysis response and failure criteria evaluation. B.146. . . . . . . . . . . . .

Figure B.146 Connection L6_6_0.75_0.5_6_0.5_3.5625 analysis response and failure criteria evaluation. B.147. . . . . . . . . . .

Figure B.147 Connection L6_6_0.75_0.5_6_0.5_4.875 analysis response and failure criteria evaluation. B.148. . . . . . . . . . . .

Figure B.148 Connection L6_6_0.75_0.5_8_0.5_2.25 analysis response and failure criteria evaluation. B.149. . . . . . . . . . . . .

Figure B.149 Connection L6_6_0.75_0.5_8_0.5_3.5625 analysis response and failure criteria evaluation. B.150. . . . . . . . . . .

Figure B.150 Connection L6_6_0.75_0.5_8_0.5_4.875 analysis response and failure criteria evaluation. B.151. . . . . . . . . . . .

Figure B.151 Connection L6_6_0.75_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation. B.152. . . . . . . . . . . .

Figure B.152 Connection L6_6_0.75_0.5_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.153. . . . . . . . . .

Figure B.153 Connection L6_6_0.75_0.5_8e_0.5_4.875 analysis response and failure criteria evaluation. B.154. . . . . . . . . . .

Figure B.154 Connection L6_6_0.75_0.75_6_0.5_2.25 analysis response and failure criteria evaluation. B.155. . . . . . . . . . . .

Figure B.155 Connection L6_6_0.75_0.75_6_0.5_3.5625 analysis response and failure criteria evaluation. B.156. . . . . . . . . .



xxii

Figure B.156 Connection L6_6_0.75_0.75_6_0.5_4.875 analysis response and failure criteria evaluation. B.157. . . . . . . . . . .

Figure B.157 Connection L6_6_0.75_0.75_8_0.5_2.25 analysis response and failure criteria evaluation. B.158. . . . . . . . . . . .

Figure B.158 Connection L6_6_0.75_0.75_8_0.5_3.5625 analysis response and failure criteria evaluation. B.159. . . . . . . . . .

Figure B.159 Connection L6_6_0.75_0.75_8_0.5_4.875 analysis response and failure criteria evaluation. B.160. . . . . . . . . . .

Figure B.160 Connection L6_6_0.75_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation. B.161. . . . . . . . . . .

Figure B.161 Connection L6_6_0.75_0.75_8e_0.5_3.5625 analysis response and failure criteria evaluation. B.162. . . . . . . . .

Figure B.162 Connection L6_6_0.75_0.75_8e_0.5_4.875 analysis response and failure criteria evaluation. B.163. . . . . . . . . .

Figure B.163 Connection L8_4_0.5_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.164. . . . . . . . . . . . . .

Figure B.164 Connection L8_4_0.5_0.75_6_0.5_2.75 analysis response and failure criteria evaluation. B.165. . . . . . . . . . . . .

Figure B.165 Connection L8_4_0.5_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.166. . . . . . . . . . . . . .

Figure B.166 Connection L8_4_0.5_0.75_8_0.5_2.75 analysis response and failure criteria evaluation. B.167. . . . . . . . . . . . .

Figure B.167 Connection L8_4_0.5_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.168. . . . . . . . . . . . .

Figure B.168 Connection L8_4_0.5_0.75_8e_0.5_2.75 analysis response and failure criteria evaluation. B.169. . . . . . . . . . . .

Figure B.169 Connection L8_4_0.5_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.170. . . . . . . . . . . . .

Figure B.170 Connection L8_4_0.5_0.875_6_0.5_2.75 analysis response and failure criteria evaluation. B.171. . . . . . . . . . . .

Figure B.171 Connection L8_4_0.5_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.172. . . . . . . . . . . . .

Figure B.172 Connection L8_4_0.5_0.875_8_0.5_2.75 analysis response and failure criteria evaluation. B.173. . . . . . . . . . . .

Figure B.173 Connection L8_4_0.5_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.174. . . . . . . . . . . .

Figure B.174 Connection L8_4_0.5_0.875_8e_0.5_2.75 analysis response and failure criteria evaluation. B.175. . . . . . . . . . .

Figure B.175 Connection L8_4_0.5_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.176. . . . . . . . . . . . . . .

Figure B.176 Connection L8_4_0.5_1.0_6_0.5_2.75 analysis response and failure criteria evaluation. B.177. . . . . . . . . . . . . .

Figure B.177 Connection L8_4_0.5_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.178. . . . . . . . . . . . . . .

Figure B.178 Connection L8_4_0.5_1.0_8_0.5_2.75 analysis response and failure criteria evaluation. B.179. . . . . . . . . . . . . .

Figure B.179 Connection L8_4_0.5_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.180. . . . . . . . . . . . . .

Figure B.180 Connection L8_4_0.5_1.0_8e_0.5_2.75 analysis response and failure criteria evaluation. B.181. . . . . . . . . . . . .

Figure B.181 Connection L8_4_0.75_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.182. . . . . . . . . . . . .

Figure B.182 Connection L8_4_0.75_0.75_6_0.5_2.75 analysis response and failure criteria evaluation. B.183. . . . . . . . . . . .

Figure B.183 Connection L8_4_0.75_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.184. . . . . . . . . . . . .

Figure B.184 Connection L8_4_0.75_0.75_8_0.5_2.75 analysis response and failure criteria evaluation. B.185. . . . . . . . . . . .

Figure B.185 Connection L8_4_0.75_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.186. . . . . . . . . . . .

Figure B.186 Connection L8_4_0.75_0.75_8e_0.5_2.75 analysis response and failure criteria evaluation. B.187. . . . . . . . . . .

Figure B.187 Connection L8_4_0.75_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.188. . . . . . . . . . . .

Figure B.188 Connection L8_4_0.75_0.875_6_0.5_2.75 analysis response and failure criteria evaluation. B.189. . . . . . . . . . .

Figure B.189 Connection L8_4_0.75_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.190. . . . . . . . . . . .

Figure B.190 Connection L8_4_0.75_0.875_8_0.5_2.75 analysis response and failure criteria evaluation. B.191. . . . . . . . . . .

Figure B.191 Connection L8_4_0.75_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.192. . . . . . . . . . .

Figure B.192 Connection L8_4_0.75_0.875_8e_0.5_2.75 analysis response and failure criteria evaluation. B.193. . . . . . . . . .

Figure B.193 Connection L8_4_0.75_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.194. . . . . . . . . . . . . .

Figure B.194 Connection L8_4_0.75_1.0_6_0.5_2.75 analysis response and failure criteria evaluation. B.195. . . . . . . . . . . . .



xxiii

Figure B.195 Connection L8_4_0.75_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.196. . . . . . . . . . . . . .

Figure B.196 Connection L8_4_0.75_1.0_8_0.5_2.75 analysis response and failure criteria evaluation. B.197. . . . . . . . . . . . .

Figure B.197 Connection L8_4_0.75_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.198. . . . . . . . . . . . .

Figure B.198 Connection L8_4_0.75_1.0_8e_0.5_2.75 analysis response and failure criteria evaluation. B.199. . . . . . . . . . . .

Figure B.199 Connection L8_4_1.0_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.200. . . . . . . . . . . . . .

Figure B.200 Connection L8_4_1.0_0.75_6_0.5_2.75 analysis response and failure criteria evaluation. B.201. . . . . . . . . . . . .

Figure B.201 Connection L8_4_1.0_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.202. . . . . . . . . . . . . .

Figure B.202 Connection L8_4_1.0_0.75_8_0.5_2.75 analysis response and failure criteria evaluation. B.203. . . . . . . . . . . . .

Figure B.203 Connection L8_4_1.0_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.204. . . . . . . . . . . . .

Figure B.204 Connection L8_4_1.0_0.75_8e_0.5_2.75 analysis response and failure criteria evaluation. B.205. . . . . . . . . . . .

Figure B.205 Connection L8_4_1.0_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.206. . . . . . . . . . . . .

Figure B.206 Connection L8_4_1.0_0.875_6_0.5_2.75 analysis response and failure criteria evaluation. B.207. . . . . . . . . . . .

Figure B.207 Connection L8_4_1.0_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.208. . . . . . . . . . . . .

Figure B.208 Connection L8_4_1.0_0.875_8_0.5_2.75 analysis response and failure criteria evaluation. B.209. . . . . . . . . . . .

Figure B.209 Connection L8_4_1.0_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.210. . . . . . . . . . . .

Figure B.210 Connection L8_4_1.0_0.875_8e_0.5_2.75 analysis response and failure criteria evaluation. B.211. . . . . . . . . . .

Figure B.211 Connection L8_4_1.0_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.212. . . . . . . . . . . . . . .

Figure B.212 Connection L8_4_1.0_1.0_6_0.5_2.75 analysis response and failure criteria evaluation. B.213. . . . . . . . . . . . . .

Figure B.213 Connection L8_4_1.0_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.214. . . . . . . . . . . . . . .

Figure B.214 Connection L8_4_1.0_1.0_8_0.5_2.75 analysis response and failure criteria evaluation. B.215. . . . . . . . . . . . . .

Figure B.215 Connection L8_4_1.0_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.216. . . . . . . . . . . . . .

Figure B.216 Connection L8_4_1.0_1.0_8e_0.5_2.75 analysis response and failure criteria evaluation. B.217. . . . . . . . . . . . .

Figure B.217 Connection L8_6_0.5_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.218. . . . . . . . . . . . . .

Figure B.218 Connection L8_6_0.5_0.75_6_0.5_3.625 analysis response and failure criteria evaluation. B.219. . . . . . . . . . . .

Figure B.219 Connection L8_6_0.5_0.75_6_0.5_4.75 analysis response and failure criteria evaluation. B.220. . . . . . . . . . . . .

Figure B.220 Connection L8_6_0.5_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.221. . . . . . . . . . . . . .

Figure B.221 Connection L8_6_0.5_0.75_8_0.5_3.625 analysis response and failure criteria evaluation. B.222. . . . . . . . . . . .

Figure B.222 Connection L8_6_0.5_0.75_8_0.5_4.75 analysis response and failure criteria evaluation. B.223. . . . . . . . . . . . .

Figure B.223 Connection L8_6_0.5_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.224. . . . . . . . . . . . .

Figure B.224 Connection L8_6_0.5_0.75_8e_0.5_3.625 analysis response and failure criteria evaluation. B.225. . . . . . . . . . .

Figure B.225 Connection L8_6_0.5_0.75_8e_0.5_4.75 analysis response and failure criteria evaluation. B.226. . . . . . . . . . . .

Figure B.226 Connection L8_6_0.5_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.227. . . . . . . . . . . . .

Figure B.227 Connection L8_6_0.5_0.875_6_0.5_3.625 analysis response and failure criteria evaluation. B.228. . . . . . . . . . .

Figure B.228 Connection L8_6_0.5_0.875_6_0.5_4.75 analysis response and failure criteria evaluation. B.229. . . . . . . . . . . .

Figure B.229 Connection L8_6_0.5_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.230. . . . . . . . . . . . .

Figure B.230 Connection L8_6_0.5_0.875_8_0.5_3.625 analysis response and failure criteria evaluation. B.231. . . . . . . . . . .

Figure B.231 Connection L8_6_0.5_0.875_8_0.5_4.75 analysis response and failure criteria evaluation. B.232. . . . . . . . . . . .

Figure B.232 Connection L8_6_0.5_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.233. . . . . . . . . . . .

Figure B.233 Connection L8_6_0.5_0.875_8e_0.5_3.625 analysis response and failure criteria evaluation. B.234. . . . . . . . . .



xxiv

Figure B.234 Connection L8_6_0.5_0.875_8e_0.5_4.75 analysis response and failure criteria evaluation. B.235. . . . . . . . . . .

Figure B.235 Connection L8_6_0.5_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.236. . . . . . . . . . . . . . .

Figure B.236 Connection L8_6_0.5_1.0_6_0.5_3.625 analysis response and failure criteria evaluation. B.237. . . . . . . . . . . . .

Figure B.237 Connection L8_6_0.5_1.0_6_0.5_4.75 analysis response and failure criteria evaluation. B.238. . . . . . . . . . . . . .

Figure B.238 Connection L8_6_0.5_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.239. . . . . . . . . . . . . . .

Figure B.239 Connection L8_6_0.5_1.0_8_0.5_3.625 analysis response and failure criteria evaluation. B.240. . . . . . . . . . . . .

Figure B.240 Connection L8_6_0.5_1.0_8_0.5_4.75 analysis response and failure criteria evaluation. B.241. . . . . . . . . . . . . .

Figure B.241 Connection L8_6_0.5_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.242. . . . . . . . . . . . . .

Figure B.242 Connection L8_6_0.5_1.0_8e_0.5_3.625 analysis response and failure criteria evaluation. B.243. . . . . . . . . . . .

Figure B.243 Connection L8_6_0.5_1.0_8e_0.5_4.75 analysis response and failure criteria evaluation. B.244. . . . . . . . . . . . .

Figure B.244 Connection L8_6_0.75_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.245. . . . . . . . . . . . .

Figure B.245 Connection L8_6_0.75_0.75_6_0.5_3.625 analysis response and failure criteria evaluation. B.246. . . . . . . . . . .

Figure B.246 Connection L8_6_0.75_0.75_6_0.5_4.75 analysis response and failure criteria evaluation. B.247. . . . . . . . . . . .

Figure B.247 Connection L8_6_0.75_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.248. . . . . . . . . . . . .

Figure B.248 Connection L8_6_0.75_0.75_8_0.5_3.625 analysis response and failure criteria evaluation. B.249. . . . . . . . . . .

Figure B.249 Connection L8_6_0.75_0.75_8_0.5_4.75 analysis response and failure criteria evaluation. B.250. . . . . . . . . . . .

Figure B.250 Connection L8_6_0.75_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.251. . . . . . . . . . . .

Figure B.251 Connection L8_6_0.75_0.75_8e_0.5_3.625 analysis response and failure criteria evaluation. B.252. . . . . . . . . .

Figure B.252 Connection L8_6_0.75_0.75_8e_0.5_4.75 analysis response and failure criteria evaluation. B.253. . . . . . . . . . .

Figure B.253 Connection L8_6_0.75_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.254. . . . . . . . . . . .

Figure B.254 Connection L8_6_0.75_0.875_6_0.5_3.625 analysis response and failure criteria evaluation. B.255. . . . . . . . . .

Figure B.255 Connection L8_6_0.75_0.875_6_0.5_4.75 analysis response and failure criteria evaluation. B.256. . . . . . . . . . .

Figure B.256 Connection L8_6_0.75_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.257. . . . . . . . . . . .

Figure B.257 Connection L8_6_0.75_0.875_8_0.5_3.625 analysis response and failure criteria evaluation. B.258. . . . . . . . . .

Figure B.258 Connection L8_6_0.75_0.875_8_0.5_4.75 analysis response and failure criteria evaluation. B.259. . . . . . . . . . .

Figure B.259 Connection L8_6_0.75_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.260. . . . . . . . . . .

Figure B.260 Connection L8_6_0.75_0.875_8e_0.5_3.625 analysis response and failure criteria evaluation. B.261. . . . . . . . .

Figure B.261 Connection L8_6_0.75_0.875_8e_0.5_4.75 analysis response and failure criteria evaluation. B.262. . . . . . . . . .

Figure B.262 Connection L8_6_0.75_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.263. . . . . . . . . . . . . .

Figure B.263 Connection L8_6_0.75_1.0_6_0.5_3.625 analysis response and failure criteria evaluation. B.264. . . . . . . . . . . .

Figure B.264 Connection L8_6_0.75_1.0_6_0.5_4.75 analysis response and failure criteria evaluation. B.265. . . . . . . . . . . . .

Figure B.265 Connection L8_6_0.75_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.266. . . . . . . . . . . . . .

Figure B.266 Connection L8_6_0.75_1.0_8_0.5_3.625 analysis response and failure criteria evaluation. B.267. . . . . . . . . . . .

Figure B.267 Connection L8_6_0.75_1.0_8_0.5_4.75 analysis response and failure criteria evaluation. B.268. . . . . . . . . . . . .

Figure B.268 Connection L8_6_0.75_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.269. . . . . . . . . . . . .

Figure B.269 Connection L8_6_0.75_1.0_8e_0.5_3.625 analysis response and failure criteria evaluation. B.270. . . . . . . . . . .

Figure B.270 Connection L8_6_0.75_1.0_8e_0.5_4.75 analysis response and failure criteria evaluation. B.271. . . . . . . . . . . .

Figure B.271 Connection L8_6_1.0_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.272. . . . . . . . . . . . . .

Figure B.272 Connection L8_6_1.0_0.75_6_0.5_3.625 analysis response and failure criteria evaluation. B.273. . . . . . . . . . . .



xxv

Figure B.273 Connection L8_6_1.0_0.75_6_0.5_4.75 analysis response and failure criteria evaluation. B.274. . . . . . . . . . . . .

Figure B.274 Connection L8_6_1.0_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.275. . . . . . . . . . . . . .

Figure B.275 Connection L8_6_1.0_0.75_8_0.5_3.625 analysis response and failure criteria evaluation. B.276. . . . . . . . . . . .

Figure B.276 Connection L8_6_1.0_0.75_8_0.5_4.75 analysis response and failure criteria evaluation. B.277. . . . . . . . . . . . .

Figure B.277 Connection L8_6_1.0_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.278. . . . . . . . . . . . .

Figure B.278 Connection L8_6_1.0_0.75_8e_0.5_3.625 analysis response and failure criteria evaluation. B.279. . . . . . . . . . .

Figure B.279 Connection L8_6_1.0_0.75_8e_0.5_4.75 analysis response and failure criteria evaluation. B.280. . . . . . . . . . . .

Figure B.280 Connection L8_6_1.0_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.281. . . . . . . . . . . . .

Figure B.281 Connection L8_6_1.0_0.875_6_0.5_3.625 analysis response and failure criteria evaluation. B.282. . . . . . . . . . .

Figure B.282 Connection L8_6_1.0_0.875_6_0.5_4.75 analysis response and failure criteria evaluation. B.283. . . . . . . . . . . .

Figure B.283 Connection L8_6_1.0_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.284. . . . . . . . . . . . .

Figure B.284 Connection L8_6_1.0_0.875_8_0.5_3.625 analysis response and failure criteria evaluation. B.285. . . . . . . . . . .

Figure B.285 Connection L8_6_1.0_0.875_8_0.5_4.75 analysis response and failure criteria evaluation. B.286. . . . . . . . . . . .

Figure B.286 Connection L8_6_1.0_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.287. . . . . . . . . . . .

Figure B.287 Connection L8_6_1.0_0.875_8e_0.5_3.625 analysis response and failure criteria evaluation. B.288. . . . . . . . . .

Figure B.288 Connection L8_6_1.0_0.875_8e_0.5_4.75 analysis response and failure criteria evaluation. B.289. . . . . . . . . . .

Figure B.289 Connection L8_6_1.0_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.290. . . . . . . . . . . . . . .

Figure B.290 Connection L8_6_1.0_1.0_6_0.5_3.625 analysis response and failure criteria evaluation. B.291. . . . . . . . . . . . .

Figure B.291 Connection L8_6_1.0_1.0_6_0.5_4.75 analysis response and failure criteria evaluation. B.292. . . . . . . . . . . . . .

Figure B.292 Connection L8_6_1.0_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.293. . . . . . . . . . . . . . .

Figure B.293 Connection L8_6_1.0_1.0_8_0.5_3.625 analysis response and failure criteria evaluation. B.294. . . . . . . . . . . . .

Figure B.294 Connection L8_6_1.0_1.0_8_0.5_4.75 analysis response and failure criteria evaluation. B.295. . . . . . . . . . . . . .

Figure B.295 Connection L8_6_1.0_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.296. . . . . . . . . . . . . .

Figure B.296 Connection L8_6_1.0_1.0_8e_0.5_3.625 analysis response and failure criteria evaluation. B.297. . . . . . . . . . . .

Figure B.297 Connection L8_6_1.0_1.0_8e_0.5_4.75 analysis response and failure criteria evaluation. B.298. . . . . . . . . . . . .

Figure B.298 Connection L8_8_0.5_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.299. . . . . . . . . . . . . .

Figure B.299 Connection L8_8_0.5_0.75_6_0.5_4.5 analysis response and failure criteria evaluation. B.300. . . . . . . . . . . . . .

Figure B.300 Connection L8_8_0.5_0.75_6_0.5_6.75 analysis response and failure criteria evaluation. B.301. . . . . . . . . . . . .

Figure B.301 Connection L8_8_0.5_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.302. . . . . . . . . . . . . .

Figure B.302 Connection L8_8_0.5_0.75_8_0.5_4.5 analysis response and failure criteria evaluation. B.303. . . . . . . . . . . . . .

Figure B.303 Connection L8_8_0.5_0.75_8_0.5_6.75 analysis response and failure criteria evaluation. B.304. . . . . . . . . . . . .

Figure B.304 Connection L8_8_0.5_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.305. . . . . . . . . . . . .

Figure B.305 Connection L8_8_0.5_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation. B.306. . . . . . . . . . . . .

Figure B.306 Connection L8_8_0.5_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation. B.307. . . . . . . . . . . .

Figure B.307 Connection L8_8_0.5_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.308. . . . . . . . . . . . .

Figure B.308 Connection L8_8_0.5_0.875_6_0.5_4.5 analysis response and failure criteria evaluation. B.309. . . . . . . . . . . . .

Figure B.309 Connection L8_8_0.5_0.875_6_0.5_6.75 analysis response and failure criteria evaluation. B.310. . . . . . . . . . . .

Figure B.310 Connection L8_8_0.5_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.311. . . . . . . . . . . . .

Figure B.311 Connection L8_8_0.5_0.875_8_0.5_4.5 analysis response and failure criteria evaluation. B.312. . . . . . . . . . . . .



xxvi

Figure B.312 Connection L8_8_0.5_0.875_8_0.5_6.75 analysis response and failure criteria evaluation. B.313. . . . . . . . . . . .

Figure B.313 Connection L8_8_0.5_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.314. . . . . . . . . . . .

Figure B.314 Connection L8_8_0.5_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation. B.315. . . . . . . . . . . .

Figure B.315 Connection L8_8_0.5_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation. B.316. . . . . . . . . . .

Figure B.316 Connection L8_8_0.5_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.317. . . . . . . . . . . . . . .

Figure B.317 Connection L8_8_0.5_1.0_6_0.5_4.5 analysis response and failure criteria evaluation. B.318. . . . . . . . . . . . . . .

Figure B.318 Connection L8_8_0.5_1.0_6_0.5_6.75 analysis response and failure criteria evaluation. B.319. . . . . . . . . . . . . .

Figure B.319 Connection L8_8_0.5_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.320. . . . . . . . . . . . . . .

Figure B.320 Connection L8_8_0.5_1.0_8_0.5_4.5 analysis response and failure criteria evaluation. B.321. . . . . . . . . . . . . . .

Figure B.321 Connection L8_8_0.5_1.0_8_0.5_6.75 analysis response and failure criteria evaluation. B.322. . . . . . . . . . . . . .

Figure B.322 Connection L8_8_0.5_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.323. . . . . . . . . . . . . .

Figure B.323 Connection L8_8_0.5_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation. B.324. . . . . . . . . . . . . .

Figure B.324 Connection L8_8_0.5_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation. B.325. . . . . . . . . . . . .

Figure B.325 Connection L8_8_0.625_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.326. . . . . . . . . . . .

Figure B.326 Connection L8_8_0.625_0.75_6_0.5_4.5 analysis response and failure criteria evaluation. B.327. . . . . . . . . . . .

Figure B.327 Connection L8_8_0.625_0.75_6_0.5_6.75 analysis response and failure criteria evaluation. B.328. . . . . . . . . . .

Figure B.328 Connection L8_8_0.625_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.329. . . . . . . . . . . .

Figure B.329 Connection L8_8_0.625_0.75_8_0.5_4.5 analysis response and failure criteria evaluation. B.330. . . . . . . . . . . .

Figure B.330 Connection L8_8_0.625_0.75_8_0.5_6.75 analysis response and failure criteria evaluation. B.331. . . . . . . . . . .

Figure B.331 Connection L8_8_0.625_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.332. . . . . . . . . . .

Figure B.332 Connection L8_8_0.625_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation. B.333. . . . . . . . . . .

Figure B.333 Connection L8_8_0.625_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation. B.334. . . . . . . . . .

Figure B.334 Connection L8_8_0.625_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.335. . . . . . . . . . .

Figure B.335 Connection L8_8_0.625_0.875_6_0.5_4.5 analysis response and failure criteria evaluation. B.336. . . . . . . . . . .

Figure B.336 Connection L8_8_0.625_0.875_6_0.5_6.75 analysis response and failure criteria evaluation. B.337. . . . . . . . . .

Figure B.337 Connection L8_8_0.625_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.338. . . . . . . . . . .

Figure B.338 Connection L8_8_0.625_0.875_8_0.5_4.5 analysis response and failure criteria evaluation. B.339. . . . . . . . . . .

Figure B.339 Connection L8_8_0.625_0.875_8_0.5_6.75 analysis response and failure criteria evaluation. B.340. . . . . . . . . .

Figure B.340 Connection L8_8_0.625_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.341. . . . . . . . . .

Figure B.341 Connection L8_8_0.625_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation. B.342. . . . . . . . . .

Figure B.342 Connection L8_8_0.625_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation. B.343. . . . . . . . .

Figure B.343 Connection L8_8_0.625_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.344. . . . . . . . . . . . .

Figure B.344 Connection L8_8_0.625_1.0_6_0.5_4.5 analysis response and failure criteria evaluation. B.345. . . . . . . . . . . . .

Figure B.345 Connection L8_8_0.625_1.0_6_0.5_6.75 analysis response and failure criteria evaluation. B.346. . . . . . . . . . . .

Figure B.346 Connection L8_8_0.625_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.347. . . . . . . . . . . . .

Figure B.347 Connection L8_8_0.625_1.0_8_0.5_4.5 analysis response and failure criteria evaluation. B.348. . . . . . . . . . . . .

Figure B.348 Connection L8_8_0.625_1.0_8_0.5_6.75 analysis response and failure criteria evaluation. B.349. . . . . . . . . . . .

Figure B.349 Connection L8_8_0.625_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.350. . . . . . . . . . . .

Figure B.350 Connection L8_8_0.625_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation. B.351. . . . . . . . . . . .



xxvii

Figure B.351 Connection L8_8_0.625_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation. B.352. . . . . . . . . . .

Figure B.352 Connection L8_8_0.875_0.75_6_0.5_2.5 analysis response and failure criteria evaluation. B.353. . . . . . . . . . . .

Figure B.353 Connection L8_8_0.875_0.75_6_0.5_4.5 analysis response and failure criteria evaluation. B.354. . . . . . . . . . . .

Figure B.354 Connection L8_8_0.875_0.75_6_0.5_6.75 analysis response and failure criteria evaluation. B.355. . . . . . . . . . .

Figure B.355 Connection L8_8_0.875_0.75_8_0.5_2.5 analysis response and failure criteria evaluation. B.356. . . . . . . . . . . .

Figure B.356 Connection L8_8_0.875_0.75_8_0.5_4.5 analysis response and failure criteria evaluation. B.357. . . . . . . . . . . .

Figure B.357 Connection L8_8_0.875_0.75_8_0.5_6.75 analysis response and failure criteria evaluation. B.358. . . . . . . . . . .

Figure B.358 Connection L8_8_0.875_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation. B.359. . . . . . . . . . .

Figure B.359 Connection L8_8_0.875_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation. B.360. . . . . . . . . . .

Figure B.360 Connection L8_8_0.875_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation. B.361. . . . . . . . . .

Figure B.361 Connection L8_8_0.875_0.875_6_0.5_2.5 analysis response and failure criteria evaluation. B.362. . . . . . . . . . .

Figure B.362 Connection L8_8_0.875_0.875_6_0.5_4.5 analysis response and failure criteria evaluation. B.363. . . . . . . . . . .

Figure B.363 Connection L8_8_0.875_0.875_6_0.5_6.75 analysis response and failure criteria evaluation. B.364. . . . . . . . . .

Figure B.364 Connection L8_8_0.875_0.875_8_0.5_2.5 analysis response and failure criteria evaluation. B.365. . . . . . . . . . .

Figure B.365 Connection L8_8_0.875_0.875_8_0.5_4.5 analysis response and failure criteria evaluation. B.366. . . . . . . . . . .

Figure B.366 Connection L8_8_0.875_0.875_8_0.5_6.75 analysis response and failure criteria evaluation. B.367. . . . . . . . . .

Figure B.367 Connection L8_8_0.875_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation. B.368. . . . . . . . . .

Figure B.368 Connection L8_8_0.875_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation. B.369. . . . . . . . . .

Figure B.369 Connection L8_8_0.875_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation. B.370. . . . . . . . .

Figure B.370 Connection L8_8_0.875_1.0_6_0.5_2.5 analysis response and failure criteria evaluation. B.371. . . . . . . . . . . . .

Figure B.371 Connection L8_8_0.875_1.0_6_0.5_4.5 analysis response and failure criteria evaluation. B.372. . . . . . . . . . . . .

Figure B.372 Connection L8_8_0.875_1.0_6_0.5_6.75 analysis response and failure criteria evaluation. B.373. . . . . . . . . . . .

Figure B.373 Connection L8_8_0.875_1.0_8_0.5_2.5 analysis response and failure criteria evaluation. B.374. . . . . . . . . . . . .

Figure B.374 Connection L8_8_0.875_1.0_8_0.5_4.5 analysis response and failure criteria evaluation. B.375. . . . . . . . . . . . .

Figure B.375 Connection L8_8_0.875_1.0_8_0.5_6.75 analysis response and failure criteria evaluation. B.376. . . . . . . . . . . .

Figure B.376 Connection L8_8_0.875_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation. B.377. . . . . . . . . . . .

Figure B.377 Connection L8_8_0.875_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation. B.378. . . . . . . . . . . .

Figure B.378 Connection L8_8_0.875_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation. B.379. . . . . . . . . . .

Figure B.379 Connection L8_8_1.0_0.75_6_0.5_2.625 analysis response and failure criteria evaluation. B.380. . . . . . . . . . . .

Figure B.380 Connection L8_8_1.0_0.75_6_0.5_4.5 analysis response and failure criteria evaluation. B.381. . . . . . . . . . . . . .

Figure B.381 Connection L8_8_1.0_0.75_6_0.5_6.75 analysis response and failure criteria evaluation. B.382. . . . . . . . . . . . .

Figure B.382 Connection L8_8_1.0_0.75_8_0.5_2.625 analysis response and failure criteria evaluation. B.383. . . . . . . . . . . .

Figure B.383 Connection L8_8_1.0_0.75_8_0.5_4.5 analysis response and failure criteria evaluation. B.384. . . . . . . . . . . . . .

Figure B.384 Connection L8_8_1.0_0.75_8_0.5_6.75 analysis response and failure criteria evaluation. B.385. . . . . . . . . . . . .

Figure B.385 Connection L8_8_1.0_0.75_8e_0.5_2.625 analysis response and failure criteria evaluation. B.386. . . . . . . . . . .

Figure B.386 Connection L8_8_1.0_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation. B.387. . . . . . . . . . . . .

Figure B.387 Connection L8_8_1.0_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation. B.388. . . . . . . . . . . .

Figure B.388 Connection L8_8_1.0_0.875_6_0.5_2.625 analysis response and failure criteria evaluation. B.389. . . . . . . . . . .

Figure B.389 Connection L8_8_1.0_0.875_6_0.5_4.5 analysis response and failure criteria evaluation. B.390. . . . . . . . . . . . .



xxviii

Figure B.390 Connection L8_8_1.0_0.875_6_0.5_6.75 analysis response and failure criteria evaluation. B.391. . . . . . . . . . . .

Figure B.391 Connection L8_8_1.0_0.875_8_0.5_2.625 analysis response and failure criteria evaluation. B.392. . . . . . . . . . .

Figure B.392 Connection L8_8_1.0_0.875_8_0.5_4.5 analysis response and failure criteria evaluation. B.393. . . . . . . . . . . . .

Figure B.393 Connection L8_8_1.0_0.875_8_0.5_6.75 analysis response and failure criteria evaluation. B.394. . . . . . . . . . . .

Figure B.394 Connection L8_8_1.0_0.875_8e_0.5_2.625 analysis response and failure criteria evaluation. B.395. . . . . . . . . .

Figure B.395 Connection L8_8_1.0_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation. B.396. . . . . . . . . . . .

Figure B.396 Connection L8_8_1.0_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation. B.397. . . . . . . . . . .

Figure B.397 Connection L8_8_1.0_1.0_6_0.5_2.625 analysis response and failure criteria evaluation. B.398. . . . . . . . . . . . .

Figure B.398 Connection L8_8_1.0_1.0_6_0.5_4.5 analysis response and failure criteria evaluation. B.399. . . . . . . . . . . . . . .

Figure B.399 Connection L8_8_1.0_1.0_6_0.5_6.75 analysis response and failure criteria evaluation. B.400. . . . . . . . . . . . . .

Figure B.400 Connection L8_8_1.0_1.0_8_0.5_2.625 analysis response and failure criteria evaluation. B.401. . . . . . . . . . . . .

Figure B.401 Connection L8_8_1.0_1.0_8_0.5_4.5 analysis response and failure criteria evaluation. B.402. . . . . . . . . . . . . . .

Figure B.402 Connection L8_8_1.0_1.0_8_0.5_6.75 analysis response and failure criteria evaluation. B.403. . . . . . . . . . . . . .

Figure B.403 Connection L8_8_1.0_1.0_8e_0.5_2.625 analysis response and failure criteria evaluation. B.404. . . . . . . . . . . .

Figure B.404 Connection L8_8_1.0_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation. B.405. . . . . . . . . . . . . .

Figure B.405 Connection L8_8_1.0_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation. B.406. . . . . . . . . . . . .

Figure C.1 Bolted Angle Connection Topography and Parameters. C1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure C.2 Bolted angle connection model bolt and angle failure zone identification. C2. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.1 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.5 in. bolt diameter, 2.25 in. gage, and 6 in. width; and (b) 4
in. leg, 0.5 in. bolt diameter, 2.5625 in. gage, and 6 in. width. D3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.2 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.5 in. bolt diameter, 2.875 in. gage, and 6 in. width; and (b)
4 in. leg, 0.75 in. bolt diameter, 2.25 in. gage, and 6 in. width. D4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.3 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.75 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b) 4
in. leg, 0.75 in. bolt diameter, 2.5825 in. gage, and 6 in. width. D5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.4 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.75 in. bolt diameter, 2.75 in. gage, and 6 in. width; and (b)
4 in. leg, 0.75 in. bolt diameter, 2.875 in. gage, and 6 in. width. D6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.5 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.875 in. bolt diameter, 2.25 in. gage, and 6 in. width; and (b)
4 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 6 in. width. D7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.6 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.875 in. bolt diameter, 2.5625 in. gage, and 6 in. width; and
(b) 4 in. leg, 0.875 in. bolt diameter, 2.75 in. gage, and 6 in. width. D8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.7 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.875 in. bolt diameter, 2.875 in. gage, and 6 in. width; and
(b) 4 in. leg, 1.0 in. bolt diameter, 2.5 in. gage, and 6 in. width. D9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.8 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 1.0 in. bolt diameter, 2.75 in. gage, and 6 in. width; and (b) 4
in. leg, 0.5 in. bolt diameter, 2.25 in. gage, and 8 in. width. D10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.9 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.5 in. bolt diameter, 2.5625 in. gage, and 8 in. width; and (b)
4 in. leg, 0.5 in. bolt diameter, 2.875 in. gage, and 8 in. width. D11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.10 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.75 in. bolt diameter, 2.25 in. gage, and 8 in. width; and (b)
4 in. leg, 0.75 in. bolt diameter, 2.5 in. gage, and 8 in. width. D12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xxix

Figure D.11 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.75 in. bolt diameter, 2.5625 in. gage, and 8 in. width; and
(b) 4 in. leg, 0.75 in. bolt diameter, 2.75 in. gage, and 8 in. width. D13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.12 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.75 in. bolt diameter, 2.875 in. gage, and 8 in. width; and (b)
4 in. leg, 0.875 in. bolt diameter, 2.25 in. gage, and 8 in. width. D14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.13 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 8 in. width; and (b)
4 in. leg, 0.875 in. bolt diameter, 2.5625 in. gage, and 8 in. width. D15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.14 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 0.875 in. bolt diameter, 2.75 in. gage, and 8 in. width; and (b)
4 in. leg, 0.875 in. bolt diameter, 2.875 in. gage, and 8 in. width. D16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.15 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 4 in. leg, 1.0 in. bolt diameter, 2.5 in. gage, and 8 in. width; and (b) 4
in. leg, 1.0 in. bolt diameter, 2.75 in. gage, and 8 in. width. D17. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.16 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.5 in. bolt diameter, 2.25 in. gage, and 6 in. width; and (b) 6
in. leg, 0.5 in. bolt diameter, 3.5625 in. gage, and 6 in. width. D18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.17 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.5 in. bolt diameter, 4.875 in. gage, and 6 in. width; and (b)
6 in. leg, 0.75 in. bolt diameter, 2.25 in. gage, and 6 in. width. D19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.18 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.75 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b) 6
in. leg, 0.875 in. bolt diameter, 3.5625 in. gage, and 6 in. width. D20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.19 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.75 in. bolt diameter, 3.625 in. gage, and 6 in. width; and (b)
6 in. leg, 0.75 in. bolt diameter, 4.75 in. gage, and 6 in. width. D21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.20 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.75 in. bolt diameter, 4.875 in. gage, and 6 in. width; and (b)
6 in. leg, 0.875 in. bolt diameter, 2.25 in. gage, and 6 in. width. D22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.21 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b)
6 in. leg, 0.875 in. bolt diameter, 3.5625 in. gage, and 6 in. width. D23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.22 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.875 in. bolt diameter, 3.625 in. gage, and 6 in. width; and
(b) 6 in. leg, 0.875 in. bolt diameter, 4.75 in. gage, and 6 in. width. D24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.23 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.875 in. bolt diameter, 4.875 in. gage, and 6 in. width; and
(b) 6 in. leg, 1.0 in. bolt diameter, 2.5 in. gage, and 6 in. width. D25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.24 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 1.0 in. bolt diameter, 3.625 in. gage, and 6 in. width; and (b)
6 in. leg, 1.0 in. bolt diameter, 4.75 in. gage, and 6 in. width. D26. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.25 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.5 in. bolt diameter, 2.25 in. gage, and 8 in. width; and (b) 6
in. leg, 0.5 in. bolt diameter, 3.5625 in. gage, and 8 in. width. D27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.26 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.5 in. bolt diameter, 4.875 in. gage, and 8 in. width; and (b)
6 in. leg, 0.75 in. bolt diameter, 2.25 in. gage, and 8 in. width. D28. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.27 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.75 in. bolt diameter, 2.5 in. gage, and 8 in. width; and (b) 6
in. leg, 0.75 in. bolt diameter, 3.5625 in. gage, and 8 in. width. D29. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.28 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.75 in. bolt diameter, 3.625 in. gage, and 8 in. width; and (b)
6 in. leg, 0.75 in. bolt diameter, 4.75 in. gage, and 8 in. width. D30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xxx

Figure D.29 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.75 in. bolt diameter, 4.875 in. gage, and 8 in. width; and (b)
6 in. leg, 0.875 in. bolt diameter, 2.25 in. gage, and 8 in. width. D31. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.30 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 8 in. width; and (b)
6 in. leg, 0.875 in. bolt diameter, 3.5625 in. gage, and 8 in. width. D32. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.31 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.875 in. bolt diameter, 3.625 in. gage, and 8 in. width; and
(b) 6 in. leg, 0.875 in. bolt diameter, 4.75 in. gage, and 8 in. width. D33. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.32 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 0.875 in. bolt diameter, 4.875 in. gage, and 8 in. width; and
(b) 6 in. leg, 1.0 in. bolt diameter, 2.5 in. gage, and 8 in. width. D34. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.33 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 6 in. leg, 1.0 in. bolt diameter, 3.625 in. gage, and 8 in. width; and (b)
6 in. leg, 1.0 in. bolt diameter, 4.75 in. gage, and 8 in. width. D35. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.34 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.75 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b) 8
in. leg, 0.75 in. bolt diameter, 2.625 in. gage, and 6 in. width. D36. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.35 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.75 in. bolt diameter, 4.5 in. gage, and 6 in. width; and (b) 8
in. leg, 0.75 in. bolt diameter, 6.75 in. gage, and 6 in. width. D37. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.36 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b)
8 in. leg, 0.875 in. bolt diameter, 2.625 in. gage, and 6 in. width. D38. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.37 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.875 in. bolt diameter, 4.5 in. gage, and 6 in. width; and (b)
8 in. leg, 0.875 in. bolt diameter, 6.75 in. gage, and 6 in. width. D39. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.38 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 1.0 in. bolt diameter, 2.5 in. gage, and 6 in. width; and (b) 8
in. leg, 1.0 in. bolt diameter, 2.625 in. gage, and 6 in. width. D40. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.39 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 1.0 in. bolt diameter, 4.5 in. gage, and 6 in. width; and (b) 8
in. leg, 1.0 in. bolt diameter, 6.75 in. gage, and 6 in. width. D41. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.40 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.75 in. bolt diameter, 2.5 in. gage, and 8 in. width; and (b) 8
in. leg, 0.75 in. bolt diameter, 2.625 in. gage, and 8 in. width. D42. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.41 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.75 in. bolt diameter, 4.5 in. gage, and 8 in. width; and (b) 8
in. leg, 0.75 in. bolt diameter, 6.75 in. gage, and 8 in. width. D43. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.42 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.875 in. bolt diameter, 2.5 in. gage, and 8 in. width; and (b)
8 in. leg, 0.875 in. bolt diameter, 2.625 in. gage, and 8 in. width. D44. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.43 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 0.875 in. bolt diameter, 4.5 in. gage, and 8 in. width; and (b)
8 in. leg, 0.875 in. bolt diameter, 6.75 in. gage, and 8 in. width. D45. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.44 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 1.0 in. bolt diameter, 2.5 in. gage, and 8 in. width; and (b) 8
in. leg, 1.0 in. bolt diameter, 2.625 in. gage, and 8 in. width. D46. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure D.45 Bolted angle connection prying strength models versus angle thickness capacity envelope plotted against analyti-
cally predicted failure capacities for cases with (a) 8 in. leg, 1.0 in. bolt diameter, 4.5 in. gage, and 8 in. width; and (b) 8
in. leg, 1.0 in. bolt diameter, 6.75 in. gage, and 8 in. width. D47. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



xxxi

LIST OF SYMBOLS AND ABBREVIATIONS

2D Two dimensional

3D Three dimensional

α SMCS material property; Prying leg moment ratio

Δ Connected beam tip displacement

εpeq Plastic equivalent strain

dεp Equivalent plastic strain differential, dεp= 2
3 dε

ij
p.dεijp

η Void growth material property

δ Prying flange net and gross section ratio

γp Plastic specific surface energy

γs Specific surface energy

Ã Radius of curvature of crack

φ Connection rotation

σ Stress

σm Mean stress, σii∕3

σmax Maximum stress

a Half crack length

a, a’ Prying member hinge locations

ao, bo, co, do Parametric RA coefficient fitted constants

Ab Bolt nominal shank cross section area

Ae Bolt effective shank cross section area

Ag Gross cross section area

Agv Gross shear section area

Ant Net tensile section area

Anv Net shear section area

ASD Allowable Stress Design

AISC American Institute of Steel Construction

ASTM American Society for Testing and Materials

b Neural network node bias

b, b’ Prying member hinge locations

B Bolt force

C1, C2 Bolt head to shaft clearance

C3 Bolt washer radius



xxxii

CTOD Crack tip opening displacement

d Connection member tip displacement

db Bolt diameter

dbh Bolt hole diameter

ds Increment distance along J--integral surface contour

E Modulus of elasticity

EPFM Elastic plastic fracture mechanics

f friction coefficient

F Force

F Normalized force

Fo Normalization force parameter

Ft Bolt nominal effective tensile strength

ft Bolt tensile stress

Fv Bolt nominal effective shear strength

fv Bolt shear stress

Fb Tension bolt axial force

Fb1, Fb2 Bearing force in bolts 1 and 2

Fc Clamping force between bolted plates

FE Finite element

Fh1, Fh2 Bolt head traction force

Fy Steel material yield strength

Fs Shear force

Fu Steel material ultimate strength

g Bolt gage

G Energy release rate

g1 Tension bolt gage

g2, g3 Shear bolt gage

Gc Critical energy release rate

H1 Bolt head thickness

H2 Bolt shaft extension

IW Neural network input layer weight matrix

ΔK Stress intensity range

k1 Beam section k--zone

K1 Connection initial stiffness

K1 Stress intensity factor for mode 1 failure



xxxiii

K1n Connection normalized initial stiffness

Kp Connection plastic stiffness

Kpn Connection normalized plastic stiffness

Kt Stress concentration factor

ℓ Length of connected beam

L Angle or T--stub component length

LEFM Linear elastic fracture mechanics

LRFD Load and Resistance Factor Design

LW Neural network layer weight matrix

m, n Eurocode prying member hinge locations

M Moment

Mp Plastic moment capacity

n Shape parameter in the Richard--Abbott function; or number of data points

NN Neural network

p Neural network input parameter

p Component tributary length for tension bolts

pi Geometric or topographical parameters in the parametric RA coefficients

pmin, pmax Neural network input parameter minimum and maximum values

PR Partially restrained

Q Prying force

ri Residual value

R Void diameter

RA Richard--Abbott function

RCSC Research Council on Steel Connections

Rn Nominal strength

(φRn)t Bolt design tension strength

(φRn)v Bolt design shear strength

s1 Tension bolt spacing

s2 Shear bolt spacing

S Summed squares of the residuals

SMCS Stress modified critical strain

t, ta Angle leg thickness

tf Flange thickness

T Stress triaxiality, σm∕σe



xxxiv

Ti Traction vector on the boundary J--integral of the contour

Tu Bolt tension strength

ui Displacement vector

U Shear lag factor

U Potential energy of material body with crack

Uo Potential energy of material body without crack

Ubs Bolt shear distribution factor

ULCF Ultra low cycle fatigue

Vu Bolt shear strength

VGM Void growth method

w Angle member with

w Neural network scalar weight

W Strain energy density

yi Observed data values

y^i Fitted data values



xxxv

SUMMARY

The difficulty in developing bolted connection designs lies in the limitations in exist-

ing methods to characterize their strength and typically nonlinear response due to the com-

plex interaction of the bolts and structural components. Yet it is necessary for the engineer

to be able to determine the three main connection response characteristics: stiffness,

strength, and ductility to account for their influence on the overall structural response behav-

ior. The need for better connection response characterization becomes even more crucial in

a performance based design approach or when designing partially--restrained moment

frames. Severalweldedmoment resisting frameconnectionswere found tohave serious fail-

ures following the 1994 Northridge earthquake leading to more interest and research on

bolted connections as an alternative. In this study a refined three dimensional nonlinear fi-

nite element modeling approach to accurately simulate the response of bolted connections

is presented. Sensitivity studies of modeling parameters are also performed. A nonlinear

response dataset of over 400 connection cases is generated using this approach with a para-

metric bolted angle connection model. The use of a parametric Richard--Abbott type func-

tion and a neural network, calibrated using the response dataset, as practical tool to model

the nonlinear stiffness response of bolted connections under monotonic loading is demon-

strated and assessed. Failure criteria that can be practically used in conjunction with the re-

fined three dimensional finite element models without any additional modeling require-

ments are developed. The stressmodified critical strain (SMCS) criterion based on the void

growth and coalescencemechanism initiating ductile fracture in steel is used for determining

failure in the connection member. The bolt failure criterion developed is a mechanics based

model using the elliptical interaction of the tensile and shear capacity. Failure criteria and

bolted angle response dataset is combined to assess in detail the impact of geometry and to-

pography of the bolted angle connections on the following response characteristics: strength,

initial stiffness, plastic stiffness, and absolute ductility or the displacement capacity. Finally,

using the dataset of bolted angle connection response, alongwith their capacities and failure

modes determined using the developed failure criteria, the prying strength models in the

AISCLRFDSpecifications, Eurocode, and a hybridmodel are assessed and found to be very

conservative for some cases. Based on these results amodified Eurocode and hybrid prying

strength model is proposed which greatly improves the prying strength prediction. These

prying models are assessed and verified using experimental data found in literature.
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CHAPTER 1

INTRODUCTION

1.1 Motivation of Research

Connecting structural members using rivets and later high strength bolts has been a

common approach ever since iron and steel began to be used in building structures. This

dissertation aims to provide enhanced understanding and models for the analysis and design

of bolted steel connections.

In the past the lack of welding and large structural shapes required the intricate as-

sembly of several shapes and plates using a large number of rivets to form the desired struc-

ture, particularly for the connections of moment resisting frames in buildings. Welding

technology eventually replaced the need for the use of rivets, yet connections were designed

such that they still required the field welding of several steel sections and plates. The use

of rivets and welds is particularly impractical on--site as it requires skilled labor and exten-

sive quality control. Eventually the use of high strength bolts replaced the use of rivets and

introduced an alternative load transfer mechanism by pretensioning which connects mem-

bers together through friction and clamping, rather than or in addition to direct bearing and

direct tension as is the case for rivets.

Using welds in moment resisting frame connections remained as a common practice

becoming ever more compact by using less and less connecting members, to the point that

before the 1994 Northridge earthquake, connections were essentially designed as a direct

weld between the beam flange and column flange. These connections were considered to

be inherently ductile and thus safe due to the capacity of the steel itself to undergo large de-

formations, and dissipate seismic energy through yielding and strain hardening.
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Following the 1994 Northridge earthquake, many such welded moment resisting

frame connectionswere found to have serious failures and premature crackswhich were not

expected under the moderate seismic demands of that event. These finding led to the exten-

sive investigations led by the SAC Joint Venture [90] which determined that the failures in

the pre--Northridge moment resisting welded connections were primarily due to (a) stress

risers and flaws due to the geometry of the welds, and (b) the reliance on weld material with

low toughness to transfer the cyclic seismic demand [20, 28]. All these studies led design

codes to adoptmore strict designpractices and requirements for testing or for thepre--qualifi-

cation of welded connections.

The findings on the flaws ofwelded connections and stricter design practices created

interest in studying alternative connections and repairs using high strength bolts. Tests have

shown that bolted connections can attain full moment capacity of the connecting beams

when designed properly [55]. Compared towelding, the use of high strength bolts has sever-

al advantages. Because bolts are pre--manufactured off site with high quality control mea-

sures it is much easier and cheaper to achieve reliable strength and behavior of the compo-

nent, installing bolts does not need skilled labor and specialty quality control measures, and

installation is simple, requiring minimum tools.

Compared to welded connections, which are considered rigid, bolted connections

have traditionally been considered semi--rigid (or partially restrained) due to the lack of di-

rect attachment achieved throughwelding This lack of direct load path results in lower stiff-

ness for bolted joints. In the design of steel framed structures the non--lateral force resisting

framing, where the connections are usually simple bolted connections, the influence of the

bolted connection stiffness on the overall structure response is ignored.

Aside from achieving fullmoment resisting frames using bolted connections asmen-

tioned above there has also been interest in designing steel structures taking advantage of

bolted connections distributed about the structure. This supplements the lateral force resist-
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ing system for seismic forces or creates a cheaper lateral load resisting system using only

semi--rigid bolted connections for non--seismic lateral forces (wind).

Yetwith all the advantagesof bolted connections, the complex interactionof thebolts

and structural elementsmake it challenging to determine their strength and typically nonlin-

ear load--deformation response. The need for better connection response characterization

becomes crucial when a performance based design approach is used in the design and retrofit

of structures. In such cases rather than using prescriptive code based strength limits to size

members and design connections, the structure is designed to perform in defined fashion by

accounting for the response and failure mechanisms of all components.

For structures in high seismic regions only pre--qualified connections or connections

tested, to verify that performance requirements are met, can be used. Recently, there have

been proprietary bolted connections pre--qualified for the use in seismic regions for moment

resisting frames, only after extensive studies and testing.

The difficulty in developing bolted connection designs whether for full moment or

semi--rigid connections lies in the limitations in existing approaches to characterize their re-

sponse. Connections can be classified by three main response characteristics: stiffness,

strength, and ductility response [66] and it necessary for the engineer to be able to determine

all three to account for their influence on the overall structural response.

Computer simulations to determine the response of bolted connections in research

has been promising, but it is still yet not a practical tool for a practicing engineer to actually

model and perform analysis on every connection designed. Faster computers, better ele-

ments libraries, solvers, and interaction routines enable designers to model the physics of a

problem with as few assumptions as possible. Software is getting better, making it easier

to assemble large models with several components and hardware is getting faster making it

possible to run large connection analyses quicker.
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There is great value in computer simulations as a supplement to the physical testing

of bolted connections either for pre--designing test connections or expanding test results us-

ing parametric simulations to understand the influence of variations in the connection. Fur-

thermore, an analytical model once verified against physical tests can reveal greater infor-

mation as the entire stress--strain field is part of the analysis solution while output from tests

are limited to point measurements. A greater fidelity of information can be gained from

computer simulations, which can expand our understanding of bolted connection nonlinear

behavior and its underlying mechanisms. This way current design equations and assump-

tionsmodeling connection behavior can be assessed and further developedbased onaccurate

models.

What is lacking in computer simulations for bolted connections is verification of

modeling practices against a large test dataset and generation of connection models of an

even greater dataset to generalize the results of various types bolted connection analyses.

Determination of connection failure from analyses is another essential part of characterizing

connection behavior from analyses. Using simplistic engineering mechanics to assess fail-

ure limits is not always sufficient or accurate. There are practical failure criteria whichmake

use of the greater fidelity of information available from analysis which has yet to be verified

against a wide range of bolted connection test data.

Withmethods to accurately simulate the behavior of bolted connections under exter-

nally applied loads and determine failure, it is possible to not only enhance current design

tools, but develop new ones. Integrating advance analysis of bolted connections into current

practice in this manner will help idealize the overall structural behavior and thus, the trend

in structural engineering from a prescriptive code based design approach to a performance

based approach.
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1.2 Scope and Objectives

This thesis presents several approaches to model and characterize the stiffness,

strength, and ductility of bolted steel connections. Detailed three dimensional nonlinear fi-

nite elementmodels are used as ameans to directly or indirectly determine bolted connection

response. To this end, this study has the following objectives:

G Develop a general detailed three dimensional finite element modeling approach

which includes material nonlinearity, contact between all connection parts, and bolt

pretension to capture realistic response of bolted steel connections. This approach

will be verified against existing experimental data.

G Analyze a large parametric dataset of bolted angle connections to generate response

data for changes in geometry and topography of the connection to assess the impact

of such changes in connection response and failure mode. These studies will also be

used as a basis for studies to verify and generalize connection response models.

G Assess the use of fitted functions and neural networks as a means to model the

nonlinear force--displacement response bolted connections using the parametric

bolted angle connection dataset under monotonically increasing loads, ignoring

loading--rate effects.

G Develop and verify failure criteria to determine the strength and failure mode of

bolted connections from detailed finite element models.

G Examine the current strength design equations and models using the parametric

bolted angle connection data set and propose enhancements if necessary.

The accumulation of these objectives will provide means to better understand and

determine the behavior of bolted connections, allowing tomore accurately reflect their influ-

ence on the overall structural response. This understanding of such an important component

is essential in a performance based design.
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1.3 Outline

Chapter 2 of this thesis provides background information by introducing previous

various approaches to model the response and failure of bolted connections. Three main

methods to model the nonlinear response of connections reviewed in literature can be listed

as: empirical modelswhere the response of connections has been fitted to different types of

parametric equations; finite element models where the geometry and material response is

modeled to varying degrees of complexity; and component based modelswhere the response

of the connection components are individually derived based either on testing or analytical

derivations and assembled to form the overall connection response. Work on failuremodels

relevant to bolted connections is also reviewed. These models range from mechanics based

models typically used in design codes to micromechanics based models which directly deal

with stress and strain fields initiating failure.

Chapter 3 presents a detailed three dimensional nonlinear finite element modeling

approach to accurately simulate the response of bolted connections. The results of this ap-

proach for top and bottom clip angle connections are comparedwith tests. These simulations

were used for verification and assessment of this approach. Sensitivity studies on the fric-

tion, bolt pretension and bolt placement are performed to determine the degree of influence

on simulation results. Using the level of information available from analytical models, the

mechanism for force transfer in bolted angle connections is studied in detail. The simplifica-

tion of using a single or assembly of components the approximate the full connection re-

sponse is also studied.

In Chapter 4 two empirical modeling schemes, a parametric Richard--Abbott type

function and a neural network both fitted and trained using the bolted angle connection re-

sponse dataset, are assessed and compared. The two schemes are assessedby comparingpre-

dictions for both cases not used in thedevelopment of the empiricalmodels and experimental

data.
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Chapter 5 introduces both classical mechanics and micromechanics based strength

models for steel components. A failure criterion that can be practically used in conjunction

with the refined three dimensional finite element models without any additional modeling

requirements is developed to determine failure in connection analyses. The stress modified

critical strain (SMCS) criterion which is based on the void growth and coalescence mecha-

nism initiating ductile fracture in steel is used for determining failure in the connectionmem-

ber. The bolt failure criterion developed is a mechanics based model using the elliptical in-

teraction of the tensile and shear capacity envelope. T--stub and angle components tested

by Swanson [103] are used to calibrate and validate the failure criteria.

In Chapter 6 the developed failure criteria is applied to a dataset consisting of 405

bolted angle connection analyses. The nonlinear force--displacement response is combined

with the determined capacity and failuremode to assess in detail the impact of geometry and

topography of the bolted angle connections on the following response characteristics:

strength, initial stiffness, plastic stiffness, and absolute ductility or the displacement capac-

ity. These response characteristics are graphically presented along with visual examples of

deformed contour plots a subset of analyses.

In Chapter 7 the prying strength models in the AISC LRFD Specifications, Euro-

codes, and a hybrid model as proposed by Swanson and Gao are assessed for accuracy and

consistency using the dataset of bolted angle connection analyses capacities and failure

modes determinedusing thedeveloped failure criteria. Based on the results amodifiedEuro-

code and hybrid prying strength model is proposed. All thesemodels are assessed using ex-

perimental data found in literature.

Chapter 8 presents a summary and conclusion of work along with possibilities of fu-

ture research based on the expansion and application of this study. Finally, the bulk data gen-

erated in this study based on the parametric bolted angle connection dataset analyses is clear-

ly organized for reference and use for future research in the appendices.
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CHAPTER 2

BACKGROUND

The effect of partially--restrained (PR) connections, also known as semi--rigid con-

nections, on the behavior of steel frames and their potential economyhas been noted inmany

studies [119, 72, 9]. However, connections are simplified as either fixed or pinned in many

structural analysis and design approaches. This assumption is mainly due to convenience

and the lack of common analysis and design approaches that address the nonlinear response

of bolted connections. Failures of the welded pre--Northridge connections created interest

in alternative bolted connections. These alternatives are inherently partially restrained, but

when properly detailed it is possible to achieve a response with PR connections that is close

to that provided by a fixed connection [39, 55].

Connection response is generally characterized with its moment--rotation curve,

which is nonlinear for bolted PR connections. The use of such connections has long been

recognized by both AISC ASD and the LRFD specifications [7, 8]. It is assumed that these

connections cannotmaintain the initial angle between the intersectingmembers . The design

of a PR construction requires detailed knowledge of the connection response and ultimate

limits states. In addition there are serviceability requirements as it is possible that bolted con-

nections may behave nonlinear for service loads as well [100].

There are various types of bolted connections that have been studied in the last sever-

al decades. Prior to the introduction of high strength steel bolts in the 1950s, these connec-

tions were assembled using rivets. Compilations of the results of these experiments have

been created and assessed by various investigators [74, 42, 58].

Goverdhan [42] generated a database of moment--rotation responses of several ex-

perimental tests, of which Kishi and Chen [58] expanded to over 300 test records. The con-
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nections in their database were classified into seven connection types. Important informa-

tion, such as material properties and bolt pretension values were missing for most of the test

data [66]. Kim and Chen [56] developed design tables for engineers to determine the size,

configuration, and nonlinear moment--rotation response for top and seat angle with double

web angle connections for a given beam size and loads when designing frames with semi--

rigid connections.

Connections which are assembled using only bolts that do not require any welds can

be listed as follows: single/double web angle, top and seat angle with/without double web

angle, extended/flush end plate, and header plate and t--stub connections. In the following

sections experimental and analytical work on the response and failure of bolted connections

will be reviewed.

2.1 Experimental Work on Bolted Connections

Numerous experimental studies have been carried out for a variety of bolted connec-

tions. Only a selected few will be highlighted here as they provided the calibration data for

some of thework in this dissertation. While someof these experimental studies are full scale,

some focus on the behavior of the individual components. Azizinamini [17, 18] studied the

effect of varying geometrical parameters on top and bottom seat angle connectionswithweb

angles. The experimental setup was a cruciform type where two beams are connected to a

central column stub using identical connections. Loadwas applied to the column stub while

the free ends of the beams were pin supported. Eight static tests were conducted to study

the effect of bolt diameter and flange angle thickness on the connection response. Sixteen

constant amplitude cyclic tests were conducted to understand the cyclic behavior of these

connections. The data obtained from these testswere used to forma damagemodel to predict

the low--cycle fatigue cycle life. In addition, three low to high and two high to low, displace-

ment sequences were tested to verify the prediction model. Two double angle component

pull testswere also conducted alongwith two top and bottom seat angle beam to column con-
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nections. The response of the angle component pull tests were converted to amoment--rota-

tion connection response and compared with these full beam to column connection tests.

Kasai et al. [55] summarizes the results of 38 full scale bolted beam--to--column con-

nection tests in order to investigate the feasibility of using bolted rigid and PR connections

for seismic applications. Four bolted rigid connection typeswere evaluated. These connec-

tions were of top and bottom haunch brackets, pipe brackets, and top flange welds with bot-

tom haunch or pipe brackets. These tests were conducted with both small and large section

beams. Bolted retrofit techniques for pre--Northridge welded connections were examined

where the top welded flange is assumed to be intact and the bottom weld to have fractured.

Large and small haunch brackets were used to reinforce the bottom beam flange along with

different variations of double angle brackets for the top beam flange.

Bolted PRconnectionswith the aimof achievinghigh stiffness, strength andductility

were also tested by Kasai et al. [55]. W24x76 beams and W14x257 columns were used in

these tests. Grade 50 high strength steel was used for connecting the members in order to

obtain high moment capacities. Angles and T--stubs were used with the expectation that all

yielding occur in the connectors, keeping the beam elastic. Fourteen top and bottom seat

angle connections and 10 T--stub connections were tested both with shear tabs having 3 or

4 bolts. The connections were subjected to constant peak displacement loading with small,

medium and high amplitudes, ATC--24 loading and one connection to several strong earth-

quake loading history. The connections were found to have relatively high stiffness and

strength aswell as being very ductile. One of the connections tested survived 17 earthquakes

with the probability of occurrence of 2% in 50 years.

Smallidge [98] conducted full scale tests of six T--stub connections. The experimen-

tal setup was a cantilever type with the beam loaded at its tip by an actuator. W14x145 col-

umns were connected to W21X44 beams via T--stubs and shear tabs where the number and

size of the bolts varied for both connecting components, along with the size of the T--stub.
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Grade 50 steel was used for all of the connection components except for one case were an

A36 steel beam was used. The connection assembly was loaded with stepwise increasing

loading cycles prescribed by the SAC protocol. The rotation in all six tests exceeded 0.03

radians with less than 20% of maximum strength loss, which is the AISC requirement for

ductility. These tests showed that it is possible to achieve full strength connections because

failure occurred in the beam in 4 out of the 6 tests. The other tests experienced tearing failure

that occurred in the last row of bolts connecting the T--stub.

Shen and Astaneh [92] tested 8 bolted angle component pull test assemblies in order

to study the inelastic cyclic behavior, failure modes, and energy dissipation capacity of

bolted angles. Parameters such as bolt size, angle size and thickness, gage distances and

clearanceswere varied. The specimenswere subjected to a three phase cyclic loadinghistory

which covered low and high constant amplitudes and low to high amplitude loading except

in two test which weremonotonically loaded. Two deformation patterns were distinguished

based on the relative strength of the angle and bolts. Four failuremodeswere observed along

with secondary modes for each case. These modes were: fracture at the toe of the fillet in

the angle on either leg connected to the column side or beam side depending on the deforma-

tion pattern, bolt shear failure, and net section failure. The tests demonstrated that bolted--

angle connections had a stable cyclic response with a reliable energy dissipation capacity.

Large ductility and considerable strength increase was observed due to large deformations

and material strain hardening.

Swanson and Leon [103, 105] conducted a series of well documented component

tests to evaluate and characterize the strength, stiffness and ductility of 48 bolted T--stubs

and 10 (clip) angles. All but four cases were subjected to cyclic loading. Focus was on T--

stubswith 8 tension bolts. Heavy one inch thick angles were tested as alternatives to weaker

T--stubs. Components were fabricated from A572 Grade 50 steel. Four different T--stub

sizes and 2 different angle leg sizes were used. The clip angles were relatively thicker than

those commonly used to be comparable with the T--stub components. The results were used
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to compare existing models that determine failure modes such as tension bolt fracture due

to prying forces, net section fracture, shear bolt fracture and block shear failure. Further-

more a Eurocode like component spring model was developed which assembled various

stiffness contributions of different parts of the connection whichwere derived from the com-

ponent tests. Based on testing an analytical cyclic connection model was also developed,

and finally recommendationsweremade to design ductile bolted beam column connections.

2.2 Connection Modeling

Full scale connection testing may be the most direct way to determine connection

behavior, but usually resource and time considerations limit the number of tests. Limitation

of test specimens and the range of parameters that may be varied in a testing programmakes

testing impractical to understand the behavior of a connection type in abroad sense, although

experimental data is essential as a benchmark for anymodel thatmay be developed to predict

the behavior of connections. In the following sections various approaches that has been de-

veloped to model the response of connections analytically are presented.

2.2.1 Empirical Models

Experimental full--scale and component test data have been used to generate mo-

ment--rotation curves. A common practice to describe the moment--rotation behavior con-

nections analytically is to curve--fit experimental results to simple mathematical relations.

Several models have been proposed for this purpose, ranging from relatively simple to com-

plex functions. Ideally suchmodels involve as little terms as possible tomake their use feasi-

ble for a designer. Good reviews of the different models have been made for beam--to--col-

umn steel connections by Sherbourne and Bahaari [94], Faella et al. [38], Chan and Chui

[26], Abdalla and Chen [2], and Chen [27].

A simple approach of modeling the response of connections as linear has been used

byRathburn [81] and byLightfoot andLeMessurier [68] were the stiffness of the connection
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is a certain proportion of the connected beam stiffness [27]. This approach ignores any non-

linear response that the connection may have with large rotations. To include the change in

connection stiffness at larger rotations bi--linear and multi--linear models have been used,

among others, where points of physical meaning such as yield moment and plastic moment

of the connection are defined [38, 69, 71].

Frye and Morris [40] used an odd power polynomial model with 3 fitting constants

based on Sommer’s model [99] to obtain smooth nonlinear moment--rotation curves. This

model occasionally gave intermediate negative slopes causing the curve to be wavy which

is invalid for connection response. Azizinamini [17] modified this model to overcome this

problemby using a nonlinear least squares approach. Jones [53] usedB--splines to fit experi-

mental results. This approach fits data in cubic polynomial segments and enforces smooth

continuity at the end of each segment. This approach requires a larger data set compared to

other methods.

Several so called power models have been used which ensures smooth nonlinear

curves that avoid the undesired negative stiffness observed with polynomial models. Krish-

namurthy [61] used a simple two parameter power model. Colson and Louveau [31], and

Kishi and Chen [57] proposed three parameter models, both with two physical parameters

and one curve fitting parameter [27].

Two well known formulas have been used to model connection response. The Ram-

berg--Osgood [80] formulawhichwas derived originally formodeling nonlinear stress strain

relationships was used for connection moment--rotation response by Ang and Morris [10].

TheRamberg--Osgood formula includes three independent variables, the initial stiffness and

two shape parameters. TheRichard--Abbott [83] formulawas also used tomodel connection

response by Richard et al. [86] which uses four independent variables [15]: the initial stiff-

ness, plastic stiffness, a shape parameter and a reference plasticmoment. Both formulashave
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been successfully used, but the latter is advantageous in that it can model negative plastic

stiffness and be differentiated to obtain the tangent stiffness.

Lui and Chen [69] proposed to use an exponential model for connection response.

This resulted with comparable accuracywith B--splinemodels, however, it includes summa-

tion of a number of terms which require several curve--fitting terms. Kishi and Chen [58]

modified the model to include linear components by using a set of Heavside step functions.

Yee andMelcher [123] used a simpler four parameter exponential model: three physical pa-

rameters and a curve fitting parameter. All these models are differentiable and yield tangent

stiffness [26].

Fitted equations are only as good as the experimental data they are based on [5] and

are limited to the specific connection configuration, material properties, bolt size and topolo-

gy of the tests used to calibrate the equations. Caution is needed while interpolating the

physical parameters in tests used to calibrate the fitted equations. Parameters should not be

extrapolated as different failure modes may govern which would drastically change the be-

havior of the connection [66].

2.2.2 Component Based Models

A more general approach to model connections is by recognizing the individual re-

sponses of the components that form the connection and assemble them to obtain the overall

behavior. There are variousways to obtain component stiffness and strength characteristics,

such as experimentation, numerical simulations, or simplified analytical models based on

mechanics and first principals [52]. Unlike empiricalmodels, this approachhas a transparent

formulation that clearly expresses the influence of geometry and material behavior.

Richard et al. [86] developed a component model for double web angle connections

based on the responses of assembled bolt segments. Each bolt segment was used to model

3 inch strips of the web angle. The individual response of these bolt segments were analyti-
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cally modeled with the Richard--Abbott equation using four parameters. The equation was

calibrated using simple angle pull tests. The plane of the beam web was assumed to remain

plane, no interactionwas included between the segments and shearwas ignored in the angles.

Force andmoment equilibrium equationswere used to iteratively determine themoment and

the center of rotation for a given rotation of the connection.

Kishi andChen [57] developedmodels for predicting the initial stiffness andultimate

strength of connectionswith bolted angles. To determine the initial stiffness, the angleswere

modeled considering the angle leg connected to the column as a shear deformable cantilever

beamwith the fixed end located at the inner side of the tension bolt head. Two simple double

plastic hingemechanismswere assumed for the determination of the ultimate strength of the

angle. In one case, both hinges are assumed to be on the column connected leg of the angle,

one at the inner side of the bolt head and the other at the heel of the angle. In the other case

one of the hinges was assumed on the beam flange side of the angle heel at a location based

on the beam column gap. The formulations developed for single angles could be modified

to be used for top and bottom seat angle connections with or without single and double web

angle connections. Liew et al. [67] used these formulations to determine the nonlinear mo-

ment--rotation response using a power law model which includes the initial stiffness, ulti-

mate strength and a shape parameter. A relation for the shape parameter for each connection

configuration was given based on experimental data. The plastic stiffness was assumed to

be zero. This model only considered deformations occurring in only the angle [38].

Tschemmernegg [113] developed a component model for fullywelded endplate con-

nections which took into account the deformation in the panel zone and the beam flanges.

Two different types of springs were used for this purpose, one for beam flange deformations

named “introduction springs” and one for the panel zone named “shear springs”. For end-

plate connection an additional type of springswere added, named “connection springs”. The

characteristics of these springs were determined by experiments and assembled to produce

the overall connection response. The component model of similar type has been codified
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in the Eurocode [25] where several component response have been defined for fullywelded,

endplate and top and bottom seat angle connections [38].

Azizinamini [16] proposed twomodels to calculate the initial stiffness of bolted seat

angles and web angles in tension. Similar to the Kishi and Chen model, the column side leg

of the angle was idealized as an assemblage of beams. The first model idealized the seat

angle with beams spanning from the tension bolt to the angle heel and to themidpoint of the

angle leg connection to the beam flange. The bolt side was modeled as fixed at the bolt and

at the beam flange end both displacement and rotation degrees of freedom are defined emu-

lating the rotation of the beam. Theweb anglewasmodeled similarly with only the displace-

ment degree of freedom defined. Beams were used to also model bolts, at the locations of

the bolts in the web angle. The second model used two types of beams in the assemblage

which are in similar fashion to the first model. The angle was divided into strips along its

length to account for restraint due to the presence of a bolt. The stripswith bolt restraintwere

modeled with a “stiff beam” which spans the length between the tip of the bolt hole to the

mid--plane of the beam leg of the angle. The bolt end of the beamwasmodeled as fixedwhile

the beam end restrained for rotational and free for displacement. “Flexible beams”modeled

the locations in between the “stiff beams” accounting for the area of the angles unrestrained

by a bolt. These beams spanned from the free end of the column leg to the midpoint of the

of the beam flange side. The end along the bolt line was pinned and the beam flange end

restrained for rotation. The number of beams used to model each angle depended on the

number of bolts. The stiffness of the angle component assembly was sufficient to predict

the initial stiffness of the connection.

Taylor [107] developed a nonlinear analysis framework for PR composite structural

systems. Within this framework the development of the initial stiffness and ultimate strength

of seat and web angles was described for the PR connections. The component models were

derived similar to those byAzizinamini [16] using “stiff” and “flexible” beams. Somemodi-

ficationsweremadewhich includes a finite joint size at the heel of the angle to allowmodel-
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ing the influence of the beam gap. A simple strength mechanism was used to determine the

strength of the angle components using yield lines at the bolt line and along the bolt hole

edge. The bottom yield line was be located at or above themid--plane of the heel depending

on the gap size between the beam and column. The overall response of the angle was gener-

ated from the component response of the seat angle using a series of springs accounting for

the columnweb, the column flange bending and the bolt shear. Similarly, the web angle was

assembled usingmultiple equivalent seat anglemodels connected at length of the angle. An

iterative procedure was used to determine the total deformation of the connection compo-

nents to update the forces in each spring.

Swanson [105] used the results of his experimental work to calibrate a component

based spring model for T--stub connections. The model included the inelastic behavior of

the bolts, bending of theT--flange, elongation of theT--stem, relative slip between theT--stub

and beam flange, and bearing deformation of the T--stem and the beam flange. TheT--flange

model also included shear deformations. Roller supports at the tip of the flanges accounted

for the prying effect. Various combinations of partial and fully plastic hinge formationswere

considered with this model. A rational bi--linear stemmodel was developed to approximate

the complex behavior of the T--stem. For the shear bolts, a bearing deformationmodel based

on the Richard--Abbott equation was used. Plate bending and shear effects were also added

to the last row of bolts as this was observed to be critical from experiments. A bi--linear slip

model was used and combined iteratively with the bearing behavior. The total deformation

response of the T--stub was constructed by assembling the deformations of the individual

mechanisms under a given load.

2.2.3 Finite Element Models

One of the early studies aimed at using finite elements (FE) to analyze bolted connec-

tions was reported by Krishnamurthy [60]. This study recognized the complexity of a re-

fined three dimensional finite element connection model and investigated appropriate cor-
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relation factors to relate the results from simplified 2D models for bolted end plate

connections. Aswas the case in early studies using finite elements,many simplificationshad

to be made due to computational limitations. Correlation factors between the 2D and 3D

models for the displacement, rotation, average and maximum stress were determined using

thirteen endplate connections having two rows of bolts per flange with design parameters

commonly used in practice. Constant strain triangles and eight noded brick elements were

used to model the connections. Krishnamurthy [61] also used 2D finite element models to

calibrate equations for top and bottom seat angle, T--stub, and end plate connections. The

material nonlinearity was modeled using a tri--linear material hardening curve. The bolts

were idealized as having square heads and pretension was applied by displacing the nodes

at the bolt stub to a predetermined distance. Only the tension bolts were modeled in this

study.

Azizinamini [16, 17, 18] used simplified 3DFEmodels for bolted double angle pull--

tests. A quarter of the a flange angle in the connection wasmodeled with 3D elements possi-

bly due to symmetry. The force--displacement results were converted to amoment--rotation

relation in order to examine the role of angles connected to a beam flange and its impact on

the overall behavior of a connection. Furthermore approximating the overall response of the

connection using pull--test models was investigated. Different assumptions and simplifica-

tions were made in the study to reduce the computational effort.

Bursi and Jaspart discussedmodeling issues of endplate connections using finite ele-

ments using the FE codeABAQUS. Different element formulationswere used inABAQUS

with varying friction coefficients, bolt pretension, mesh discretization and boundary condi-

tions. A bolt model made of a “spin” assemblage of beam elements was examined and

compared to a bolt model made of continuum elements in order to reduce complicatedmod-

eling. An isolated 3D endplate connection was modeled to determine stiffness and strength
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behavior. A research code LAGAMINE [23, 24] originally developed to simulate themetal

forming process was used in this study to compare with the ABAQUS results.

Sherbourne and Bahari presented work on modeling various configurations of end-

plate and T--stub connections using the finite element code ANSYS. Plastic quadrilateral

shell elements were used to model web and flange of the beam and column. The bolt heads

were modeled with 8--noded brick elements and six truss elements were used to model the

bolt shank [93, 94, 95]. The connection models were subjected to pure bending to examine

patterns of deformation, stress and prying forces [96]. Sherbourne andBahari [97] used their

FE models to evaluate previous empirical functions which predict connection moment re-

sponse.

Kokan [59] used both 2D and 3D nonlinear FE models to study T--stub connections.

Three models were studied. The first consisted of a full 3D T--stub mode with 8 node brick

elements. Bolt pretension and contact between the parts were considered. The second was

a 2D model of a T--stub flange modeled using 8--node quadrilateral plane strain elements.

The bolts weremodeled using two beam elements. This model was used to examine various

deformation mechanisms in the flange including the prying forces. The third was also a 2D

model of the T--stub where circular rigid bodieswere used tomodel the bolts. The analytical

responses were compared to experimental data. The effect of modeling the bolts perfectly

aligned to the center of the bolt holes or placed in various patterns on the T--stub response

was studied. Compared to the experimental response where gradual slipping was observed

between the connection elements the FE models predicted sharp abrupt slippage. This dif-

ference in behavior was attributed to various shortcomings of the model.

Wanzek and Gebbeken [117] studied modeling parameters and practices for reliable

analysis of endplate connections. These included mesh convergence studies for the flange

discretization, minimumelement number through the thickness, contact formulations,mate-
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rial nonlinearity (hardening), imperfections, residual stresses and the connection sensitivity

to bolt stiffness.

Yang et al. [122] studied the response of double--web angle connections under axial

and shear loads. The angles were bolted to column flanges and welded to the beam web.

The bolts and angles were modeled with ABAQUS using 3D finite elements including the

weld region. Contact was included between the bolt head and angle. However, the contact

between the bolt shank and hole was ignored. The models were compared to tested connec-

tions were the angle thickness were varied.

Recent studies using finite elements in modeling connections have focused on end

plate connections [24, 22, 41, 93, 97]. Two dimensional (2D) and 3D models are used with

various simplifications in the geometry of members, the bolts, and contact conditions. The

effect of friction on the response of end plate connections is usually neglected [24, 41]. The

studies on end plate connections and double web angle connections have bolts that transfer

the loads axially. This eliminates the need for combined contact and friction modeling be-

tween the bolts and members. On the other hand, top--bottom bolted seat angle connections

transfer the forces not only by direct tension, but through friction by clamping the parts to-

gether with the bolts as well. Modeling this additional mechanism requires the inclusion of

contact and slip between the connection members.

2.3 Bolted Connection Failure Mechanisms

2.3.1 Block Shear Failure

Block shear involves the complex interaction of shear and tension. This failuremode

can occur in gusset plates, at webs of coped beams, angles and tees. In the case of gusset

plates there are two shear planes and one tension plane, whereas at web copedbeamwebcon-

nections members there is usually only one of each. The current AISC LRFD Specification
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handles both cases with the same approach, whereas in the Eurocode the two cases are han-

dled through separate formulas [106,64].

Yura et al. [124] conducted experimental studies on bolted shear web connections,

most of them with coped beams. While the AISC LRFD Specification predictions for the

single row bolted web connections were satisfactory, for the double row web connections

they were found to be unconservative. Based on the results more tests were done on double

row bolted web beam connections were all the specimens failed in block shear [87]. To un-

derstand the mechanism a finite element analysis was carried out using elastic plane stress

elements. Based on the stress distribution observed in themodel amodified block shear fail-

ure model which showed good results was proposed.

More recently Kulak and Grondin [64] compared design rules of the AISC LRFD

Specification, the Canadian code, Eurocode, and the Japanese code for block shear. It is

shown thatwhile theLRFDSpecification gives goodprediction for the block shear in angles,

it is significantly non--conservative for webs of coped beams. The LRFDSpecification con-

siders two modes of failure: tension fracture on the net area and shear yielding on the gross

area; or tension yielding on the gross area along with the shear fracture on the net area. The

last case is unlikely to occur due to the relative ductile nature of shear compared to tension.

The study concludes that an important aspect that affects coped beam failures is ignored.

FE analysis was utilized by several researchers in order to explain the block shear

mechanism and the factors that affect its limit load in connectionmembers. Epstein andCha-

marajanagar [36] used nonlinear brick elements to study the effect of shear length and bolt

stagger on the block shear capacity in angle brace tension members. Epstein andMcGinnis

[35] used 3D shell elements to model structural tee shapes in tension to both correlate to ex-

perimental results and compare to design code predictions. In both of these studies the initia-

tion of failure was determined by the strains calculated from the node displacements at the

edge of the section nearest to the lead bolt hole where tearing occurred in the experiments.
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Orbison et al. [75] studied the effect of eccentricity on the load capacity for bolted

tee tension members. It was shown that the current shear lag factor (U) in the AISC LRFD

Specification is only valid for connectionswith small eccentricities. The studies showed that

large eccentricities limited the net section rupture of the bolted members and a correction

in the shear lag factor was needed which includes the effect of larger eccentricity (greater

than 1.75 in.). To complement this study Barth et al. [21] developed finite element models

to estimate the failure loads and the load--displacement response of these bolted tee connec-

tionswith eccentricity. Brick elementswere used tomodel a series of previous experimental

studies as to verify the model. The failure loads of the models were simply the loads corre-

sponding to the load limit point observed by experimental results.

2.3.2 Prying Effect in Clip Angle and T--stub Components

Another important phenomenon governing the load carrying capacity of bolted con-

nections is prying. Additional loads imposed on bolts due to prying leads to failure at a lower

externally applied load and lower bolt fatigue life. There are severalmodels in literature [33,

3, 4, 73, 11, 108, 102] that are based on various assumedmechanismswhich cause the prying

forces.

The current model used in the LRFD Specification is based on the model described

by Kulak et al. [63]. The formulation is based on the moment and force equilibrium of the

forces in the angle leg or T--stub flange. The ultimate bolt capacity is defined using a tribu-

tary width of the connected angle leg or flange. The model considers three failure mecha-

nisms at which the prying loads are calculated: a flange mechanism with hinges at the face

of the T--stub stem and under the bolt head; a mixed mechanism with a single hinge at the

T--stub leg; and bolt tension fracture. The prying load is assumed to act as a point load at

the angle leg or flange tip.

Prying is dealt with similarly in the Eurocode. The key difference is the assumed

hinge locations and for clip angles the effect of the gap (setback) on the location of the hinge
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at the angle stem is recognized. Unlike the LRFD Specification the effect of the bolt hole

is ignored and gross area of the angle leg or flange is used for both hinges. The hinge location

is shifted away from the angle stem face by 80%of the fillet radius recognizing the stiffening

effect of the fillet and k--zone, and the centerline of the bolts are used instead of the location

under the bolt head as done in the Kulak model. When modified for calculating the prying

force for a clip angles the hinge is assumed to form at the angle stem when the gap (setback)

greater than 40%of the thickness of the angle thickness. Themodificationmade in theEuro-

code for some cases results in a lower capacity when compared to the AISC--LRFD model

[102].

Swanson and Gao [102] proposed a combination of the LRFD Specification and the

Eurocodemodels by using the parameter definitions of theEurocodewithin the LRFDSpec-

ification equations. The proposed model was compared against experimental results which

resulting in more accurate predictions. The LRFDmodel yielded unconservative capacities

by average of about 13% and theEurocodewas conservative by about 15%. The experimen-

tal results used for comparison were of heavy clip angles all thicker than typical thicknesses

used in practice and all had a setback greater than 40% of the angle thickness limit the gener-

alization of these conclusions.

2.4 Micromechanical Based Failure Models

Studieswhich go beyond traditional fracture and fatiguemethods and relate structur-

al component failure directly to the material micromechanical level failure mechanisms us-

ing void nucleation and coalescence in structural steel have been based on the work of Rice

[84] andTracey [111]whom related the growth rate of a void in aductilemedium. Themech-

anism of void growth leading to ductile fracture was presented by Hancock and Mackenzie

[47], and Panontin and Sheppard [77].

Gurson [46] and later Tvergaard [114] described a yield function which models ma-

terial softening due to progressive void growth commonly referred as theGurson--Tvergaard
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(GT) constitutivemodel. Researchers have incorporated the GTmodel within computation-

al cells embedded in finite elements to model crack propagation through element removal

(element extinction). Xin and Shin [121] presented the framework to implement such duc-

tile failure in large numerical analyses. Ruggieri, Panontin, and Dodds [89] investigated the

use of the GT model and crack propagation modeling to compute J--curves for metals.

More recently Kanvide and Deierlein [54], calibrated failure criteria based on the

void growth mechanism, namely the Void Growth Method (VGM) and the StressModified

Critical Strain (SMCS) using round smooth notched tensile specimens made from several

grades of structural steels. They demonstrated the practical implementation of these meth-

ods to predict the failure of several types of geometry and furthermore extended the failure

criteria to cyclically loaded specimens.
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CHAPTER 3

A REFINED NUMERICAL MODELING APPROACH FOR BOLTED

CONNECTIONS

In this chapter a refined three dimensional (3D) finite element modeling approach

for bolted connections which captures the interaction between connection components is

presented and verified with tests followed by sensitivity studies on variousmodeling param-

eters to the analytical model response. The modeling approach is general and capable of

modeling various types of geometries of bolted connections by using parametric meshing

techniques. A calibration method for the pretension of the bolts is also presented for cases

where the software used to model connections lack to functionality to impose pretension

across a defined cross section. In thismethod, parametric solutions are first generated sepa-

rately for a single bolt clamping a semi--infinite plate. These solutions are used to specify

initial pretension values for the bolts in the full connection. The correct pretension values

can then be examined and corrected in the full connection model to achieve accurate final

pretension values. It is shown in this study that the nonlinear response of the bolted connec-

tions can be sensitive to the level of pretension, thus correctly modeling pretension is impor-

tant to capture the true mechanisms transferring force through the connection members.

3.1 Proposed Modeling Approach

Displacement--based 3D finite element models are used to predict the behavior of

bolted connections. The geometry andmesh is established through aparametricmeshgener-

ator program. The general purpose nonlinear finite element software ABAQUS [1] is used

to carry out the 3D finite element analysis. A large number of parametric analyses are per-

formed to study connection model response sensitivity to various parameters using experi-
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mental data fromAzizinamini [17]. The parametric investigation demonstrates the capabili-

ty of the finite element models to efficiently generate connection responses based on

experimental data.

Each analytical part in the connectionmodel is created and assembled using themesh

generating software, TrueGrid [112]. The process of creating a mesh and geometry is sepa-

rated within TrueGrid. Making a part is analogous to sculpting. A meshed block is defined

using parameters for both geometry and mesh density. Excess volumes within the block are

removed tomatch the general shape of the part. Portions of the resulting shape are projected

to reference surfaces defined separatelywhich accurately controls the geometryof the result-

ing model. Both the meshed block and the surface geometry are parametric allowing para-

metricmodeling. Important features such as holes, fillets, surface definitions for contact and

node definitions for boundary conditions are also included in the part definition which fol-

lows any parametric changes.

Different structural shapes are generatedusing the structured programmingapproach

of TrueGrid unlike traditional preprocessors which are controlled by user interaction with

through the graphical user interphasewhich limits a parametric structure. A program library

of parametric structural shapes and bolts is generated as a part of this study. Generation of

the specific components of the connection and the assembly of these components to form

the full connection model is all executed within TrueGrid. The versatility of this approach

allows for a wide range of parametric studies to be conducted without time--consuming pre-

processing. In the following sections, this approach is applied to model tested connections

for evaluation and verification.

3.1.1 Previous Experimental Work

The test setup by Azizinamini [17] is illustrated in Figure 3.1. It consisted of a pair

of beams connected to a central stub column via top and seat angles bolted to the flanges of
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the beam and column. The double web angleswere bolted to both the beamweb and column

flanges using A325 high strength bolts and nuts and hardened washers. The ends of the

beams were pin supported while an actuator loaded the central stub column.

Azizinamini computed the moment--rotation responses using the force--displace-

ment data acquired from the tests. The objective of these tests was to investigate the effects

of different geometric parameters on the connection response. These parameters included

the angle thickness (t), angle lengths (L and Lc), bolt size, bolt spacing (p) and the bolt gage

on the column leg of the connection angles (g). Two test configurationswere used:W14x38

andW8x21 beams testedwithW12x96 andW12x58 column--stub respectively. Doubleweb

angles were connected with three bolts in the first test setup (W14x38 beam). The second

test setup (W8x21 beam) included two bolts through the double web angles. The column

used in the experiments had relatively thick flanges so little or no plastic deformation was

observed in the column and beams. Hence, the column and beams were reused throughout

the tests. The test configurations are described in Table 3.1.
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Figure 3.1 Schematic representation of the connection test set--up used by Azizinamini et. al. (1985,
1989); (a) 14S and (b) 8S type configuration.
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Table 3.1. Schedule of test specimens (Azizinamini [17])

Top and Bottom Flange Angles Web Angles

Specimen

Number

Bolt

Size

(in. dia.)

Beam

Section Angle
Length

(in.)

Gauge in

Leg on Col-

umn Flange

“g” (in.)

Bolt Spacing on

Column Flange

“p” (in.)
Angle

Length

(in.)

14S1 3/4 W14x38 L6x4x3/8 8 2--1/2 5--1/2 2L4x3--1/2x1/4 8--1/2

14S2 3/4 W14x38 L6x4x1/2 8 2--1/2 5--1/2 2L4x3--1/2x1/4 8--1/2

14S3 3/4 W14x38 L6x4x3/8 8 2--1/2 5--1/2 2L4x3--1/2x1/4 5--1/2*

14S4 3/4 W14x38 L6x4x3/8 8 2--1/2 5--1/2 2L4x3--1/2x3/8 8--1/2

14S5 7/8 W14x38 L6x4x3/8 8 2--1/2 5--1/2 2L4x3--1/2x1/4 8--1/2

14S6 7/8 W14x38 L6x4x1/2 8 2--1/2 5--1/2 2L4x3--1/2x1/4 8--1/2

14S8 7/8 W14x38 L6x4x5/8 8 2--1/2 5--1/2 2L4x3--1/2x1/4 8--1/2

8S1 3/4 W8x21 L6x3--1/2x5/16 6 2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S2 3/4 W8x21 L6x3--1/2x3/8 6 2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S3 3/4 W8x21 L6x3--1/2x5/16 8 2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S4 3/4 W8x21 L6x6x3/8 6 4--1/2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S5 3/4 W8x21 L6x4x3/8 8 2--1/2 5--1/2 2L4x3--1/2x1/4 5--1/2

8S6 3/4 W8x21 L6x4x5/16 6 2--1/2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S7 3/4 W8x21 L6x4x3/8 6 2--1/2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S8 7/8 W8x21 L6x3--1/2x5/16 6 2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S9 7/8 W8x21 L6x3--1/2x3/8 6 2 3--1/2 2L4x3--1/2x1/4 5--1/2

8S10 7/8 W8x21 L6x3--1/2x1/2 6 2 3--1/2 2L4x3--1/2x1/4 5--1/2

* Two bolts at 3 inch spacing, mounted on top two holes on stub column.

3.1.2 Finite Element Models

Three--dimensional refined finite element models are used to generate the effective

moment--rotation response of the bolted connections tested by Azizinamini [17]. This is

done in order to critically examine the ability of the proposed 3Dmodeling approach to cap-

ture the overall experimental response of bolted connections.

A representative 3D FEmodel of a top and bottom seat angle connection with double

web angles is shown in Fig. 3.2. Half of the connection ismodeled by using symmetry about
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the plane of the web. Only the flange of the column is modeled assuming that it is a suffi-

ciently rigid due to the stiffeners used in the column. The hex bolt heads aremodeled as cyl-

inders, taking in to account the washers by averaging the diameters. The bolt holes are as-

sumed to be standard size bolt holes and modeled 1/16 in. larger than the nominal bolt

diameter.

Symmetry plane Symmetry plane

Figure 3.2 3D finite element model of bolted top and bottom seat angle connection web angle tested
by Azizinamini, shown (a) unloaded and (b) loaded.

(a) (b)

The connection model is discretized using C3D8I eight--node brick elements with

full integration and incompatible modes [1]. The performance of this continuum element

has been compared with other formulations by Bursi and Jaspart [24] and has shown to give

better results for bending--dominated problemswith relatively small plate thickness. Linear

continuum elements are chosendue to the convergence issueswhenusing quadratic elements

such as the C3D20 in conjunction with solutions involving contact constraints in ABAQUS

[1]. C3D6 six--node wedge elements are also used to model the core of the bolts. Wanzek

and Gebbeken [117] suggest using a minimum of three elements through the thickness of
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plates in bending to capture through--thickness deformation, therefore at least three elements

through the thickness in the beam and columns are used. This is particularly important in

capturing the clamping of the connection members due to bolt pretension. The connection

model includes five structural components and twelve bolts in the case of the 14S type test

configurations with a total of 17,762 continuum elements. Whereas, in the case of the 8S

models the five structural components and ten bolts are composed of 16,296 continuum ele-

ments.

The material uniaxial stress--strain response for the FE models is taken from coupon

tests performed byAzizinamini [17]. A trilinear stress--strain curve is used to define the steel

material response as shown in Fig. 3.3 with a modulus of elasticity of 30,000 ksi, 40.1 ksi

yield stress, and a Poisson’s ratio of 0.3. The bolts are modeled as elastic components in or-

der to ease convergence problems that are occasionally encountered due to severe localized

plastic strains occurring at the edge of the bolt heads. Little or no effect on the overall con-

nection response is observed when compared to results from themodels with elastic--plastic

bolt material.
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Figure 3.3 3D uniaxial stress--strain curve.

The nodes at the free end of the beam are constrained to a master node to which an

external displacement is applied while the nodes along the length of the column flange at the

web are fixed. This loading is consistent with what is transmitted to the end of the beam

through the pins as shown in Figure 3.1. The force--displacement response of the connection

is converted to the moment--rotation response using the simple relations: M= F ⋅ ℓ,

φ= arctanΔ∕ℓ); where M, is the moment, φ is the rotation of the connection, F is the force,

ℓ is the length of the beam, and Δ is the tip displacement of the beam.

Contact between all parts is explicitly modeled. Contact between the bolt head and

components are defined to achieve pretension and also between the bolt shank and bolt holes

to capture bolt bearing in the event slippage occurs. The bolts clamping mechanism enables

force translation by friction between the connection components to resist the overall applied

forces which has a important effect on the connection response. The contact surfaces are

defined and paired through the mesh generator program including areas anticipated to be in

contact due to slippage. The general contact formulation used in ABAQUS involves a “mas-
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ter--slave” type algorithm [1]. This formulation recognizes the surfaces that are in contact

and imposes constraints on the nodes of the slave surface such that they do not penetrate the

master surface and in proportion to normal forces inplane frictional forces are developed.

3.1.3 Bolt Pretension Modeling

Bolt pretension and the resulting friction are critical parameters to transfer forces in

bolted connections. Forces are transferred through friction due to clamping between the

members caused by the pretensioning of the bolts. No explicit information on how much

pretension was applied to the bolts during the experimental study as well as the condition

of the faying surfaces was reported. Azizinamini [17] reported tightening the bolts with an

air wrench using the turn--of--the--nut method therefore approximate common design values

are used to model bolt pretension: 30 kips for the 3/4 in and 40 kips for the 7/8 in diameter

A325 bolts specified in the AISC LRFDSpecification. A friction coefficient of 0.33 is used

assuming a Class A faying surface [115, 63, 5].

Some finite element software have pretensioning schemes readily available. In gen-

eral, these schemes achieve pretension by subjecting a reference cross--section surface for

continuum elements or a node in the case beam elements are used, to a tensile force or dis-

placementwhile keeping the nodesof theopposing surfaceof node(s) fixed [1]. These forces

or displacements applied on the pretension cross section are applied through an independent-

ly definedmaster node through boundary conditions. The pretension is maintained by fixing

the reference master node in subsequent analysis steps.

For software lacking the functionality to directly impose pretension a generalmodel-

ing approach can be applied where the bolt pretension ismodeled in two steps. The first step

employs bolts with shaft lengths shorter by a predetermined amount compared to the total

thickness of the connected plates. Both bolt heads initially overlappingwith the plates equal-

ly when both bolt heads are displaced enough to clear the overlap. In the second step, the
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contact between the displaced bolt heads and respective surfaces are activated and the im-

posed displacement is released, thus forming the desired clamping between the parts via the

bolt.

The overall stiffness “seen” by a bolt is affected by several factors, such as the de-

formation of the connected members, the bolt heads, interaction between the bolts and

boundary conditions among others. Therefore it is not sufficient to use the simple elastic

force--displacement relation for the bolt shaft to determine the initial amount of length to be

shortened thatwould induce the desired pretension value in the bolts in themethod described

above. A method to predict this amount is introduced can was presented by Citipitioglu et

al. [30]. In this method, separate models of a plate with a single headed bolt are created to

determine the bolt force--displacement relation for different plate thickness. The contact

forces between the bolt head and the plate are computed by displacing the bottom of the bolt

shaft gives the force--displacement relationship needed to determine the length at which the

shaft needs to displace to achieve the desired pretension.

This is a close approximation of the actual pretension force in the connection model

that simplifies the numerical process, which would otherwise require separate two step FE

analyses for each data point on the curve which is otherwise obtained by the single step ap-

proachdescribed above. Each curve obtainedby the separatemodel of thebolt pulled against

a semi--infinite plate is plotted for a certain total plate thickness of two plates connected by

a particular size bolt as shown in Figure 3.4. For each bolt size a new group of curves must

be created. The bolt geometry is the same used the actual connection model.

The calibration bolt pretension curves computed are doubly interpolated to extract

the correct pre--displacement (bolt shortening) for each bolt in the connection as a function

of the total plate thickness and the desired pretension force. The targeted pretension is veri-

fied in the actual full connection model. In the case the correct pretension is not attained,

a ’first order’ correction is imposed on the displacement value as a function of the force dif-
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ference (pretension error) that has been found. The process is schematically illustrated in

Figure 3.5.

Figure 3.4 Bolt pretension calibration curves for 3/4 in diameter bolts used in the FE model.
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Figure 3.5. Schematic representation of the proposed method for calibrating bolt pretension.
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3.2 Modeling Verification

The connection responses reported byAzizinamini are presented in comparisonwith

the FE model analyses and together in Figures 3.6 and 3.7 for the 14S and 8S specimens,

respectively. Azizinamini [17] reports reduced moments during the testing of specimen

14S2 shown in Figure 3.6 (b) while slippage in the bolts occur until the bolt begin to bear

on to the plate; along with an abnormality in the initial stiffness in test 8S2 shown in Figure

3.7 (b). The initial stiffness in general is predicted well by the proposed models. Slippage

is observed in the 14S test specimens due to the higher flange forces involved which causes

abrupt decreases in the stiffness. The results demonstrate the general performance of the

analytical models in predicting the response of a bolted connection where so many parts in-

teract to affect the overall connection response.
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Figure 3.6 Experimental and analytical moment--rotation response comparison of 14S connection
specimens tested by Azizinamini [17].
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Figure 3.7 Experimental and analytical moment--rotation response comparison of 8S connection spec-
imens tested by Azizinamini [17].
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The highly nonlinear behavior observed in these connections is related to several fac-

tors: friction, bolt pretension, material properties (strain hardening), connection geometry

and topographywhich are not easy to accurately quantify variations in an idealized analytical

model for a specific connection test.

3.3 Sensitivity Studies

Using the capability of the predicting bolted connection response using the finite ele-

ment modeling approach discussed above, it is possible to extend the experimental study to

investigate various parameters which effect connection response. A parametric study is pre-

sented here to evaluate the effect of bolt pretension, friction, and bolt alignment. The 14S2

and 8S1 tests are used because they contrast in terms of beam depth and beam flange angle.

The 14S2 connection has a deeper beamwith a thicker, thus stiffer beam flange angle which

provides more restraint in the connection compared to the 8S1 connection.

3.3.1 Effect of Friction on Connection Response

Themodels developed in the previous sections are used to study the effect of friction

on the overall response of bolted connections. Two connection configurations are compared

by varying the friction coefficient from 0.25 to 0.5 while keeping the bolt pretension value

constant in all cases. In the 14S2 connection analysis a friction coefficient value of 0.255

is used instead of 0.25 to capture the experimental response at the lower bound of the friction

range. The variation in the connection response due to the change in the friction coefficient

is shown as the shaded region in Figs. 3.8 and 3.9. Comparing the two figures, the variation

in the response is about 20 times higher in the 14S2 configuration than in the other case. This

shows that friction and slip has more effect on the response of connections with higher mo-

ments and stiffer connecting elements forces more abrupt slippage occur between the con-

nection and and beam components.
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3.3.2 Effect of Bolt Pretension on Connection Response

The pretension value of the bolts is found to have a similar effect on the response of

the bolted connections as was observed with friction. Figure 3.10 shows the result of a para-

metric study using the 14S2 connection while varying the pretension value of the bolts from

25 kips to 40 kips while keeping friction coefficient constant at 0.33 in all these cases. Re-

sults indicate that the effect of pretension is important and can vary the ultimate moment--

rotation by 25 percent specially in cases where slippage between the components is forced.
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Figure 3.10 Moment--rotation response of 14S2 connections with varying bolt pretension

3.3.3 Effect of Bolt Alignment on Connection Response

The effect of bolt alignment and the idealization of the modeling bolts perfectly cen-

tered to their respective holes in the connections is studied in this section. Bolt holes are typi-

cally fabricated 1/16 in larger than the nominal bolt diameter per code [5] to accommodate

construction tolerance and allow room for the bolts to be placed during connection assembly.

Bolts in the connection models are placed centered to the hole where in reality this is not the
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case. The force--displacement response of the connections with the ideal centered bolts is

compared with models where the bolts are placed in four different positions with the bolts

initially in bearing with the angle as shown in Figure 3.11. For this study two similar bolted

angle components with different gage lengths, 2 and 3 inches, are analyzed. The angles are

1/2 in thick and connected with 3/4 in. diameter bolts. On the pulled leg the angle is con-

nected with 2 bolts with a typical 3 in gage to a pull plate representing a beam flange.

The first comparison case has an initial placement where the bolts on the pull leg of

the angle is initially in bearingwith the bolt hole side in the pull direction, while in the second

case both are in bearing in the opposite side in the direction of loading. In the third case the

bolts are initially in bearing away from each other, and finally in the fourth case the bolts

are initially in bearing with the bolt hole side towards each other in the direction of loading.

For both connections, the initial placement of the bolts do not have a great impact

on the connection initial stiffness. This is consistent with the findings presented in following

section where during the initial loading of the connection the forces are transferred between

the components throughclamping and the effect of bolt bearing come into effect later onwith

higher loads.

The first connection shown in Figure 3.11 (a) is stiffer in response due to its lower

tension bolt gagewhich leads to abrupt slippage for the original “centered bolt” case and the

first bolt placement casewhere both bolts are place away from the hole edge they would bear

to after slippage occurs. Due to the initial bearing in the other cases this abrupt slipping is

not observed. In the second connection configuration shown in Figure 3.11 (b) all cases but

the fourth bolt placement case has about the same nonlinear responsewith no abrupt slippage

observed. This difference in the response in the fourth case merits further study, but in con-

nections with more bolts in the tension leg of the connection component it can be expected

that the impact of the connection to be less and even less likely to have such a placement of

bolts when it is a random event.
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The variationof thebolt alignment does not drastically change the overall connection

response, with the exception of the second connections fourth case, due the existence of the

clamping force which is not affected by the initial bolt alignment. More cases would need

to be checked for awider range of connection configurations to assess the effect of bolt place-

ment on both connection response and capacity.
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3.4 Mechanism Studies

3.4.1 Bolted Angle Force Transfer Mechanisms

The proposed refined 3D modeling approach makes it possible to critically interro-

gate the force transfer mechanisms of bolted connections. A Fortran code was developed

to extract data directly from the FE results in order to gain further insight of connection be-

havior. In this section as used in the previous section, two similar bolted angle components

with different gage lengths, 2 and 3 inches, are analyzed. The angles are 1/2 in thick and

connected with 3/4 in. diameter bolts. On the pulled leg the angle is connected with 2 bolts

with a typical 3 in gage to a pull plate representing a beam flange. Pull test simulations are

performedwith two geometries in order to examine the force transfermechanisms under dif-

ferent conditions with bolt bearing and slip. The angle with the lower tension bolt gagewill

have a greater stiffenerswhichmore prominently forces slippage between the anglemember

and the pull plate.

The applied force (F) to the connections through the pull plate and the force compo-

nents of the force transfer between the angle and the pull plate for the two connection config-

urations are plotted against the connection displacement in Figures 3.12 (a) and (b). The

shear force (Fs) is transferred by traction between the plate and the angle due to clamping

imposed by bolt pretension. Forces Fb1 and Fb2 result from bearing between the bolts and

the holes when slippage occurs.

In the first case (Fig. 3.12a), with the smaller tension bolt gage the angle is relatively

stiffer. This leads to slipping between the angle and pull plate to occur earlier in the loading

seen by the abrupt change in the stiffness on the force--displacement curve. The slipping

causes the bolts to bear on the pull plate and the forces are carried almost equally by both

the plate traction and bolt bearing. In the second case (Fig. 3.12b), with the larger tension

bolt gage, slipping occurs later in the loading around when axial displacement reaches 0.6
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inches. Prior to this point, the external force is transferred solely by plate traction (Fs) and

the slipping occurs graduallywhich causes the bolts to engage and takeover part of the resist-

ing force later on in the loading. As the force is increased and the bolts begin to bear on the

pull plate the first bolt close to the angle leg tip takes on an increasing amount of bearing load

compared to the other bolt.

Next, the force transfer mechanisms into the angle component is presented. The

magnitude and force definitions are depicted in Figures 3.13 (a) and (b) for both connection

cases. In addition to the plate traction (Fs) and bolt bearing (Fb1 and Fb2) onto the angle

there are also traction forces between the bolt heads and the angle (Fh1 and Fh2). For the

first connection in Figure 3.13 (a), the early slip is causes traction between the bolt heads

and the angle. The bolts go into bearing at around 0.7 inches of connection displacement.

After this point the traction (Fh2) begins to gradually decrease as the bearing loads level out.

As for the second case shown in Figure 3.13 (b) the force is resisted by the plate traction (Fs)

aloneup to0.7 inchesof displacement. After then thebolt head traction (Fh1and Fh2) begins

to pick up some of the load. Both bolts apparently do not bear on the angle no force is trans-

ferred by this means in this case. It is interesting to see how relatively small changes in the

connection geometry has an influence on the load transfer mechanism in the connection.

The axial forces in the bolts (Fb1 and Fb2) and the total clamping force (Fc) on the

pulled angle leg for the two cases are shown in Figure 3.14. In contrast to the previous fig-

ures, which show quite different force transfer mechanisms for the two connection configu-

rations, here we see the two connections to be quite similar. The axial force in the bolt closer

to the angle knee (Fb2) gradually increases while the force in the other bolt (Fb1) slightly

decreases. The increase in Fb2 in due to the deformation in the angle where the angle heel

is forced upwards to accommodate the angle displacement. The total clamping force (Fc)

between the pull plate and angle is fairly constant.
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The effect of prying on the tension bolts which is an important mechanism studied

in detail in Chapters 5 and 7, is shown in Figure 3.15. Prying increases the axial load on the

tension bolt (Fb) in addition to the external loads applied to the connection due to the bearing

of the outer end of the angle leg. Prying forces must be taken into consideration as the addi-

tional load on the bolt may cause the bolt to fail prematurely. For the two cases the bolt force

(Fb) and the contact force (Q) between the angle and reaction plate which is representative

of a column flange, are in equilibrium at the prescribed pretension. The contact force initial-

ly begins to drop due to separation between the two surfaces. After deformation occurs in

the angle leg the contact force settle to almost a constant value for both cases (a) and (b).

This contact force (Q) is the additional force on the bolt namely the prying force which

causes the deviation seen in the bolt force vs. applied force plot in Figs. 3.16 (a) and (b).

In the absence of prying forces the bolt force equals the pretension value. The bolt

force than increases 5 to 10% for practical cases depending on the ratio of the stiffness of

the bolt and angle plate [63] until complete separation occurs where ideally the bolt force

overcome the pretension and becomes equal to the applied force. The ideal separation point

is where the two dash lines intersection in Figs. 3.16 (a) and (b). However, due to the effect

of the prying force, the curve deviates from this idealized dashed curve. The difference be-

tween the curve and the idealized curve is defined as the prying force.
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Figure 3.12 Force (F) transfer mechanism through the pulling plate to the angle by means of the plate
traction (Fs) due to the pretensioned bolts clamping and bolt bearing (Fb) plotted against applied dis-
placement for the case angle with (a) 2 in and (b) 3 in tension bolt gage.
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Figure 3.13 Force (F) transfer mechanism through the angle from the pulling plate by means of the
plate traction (Fs) due to the pretensioned bolts, bolt bearing (Fb), and traction between bolt head and
angle (Fh) plotted against applied displacement for case angle with (a) 2 in and (b) 3 in tension bolt gage.
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Figure 3.14 Bolt forces (Fb) and total clamping force (Fc) on angle leg plotted against applied dis-
placement for case angle with (a) 2 in and (b) 3 in tension bolt gage.
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Figure 3.15 Contact force (Q), bolt force (Fb) and applied force (F) plotted against applied displace-
ment for case angle with (a) 2 in and (b) 3 in tension bolt gage.
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Figure 3.16 Bolt force versus the externally applied connection load demonstrating the effect of the
prying force for case angle with (a) 2 in and (b) 3 in tension bolt gage.
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3.4.2 Pull Test Approximation

The connection response predictions using detailed 3D finite element connection

models presented in Section 3.2 demonstrate the general performance of the analyticalmod-

els. Modeling the full connection geometry requires some considerable effort which may

not always be practical in a design office setting. A simpler approach in predicting connec-

tion response by focusing on the components which are key to the overall response maybe

more desirable. In this section predicting the response of top and bottom seat angle connec-

tionswith nowebanglesusing simple angle pull tests is examined. The basis of this approach

is that the response of the angle under tension is the least stiff member in this type of connec-

tion and its response would govern the overall connection response.

Two connections tested by Azizinamini [17] with the same configurations of test

cases 14S5 and 14S6, butwithout theweb angles are used in this section to assess the approx-

imation of the overall connection using thepull responseof the connection angle component.
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The FEmodel and its deformed shape under applied load are shownbelow inFig. 3.17where

a plate represents the column flange and half of the connection is modeled making use of

symmetry.

Figure 3.17 3D finite element model of bolted top and bottom seat angle connection with no web angle
tested by Azizinamini, shown (a) unloaded and (b) loaded.

Symmetry planeSymmetry plane

(a) (b)

Two angle component pull--test FE models are created using identical seat angle

models of the full connections mentions above, with thicknesses of 3/8 in and 1/2 in. They

are assembled as shown in Fig. 3.18. The force--displacement response of the pull tests are

converted to approximate the moment--rotation response of the connection using the rela-

tions: M= F ⋅ d; φ= arctanΔ∕d); whereM is themoment of the connection, φ is the rotation

of the connection, F is the beam flange force, d is the depth of the beam, and Δ is thedisplace-

ment of the pull plate in the angle component pull models representing the beam flange.

The converted moment--rotation responses of the pull tests are compared to the re-

sponse of the full top and bottom seat angle connections in Figs. 3.19 and 3.20. It is shown

that the pull testmodels are successful in predicting the initial stiffness of the overall connec-
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tion as it is expected that the initial stiffnessof the full connection is governedby the response

of the angle component under tension. The converted response of the pull angle model be-

gins to diverge from the full connection response as the loading increases.

Figure 3.18 3D finite elementmodel of bolted angle component pull test, shown (a) unloaded and
(b) loaded.

Symmetry planeSymmetry plane

(a) (b)

The displacement in the pull tests are monitored at both the heel of the angle (A --

Figs. 3.19 & 3.20) and the tip of the plate pulled (B -- Figs 3.19 & 3.20). The two curves

(A and B) shows slippage between the angle and the plate. Similar to the findings in the pre-

vious parametric friction study, when comparing the two connection configurations the slip-

ping is more pronounced when the connecting members are thicker (stiffer), in this case for

the same beam size. The converted pull tests show a softer response at higher connection

rotations when compared to the full connection model response. This difference is greater

in the case wheremore slipping occurs in the angle component pull model while no slippage

is observed in the full top and bottom seat angle connection model.
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Figure 3.19 Comparison of connection model response for test case 14S5 without web angle
and approximated response using angle component pull test model.
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Figure 3.20 Comparison of connection model response for test case 14S6 without web angle
and approximated response using angle component pull test model.
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In order to further investigate the difference between the response of the full connec-

tion model and the converted angle pull model response, the plastic equivalent strain fields

are compared for the effective top seat angle in tension as shown in Figure 3.21 at three dif-

ferent levels of loading for the 14S5 connection configuration without web angles shown in

Figure 3.19. The maximum plastic strain values are essentially the same both models until

slip occurs, at around 3.0 E --2 radians in the angle pull test model.

After slip occurs in the angle pull test model the strains drop as does the equivalent

moment response. This may be attributed to the fact that the deformation of the angle in the

pull test is limited to a horizontal motion and lacks rotation that exists in the actual connec-

tion. The deformation of the angle in the full connection model is more constrained due to

the beam flange rotation which leads to greater deformations and higher strain values. This

can be seen by comparing the deformed horizontal angle legs in Figure 3.21 (c) and (f).

As a result, it is shown that it is possible to predict the beam to column top and bottom

seat angle connection initial stiffness using an equivalent angle component pull test model.

In the absence of severe slippage the angle component pull test model can furthermore pre-

dict the overall response of the full connection with reasonable accuracy.
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Figure 3.21 Comparison of the Plastic Deformation in the Angles from the FE Models.
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3.4.3 Equivalence of Superimposing Connection Response

This section deals with examining the equivalence of superimposing the response

frommodelswith different connection sub--configurations to that obtained from the full con-

nection models. The response of a top and bottom seat angle connection with web angles

is compared to the results superimposing the response of its sub--configurations, namely a

web angle connection and top and bottom seat angle connection without a web angle.

Two connections with relatively soft and stiff responses are used, both connections

are modeled with a 21 in deep beam and a 0.25 in thick web angle connected with 4 bolts.

The first connection has top and bottom clip angles with a thickness of 0.25 in while the sec-

ond connection has 0.75 in thick clip angles.

The response for the three connection configurations, along with the superimposed

“equivalent” response from theweb angle and the top and bottom seat angle connections are

shown in Figures 3.22 and 3.23. It can be seen that the initial stiffness of the superimposed

responses are close to that of the full connection for both connection cases. However, in both

cases the superimposed response diverges from the full connection response at higher loads.

The instantaneous center of rotation for each connection ismonitored in order to un-

derstand the reason why the superimposed sub--configurations response diverges from the

full connection response. The connection center of rotations are measured by fitting a line

through the displaced nodes lying along the beam edge at the connection. The instantaneous

center of rotation determined by locating the point at which the fitted line intersects its origi-

nal horizontal position.

The instantaneous center of rotation is plotted against the connection rotation for the

two connections in Figures 3.24 and 3.25. The two figures display that the instantaneous

center of rotations shift throughout the loading of the connection. In both connections the

top and bottom angle seat angle connection rotates approximately about the bottom edge of
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the beam whereas the web only connection rotates somewhere below the centroid of the

beam. The trend for the instantaneous center to shift below the beam centroid is because the

tension stiffness in both the beam flange angle and the web angle is less than its compression

stiffness. In order to balance the forces caused by the loads on the connection the center of

rotation ends up shifting below the center.

For the connection with .25 in clip angle thickness, the center of rotations quickly

settle to a constant in all configurations, as shown in Figure 3.24. The instantaneous center

of the full connection becomes close to that of the top and bottom seat angle connection as

the thin web angle does little to restrain the connection rotation.

As for the connection with the .75 in thick angles, the instantaneous center of the full

top and bottom seat angle connection lies somewhere in between those of its sub--configura-

tions as the thicker web angle provides greater constraint to the rotation of the connection.

The center of rotations do not settle to a constant value due to the slip between themembers.

The center of rotation crawls up while components are slipping in the full connection.
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Figure 3.22 Comparison of the connection response to its equivalent added response for connection
with 0.25 in. thick clip angles. (Inset shows zoomed view of initial stiffness).
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Figure 3.23 Comparison of the connection response to its equivalent added response for connection
with 0.75 in. thick clip angles. (Inset shows zoomed view of initial stiffness).
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Figure 3.24 Comparison of the center of rotation plotted along the beam depth for the connection and
its sub--configurations with 0.25 in. thick clip angles.
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Figure 3.25 Comparison of the center of rotation plotted along the beam depth for the connection
and its sub--configurations with 0.75 in. thick clip angles.
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Finally, to further examine the behavior of the two connections and their sub--config-

urations their deformed geometry with the Mises stress contours are shown in Figures 3.26

and 3.27 at connection rotations of approximately 0.01, 0.02 and 0.03 radians. The stress

magnitudes for the full connections are greater than observed in their respective sub--config-

urations due to the greater stiffness and restraint. Caution must be exercised when assem-

bling the response of individual components using different models to capture the sum re-

sponse of the intended full connection.
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Figure 3.26 Mises stress contours at rotations approximately 0.01, 0.02, and 0.03 radians for the
(a) top and bottom seat angle connection with web angles and its sub--configurations; (b) top and
bottom seat angle connection; and (c) the web angle connection with 0.25 in. thick clip angles.
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Figure 3.27 Mises stress contours at rotations approximately 0.01, 0.02, and 0.03 radians for the (a)
top and bottom seat angle connection with web angles and its sub--configurations; (b) top and bottom
seat angle connection; and (c) the web angle connection with 0.75 in. thick clip angles.
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3.5 Summary

This chapter begins by presenting a refined three dimensional finite element model-

ing approach for predicting the response of bolted steel connections. A two step approach

tomodel bolt pretension is presented as part of the refinedmodeling. Toassess theprediction

capabilities of the refinedmodeling approach several full size top and bottom seat angle con-

nections with web angles tested by Azizinamini [17] are modeled and analyzed. The varia-

tion in matching the tested connection response is presented and concluded that the connec-

tion response can be captured fairly well in most cases. Select models are used to perform

parametric studies on the effect of friction, bolt pretension and bolt alignment modeling on

the analytical connection response. Using bolted angle component models, force transfer

mechanisms through the individual components are presented in detail. Finally, generaliz-

ing the use of individual angle component pull test models in predicting the response of full

connections and the equivalence of superimposing component and sub--configurations of

connection to generate full connection response is studied. While the refined modeling ap-

proach is quite successful in predicting the response a fully modeled bolted connection; the

studies presented in this chapter call for cautionwhile attempting to approximate connection

response by assemblage of its smaller components and sub--configurations. Using the re-

fined three dimensional finite element modeling approach is an extremely valuable tool in

understanding to underlying mechanisms to be used in the design or assessment whether

modeling the full bolted connection or its key components.
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CHAPTER 4

STIFFNESS MODELS-- NONLINEAR RESPONSE OF BOLTED CLIP ANGLE

CONNECTIONS

There aremany empirical equations that have been proposed todescribe thebehavior

of steel connections. Most, if not all, have been calibrated using experimental data. In this

section refined models for bolted steel angles are generated to create a large data set which

is used to parametrically define their force--displacement response. The data set is be chosen

to be representative of the range commonly used and valid per design codeand its parameters

are set to comply with design limitations.

In the first part of this chapter a dataset of clip angle configurations are presented

based on common design parameters. The generation of these models is discussed. The

force--displacement response of all the connection analytical models in the dataset are used

to empirically generalize two parametric functions. The limitations of using functions to

empirically predict connection response is demonstrated and a neural--network approach is

presented as an improved empirical approach to generate the nonlinear response of bolted

connections.

4.1 Connection Topography

The geometrical and topological parameters used to create the data set are explained

in this section. Table 1--7 in the AISC LRFDSpecification [5] lists all the geometrical prop-

erties of angles available for use in structural steel connection design.

The aim is to create a rational data set of bolted angle geometry and topography that

covers awide range of parameters used in design practice. Bolted angles are commonly used
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as connection components to connect the top and bottom flange and web of a beam to the

web or flange of a column. A common bolted angle connection component configuration,

as shown in Figure 4.1 is used in this study which two tension bolts usually connecting the

angle to a column; and four bolts usually connecting the angle to a beam .

Figure 4.1 Bolted Angle Connection Topography and Parameters.

w
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L2

s1

g1

g2 g3

s2

t

The angle sizes and bolt gage govern the size of bolts that can be used in a connection

base onwhether it can be accommodated in thementioned configuration. Based on the angle

profile and bolt size a topography is determined per AISC LRFD Specifications.

4.2 High--Strength Bolts

Bolted connections used to connect columns and beams are commonly specified as

slip--critical. The bolts are pretensioned to prevent the connecting components from slip-

ping relative to each other by the friction created between them due to clamping. This en-
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ables the connection to transfer the forces without the bolts coming to bear on to the bolt

holes. Bolt bearing significant reduces the capacity of the connection specially under cyclic

loading due to the localized deformation and damage.

A325 andA490 high strength steel bolts are used in order to achieve the required pre-

tension. Although geometrically identical A490 bolts have higher strength and stiffness

qualities than A325 bolts. The available nominal bolt diameters start at 1/2 inches and go

up 1--1/2 inches in 1/8 inch intervals. The size of bolts in this study are limited to 1 inch

diameter and less. Larger bolts are not practical to fit the available angle sizes for the connec-

tion configuration used in this study.

4.2.1 Bolt Hole Size

Nominal bolt sizes are determined by the type of hole specified. The holes in this

study are limited to standard holes which is typical for this type of connection. The hole size

is determined by adding 1/16 inches to the nominal bolt diameter in order to accommodate

adjustments for fit while erecting the connection.

4.2.2 Bolt Spacing and Edge Distance

By tradition and experience the spacing between the centers of bolts in the line of

force is recommended to be a minimum of 2--2/3 times the bolt diameter spacing (Salmon

and Johnson [91]). While this is a minimum to ensure maximum bearing stress is achieved,

the AISC LRFD Specification recommends the spacing to be 3 times the bolt diameter. The

minimum and preferred center to center bolt spacing for various bolt sizes used in this study

is listed in Table 4.1. The spacing between bolts in the traverse direction of force is usually

a matter of workmanship and fit; and has no notable effect on strength of the connection.
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Table 4.1 Center to Center Bolt Spacing

Bolt Diameter, in. minimum (in.) preferred (in.)

1/2 0.500 1.333 1.500

5/8 0.625 1.667 1.875

3/4 0.750 2.000 2.250

7/8 0.875 2.333 2.650

1 1.00 2.667 3.000

TheAISCLRFDSpecification also requires aminimum distance between the center

of the bolt hole and the edge of the connected part, in the line of force to prevent rupture.

These requirement varies depending on the condition of the edge of the connected part. For

a bolted angle the edge in the line of force would be the uncut rolled edge. Table 4.2 lists

theminimumallowable edge distance for bolts sizes used in this study perAISCLRFDSpec-

ification.

Table 4.2 Center to Edge Bolt Minimum Edge Distance, in

Bolt Diameter Sheared Edges Rolled Edges

1/2 0.500 0.875 0.750

5/8 0.625 1.125 0.875

3/4 0.750 1.250 1.000

7/8 0.875 1.500 * 1.125

1 1.00 1.750 * 1.250

* Permitted to be 1.250 at the ends of beam connection angles and shear end plates.

4.2.3 Entering and Tightening Clearance

Unlike bolt spacing and edge spacing in the force line direction which are controlled

by strength considerations, the gage distances g1 and g2 alongwith bolt spacing such as sp1,

shown in Figure 4.1 are usually controlled by constructability issues such as being able to

fit a socket wrench to tighten the bolt to its prescribed pretension. Based on the size of the

bolts, the socket size governs gage g1. The orientation of the bolts effect how the socketwill

need to enter and tighten the nut of the bolt. In this study the bolts in the connection are as-
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sumed to be oriented such that the bolt head of the tension bolts which usually connect the

angle to the column are in contact with the angle component while the nuts of the shear bolts

which are usually connecting the angle to the beam flange are in contact with the angle.

Equation 4.1 and 4.2 govern the bolt gage and spacing. The parameters are based

on the values in Table 4.3 which are described in Figure 4.2. The other parameters are the

angle thickness, ta; thewidth across the flats of the bolt head,F; and k--zonewidth of theweb

of the connected beam, k1. While the gage distance g1 can be decreased by staggering the

bolts, this is ignored and it is assumed that the bolts may be aligned to each other.

g1≧ H2+ C2+ ta Eqn 4.1

g2≧ H1+ C1+ ta Eqn 4.2

s2≧ F+ 2× k1 Eqn 4.3
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Figure 4.2 Entering and Tightening Clearance Parameters [5].

Table 4.3 Entering and Tightening Clearance for Aligned Bolts, in.

Bolt Diameter Socket
Diameter

H1 H2 C1 C2 C3

5/8 0.625 1.750 0.391 1.250 1.000 0.688 0.688

3/4 0.750 2.250 0.469 1.375 1.250 0.750 0.750

7/8 0.875 2.500 0.547 1.500 1.375 0.875 0.875

1 1.000 2.625 0.609 1.625 1.438 0.938 1.000

4.3 Construction of Parametric Data Set Variables

The parameters that describe the topography of the bolts on the angle are a function

of the size of the bolt and the size of the angle chosen for the connection. Bolt sizes from

1/2 inch to 1 inch are used in this study. The full range of each parameter per angle and bolt

size is determined and included in the data set. All common angles sizes reasonable for a
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connection are used in this study. Table 4.4 lists the geometric and topographic parameters

of angles in the dataset which are analyzed to creating a large dataset of connection re-

sponses. Although a total of 405 bolted angle pull test analyses were performed, no signifi-

cant difference in force--displacement response was observed between the 8 in wide angles

with equal or staggered bolt gages (s1 and s2) so only the cases with equal bolt gages are

included in the dataset used to fit the model response. This results in a dataset of 270 analy-

ses.

Thegage and spacing of the bolts are determinedusing the largest bolt applied to each

shape. The the gages g2, and g3 are both set to 3 inches for the L8 angles and 2.5 and 2.25

inches respectively for L6 angles. These values are within the design specifications men-

tioned above. The beambolt spacing s2was set to 3.5 inches usingEquation 4.3 considering

the k1 value of average sized beams. The distance between the face of the column and the

end of the beam referred to as the setback is set to 0.5 inches in all the connection which is

common in practice.

The refined three dimensional finite element modeling for the bolted angle connec-

tions follow the principals outlined in the previous chapter. The connection geometry is dis-

cretized using C3D8I eight--node brick elements with full integration and incompatible

modes [1]. Each connection model is generated using a script which loops through all cases

of geometry and creates the finite element mesh using the library of structural parts created

in Truegrid where the mesh discretization is adjusted based on the changes in topology.

Using this mesh data created in Truegrid a script creates an ABAQUS [1] input file

which includes all the definitions for material, contact, boundary and loading conditions.

A typical discretized connection model is shown in Figure 4.3. The models consists of the

angle component, the bolts, a reaction plate, and a pull plate. Half of the angle assembly is

modeledwith the1--2 plane forming the symmetryplanewith a normal parallel to the --2 axis.

The symmetry plane of the vertical reaction plate is fixed, forming the reaction boundary
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condition of the connection whichwould be the column flange toweb junction in the context

of a beam--column connection. Symmetry boundary conditions are imposed to the nodes of

the angle and horizontal reaction plate on the symmetry planes. The nodes in these planes

are constrained from moving in the y--direction.

The horizontal pull plate in the context of a beam--column connection represents the

beam flange. The nodes at the +1 face of this plate are constrained to a master node. The

connection is loading by displacing the master node along the +1 axis.

Pretensioning the bolts is achieved using an the routine within ABAQUS in which

the nodes of a designated surface are constrained to a master node, which is displaced to-

wards the adjacent surface which is internally constrained at the mid length of the bolt shaft,

until the desire loading is achieved. Minimum bolt pretension values per the AISC LRFD

Specification for different bolt sizes are shown in Table 4.5. In the analyses the bolts are

pretensioned up to the value listed in this table plus one kip the ensure the pretension in the

model exceeds the prescribed minimum. The idealized stress--strain relationships used to

model the material behavior for the A36 structural steel angle and the A490 high--strength

steel bolts are shown in Figure 4.4. The force response of the connections were obtained by

imposing a displacement to the edge of the pull plate connected to the angle.
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Table 4.4 Connection Design Set Parameters

Angle Thickness Bolt

Diameter

Tension

gage (g1)

Bolt

gage
(g2)

Bolt

gage
(g3)

Width

(w)

Bolt column
spacing
(s1)

Bolt beam
spacing
(s2)

Number of
Runs

1/2 3/4 2.50 6 3.5 3.5
x8

5/8
7/8

7/8
1

4.50
6.75

3 3
8

5.5
5.5

5.5
3.5

81

L8
x

3/4 2.635 6 3.5 3.5L

1 7/8
1

4.500
6.750

3 3
8

5.5
5.5

5.5
3.5

27

x6 1/2 3/4 2.500 6 3.5 3.5

L8
x /

3/4
1

7/8
1

3.625
4.750

3 3
8

5.5
5.5

5.5
3.5

81

x4 1/2 3/4 2.50 6 3.5 3.5

L8
x4 /

3/4
1

7/8
1

2.75 3 3
8

5.5
5.5

5.5
3.5

54

5/16 1/2 2.2500 6 3.5 3.5

x6

1/2
3/4

3/4 3.5625
4.8750

2.5 2.25
8

5.5
5.5

5.5
3.5

54

L6
x

5/16 7/8 2.2500 6 3.5 3.5L /
3/8
1/2

3.5625
4.8750

2.5 2.25
8

5.5
5.5

5.5
3.5

27

5/16 1/2 2.2500 6 3.5 3.5

x4

1/2
3/4

3/4 2.5625
2.8750
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Table 4.5 Minimum Bolt Pretension, kips

Bolt Diameter, in. A325 A490

1/2 0.500 12 15

5/8 0.625 19 24

3/4 0.750 28 35

7/8 0.875 39 49

1 1.00 51 64
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Figure 4.3 Typical discretized half symmetry bolted angle connection model in initial and loaded
condition.
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4.4 Curve Fitting Based Connection Response Prediction

Several studies have used various parametric formulas to fit themoment--rotation re-

sponse of various types of connections. While using empirical fitted formulae the range of

parameters usedmust be those for which the results are valid. Such fitted equations are usu-

ally only reliable in the range of parameters they were fitted with. The availability of experi-

mental data for specific connections are usually limited because of the difficulty and cost

involved and this inherently reduces the usefulness of fitted functions based on test data.

Using connection simulations validated by experimental data can be used to expand the

range of parameters used in developing empirical relations to predict connection response.

4.4.1 Modeling Approach using the Richard--Abbott Function

The bolted angle connection response dataset created using the refined 3D finite ele-

ment simulations give a considerably wider range of data to work with to fit a parametric

function which predicts connection response. Following a similar methodology followed

by Bahaari and Sherbourne [19], the Richard--Abbott function [85] shown in Equation 4.4

is used to characterize the force--displacement response of the bolted angle connections.

F(K1, Kp, Fo, n, d)= K1
d

1+  K1
d
Fo
n(1∕n)

+ Kpd
Eqn 4.4

F is the force on the connection,K1 the initial stiffnessminus the plastic stiffness (K1

= Ki - Kp) ,Kp the plastic stiffness,Fo the normalization force parameter,n the shape or sharp-

ness parameter of the curve, and d is the displacement of the connection measured at the tip

of the pulling plate or beam flange of the connection. The advantages of theRichard--Abbott

function is that there are only four parameter to fit the and they are tangible to physical as-

pects of the nonlinear curve shown in Figure 4.5.



76

Figure 4.5 Description of the Richard--Abbott Equation parameters.

Displacement

F
o
rc
e

Kp

n

Fo

Ki

For each analysis the normalization force parameter,Fo is determined for the nonlin-

ear force--displacement response and each curve is normalized per its specificFo value. The

normalized Richard--Abbott (RA) function takes the form of Equation 4.5. The normalized

force--displacement response curve for each individual connection analysis is fitted to the

RA function using the nonlinear least squares method utilized in Matlab, a high--perfor-

mance language environment for technical computing [70].

F(K1n, Kpn, n, d)= K1n
d

1+  K1nd  n
(1∕n)+ Kpnd

F= F
Fo

K1n=
K1
Fo
=
Ki− Kp

Fo
Kpn=

Kp

Fo

where,
Eqn 4.5

The fitting process involves determining the coefficients of a model that maps the

input data to output data which match the actual expected response; in this case the angle
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response determined by analysis. The general concept of a least squares approach is used

where the coefficients of the model which minimizes the summed square of residuals are

sought. The residual ri is the difference between the observed values, y i and the fitted values

ŷ i. The summed squares of the residuals, S can be then expressed as :

S=m
i=1

r2i =
m

i=1
(yi− y^ i)

2 Eqn 4.6

where m is the number of observed data points used in to fit the model.

In this case the “model” is the normalized Richard--Abbott equation, and the coeffi-

cients to be determined are K1n , Kpn , and n. The process of determining the coefficients

which minimizes the summed square of residuals is iterative. The first iteration is started

with guessed coefficients values. The actual initial and plastic stiffness values, Ki and Kp

respectively, determined from the response curves of the actual analysis are used as the initial

guesses for the two coefficients and for the parameter, n a value between 0.5 and 1.0 is used.

In each iteration the coefficients are adjusted, the summed squares of residuals is evaluated

and checked against a convergence criterion. This process continues until the criterion is

achieved.

The “Trust Region” algorithm is used to determine the magnitude and direction of

the adjustments made to the coefficients in each iteration. This algorithm is a widely used

minimization tool where the function f to be minimized takes vector arguments and returns

scalars. In this case the function f is the summed squares of the residuals, S. The goal is to

minimize f in the n--space vector of the Richard--Abbott coefficients. The method approxi-

mates f with a simpler function q which reasonably reflects the behavior of function f in a

neighborhoodN around the current iteration point x. This neighborhood is the trust region.

A trial step s is computed by approximately minimizing over N. The point is updated in the

iteration by x+s if f(x+s) < f(x), otherwise the neighborhood is shrunk and the iteration is

repeated.
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The error for each individually fitted case in thedataset is calculated. Themeanaver-

age of the square root of the summed squares of the residual is used as the error criteria,

shown as follows:

Error=

⎪⎡⎣
n
i=1

(yi− y^ i)2⎪
⎤
⎦

n

Eqn 4.7

The average error of all 270 analyses cases fitted individually to the Richard Abbott

equation is 0.61 which means in general the function fits the data quite well. The error per

analysis is plotted in Figure 4.6. The plot is divided per angle size of the connection cases

used in this study. Theworst poorest fits for each angle occur consistently at the ends of each

angle size dataset group. The poorest fit for each angle size is identified in the figure by la-

bels A, B, C, D, and E. The parameters of these poor fits are presented in Table 4.6.

Figure 4.6 Comparison of the mean average of the square root of the summed squares of the
residual between the simulated bolted angle connections response and the individually fitted
Richard--Abbot Functions.
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Table 4.6 Connection Parameters of Poorly Fitted Curves

Figure 4.6

Label

Angle Thickness Bolt Diameter Tension gage (g1) Width Error

A L6x4 0.75 0.75 2.25 6 1.66

B L6x6 0.75 0.75 2.25 8 2.08

C L8x4 1.00 1.00 2.50 6 3.48

D L8x6 1.00 1.00 2.50 6 3.69

E L8x8 1.00 1.00 2.625 8 3.58

The trend of the parameters of the most poorly fitted bolted angle response listed in

Table 4.6 reveals that all of these angles are those with the lowest tension gage (g1), greatest

thickness in each angle size, and greatest bolt size used for that specific angle thickness. The

deformation modes for these bulky angles are quite different in which slipping occurs due

to the high stiffness of the angle.

Although the error in the function predictions of the angle connection response

compared to the analysis models are not too large, the inherent limitation of using functions

to fit the response of angles are evident. Simple functions do not have the flexibility to be

representative for the response all the connection cases. The best andworst bolted angle con-

nection response prediction of the fitted Richard--Abbott function for both the L6x4 and

L8x8 angles are compared to the analytical response to present the variation in the quality

of fit in Figure 4.7.
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Figure 4.7 Best and worst case of fitted Richard--Abbot equation prediction of the
force--displacement response of L6x4 and L8x8 size angles.
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4.4.2 Fitted Parametric Richard--Abbott Function for General Connection Response

Prediction

Each analysis response is individually normalized and then the Richard--Abbott

equation is fitted, so for each case there is a set of coefficients, namely K1n , Kpn , n, andFo,

as was shown in Equation 4.5. To create a fitted parametric bolted angle response function

to generalize the response prediction to the full dataset, these four coefficients must be re-

lated to their respective geometric and topographical parameters shown above in Figure 4.1;

these relations are formulated as follows:

Fo= ao
6

i=1
pai
i

K1n= bo
6

i=1
pbi
i

Kpn= co
6

i=1
pci
i

n= do
6

i=1
pdi
i

Eqn 4.8

Multiplicative models of this form are often used to represent the combined effects

of variables. By expanding the above equations and taking the logarithms of both sides, the

relation between the Richard--Abbott coefficients and geometric parameters become a linear

relationship.

log Fo= log ao+ a1 log p1+ a2 log p2++ a6 log p6

logK1n= log bo+ b1 log p1+ b2 log p2++ b6 log p6

logKpn= log co+ c1 log p1+ c2 log p2++ c6 log p6

log n= log do+ d1 log p1+ d2 log p2++ d6 log p6

Eqn 4.9

The six geometric parameters pi in the above Equations 4.8 and 4.9 uniquely define

each angle in the dataset. These parameters are the beam side angle leg length, column side

angle leg length, the angle thickness, bolt diameter, angle width, and the tension bolt gage.

Using multiple linear regression the regression coefficients ai, bi, ci, di in Equation 4.9 are

determined.
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The regression coefficients for the parametrized Richard--Abbott function in Equa-

tion 4.8 are listed in Table 4.7. The geometric parameters related to the listed regression co-

efficients are shown in the first row of the table. These geometric parameters are also shown

graphically in Figure 4.1. The parametric Richard--Abbott function coefficients are simply

plugged into Equation 4.5. The equation generates the nonlinear curve by incrementing the

displacement variable, d. The equations were fitted to capture connection responses for dis-

placements up to 2.5 inches.

Table 4.7 Coefficient Values for Parametric Connection in Equation 4.8

G t i
p1 p2 p3 p4 p5 p6

Geometric
Parameter see Figure

4.1 L1 L2 t db w g1

F
a0 a1 a2 a3 a4 a5 a6

Fo 204.47 0.10529 0.1111 1.6259 0.54773 0.49579 ---1.5578

K1
b0 b1 b2 b3 b4 b5 b6

K1n 319.08 0.5785 ---0.27527 ---0.75808 2.118 ---0.90616 ---0.12849

K
c0 c1 c2 c3 c4 c5 c6

Kpn 0.03282 0.34959 ---0.06021 ---0.53918 0.64535 ---0.16309 0.59603

n
d0 d1 d2 d3 d4 d5 d6

n
0.39038 ---0.1656 0.065924 0.25108 ---0.63746 0.28084 0.062665

Using the fittedparametric equationwith these coefficients togetherwhichmodel the

response of all the bolted angle connections in the dataset, each connection force--displace-

ment response is generated and compared to the responsegenerated by the analyticalmodels.

The mean error of the fitted parametric equation predictions is 5.76; this can be interpreted

as the average difference between the force response predicted by the parametric fitted curve

and that generated by the analytical model in kip units. When the error for all the individual

connection response is plotted, there are distinctive peaks for each angle size in the first plot

seen Figure 4.8. By inspection all the connection cases with high error low g1to t ratios.

The fitted function is found to be effective when limited to connections with g1to t ratios
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greater than 3.5. The error for all cases and those filtered cases are compared in Figure 4.8,

it can be seen that by limiting the use of the parametric fitted equation the predictions with

high errors are reduced and the average error is reduced from 5.76 to 3.81.

Cases that have g1to t ratios less than 3.5 are found to have slippage which in turn

changes the nature of the curve and invalidates the fitting assumptions of Equation 4.8. The

assumption is that the log of the equation coefficient and the log of the geometrical parameter

have a linear relationship. To verify this limitation of the parametric fitted equations for

cases with g1to t ratios less than 3.5, the data for all the L8x6 angles are used to plot the rela-

tion between log(K1n) and log(g1) in Figure 4.9. The curves are plotted with respect to the

thickness, t in the third axis. The regression coefficients in Table 4.7 are basically fitted

slopes to these curves per each parameter -- in this the slope of the log--log curves shown in

the figure is the fitted regression coefficient, b6 . It can be seen that the linear relationship

is lost for the said g1to t ratios less than 3.5. The variations of the nonlinear response limits

the prediction of fitted equation to be generalized for a wide range of connections.
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Figure 4.8 Comparison of the mean average of the square root of the summed squares of
the residual between the simulated bolted angle connections response and the fitted paramet-
ric Richard--Abbot Function and for (a) the entire dataset and (b) filtered cases.
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4.5 Neural Networks Based Connection Response Prediction

4.5.1 Neural Network Modeling

An alternative approach to generalize the behavior of the bolted connections is the

use of a neural network. The methodology of a neural network is inspired by actual biologi-

cal nervous systems that consists of a number of neurons connected to each other. The neu-

ron, also referred to as a node, is the building block of the network which is a simple mathe-

matical function which takes a scalar input and converts it to a desired output. By linking

these neuron in layers the cumulative behavior of a network of neurons can be tailored to

take inputs and process them to lead to a desired behavior. The study and use of neural net-

works are relatively newwithmany aspects and applications of themethod still under devel-

opment [70]. The basic mechanics of how neural networks work are explained in this sec-

tion. Although there aremany complex configurations of neural networks possible for even

more complex problems, it will be shown that simple neural network architecture can create

very effective predictions of bolted connection response.

A single neuron, shown in Figure 4.10, individually takes on one or more input, p

which are multiplied by a scalar weight,w. All the weighted inputs are summed and a scalar

bias, b is added to forms the argument, n for the transfer function, f. The transfer function

, also known as an activation function, is usually a step function or a sigmoid which gives

the final output, a for the individual neuron.
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Figure 4.10 Schematic representation of themathematical functioningof a neuron.

 f

Input Neuron

p

b

w n
a

a = f(wp+b)

The weight adjusts the effect of an input to a particular node while the bias adjusts

the cumulative input into the transfer function of a particular node. The act of adjusting the

weights and bias so the output of a neuron or a network matches the targeted response is re-

ferred as training. Usually the objective of the training is to minimize themean square error

(MSE) between the output and the target data. Once the neural network is trained for a given

set of data it is expected to give reasonable output for cases (input) it has not encountered

during the training process -- so the network can be used to predict the behavior of systems

with limited available data.

While a single node alone is not really effective in representing complex relation-

ships, a multiple--layer network is quite powerful. A commonly used architecture in which

many nodes are assembled is known as amultilayered feedforward network, where the out-

puts of each intermediate layer of nodes are the inputs to the following layer of nodes as seen

in the schematic shown in Figure 4.11.
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Figure 4.11 Schematic representation ofmultilayered feedforward neural network.
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The number of layers, the number of nodes in each layer, and the type of transfer

function used for each layer is by design. The required amount of input and output data is

a constraint of the problem to be solved, but the number of layers and nodes are independent.

Once the architecture is determined each input variable is individually connected to the

nodes on the first layer. The output of the first layer is fed into the second layer and so forth.

Once the architecture along with the numerical values of the weights and biases are

known, the application of a neural network mathematically is straight forward. The chal-

lenge is determining the suitable architecture of the neural network for a given problem and

than train thenetwork inwhich thenumerical valuesof theweights andbiases aredetermined

which minimizes the mean square error between the output of the network and the target

data.

There aremany training algorithms developed in literaturewhich isbeyond the scope

of this study, though all these training algorithms use the gradient of the performance func-

tion (the mean square error) iteratively to adjust the weights and biases in order to minimize
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the performance function. In each iteration the weights and biases are adjusted in the direc-

tion of the negative gradient of the performance function. A technique named backpropaga-

tion is used where the computations are performed backwards through the network using the

derivatives of the network error to determine this gradient. Various optimization methods

are implemented to speed up the training process.

The architecture and method of training affects the success of a network to “fit” the

data. Some trial and error with the architecture is necessary to determine which leads to the

best fit. While having a larger neural network means more computation time for training,

more nodes and layers does not particularly mean a better fit. The balance of the number

of layers and nodes of the network are important as these affect the overall fitting and predic-

tion performance.

The problem of developing a generalized network which can predict a wide range

and number of parameters is analogous to fitting polynomial functions. Having too many

nodes may lead to overfitting which is like fitting data with a polynomial that has a degree

too high for the problem where the high degree polynomial passes through the data points

oscillating between positive and negative slopes. Whereas not using enough nodes leads to

the opposite case of underfitting -- using a lower degree polynomial to fit data which requires

a higher degree polynomial.

As noted previously, the sigmoid transfer function is commonly used in multilayer

networks. The function takes input, n from an infinite range and compresses it into a finite

output range for a of [--1,1]. The expression for thehyperbolic tangent sigmoid functionused

in this study and its representative plot is shown in Figure 4.12.
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Figure 4.12 Hyperbolic tangent sigmoid transfer function.
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In order to have the transfer functions work efficiently all data used in training the

network are condensed to the range of [--1,1]. This means that the weights and biases are

tuned to handle normalized input data. Theminimum and maximum data values of each pa-

rameter are required to make use of the neural network. The simple relationship shown in

Equation 4.10 is used to preprocess the input parameter, p by condensing it between the

minimum andmaximum value scaled to a range between --1 and 1 while Equation 4.11 post

process the output data by mapping the output value, p to its actual numerical value.

pn= 2
p− pmin
pmax− pmin

− 1 Eqn 4.10

pun= 0.5(p+ 1)pmax− pmin + pmin Eqn 4.11

The input parameters used to train the neural network using the bolted angle connec-

tion response dataset generated from finite element simulations are the same used in the pre-

vious section to fit the parametric Richard--Abbott function. These input parameters are as

follows: L1, the beam side leg length of the angle; L2, the column side leg length of the

angle; t, the thickness of the angle; db, the bolt diameter;w, the angle width; g1, the tension
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bolt gage; and d, the displacement of the connected pull plate bolted to the angle which are

mapped to the force response by the neural network.

4.5.2 Trained Neural Network for Connection Response

The neural network architecture capable to generalize the bolted angle connection

behavior of the connections without overfitting is a 3 layer network with the first two layers

having 7 nodes, each with a sigmoid transfer function and the third layer having single node

with a linear transfer function. The last single nodal layer gives the corresponding force to

the specific displacement entered in the input vector for a given connection. The neural net-

work works the same as a function which maps the given displacement to the force response

point by point to construct the overall nonlinear response.

The minimum and maximum value vectors of the input parameters shown in Equa-

tion 4.12 are necessary to map the input vector, pn using Equation 4.10. Figure 4.1 shows

the geometrical correspondence of each input variable. Variable d is the displacement of the

bolted angle which is set to a range of 0 to 2.5 inches in this study. Similarly, the minimum

and maximum values in Equation 4.13 are necessary to unnormalize the force output for a

given displacement using the relationship for pun in Equation 4.11.

Theweights between the input layer and first layer are given by the 7x7 IW1,1matrix

shown in Equation 4.14. These weight values relate the input nodes to the first layer nodes

column by column. The first column of the IW1,1matrix relates the first input source node

to each of the seven nodes in the first layer. The 7x7 LW2,1matrix given in Equation 4.15

similarly gives the weights between the nodes in the first and second hidden layers. Finally,

the 1x7 LW3,2matrix gives the weights between the seven nodes in the hidden second layer

and the single node output layer of the neural network.

Using the equations shown in the bottomof Figure 4.11 for each layer the weightma-

trix is multiplied by the input vector and summed with a bias. Equation 4.17 gives the bias
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values for all three layers, one for each node. At every level the output of this operation is

passed through a transfer function becoming the input of the next layer. As previously noted,

the architecture of this neural network uses the sigmoid function shown in Figure 4.12 for

the hidden layers and a simple linear transfer function for the output layer.
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fmin = { 0 } fmax = { 221.66 } Eqn 4.13

IW1,1=⎪⎪⎪

⎡

⎣
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⎡

⎣

3.4489E+ 00

− 6.1752E− 01

5.7098E+ 01

3.9269E− 01

− 5.5981E+ 00

− 1.3225E+ 01

− 1.6078E+ 01

− 8.7356E− 02

7.6718E− 02

− 7.3301E− 02

7.6054E− 02

− 5.8615E− 01

3.5202E− 01

3.7971E− 01

3.3919E+ 01

2.7598E+ 00

− 6.4352E+ 01

1.9058E+ 00

− 2.7616E+ 00

1.4254E+ 01

1.6711E+ 01

4.9325E+ 00

− 4.6614E+ 00

7.3562E+ 01

− 2.8954E+ 00

− 4.9857E+ 00

− 2.3250E+ 01

− 2.7406E+ 01

9.6414E+ 00

− 1.5284E+ 01

3.7002E+ 01

− 1.5368E+ 01

− 1.5872E+ 01

− 2.2385E+ 01

− 2.6175E+ 01

4.5368E+ 00

1.2800E+ 00

2.3694E+ 01

1.5236E+ 00

2.4126E+ 00

− 3.8846E+ 00

− 4.5362E+ 00

− 9.1602E+ 00

− 6.0508E+ 00

8.6821E+ 00

− 6.5538E+ 00

1.7379E− 01

− 2.3306E+ 00

− 2.5224E+ 00

⎪⎪⎪

⎤

⎦
Eqn 4.15

LW3,2=  1.5332E+ 00 − 5.2877E+ 01 3.8710E− 01 4.7227E+ 01 1.7550E+ 00 2.0776E+ 01 − 1.5451E+ 01  Eqn 4.16

b1=

⎪
⎪⎨
⎧

⎩

− 3.0699E+ 00

5.8391E− 01

− 3.5791E+ 00

− 2.8396E+ 00
1.8368E+ 00

2.2911E+ 00

− 1.1178E+ 01

⎪
⎪⎬
⎫

⎭
b2=

⎪
⎪⎨
⎧

⎩

2.0754E+ 01

4.4315E+ 00

1.6454E+ 01

5.6858E+ 00

− 1.2452E− 02

7.5637E− 01

3.1786E− 01

⎪
⎪⎬
⎫

⎭
b3= {− 4.5405E+ 00 } Eqn 4.17

The mean average of the square root of the summed squares of the residual between

the simulated response and the predicted response from the trained neural network for all of

the bolted angle connections in thedataset is 0.57. This is roughly one tenth of themeanerror

of the predictions obtained using the fitted Richard--Abbott function described in the pre-
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vious section. A comparison of the mean square errors for the predictions from the neural

network and the fitted parametric Richard--Abbott function is given in Figure 4.13 for all of

the bolted angle connection cases in the dataset. Unlike for the fitted function the neural net-

work prediction accuracy is homogeneous for all of the connections in the dataset which re-

flects no bias to any certain connection geometry.
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Figure 4.13 Comparison of the mean average of the square root of the summed squares of the
residual between the simulated bolted angle connections response and the (a) the fitted paramet-
ric Richard--Abbot function and (b) the trained neural network predictions.
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4.6 Model Verification and Prediction

4.6.1 Verification of Model Predictions Using Analysis Data

The response of connection configurations not used in calibrations are predicted by

both the fitted Richard--Abbott function and neural network model and compared to assess

their true prediction performance. The verification cases used in this study is given in Table
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4.8. The variables used in the verification cases are in bold in comparison with the variables

used in training the models.

All extreme andmedian combinations of the essential geometrical variables, namely

the thickness, bolt size, and tension bolt gage (g1) are utilized in this verification. In total

18 connection configurations are simulated andcompared to the function and neural network

predictions and presented in Figure 4.14. Both modeling approaches are successful in pre-

dicting the initial stiffness of the connections. While the neural network predictions for all

18 cases are fairly accurate; the parametric fitted function in most cases under predicts the

connection strength in the nonlinear response of the connections.
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Table 4.8 Connection Verification Set Parameters

Angle Thickness Bolt

Diameter

Tension

gage (g1)

Bolt

gage
(g2)

Bolt

gage
(g3)

Width Bolt column
spacing

Bolt beam
spacing

Number of
Runs

x8
1/2
9/16
5/8

3/4
7/8*

2.50
3.00
4 50 3 3 6 3 5 3 5 4

L8
x 5/8

3/4
7/8

7/8*
1

4.50
4.00
6.75

3 3 6 3.5 3.5 4

8x
6

1/2
5/8
3/4

3/4*
7/8

2.50
3.00
3 625 3 3 8 5 5 3 5 4

L8
x 3/4

7/8
1

7/8
1

3.625
4.00
4.75

3 3 8 5.5 3.5 4

8x
4

1/2
5/8
3/4

3/4
7/8

2.50
2 60 3 3 6 3 5 3 5 2

L8
x 3/4

7/8
1

7/8
1*

2.60
2.70

3 3 6 3.5 3.5 2

L6
x6

5/16
3/8
1/2
5/8
3/4

1/2
5/8
3/4

2.50
3.00
3.5625
4.00
4.875

2.5 2.25 8 5.5 3.5 4

L6
x4

5/16
3/8
1/2
5/8
3/4

1/2
5/8
3/4

2.25
2.50
2.5625
2.75
2.8750

2.5 2.25 6 3.5 3.5 4

* bolt diameter used in calibration set all others not used.
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Figure 4.14 The behavior of bolted steel angle connections for various geometry generated by
FE simulation (Data) predicted by the fittedRichard--Abbot (R--A) equation and the trainedneu-
ral network (NN) for cases not used in the fitting and training as shown in Table 4.8.
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Figure 4.14 (continued) The behavior of bolted steel angle connections for various geometry
generated by FE simulation (Data) predicted by the fitted Richard--Abbot (R--A) equation and the
trained neural network (NN) for cases not used in the fitting and training as shown in Table 4.8.
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Figure 4.14 (continued) The behavior of bolted steel angle connections for various geometry
generated by FE simulation (Data) predicted by the fitted Richard--Abbot (R--A) equation and the
trained neural network (NN) for cases not used in the fitting and training as shown in Table 4.8.
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4.6.2 Model Prediction of Experimental Data

In this section both the parametric fitted Richard--Abbott function and trained neural

network are used to predict the response of tested bolted angle connection members to truly

assess their prediction capability and practical usefulness beyond the simulations they are

based on.

As part of the extensive experimental work done by Swanson [103] on T--stub con-

nections which involved testing individual steel connection components under cyclic load-

ing, thick angle components were also tested as possible alternatives to using T--stubs. The

geometry and topography of the tested angles are within the scope of the fitted equation and

trained neural network and offers an ideal test bed for their performance in predicting bolted

angle response. The angles were designed to be connected within a beam--column assembly

with a pair of tension bolts on the column side leg and four bolts on the beam side leg as

shown in Figure 4.15.
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Figure 4.15 Bolted Angle Connection Topography and Parameters tested by Swanson.
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All of the angles tested were of A572 grade 50 steel and had a thickness of one inch.

The beam leg was 8 incheswhile the column leg had a varying length of 4 and 6 inches. Bolt

sizes of 7/8 and 1 inch were used and based on the diameter bolt spacing on the beam side

legwere varied slightly. The geometrical parameters of each test specimen are listed inTable

4.9. The majority of the tested specimens have A490 grade bolts, but to compare the effects

of bolt grade specimens with the same geometry of specimens CA10 and CA12 were tested

with A325 grade bolts and identified as CA14 and CA16, respectively.

The strength of the grade 50 angles were determined to be 55 ksi by testing as a part

of the experimental program. The analyticalmodels used to fit and train the prediction func-

tion and neural network were modeled with a material strength of 41 ksi typical for grade

36 steel.
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Aside from the difference in material strength the largest variation in geometry be-

tween test specimens and those in the simulated dataset is the connection setback. The set-

back is the gap between the end of the beam and the flange of the column. Ahalf inch setback

is used in the simulated dataset models which is typical in connections whereas in the speci-

mens tested by Swanson the setbackwas greater to account test setup for the larger sizemem-

bers. The setback in the tests varied from1--1/2 in to 1--7/8 in depending on the bolt diameter.

Another slight difference exists between the bolt gages g2 and g3 on the beam side angle leg

for tested connections with 7/8 in diameter bolts and the simulated dataset connections. For

the test connections with 1 in diameter bolts these gage values are the same.

Table 4.9 Experiment Specimens used for Model Predictions [103]

Specimen Angle Bolt Diameter Bolt Grade Setback(in) Tension
gage (g1)

Gage (g2) Gage (g3)

CA01 L8x4x1 7/8 A490 1.875 2.5 3.1875 2.625

CA02 L8x6x1 7/8 A490 1.875 2.5 3.1875 2.625

CA04 L8x6x1 7/8 A490 1.875 4.0 3.1875 2.625

CA09 L8x4x1 1 A490 1.5 2.5 3.0 3.0

CA10 L8x6x1 1 A490 1.5 2.5 3.0 3.0

CA12 L8x6x1 1 A490 1.5 4.0 3.0 3.0

CA14 L8x6x1 1 A325 1.5 2.5 3.0 3.0

CA16 L8x6x1 1 A325 1.5 4.0 3.0 3.0

The specimens test by Swansonwere subjected to cyclic axial loads following a pro-

tocol consisting several constant cycles of increasing displacement amplitudes. The target

pull displacements of the angle components in tension where determined based on expected

connection rotationsof thebeam flangewhich the anglewouldbe connecting. The simulated

connection models in the dataset on the other hand is monotonically loaded which as shown

by tests generate the envelope of the cyclic response, so can be used to compare with the cy-

clic test results. Figure 4.16 compare the predictedmonotonic response fromusing the fitted

Richard--Abbot (RA) equation and trained neural network (NN) to the cyclic response of the

tested steel angle specimens.
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The neural network successfully predicted the envelope of the cyclic response of the

tested bolted angle connection, including bolt slippage seen as the plateau in the response

curves. Although the fitted RA equation does not predict bolt slippage, it too gives a fairly

good envelope prediction.

Given the fact the fitted parametric equation and trained neural network were cali-

brated with analytical models with different material grade and in some cases different bolt

grade, than those in the tested cases yet predict response envelopes fairly accurately in all

test cases indicates that the nonlinear angle response not sensitive to variation in material

grades. This insensitivity will potentially give some leeway in using such calibrated predic-

tive models to approximate the response of bolted connection components which perhaps

not exactly match the intended material and geometry.

The use of the parametric Richard--Abbott function is straight forward, a detailed

step by step exampledemonstrating the application of theNeural Networkmodel to generate

a bolted angle connection response is demonstrated in Appendix A.



102

--0.2 --0.1 0 0.1 0.2 0.3 0.4 0.5
--150

--100

--50

0

50

100

150

200

Displacement (in.)

Fo
rc
e
(k
ip
.)

--0.2 --0.1 0 0.1 0.2 0.3 0.4 0.5
--150

--100

--50

0

50

100

150

200

Displacement (in.)

Fo
rc
e
(k
ip
.)

--0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
--100

--80

--60

--40

--20

0

20

40

60

80

100

120

Displacement (in.)

Fo
rc
e
(k
ip
.)

--0.1 0 0.1 0.2 0.3 0.4 0.5
--150

--100

--50

0

50

100

150

200

Displacement (in.)

Fo
rc
e
(k
ip
.)

Figure 4.16 The fitted Richard--Abbott (RA) equation and trained Neural Network (NN)
monotonic response compared to the cyclic response angle component specimens tested
by Swanson (103).
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Figure 4.16 (continued) The fitted Richard--Abbott (RA) equation and trained Neural
Network (NN) monotonic response compared to the cyclic response angle component
specimens tested by Swanson (103).
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4.7 Summary

In this chapter a large dataset of 405 nonlinear bolted angle connection force--dis-

placement response is generated using parametric refined three dimensional finite element

models. The parameters of the bolted angles is representative of the range commonly seen

in practice and complies with design limitations per code. The response dataset is used to

fit a parametric Richard--Abbott function as well as train a neural network to demonstrate

their use to practically predict the response of bolted angle connections. The two approaches

can be used to consolidate a wide array of test and analytical data into a practical tool to pre-

dict connection response. Comparing predictions of the function and neural network of the

response of cases not included in the dataset demonstrate that both approaches are good at

predicting of the connection initial stiffness. The trained neural network is particularly suc-

cessful in predicting the full nonlinear connection response and even capable in predicting

the impact of bolt slippage to the overall connection response with the fittedRichard--Abbott

function is limited in the range of connections where it can predict the connection response

accurately. Finally the two prediction approaches are applied to tested bolted which slightly

vary in parameters and material grade than the connections simulated in the dataset angles

and cyclically loaded. Despite this fact, thepredictions envelope the cyclic test response fair-

ly well. This indicates that the nonlinear connection response is not sensitive to variations

in material grade and connection configuration. This is promising for expanding the use of

such methods for a wider range of connections were a neural network approach is clearly

superior that that of a fitted equation.
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CHAPTER 5

STRENGTH MODELS -- IDENTIFYING CONNECTION FAILURE

The previous chapter presented alternative ways to model the nonlinear response of

bolted angle connections. This knowledge alone does not fully describe the connection re-

sponse without the capacity and mode at which the connection fails. To assess connection

failure and consequently the connection capacity requires the identification of the possible

failuremodes and assessment at each load level to determine if the demand exceeds the con-

nection capacity.

Knowledge of structural component nonlinear response, failure strength, failure

mode and consequently the ductility is fundamental to apply performance based design.

Post Northridge design specifications for moment steel connections force designers to con-

sider not only strength, but also ductility. Furthermore, interest in bolted connectionspeaked

due to the inherent consistency in performance of boltswhich also lack thematerial andqual-

ity control difficulties associated with welding.

In this chapter failure modes for bolted angle connections will be identified and the

methods to calculate them will be presented. Finally, a rational procedure to determine fail-

ure using analytical connection models will be calibrated and validated with tested connec-

tions.

5.1 Limit States Hierarchy

Limit states define the change or elimination of the force transfer path through the

connection such as bolt slippage or fracture. In general, limit states do not always imply fail-
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ure or an undesirable behavior. A limit state can be characterized as brittle or ductile based

on the manner to which the limit is achieved.

Brittle limit states are sudden events with little or no prior deformations to warn of

its occurrence. Fracturing of a component is a brittle limit state which leads to the elimina-

tion of the load path and in the design of connections it is considered to be an ultimate limit

state which is to be avoided as a primary mechanism for failure.

Ductile limits states are relatively gradual events accompanied with deformations

which enable the redistributionof loadingpathswarning the onset of the limit. Not all ductile

limit states are failures in the real sense, butmaybe a limit for serviceability andperformance

goals. It is desirable that a ductile limit states precede brittle limits states leading to complete

failure of the connection.

Table 5.1 lists the limit states for bolted angle connections loaded in tension, listing

both the manner in which the limit is achieve (brittle or ductile) and the type of the limit

whether it is a design limit or an ultimate limit which leads to full loss of force carrying ca-

pacity.

Table 5.1 Bolted Angle Component Limit States

Limit State Brittle/ Ductile Design/Ultimate

Slippage of bolts Ductile Design

Angle Leg Mechanism in Bending Ductile Design

Yielding of Angle Leg in Tension Ductile Design

Block Shear Ductile Ultimate

Angle Leg Fracture Brittle Ultimate

Shear Bolt Fracture Brittle Ultimate

Tension Bolt Fracture Brittle Ultimate

Models used to calculate limit states will reviewed in the following sections. First,

mechanics based strength models described in the AISC LRFD Specification [6] and other
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literature are presented. Thesemodels reflect current design practice. Following thatmicro-

mechanics basedmodels are presented, one of which is used to predict the failure of the clips

angles from the output of the refined three dimensional finite element analyses. Thesemod-

els are calibrated from T--stub and clip angle pull tests performed by Swanson [103].

5.2 Mechanics Based Strength Modeling

5.2.1 Bolt Strength

Structural bolts can be grouped as common and high strength [62]. Common bolts

are designated byASTMLRFDSpecification A307 [12]. This type of bolt is generally used

for direct force transfer through the bolt with no pretension with loads that are relatively low

and staticwithout vibration or load reversal. These types of bolts are not used in the structur-

al connections within the scope of this study.

High Strength bolts on the other hand are generally pretensioned and at service loads

are meant to transfer the forces between different components through clamping. This

makes the connection better suited to resist cyclic loads with minimum impact on the bolt

force until the forces overcome the clamping and slipping occurs. There are two grades of

high strength bolts designated by ASTM LRFD Specifications A325 [13] and A490 [14].

The application of these two grade bolts are meant for connections assembled per the re-

quirements of the Research Council on Structural Connections (RCSC) Specification [82].

A325 bolts range from 1/2 inch to 1--1/2 inch diameters. The minimum specified

strength for bolt diameters 1 inch and less is 120 ksi, above 1 inch is 105 ksi. The difference

in specified strength with respect to diameter was due to metallurgical restrictions which do

not exist anymore although the distinction in the specification remains [62]. There are two

types available for this grade bolt. Type 1 is made of medium carbon, carbon boron, or me-

dium carbon allow steel, while Type 3 is made of corrosion resistant weathering steel which
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is used in structures made of steel with the same characteristics. Type 2 is not defined in the

specification anymore.

A490 bolts also range from 1/2 inch to 1--1/2 inch diameters. This grade bolt is heat

treated and has a greater minimum specified strength of 150 ksi. Like the A325 bolts, there

are two types available. Type 1 ismade of alloy steel, while Type 3 is atmospheric corrosion

resistant intended to be used in structures made of material with the same corrosion resistant

characteristics. Type 2 A490 bolts are no longer manufactured [62]. Figure 5.1 shows the

comparison of stress--strain response of material samples taken from the two bolt grades.

Note thatwhileA490boltmaterial achieves greater strength per specification it is lessductile

compared to the A325 bolt material. This is true when comparing the total force response

of the two grade bolts in tension as well.

Figure 5.1 Typical Stress vs. Strain of material coupons taken from A325 and A490 grade bolts and
rivets [62].

High strength bolts are designed to failure in the bolt shaft rather than in the threads

of the bolt or nut. Nuts conforming to ASTM A563 are designed so that failure occurs in

the bolt shaft and threads on both the bolt and nuts do not strip. Washers may or may not

be required per the RCSC Specification and when used they must conform to ASTM F436

[82].
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The minimum required pretension force is based on 70 percent of the bolt tensile

strength [82]. There are several pretensioning methods to achieve the required clamping

force in theAISCLRFDSpecification. The turn--of--the--nutmethod is simple yet relatively

unreliable where the bolt is initially snug tightened then the nut is further rotated to a prede-

termined angle to achieve the required pretension. The use of a calibrated torque wrench

which applies sufficient torque determined by calibration to achieve the desired pretension

load in the bolt is another method; the wrench may be either manual, electric or pneumatic.

Tension control or twist--off bolts are tightened with a special wrench which torques the bolt

through an extension at the end of the shaft until it shears off. The torque that shears off the

extension is calibrated by the manufacturer to pretension the bolt to the required level. A

more direct method is the use of special direct tension washers which have dimples that flat-

ten and squirt paint to indicate that required pretension load is reached.

As seen in Table 5.1 bolt failures are brittle ultimate limit states whichmean full loss

of force transfer when this limit is reached. This makes the strength of the bolts a critical

parameter in the design of connections. Different modes of bolt failures are presented in the

following sections.

5.2.1.1 Tensile Strength

Abolt subjected to tensile forces is expected to fail at a reduced cross--section, within

the range of the threaded area and the nominal shank area. Bolt tensile capacity is calculated

by multiplying the bolt material ultimate strength with the bolt cross--section area. There

are several equations to calculate an effective bolt cross--section area (Ae) which account for

bolt thread size and pitch to estimate bolt strength. Rather than calculating an effective bolt

cross--section the AISC LRFD Specification uses the nominal bolt shank cross--section area

with an effective nominal tensile strength which is 75%of the ultimate tensile strength. This

percentage of area is about the same as the calculated effective cross--sectional bolt area for

typical high strength bolts [82].
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Using the AISC LRFD approach, bolt tensile capacity is calculated as

Rn= FtAb Eqn 5.1

where Rn is the bolt nominal tension strength.

Ft = effective nominal tensile strength of the bolt material, Ft ~ 0.75Fu

Ab = nominal bolt shank area

The effective nominal tensile strength is 90 ksi and 113 ksi for A325 and A490 bolts,

respectively. For design capacity the nominal bolt tensile strength is reduced by the resist-

ance factor, φ=0.75.

5.2.1.2 Shear Strength

The same approach to calculate the bolt tensile strength is taken for the bolt shear

strength. The nominal bolt material shear strength is multiplied by the bolt cross--sectional

area in the shear plane. Based on single high strength bolts tested in shear the nominal shear

strength was found to be 0.62 times the nominal tensile strength [63].

For joints with multiple bolts in the line of force the shear force distribution is not

uniform due to the non--uniform deformation of the connection material between then bolts.

The longer the connection, the more variation in shear among the bolts in a line of force.

In the AISC LRFD Specification, to account for this in a simple manner the shear strength

is reduced by a factor of 0.8. If the threads are included in the shear plane the shear strength

is further reduced, again by a factor of 0.8 [82].

Using the AISC LRFD approach, bolt shear capacity is calculated as

Rn= FvAb Eqn 5.2

where Rn is the bolt nominal shear strength.

Fv = effective nominal shear strength of the bolt material.

Ab = nominal bolt shank area
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For bolts with threads excluded from the shear plane the nominal shear strength is

60 ksi and 75 ksi for A325 and A490 bolts, respectively. For bolts with threads included in

the shear plane the nominal shear strength is 48 ksi and 60 ksi for A325 and A490 bolts, re-

spectively. For design capacity the nominal bolt shear strength is reduced by the resistance

factor, φ=0.75.

5.2.1.3 Combined Loading

Bolts in connections like bolted clip angles experience both tensile and shear loading

simultaneously. Tests on single high strength bolts A325 andA354 grade BD,which is near-

ly identical to A490 bolts, subjected to tensile and shear loading showed that an elliptical

interaction equation [62] best represented the bolt failure envelope which is given in the

RCSC Specification as

 Tu
(φRn)t
2+ Vu

(φRn)v
2≤ 1 Eqn 5.3

where

Tu = the required strength in tension

Vu = the required strength in shear

(φRn)t = the design strength in tension

(φRn)v = the design strength in shear

φ=0.75 if Tu and Vu are factored loads; otherwise φ=1.0

Tests revealed that the length of the both was another factor of the interaction be-

tween the two modes of loading. The shear strength slightly increases as the length of the

bolt increases as shear area increases due to bending in the longer bolt. This effect is ignored

in the interaction equation which is a conservative assumption.

5.2.2 Angle Strength
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Clip angle connectors themselves may fail in a ductile or brittle manner depending

on the connection geometry and topography. Ductile failures in the angles are associated

with large areas of thematerial yielding allowing for relative largedeformations before com-

plete loss of force transfer. Whereas, brittle failures are associated with sudden fracture of

the angle material with little or no deformations announcing complete loss of capacity.

The ultimate strength of a connection is related to the fracturing of either the bolts

or clip angle; yielding in the anglematerial leads to the redistribution of the force pathwhich

is naturally captured by nonlinear finite element analysis and leads to eventual fracture in

the material. Various angle failure limit states are presented in the following sections.

5.2.2.1 Section Strength

The tensile strength of the angle leg, which in the scope of an beam--column connec-

tionwould be connected to the beam flange, is determined by thematerial property limit state

and an associated effective cross section area.

TheAISCLRFDSpecification defines two limit states to determine the lower bound

tensile capacity of the angle leg. The first is the yield capacity of the angle leg calculated

by assuming the whole gross leg section reaches yielding using the following equation.

Rn= FyAg Eqn 5.4

where Rn is the angle tensile yielding strength.

Fy = yield strength of angle material

Ag = gross cross section of angle leg (w * t)

w = angle width

t = angle thickness

The second limit state is the rupture capacity of the angle calculated by assuming the

net effective area of the angle, which excludes the area of bolt holes from the gross cross--
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section area of the angle leg, all reach the ultimate material strength simultaneously with a

uniform stress distribution and ruptures using the following equation.

Rn= FuAe Eqn 5.5

where Rn is the angle tensile rupture strength.

Fu = ultimate strength of angle material

Ae = effective cross--section of angle with two lines of bolts, (w− 2 * dbh) * t

w = angle width

t = angle thickness

dbh = bolt hole diameter

Connector elements which are large compared to the bolted area will not have a uni-

form stress distribution, the stress will be concentrated around the individual bolts. This

causes the rupture capacity to be lower than that calculated using Equation 5.5, which is

based on the assumption of an uniform stress distribution across the loaded net section.

Swanson [103] demonstrates the stress concentration around bolt holes using strain gage

measurements on T--stub stems subjected to tensile forces as shown in Figure 5.2.

Figure 5.2 Stress distribution in T--stub stem subjected to tensile forces [103].
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Based on tests with gusset plate connections, Whitmore [116] determined that the

maximum tensile and compressive forces can be approximated more accurately using a

cross--section area with an effective width normal to the axis of connection loading. The ef-

fective width is determined by assuming that the force fans out 30 degrees from the start of

the joint at each side to the end of the joint alone the line line of force. The resulting width

at the end of the joint is the width of theWhitmore section, lw . This width is obviously limit-

ed by the physical width of the connection. Figure 5.3 illustrates the determination of the

Whitmore section width.

Figure 5.3 Determining the width of the Whitmore section, lw.

lw

30 deg

Applying theWhitmore section width to determine to theoretical net section fracture

capacity of the T--stubs he tested, Swanson observed that for two series of specimens with

the same topology and geometry except their stem thickness (series TA and TD with stem

thicknesses 9/16 in and 3/8 in, respectively), the prediction of the specimens with thinner

stems had a greater deviation from the experimental results.

Swanson found that for the specimen with a stem thickness of 3/8 inch, an angle of

22.5 degrees to determine the Whitmore section produced better predictions for net section

fracture. Based on this result Swanson proposed a modified Whitmore model where the
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angle defining the Whitmore section is a function of the connecting plate thickness which

is 30 degrees for plates 1/2 inch thick and greater, and 15 degrees for plates 1/4 inch thick

and less. The effective angle varies linearly between 15 and 30 degrees for plates with thick-

ness between 1/4 and 1/2 inches. The thinnest stem thickness the specimens Swanson based

this modified model had was 3/8 inch, so there was no comparison for thinner specimens.

5.2.2.2 Block Shear Strength

Another strength limit to be considered is the failure of the connection as a “block”,

tearing the material inbetween the force transfer elements, the bolts or welds, from the con-

nection as awhole. Block shear is considered an ultimate limit state involving tensile fractur-

ing of the connection material accompanied by either shear fracturing or shear yielding as

shown in Figure 5.4.

Figure 5.4 Block shear failure mechanism for bolted connections.

The AISC LRFD Specification defines the block shear strength as the sum of the

fracture tensile capacity of the net section ofmaterial at the endof the connection lineperpen-

dicular to the force line and the shear fracture strength of the net shear section on both sides

of the connection. In the case in which the shear yield capacity of the gross shear section

governs, the strength is limited to the sum of the net section tensile strength and the gross

shear section yielding as shown in Equation 5.6.
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Rn= 0.6FuAnv+ UbsFuAnt ≦ 0.6FyAgv+ UbsFuAnt Eqn 5.6

where Rn is the angle tensile rupture block shear strength.

Fu = ultimate strength of angle material

Fy = yield strength of angle material

Anv = net shear section area

Ant = net tensile section area

Agv = gross shear section area

Ubs = distribution factor (=1 for clip angle connections)

Block shear failure may occur in many different connections like clip angle connec-

tions in tension as well as simple web angle connections in coped beams. It is recognized

that the tensile stress leading to the tensile fracture in the equation given above may not be

uniformly distributed, such as in a coped beam web with two rows of bolts where the first

boltswould be takingmore loads than the second bolt line. The distribution factor, Ubs, takes

the variation in the stress distribution into account. In the scope of clip angles connections

under tensile forces this factor is equal to unity.

5.2.3 Prying

Tension bolts connecting an clip angle or T--stubmay experience forces greater than

the externally applied loads due to the deformations of the connected leg which acts like a

lever using the tip of the leg as a fulcrum. The reaction at the tip of the leg adds additional

force to the bolt as shown in Figure 5.6. This phenomenon is known as prying.

There are two modes of failure in relation to prying. One is the failure of bolts in

tension due to the combination of external and prying forces on the bolt. Figure 5.5 shows

the influence of prying on a pretensioned bolt under external axial loads. A bolt externally
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loaded with stiff enough connecting elements to exclude prying forces will experience a

slight increase of tensile force no greater than 5 to 10%until overcoming the pretension load

after which the bolt force will increase in proportion with the externally applied force. The

slight increase of force in the bolt before overcoming pretension is due to the deformations

under compression in the connecting plates related to relative out of plane stiffness. When

prying forces exist, the bolt forces quickly exceed the externally applied force which greatly

reduces the effective capacity of the bolt.

Figure 5.5 Influence of prying on a pretensioned bolt under external axial loads.
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The second mode of failure related to prying is the formation of plastic hinges at the

face of the stem and at the bolt line of the connected flange of angle leg. The order of these

two failures are independent of each other and depend on the topology and geometry of the

connecting member.

The development of the equations to calculate the prying force in the AISC LRFD

Specification is due to Kulak et al. [63], Thornton [108] with enhancements from Astaneh

[11]. The basis model of the prying equations, shown in Figure 5.6 assumes the flange of

a T--stub as a beam fixed at the stem and simply supported at the bolt line and flange tip.
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Figure 5.6 Beam model for flange prying.
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Bending occurring in the flange during the loading of the T--stub cause the centroid

of the contact stress between the bolt head and flange to shift towards the stem. Based on

this, the bolt reaction line is assumed to be shifted away from the bolt centerline a half bolt

diameter towards the stem. The updated dimensions shown in Figure 5.6 are used to develop

equilibrium equations, related to geometrical variables as follows.

a′ = a+ db
2
 Eqn 5.7

b′ = b− db
2
 Eqn 5.8

where db is the bolt diameter.

To develop mechanism failure in the flange it is necessary to form a plastic hinges.

Themaximummoment at the face of the stem,M1 in Figure 5.6, can definedwith the follow-

ing equation.

Mp= pt2f4 Fy Eqn 5.9

where Mp is the plastic moment capacity of the net section of the flange.
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p = T--stub width tributary to bolt

tf = flange thickness

Fy = yield strength of T--stub material

Kulak et al [63] defines two parameters, δ and α which relate the two moments M1

and M2 shown in Figure 5.6. The parameter δ defined in Equation 5.10, scales the moment

at the bolt line to account for the existence of holes compared to the gross section at the stem

face. The parameter is the ratio of the net section through the bolt line and the gross section

at the stem face to account for the difference in section stiffness.

δ= 1−
dh
p Eqn 5.10

where

dh = bolt hole diameter

p = T--stub width tributary to bolt

The parameter α relates the moment M2 as a fraction of M1. This parameter reflects

the level of pryingwhich is related to the topology and stiffness of the connection leg. Physi-

cally, α has a value between 0 and 1. When α= 0, the connection leg is stiff enough to sepa-

rate from its connected plate (i.e. column flange) with the bolts experiencing tensionwithout

additional prying, bending in the flange is single curvature. When α= 1, double curvature

bending occurs in the connection flange where prying ismaximized and plastic hinges form

at both locations of M1 and M2. Finally, when 0≤ α≤ 1 a combination of flange hinging

and bolt prying occurs.

Based on the discussion above the moment in the connection line defined at the bolt

line, M2 may be expressed in term of the moment defined at the face of the stem, M1 as:

M2= αδM1 Eqn 5.11
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Free body diagrams of the leg to develop the equations defining the connection leg

capacity is given in Figure 5.7. The relation between the prying force, Q, and the applied

external force, T can be derived considering equilibrium in the connection flange.

Figure 5.7 Connection leg free body diagrams to define equilibrium equations.
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Vertical force equilibrium for the T--stub flange shown in Figure 5.7(b) leads to the

following equation.

T+ Q− B= 0 Eqn 5.12

Calculating the moment equilibrium on the portion of the connection flange shown

in the Figure 5.7(c) about the bolt line with Equation 5.11 we obtain the following relation.

M1(1+ αδ)− Tb′ = 0 Eqn 5.13

Usingmoment equilibrium on the portion of the connection flange shown in the Fig-

ure 5.7(d), about the the bolt line with Equation 5.11 with we obtain the following relation.

Qa′ − αδM1= 0 Eqn 5.14
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Combining Equations 5.13 and 5.14 we can express the prying force, Q in terms of

the externally applied force, T.

Q= T αδ
1+ αδ
b′
a′
 Eqn 5.15

A relation to define the parameter α can be derived by rearrangingEquation 5.13 and

use Equation 5.9 as follows.

α= 1
δ
4Tb′

pt2f Fy
− 1 Eqn 5.16

The ultimate capacity of the connection leg, loadedby external load, T can bedefined

as a function of the flange thickness, tf based on given topology and material property, Fy.

When plotted altogether, capacity equations developed based on the different possible fail-

uremodes as presented in the discussion on the α parameter above, define a design envelope.

Assuming α= 1 which implies the plastic hinges forming a mechanism in the connection

leg, the first relation defining part of the capacity envelope can be derived by rearranging

Equation 5.13 and substituting Equation 5.9 for M1 as follows.

T=
(1+ δ)
4b′ pFyt2f Eqn 5.17

To define the capacity envelope for a flange failure where connection flange hinging

occurs in combinationwith bolt pryingwhere 0≤ α≤ 1, Astaneh [11] developed the follow-

ing equation which eliminates the α parameter by using the moment equilibrium for the

flange shown in Figure 5.7(b) about the bolt line and substituting Equation 5.9 forM1as fol-

lows.

T= Ba′
a′ + b′ +

pFy
4(a′ + b′) t

2
f Eqn 5.18

By eliminating the α parameter the calculation becomes straightforward without

having to solve for it iteratively. For greater flange thickness, tf, where the leg is stiff enough
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to transfer the load without prying the bolt capacity becomes equal to the connection capac-

ity.

T= B Eqn 5.19

When considering fatigue for connections undergoing several cycles of load reversal

is it desirable to exclude prying. By setting α= 0 in Equation 5.13 and substituting Equation

5.9 for M1, an expression reflecting a reduced connection leg capacity with greater fatigue

resistance is obtained.

T=
pFy
4b′ t

2
f

Eqn 5.20

Using Equations 5.17, 5.18, 5.19, and 5.20 Swanson [103] constructed the connec-

tion prying capacity force, T vs. flange thickness envelope as shownbelow inFigure 5.8 sim-

ilar to the strength envelope presented byThornton [108]. Any solution laying on and below

the curve ABCD defines an valid capacity. An optimum design which leads to the greatest

capacity with the less possible material lies on the curve ABCD.

Figure 5.8 Connection leg capacity envelope.
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Swanson and Gao [102] reviewed the difference between prying equations in the

AISC LRFD Specification based on the Kulak model and that in Annex J of the Eurocode
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3 [37] specifically for clip angles and proposed a combination of the two approaches. The

topographical dimension definitions used to calculate the prying force as shown in Figure

5.6 aredefineddifferently inEurocode 3. In theEurocode3model shown inFigure 5.9, there

is no reduction in the connection leg to account for the bolt hole. Also, the beam setback

which is the distance between the heel of the angle and the end of the beam or pull plate,

determines the location of the plastic hinge. If the setback is less than 40%of the angle thick-

ness the hinge is assume to form at a distance 80% of the angle radii from the face of the leg,

otherwise the hinge is assume to form in the pull leg, rather than only in the leg with the ten-

sion bolt as discussed above in the Kulak model.

Figure 5.9 Eurocode 3 clip angle prying leg dimension definitions for beam setback (a) less
than 0.4 times, and (b) greater than 0.4 times the angle leg thickness.
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Swanson and Gao took the feature of the Eurocode where the beam setback in-

fluences the hinge location and combined it with the Kulak model used in the AISC LRFD

Specification. The combined model proposed is shown in Figure 5.10. Using bolted heavy

1 inch thick clip angle pull tests performed by Swanson, the proposed combined approach

was shown to be superior in determining prying failure compared to the code equations.
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Figure 5.10 Swanson and Gao clip angle prying leg dimension definitions for beam setback (a)
less than 0.4 times, and (b) greater than 0.4 times the angle leg thickness.
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5.3 Micromechanics Based Strength Modeling

The major motivation of this section is to use the material state variables obtained by the re-

fined three dimensional finite element bolted angle connection models to predict fracture in

the connection in a practical manner.

Equations used in design to determine the capacity of components are based on sim-

plified models of mechanics ignore the underlying material mechanisms leading to the loss

of load carrying capacity. In structural engineering design where large--scale plasticity and

complex geometry are involved as in connections, the use of fracture mechanics to predict

failure is not practical.

Following the Northridge earthquake where fractures were discovered in welded

moment connections, Chi et al [29] applied traditional fracture mechanics to simulate the

failure mechanism observed in pre--Northridge type connections. It is not possible to gen-

eralize such an approach where the cracking mechanisms need to be defined a priori. Fur-

thermore, the failure of connections under earthquake induced loads after less than ten or

twenty cycles, characterized as an Ultra Low Cycle Fatigue (ULCF) problem, involve frac-

ture--fatigue interaction.

Kanvinde and Deierlein [54] focus on the void growth and coalescence mechanism

as a basis for predicting fracture and ULCF. They use the Stress Modified Critical Strain

(SMCS) and Void Growth Model(VGM) in their study to determine ductile crack initiation

in various grades of structural steel materials used in several typical design configurations.

These micromechanical models are demonstrated to be general and suitable to implement

with computational simulations once the material specific properties are calibrated.

Current practice in determining the performance of steel connections under earth-

quake loading is limited to full scale testing and semi--empirical models. The use of com-

putational simulations are occasionally used to supplement test data or design to accurately

determining load paths in the connection components determining the overall connection
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nonlinear response. The use of micromechanical based models can greatly enhance the use-

fulness of detailed computational simulations of connections to inform the onset of failure

based on material mechanisms rather than the use mechanics based engineering limit states

which may not reflect the true mode of failure.

Fracture and fatigue are very broad topics in themselveswhich cover a range ofmate-

rials and mechanisms describing material failure. The focus of this study is limited to low

carbon structural steels typically used in building structures. The nature of failure in this

class ofmaterial varies fromductile tearing to brittle fracturing dependingon loading, geom-

etry and microscale properties.

Fracture and fatigue look at the failure of amaterial beginning with a crack. In deter-

mining fracture, the main concern is whether a crack will grow given the loading causes the

stress to exceed a critical threshold which is a defined material property. Conversely, in de-

termining fatigue, the rate of growth under repeated loading is of interest. Fatigue is failure

due to the propagation of cracks under several hundreds to millions of cycles of loading. In

the following sections the mechanisms and prediction models for fracture and fatigue will

be reviewed to place the concepts of void growth and coalescence mechanism used in this

study in context.

5.3.1 Fracture in Structural Steel

Fracturing is the separation of material which can present itself ranging from ductile

tearing to sudden brittle failure depending on the material microstructure, loading situation

and geometry. Ideally civil structures are designed to ensure that any failure would occur

in a ductilemannerwhere crackingwould be gradual and apparentwarning theonset of com-

plete failure. In properly designed steel structures it is common that large scale plasticity

is followed by ductile fracturewhich is themainmodeof failure focused in this study: ductile

crack initiation based on the micro void growth and coalescence.
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The role ofmicrovoidmechanisms in ductile fracturewere demonstrated in early ex-

periments [79, 110]. When external loads are applied to steel inclusions or second phase par-

ticles, such as carbides found in the steel matrix they nucleate by either decohesion at the

matrix--particle interface or by fracturing of the particle.

Increased loading causes void growth to the point that the material between voids

forms ligaments which neck and fracture causing coalescence, the formation of a fracture

path. This process is shown in Figure 5.11. Stress and strain fields in the material govern

the growth of the voids which in turn lead to the coalescence and fracturing of the material.

The relation between stress--strain fields and void growth will be defined and used as a pre-

dictor for ductile fracture in structural steel.

Figure 5.11 Void growth and coalescence.
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In contrast, cleavage fracture is a brittle and sudden type of fracture where cracking

is due local stress around a microscopic discontinuities in the material exceeding the bond

strength causing material separation across the weakest crystallographic plane. This type

of crack may propagate quickly with its sharp crack tip carrying a high stress ahead or may

arrest at a grain boundary.
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Cleavage fractures are distinctive with faceted shiny surface due to the separated

crystal planes. Under the microscope these faceted surfaces twist and turn as the crystal

plane varies per grain. Conversely, in ductile fractures, the enlarging voids prior to material

separation cause the exposed fracture surface to be rough and dimpled. The images of the

two types fracture surfaces taken with an electron microscope are shown in Figure 5.12.

Figure 5.12 Scanning Electron Micrograph of surface fractured due to (a) cleavage fracture, and
(b) microvoid coalescence [54].

(a) (b)

While the mechanisms of the two types of fracture are different, it is common that

ductile fracturing initiates as void growth and suddenly transitions to a cleavage type frac-

ture. This transition is caused by critical discontinuities, randomly distributed in themateri-

al, acting as a local stress riser triggering the transition from ductile to a cleavage fracture.

The randomness of the fracturing is attributed to the randomdistribution of these critical dis-

continuities. There is a strong relation between the toughness of amaterial and the statistical

distribution of these critical discontinuities [49].

While not common under normal conditions, intragranular fracturing may occur

along grain boundaries weakened due to metallurgical or environmental factors. High tem-

perature deformations may weaken grain boundaries while intrusion of gas and liquids may

lead to deposits at grain boundaries, such as hydrogen embrittlement leading to this type of

fracturing.
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5.3.2 Traditional Methods to Predict Fracture

In the early twentieth century it was known that the presence of a flaw or crack in

thematerial would cause a stress concentrationwhich initiated fracture. Inglis [50] idealized

a crack as an elliptical void in an infinite material shown in Figure 5.13 and derived the ex-

pression shown in Equation 5.21 which relates the stress concentration due to an external

stress loaded perpendicular to the major axis of the void.

Figure 5.13 Stress concentration due to elliptical crack in infinitely large plate.
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σmax= σ1+ 2 a
Ã  Eqn 5.21

where Ã is the radius of curvature:

Ã= b3
a Eqn 5.22

The additional term in the bracket in Equation 5.21 reflects the increase in stress due

to the existence of the crack and is known as the stress concentration factor:

Kt= 2 a
Ã Eqn 5.23

As the radius of the elliptical crack reached zero to identify a sharp crack the concen-

trated stress at the tip of the crack reported by this equation went to infinity. This limited
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the use of the equation as an predictor of fracture. To develop a quantitative relationship

determining fracture, Griffith [43] postulated the use of the elastic energy release rate. This

approach is an indirect way to identify fracture which is actually governed by the stress state,

thus is valid as long as energy release rate maintains a relation to the stress field at the crack

tip field.

To define the energy release rate of the crack shown in Figure 5.13 as defined by In-

glis, the change in potential energy of the cracked plate is defined using the term γs(2a.2.t),

defining specific surface energy times the total crack surface area and πσ2a2t∕E, defining the

decrease in potential energy due to the work done by external loads as follows:

U− Uo=− πσ2a2 tE+ 4atγs Eqn 5.24

where

U = potential energy of material body with crack

Uo = potential energy of material body without crack

σ = externally applied load

a = half crack length

t = material thickness

E = modulus of elasticity

γs = specific surface energy

By rewriting Equation 5.24 and differentiating the potential energy U and setting it

to zero the equilibrium condition of the crack where the critical stress required to initiate

fracture can be extracted, resulting in Equation 5.28.

U= 4atγs− πσ2a2 tE+ Uo Eqn 5.25

∂U
∂a = 4tγs− 2πσ2at

E = 0 Eqn 5.26
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2γs= 2πσ2a
E

Eqn 5.27

σ=
2Eγs
πa
 Eqn 5.28

This approach is valid modeling brittle fracture for very sharp cracks in an elastic

material where the near tip stress exceeds the material cohesive strength. Orowan [76] ex-

tended this concept to metals by explicitly adding a term to account for the plastic energy

in the surface energy term, γp. Irwin [51] re--phrased the critical fracture stress by Griffith

as in Equation 5.29 in terms of energy release rate, G which is valid for both linear and non-

linear deformation.

σ= 2EG
πa
 Eqn 5.29

where

G= 2(γs+ γp) Eqn 5.30

G is also referred to as the crack driving force. Fracture occurs when G reaches the

critical energy release rate ”Gc” which is measurable material property using sharp notched

test specimens. Gc is also related to the material toughness.

The basis of traditional fracture mechanics is defining methods to determine the de-

mand or capacity energy release rate for different material, geometry and loading situations.

The classical approaches break down when the relation between the crack tip stress fields

lose the assumed correlation to far field loading forces. More recently it is possible to obtain

the crack tip stress fields directly using computer simulation.

Traditional linear elastic fracture mechanics (LEFM) and elastic--plastic fracture

mechanics (EPFM) will be presented as a prelude to the micromechanical models which are

of interest in this study.
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5.3.2.1 Linear Elastic Fracture Mechanics (LEFM)

Oneapproachdeveloped topredict fracture in linear elasticmaterialswith an existing

flawor crack isbasedon the elastic solution of the stress field around the crack tip using stress

analysis developed by Westgaard [120]. There are three modes of fracture based on crack

surface displacements:

Mode I: Tensile opening mode

Mode II: Inplane sliding mode

Mode III: Tearing or anti--plane shear mode

The analytical solutions relating the crack tip stress field to the externally applied far

field stress differ for each fracturemode. Mode I fracture is themost commonmode of frac-

ture encountered in engineering structures as well as in bolted connections failing with net

section fracture or block shear failure. Equation 5.31 defines the stress field distribution

components about the crack tip for a Mode I crack opening within the coordinate system

shown in Figure 5.14.

Figure 5.14 Stress distribution coordinate definition in vicinity of crack tip.
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Essentially the stress distribution about a crack tip is similar in any structure, but var-

ies in magnitude depending on the configuration of the cracked component. K1 is the stress

intensity factor for amode I type crackwhich essentially serves as a scale factor to themagni-

tude of the crack tip stress field singularity, f (θ) is an angular function scaling the singularity

magnitude about the near crack field and r is the distance ahead of the crack tip. For the σyy

component of the crack stress the f (θ) component is the following trigonometric function.

f22(θ)= cosθ
2
1+ sin θ

2
sin 3θ

2
 Eqn 5.32

The stress intensity factor, K is generally a function of the crack length and loadmag-

nitude and can be found inmany texts on fracture for several commongeometry and configu-

rations. Computational simulations can also be used to relate the crack tip stress field to far

field loads. For a test specimen with a configuration that has a known stress intensity factor,

the critical K value at which fracture occurs can be identified. This critical K value is known

as the fracture toughness of the material. Thus the following analogy can be made: what

stress is to the strength of thematerial, the stress intensity factor is that to the fracture tough-

ness of the material.

It is important to differentiate the stress intensity factor,K from the stress concentra-

tion factor Kt in that the latter accounts for geometrical variables of the crack whereas the

former in addition to geometrical information includes the stress level.

Using the relation in Equation 5.31 the engineer can design against component frac-

ture in several ways. Such as in material selection for a component in which the cracking

can be tolerated to a length at which it could be detected with inspection before it fractures.

The basis of linear fracturemechanics is that stress level at the crack tip uniquely cor-

responds to the externally applied stress and the condition of this relation in a lab specimen

and in the actual structure is the same. If plasticity dominates and is not closely contained

within the crack tip region the unique relation between the applied far field stress and crack
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tip stress is not valid and the stress begins to be dependant on the structure geometry, leading

to the assumptions of LEFM to break down.

5.3.2.2 Elastic--Plastic Fracture Mechanics (EPFM)

Another approach to determine fracture energy for conditions involving both elastic

and plastic deformation in an elastic--plasticmaterial was proposed byRice [83] using a path

independent contour integral about the crack tip knownas the J--integral. The J--integral esti-

mates the energy release rate due to crack extension in a nonlinear elasticmaterial taking into

account amuch greater zone of influence which far exceeds the limitations of the LEFMap-

proach discussed above. The contour integral is evaluated along an arbitrary path beginning

from the bottom surface of the crack traveling around the crack tip to the top surface of the

crack as shown in Figure 5.15.

Figure 5.15 Calculating the J--integral using an arbitrary path around the crack tip.
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The J--integral equation derived by Rice as follows:

J=− dΠ
da
=−

A

dW
da

dA+
Γ

Ti
dui
da

ds Eqn 5.33

which can be simplified to
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J=− dΠ
da
=

Γ

W.dx2− Ti
∂ui
∂xi

ds Eqn 5.34

where

W = strain energy density

Ti = traction vector on the boundary of the contour

ui = displacement vector

ds = increment distance along the contour

x1, x2 = direction coordinates as shown in Figure 5.15

Aswith theLEFM there are caveatsusing the J--integral to predict fracture. The J--in-

tegral is inherently two--dimensional and cannot capture the influence of constraint due to

thickness which is an issue in thicker specimens. Also, as cracks propagate the material in

the crack path is plastically loaded then elastically unloadswhich violates the nonlinear elas-

tic material assumption which brings into question the accuracy of the energy release rate

when using the J--integral to compute a crack growth resistance curve. Finally, like the

LEFMapproach themeasureof fracture is basedon the energy release rate of the crackwhich

is an indirectmeasure of fracture rather than the stress and strain fields in thematerial around

the crack.

Due to the contour path used in calculating the J--integral amuch larger zone of influ-

ence is accounted in relating the fracture toughness to the crack tip singularity compared to

the LEFM approach, increasing the applicability of the J--integral approach. Large zones

of plasticity about the crack tip, at amuch larger scale than that which limits LEFMapproach,

eventually destroy the correspondence of crack tip stresses to far field stresses for the J--inte-

gral approach as well.

Before the development of the J--integral, the use of crack tip opening displacement

(CTOD)was being investigated as ameans to relate to the crack tip stress field byWells [118]
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which would be used as a fracture toughness criterion where fracture would occur when a

critical CTOD is reached. Later studies showed that J--integral and theCTOD are essentially

equivalent.

The methods to predict fracture described above have been studied extensively and

further developed beyond the scope of this study. While computer simulations have help

develop these methods, the application of these methods to predict fracture for generalized

cases with computer simulations is inherently limited by the assumptions in the theory as

well as practical reasons of the difficulty arising from a modeling point of view with the

necessity of assuming flaws in the material a priori.

Subsequent sections will cover micromechanics based methods which are relatively

recent and utilize the power of computers to relate fracture criteria directly to the underlying

mechanisms rather than indirectmeasures as is donewith traditionalmethods. This will lead

to the formulation and calibration of the failure criterion used in this study to predict failure

in the finite element models of bolted angle connections.

The failure of connections which occur after a relatively low number of earthquake

load cycles have been characterized as an ultra low cycle fatigue (ULCF) failure. The cyclic

nature of the induced load leading to failure invokes the use of the term fatigue, but ULCF

is more of a fracture type problem and so is the manner in which the underlying mechanism

will be modeled using void growth and coalescence.

5.3.3 Fatigue in Structural Steel

Fatigue is the eventual failure of a material due to crack propagation under cyclic

loading. The fatigue behavior depends greatly the number of cycles, magnitude of stress im-

posed on the crack tip and component geometry. Based on the range of stress and strain im-

posed, fatigue is broadly defined as being high--cycle fatigue where hundreds of thousands



137

of low range stress cycles cause failure and low--cycle fatigue where greater stress range

cycles cause failure in tens of thousands of cycles.

Crack tip stress range or alternatively the range of the stress intensity factor governs

the characterization of fatigue. When the growth rate of the crack, da∕dN and the range of

the stress (intensity factor) are plotted against each other on a log--log scale plot threedistinc-

tive regions emerge as seen in Figure 5.16. The three zones of the curve is termed as Stage

I, II, and III fatigue.

Figure 5.16 Stages of fatigue growth.
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In stage I, above the fatigue threshold, the crack growth rate is sensitive to the stress

intensity range, small increases in the range increase the crack growth rate. The low stress

range limits crack tip plasticity to be confined within the neighborhood of grain in which the

tip exists. Thus, the deformation at the crack tip is highly localized to a single shear band

where damage accumulates due to the cyclic loading which results in the crack extending

in a zig--zag path. Due to this localized mechanism, stage I fatigue is greatly influenced by

the material grain structure.

A further increase in the stress intensity range brings the fatigue to the stage II region

where there is a linear relationship with the crack growth rate on the log--log scale. This is
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also known as a Paris type fatigue. The crack growth mechanism of this type of fatigue is

based on slip and decohesion which is not greatly influenced by the microstructure of the

material, so different types of ductile material with similar plastic flow properties would re-

spond similarly.

Laird [65] proposed a mechanism which describes stage II fatigue through plastic

blunting of the crack tip. When tensile load is applied across the crack path, the crack ex-

pands forming a plastic stretch zone ahead of the crack tip causing the tip to blunt. Load

reversal closes the crack and the blunt tip folds and re--sharpens the crack tip. The closure

of the crack does not fully reverse the blunting of the tip where slip and decohesion occurs,

so at each tensile cycle the crackgrows. The cycling creates small ridges, stridations, perpen-

dicular to the crack path. The different steps of the crack growth mechanism for stage II fa-

tigue is shown in Figure 5.17.

Figure 5.17 Idealization of plastic blunting and re--sharpening leading to stage II type fatigue
crack growth [54].

At greater stress intensity ranges mechanisms of fracture, such as void coalescence

and cleavage fracture, begin to combine with fatigue mechanisms mentioned above where

failure occurswithin anumber of cycles on the order of ten; this is defined as stage III fatigue.

At an even greater stress intensity range, fracturemechanisms take overwhere failure occurs
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after only a few cycles. This type of failure is termed as ultra low cycle fatigue (ULCF).

As in fracture, material microstructure greatly influence this type of fracture--fatigue behav-

ior.

5.3.4 Traditional Methods to Predict Fatigue

The fatigue life for very low stress range cyclic loading that is defined as stage I fa-

tigue can be tens of millions of cycles which is usually so great that it exceeds the lifetime

of the structure to be of practical interest. Asmentioned above, the low stress range confines

the crack tip plastic zone within a single grain of the metal which makes this type of fatigue

dependant on material microstructure and environmental effects. For this reason general

models defining this type of fatigue is not common. In stage I fatigue the crack growth rate

is less than the material crystal lattice spacing and below a certain stress range the growth

rate dips to practically zero growth rate at which the threshold stress intensity factor range,

ΔKo is defined, as seen at the left end of the curve in Figure 5.16. Below this threshold crack

growth is considered to be non existent or non--detectable [101].

On the other hand, stage II fatigue ismore commonly observed and is not as sensitive

to the material microstructure. The mechanism of sharpening and blunting of the crack tip

with crack growth occurring each cycle due to slip and decohesion of the material ahead of

the crack under shear strains implies a relation between crack growth rate and local strain

range. If the crack loading is elastic, the far field stress can be related to the local crack tip

strain for a given geometry using the appropriate LEFMsolution through the use of the stress

intensity factor. Paris and Erdogan [78] showed the power law relationship between crack

growth rate and the stress intensity factor range as:

da
dN
= C(ΔK)m Eqn 5.35

where
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da∕dN = crack extension per loading cycle

ΔK = stress intensity factor range, Kmax− Kmin , maximum and minimum val-

ues of the stress intensity factor.

C, m = material constants

When non--proportional loading invalidates the correspondence between the far field

and crack tip stress defined by the stress intensity factor, Dowling and Begley [34] proposed

the use of the cyclic J--integral or J--integral range, ΔJ instead of ΔK to relate the far field

stresses to local plastic strain about the crack tip. Evenwhen spread yielding in the specimen

would appear to violate the basis of the J--integral this approach provides good crack growth

characterization. The use of ΔJ in the relation given in Equation 5.35 is amean to determine

fatigue based crack growth and does not imply a different underlying mechanism.

The cases in the above discussion in which J--field dominates the relationship be-

tween far field loads and local strain define low--cycle fatigue where cracks grow within

hundreds or thousands of cycles to cause failure. Several well established models defining

crack growth life models characterized as stage II fatigue can be found in general text books

on fatigue [101].

Stage III fatiguewhere large strains produce failure after 10 to 15 cycles has not been

of much interest in the scope of fatigue as it can be viewed as a fracture problem. Failure

after so few cycles under large strains characterize the loading in structural members during

an earthquake and is appropriately named ultra low cycle fatigue (ULCF). Under such con-

ditions fracture and fatigue mechanismswork together. With fatigue, cyclic loading is what

drives the growth of a crack without which the crack growth stops, whereas with fracture

without any cyclic loading material separation occurs under monotonic stresses causing

large strains. Asmentioned previously thismechanismofmaterial separation can be defined

through void growth or cleavage. On the extreme far right side of the curve in Figure 5.16,
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in the region ofULCF, the rate of crack growth curve goes to infinitywhich implies that frac-

ture occurs without the need for load cycles and that fracture mechanism dominate.

Kanvinde andDeierlein [54] study theULCFproblem in the scopeof earthquake like

loading using themicromechanical based void growthmodel (VGM) and the stressmodified

critical strain (SMCS) criteria. Their approach enables one to define the fracture capacity

under static loading and to look at ULCF as an extension of fracture where the material frac-

ture capacity degrades under cyclic loading. In their study they develop their criteria and

with extensive testing, calibrate and validate their approach for various types of steel. The

framework of determining failure using VGM and SMCS criteria do not suffer the limita-

tions of traditional methods and utilize common nonlinear computational analysis without

the burden of additional runtime procedures. Failure can be assessed using relatively simple

post--analysis routines.

A distinction should bemade for qualifying the behavior as ductile and brittle for the

mechanism initiating fracture and the failure mode of a component in the sense of overall

behavior. The fact that the fracturemechanism initiating failure is due to ductile crack initia-

tion (void growth and coalescence) does not imply that the overall failure of the component

is ductile. Ductility of a component or structure refers to the total magnitude of yielding be-

fore failure occurs which is despite the nature of the mechanism initiating the failure. The

existence of stress triaxiality in highly stressed regions of components have reducedductility

due to ductile crack formation, essentially damaging the material which under continued

loading extend to usually rapid and complete failure of a member.

In the following section, the failure criteria based on micromechanical models are

presented. In further sections of this study, they will be applied to assess failure of the bolted

angles in the dataset formed as part of the parametric study. The development of such failure

criteria extend the use the finite element analyses of the bolted angle connections to investi-

gate mechanisms of failure and ductility.
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5.3.5 Micromechanical Models to Predict Fracture

In most ductile or toughmaterials such as structural steel themainmechanismwhich

generally dominates fracture is void growth and coalescence. Thus the primary focus will

in this section be onwill be on failure criteria based on suchmechanisms andwhich are prac-

tical to apply to refined three dimensional finite element analyses without additional model-

ing effort. Other well knownmicromechanics basedmodels developed tomodel crack prop-

agation will also be briefly discussed.

5.3.5.1 Void Growth Model (VGM)

The starting point of developing a criterion based on void growth is ameasure of void

growth under a strain field. Such derivation for the growth of idealized spherical voids in

an elastic perfectly plastic material was presented by Rice [84] and Tracey [111] which re-

lated the void growth rate exponentially to the triaxial stress state of the material:

dR
R = 0.283 exp1.5σmσydεp Eqn 5.36

where

R = void diameter

σm = mean stress, 13 σii

σy = yield stress

dεp = equivalent plastic strain differential, dεp= 2
3 dε

ij
p.dεijp

The total void growth due to a certain plastic loading can be determined through the

ratio of the final to initial void size, determined by integrating both sides of Equation 5.36.

ln RRo = 0.283εp
0

exp1.5σmσydεp Eqn 5.37



143

Equation 5.37 is limited to elastic--perfectly plastic material through the use of the

yield stress in the denominator of the exponent term. D’Escata and Devaux [32] replaced

yield stress with the effective (Mises) stress to account for material hardening which results

in the following form:

ln RRo = 0.283εp
0

exp1.5σmσedεp Eqn 5.38

where

σe = effective (Mises) stress, 2
3 s
ij.sij ( sij are deviatoric stress components)

The ratio of the mean stress to the effective stress in the exponent term in Equation

5.38 is know as the stress triaxiality, T= σm∕σe which is a measure of constraint due to the

stress field. Kanvinde andDeierlein [54] extended the use of theVoidGrowthModel (VGM)

as a failure criterion. Used in the context of nonlinear finite element models of ductile steel

specimens ductile crack initiation is flagged when a critical void size is reached due to an

imposed plastic stress--strain history as reflected in the following equation.

ln RRo = ln RRocritical= 0.283εp
0

exp(1.5T)dεp Eqn 5.39

Equation 5.39 relates the growth of a single spherical void to a critical size ignoring

interaction between neighboring voids which leads to necking instability between voids

forming the mechanism for ductile crack initiation. Yet the growth of a single void to a cer-

tain size can imply the critical point in which this interaction begins.

The constant term 0.283 in the equation above, determined by Rice using curve fit-

ting, can be combined with the critical void size ratio term to form a single material parame-

ter, η. Thismaterial parameter can be estimated through a combination of testing andnonlin-

ear three dimensional finite element analysis which is explained in a subsequent section.
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η=
lnRRo

critical
c = εp

0

exp(1.5T)dεp Eqn 5.40

A formal failure criterion can be obtained by reorganizing Equation 5.40. Fracture

initiation is triggered once the calibrated material property, η is exceeded by the stress--plas-

tic strain history obtained by integration of plastic strain steps over a characteristic length,

lc in the finite elementmodels. Themechanismof voidgrowth and intervoid necking implies

that the critical condition must be reached within a finite volume rather than a singularity.

Failure is judge when material points sampled within lc reach the the critical condition. The

characteristic length is based on the specific microstructure of the material.

εp
0

exp(1.5T)dεp− η> 0 for r≤ lc Eqn 5.41

5.3.5.2 Stress Modified Critical Strain (SMCS)

Having to perform integration on the stress triaxiality termwith respect to the plastic

strain increment at each material point at each finite element analysis increment makes the

implementation of theVGMbased failure criterion cumbersome. This difficulty can be alle-

viated by the fact that the stress triaxiality is dependent on geometry and for many situations

independent of the plastic strain. With the assumption that the triaxiality term remains

constant with the plastic strain increment, the integration can be approximated by a product,

as shown below.

ln RRocritical= Cexp(1.5T)εcriticalp Eqn 5.42

Aswith theVGMbased criterion, failure is attributed to voids reaching a critical size.

Manipulating Equation 5.42 the critical plastic strain term can be extracted as the failure cri-

terion itself which becomesa functionof the stress triaxiality term and some constants shown

in Equation 5.43.
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εcriticalp =
lnRRo

critical

C exp(1.5T)
=

lnRRo

critical
C exp(− 1.5T) Eqn 5.43

Where the void size term and constant coefficient preceding the exponential term are

combined to form a material specific parameter, α reducing the critical plastic strain as

shown in Equation 5.44. Hancock andMackenzie [47]were first in providing a similar criti-

cal plastic fracture strain equation defining the failure locus of the critical combinations of

plastic strain and stress triaxiality for a given ductile material with two parameters. In their

criterion, in addition to α, themultiplier, 1.5 on the stress triaxiality term T in Equation 5.44

was the second parameter, β. Panontin and Sheppard [77] later described a complete study

on calibrating the parameters for this failure criterion from notched tensile specimen tests

in which they refer the given relationship as the Stress Modified Critical Strain (SMCS).

εcriticalp = α exp(− 1.5T) Eqn 5.44

where

α=
lnRRo

critical
C

The resulting relation defining the critical plastic strain as a function of stress terms

is the basis of the SMCS criterionwhich is formally presented in Equation 5.45. The concept

of a characteristic length requirement applies as discussed in the VGM based failure criteri-

on.

εp− εcriticalp = εp− α exp(− 1.5T)> 0 for r≤ lc Eqn 5.45

As long as the assumption that increase in plastic strain does not greatly influence

the stress triaxiality, the current level of triaxiality is sufficient to define the critical plastic

strain, ignoring the history of the triaxiality as captured in the integration term in the VGM

based criterion. Unless largegeometry changesoccurwhichwould influence the stress triax-
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iality history which is not commonly the case in bolted connection members of interest in

this study, the use of the SMCS criterion is preferred due to its simplicity.

Kanvinde and Deierlein [54] demonstrate that there is a strong correlation between

both the material parameters, η and α defined for the VGM and SMCS models which are

shown in the Equations 5.40 and 5.44, respectively and the Charpy V--notch energy.

5.3.6 Other Micromechanics Based Models

Other models and approaches incorporating the idea of void growth mechanisms to

define material response and strength exist. The work of Gurson [46] and later Tvergaard

[114] describe a yield function which models material softening due to progressive void

growth commonly referred as the Gurson--Tvergaard (GT) constitutive model.

Researchers have incorporated the GT model within computational cells embedded

in finite element models to describe crack fronts to model crack propagation by defining cri-

teria which material separation is achieved through element removal (element extinction).

Xin and Shin [121] present framework to implement such ductile failure in large numerical

analyses. Ruggieri, Panontin, and Dodds [89] investigate the use of the GTmodel and crack

propagationmodeling to compute J--curves formetals. Ruggieri [88] uses the computational

cell method including the GT model for material softening and the SMCS criterion for void

coalescence to study the influence of constraint effects on ductile fracture. Gullerud et. al.

[44] studies the key issues inmodeling crack propagation using the computational cellmeth-

odology.

Several disadvantages and limitations are associated with these approaches to cap-

ture fracture in the bolted angle connections. A large number of parameters are need to be

calibrated in the GT material softening model and specialized numerical techniques are

needed to implement the computational cells and element extinction scheme which is not of

interest in the scope of this study.



147

5.4 Summary and Direction of Work

The main interest of this study is to develop failure criteria for bolted clip angle con-

nection models that can be used in conjunction with refined three dimensional nonlinear fi-

nite element analyses. Once failure criteria are determined, these will be applied to themod-

els analyzed in the parametric study dataset to correlate the influence of geometry and

topography on the response of bolted clip angle connections.

Up to this point an overview of both mechanics based limit states, most of which are

codified in design specifications andmicromechanical basedmodels which can numerically

predict the initiation of ductile fracture is presented. The later is preceded by an overview

of different mechanisms leading to fracture and fatigue and traditional calculation methods

used to predict these events.

Traditional fracture and fatigue calculations are geared towards simplistic analysis

which are indirect in determining these phenomenon and do not fully utilize the capabilities

of current computational models to directly deal with stress and strain fields initiating these

failure events. On the other hand, mechanistic based models can oversimplify the mecha-

nisms which initiate failure and give incorrect results. Due to its simplicity in calibration

and implementation within the framework of finite elementmodels, the SMCS based failure

criterion will be calibrated and used in the remainder of this study to determine fracture in

the angle component.

The performance of bolts are better predicted due to the simple geometry and unifor-

mity in their production which alleviates performance inconsistencies associated withweld-

ingwhere skill and site conditionsmay greatly alter the resulting weld capacity. In this study

the demands on boltswill be directly extracted from the finite elementmodels and compared

to the capacity envelope based on the elliptical tension--shear interaction relationship. The

tension and shear capacities of the bolts will be calibrated from tests.
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5.5 Failure Criteria Calibration

Failure criteria for bolts and clip angles used in this study will be presented in this

section and calibrated using test data from Swanson [103]. T--stub and clip angles subjected

to axial loading will be used to directly calibrate the failure criteria. The large number of

tests, with a wide range of geometry and topography of the bolted connections provide an

ideal basis for validation.

The cases which bolt fracture occurred in Swanson’s test will be used to calibrate the

bolt failure criterion using the tension--shear elliptical interaction equation described in

Equation 5.3. Test cases in which fracture occurred in the T--stub or clip angles will be used

to calibrate the SMCSmaterial parameter, α shown in Equation 5.44. The SMCS parameter

calibration and comparisons presented byKanvinde andDeierlein [54]will also be reviewed

and followed to calibrate the material parameter to be used for the angles on the dataset.

5.5.1 Swanson T--stub and Clip Angle Tests

As part of a larger study on bolted moment connections as an alternative to welded

pre--Northridge connections, Swanson tested 48 T--stub and 10 heavy clip angles to augment

the lack of experimental data of bolted T--stub components with 8 tension bolts. The heavy

clip angles with large bolts were tested as alternatives to the lighter T--stubs. The test data

provides another opportunity to display the capability of the detailed three dimensional finite

element modeling approach presented in Chapter 3 in capturing the response of bolted con-

nections accurately.

Every aspect of the tests by Swanson were well documented and the test program

provides a wide range of geometry, topology and failure modes making the data ideal for

calibrating failure criteria to be used in this current study. The test program is described in-

cluding the key geometric and material properties followed by comparison of the analysis

and test results.
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5.5.1.1 Test Program

The Swanson test program consisted of four series of T--stubs based on the I--beam

used to fabricate the components and a single series of heavy clip angles fabricated from

L8x8x1 angles. Geometry information for the component series is shown in Table 5.2. All

the components were fabricated using A572 Grade 50 structural steel. The T--stub angles

where designed as full moment connection components for W18 to W27 beam sections or

alternatively as partial strength connections for larger beams.

All the bolt holes were standard size and drilled. The T--stubs and clip angles were

saw cut while the edges of the stem were flame cut and grounded. One important exception

is the TD series T--stubs which were fabricated at a separate shop with noticeably poorer

workmanship. The edges were hand flame cut and not grounded as well as the other tested

components which were cut with computer controlled flame, this resulted in abnormal per-

formance. This will also be evident in the calibration of the SMCS material parameter in

Section 5.5.3 for the TD series specimens.

Table 5.2 Swanson Component Test Specimen Information

Com-
ponent
Series

Desig-
nation

Flange
Width
(in)

Tension
Flange
Depth
(in)

Tension
Flange
Thick-
ness
(in)

Stem
Length (in)

Stem
Width
(in)

Stem
Thick-
ness
(in)

Beam
Set-
back
(in)

TA W16x100 10 3/8 1 15 1/8, 14 6 9/16 2

TB W21x93
15 1/8

8 3/8 15/16 15 1/8, 17 7 9/16 2

TC W33x169
15 1/8

11 1/2 1 1/4 18, 20 1/4 9 1/2 11/16 2 1/4

TD W16x45 7 9/16 12 1/2, 14 6 3/8 2

CA
L8x6x1

8
6

1 8 8 1
1 7/8

CA
L8x4x1

8
4

1 8 8 1
1 1/2

The typical geometry and topography of a T--stub component is shown in Figure5.18

for a casewith 8 tension bolts and 10 shear bolts. The number of tension bolts and shear bolts

varied in different combinations in each group. A typical clip angle specimen is shown in

Figure 5.19 with two tension bolts and four shear bolts.
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Figure 5.18 Typical T--stub geometry [103].
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Figure 5.19 Typical clip angle geometry [103].
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A detailed overview on the T--stub and clip angle component test program is listed

in Tables 5.3 and 5.4. In these tests the bolt size, grade, count, spacing, and gagewere varied

to study their impact on component response. The test component serieswere further broken

down into groups of common geometry with the same bolt size, count, and spacing, but the

gage of the tension bolts were varied to study prying, and in some groups the grade of the

bolts, and the length of the tension bolts were varied as well, to further study the influence

of these variables. In the clip angle tests the vertical leg connected by the tension bolt was

also varied along with the tension bolt gage to study the influence of these variables on bolt
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prying. The maximum load and positive displacement along with the observed failure

modes observed in the component tests are also listed in these tables. The different mode

of failures observedwere net section (Net Sec), tension bolt (T--bolt), and shear bolt (S--bolt)

failure.

Cyclic loadingwith constant cycles applied in steps inwhich the displacement ampli-

tude increasedwas typically applied. Some intermediate reduced amplitude cycleswere also

applied to assess loss in connection stiffness during the test. In a few of the test groups (i.e.

3, 9, and 10) reference specimens weremonotonically loaded to compare with the backbone

of their cyclicly loaded counterpart. Such variability in the tests validate the success of re-

fined three dimensional finite element modeling and analysis approach in successfully cap-

ture the underlying mechanisms influencing overall connection behavior.
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Table 5.3 Swanson T---stub Component Test Program

G
r

Tension Bolts Shear Bolts
Max Maxr

o
u
p

Test
ID Load

Type Dia Num-
ber

Spa
cing
(in)

Gage
(in) Type Dia Num-

ber
Spa
cing
(in)

Gage
(in)

Max-
Load
(kip)

Max
Disp
(in)

Failure
Mode

TA17 Cyclic 4 315.4 0.202 T---Bolt

1
TA18 Cyclic

A490 7/8 4 8
5 A490 7/8 10 2 5/8 3 1/2

291.7 0.197 T---Bolt
1

TA19 Cyclic
A490 7/8 4 8

6
A490
X 7/8 10 2 5/8 3 1/2

257.4 0.173 T---Bolt

TA20 Cyclic 7 234.7 0.229 T---Bolt

2
TB09 Cyclic

A490 7/8 4 8
4 A490 7/8 10 2 5/8 4

315.1 0.258 T---Bolt
2

TB10 Cyclic
A490 7/8 4 8

5
A490
X 7/8 10 2 5/8 4

277.1 0.208 T---Bolt

TA01 Cyclic 4 486.7 0.615 Net Sec

TA02 Cyclic 5 456.4 0.623 Net Sec

3
TA03 Cyclic

A490 7/8 8 3
6 A490 7/8 10 2 5/8 3 1/2

451.1 0.809 T---Bolt
3

TA04 Cyclic
A490 7/8 8 3

7
A490
X 7/8 10 2 5/8 3 1/2

388.9 0.660 T---Bolt

TA05 Mono 4 473.3 0.767 Net Sec

TA07 Mono 6 434.0 0.665 T---Bolt

TA09 Cyclic 4 432.5 0.608 Net Sec

TA10 Cyclic
A490

5 A490 426.5 0.620 Net Sec

TA11 Cyclic
A490

6
A490
X

3 1/2
424.9 0.759 Net Sec

4
TA12 Cyclic

1 8 3
7

1 8 3

3 1/2
424.3 0.974 Net Sec

4
TA13 Cyclic

A325

1 8 3
4 A325

1 8 3
428.0 0.670 Net Sec

TA15 Cyclic
A325

6
A325
X 425.3 0.767 Net Sec

TA25 Cyclic
A490

4 A490 2 2/3 414.0 0.649 Net Sec

TA26 Cyclic
A490

4
A490
X 2 1/2 399.2 0.619 Block S

TB01 Cyclic
A490

4 A490 506.3 0.854 S---Bolt

5
TB02 Cyclic

A490

7/8 8 3
5

A490
X

7/8 10 2 5/8 4
464.8 0.558 T---Bolt

5
TB03 Cyclic

A325

7/8 8 3
4 A325

7/8 10 2 5/8 4
474.0 0.647 S---Bolt

TB04 Cyclic
A325

5
A325
X 405.7 0.497 T---Bolt

TB05 Cyclic
A490

4 A490 502.8 0.739 Net Sec

6
TB06 Cyclic

A490

1 8 3
5

A490
X

1 10 3 4
496.8 0.782 Net Sec

6
TB07 Cyclic

A325

1 8 3
4 A325

1 10 3 4
496.9 0.683 Net Sec

TB08 Cyclic
A325

5
A325
X 493.8 0.936 Net Sec

TC01 Cyclic 5 584.7 0.383 T---Bolt

TC02 Cyclic
A490

6 A490 525.4 0.290 T---Bolt

7
TC03 Cyclic

A490

7/8 8 3
7

A490
X

7/8 12 2 5/8 5
468.2 0.263 T---Bolt

7
TC04 Cyclic

7/8 8 3
8

7/8 12 2 5/8 5
417.0 0.381 T---Bolt

TC05 Cyclic
A325

5 A325 543.4 0.440 T---Bolt

TC07 Cyclic
A325

7
A325
X 446.3 0.383 T---Bolt
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Table 5.3 (cont.) Swanson T---stub Component Test Program

G
r

Tension Bolts Shear Bolts
Max Maxr

o
u
p

Test
ID Load

Type Dia Num-
ber

Spa
cing
(in)

Gage
(in) Type Dia Num-

ber
Spa
cing
(in)

Gage
(in)

Max-
Load
(kip)

Max
Disp
(in)

Failure
Mode

TC09 Cyclic 5 663.0 0.656 Net Sec

TC10 Cyclic
A490

6 A490 651.7 0.777 Net Sec

8
TC11 Cyclic

A490

1 8 3
7

A490
X

1 12 3 5
580.7 0.449 T---Bolt

8
TC12 Cyclic

1 8 3
8

1 12 3 5
512.6 0.560 T---Bolt

TC13 Cyclic
A325

5 A325 633.2 0.619 T---Bolt

TC15 Cyclic
A325

7
A325
X 516.4 0.565 T---Bolt

TD01 Mono

A325
246.0 0.313 Net Sec

9
TD02 Cyclic A325

7/8 8 3 1/2 4
A325
X 7/8 8 2 5/8 3 1/2

247.2 0.356 Net Sec
9

TD03 Cyclic
7/8 8 3 1/2 4 X 7/8 8 2 5/8 3 1/2

253.8 0.397 Net Sec

TD04 Cyclic A490 A490X 246.5 0.334 Net Sec

TD05 Mono

A325
256.2 0.332 Net Sec

1 TD06 Cyclic A325
1 8 3 1/2 4

A325
X 1 8 3 3 1/2

259.5 0.313 Net Sec

0 TD07 Cyclic
1 8 3 1/2 4 X 1 8 3 3 1/2

259.0 0.269 Net Sec

TD08 Cyclic A490 A490X 254.5 0.242 Net Sec

Table 5.4 Swanson Clip Angle Component Test Program

G
r

Tension Bolts * Shear Bolts *
Max Maxr

o
u
p

Test
ID Load Angle

Type
Bolt
Size
(in)

Spa
cing
(in)

Gage
(in) Type Dia (in)

Spa
cing
(in)

Gage
(in)

Max-
Load
(kip)

Max
Disp
(in)

Failure
Mode

CA01 Cyclic L8x4x1 2 1/2 108.3 0.384 T---Bolt

1
CA02 Cyclic L8x6x1 7/8 x 4 1/2 2 1/2

A490
125.3 0.359 T---Bolt

1
1

CA04 Cyclic L8x6x1 A490 3 1/2 4 A490
X 7/8 2 5/8 3 1/2 84.3 0.645 T---Bolt

1
CA17 Cyclic L8x6x1 7/8 x 4 1/4 2 1/2

X
120.9 0.387 T---Bolt

CA18 Cyclic L8x6x1 7/8 x 4 21/2 119.2 0.354 T---Bolt

CA09 Cyclic L8x4x1 2 1/2
A490

125.2 0.448 T---Bolt

1
CA10 Cyclic L8x6x1 A490 2 1/2 A490

X
159.3 0.499 T---Bolt

1
2

CA12 Cyclic L8x6x1 1 x 4 3 1/2 4
X

1 2 5/8 3 1/2 109.2 0.896 T---Bolt
2

CA14 Cyclic L8x6x1
A325

2 1/2
A325X

136.8 0.543 T---Bolt

CA16 Cyclic L8x6x1
A325

4
A325X

95.2 0.823 T---Bolt

(*) All clip angles are tested with 2 tension bolts and 4 shear bolts.

5.5.1.2 Component Modeling and Analysis

The refined three dimensional finite element modeling approach for the T--stub and

clip angles follows the same basic principals outlined in the previous chapters. The connec-

tion geometry is discretizedusingC3D8I eight--node brick elementswith full integration and
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incompatible modes [1]. Each connection model is generated using a library of structural

parts created in Truegrid where the mesh discretization is adjusted based on the changes in

topography.

Of the 48 T--stub and 10 clip angle components tested, 28 T--stubs and 6 clip angles

were modeled and analyzed excluding tests which were repeated with lower grade bolts or

loaded monotonically.

All of the unique test cases listed below where analyzed:

G Group 1: TA17, TA18, TA19, TA20

G Group 2: TB09, TB10

G Group 3: TA01, TA02, TA03, TA04

G Group 4: TA10, TA11, TA12

G Group 5: TB01, TB02

G Group 6: TB05, TB06

G Group 7: TC01, TC02, TC03, TC04

G Group 8: TC09, TC10, TC11, TC12

G Group 9: TD04

G Group 10: TD08

G Group 11: CA01, CA02, CA04

G Group 12: CA09, CA10, CA12

The post test photos, loaded analytical models, and the force--displacement response

from both the test and analysis is compared for each connection modeled are shown in Fig-

ures 5.21 through 5.54.

A typical discretized connection models half of the connection assembly cut at the

symmetry plane -- the 1--3 plane seen in the figures. The nodes on symmetry plane of the

reaction plate where the tension bolts connect the pull member is fixed, forming the reaction

boundary condition of the connection. In the context of a beam--column connection this

would be the junction of the column flange and web. Symmetry boundary conditions are

imposed on the symmetry planes of the component and pull plate. Nodes in these planes are
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constrained frommoving in the 3--direction. The horizontal plate in the context of a beam--

column connection represents the beam flange. The nodes at the +1 face of the pull plate

are constrained to a master node. Loading on the connection is achieved by displacing the

master node along the +1 axis.

Pretensioning the bolts is achieved using the available routine within ABAQUS in

which the nodes of two surfaces atmid point of the shaft length are drawn towards each other

causing pretension forces in the bolt. Design pretension values for different bolt sizes are

shown in Table 4.5. In the simulations bolts are pretensioned up to the value listed in this

table plus one kip. The idealized stress--strain relationships used to model the material be-

havior for the structural steel material and the A490 high--strength steel bolts are based on

test measurements and are shown in Figure 5.20.

Figure 5.20 Material stress--strain relationships used in connection models.

In the post--test photos of the failed specimens in Figures 5.21 through 5.54 the dark

areas on the white wash are areas which experienced excessive plastic deformations causing

the white wash to spall. The discretization and the deformed shape of the analytical model

under the applied load is also shown in these figures. The regionswith red contours are areas
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of high equivalent plastic strain which correspond well with the areas with spalled white-

wash in the test photos, specifically in the T--stub cases which failed with stem fracture this

is the area along the first line of shear bolts. This reflects the success of the analyticalmodels

capturing the underlying deformation mechanisms in the tested specimens.

Furthermore, in the following figures the cyclic test force--displacement response is

plotted in comparison to the monotonic force--displacement response of the analytical mod-

els. As part of the test program some of the components were separately tested under both

cyclic andmonotonic loads to demonstrate themonotonic response is equivalent to the back-

bone of the cyclic response curve. The analysis comparison ismade in the samespirit. Look-

ing at the figures it can seen that along with the stiffness and strength of the connection the

effect of bolt slippage is also captured, such as in specimen TA01.

In some cases the effect of bolt slip in the analysis occurs at lower force levels of that

in the tests, this can be attributed to the difference in loading (i.e. cyclic vsmonotonic). Un-

der greater displacements thebolts begin to bear on thebolt hole and and the connection com-

ponent continues to deform. At the displacement of maximum loading at which failure oc-

curs in the test, the analysis force is in good correlation. Calibration for failure criteria

parameters using the analytical model will be carried out at the displacement of the maxi-

mum load observed in the tests.
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Figure 5.21 Group 1 Specimen TA--17 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.22 Group 1 Specimen TA--18 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.23 Group 1 Specimen TA--19 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.24 Group 1 Specimen TA--20 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.25 Group 2 Specimen TB--09 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.26 Group 2 Specimen TB--10 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.27 Group 3 Specimen TA--01 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.28 Group 3 Specimen TA--02 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.29 Group 3 Specimen TA--03 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.30 Group 3 Specimen TA--04 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.31 Group 4 Specimen TA--09 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.32 Group 4 Specimen TA--10 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.33 Group 4 Specimen TA--11 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.34 Group 4 Specimen TA--12 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.35 Group 5 Specimen TB--01 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.36 Group 5 Specimen TB--02 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.37 Group 6 Specimen TB--05 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.38 Group 6 Specimen TB--06 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.39 Group 7 Specimen TC--01 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.40 Group 7 Specimen TC--02 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.41 Group 7 Specimen TC--03 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.42 Group 7 Specimen TC--04 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.43 Group 8 Specimen TC--09 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.44 Group 8 Specimen TC--10 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.45 Group 8 Specimen TC--11 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.46 Group 8 Specimen TC--12 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.47 Group 9 Specimen TD--04 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)



184

Figure 5.48 Group 10 Specimen TD--08 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.49 Group 11 Specimen CA--01 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.50 Group 11 Specimen CA--02 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.51 Group 11 Specimen CA--04 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.52 Group 12 SpecimenCA--09 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.53 Group 12 SpecimenCA--10 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)
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Figure 5.54 Group 12 SpecimenCA--12 (a) test specimen photo [103], (b) analytical model, and (c) test
vs. FE model axial pull force--displacement response.

(a)

(b)

(c)



191

5.5.2 Bolt Failure Calibration

Bolt strength and the AISC LRFD Specification design equations were discussed in

Section 5.2.1. As part of the component tests, Swanson [103] tested several bolts of the same

batch used in the component tests to verify the manufacturer’s certification for strength

among other properties. Bolts with 7/8 and 1 inch diameter of both A325 and A490 grades

where tested. As a result of the direct tension tests, Swanson found the ultimate bolt strength

of his bolt specimens were on average 8% higher than on the manufacturers certifications

with a standard deviation of 4%.

Furthermore, the average bolt strengths reported by themanufacturerswhere 140 ksi

for the A325 bolts with a standard deviation of 3.4 ksi, and 167.7 ksi for the A490 bolts with

a standard deviation of 2.7 ksi. The specified ultimate bolt strengths, ignoring the reduction

which takes into account the effective bolt section area are 120 ksi and 150 ksi for A325 and

A490 bolts, respectively. This means the ultimate strengths reported by the manufacturer

are higher than the nominal by an average of 16.7% and 8.5% for A325 and A490 bolts, re-

spectively.

Both the bolt tension and shear forces during loading and at the pull displacement

at which failure occurs in each connection is available from the detailed analytical models.

The tension forces for each bolt are obtained from the model by monitoring the normal con-

tact forces between the bolt head and the connectionmember. The shear forces are obtained

by monitoring and summing the contact traction forces between the bolt head and the con-

nection member and the normal contact forces between the bolt shank and the bolt hole.

Rather than directly prescribing bolt strength, the bolt tensile and shear stress state

at connection failure will be used to calibrate an elliptical interaction equation similar to

Equation 5.3. Among the test cases analyzed, specimenswhich failed as a result of bolt frac-

ture are listed in Table 5.5. The bolt forces from the analyses at the displacement of failure

during the tests are converted to corresponding stress values.
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Table 5.5 Swanson Component Test Analyses Bolt Failure Calibration Data

Test ID
Bolt

Diameter Failed Bolt
Type

Bolt Force
at Failure(kips)

Bolt Stress State
at Failure (ksi)Test ID Diameter

(in) Type
Tension, P Shear, V Tensile, ft Shear, fv

CA01 0.875 Tension 84.80 10.82 141.01 17.99

CA02 0.875 Tension 83.82 6.86 139.39 11.40

CA04 0.875 Tension 78.13 17.27 129.93 28.72

CA09 1.000 Tension 106.97 13.17 136.19 16.77

CA10 1.000 Tension 99.41 26.73 126.57 34.03

CA12 1.000 Tension 95.08 36.26 121.06 46.16

TA03 0.875 Tension 86.76 1.01 144.28 1.68

TA04 0.875 Tension 86.67 1.13 144.12 1.88

TA17 0.875 Tension 83.97 0.18 139.64 0.30

TA18 0.875 Tension 79.04 0.52 131.45 0.86

TA19 0.875 Tension 73.78 0.55 122.70 0.91

TA20 0.875 Tension 77.46 0.87 128.82 1.44

TB01 0.875 Shear 14.92 48.30 24.81 80.32

TB02 0.875 Tension 83.09 0.75 138.18 1.25

TB09 0.875 Tension 83.67 0.61 139.14 1.01

TB10 0.875 Tension 77.23 0.78 128.43 1.29

TC01 0.875 Tension 78.25 0.54 130.14 0.90

TC02 0.875 Tension 77.79 0.59 129.37 0.97

TC03 0.875 Tension 78.25 0.61 130.14 1.02

TC04 0.875 Tension 83.86 0.63 139.46 1.05

TC11 1.000 Tension 103.48 1.31 131.75 1.67

TC12 1.000 Tension 110.99 1.21 141.32 1.54

The bolt tensile and shear stress state at failure for each test case listed in Table 5.5

are used to calibrate the tensile--shear stress elliptical interaction equation which is the bolt

failure criterion. To ensure a better fit for cases which failed with greater interaction, the

pointswith shear stress less than 10 ksiwas excluded from the calibration process. The fitted

constants are the maximum tensile and shear stress capacity for the bolts. The resulting bolt

failure criterion is shown in Equation 5.46.

 ft
141.1
2+ fv

81.6
2≤ 1 Eqn 5.46
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where

ft = bolt tensile stress (ksi)

fv = bolt shear stress (ksi)

Figure 5.55 shows the comparison of the bolt failure criterion equation (Equation

5.46) plotted against the bolt stress state at failure extracted from the analyses of the test cases

which experienced bolt failure.

Figure 5.55 Bolt failure criterion Equation 5.46 plotted against Swanson component test analyses
bolt failure calibration data points extracted from analytical models.

5.5.3 Angle Component Failure Calibration

5.5.3.1 SMCS Material Property Calibration Methodology and Example

The Stress Modified Critical Strain (SMCS) criterion was calibrated to predict the

failure of different grades of structural steel under different loading conditions byKanvinde
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and Deierlein [54]. In their study, the SMCS material parameter, α was calibrated using

smooth notched round bar tensile specimens shown in Figure 5.56 with three different notch

radii to create different triaxiality stress states in the notch while maintaining the minimum

section area for all cases.

Finite element simulations of the test specimenswere used tomatch the test response

and determine the stress--strain state in the notch. The specimenswheremodeled using two--

dimensional axisymmetric elements with material plasticity and analyzed using ABAQUS.

The material stress--strain response was determined using round tensile specimens for each

grade steel.

Figure 5.56 Notched round tension bar specimen; notch radii 0.125 inches shown [54].

Cup--cone failure was the typical failure observed in these notched tension bars, oc-

curring at the center of the notch where the ductile cracks form and grows, leading to full

section failure. Halves of the failed specimens are shown in Figure 5.57. The rough castel-

lated surface in the notch is indicative of failure due to void growth and coalescence.
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Figure 5.57 .Close--up of notched tension bar specimens with cup--cone fracture at notch [54].

Notch radii: 0.06 in. 0.125 in.

The physical tests offer both the nonlinear response of the tensile specimen and a

point of failure (i.e. tensile displacement at failure). The stress--strain state in the specimen

at the displacementwhere failure occurs determined by analytical models enable the calibra-

tion of the SMCS material parameter, α. Figure 5.58 shows the comparison of test versus

analysis data for specimens machined from 1 inch thick A572 Grade 50 plates with three

different notch radius.

Two test curves are shown for each specimen which fail at unique displacements at

which calibrations aremade. Thecalibratedmaterial parameters for all the tests are averaged

for the specific material parameter. Among the various grades of American and Japanese

steel used for the notched round bar tensile tests, machined from structural shapes as well

as plates, this plate material is the closest to that of the T--stub material tested by Swanson

in terms of their yield strength and elongation.

Using data from the analytical models for the specimens, Kanvinde and Deierlein

made comparisons, shown in Figure 5.59, of the distribution of equivalent plastic strain,

stress triaxiality, and the SMCS from the bar axis to outer notch radius across the fracture

plane at the incrementwhere the tensile pull displacement is equal to that registered at failure

in the tests.
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Figure 5.58 Comparison of FEM and test data for notch round bar with radius of (a) 0.06, (b) 0.125,
and (c) 0.25 inches machined from a A572 Grade50 one inch thick steel plate [54].

(a)

(b)

(c)
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Figure 5.59 Comparison of (a) Equivalent plastic strain, (b) stress triaxiality, and (c) SMCSdistribu-
tion across notch cross section failure surface for specimens with 0.06 and 0.125 inch notch radii [54].

(a)

(b)

(c)
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Important observations can be made from the different comparison plots shown in

Figure 5.59.:

G Although the cup--cone failure initiates in the center of the notch (zero inches from

the center on the x--axis) themaximum equivalent plastic strain is at the outer surface

of the notch. Also, the maximum magnitude of the equivalent plastic strain for the

two different specimens are different. This means that equivalent plastic strain alone

is not a sound failure criterion. It not only fails to predict the correct location where

failure initiates, it is also not consistent. The maximum plastic strain values for the

two specimens with different notch geometry varies.

G The stress triaxiality distributions shows that the greatest constraint in the material

exist at the center of the notch where failure initiates. This is consistent with the

SMCS model where the value of critical plastic strain decreases with an increase in

the triaxiality term in the exponent.

G Most importantly, the SMCS magnitude for both specimens, calculated using the

relation in Equation 5.45 with the calibrated material property, α, meets the failure

criterion: SMCS = εp− εcriticalp > 0 consistently at their respective failure points. This

demonstrates the success of SMCS failure criterion in predicting failure and its

location of initiation in all three cases.

While presenting the VGM and SMCS models the characteristic length associated

with themechanismof void growth and intervoid neckingwas described as part of the failure

criterion that critical conditionmust be reachedwithin a finite volume rather than a singular-

ity as shown in Figure 5.60. The determination of the characteristic length is based on aver-

ages of several microstructural measurements by observing the fractured surface at a 45--de-

gree angle under a scanning electron microscope revealing the dimples formed by voids and

the plateaus in between these dimples. These dimple features can be seen in Figure 5.12 (b).

A lower bound definition of the material characteristic length is two times the aver-

age dimple diameters while an upper bound definition is the length of the largest plateau

measured between the dimples. Themeasured lower and upper bound characteristicmateri-
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al length of theA572--Grade50 tested steel platematerial is given byKanvinde andDeirleien

as 0.0033 and 0.017 inches respectively with and average of 0.007 inches. The SMCS dis-

tribution in the smooth notched tensile tests shown in Figure 5.59 (c) has a fairly flat gradient

at the areas where failure initiates. Thus, the failure criterion is not sensitive to the SMCS

values calculated at the nodal points of the finite elements which is quite larger compared

to the characteristic length. Themesh size becomes significant only in geometry which have

sharp cracks creating high gradients in the stress--strain values. In geometry with large areas

of strain with multiple potential failure zones the failure criterion should still be checked

within a certain finite volume to avoid two nodes at different parts of the model representing

different failure mechanisms to flag failure.

Figure 5.60 .Characteristic length measure in calibrating and applying SMCS [54].

The test results of the notched tensile specimens with the different notch size, fabri-

cated from A572--Grade 50 rolled steel plates and the calibrated SMCS material constants

at failure is summarized in Table 5.6. The mean and median calibrated SMCS material

constant of all nine test specimens, 1.19 and 1.18, respectively are close which implies a nor-

mal distribution. The different notch size in these tests produce distinctly different displace-

ments at failure although all have the same minimum section area. This reflects the relation

between the magnitude of stress triaxiality and ductility at failure. A simple strength based
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failure criterion would not be able to determine the difference in ductility between these

specimens.

Table 5.6 Summary of the smooth notch tensile tests for SMCS material constant calibration
for A572---Grade 50 steel plate.

Notch Size Test ID Failure Displacement
(in)

SMCS Material
Constant

1 0.0412 1.44
r=0.125 in. 2 0.0355 1.17

3 0.0372 1.32

r=0 06 in
1 0.0218 0.84

r=0.06 in.
2 0.0238 1.16

r=0 25 in
1 0.0490 1.18

r=0.25 in.
2 0.0502 1.19

Mean 1.19
Std. Dev 0.18
Median 1.18

To calibrate the SMCS material property, the same approach used by Kanvinde and

Deierlein presented abovewith smoothnotched tensile tests is followed onlyusing thebolted

T--stub and clip angle tests by Swanson [103] in conjunctionwith their analytical simulations

also previously presented. For each test case the stress--strain data at each node is interpo-

lated to their value at the connection displacement reported at failure.

Stress--strain values for each node interpolated at the failure displacement of the con-

nection is applied to the unfactored SMCS equation (Equation 5.45 with thematerial param-

eter, α=1) and ordered starting with the node with the largest unfactored SMCS value. To

ensure that the failure is not a singularity and the failure is located within a finite volume

indicating a local mechanism, the two nodes with highest unfactored SMCS values within

an inch of each other is used. The values of the second node of the pair is used to calibrate

the SMCS material property, α.
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5.5.3.2 SMCS Material Property Calibration

In Figure 5.61 the nodal equivalent plastic strain, unfactored SMCS and fitted SMCS

curves are plotted against the connection displacement for test casesTA01,TB06, andTC10.

The displacement at which failure occurs in the test connection ismarked with a vertical line

and circle. The SMCS failure criterion is satisfied when the equivalent plastic strain at the

node equals the stress modified critical equivalent plastic strain as defined in Equation 5.44.

Given the stress--strain values of the node of interest, the unfactored SMCS is plotted as

shown in the figure with a dashed line and the material parameter is backcalculated so the

SMCS curve intersects the equivalent plastic strain curve at the displacement of failure.

The results of the backcalculated SMCS material properties are tabulated in Table

5.7 for all the components tested by Swanson which failed by fracture in the T--stub compo-

nent. As noted while introducing the tests by Swanson, the TD series test specimens were

fabricated with noticeably poor workmanship at a separate shop later in the testing program.

The poor workmanship reflected on the test results as well as the calibrated SMCSmaterial

property ending up significant lower than the other cases. Themean of the calibratedmateri-

al property, η excluding the TD series is 1.17 with a standard deviation of 0.24. This is quite

close to themean1.19 determinedbyKanvinde andDeierlein even though the test specimens

used in both studies to calibrate these values are very different.

The mean and median for the calibrated material properties based on the Swanson

component tests are 1.17 and 1.12 respectively. Themedian of thematerial property for both

excluding and including the outlier cases from the TD series analyses are fairly close. This

indicates a bias in the distribution of the fitted parameter away from having a uniform dis-

tribution. Thus, using the median would be more appropriate in this case. The difference

in distribution can be explained through the fact that the smooth notched test specimens are

more common in geometry and where machined from the same plate material whereas the
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T--stubs specimensweremachined fromdifferent I--beams and varied in terms geometry and

topography.

Based on this result, for this study themedian of the fitted SMCSmaterial properties,

1.12 will be used in the connector failure criterion which results in Equation 5.47. As with

in the calibration process, failure of the component will be determined by at least two nodes

within a certain vicinity meeting the failure criterion. In most cases the element size in a

model will be much larger than the characteristic length of the material. The minimum dis-

tance to check between two nodes which meet the failure criterion will be the typical ele-

ments size. As previously discussed, SMCS has a low gradient in models without any sharp

crackswhich justifies the use of the typical element size rather thanmodeling the component

with elements equal or smaller than the material characteristic length.
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Figure 5.61 SMCSmaterial parameter fit for node with second highest ranking unfactored SMCS
value of pair within each other vicinity showing nodal equivalent plastic strain, unfactored SMCS,
and fitted SMCS at test failure for test cases (a) TA01, (b) TB06, and (c) TC10.

(a)

(b)

(c)
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Table 5.7 Summary of Swanson component tests for SMCS
material constant calibration.

Test ID SMCS Material Constant
TA01 1.141
TA02 1.010
TA09 1.097
TA10 1.063
TA11 1.115
TA12 0.833
TB05 1.708
TB06 1.409
TC09 1.119
TC10 1.156
TD04 0.420 *

TD08 0.296 *

Mean 1.17
Std Dev 0.24
Median 1.12

(*) These cases were excluded from the calibration set as the noticeably poor
workmanship of the test specimens impacted capacity.

SMCS= εp− εcriticalp = εp− 1.12 exp(− 1.5T)> 0 for r≤ lc Eqn 5.47

5.5.4 Failure Criteria Verification

With the bolt and component failure criteria calibrated (Equations 5.46 and 5.47),

the test analyses are interrogated to demonstrate the capability to determine themode of fail-

ure as well as the connection strength and ductility. For each test case Figures 5.62 through

5.95 show the processed connection analysis information ran through the failure criteria at

each increment and compared to the test data at hand. The first failure encountered is regis-

tered and plotted on the analysis response curve which is plotted alongwith the test response

curve on the lower pane of the figures.

On the lower right pane of the figures the tension--shear response for each individual

bolt in the connection is plotted against the bolt tension--shear interaction envelope which
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is the bolt failure criterion. The half symmetry connection model nodal geometry is plotted

in its top and side views in the top right pane. Finally, connection information and summary

of the failure mode and magnitudes is given in the top left pane of the figures.

At each analysis increment all the nodes in the connector element are checked against

the calibrated SMCS failure criterion. In the instance where two nodes within the critical

length which is set to be 0.25 inches, meet the criterion SMCS value of the minor node is

used to interpolate the true displacement at which failure is predicted to occur. This point

is marked on the connection analysis force--displacement response curve with a red triangle.

The two nodes which meet the SMCS criterion are marked on the nodal geometry plots in

the upper right pane to point at the location failure initiates. Furthermore, the tensile--shear

force state in each bolt when failure is predicted is registered with red squares in the lower

right pane on the bolt tensile--shear interaction force plots.

In the event the bolt failure criterion is met for a single bolt the bolt shear force is

used to interpolate the true displacement at which failure is predicted to occur. This point

ismarkedon the connection analysis force--displacement response curvewith a blue triangle.

The tensile--shear force state in each bolt is registeredwith red squares in the lower right pane

on the bolt tensile--shear force plots at the instance first bolt failure is predicted.

In the event bolt failure precedes failure in the connector element and is registered

within the extent of analysis data, that point of bolt failure is also plotted on the connection

force--displacement response curve for reference to visually mark the unused potential duc-

tility in that connection.

The summary of the predicted failure capacity and modes for each analysis case is

presented in Table 5.8 and compared to the test values. The analysis to test ratios of the con-

nectionmaximum force capacity and maximum displacement at failure are calculated in the

far right columns in this table. The mean and standard deviation of the analysis to test ratios

of the connection maximum force capacity are 1.06 and 0.06, respectively. The mean and
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standard deviation of the analysis to test ratios of the connection maximum force capacity

failure displacement are 1.09 and 0.22, respectively.

The failure criteria predicted the correct failure mode for all the test cases except for

TB01. Both failure points predicted by the SMCS criterion and the bolt failure criterion for

the test case TB01 are shown in Figure 5.76. It is seen in this figure that in absence of the

connector failure, a shear bolt failure is predicted which coincides with the mode of failure

reported in the test. The difference can be attributed to the distribution in the SMCSmaterial

property, η.
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Figure 5.62 Connection test case TA17 analysis and calibrated failure criteria prediction.
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Figure 5.63 Connection test case TA18 analysis and calibrated failure criteria prediction.
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Figure 5.64 Connection test case TA19 analysis and calibrated failure criteria prediction.
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Figure 5.65 Connection test case TA20 analysis and calibrated failure criteria prediction.
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Figure 5.66 Connection test case TB09 analysis and calibrated failure criteria prediction.
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Figure 5.67 Connection test case TB10 analysis and calibrated failure criteria prediction.
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Figure 5.68 Connection test case TA01 analysis and calibrated failure criteria prediction.
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Figure 5.69 Connection test case TA02 analysis and calibrated failure criteria prediction.
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Figure 5.70 Connection test case TA03 analysis and calibrated failure criteria prediction.
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Figure 5.71 Connection test case TA04 analysis and calibrated failure criteria prediction.
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Figure 5.72 Connection test case TA09 analysis and calibrated failure criteria prediction.
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Figure 5.73 Connection test case TA10 analysis and calibrated failure criteria prediction.
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Figure 5.74 Connection test case TA11 analysis and calibrated failure criteria prediction.
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Figure 5.75 Connection test case TA12 analysis and calibrated failure criteria prediction.
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Figure 5.76 Connection test case TB01 analysis and calibrated failure criteria prediction.
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Figure 5.77 Connection test case TB02 analysis and calibrated failure criteria prediction.
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Figure 5.78 Connection test case TB05 analysis and calibrated failure criteria prediction.
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Figure 5.79 Connection test case TB06 analysis and calibrated failure criteria prediction.
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Figure 5.80 Connection test case TC01 analysis and calibrated failure criteria prediction.
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Figure 5.81 Connection test case TC02 analysis and calibrated failure criteria prediction.
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Figure 5.82 Connection test case TC03 analysis and calibrated failure criteria prediction.
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Figure 5.83 Connection test case TC04 analysis and calibrated failure criteria prediction.
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Figure 5.84 Connection test case TC09 analysis and calibrated failure criteria prediction.
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Figure 5.85 Connection test case TC10 analysis and calibrated failure criteria prediction.
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Figure 5.86 Connection test case TC11 analysis and calibrated failure criteria prediction.
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Figure 5.87 Connection test case TC12 analysis and calibrated failure criteria prediction.
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Figure 5.88 Connection test case TD04 analysis and calibrated failure criteria prediction.
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Figure 5.89 Connection test case TD08 analysis and calibrated failure criteria prediction.
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Figure 5.90 Connection test case CA01 analysis and calibrated failure criteria prediction.



236

Figure 5.91 Connection test case CA02 analysis and calibrated failure criteria prediction.
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Figure 5.92 Connection test case CA04 analysis and calibrated failure criteria prediction.
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Figure 5.93 Connection test case CA09 analysis and calibrated failure criteria prediction.
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Figure 5.94 Connection test case CA10 analysis and calibrated failure criteria prediction.
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Figure 5.95 Connection test case CA12 analysis and calibrated failure criteria prediction.
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Table 5.8 Failure Criteria Verification Comparison

Gr Test
Test Results Analysis Results Max

Load
Max
DispGr

ou
p

Test
ID MaxLoad

(kip)
Max Disp
(in)

Failure
Mode

MaxLoad
(kip)

Max Disp
(in)

Failure
Mode

Ductility
Dy/Df

Load

Analysis/
Test

Disp

Analysis/
Test

TA17 315.4 0.202 T---Bolt 338.6 0.208 T---Bolt 9.1 1.07 1.03

1
TA18 291.7 0.197 T---Bolt 324.1 0.245 T---Bolt 8.3 1.11 1.24

1
TA19 257.4 0.173 T---Bolt 290.9 0.278 T---Bolt 10.3 1.13 1.61

TA20 234.7 0.229 T---Bolt 257.4 0.322 T---Bolt 10.8 1.10 1.41

2
TB09 315.1 0.258 T---Bolt 334.2 0.277 T---Bolt 10.9 1.06 1.07

2
TB10 277.1 0.208 T---Bolt 296.9 0.290 T---Bolt 11.3 1.07 1.39

TA01 486.7 0.615 Net Sec 494.6 0.580 Net Sec 18.6 1.02 0.94

3
TA02 456.4 0.623 Net Sec 499.2 0.710 Net Sec 20.6 1.09 1.14

3
TA03 451.1 0.809 T---Bolt 445.3 0.568 T---Bolt 14.8 0.99 0.70

TA04 388.9 0.660 T---Bolt 394.4 0.562 T---Bolt 14.4 1.01 0.85

TA09 432.5 0.608 Net Sec 487.1 0.615 Net Sec 21.8 1.13 1.01

4
TA10 426.5 0.620 Net Sec 483.7 0.639 Net Sec 20.2 1.13 1.03

4
TA11 424.9 0.759 Net Sec 476.5 0.761 Net Sec 20.2 1.12 1.00

TA12 424.3 0.974 Net Sec 471.4 1.166 Net Sec 27.2 1.11 1.20

5
TB01 506.3 0.854 S---Bolt 512.3 0.667 Net Sec 20.8 1.01 0.78

5
TB02 464.8 0.558 T---Bolt 474.9 0.624 T---Bolt 18.7 1.02 1.12

6
TB05 502.8 0.739 Net Sec 521.2 0.582 Net Sec 18.5 1.04 0.79

6
TB06 496.8 0.782 Net Sec 512.0 0.682 Net Sec 19.6 1.03 0.87

TC01 584.7 0.383 T---Bolt 587.8 0.534 T---Bolt 16.1 1.01 1.39

7
TC02 525.4 0.290 T---Bolt 531.8 0.422 T---Bolt 12.5 1.01 1.46

7
TC03 468.2 0.263 T---Bolt 475.5 0.361 T---Bolt 8.9 1.02 1.37

TC04 417.0 0.381 T---Bolt 416.7 0.403 T---Bolt 12.7 1.00 1.06

TC09 663.0 0.656 Net Sec 646.3 0.656 Net Sec 18.7 0.97 1.00

8
TC10 651.7 0.777 Net Sec 638.6 0.760 Net Sec 19.4 0.98 0.98

8
TC11 580.7 0.449 T---Bolt 575.3 0.651 T---Bolt 16.7 0.99 1.45

TC12 512.6 0.560 T---Bolt 491.6 0.517 T---Bolt 12.7 0.96 0.92

9 TD04 246.5 0.334 Net Sec 275.5 0.720 Net Sec 22.4 1.12 * 2.16 *

10 TD08 254.5 0.242 Net Sec 282.7 0.606 Net Sec 21.1 1.11 * 2.50 *

CA01 108.3 0.384 T---Bolt 120.8 0.334 T---Bolt 19.4 1.12 0.87

11 CA02 125.3 0.359 T---Bolt 135.4 0.363 T---Bolt 18.1 1.08 1.01

CA04 84.3 0.645 T---Bolt 96.3 0.670 T---Bolt 22.4 1.14 1.04

CA09 125.2 0.448 T---Bolt 154.6 0.492 T---Bolt 29.1 1.23 1.10

12 CA10 159.3 0.499 T---Bolt 162.9 0.511 T---Bolt 30.0 1.02 1.02

CA12 109.2 0.896 T---Bolt 110.2 0.823 T---Bolt 25.5 1.01 0.92

Mean 1.06 1.09

Std. Dev 0.06 0.22

(*) These cases were excluded from the mean and std. dev calculation as the noticeably poor workmanship of the test
specimens impacted capacity.
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5.6 Summary

In this chapter mechanics based strength models as codified in design specifications

and micromechanics based strength models for bolted connections are reviewed. As a pre-

lude to themicromechanics based approach, mechanisms leading to fracture and fatigue and

traditional calculation methods used to predict these events are also presented. The main

objective is to develop practical failure criteria to detect both bolt and connection component

failure from detailed three dimensional finite element models without the need for any fur-

ther refinement than what is necessary to simulate the nonlinear response of the connection.

Mechanics based strength models can oversimplify the mechanisms which initiate

failure and give incorrect results while traditional fracture and fatigue calculations do not

fully utilize the capabilities of current analyticalmodels to directly dealwith stress and strain

fields initiating these failure events in a practical way.

A failure criteria for the bolts and the connection components are directly calibrated

in this work by comparing the bolted T--stub and angle component tests performed by Swan-

son at failure to the stress state in the connection component and the force state in the bolts

in each connections respective analytical model. This failure criteria is used to assess the

strength and failure models of the bolted angle connection dataset in the following chapter.

The failure criterion for bolts is developed based on the elliptical interaction of the

tension and shear capacity envelope. This rather mechanistic approach is used for bolts as

their performance is better predicted due to the simple geometry and uniformity in produc-

tion. The demands on bolts are directly extracted from the finite element models and

compared to the capacity envelope. The tension and shear stress capacity for A490 grade

bolts used in the bolted angle connection dataset are directly calibrated from Swanson’s T--

stub and angle tests.

Due to its simplicity in calibration and implementation within the framework of fi-

nite element models, the Stress Modified Critical Strain (SMCS) based failure criterion is
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also calibrated using Swanson’s component tests. The SMCS criterion is a simplified exten-

sion of the Void GrowthMethod (VGM) whichmodels ductile fracture based on micro void

growth and coalescence in the steel.

The failure criteria developed is applied to the analytical models of the 28 T--stubs

and 6 clip angles component tested by Swanson, used in calibrating the failure criteria; to

assess the success in predicting the failure load, displacement and mode of failure. The pre-

dictions of the connection capacity using the failure criteria with the finite element models

are excellent. Themean value of the maximum analysis to test failure load ratio is 1.06 with

a standard deviation of 0.06 and mean value of the maximum analysis to test displacement

at failure ratio is 1.09 with a standard deviation of 0.22. The failure mode is predicted cor-

rectly in all but one connection where the bolt and component failure capacity were very

close to each other.
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CHAPTER 6

INFLUENCE OF CONNECTION TOPOGRAPHY AND GEOMETRY ON

CONNECTION RESPONSE

A dataset of the nonlinear response of parametric bolted clip angle connection mod-

els is presented in Chapter 4 and the methodology to determine failure and the mode of fail-

ure from these analytical simulations is presented in Chapter 5. Combining the nonlinear

response and failure the impact of geometry and topography of the bolted connection across

all the cases in the dataset will be assessed in this chapter. The main parameters of interest

involving the response of the bolt clip angle connections are the strength, the initial stiffness,

the plastic stiffness, and the absolute ductility or the displacement capacity of the bolted

angle connections.

It is desirable for the connection to be sized to perform in a ductile manner. The limit

states for bolted clip angle connections are listed in Table 5.1 and the equations to calculate

these limit states codified in design manuals are presented in Section 5.2. The force applied

to the bolted clip angle flows through the shear bolts in to the clip angle itself and finally

through the tension bolts. The least desirable failure mode is the failure of the tension bolts.

Ideally the angle would be sized to provide a mechanism to ensure ductile failure. Thus it

is important to be able to accurately distinguish the failure mechanism whether it is at the

bolt or clip angle.

Another measure of connection performance is the efficiency which is the ratio of

the utilized bolt tensile capacity. The efficiency of the connection is calculated by taking

ratio of the angle connection capacity to bolt tensile capacity. For all practical angle and bolt

sizes assessed, it will be shown that it is rare if not unfeasible to size a clip angle connection

which achieves a hundred percent efficiency. The impact of prying as discussed in the pre-
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vious chapter reduce the bolt tensile capacity available for external loads. Prying will be

studied in greater detail in Chapter 7.

6.1 Connection Response Assessment

For each analysis case in the bolted angle connection dataset the connection response

and failure criteria prediction is presented in detail in Appendix B in the same format as the

failure prediction criteria verifications presented previously in Figures 5.62 through 5.95.

The figures for each analysis case gives thorough information regarding both the analysis

response and failure prediction per the failure criteria described in Chapter 5. There are four

panes in each figure:

G all connection geometric and failure information is given in the top left pane.

G nodal geometry of the analytical connection model is plotted for both the side and
top view in the top right pane.

G connection force--displacement response with the failure point marked on the
response curve is given in the bottom left pane.

G tension--shear response for each bolt is plotted and compared to the bolt capacity
interaction envelope in the bottom right pane.

Furthermore, the connection initial and plastic stiffness, and the full analysis re-

sponse vectors for the connection force and displacement; and shear and tension response

for each bolt is given for each analysis.

In Appendix C the connection geometry and topographical dimensions along with

the analytically predicted analysis response and failure mode are tabulated in Table C.1 for

each bolted angle connection analyzed. For each analysis the connection capacity, displace-

ment, initial and plastic stiffness, and failure mode is presented. In the case the connection

fails due to bolt fracture the bolt is identified or if failure is predicted to occur in the angle

the zone of failure is given in the far right column of each row inTableC.1. The bolt number-

ing and zoning of the angle, to identify the location of failure initiation is given in Figure

6.1.
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The values in this table are visually summarized in the following sections to assess

the behavior of the bolted angle connections per connection geometry and topography. Of

the 405 connection configurations analyzed, bolt failure in the tension bolt, identified as bolt

3 in Figure 6.1, is detected in 185 cases while failure in the angle is detected in 220 of the

analysis cases. Angle failure is detected in: zone 1 (as defined in Figure6.1) in 47 cases, zone

3 in 172 cases, and zone 4 in 1 case.

In addition to the analytically predicted analysis response mentioned above, the cal-

culated nominal limit state capacities based onmechanics basedmodels which are discussed

in Chapter 5 Section 5.2 are calculated for each analysis case and tabulated in Appendix E.

In Table E.1 the connection geometry and topographical dimensions, analytically predicted

analysis response, failure mode, and connection efficiency; and the following calculated

limit state capacities are listed:

G Connection tension bolt failure

G Connection shear bolt failure

G Gross angle section yield

G Net angle section fracture

G Whitemore section yield

G Modified Whitemore section yield

G Block shear failure

G Prying

In all the 405 connections the calculated governing failure is due to prying with fail-

ure occurring in either the bolt in direct tension (Bolt #3 in Figure 6.1), or is in the angle leg

affixed to that bolt. Both the analytically predicted failure based on the failure criteria, and

the calculated nominal limit states identify the prying behavior as themajor mechanismgov-

erning failure mode for the bolted angle connections.

In the following sections the connection response characteristics of strength, initial

and plastic stiffness, absolute ductility and efficiency are graphically presented. The values

derived in these figures are based on analysis results and thepredicted capacity using the ana-



247

lytical failure criteria. This presentation of data enables the global assessment of the influ-

ence of the connection geometry and topography on the overall connection behavior of all

the parametric bolted angle connections in the dataset.

Figure 6.1 Bolted angle connectionmodel bolt and angle failure zone identification.

Zone 1

Bolt 1Bolt 2

Bolt 3

Zone 2
Zone 3 Zone 4 Zone 5

tf

g1

Each connection response characteristic mentioned above for all the the analyses are

presented in amatrix of plots in Figure 6.2 through 6.6. The column of plots are for connec-

tions with common angle leg size affixed by the tension bolts and the row of plots are for

connections with common bolts size. There are three columns of plots in each figure for

angles with 4 in, 6 in, and 8 in legs affixed to the tension bolts, ordered left to right. There

are four row of plots in each figure for connections with bolt sizes 1 in, 7/8 in, 3/4 in, and

1/2 in, ordered top to bottom. This organization enables to effectively assess the impact of

the different variables on the plotted connection response characteristic visually.

In each individual plot the response characteristic is plotted against the tension bolt

gage to angle leg thickness ratio ( g1∕tf). This ratio is used as anon--dimensional termdefining

the relative stiffness and strength of the tension bolt and angle member which are the main

critical components of the connection. Low ( g1∕tf) ratios imply connections having a rela-
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tively stiffer angle leg with a lower bolt gage and a greater angle thickness in comparison

with those having high ( g1∕tf) ratios.

The individual plots in the figures do not differentiate the connection anglewidth and

the size of the horizontal angle leg (L2) and its connecting shear bolt details, but nevertheless

a strong dependency of the angle response is observed to the tension bolt gage to angle leg

thickness ratio ( g1∕tf) for all the plotted response characteristics. Another layer of informa-

tion regarding the response of the connection is given by the color and shape of the plot sym-

bol in these figures. Data plotted with a blue circle identifies the response of a connection

which failed due to tension bolt failure, and the solid red symbols identify fracture of the

connection angle. The shape of red symbols identify the location at which the angle failure

is initiated as shown in the legend in each figure.

6.2 Connection Strength

The strength of all the bolted angle connections are summarized in amatrix of plots,

as described above, in Figure 6.2. The strengthof each connection isdetermined byapplying

the failure criteria described Chapter 5 to the connections in the analyses dataset.

In all the plots, bolt failure occurs in the connections with low ( g1∕tf) ratios. This is

generally the case for all the angle leg sizes in the data with ( g1∕tf) ratios less than 5 that are

connected with bolt diameters greater than in 1/2 in. Bolt failure is detected in almost all

the angles studied that have 1/2 inch bolts. This size bolt is generally not used in regular

structural beam column connections. Connections with higher ( g1∕tf) ratios are determined

to fail in the angle component. The majority of the angle failure is detected to occur in zone

3 -- this is the case for connections with a bolt diameters 3/4 inches and larger.

Looking at Figure 6.2 a strong relationship between the strength and the ( g1∕tf) ratio

can be seen. A general trend can be observed; starting from low ( g1∕tf) ratioswhere bolt fail-

ure governs the connection, the strength decreases roughly linearly as the ( g1∕tf) ratio in-
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creases and prying forces increasingly reduce the effective tensile capacity of the tension

bolts. Eventually angle failure begins to govern and the reduction in connection strength

displays an exponential relationship with increasing ( g1∕tf) ratio.

The highest connection capacity in each plot noted by the data point with the least

( g1∕tf) ratio is near the full tensile capacity of the bolt reduced slightly by prying forceswhich

is dependent on the angle geometry and topography. From the top row of plots of connection

strength with 1 in diameter bolts the maximum capacity of the connections in each plot in

each row is closely related to the bolt size and decreases progressively for the data plots in

each row below. The cases for which bolt failure is detected reach higher ( g1∕tf) ratioswhere

at the very bottom row of plots which are for connections with 1/2 in bolts, in almost all the

cases bolt failure dominates.
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Figure 6.2 .Bolted angle connection capacity versus tension bolt gage--angle thickness ratio plotted for
all different angle leg and bolt diameter size groups with failure mode identified.
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(see Figure 6.1)

Looking at the plots in Figure 6.2 from left to right the data is grouped per the angle

leg size connected to the tension bolt. The ( g1∕tf) ratio range is greater as the leg size in-

creases, but given the same ( g1∕tf) ratio and bolt size, the angle leg size seems to have little

effect on the connection strength. This validates the limitation on the effective distance of

the prying force from the tension bolt designated by a’ in Figure 5.6.

6.3 Connection Ductility

The connection displacement ductility of all the bolted angle connections are sum-

marized in a matrix of plots in Figure 6.3, in the same manner described previously. The
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displacement of each connection is plotted at which failure is detected per the failure criteria

described Chapter 5 from the connection analysis.

For all the connections with bolt sizes greater than 1/2 in there is linear relationship

between the displacement ductility of the and the ( g1∕tf) ratio of the connection. The dis-

placement ductility increases as the ( g1∕tf) ratio increases. In all the cases with low ( g1∕tf)

ratios where bolt failure governs the displacement ductility is low. This is consistent with

the assumption that bolt failure is a relatively brittle limit which occurs with little deforma-

tion in the connection.

When comparing the different columns of plots from left to right where the angle leg

size connected to the tension bolt increases, from 4 in to 8 in, the slope formed by the the

data points slightly increase. All the data points in the far left column plots for connections

with 8 in leg and high ( g1∕tf) ratios have high displacement ductility and angle failure, all of

which is detected in zone 3 of the angle, as defined in Figure 6.1. The greater the angle leg

connected to the tension bolt, the more room there for greater bolt gages which allow for

more deformation.

Shown in the columns to the left, for the connections with shorter angle legs and bolt

sizes of 7/8 in and 3/4 in, the location at which angle failure is detected shifts from zone 3

to zone 1 as the ( g1∕tf) ratio increase. Bolt failure was detected for the majority of connec-

tionswith 1/2 in diameter bolts, plotted at thebottom row. All these connectionswith a ( g1∕tf)

ratios less and around 5 have extremely low ductility.
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Figure 6.3 Bolted angle connection displacement ductility versus tension bolt gage--angle thickness
ratio plotted for all different angle leg and bolt diameter size groups with failure mode identified.
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6.4 Connection Stiffness

The initial stiffness and the plastic stiffness measured at the point of failure on the

force--displacement response curve of all the bolted angle connections in thedataset are sum-

marized in a matrix of plots in Figures 6.4 and 6.5, respectively. In general both the initial

and plastic stiffness of the connections display an exponential relationship with increasing

( g1∕tf) ratio.

Similar to the plots in Figure 6.2 which summarize the strength of the connections;

the greatest initial stiffness, shown in Figure 6.4, occurs in connectionswith the lowest ( g1∕tf)

ratio in each plot inwhich all these stiffer connections, failure is governed by the tensionbolt.
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Comparing the row of plots with common bolt sizes, greater stiffness can be achieved using

connections with larger bolt size and lower ( g1∕tf) ratio. As with the strength of the connec-

tions, given the same ( g1∕tf) ratio and bolt size, the angle leg size seems to have little effect

on the initial stiffness of the connection.

Figure 6.4 Bolted angle connection initial stiffness versus tension bolt gage--angle thickness ratio
plotted for all different angle leg and bolt diameter size groups with failure mode identified.
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The connection plastic stiffness per their ( g1∕tf) ratio are summarized in Figure 6.5.

While the connectionswith lower ( g1∕tf) ratios have the greatest plastic stiffness albeit much

lower compared to the initial stiffness, there is a clear distinction between connections with

different governing failure modes. When bolt failure governs the plastic stiffness exponen-

tially drops as the ( g1∕tf) ratios of the connection increase. In almost all the cases where angle

failure governs the plastic stiffness is very small. This can be attributed to the fact that these
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connections have greater displacement ductilities due to the formation of a plastic mecha-

nism.

Figure 6.5 Bolted angle connection plastic stiffness versus tension bolt gage--angle thickness ratio
plotted for all different angle leg and bolt diameter size groups with failure mode identified.
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6.5 Connection Efficiency

Another measure of performance is connection efficiency. How much of the tensile

bolt capacity is utilized, ismeasured by the ratio of the connection capacity to the total tensile

bolt capacity. Ideally a connection would be as strong as the bolts it is connected with.

Though the true actual connection capacity is reduced by the behavior of the connection

member, in this case the angle, and its impact on the response of the tensile bolt. Bolt prying
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is themajor mechanismwhich reduces the connection efficiency. Pryingwas previously de-

scribed and will be studied in greater detail in the following chapter.

The efficiency of all the bolted angle connections are summarized in amatrix of plots

in Figure 6.6. One immediate conclusion looking at the plots is that no bolted angle connec-

tion in the dataset is able to utilize the full capacity of the tension bolts. The greatest efficien-

cy achieved for all the connections in the dataset is 0.88. The connection which achieved

the greatest efficiency is the 8 in wide L8x8x1 angle connection with a 3/4 in bolt at a 2.625

in gage.

Figure 6.6 Bolted angle connection efficiency versus tension bolt gage--angle thickness ratio plotted
for all different angle leg and bolt diameter size groups with failure mode identified.
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Surveying the results in Figure 6.6 the greatest levels of connection efficiency is

achieved at the lowest ( g1∕tf) ratios where prying forces are the lowest. As the ( g1∕tf) ratio

increase the connection efficiency drops exponentially.

Looking at the plots in Figure 6.6 from left to right where the data is grouped per the

angle leg size connected to the tension bolt, there is a slight increase in the efficiency of the

connections as the angle leg size increases for connections with the same ( g1∕tf) ratio. The

same is true when comparing the row of plots with common bolt sizes; the efficiency of the

connections slightly increase for connections with the same angle leg size and ( g1∕tf) ratio

as the bolt size is reduced.

Reviewing the response summaries presented in Figures 6.2 through 6.6, some gen-

eral assessmentsmaybemade on the impact of topography and geometry of the bolted angle

connections to their structural response. Ideally a connection will have sufficient strength

and stiffness to transfer forces, yet also have sufficient ductility to accommodate excessive

deformation demands. For bolted angle connections with bolts 3/4 in and greater, tension

bolt failure can be avoided by designing the connection with a ( g1∕tf) ratio 5 or greater. Al-

though the connection efficiency achieved for such a design does not exceed 0.5, meaning

only half of the bolt capacity is being utilized in the connection due to prying forces.
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6.6 Visual Assessment of the Influence of Topography and Geometry on

Connection Response

In the previous section, all the connection response datawere summarized graphical-

ly to survey the response of bolted angle connections in relation to their geometry and topog-

raphy. The various connection response characteristics were found to have a strong depen-

dency on the connection ( g1∕tf) ratio, namely the tension bolt gage to angle thickness ratio.

In this section a cross--section of the angles from the analyzed dataset is presented to visually

compare the independent impact of extreme changes of the two governing factors.

A range of all size angles used in the dataset is presented in these comparison figures:

L6x4, L6x6, L8x4, L8x6, and L8x8 angles connected with 3/4 in bolts with either 6 or 8 inch

widths. Table 6.1 lists the subset of cases used in this section for visually presenting the dif-

ferent comparisons. In the first section the impact of angle thickness is visually compared,

followed by the impact of the tension bolt gage on the bolted angle connection capacity.

Table 6.1 Subset of angles used in visual connection response comparisons

Angle Size Angle
Thickness (in)

Tension Bolt
Gage (in) Angle Width (in) Bolt

Diameter (in)

L6x4
5/16
3/4

2.25
2.875

6

L6x6
5/16
3/4

2.25
4.875

8

L8x4
1/2
1

2.5
2.7

6 3/4

L8x6
1/2
1

2.5
4.75

8

L8x8
1/2
7/8

2.5
6.75

6
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6.6.1 Influence of Angle Thickness

In Figures 6.7 through 6.16 the influence of connection thickness is visually

compared between connectionswith the same geometry and topography, except angle thick-

ness. In these figures numerical information about the connection and its response is given.

The deformed shape of the connections are plotted with theMises stress contour at the point

at which failure is detected using the analytical failure criteria. Themaximum stress contour

shown with red is set the nominal ultimate stress of the connection material.

In all the comparison cases for the subset, failure in the angle is detected for the con-

nections with the minimum angle thickness while bolt failure is detected in all the connec-

tionswith themaximum angle thickness. The thicker angles by definition have lower ( g1∕tf)

ratios. Consistent with our findings in the previous sections the thicker angles failed at low

displacements, but have greater capacities compared to the thinner angles which allow for

greater deformations which result in greater connection displacement and lower capacities.

In the thinner angles for all the cases there are high stresses at both around the tension

bolt hole and at the angleheelwhere the thicker connections formost caseshave high stresses

if any at the angle heel. This is instructive about the force transfer mechanism of the angles.

The low deformations in the thicker angles with lower ( g1∕tf) ratios have greater prying ef-

fects on the tension bolts. The thinner angles with greater ( g1∕tf) ratios form plastic mecha-

nisms thus lower connection capacity and efficiency.
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Figure 6.7 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L6x4 angles, 6 inches wide, connected with 3/4 in diameter
boltswith 2.25 in gage and (a) 0.75 in, (b) 0.3125 in thick. (Shown half symmetry model about x--z plane)

(a) t = 0.75 in

g1 / t = 3.0

Capacity =87.1 kips

Displacement = 0.38 in

Failure Mode = Bolt

(b) t = 0.3125 in

g1 / t = 7.2

Capacity = 28.4 kips

Displacement = 0.96 in

Failure Mode = Angle
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Figure 6.8 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L6x4 angles, 6 inches wide, connected with 3/4 in diameter
bolts with 2.875 in gage and (a) 0.75 in, (b) 0.3125 in thick. (Half symmetry model about x--z plane)

(a) t = 0.75 in

g1 / t = 3.8

Capacity = 65.9 kips

Displacement = 0.45 in

Failure Mode = Bolt

(b) t = 0.3125 in

g1 / t = 9.2

Capacity = 19.3 kips

Displacement =1.43 in

Failure Mode = Angle
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Figure 6.9 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L6x6 angles, 8 inches wide, connected with 3/4 in diameter
bolts with 2.25 in gage and (a) 0.75 in, (b) 0.3125 in thick. (Half symmetry model about x--z plane)

(a) t = 0.75 in

g1 / t = 3.0

Capacity = 101. kips

Displacement = .41 in

Failure Mode = Bolt

(b) t = 0.3125 in

g1 / t = 7.2

Capacity = 32.5 kips

Displacement = 1.1in

Failure Mode = Angle
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Figure 6.10 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L6x6 angles, 8 inches wide, connected with 3/4 in diameter
bolts with 4.875 in gage and (a) 0.75 in, (b) 0.3125 in thick. (Half symmetry model about x--z plane)

(a) t = 0.75 in

g1 / t = 6.5

Capacity = 46.9 kips

Displacement = 1.24 in

Failure Mode = Bolt

(b) t = 0.3125 in

g1 / t = 15.6

Capacity = 10.1 kips

Displacement = 3.04 in

Failure Mode = Angle
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Figure 6.11 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L8x4 angles, 6 inches wide, connected with 3/4 in diameter
bolts with 2.5 in gage and (a) 1.0 in, (b) 0.5 in thick. (Half symmetry model about x--z plane)

(a) t = 1.0 in

g1 / t = 2.5

Capacity = 95.7 kips

Displacement = 0.29 in

Failure Mode = Bolt

(b) t = 0.5 in

g1 / t = 5.0

Capacity = 52.7 kips

Displacement = 1.07 in

Failure Mode = Angle
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Figure 6.12 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L8x4 angles, 6 inches wide, connected with 3/4 in diameter
bolts with 2.75 in gage and (a) 1.0 in, (b) 0.5 in thick. (Half symmetry model about x--z plane)

(a) t = 1.0 in

g1 / t = 2.75

Capacity = 87.9 kips

Displacement = 0.32 in

Failure Mode = Bolt

(b) t = 0.5 in

g1 / t = 5.5

Capacity = 46.9 kips

Displacement = 1.25 in

Failure Mode = Angle
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Figure 6.13 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L8x6 angles, 8 inches wide, connected with 3/4 in diameter
bolts with 2.5 in gage and (a) 1.0 in, (b) 0.5 in thick. (Half symmetry model about x--z plane)

(a) t = 1.0 in

g1 / t = 2.5

Capacity = 107.0 kips

Displacement = 0.23 in

Failure Mode = Bolt

(b) t = 0.5 in

g1 / t = 5.0

Capacity = 62.4 kips

Displacement = 1.26 in

Failure Mode = Angle
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Figure 6.14 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L8x6 angles, 8 inches wide, connected with 3/4 in diameter
bolts with 4.75 in gage and (a) 1.0 in, (b) 0.5 in thick. (Half symmetry model about x--z plane)

(a) t = 1.0 in

g1 / t = 4.75

Capacity = 60.1 kips

Displacement = 0.45 in

Failure Mode = Bolt

(b) t = 0.5 in

g1 / t = 9.5

Capacity = 28.7 kips

Displacement = 3.42 in

Failure Mode = Angle
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Figure 6.15 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L8x8 angles, 6 inches wide, connected with 3/4 in diameter
bolts with 2.5 in gage and (a) 0.875 in, (b) 0.5 in thick. (Half symmetry model about x--z plane)

(a) t = 0.875 in

g1 / t = 2.86

Capacity = 102.0 kips

Displacement = 0.46 in

Failure Mode = Bolt

(b) t = 0.5 in

g1 / t = 5.0

Capacity = 56.1 kips

Displacement = 1.13 in

Failure Mode = Angle
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Figure 6.16 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of angle thickness on connection response for L8x8 angles, 6 inches wide, connected with 3/4 in diameter
bolts with 6.75 in gage and (a) 0.875 in, and (b) 0.5 in thick. (Half symmetry model about x--z plane)

(a) t = 0.875 in

g1 / t = 7.71

Capacity = 38.3 kips

Displacement = 2.52 in

Failure Mode = Bolt

(b) t = 0.5 in

g1 / t = 13.5

Capacity = 14.2 kips

Displacement = 5.50 in

Failure Mode = Angle
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6.6.2 Influence of Tension Bolt Gage

In Figures 6.17 through 6.26 the influence of tension bolt gage is visually compared

between connections with the same geometry and topography. As was done in the figures

in the previous section numerical information about the connection and its response is given

in each figure for each connection. The deformed shape of the connections are plotted with

the Mises stress contour at the point at which failure is detected using the analytical failure

criteria. The maximum stress contour shown with red is set the nominal ultimate stress of

the connection material.

In the comparisons in this section the anglewith greater tensionbolt gage ( g1) bydefi-

nition have greater ( g1∕tf) ratios. Consistent with our findings in the previous sections the

connection with greater ( g1∕tf) ratios have achieve greater displacements, but have lower ca-

pacities.
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Figure 6.17 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gudgeon connection response for L6x4 angles, 6 inches wide, 0.3125 in thick, connected
with 3/4 in diameter bolts with tension bolt gage of (a) 2.875 in, and (b) 2.25 in. (Half symmetry model
about x--z plane)

(a) g1 = 2.875 in

g1 / t = 9.2

Capacity = 19.3 kips

Displacement = 1.43 in

Failure Mode = Angle

(b) g1 = 2.25 in

g1 / t = 7.2

Capacity = 28.4 kips

Displacement = 0.96 in

Failure Mode = Angle
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Figure 6.18 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L6x4 angles, 6 inches wide, 0.75 in thick, connected with
3/4 in diameter bolts with tension bolt gage of (a) 2.875 in, and (b) 2.25 in. (Half symmetry model about
x--z plane)

(a) g1 = 2.875 in

g1 / t = 3.83

Capacity = 65.9 kips

Displacement = 0.45 in

Failure Mode = Bolt

(b) g1 = 2.25 in

g1 / t = 3.0

Capacity = 87.1 kips

Displacement = 0.38 in

Failure Mode = Bolt
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Figure 6.19 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L6x6 angles, 8 inches wide, 0.3125 in thick, connected
with 3/4 in diameter bolts with tension bolt gage of (a) 4.875 in, and (b) 2.25 in. (Half symmetry model
about x--z plane)

(a) g1 = 4.875 in

g1 / t = 15.6

Capacity = 10.1 kips

Displacement = 3.04 in

Failure Mode = Angle

(b) g1 = 2.25 in

g1 / t = 7.2

Capacity = 32.5 kips

Displacement = 1.10 in

Failure Mode = Angle
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Figure 6.20 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L6x6 angles, 8 inches wide, 0.75 in thick, connected with
3/4 in diameter bolts with tension bolt gage of (a) 4.875 in, and (b) 2.25 in. (Half symmetry model about
x--z plane)

(a) g1 = 4.875 in

g1 / t = 6.5

Capacity =46.9 kips

Displacement =1.24 in

Failure Mode = Bolt

(b) g1 = 2.25 in

g1 / t = 3.0

Capacity =101.0 kips

Displacement =0.41 in

Failure Mode = Bolt
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Figure 6.21 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L8x4 angles, 6 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of (a) 2.75 in, and (b) 2.5 in. (Half symmetry model about
x--z plane)

(a) g1 = 2.75 in

g1 / t = 5.5

Capacity = 46.9 kips

Displacement = 1.25 in

Failure Mode = Angle

(b) g1 = 2.5 in

g1 / t = 5

Capacity =52.7 kips

Displacement = 1.07 in

Failure Mode = Angle
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Figure 6.22 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L8x4 angles, 6 inches wide, 1.0 in thick, connected with
3/4 in diameter bolts with tension bolt gage of (a) 2.75 in, and (b) 2.5 in. (Half symmetry model about
x--z plane)

(a) g1 = 2.75 in

g1 / t = 2.75

Capacity = 87.9 kips

Displacement = 0.32 in

Failure Mode = Bolt

(b) g1 = 2.5 in

g1 / t = 2.5

Capacity = 95.7 kips

Displacement = 0.29 in

Failure Mode = Bolt
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Figure 6.23 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L8x6 angles, 8 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of (a) 4.75 in, and (b) 2.5 in. (Half symmetry model about
x--z plane)

(a) g1 = 4.75 in

g1 / t = 9.5

Capacity = 28.7 kips

Displacement = 3.42 in

Failure Mode = Angle

(b) g1 = 2.5 in

g1 / t = 5.0

Capacity = 62.4 kips

Displacement = 1.26 in

Failure Mode = Angle
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Figure 6.24 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L8x6 angles, 8 inches wide, 1.0 in thick, connected with
3/4 in diameter bolts with tension bolt gage of (a) 4.75 in, and (b) 2.5 in. (Half symmetry model about
x--z plane)

(a) g1 = 4.75 in

g1 / t = 4.75

Capacity = 60.1 kips

Displacement = 0.45 in

Failure Mode = Bolt

(b) g1 = 2.5 in

g1 / t = 2.5

Capacity = 107.0 kips

Displacement = 0.23 in

Failure Mode = Bolt
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Figure 6.25 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L8x8 angles, 6 inches wide, 0.5 in thick, connected with
3/4 in diameter bolts with tension bolt gage of (a) 6.75 in, and (b) 2.5 in. (Half symmetry model about
x--z plane)

(a) g1 = 6.75 in

g1 / t = 13.5

Capacity = 14.2 kips

Displacement = 5.5 in

Failure Mode = Angle

(b) g1 = 2.5 in

g1 / t = 5.0

Capacity = 56.1 kips

Displacement = 1.13 in

Failure Mode = Angle
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Figure 6.26 Deformed shape, stress contour (Mises) and numerical comparison demonstrating the effect
of tension bolt gage on connection response for L8x8 angles, 6 inches wide, 0.875 in thick, connectedwith
3/4 in diameter bolts with tension bolt gage of (a) 6.75 in, and (b) 2.5 in. (Half symmetry model about
x--z plane)

(a) g1 = 6.75 in

g1 / t = 7.7

Capacity = 38.3 kips

Displacement = 2.52 in

Failure Mode = Bolt

(b) g1 = 2.5 in

g1 / t = 2.9

Capacity = 102.0 kips

Displacement = 0.46 in

Failure Mode = Bolt
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6.7 Summary

In this chapter the failure criteria developed in Chapter 5 is applied to the dataset of

the nonlinear response of parametric bolted clip angle connectionmodels presented inChap-

ter 4 to assess the impact of geometry and topography of the bolted connections on the fol-

lowing response characteristics: strength, initial stiffness, plastic stiffness, and absolute duc-

tility or the displacement capacity.

The response characteristics for each connection for all the connections arepresented

in a matrix of plots where the column of plots are for connections with common angle leg

size affixed by the tension bolts and the row of plots are for connections with common bolts

size. This organization enables to effectively assess the impact of the different variables on

the plotted connection response characteristic visually.

The individual plots in the matrix plots the response characteristic is plotted against

the tension bolt gage to angle leg thickness ratio ( g1∕tf). These plots do not differentiate the

connection angle width or the size of the horizontal angle leg (L2) and connecting shear bolt

details, but nevertheless a strong dependency on the ( g1∕tf) ratio is observed for all the re-

sponse characteristics assessed.

In addition to the graphical presentation of the response characteristics, a representa-

tive cross--section of the dataset connections are used to visually demonstrate separately the

impact of the angle thickness and tension bolt gage on the bolted angle connection response.

The deformed shape with Mises stress contour of the connections with contrasting parame-

ters, for either angle thickness or bolt gage, are compared side by side.

Angle failure governs for connections with the minimum angle thickness while bolt

failure governs in connections with the maximum angle thickness for the subset of connec-

tions used in the figures. Consistent with the graphical plots, thicker angles failed at low

displacements, but have greater capacity compared to the thinner angles which allow for

greater deformations which result in greater connection displacement and lower capacities.
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The thinner angles with greater ( g1∕tf) ratios form plastic mechanisms thus lower connection

capacity and efficiency. Furthermore angles with greater tension bolt gage ( g1) by definition

havegreater ( g1∕tf) ratios and again consistentwith the findings in thegraphical plots connec-

tions with greater ( g1∕tf) ratios have achieve greater displacements, but have lower capaci-

ties.
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CHAPTER 7

ULTIMATE STRENGTH PRYING MODELING

Prying forcesgreatly influence theoverall failure capacity of a connectiondepending

on the relative flexibility of the tension bolt and the angle leg fastened to it. Additional forces

on the tension bolt are added to the externally applied forces on the connection due to prying

forces arising from the bearing of the leg edge. The prying phenomenon in bolted connec-

tions was presented in detail in Chapter 5 along with the strength models used in the AISC

LRFD Specification [6] and the Eurocode [37] along with a hybrid of the two approaches

proposed by Swanson and Gao [102].

In this chapter the prediction of these prying models will be assessed against the re-

sults from the parametric analytical study. The current prying strength models are not suc-

cessful in predicting the failure for the angles which have high bolt gage to leg thickness ra-

tios. A modification to both the Eurocode model and the hybrid approach proposed by

Swanson and Gao are presented which consistently predict the strength and failure mode

across the range of the bolted angle connection dataset geometry and topography. The pro-

posed prying strength models are compared to several experimental data found in literature

and are shown to successfully predict the connection capacity in comparison to the existing

models.

7.1 Review of Prying Models

7.1.1 AISC Specification Prying Model

The prying strengthmodel in theAISCLRFDSpecification [7] is basedon themech-

anism described by Kulak [63] and further developed by Astaneh [11] and Thornton [108]
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which have been described in Figure 5.6 in Section 5.2.3. In this model three failuremecha-

nisms are calculated depending on the relative stiffness and strengths of the bolt and angle.

The mechanism with the lowest capacity governs the prying strength of the bolted connec-

tion.

The angle leg, or in the case of a T--stub the flange, connected to the tension bolt is

modeled as a beam spanning between the bolt and heel. If the flange is relatively slender

compared to the bolt the behavior idealized by the beam model is assumed to bend with a

double curvature and the strength based on a flangemechanism is calculated using Equation

5.17. If the flange is stiff enough to prohibit deformations which cause prying forces to de-

velop, bolt strength governs, given in Equation 5.19. In between these two mechanisms a

mixed mode mechanism of the flange and bolt failure governs, given in Equation 7.2.

T=
(1+ δ)
4b′ pFyt2f Eqn 7.1

T= Ba′
a′ + b′ +

pFy
4(a′ + b′) t

2
f Eqn 7.2

T= B Eqn 7.3

where

Fy = material yield strength (ksi)

B = Bolt tensile strength (kips)

tf = angle leg or flange thickness (in)

p = width tributary to bolt (in)

a’ and b’ are topographic dimensions identifying the bolt placement defined

in Figure 7.1 for T--stub components and modified for angle components. Among these di-

mension in the figure the bolt edge distance dimension a is limited to 1.25bwhen calculating
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a’. Variable δ in Equation 7.1 is the ratio of the net flange section at the bolt line and the gross

flange section adjacent to the heel as defined in Equation 5.10.

Figure 7.1 AISC Specification prying strength model leg dimension definitions for (a) T--stubs and
(b) angles.

b

a

b’

a’

tf

g1
b

a

b’

a’

tf

g1

(a) (b)

Thornton [109] proposed modifications to the AISC Specification prying equations

to predict the connection yield strength for serviceability and the ultimate strength for capac-

ity. For prying strength prediction he proposed using the material ultimate strength which

was implemented in the most recent AISC LRFD Specification [8] rather than the yield

strength used previously in the same relations. This approach will also be assessed in the

following sections.

7.1.2 Eurocode Specification Prying Model

The prying strength model in the Eurocode is based on the same simple beammodel

approach used in the AISC Specification, but with different topological and geometric defi-

nitions and recognition of the effect of the setback on the hinge location in the angle leg.

The three failure mechanisms are calculated with the following equations.

T=
pFyt2f
2m

Eqn 7.4
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T= nB
m+ n+

pFyt2f
4(m+ n)

Eqn 7.5

T= B Eqn 7.6

wherevariables are the same used in theAISCequationsgiven in the previous section

and the topographic dimensions m and n, identifying the bolt placement defined in Figure

5.9. The setback in a beam--column connection is be the space between the column flange

and the beam end. When the setback is less than 0.4 times the leg thickness (tf), theparameter

m is measured from the bolt hole center to 0.8 times the angle or T--stub radii away from the

leg surface. When the setback is larger than 0.4(tf) the hinge is assumed to occur in the leg

which tension is applied in plane.

Figure 7.2 Eurocode prying strength model leg dimension definitions for beam setback (a) less
than 0.4 times, and (b) greater than 0.4 times the angle leg thickness.

m

n

0.8r
m

n

0.5t

r

(a) (b)

tf

7.1.3 AISC and EuroCode Hybrid Prying Model

Swanson and Gao [102] proposed to combine topographical dimension definitions

of theAISCLRFDSpecificationwith the consideration of the setback influence on the hinge

location from the EuroCode. They compare all three prying strength models to test data of

one inch thick heavy clip angles previously tested by Swanson [103]. For the 10 tests they

compare the three prying strengthmodels they found that the error between the test data and
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theAISC, EuroCode and hybridmodel is --13.1%, 15.5%, and --0.3% , respectively. Clearly,

the hybrid prying strength model was more successful in predicting the test capacities, yet

the authors acknowledge the tests they compare to is limited in range and needed further

scrutiny with a larger set of data.

TheAISCLRFDSpecification Equations 7.1 through 7.3 for the three failuremech-

anisms are used with the topographic dimensions defined in Figure 5.10.

Figure 7.3 Swanson and Gao prying strength leg dimension definitions for beam setback (a)
less than 0.4 times, and (b) greater than 0.4 times the angle leg thickness.
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a’

0.8r
b

a
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7.2 Assessing Prying Strength Models and Proposed Enhancement

The analytical parametric bolted angle dataset which covers a large range of angle

size, angle thickness, angle width, bolt diameter, and bolt gages resulting in 405 cases was

presented in detail in Chapter 4. Based on the failure criteria developed in Chapter 5 the con-

nection capacities and failure modes for each analysis case was predicted in Chapter 6. The

failure mode for all the bolt angles in the data set were either bolt fracture or fracturing of

the angle leg connected by the tension bolt, thus it is appropriate to use all of the cases to

assess the predictions of the prying strength models.

For each analysis case the ratio of the predicted failure capacity, using the failure cri-

teria to the calculated prying strength using the four models described above, namely the:
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G AISC LRFD Specification model [7]

G New AISC LRFD Specification model using ultimate material strength per
Thornton [8, 109]

G Eurocode model [37]

G AISC--Eurocode hybrid model per Swanson and Gao [102]

are plotted against the connection tension bolt diameter to leg thickness ratio

(φBOLT∕tf) which is a measure of relative strength of the tension bolt and angle leg bending

strength, in Figure 7.4. In these plots the bolt failure and angle leg failure modes predicted

by the failure criteria are differentiated by the symbol used to plot each case. Looking at

these plots, as onewould intuitively expect, the caseswhere thebolt diameter to leg thickness

is large, leg failure occurs while bolt failure occurs in cases where this ratio is low.

Another observation is that for the cases where angle leg/flange failure occur, the

analytically predicted leg capacity to equation capacity is consistently fairly conservative for

all the prying strengthmodels. Whereas for the caseswhere bolt failure is predicted this ratio

tends to decrease as the bolt diameter to angle leg thickness ratio decrease.

All of the prying strength models presented above may be plotted as a connection

strength to angle thickness solution space envelope. These plots are a function of the angle

width, strength, bolt diameter and strength, and bolt gage. Several cases in the parametric

database share the same values with varying thickness and can be plotted on a single enve-

lope plot. Consequently all of the 405 analysis cases can be plotted in 90 separate prying

strength versus angle leg thickness plots. Two of these plots are shown in Figures 7.5 (a)

and (b) where the prying strength vs thickness capacity envelopes are calculated using the

four models mentioned above and compared with individual analytically predicted failure

capacities. The jump in the prying strength envelopes for the Eurocode and Hybrid models

are due to the change in hinge location definition when the setback exceeds 0.4 times the

angle leg thickness, this is not an issue for T--stubs due to symmetry in the two flanges, which

precludes the possibility of an alternative hinge forming in the pulled stub. Themode of fail-

ure is differentiated in these plots by the shape of the datapoint as defined in the legend.
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The first two equations are also plotted in these figures for the AISC, Eurocode, and

Hybrid pryingmodels. The first equation in each pryingmodel identifies the capacity of the

angle leg failing in single curvature and the second equation identifies amixed mode failure

of the bolt and angle leg. As the angle gets thicker the capacity plateaus at the tension bolt

capacity where the angle leg is stiff enough to transmit the loadswithout deformation which

cause prying forces that limit the efficiency of the connection.

In both figures for all four prying models the datapoints of cases which are predicted

to have tension bolt failure follow or are above the curve plotted using the second equation,

marked as “Eq 2” in the legend. This is the case evenwhen the capacity envelope drawnwith

the heavy line for each model indicate angle leg failure. Swanson observed this while

comparing the capacities of the T--stub and clip angles pull tests he performed to prying

strength models. So much so, Swanson and Gao [102] ignored the capacities calculated us-

ing the first equations which indicate angle leg and focused on the second equation which

predicts mixed mode failure while they demonstrate the hybrid prying strength model pre-

dictions. All the tests they use in their comparisons resulted with tension bolt failure.

While the cases which are predicted to have angle leg failure do fall in the thickness

range which is limited by the curve plotted using the first equation, marked as “Eq 1” in the

legends, the prying strengthmodels are in most cases extremely conservative. An exception

is theAISCprying strengthmodel calculated using the ultimatematerial strength (Fu), rather

than the yield strength (Fy) as proposed by Thornton. Though, this strength model can be

unconservative for cases with bolt failure as seen in Figure D.1 in Appendix D where all the

bolted angle connection response dataset are plotted against all the prying strength model

envelopes discussed in this chapter.

In the light of the discussion above and clearly shown in Figure 7.4, all the prying

strength models are fairly conservative in predicting angle leg or T--stub flange failure. It

is clear that a modification is necessary to the prying models equation predicting angle leg
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failure. The prying strength models should envelope the capacity of the connection and it

is not desirable to be unconservative, so the ratio of the predicted or tested capacity of an

angle or T--stub to an ideal prying strengthmodelwould lie on or closely above the linemark-

ing unity, shown by the continuous line in each plot in Figure 7.4. Clearly none of themodels

provide such prediction.

There is a distinct lower limit in diamond shaped datapoints representing cases of

angle leg failure, specifically for both the Eurocode and hybrid model plots in Figure 7.4.

The goal of any strength model is to predict the failure certainly without being unconserva-

tive and neither too conservative which results in uneconomic designs. In the case of the

prying strength models the first equation which predict angle leg failure needs to be scaled

up to bring the datapoints closer to unity in these twomodels. Taking the average of the data

points indicating angle leg failure as a scale would create several unconservative cases.

However, the mode of the ratios of the data points identifying connections with angle leg

failure predicted shown with dashed lines in Figure 7.4, proves to be an ideal measure to use

as a scale. The mode of a dataset is the value that occurs the most often. The mode in both

the Eurocode and hybrid model can be approximated as three to scale for the first equations.

All the models are based on a simple beammodel which deforms via plastic hinging

at subscribed locations. The main difference between the prying strength models are the as-

sumptions towhere these hinges occur. The discrepancy between the current prying strength

models can be attributed tomaterial hardening and catenary action in the angle leg or T--stub

flange. In reality, as the connection is loaded, the area between the tension bolts and the heel

of the angle leg begin acting like a constrained plate deforming. When large displacements

occur in the angle leg compared to the thickness the pure bending assumption does not hold;

tension occurs at the neutral surface of the angle leg due to catenary action. This effect is

shown to be valid when displacements are in the the order of the angle leg thickness (dis-
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placement/thickness >1) [48]. Also, the prying strength models are based on the material

yield strength and ignore material hardening which would occur under large deformations.

In Figure 7.6, the pull angle analyses which have deformations in the order ofmagni-

tude of the angle leg thickness or greater are marked in the hybrid model plot recreated from

Figure 7.4. It is seen that for all cases predicted to have angle leg failure andwhich theprying

strengthmodel predictions are conservative are all marked indicating to have large deforma-

tion. Based on these results a new prying strength model is proposed and assessed against

the analytical parametric data set and test data.
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Figure 7.6 Ratio of analysis failure to prying strength capacity plotted against bolt diameter to angle
leg thickness ratio for the hybrid prying strength model with failure mode identified for each data point
and cases with large deformations marked with square symbol.
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7.2.1 Proposed Modification to the Eurocode and Hybrid Prying Strength Model

Based on the observations in the previous section, the Eurocode and Hybrid prying

strength models presented in Section 7.1.3 are modified by scaling the first equation which

defines the angle leg failure by the mode of the ratio of the analytically predicted capacity

to the model strength for all data points representing such failure mode. The mode these of

these ratios for themodels is approximately 3, and is identified in the plots with dashed lines

for comparison in Figure 7.4. The line marking the mode value in the plot agrees fairly well

with the bottom limit of all the data points which represent angle leg failure.

Applying this modification to the Eurocode prying strength model, the proposed

“Modified Eurocode” prying strengthmodel is presented in the following equationswith the

definitions of the topographical dimensions given in Figure 7.2:
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T=
3pFyt2f
2m

Eqn 7.7

T= nB
m+ n+

pFyt2f
4(m+ n)

Eqn 7.8

T= B Eqn 7.9

Alternatively, applying this modification to the Hybrid prying strength model, the

proposed “Modified Hybrid” prying strength model is as follows:

T= 3(1+ δ)
4b′ pFyt2f Eqn 7.10

T= Ba′
a′ + b′ +

pFy
4(a′ + b′) t

2
f Eqn 7.11

T= B Eqn 7.12

The definitions of the topographical dimensions is given in Figure 7.7. These are the

same with the hybrid model definitions, but in Figure 7.7 (a) where the setback is less than

0.4 times the angle leg thickness the hinge location is 0.5 rather than 0.8 times the angle ra-

dius away from the pull leg. This is based on Swanson’s recommendation and while there

is little difference, it favors better predictions [104].

Figure 7.7 Proposed prying strength model leg dimension definitions for beam setback (a) less
than 0.4 times, and (b) greater than 0.4 times the angle leg thickness.

b’
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The ratios of analysis failure to predicted strength model capacities for all the cases

in the analytical data set is compared between the AISC, Eurocode and Hybrid prying

strengthmodels; and theModified Eurocode andModifiedHybridmodels inFigures 7.8 and

7.9, respectively.

The statistics of the analytically predicted prying strength to model prediction ratios

for all the prying models and the proposed prying strength model is presented in Table 7.1.

The ratio of an ideal prying strengthmodel prediction would be unity or closely above unity

for a safe design. The proposed modifications are clearly more consistent in predicting the

ultimate prying strength of the bolted connections and removes the extreme conservatism

observed in the currentmodels. TheModified Hybridmodel resultswith a analysis tomodel

ratio mean of 1.10, closest to unity among all models and the lowest standard deviation of

0.11. TheModified Eurocodemodel results with amean ratio of 1.22, not far off from unity

compared to other currently used models.

Among the two proposed modifications the Modified Eurocode model is relatively

simpler and the lowest analysis to model ratio is 0.95 compared to 0.85 from the Modified

Hybrid model. This means that theModified Eurocodemodel is relatively less unconserva-

tive and within 5% of unity which would make it an acceptable model.
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Table 7.1 Summary of Prying Strength Models Prediction RFE/REQ Ratios for Analytical Data

Prying Strength Model Min Max Mean Standard
Deviation

AISC 1.03 4.70 2.85 0.82

AISC using Fu 0.91 3.06 1.87 0.51

Eurocode 1.11 5.00 2.93 0.83

Hybrid 1.03 4.70 2.85 0.82

Modified EuroCode 0.95 1.67 1.22 0.14

Modified Hybrid 0.86 1.57 1.12 0.11

The prying strength envelopes presented for two sets of specific geometric and topo-

graphical variables plotted against analytically determined connection strengths in Figures

7.5 (a) and (b) are repeated in the Figures 7.10 (a) and (b), but this time including the pro-

posed modified prying strength model envelopes. These plots graphically demonstrate, not

only the prediction of the modified prying strengthmodels, but also their success in predict-

ing the correct failure mode.

The two equations which construct the prying strength capacity envelope are also

plotted in the figures with dash lines. The mechanism behind the first equation implies a

angle leg failure while the second equation implies a mix mode failure of the angle leg and

bolt fracture. Each point in the figures represent the analytically calculated capacity for the

given angle thickness. The shape of the data point reflects the predicted mode of failure;

round and diamond markers are leg failure and bolt fracture, respectively. For the modified

prying strength models presented in the mentioned figures the relevant equation predicting

the capacity for each case is consistentwith the predicted failuremode observed analytically.

Up to this point the prediction of the bolted angle prying strength models were

compared numerically. Using the subset of connections which is a cross--section of all size

angles used in the analytical dataset previously listed in Table 6.1 are used to visually

compare the deformed shape and stress contour state of the analyticalmodels at the predicted

load capacities determined analytically from the model failure criteria, using the modified

hybrid, and the AISC prying strength models in Figures 7.11 through 7.30.
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The deformed shape of the connections are plotted with the Mises stress contour at

the point at which failure is detected using the analytical failure criteria. The maximum

stress contour shown with red is set the nominal ultimate stress of the connection material.

These figures demonstrate that the AISC prying strength model in almost all cases

predicts a capacity which significantly under utilizes the angle strength by determining fail-

ure at a load level at which yielding in the angle is hardly exists.

Comparison for thewhole dataset against all the prying strengthmodel envelopes are

presented in Appendix D. The development of the modified prying strength models is pos-

sible due to the large parametric dataset enabling a large range of variables to be assessed

against currentmodels. In the next section all thesemodels are compared against real experi-

mental test data of bolted angle and T--stub component pull tests given in literature. The as-

sessment with real experimental data gives confidence in the prediction of the proposed pry-

ing strength model modifications and also demonstrates the conservatism in the current

models.
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7.3 Verification of Prying Strength Modeling with Experimental Data

Several bolted angle and T--stub components tested under monotonic and cyclic

loading in literature are gathered to assess the prying strength models presented in the pre-

vious section and verify the performance of the modified prying strength models. Relevant

test cases which failed by either bolt fracture or angle leg or T--stub flange failure is included

in this assessment. Test cases with other failure modes are excluded. Bolted angle and T--

stub component tests used in this section are from Swanson [103], Shen and Astaneh [92],

Guravich and Dawe [45], and Douty and McGuire [33].

Swanson tested individual one inch thick heavy clip angle and T--stub components

with cyclic andmonotonic loads. Shen andAstaneh tested double angles with their legs con-

nected to a single pull plate and loaded under cyclic loads. Guravic and Dawe tested angles

in a similar configuration to those in Shen and Astaneh’s study, but their objective was to

study tension and shear interaction. Their specimens were relatively light angles with both

legs connected with single row of bolts -- these cases serve as a validation to themodification

of the first equation which predicts the leg failure with single curvature. Finally, Douty and

McGuire tested T--stubs cut from wide flange shapes as well some fabricated by welded

plates.

The geometric and topological dimensions, material and bolt strength, loading type,

failuremode and capacities for each test case is presented in Table7.2. The tested component

capacities are listed and compared to the seven prying strengthmodels in Table 7.3. The test

case specimens labeled in these tables are listed and attributed to their source as follows:

G CA, TA, TB, TC test specimens per Swanson

G SA test specimens per Shen and Astaneh

G A test specimens per Douty and McGuire

G H210, H208 test specimen per Guravic and Dawe
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In Figure 7.31 the tested capacity to calculated strength ratio, using the proposed

Modified Eurocode prying strength model for each test case is plotted and compared to the

ratio of the said tested capacities to the following prying strength models: the AISC model,

the AISC model using the ultimate strength, and the Eurocode model.

Similarly, in Figure 7.32 the tested capacity to calculated strength ratio, using the

proposed modified Hybrid prying strength model for each test case is plotted and compared

to the ratio of the said tested capacities to, again, the following prying strength models: the

AISC model, the AISC model using the ultimate strength, and the Eurocode model.

Both figures clearly demonstrates the conservatism of the current prying strength

models, specifically for the predictions in the cases with large bolt diameter to angle leg (or

flange) thickness ratios. The mean of the ratios per each prying strength model is plotted

with dashed lines in each plot, the mean of the proposed model predictions are much closer

to unity for all of the datapoints, compared to the current model predictions.

The statistics of the tested versus calculated strength ratios are given in Table 7.4.

In this table the maximum and minimum ratio reflects the range of error in the predictions

by the prying strengthmodels, while themean and the standard deviation reflects the general

accuracy of the predictions. The mean of the two proposed prying strength models are not

only the closest to unity, but also have the lowest standard deviation. Among the two pro-

posed models the Modified Hybrid prying strength model has the prediction strength ratio

mean closest to unity. In comparison the use of the proposedModified Eurocode model has

less variables to calculate and is thus easier to use. Both models resulted with the same stan-

dard deviation of 0.24 for their prediction strength ratios which ismuch lower than the other

models.

The prying strength model envelope for each individual test case is plotted and

compared to the test data point for visual comparison in Figures 7.33 through 7.61. Three

plots are presented in each figure. In each plot the primary prying strength model envelope
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is plottedwith a heavy linewhile the relevant secondary pryingmodel is plottedwith a heavy

dashed line.

The plot on the left side of each figure compares the test data point to theAISCprying

strength model and also the AISC strength model computed using the material ultimate

strength rather than the yield strength as proposed by Thornton. The middle plot compares

the test data point primarily to the proposed Modified Eurocode prying strength model and

also the original Eurocode prying strength model. Finally, the plot on the right hand side

of each figure compares the test data point primarily to the proposedmodified Hybrid prying

strength model and also the original Hybrid prying strength model. For each of the primary

prying strength model plotted in the figures the first and second equations are also plotted

with light dashed lines.

The data point symbol distinguishes the mode of failure for each test. The test cases

which failed by leg or flange failure are plotted with a circle and diamond symbol is used

for the test cases which resulted with bolt failure. Also the failure mode observed in each

test is noted in the legend. This enables comparison between the the failure mode of the test

case to the particular prying strength model equation predicting the failure envelope for a

given test case. The first equations of the prying strength models a on a single curvature

flange or angle leg failure while the second equation reflects amixedmode bolt or angle leg/

flange failure.

The prediction of the proposed modified prying strength models are consistent with

the experimentally observed failure modes in all the test cases while this may not the case

for the AISC prying strength model. This can be seen in the comparison of the prediction

from the AISC prying strength model and the proposed prying strength models for the clip

angle test CA--04 shown in Figure 7.34(a). The AISC prying strength model is both non--

conservative and also predicting the wrong mode of failure as the limiting case is identified
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with the first equation. The proposedmodels predict the capacity consistent with the second

equations which predict a mix mode of failure and the predicted strength are conservative.
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Table 7.4 Summary of Prying Strength Models Prediction REXP/REQ Ratios Experimental Data

Prying Strength Model Min Max Mean Standard
Deviation

AISC 0.93 6.48 2.00 1.37

AISC using Fu 0.79 4.32 1.47 0.83

Eurocode 0.93 6.67 1.95 1.41

Hybrid 0.90 6.48 1.84 1.44

Modified Eurocode 0.90 2.22 1.18 0.24

Modified Hybrid 0.73 2.16 1.09 0.24
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7.4 Summary

In this chapter prying strength models are assessed using the capacities and failure

response of the analytical bolted angle connection dataset evaluated using the failure criteria,

all of which were developed in previous chapters. The prying strength models used in the

AISC LRFD Specification, the Eurocode and a Hybrid of the two models as proposed by

Swanson are assessed.

All of the prying strength models are based on modeling the response of a T--stub

flange or angle leg as simple beam which deforms under externally applied loads via plastic

hinging at subscribed locations. These models identify three modes of prying failure using

three different equations. the first equation identifies the capacity of the angle leg failing in

single curvature and the secondequation identifies amixedmode failure of thebolt and angle

leg. Where the angle leg is stiff enough to transmit the loads without deformation prying

is eliminated and the bolt tension capacity governs. Themain difference between the prying

strengthmodels is the assumption towhere the plastic hinges are placed in the flange or angle

leg beam model.

As part of the assessment of the prying models the ratio of the analytically predicted

prying strength and the prediction from the prying strength models for all in the analytical

bolted angle connection dataset are plotted. The ratio of the cases where angle leg fracture

is determined there is a clear conservatism in all the models. The mode of all these ratios

for the Eurocode model and the Hybrid model is approximately three. The correct the con-

servatism observed the first equation of these models which model the failure of the angle

leg in single curvature, is modified by a multiplier equal to the mode value of three. The

capacity of the connections governed by this failure is increased either directly by the in-

crease in the output of the first equation or by the fact that the second equation whichmodels

a mixed bolt--angle leg failure in double curvature becomes the governing equation due to

the increase of the latter.
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The higher capacity per the modified prying strength models can be attributed to the

over simplification of the actual mechanism in the angle leg by a simple beam model ap-

proach. In reality, as the connection is loaded, the area between the tension bolts and the heel

of the angle leg begin acting like a constrained plate deforming. When large displacements

occur in the angle leg compared to the thickness the pure bending assumption does not hold;

tension occurs at the neutral surface of the angle leg due to catenary action.

The modified Eurocode and Hybrid prying strength models are applied to the bolted

angle connection dataset as well as several experimental data found in literature. When

comparing the statistics of the analytically predicted or tested prying strength to model pre-

diction ratios between the existing and modified models; the modified models have means

muchcloser to unity andmuch lower standard deviationswhichmeanbetter responsepredic-

tions all all--round without the extreme conservatism.



365

CHAPTER 8

CONCLUSIONS AND FUTUREWORK

8.1 Summary and Conclusions

Various methods to model and characterize the stiffness, strength, and ductility of

bolted connectionswere investigated. A detailed three dimensional nonlinear finite element

modeling approach to accurately simulate the response of bolted connections was presented

based on beam to column top and bottom clip angle connection with web angle tests. These

simulations were used for verification and assessment of this approach. Sensitivity studies

of severalmodeling parameterswere performed to determine the degree of influence on sim-

ulation results. Using the level of information available by analyticalmodels themechanism

for force transfer in bolted angle connections was studied in detail. The simplification of

using a single or assembly of components to approximate the full connection response was

also studied.

Based on the presented modeling approach a parametric bolted angle connection

modelwas used to generate a nonlinear response dataset of 405 connection cases. The bolted

angle connection size and topographical parameters used covers a wide range typically used

in practicewithin design code limitations. Thisbolted connectionnonlinear responsedataset

was used extensively in other parts of this thesis as describedbelow. Key tasks that havebeen

conducted in this thesis can be summarized as follows.

Two empirical modeling schemes to practically model the nonlinear stiffness re-

sponse under monotonic loading are assessed and compared: A parametric Richard--Abbott

type function and a neural network both fitted and trained using the bolted angle connection
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response dataset, respectively. The two schemes are assessed by comparing predictions for

both cases not used in the development of the empirical models and experimental data.

Both classical mechanics based and micromechanics based strength models are re-

viewed. Amicromechanics based failure criterion is developed to determine failure in con-

nectionmembers, such as the angles, using the stressmodified critical strain (SMCS) criteri-

on which is based on the void growth and coalescence mechanism initiating ductile fracture

in steel. The bolt failure criterion developed is based on a mechanics based model using the

elliptical interaction of the tensile and shear capacity envelope. The failure criteria can prac-

tically used in conjunction with the refined three dimensional finite element models without

any additional modeling requirements. Swanson component tests are used to calibrate and

validate the failure criteria.

The developed failure criteria is applied to the dataset of 405 bolted angle connection

analyses. The nonlinear force--displacement response is combined with the determined ca-

pacity and failure mode to assess in detail the impact of geometry and topography of the

bolted angle connections on the following response characteristics: strength, initial stiffness,

plastic stiffness, and absolute ductility or the displacement capacity. These response charac-

teristics are graphically presented along with visual examples of deformed contour plots a

subset of analyses.

Using the dataset of bolted angle connection response, alongwith their capacities and

failure modes determined using the developed failure criteria, the prying strength models in

the AISCLRFDSpecifications, Eurocode, and a hybrid model as proposed by Swanson and

Gao are assessed for accuracy and consistency. A modified Eurocode and hybrid prying

strengthmodel is proposed based on the results . All thesemodels are assessed using experi-

mental data found in literature.

Several conclusions can be drawn based on all the studies mentioned above:
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Modeling bolt pretension is essential to accurately capture the influence of the force

transfer mechanism on the nonlinear response of connections where force is transferred pri-

marily through friction generated by the bolt pretension clamping the connection members

together. The connection response may be quite sensitive to the bolt pretension magnitude

as well as the friction coefficient depending on the connection configuration.

Thenonlinear responseof bolted connections,which in some casesmay bediscontin-

uous due to the connectionmembers slipping relative to each other, can be both captured and

later predicted very successfully using a neural network. Both analytical and experimental

test data can be combined to train a neural network which can be practically used in a design

office setting. Fitted functions are highly constrained compared to neural networks and

based on the comparisons using a fitted parametric Richard--Abbott function, it is not pos-

sible to accurately predict the nonlinear response of connections exhibiting slippage.

The micromechanics based SMCS failure criterion can be used in conjunction with

the detailed nonlinear 3D finite elementmodelswithout additional refinements to accurately

predict both the capacity and failure mode of bolted connections. Using an elliptical bolt

tension--shear interaction envelope to determine bolt failure is proven to be sufficient to pre-

dict bolt failure. Using the combination of failure criteria and modeling approach enables

the critical assessment of structural component performance which is necessary in perfor-

mance based design.

Combining the detailed bolted connection modeling approach with the failure crite-

ria a large dataset of bolted angle connection response was generated to assess current prying

strengthmodels. Thesemodels are quite conservativewhencompared toboth the analytical-

ly generated dataset and test data. A simple modification to a hybrid prying strength model

based on the current AISC LRFD and Eurocodemodel is proposed which better predicts the

prying strength and correctly determines the failure mode of the connection.
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8.2 Recommendations for Future Work

The presented body of work creates a wide range of possibilities of application to

simulated and study the behavior of structural components. The following are items of fu-

ture work which can be continued as an extension of the presented material:

Application of the detailed 3D finite element modeling approach to a wide range of

bolted connections to expand current connection response databases which are compiled for

the use in a design office setting to assist in connection and steel frame design.

Neural networks can be trained using a combination of existing experimental and

simulated connection response for different types of connections as a practical tool for de-

sign and research.

The connection methodology and the developed micromechanics based SMCS fail-

ure criterion can be implemented for various types of connections and structural compo-

nents, such as gusset plate connections. By simulating their response in the similar manner

presented for the bolted angle connections design practices and equations can be assessed

and developed.

Innovative design enhancements can be developed, which increase structural perfor-

mance and ductility without compromising strength with only minor detailing changes, can

be investigated using parametric studies.

Further studies on the presented prying models are possible to assess the hinge loca-

tion assumptions. Currently the hinge location is shifted from the angle leg connected to the

tension bolt to the pulled leg when the angle thickness exceeds 0.4 times the beam setback.

This creates a jump in the connection capacity envelope which needs to further studied.
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APPENDIX A

APPLICATION OF NEURAL NETWORK TO PREDICT BOLTED ANGLE CON-
NECTION NON--LINEAR FORCE--DISPLACEMENT RESPONSE

The full architecture of the 3 layer 7--7--1 node neural network (NN) which simulates

the force--displacement of a bolted steel angle connection component is shownschematically

in Figure A.1. The input is an array of variables which describes the various properties of

the angle shown in Equation A.1 . The input vector, p includes the displacement, d in inches

as a component for which the NN computes a response force F in kips. To create a response

curve the displacement, d in the input vector is looped from 0 up to 2.5 inches is inputted

to the NN at a desired increment resulting in each loop giving a single point on the curve.

The vectors pmin and pmax describe the boundaries for the input variables withwhich

the NN was trained. These vectors are used to scale the input before entering them into the

NN using Equation A.2(a) . Similarly, the output Fn needs to be scaled up using the mini-

mum and maximum values given in Equation A.3 using the relation in Equation A.2(b).

p=
⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩

L1

L2
t

db
w

g1

d

⎪⎪⎪

⎪⎪⎪
⎬

⎫

⎭

pmin=
⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩

6.0

4.0

0.3125

0.5

6.0

2.25

0

⎪⎪⎪

⎪⎪⎪
⎬

⎫

⎭

pmax=
⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩

8.0

8.0

1.0

1.0

8.0

6.75

2.5

⎪⎪⎪

⎪⎪⎪
⎬

⎫

⎭

Eqn A.1

The normalized input vector is multiplied with the input weight matrix, IW1,1which

relates the input to the first hidden layer. The resulting nodal values are summed with their
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respective bias and processed by the sigmoid transfer function given in Eqn A.4, this func-

tion essentially compresses the output of each node into a range of [ --1,1 ]. These set of op-

erations results in the hidden layer vector, a1. The same operations are repeated bymultiply-

ing the a1vector with the layer weight matrix LW2,1 which relates the second hidden layer

to the first. Again the summed nodal values are summed upwith their respective bias values

and processed by the transfer function. This results in second hidden layer, a1. The output

has a single node, so the layer weights form a vector LW3,2. Summing the result with the

bias gives the scaled output. The last node is set so the transfer function is a simple linear

relation which requires no function transformation. All the layer weights and bias are given

in the Equations A.5 to A.8.

pn= 2
p− pmin
pmax− pmin

− 1

pun= 0.5(p+ 1)pmax− pmin + pmin

(a)

(b)

Eqn A.2

fmin= { 0 } fmax= { 221.66 } Eqn A.3

The algorithm to compute a single point on the force--displacement using the NN

as described above is presented compactly with Equation A.9. This algorithm can simply

be implemented in a codewith the angle variables entered parametrically and placed in a loop

with the displacement variable plotting point by point the nonlinear force response of a

bolted angle connection.
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Fn= LW3,2( f (LW2,1( f (IW1,1p+ b1) )+ b2) )+ b3 Eqn A.9

A.2 Example
To demonstrate the usage of the NN a single point on the response curve at 1 inch

displacement will be calculated for the angle of given variables:

p=

⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩

8
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1

7∕8
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Eqn A.10

The input vector is normalized per given min max range using Equation A.2(a) for

each input:

pn=

⎪⎪

⎪⎪
⎨

⎧

⎩

1
0

1

0.5

1
− 0.889

− 0.2
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⎬

⎫

⎭

Eqn A.11

The normalized input is multiplied with the input layer weight matrix and the result-

ant is summed with the bias vector :

IW1,1p+ b1=

⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩

− 1.986
− 0.212
− 2.448
− 2.192
1.755
2.079
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⎬

⎫

⎭

Eqn A.12
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Themembers of the vector in Equation A.12 are individually passed through the sig-

moid transfer function, Equation A.4 :

f ( IW1,1p+ b1 )=

⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩

− 0.963
− 0.208
− 0.985
− 0.975
0.942
0.969
− 1
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⎬

⎫

⎭

Eqn A.13

The same steps are repeated for the next layer using the resultant vector of Equation

A.14:

LW2,1( f (IW1,1p+ b1) )+ b2=

⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩
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− 0.206
0.3

− 0.466
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⎬

⎫

⎭

Eqn A.14

f ( LW2,1( f (IW1,1p+ b1) )+ b2 )=

⎪⎪⎪

⎪⎪⎪
⎨

⎧

⎩

0.953
− 0.261
0.979
− 0.203
0.292
− 0.435
− 0.492

⎪⎪⎪

⎪⎪⎪
⎬

⎫

⎭

Eqn A.15

Again, for the last output node the same steps are repeated using the resultant vector

of Equation A.15:

LW3,2( f (LW2,1( f (IW1,1p+ b1) )+ b2) )+ b3= 0.573 Eqn A.16

Using Equation A.15, the output is scaled up to give the resisting force of the bolted

angle displaced 1 inch :

F= 0.5( 0.573+ 1 ) 221.66− 0 )+ 0= 174.336 Eqn A.17
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APPENDIX B

PARAMETRIC BOLTED ANGLE CONNECTION DATA AND ANALYSIS
OUTPUT

Detailed numerical information is given about the response and failure determined

by the analysis of each connection in the bolted angle connection dataset. There are four

panes in each figure:

S connection identification, geometry and failure information is given in the top left
pane.

S nodal geometry of the analytical connection model is plotted for both the side and
top view in the top right pane.

S connection force--displacement response with the failure point marked on the re-
sponse curve is given in the bottom left pane

S tension--shear response for each bolt is plotted and compared to the bolt capacity
interaction envelope in the bottom right pane.

In addition to the connection initial and plastic stiffness, the full analysis response

vectors for the connection force and displacement along the shear and tension response for

each bolt is given for each analysis.



   

B.2 

 

Figure B.1 Connection L6_4_0.3125_0.5_6_0.5_2.25 analysis response and failure criteria evaluation. 
 
  

Numerical Data of Connection L6_4_0.3125_0.5_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 817.6860 
  
Plastic Stiffness (k/in): 8.9399 
  
Displacement (in): [5.3927e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.34052 ; 0.34448 ; 0.35042 ; 
0.35933 ; 0.37269 ; 0.39274 ; 0.4228 ; 0.46791 ; 0.53556 ; 0.56093 ; 0.57044 ; 0.58471 ; 0.60612 ; 0.63823 ; 0.65027 ; 0.66833 ; 0.69542 ; 0.73606 ; 0.79701 ; 0.81987 ; 0.85416 ; 0.90559 ; 0.98274 ; 1.0985 ; 
1.1419 ; 1.207 ; 1.3046 ; 1.4511 ; 1.506 ; 1.5883 ; 1.7119 ; 1.8973 ; 2.0827 ; 2.129 ; 2.1985 ; 2.3028 ; 2.3419 ; 2.4005 ; 2.4885 ; 2.5 ] 
  
Force (kips): [-0.179893 ; 0.726803 ; 1.41715 ; 2.0425 ; 2.90452 ; 4.0351 ; 5.28254 ; 6.41526 ; 7.13031 ; 7.63013 ; 8.10637 ; 8.62557 ; 9.25089 ; 9.98883 ; 10.0042 ; 10.027 ; 10.0609 ; 10.1111 ; 10.199 ; 10.3359 
; 10.5277 ; 10.7807 ; 11.1038 ; 11.2367 ; 11.2816 ; 11.3489 ; 11.4504 ; 11.6099 ; 11.669 ; 11.7504 ; 11.8715 ; 12.0474 ; 12.2714 ; 12.3472 ; 12.4527 ; 12.6023 ; 12.7958 ; 13.0474 ; 13.1462 ; 13.2852 ; 13.4758 ; 
13.703 ; 13.7783 ; 13.8832 ; 14.0224 ; 14.2073 ; 14.3639 ; 14.4017 ; 14.4625 ; 14.5443 ; 14.5761 ; 14.6183 ; 14.6776 ; 14.6865 ] 
  
Bolt 1 - Tensile Force (kips): [15.1201 ; 15.0978 ; 15.0785 ; 15.0598 ; 15.0318 ; 14.9889 ; 14.9345 ; 14.8785 ; 14.8375 ; 14.7985 ; 14.7423 ; 14.3845 ; 13.4889 ; 12.3122 ; 12.2856 ; 12.2459 ; 12.1865 ; 12.0985 ; 
11.9958 ; 11.8713 ; 11.7042 ; 11.4356 ; 11.0364 ; 10.8808 ; 10.8256 ; 10.7405 ; 10.6088 ; 10.4198 ; 10.3677 ; 10.2813 ; 10.1509 ; 10.0988 ; 10.1041 ; 10.1061 ; 10.109 ; 10.1132 ; 10.1195 ; 10.1295 ; 10.1336 ; 
10.1398 ; 10.0898 ; 10.0499 ; 10.0587 ; 10.072 ; 10.0921 ; 10.1226 ; 10.1531 ; 10.1607 ; 10.1722 ; 10.1895 ; 10.196 ; 10.1852 ; 10.1755 ; 10.1757 ] 
  
Bolt 1 - Shear Force (kips): [0.015665 ; 0.034536 ; 0.06617 ; 0.095945 ; 0.13812 ; 0.19466 ; 0.25934 ; 0.32208 ; 0.36677 ; 0.40865 ; 0.46682 ; 0.75902 ; 1.3766 ; 2.1106 ; 2.1264 ; 2.1501 ; 2.1853 ; 2.2373 ; 
2.298 ; 2.3712 ; 2.469 ; 2.6224 ; 2.8422 ; 2.9258 ; 2.9552 ; 3.0002 ; 3.069 ; 3.1666 ; 3.1935 ; 3.2376 ; 3.3039 ; 3.3325 ; 3.3343 ; 3.335 ; 3.336 ; 3.3374 ; 3.3394 ; 3.3427 ; 3.3441 ; 3.3461 ; 3.3924 ; 3.4328 ; 3.4299 
; 3.4252 ; 3.4181 ; 3.4074 ; 3.3967 ; 3.394 ; 3.3901 ; 3.3841 ; 3.3818 ; 3.4781 ; 3.5947 ; 3.6038 ] 
  
Bolt 2 - Tensile Force (kips): [15.1308 ; 15.1008 ; 15.0773 ; 15.0593 ; 15.0357 ; 15.0074 ; 14.992 ; 14.9976 ; 15.0529 ; 15.2277 ; 15.5841 ; 15.8594 ; 16.1209 ; 16.5259 ; 16.5336 ; 16.545 ; 16.5614 ; 16.5854 ; 
16.6303 ; 16.7046 ; 16.8295 ; 16.9889 ; 17.2015 ; 17.2638 ; 17.2883 ; 17.3216 ; 17.3661 ; 17.4405 ; 17.4794 ; 17.5318 ; 17.6036 ; 17.6501 ; 17.695 ; 17.7028 ; 17.7054 ; 17.692 ; 17.6305 ; 17.6252 ; 17.9158 ; 
18.3158 ; 18.8658 ; 19.5097 ; 19.7066 ; 19.9616 ; 20.3177 ; 20.7758 ; 21.1481 ; 21.2418 ; 21.4304 ; 21.7232 ; 21.8317 ; 22.0393 ; 22.3257 ; 22.3592 ] 
  
Bolt 2 - Shear Force (kips): [0.017187 ; 0.043036 ; 0.080335 ; 0.11557 ; 0.16525 ; 0.23183 ; 0.30914 ; 0.38479 ; 0.43777 ; 0.48421 ; 0.53985 ; 0.79816 ; 1.3207 ; 1.8829 ; 1.8946 ; 1.9121 ; 1.9381 ; 1.9762 ; 
2.0188 ; 2.0668 ; 2.1175 ; 2.1985 ; 2.3134 ; 2.3606 ; 2.3769 ; 2.4028 ; 2.4432 ; 2.499 ; 2.5114 ; 2.5338 ; 2.5713 ; 2.6606 ; 2.8009 ; 2.8557 ; 2.941 ; 3.0873 ; 3.328 ; 3.6171 ; 3.6439 ; 3.6848 ; 3.7167 ; 3.7664 ; 
3.7974 ; 3.8476 ; 3.907 ; 3.9914 ; 4.0683 ; 4.0953 ; 4.1461 ; 4.1852 ; 4.2005 ; 4.1166 ; 4.015 ; 4.0097 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9862 ; 15.9905 ; 16.0133 ; 16.0737 ; 16.2196 ; 16.5547 ; 17.0563 ; 17.5942 ; 18.1268 ; 18.7621 ; 19.6223 ; 20.8861 ; 22.5541 ; 22.5882 ; 22.6392 ; 22.7152 ; 22.8281 ; 
23.0288 ; 23.3676 ; 23.8723 ; 24.5132 ; 25.2073 ; 25.4515 ; 25.5294 ; 25.6415 ; 25.8207 ; 26.1317 ; 26.236 ; 26.3872 ; 26.6471 ; 27.0375 ; 27.4434 ; 27.5717 ; 27.7399 ; 28.0145 ; 28.3746 ; 28.82 ; 28.9914 ; 
29.2562 ; 29.6343 ; 29.9652 ; 30.0598 ; 30.1834 ; 30.3184 ; 30.5119 ; 30.6621 ; 30.7276 ; 30.8555 ; 31.0051 ; 31.0803 ; 31.1423 ; 31.2245 ; 31.2475 ] 
  
Bolt 3 - Shear Force (kips): [0.0085587 ; 0.0077949 ; 0.022626 ; 0.038139 ; 0.060656 ; 0.090965 ; 0.12998 ; 0.17272 ; 0.2344 ; 0.3305 ; 0.44949 ; 0.57762 ; 0.69114 ; 0.77618 ; 0.77753 ; 0.77947 ; 0.78213 ; 
0.78581 ; 0.92127 ; 1.1784 ; 1.4588 ; 1.7576 ; 2.1195 ; 2.3084 ; 2.369 ; 2.4548 ; 2.5816 ; 2.8388 ; 2.9589 ; 3.0868 ; 3.2592 ; 3.5468 ; 3.9139 ; 4.0329 ; 4.1874 ; 4.3742 ; 4.47 ; 4.5939 ; 4.6853 ; 4.7924 ; 4.9274 ; 
5.1281 ; 5.2396 ; 5.3921 ; 5.5261 ; 5.7724 ; 5.9403 ; 5.9572 ; 5.9805 ; 5.9556 ; 5.9942 ; 6.0292 ; 6.0549 ; 6.0409 ] 
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Figure B.2 Connection L6_4_0.3125_0.5_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 590.9361 
  
Plastic Stiffness (k/in): 5.9927 
  
Displacement (in): [5.5258e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.52245 ; 0.54588 ; 
0.58104 ; 0.63377 ; 0.71288 ; 0.74254 ; 0.75366 ; 0.77035 ; 0.79538 ; 0.83292 ; 0.88923 ; 0.9737 ; 1.1004 ; 1.2271 ; 1.3538 ; 1.5439 ; 1.7939 ; 2.0439 ; 2.2939 ; 2.3454 ; 2.4227 ; 2.5 ] 
  
Force (kips): [-0.17465 ; 0.491735 ; 0.979522 ; 1.4328 ; 2.07105 ; 2.9499 ; 4.0368 ; 5.09915 ; 5.86091 ; 6.25984 ; 6.62358 ; 7.02772 ; 7.51213 ; 8.08756 ; 8.79166 ; 8.85412 ; 8.95269 ; 9.09513 ; 9.29437 ; 
9.57373 ; 9.67352 ; 9.71041 ; 9.77381 ; 9.86075 ; 9.97788 ; 10.1508 ; 10.4039 ; 10.7099 ; 10.9656 ; 11.1818 ; 11.4559 ; 11.7696 ; 12.0278 ; 12.2355 ; 12.2744 ; 12.331 ; 12.3822 ] 
  
Bolt 1 - Tensile Force (kips): [15.1201 ; 15.1042 ; 15.0913 ; 15.0785 ; 15.0595 ; 15.0307 ; 14.9887 ; 14.9417 ; 14.9047 ; 14.8787 ; 14.8432 ; 14.8134 ; 14.7872 ; 14.7525 ; 14.2028 ; 14.1598 ; 14.1261 ; 14.0677 ; 
13.9697 ; 13.8093 ; 13.7474 ; 13.7266 ; 13.7061 ; 13.6657 ; 13.5973 ; 13.5067 ; 13.4072 ; 13.2432 ; 12.9928 ; 12.7031 ; 12.322 ; 11.8634 ; 11.4622 ; 11.1287 ; 11.0649 ; 10.972 ; 10.8887 ] 
  
Bolt 1 - Shear Force (kips): [0.015431 ; 0.02466 ; 0.046127 ; 0.067313 ; 0.098029 ; 0.14184 ; 0.19755 ; 0.2549 ; 0.29954 ; 0.33205 ; 0.37514 ; 0.41361 ; 0.45153 ; 0.50097 ; 0.93689 ; 0.96869 ; 0.99486 ; 1.0392 
; 1.112 ; 1.2279 ; 1.2719 ; 1.2867 ; 1.302 ; 1.3311 ; 1.3793 ; 1.4435 ; 1.5158 ; 1.6321 ; 1.7994 ; 1.9878 ; 2.2313 ; 2.5179 ; 2.7608 ; 2.9593 ; 2.9968 ; 3.0513 ; 3.1002 ] 
  
Bolt 2 - Tensile Force (kips): [15.1307 ; 15.1086 ; 15.092 ; 15.0783 ; 15.0638 ; 15.0451 ; 15.0343 ; 15.0465 ; 15.1007 ; 15.247 ; 15.5603 ; 16.0093 ; 16.6263 ; 17.372 ; 18.1197 ; 18.1821 ; 18.2779 ; 18.4125 ; 
18.6012 ; 18.8531 ; 18.9399 ; 18.9723 ; 19.0219 ; 19.0997 ; 19.2169 ; 19.3952 ; 19.66 ; 20.0393 ; 20.4608 ; 20.8623 ; 21.4137 ; 22.1194 ; 22.7408 ; 23.2865 ; 23.3943 ; 23.5547 ; 23.7111 ] 
  
Bolt 2 - Shear Force (kips): [0.016878 ; 0.031635 ; 0.057238 ; 0.082536 ; 0.11938 ; 0.17133 ; 0.23788 ; 0.30812 ; 0.36488 ; 0.40208 ; 0.44566 ; 0.48177 ; 0.51658 ; 0.56016 ; 0.88497 ; 0.90751 ; 0.92416 ; 
0.95285 ; 0.99997 ; 1.073 ; 1.0997 ; 1.1084 ; 1.1163 ; 1.1324 ; 1.1569 ; 1.1816 ; 1.1973 ; 1.2238 ; 1.2672 ; 1.3187 ; 1.3701 ; 1.4118 ; 1.4388 ; 1.4502 ; 1.4511 ; 1.4515 ; 1.4496 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9853 ; 15.9833 ; 15.9921 ; 16.0212 ; 16.1013 ; 16.3089 ; 16.6757 ; 17.0548 ; 17.2912 ; 17.5144 ; 18.0253 ; 18.994 ; 20.5288 ; 22.3883 ; 22.5543 ; 22.8381 ; 23.2621 ; 
23.8549 ; 24.604 ; 24.8273 ; 24.8974 ; 25.0223 ; 25.201 ; 25.4273 ; 25.8036 ; 26.4604 ; 27.1172 ; 27.6844 ; 28.1188 ; 28.5898 ; 29.2031 ; 29.6373 ; 29.8932 ; 29.9381 ; 30.0049 ; 30.0433 ] 
  
Bolt 3 - Shear Force (kips): [ 0.008879 ; 0.0047743 ; 0.016055 ; 0.028027 ; 0.046357 ; 0.072377 ; 0.10734 ; 0.14805 ; 0.19691 ; 0.29558 ; 0.43315 ; 0.56798 ; 0.68559 ; 0.74777 ; 0.81118 ; 0.8756 ; 1.0483 ; 1.27 
; 1.542 ; 1.9282 ; 2.0683 ; 2.1273 ; 2.2749 ; 2.4533 ; 2.656 ; 2.9788 ; 3.5097 ; 4.1046 ; 4.4116 ; 4.5742 ; 4.8083 ; 5.0951 ; 5.384 ; 5.6549 ; 5.74 ; 5.7819 ; 5.8558 ] 



   

B.4 

 

 
Figure B.3 Connection L6_4_0.3125_0.5_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 443.4801 
  
Plastic Stiffness (k/in): 2.8705 
  
Displacement (in): [5.3881e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 0.77245 ; 
0.79588 ; 0.83104 ; 0.88377 ; 0.96288 ; 0.99254 ; 1.037 ; 1.1038 ; 1.2039 ; 1.3541 ; 1.5042 ; 1.6544 ; 1.8797 ; 2.1296 ; 2.3796 ; 2.5 ] 
  
Force (kips): [-0.171658 ; 0.341097 ; 0.694514 ; 1.02913 ; 1.50154 ; 2.16844 ; 3.06852 ; 4.04604 ; 4.82309 ; 5.24595 ; 5.5209 ; 5.82271 ; 6.15667 ; 6.60152 ; 7.18048 ; 7.85284 ; 7.89211 ; 7.95171 ; 8.039 ; 
8.16314 ; 8.34571 ; 8.41004 ; 8.50774 ; 8.64683 ; 8.83237 ; 9.08967 ; 9.3052 ; 9.49592 ; 9.74777 ; 9.97451 ; 10.1637 ; 10.2474 ] 
  
Bolt 1 - Tensile Force (kips): [15.1201 ; 15.1082 ; 15.0993 ; 15.0904 ; 15.0772 ; 15.0572 ; 15.0271 ; 14.9885 ; 14.9549 ; 14.935 ; 14.9136 ; 14.8941 ; 14.8807 ; 14.8712 ; 14.8665 ; 14.8726 ; 14.8744 ; 14.8776 ; 
14.8824 ; 14.8892 ; 14.8998 ; 14.9037 ; 14.9097 ; 14.9187 ; 14.9315 ; 14.9512 ; 14.9711 ; 14.9902 ; 15.0188 ; 15.0368 ; 15.0275 ; 15.0196 ] 
  
Bolt 1 - Shear Force (kips): [0.015308 ; 0.018934 ; 0.033476 ; 0.048639 ; 0.070956 ; 0.1036 ; 0.14949 ; 0.20114 ; 0.2447 ; 0.27319 ; 0.30444 ; 0.3362 ; 0.36499 ; 0.39567 ; 0.43028 ; 0.46642 ; 0.4673 ; 0.46805 ; 
0.46908 ; 0.47111 ; 0.47368 ; 0.47472 ; 0.47619 ; 0.47819 ; 0.48226 ; 0.48755 ; 0.49238 ; 0.49793 ; 0.50615 ; 0.53015 ; 0.57782 ; 0.60205 ] 
  
Bolt 2 - Tensile Force (kips): [15.1307 ; 15.1136 ; 15.1015 ; 15.091 ; 15.08 ; 15.0681 ; 15.0598 ; 15.071 ; 15.1222 ; 15.2295 ; 15.4705 ; 15.8151 ; 16.1658 ; 16.7485 ; 17.6455 ; 18.7763 ; 18.832 ; 18.9098 ; 
19.0226 ; 19.1864 ; 19.4106 ; 19.4916 ; 19.6075 ; 19.7705 ; 20.0228 ; 20.3909 ; 20.7458 ; 21.0922 ; 21.5686 ; 22.1344 ; 22.6505 ; 22.8783 ] 
  
Bolt 2 - Shear Force (kips): [0.016704 ; 0.024822 ; 0.042537 ; 0.060798 ; 0.087839 ; 0.12739 ; 0.18229 ; 0.24545 ; 0.30225 ; 0.33912 ; 0.37319 ; 0.40524 ; 0.43523 ; 0.46766 ; 0.50494 ; 0.5556 ; 0.55773 ; 
0.56037 ; 0.56411 ; 0.56955 ; 0.57668 ; 0.5793 ; 0.58296 ; 0.58771 ; 0.59607 ; 0.60523 ; 0.60845 ; 0.60547 ; 0.60507 ; 0.60789 ; 0.61664 ; 0.62162 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9863 ; 15.9816 ; 15.9821 ; 15.9963 ; 16.0418 ; 16.1581 ; 16.4229 ; 16.7493 ; 16.9116 ; 16.9576 ; 17.1305 ; 17.8149 ; 18.9817 ; 20.5991 ; 22.507 ; 22.6271 ; 22.822 ; 
23.1186 ; 23.5533 ; 24.1567 ; 24.3516 ; 24.6379 ; 25.0452 ; 25.5167 ; 26.2378 ; 26.8064 ; 27.2995 ; 27.9139 ; 28.3946 ; 28.7448 ; 28.9115 ] 
  
Bolt 3 - Shear Force (kips): [0.0091723 ; 0.0031307 ; 0.011255 ; 0.020536 ; 0.03511 ; 0.056799 ; 0.086754 ; 0.12365 ; 0.16147 ; 0.23609 ; 0.36797 ; 0.50697 ; 0.56226 ; 0.63232 ; 0.7195 ; 0.80572 ; 0.86069 ; 
0.96364 ; 1.1122 ; 1.294 ; 1.5969 ; 1.7042 ; 1.8825 ; 2.1579 ; 2.5058 ; 3.0246 ; 3.4034 ; 3.7267 ; 4.1737 ; 4.3943 ; 4.5628 ; 4.6361 ] 
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Figure B.4 Connection L6_4_0.3125_0.5_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 806.0933 
  
Plastic Stiffness (k/in): 7.6509 
  
Displacement (in): [6.0282e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.010742 ; 0.015137 ; 0.021729 ; 0.031616 ; 0.046448 ; 0.068695 ; 0.10207 ; 0.15212 ; 0.22721 ; 0.33983 ; 0.38207 ; 0.39791 
; 0.42167 ; 0.4573 ; 0.51075 ; 0.59093 ; 0.621 ; 0.6661 ; 0.68302 ; 0.70839 ; 0.74644 ; 0.76071 ; 0.78212 ; 0.81423 ; 0.86239 ; 0.88045 ; 0.90754 ; 0.9177 ; 0.93294 ; 0.9558 ; 0.99009 ; 1.0415 ; 1.0608 ; 1.0897 ; 
1.1331 ; 1.1982 ; 1.2959 ; 1.4423 ; 1.4973 ; 1.5178 ; 1.5487 ; 1.5951 ; 1.6646 ; 1.7689 ; 1.9252 ; 2.1599 ; 2.4099 ; 2.5 ] 
  
Force (kips): [-0.150821 ; 0.723568 ; 1.42358 ; 2.06374 ; 2.66229 ; 3.49438 ; 4.55825 ; 5.76784 ; 6.92868 ; 7.8714 ; 8.55649 ; 9.12207 ; 9.67219 ; 10.308 ; 11.0814 ; 11.3267 ; 11.4128 ; 11.5416 ; 11.75 ; 12.0437 
; 12.4136 ; 12.5362 ; 12.7065 ; 12.7712 ; 12.8714 ; 13.0142 ; 13.0668 ; 13.1363 ; 13.25 ; 13.4044 ; 13.4594 ; 13.5361 ; 13.5635 ; 13.6131 ; 13.6801 ; 13.7771 ; 13.9151 ; 13.9626 ; 14.0311 ; 14.1338 ; 14.2774 ; 
14.4729 ; 14.7214 ; 14.8106 ; 14.841 ; 14.8893 ; 14.9625 ; 15.0777 ; 15.2222 ; 15.4237 ; 15.6866 ; 15.9212 ; 15.9999 ] 
  
Bolt 1 - Tensile Force (kips): [15.1153 ; 15.0917 ; 15.0702 ; 15.0493 ; 15.0282 ; 14.9955 ; 14.9479 ; 14.8878 ; 14.8222 ; 14.7584 ; 14.6972 ; 14.4356 ; 13.8011 ; 12.9504 ; 11.8039 ; 11.4025 ; 11.2552 ; 11.0361 ; 
10.7163 ; 10.2644 ; 10.0793 ; 10.0821 ; 10.0863 ; 10.088 ; 10.0906 ; 10.0946 ; 10.0961 ; 10.0984 ; 10.1018 ; 10.107 ; 10.1089 ; 10.1117 ; 10.1127 ; 10.1145 ; 10.1172 ; 10.1211 ; 10.1269 ; 10.1291 ; 10.0666 ; 
9.98613 ; 9.99821 ; 10.0163 ; 10.0435 ; 10.0536 ; 10.0575 ; 10.0377 ; 10.003 ; 9.90059 ; 9.77743 ; 9.62502 ; 9.48377 ; 9.31825 ; 9.26387 ] 
  
Bolt 1 - Shear Force (kips): [0.014163 ; 0.037111 ; 0.072033 ; 0.10488 ; 0.13603 ; 0.17974 ; 0.23661 ; 0.30372 ; 0.37223 ; 0.43514 ; 0.49296 ; 0.70663 ; 1.1559 ; 1.7061 ; 2.3963 ; 2.6249 ; 2.7062 ; 2.8252 ; 
2.995 ; 3.2273 ; 3.3256 ; 3.3266 ; 3.3283 ; 3.3289 ; 3.3298 ; 3.3312 ; 3.3317 ; 3.3324 ; 3.3335 ; 3.3353 ; 3.3359 ; 3.3368 ; 3.3372 ; 3.3378 ; 3.3386 ; 3.3399 ; 3.3419 ; 3.3426 ; 3.3905 ; 3.4483 ; 3.4452 ; 3.4403 ; 
3.4328 ; 3.4299 ; 3.4289 ; 3.5586 ; 3.7571 ; 4.1624 ; 4.5907 ; 5.0115 ; 5.587 ; 6.1826 ; 6.3582 ] 
  
Bolt 2 - Tensile Force (kips): [15.1239 ; 15.0942 ; 15.0696 ; 15.048 ; 15.0311 ; 15.006 ; 14.9802 ; 14.9626 ; 14.9631 ; 14.9954 ; 15.1588 ; 15.315 ; 15.4492 ; 15.8559 ; 16.4295 ; 16.6194 ; 16.6905 ; 16.7952 ; 
16.9318 ; 17.1162 ; 17.3319 ; 17.4009 ; 17.4985 ; 17.5322 ; 17.5744 ; 17.6359 ; 17.6576 ; 17.6915 ; 17.73 ; 17.7816 ; 17.7954 ; 17.7797 ; 17.7081 ; 17.7772 ; 17.8789 ; 18.0259 ; 18.2178 ; 18.2803 ; 18.3855 ; 
18.5676 ; 18.7977 ; 19.1439 ; 19.6134 ; 19.7508 ; 19.7989 ; 19.9229 ; 20.1041 ; 20.4042 ; 20.764 ; 21.3274 ; 22.3184 ; 23.2189 ; 23.4947 ] 
  
Bolt 2 - Shear Force (kips): [0.012984 ; 0.043582 ; 0.083392 ; 0.12073 ; 0.15616 ; 0.2055 ; 0.27015 ; 0.34643 ; 0.4248 ; 0.49704 ; 0.55836 ; 0.7553 ; 1.1504 ; 1.5971 ; 2.1035 ; 2.2602 ; 2.3137 ; 2.3868 ; 2.4904 ; 
2.6322 ; 2.834 ; 2.9051 ; 3.0054 ; 3.0415 ; 3.0971 ; 3.1752 ; 3.2034 ; 3.2435 ; 3.3068 ; 3.398 ; 3.4333 ; 3.5015 ; 3.5604 ; 3.6361 ; 3.7446 ; 3.9013 ; 4.0907 ; 4.1504 ; 4.2297 ; 4.3564 ; 4.5142 ; 4.7655 ; 5.1223 ; 
5.2399 ; 5.28 ; 5.2828 ; 5.2883 ; 5.2498 ; 5.2548 ; 5.2879 ; 4.9128 ; 4.5125 ; 4.3998 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9866 ; 15.9917 ; 16.0157 ; 16.0555 ; 16.1401 ; 16.3397 ; 16.724 ; 17.3083 ; 18.0395 ; 18.8477 ; 19.7398 ; 20.7975 ; 22.1619 ; 23.9346 ; 24.4526 ; 24.628 ; 24.8812 ; 
25.2795 ; 25.9085 ; 26.6732 ; 26.914 ; 27.2406 ; 27.366 ; 27.5733 ; 27.8634 ; 27.9736 ; 28.1017 ; 28.3242 ; 28.6213 ; 28.7208 ; 28.8649 ; 28.9101 ; 29.0158 ; 29.136 ; 29.3093 ; 29.5671 ; 29.652 ; 29.767 ; 
29.9538 ; 30.2157 ; 30.5557 ; 30.9137 ; 31.0706 ; 31.1135 ; 31.1703 ; 31.2755 ; 31.4678 ; 31.6482 ; 31.9408 ; 32.3414 ; 32.6787 ; 32.8061 ] 
  
Bolt 3 - Shear Force (kips): [0.0089158 ; 0.0062741 ; 0.018686 ; 0.032089 ; 0.045629 ; 0.064566 ; 0.090891 ; 0.12381 ; 0.15713 ; 0.19627 ; 0.27923 ; 0.38067 ; 0.47683 ; 0.56317 ; 0.61207 ; 0.62067 ; 0.6234 ; 
0.66987 ; 0.9704 ; 1.3703 ; 1.7689 ; 1.8824 ; 2.0135 ; 2.0674 ; 2.1572 ; 2.274 ; 2.3159 ; 2.3547 ; 2.4494 ; 2.5518 ; 2.6017 ; 2.6595 ; 2.7003 ; 2.7436 ; 2.7732 ; 2.8286 ; 2.9049 ; 2.926 ; 2.9428 ; 2.9922 ; 3.0618 ; 
3.1948 ; 3.2019 ; 3.2316 ; 3.2371 ; 3.2378 ; 3.2855 ; 3.1714 ; 3.0835 ; 3.024 ; 2.9783 ; 3.0161 ; 3.0871 ] 
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Figure B.5 Connection L6_4_0.3125_0.5_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 739.9830 
  
Plastic Stiffness (k/in): 5.6375 
  
Displacement (in): [7.193e-037 ; 0.00048828 ; 0.00097656 ; 0.0014648 ; 0.0021973 ; 0.0032959 ; 0.0049438 ; 0.0074158 ; 0.011124 ; 0.016685 ; 0.025028 ; 0.037542 ; 0.056314 ; 0.08447 ; 0.12671 ; 0.19006 ; 
0.21382 ; 0.24945 ; 0.3029 ; 0.38309 ; 0.50336 ; 0.54846 ; 0.61611 ; 0.71759 ; 0.86981 ; 0.92689 ; 0.98397 ; 1.0411 ; 1.0625 ; 1.0946 ; 1.1427 ; 1.215 ; 1.3233 ; 1.364 ; 1.4249 ; 1.5164 ; 1.5507 ; 1.6021 ; 1.6792 ; 
1.7082 ; 1.7516 ; 1.8167 ; 1.9143 ; 2.0608 ; 2.1157 ; 2.1981 ; 2.2804 ; 2.3628 ; 2.4864 ; 2.5 ] 
  
Force (kips): [-0.144657 ; 0.0641092 ; 0.216663 ; 0.360464 ; 0.561975 ; 0.846716 ; 1.25503 ; 1.82956 ; 2.63238 ; 3.70015 ; 4.90633 ; 6.02377 ; 6.8539 ; 7.38021 ; 7.84562 ; 8.31955 ; 8.46833 ; 8.67777 ; 8.97103 
; 9.36441 ; 9.87258 ; 10.0483 ; 10.3102 ; 10.6545 ; 11.0882 ; 11.2491 ; 11.3971 ; 11.5405 ; 11.5936 ; 11.6689 ; 11.7775 ; 11.9243 ; 12.1257 ; 12.1972 ; 12.2988 ; 12.4432 ; 12.4967 ; 12.5804 ; 12.6941 ; 12.735 ; 
12.7934 ; 12.876 ; 12.999 ; 13.1619 ; 13.2213 ; 13.3088 ; 13.3865 ; 13.4592 ; 13.5693 ; 13.5811 ] 
  
Bolt 1 - Tensile Force (kips): [15.1153 ; 15.1102 ; 15.1062 ; 15.1023 ; 15.0966 ; 15.0883 ; 15.0758 ; 15.0574 ; 15.0294 ; 14.9858 ; 14.929 ; 14.8686 ; 14.8151 ; 14.7682 ; 14.7039 ; 14.3056 ; 14.0995 ; 13.7935 ; 
13.3501 ; 12.723 ; 11.8786 ; 11.6008 ; 11.2548 ; 10.753 ; 10.1134 ; 10.1182 ; 10.1237 ; 10.1295 ; 10.1317 ; 10.135 ; 10.1401 ; 10.1477 ; 10.1592 ; 10.1636 ; 10.1703 ; 10.1803 ; 10.1841 ; 10.1897 ; 10.1979 ; 
10.19 ; 10.1237 ; 10.1355 ; 10.153 ; 10.1792 ; 10.1892 ; 10.2041 ; 10.219 ; 10.2338 ; 10.2559 ; 10.2583 ] 
  
Bolt 1 - Shear Force (kips): [0.013859 ; 0.011187 ; 0.014771 ; 0.020405 ; 0.029601 ; 0.043453 ; 0.063998 ; 0.093656 ; 0.13603 ; 0.19356 ; 0.26105 ; 0.3284 ; 0.38602 ; 0.4351 ; 0.49905 ; 0.81505 ; 0.96273 ; 
1.1744 ; 1.4673 ; 1.8632 ; 2.3716 ; 2.5331 ; 2.7289 ; 3.0021 ; 3.3356 ; 3.3381 ; 3.3403 ; 3.3425 ; 3.3432 ; 3.3444 ; 3.3461 ; 3.3487 ; 3.3525 ; 3.3539 ; 3.3562 ; 3.3595 ; 3.3607 ; 3.3626 ; 3.3653 ; 3.3748 ; 3.4251 ; 
3.4219 ; 3.4167 ; 3.4088 ; 3.4059 ; 3.4015 ; 3.3971 ; 3.3927 ; 3.3859 ; 3.3852 ] 
  
Bolt 2 - Tensile Force (kips): [15.1238 ; 15.1172 ; 15.1118 ; 15.1066 ; 15.0995 ; 15.0891 ; 15.0753 ; 15.0577 ; 15.0374 ; 15.0153 ; 15.0096 ; 15.0317 ; 15.0968 ; 15.3259 ; 15.7035 ; 15.9935 ; 16.0879 ; 16.2423 ; 
16.469 ; 16.7902 ; 17.2228 ; 17.3683 ; 17.5865 ; 17.8928 ; 18.2751 ; 18.386 ; 18.4881 ; 18.5833 ; 18.617 ; 18.6666 ; 18.7393 ; 18.8406 ; 18.9892 ; 19.0417 ; 19.1195 ; 19.2511 ; 19.3565 ; 19.5298 ; 19.7862 ; 
19.8728 ; 19.9974 ; 20.2088 ; 20.5301 ; 20.9276 ; 21.1157 ; 21.3668 ; 21.572 ; 21.7864 ; 22.1292 ; 22.1645 ] 
  
Bolt 2 - Shear Force (kips): [0.012599 ; 0.011614 ; 0.017282 ; 0.024344 ; 0.035204 ; 0.051211 ; 0.074876 ; 0.10895 ; 0.1576 ; 0.22317 ; 0.30109 ; 0.37955 ; 0.44708 ; 0.4979 ; 0.55519 ; 0.8301 ; 0.95544 ; 
1.1314 ; 1.3683 ; 1.6697 ; 2.0218 ; 2.1259 ; 2.2334 ; 2.3759 ; 2.5769 ; 2.6583 ; 2.7383 ; 2.8147 ; 2.8427 ; 2.8836 ; 2.9404 ; 3.024 ; 3.1376 ; 3.1778 ; 3.236 ; 3.3146 ; 3.4029 ; 3.5521 ; 3.7582 ; 3.8208 ; 3.8911 ; 
3.9969 ; 4.0849 ; 4.1927 ; 4.2255 ; 4.2798 ; 4.3356 ; 4.3842 ; 4.4526 ; 4.4591 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9952 ; 15.9912 ; 15.9879 ; 15.985 ; 15.9839 ; 15.9871 ; 16.0082 ; 16.0688 ; 16.2278 ; 16.595 ; 17.1108 ; 17.7245 ; 18.3173 ; 19.0182 ; 20.0143 ; 20.3798 ; 20.9046 ; 
21.6567 ; 22.6852 ; 24.0114 ; 24.4483 ; 25.1167 ; 25.9502 ; 26.9455 ; 27.3347 ; 27.6729 ; 27.9966 ; 28.1101 ; 28.2736 ; 28.5007 ; 28.7799 ; 29.1384 ; 29.2687 ; 29.4433 ; 29.6921 ; 29.7763 ; 29.9331 ; 30.1127 ; 
30.177 ; 30.2597 ; 30.371 ; 30.5796 ; 30.8207 ; 30.917 ; 31.0708 ; 31.1843 ; 31.2791 ; 31.4744 ; 31.4971 ] 
  
Bolt 3 - Shear Force (kips): [ 0.00917 ; 0.0059456 ; 0.0034302 ; 0.0024639 ; 0.0051071 ; 0.01059 ; 0.01924 ; 0.03298 ; 0.05344 ; 0.081518 ; 0.1167 ; 0.1526 ; 0.19339 ; 0.28015 ; 0.39503 ; 0.50642 ; 0.53731 ; 
0.57458 ; 0.61498 ; 0.6502 ; 0.66269 ; 0.74536 ; 1.0691 ; 1.4394 ; 1.8019 ; 1.9762 ; 2.1165 ; 2.2578 ; 2.2973 ; 2.3625 ; 2.5072 ; 2.6597 ; 2.8836 ; 2.9615 ; 3.0544 ; 3.2168 ; 3.2571 ; 3.3378 ; 3.3888 ; 3.4037 ; 
3.4278 ; 3.4621 ; 3.5176 ; 3.5873 ; 3.6641 ; 3.6591 ; 3.6781 ; 3.6846 ; 3.708 ; 3.7169 ] 
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Figure B.6 Connection L6_4_0.3125_0.5_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 442.8749 
  
Plastic Stiffness (k/in): 3.5991 
  
Displacement (in): [8.5919e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 0.81932 ; 
0.91307 ; 1.0537 ; 1.2646 ; 1.3271 ; 1.3506 ; 1.3857 ; 1.4385 ; 1.4582 ; 1.4879 ; 1.5324 ; 1.5991 ; 1.6992 ; 1.8494 ; 2.0747 ; 2.1372 ; 2.2309 ; 2.3716 ; 2.5 ] 
  
Force (kips): [-0.143555 ; 0.349462 ; 0.721435 ; 1.07347 ; 1.57327 ; 2.27845 ; 3.22859 ; 4.30568 ; 5.27897 ; 5.98144 ; 6.39753 ; 6.77299 ; 7.15986 ; 7.62826 ; 8.22591 ; 8.92045 ; 9.08339 ; 9.30811 ; 9.60325 ; 
9.98283 ; 10.0927 ; 10.135 ; 10.1952 ; 10.2803 ; 10.3106 ; 10.3569 ; 10.4217 ; 10.5133 ; 10.643 ; 10.8235 ; 11.0709 ; 11.1378 ; 11.2271 ; 11.3474 ; 11.4534 ] 
  
Bolt 1 - Tensile Force (kips): [15.1153 ; 15.1027 ; 15.0923 ; 15.0818 ; 15.0663 ; 15.0426 ; 15.0062 ; 14.9574 ; 14.9073 ; 14.865 ; 14.8286 ; 14.7792 ; 14.7496 ; 14.7195 ; 14.3302 ; 13.3798 ; 13.2524 ; 13.0599 ; 
12.7706 ; 12.3044 ; 12.1756 ; 12.1286 ; 12.0529 ; 11.9352 ; 11.8915 ; 11.8264 ; 11.7275 ; 11.58 ; 11.388 ; 11.1009 ; 10.6701 ; 10.5662 ; 10.4106 ; 10.2854 ; 10.2954 ] 
  
Bolt 1 - Shear Force (kips): [0.013814 ; 0.020007 ; 0.037403 ; 0.054965 ; 0.080726 ; 0.11798 ; 0.16973 ; 0.23055 ; 0.29024 ; 0.34003 ; 0.38305 ; 0.43874 ; 0.47748 ; 0.52026 ; 0.83925 ; 1.5014 ; 1.5883 ; 1.7181 
; 1.9103 ; 2.2095 ; 2.291 ; 2.3205 ; 2.3678 ; 2.4404 ; 2.4672 ; 2.507 ; 2.5668 ; 2.6547 ; 2.768 ; 2.9339 ; 3.1744 ; 3.2317 ; 3.3167 ; 3.39 ; 3.3957 ] 
  
Bolt 2 - Tensile Force (kips): [15.1238 ; 15.1067 ; 15.0933 ; 15.0815 ; 15.0671 ; 15.0523 ; 15.039 ; 15.0454 ; 15.0853 ; 15.1707 ; 15.417 ; 15.7774 ; 16.2791 ; 16.9523 ; 17.7093 ; 18.5758 ; 18.7891 ; 19.0844 ; 
19.4978 ; 20.0597 ; 20.2139 ; 20.27 ; 20.35 ; 20.466 ; 20.5093 ; 20.5731 ; 20.6682 ; 20.8188 ; 21.052 ; 21.3745 ; 21.7921 ; 21.904 ; 22.0611 ; 22.2433 ; 22.348 ] 
  
Bolt 2 - Shear Force (kips): [0.012524 ; 0.023983 ; 0.044539 ; 0.064991 ; 0.094884 ; 0.13826 ; 0.19765 ; 0.26867 ; 0.3395 ; 0.39956 ; 0.4445 ; 0.49563 ; 0.52744 ; 0.5619 ; 0.81064 ; 1.2833 ; 1.3317 ; 1.4005 ; 
1.4875 ; 1.5924 ; 1.6181 ; 1.6271 ; 1.6427 ; 1.6674 ; 1.6763 ; 1.6894 ; 1.7092 ; 1.7368 ; 1.7647 ; 1.809 ; 1.8805 ; 1.8953 ; 1.9194 ; 1.9809 ; 2.0686 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9864 ; 15.9819 ; 15.9832 ; 15.9996 ; 16.0507 ; 16.1929 ; 16.5259 ; 16.9955 ; 17.4871 ; 17.9247 ; 18.5084 ; 19.4541 ; 20.846 ; 22.6562 ; 24.5807 ; 25.0094 ; 25.601 ; 
26.3478 ; 27.3018 ; 27.589 ; 27.6982 ; 27.8562 ; 28.0729 ; 28.1419 ; 28.2476 ; 28.3886 ; 28.5685 ; 28.8236 ; 29.182 ; 29.663 ; 29.8205 ; 29.9887 ; 30.1792 ; 30.3703 ] 
  
Bolt 3 - Shear Force (kips): [0.0094208 ; 0.0026989 ; 0.0099518 ; 0.018329 ; 0.031616 ; 0.0516 ; 0.079087 ; 0.11298 ; 0.14768 ; 0.18778 ; 0.2759 ; 0.39722 ; 0.50475 ; 0.5743 ; 0.62319 ; 0.64999 ; 0.87301 ; 
1.1505 ; 1.4774 ; 1.8063 ; 1.9253 ; 1.9878 ; 2.0583 ; 2.1444 ; 2.1688 ; 2.1985 ; 2.2438 ; 2.3166 ; 2.4398 ; 2.6075 ; 2.8726 ; 2.9567 ; 3.0545 ; 3.166 ; 3.2585 ] 
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Figure B.7 Connection L6_4_0.3125_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 841.5534 
  
Plastic Stiffness (k/in): 8.0357 
  
Displacement (in): [5.7249e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.010742 ; 0.015137 ; 0.021729 ; 0.031616 ; 0.046448 ; 0.068695 ; 0.10207 ; 0.15212 ; 0.22721 ; 0.33983 ; 0.38207 ; 0.39791 
; 0.42167 ; 0.43057 ; 0.44394 ; 0.46398 ; 0.49405 ; 0.53915 ; 0.6068 ; 0.63217 ; 0.67023 ; 0.6845 ; 0.70591 ; 0.73801 ; 0.78618 ; 0.80424 ; 0.83133 ; 0.84149 ; 0.85673 ; 0.87959 ; 0.91387 ; 0.9653 ; 0.98459 ; 
1.0135 ; 1.0569 ; 1.122 ; 1.2196 ; 1.2563 ; 1.3112 ; 1.3936 ; 1.4245 ; 1.4554 ; 1.4863 ; 1.5326 ; 1.6021 ; 1.7064 ; 1.7455 ; 1.8041 ; 1.8921 ; 2.0241 ; 2.222 ; 2.42 ; 2.5 ] 
  
Force (kips): [-0.201929 ; 0.72651 ; 1.44173 ; 2.09092 ; 2.69841 ; 3.54219 ; 4.60499 ; 5.7902 ; 6.92166 ; 7.87323 ; 8.5791 ; 9.14891 ; 9.69296 ; 10.3131 ; 11.0866 ; 11.3343 ; 11.4213 ; 11.5569 ; 11.6122 ; 
11.6943 ; 11.8148 ; 11.9876 ; 12.2176 ; 12.5145 ; 12.6153 ; 12.7682 ; 12.8275 ; 12.9138 ; 13.0353 ; 13.2108 ; 13.2777 ; 13.3668 ; 13.3956 ; 13.4493 ; 13.5283 ; 13.6381 ; 13.786 ; 13.8416 ; 13.9189 ; 14.0279 ; 
14.1807 ; 14.3917 ; 14.4669 ; 14.5698 ; 14.7083 ; 14.762 ; 14.8182 ; 14.8757 ; 14.9512 ; 15.056 ; 15.2051 ; 15.2611 ; 15.3371 ; 15.4421 ; 15.5952 ; 15.7908 ; 15.9781 ; 16.0455 ] 
  
Bolt 1 - Tensile Force (kips): [ 15.148 ; 15.1221 ; 15.0997 ; 15.0777 ; 15.0556 ; 15.0209 ; 14.972 ; 14.9116 ; 14.8458 ; 14.7812 ; 14.7187 ; 14.4187 ; 13.7835 ; 12.9463 ; 11.7834 ; 11.3679 ; 11.2155 ; 10.9888 ; 
10.9057 ; 10.7828 ; 10.6027 ; 10.3387 ; 10.0871 ; 10.0945 ; 10.0972 ; 10.1018 ; 10.1036 ; 10.1064 ; 10.1105 ; 10.1171 ; 10.1196 ; 10.1235 ; 10.125 ; 10.127 ; 10.1299 ; 10.1343 ; 10.1408 ; 10.1433 ; 10.0807 ; 
9.99456 ; 10.008 ; 10.0282 ; 10.0358 ; 10.0475 ; 10.0652 ; 10.0465 ; 10.0313 ; 9.97685 ; 9.91028 ; 9.85717 ; 9.78137 ; 9.75231 ; 9.71665 ; 9.67383 ; 9.61726 ; 9.5041 ; 9.38971 ; 9.35405 ] 
  
Bolt 1 - Shear Force (kips): [0.013797 ; 0.040198 ; 0.076066 ; 0.10951 ; 0.14135 ; 0.18593 ; 0.24329 ; 0.30978 ; 0.37716 ; 0.43974 ; 0.49817 ; 0.73871 ; 1.1847 ; 1.7239 ; 2.422 ; 2.6567 ; 2.7401 ; 2.8623 ; 
2.9066 ; 2.9714 ; 3.0652 ; 3.2001 ; 3.3278 ; 3.3309 ; 3.3319 ; 3.3335 ; 3.3341 ; 3.335 ; 3.3364 ; 3.3386 ; 3.3394 ; 3.3407 ; 3.3413 ; 3.3419 ; 3.3429 ; 3.3443 ; 3.3464 ; 3.3473 ; 3.3921 ; 3.453 ; 3.4509 ; 3.447 ; 
3.4456 ; 3.4435 ; 3.4404 ; 3.5667 ; 3.6839 ; 3.9122 ; 4.1836 ; 4.4085 ; 4.677 ; 4.7645 ; 4.866 ; 5.0187 ; 5.307 ; 5.7803 ; 6.2201 ; 6.3683 ] 
  
Bolt 2 - Tensile Force (kips): [15.1749 ; 15.1429 ; 15.1173 ; 15.0965 ; 15.0784 ; 15.0517 ; 15.0266 ; 15.0094 ; 15.0112 ; 15.0385 ; 15.1857 ; 15.2801 ; 15.3506 ; 15.6866 ; 16.2137 ; 16.3851 ; 16.4453 ; 16.5337 ; 
16.563 ; 16.6076 ; 16.6727 ; 16.7658 ; 16.8886 ; 17.0237 ; 17.0621 ; 17.1067 ; 17.1175 ; 17.1276 ; 17.143 ; 17.1404 ; 17.1239 ; 17.0073 ; 16.8731 ; 16.9428 ; 17.0356 ; 17.1816 ; 17.3657 ; 17.4241 ; 17.5363 ; 
17.6723 ; 17.8548 ; 18.2084 ; 18.3518 ; 18.5176 ; 18.7135 ; 18.8351 ; 18.9464 ; 19.1002 ; 19.2976 ; 19.5861 ; 20.1277 ; 20.3013 ; 20.538 ; 20.9059 ; 21.4564 ; 22.2168 ; 22.8723 ; 23.1138 ] 
  
Bolt 2 - Shear Force (kips): [ 0.02126 ; 0.042252 ; 0.08158 ; 0.11893 ; 0.15454 ; 0.20446 ; 0.26922 ; 0.34438 ; 0.42132 ; 0.49318 ; 0.55622 ; 0.78168 ; 1.1789 ; 1.6213 ; 2.1392 ; 2.3038 ; 2.3614 ; 2.4397 ; 2.468 ; 
2.5093 ; 2.5687 ; 2.6541 ; 2.777 ; 2.9586 ; 3.0252 ; 3.1242 ; 3.162 ; 3.2195 ; 3.3011 ; 3.4268 ; 3.479 ; 3.5978 ; 3.6808 ; 3.7686 ; 3.8888 ; 4.0655 ; 4.2794 ; 4.3514 ; 4.458 ; 4.5901 ; 4.7743 ; 5.0822 ; 5.2055 ; 
5.3557 ; 5.5441 ; 5.5576 ; 5.5751 ; 5.5494 ; 5.5372 ; 5.5202 ; 5.3564 ; 5.315 ; 5.2757 ; 5.1988 ; 5.0132 ; 4.6937 ; 4.4092 ; 4.308 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9874 ; 15.992 ; 16.0164 ; 16.0571 ; 16.1419 ; 16.3426 ; 16.7213 ; 17.3011 ; 18.0387 ; 18.8575 ; 19.7667 ; 20.8272 ; 22.1957 ; 23.9592 ; 24.4725 ; 24.6465 ; 24.8992 ; 
24.9968 ; 25.1514 ; 25.3925 ; 25.7672 ; 26.241 ; 26.827 ; 27.0142 ; 27.3077 ; 27.4245 ; 27.5818 ; 27.8183 ; 28.1462 ; 28.2778 ; 28.4506 ; 28.5023 ; 28.5872 ; 28.7345 ; 28.9301 ; 29.1792 ; 29.2834 ; 29.4159 ; 
29.6041 ; 29.8816 ; 30.2411 ; 30.3709 ; 30.5404 ; 30.7471 ; 30.8179 ; 30.918 ; 31.0117 ; 31.1057 ; 31.2521 ; 31.464 ; 31.5626 ; 31.6737 ; 31.8032 ; 32.0388 ; 32.2621 ; 32.5985 ; 32.7108 ] 
  
Bolt 3 - Shear Force (kips): [ 0.014653 ; 0.0016686 ; 0.014198 ; 0.028744 ; 0.043255 ; 0.062937 ; 0.090095 ; 0.12372 ; 0.15706 ; 0.19658 ; 0.2806 ; 0.38189 ; 0.4776 ; 0.56276 ; 0.61474 ; 0.6244 ; 0.62746 ; 
0.72092 ; 0.81959 ; 0.96229 ; 1.1688 ; 1.4084 ; 1.6943 ; 1.9883 ; 2.0774 ; 2.214 ; 2.2717 ; 2.357 ; 2.4583 ; 2.6398 ; 2.7067 ; 2.7937 ; 2.838 ; 2.9016 ; 2.9828 ; 3.0578 ; 3.1499 ; 3.1916 ; 3.2211 ; 3.2799 ; 3.3567 ; 
3.4141 ; 3.4485 ; 3.4517 ; 3.4334 ; 3.4226 ; 3.4223 ; 3.4054 ; 3.3872 ; 3.4193 ; 3.553 ; 3.5228 ; 3.5075 ; 3.5696 ; 3.5775 ; 3.5751 ; 3.5353 ; 3.5199 ] 
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Figure B.8 Connection L6_4_0.3125_0.5_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 615.1762 
  
Plastic Stiffness (k/in): 5.4364 
  
Displacement (in): [5.1986e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.51073 ; 0.51659 ; 
0.52538 ; 0.53856 ; 0.55834 ; 0.588 ; 0.63249 ; 0.69924 ; 0.79935 ; 0.83689 ; 0.8932 ; 0.91432 ; 0.946 ; 0.99351 ; 1.0648 ; 1.1717 ; 1.2118 ; 1.2719 ; 1.3621 ; 1.4974 ; 1.5482 ; 1.6243 ; 1.7384 ; 1.7813 ; 1.8455 ; 
1.9418 ; 2.0863 ; 2.1405 ; 2.2217 ; 2.3436 ; 2.5 ] 
  
Force (kips): [-0.193556 ; 0.496923 ; 1.00796 ; 1.48531 ; 2.1567 ; 3.0828 ; 4.22647 ; 5.3972 ; 6.39933 ; 7.0941 ; 7.58005 ; 8.03698 ; 8.52181 ; 9.13141 ; 9.8766 ; 9.89271 ; 9.9194 ; 9.95867 ; 10.0164 ; 10.1006 ; 
10.2232 ; 10.3912 ; 10.6187 ; 10.9223 ; 11.0319 ; 11.1972 ; 11.2546 ; 11.3391 ; 11.4648 ; 11.6526 ; 11.8858 ; 11.9674 ; 12.0801 ; 12.238 ; 12.4584 ; 12.5402 ; 12.6544 ; 12.8158 ; 12.8723 ; 12.9569 ; 13.0692 ; 
13.2215 ; 13.2794 ; 13.3592 ; 13.4692 ; 13.6004 ] 
  
Bolt 1 - Tensile Force (kips): [ 15.148 ; 15.1292 ; 15.1137 ; 15.0985 ; 15.0756 ; 15.04 ; 14.9884 ; 14.9288 ; 14.8698 ; 14.8203 ; 14.7698 ; 14.6927 ; 14.1091 ; 13.1843 ; 11.8955 ; 11.8696 ; 11.8388 ; 11.7929 ; 
11.7228 ; 11.6173 ; 11.4614 ; 11.2236 ; 10.886 ; 10.3888 ; 10.2092 ; 10.1304 ; 10.1325 ; 10.1361 ; 10.1415 ; 10.1503 ; 10.1638 ; 10.1689 ; 10.1767 ; 10.1884 ; 10.2052 ; 10.2112 ; 10.2202 ; 10.2337 ; 10.1856 ; 
10.1753 ; 10.1949 ; 10.2244 ; 10.2356 ; 10.2525 ; 10.2776 ; 10.3098 ] 
  
Bolt 1 - Shear Force (kips): [0.013406 ; 0.029552 ; 0.054652 ; 0.07911 ; 0.11423 ; 0.16389 ; 0.2267 ; 0.29472 ; 0.35812 ; 0.40961 ; 0.46146 ; 0.53486 ; 0.97502 ; 1.5903 ; 2.377 ; 2.3921 ; 2.4103 ; 2.4372 ; 
2.4781 ; 2.5391 ; 2.6281 ; 2.7607 ; 2.945 ; 3.2061 ; 3.2978 ; 3.3417 ; 3.3428 ; 3.3442 ; 3.3463 ; 3.3494 ; 3.354 ; 3.3557 ; 3.3583 ; 3.3621 ; 3.3677 ; 3.3697 ; 3.3726 ; 3.3771 ; 3.4145 ; 3.4289 ; 3.4251 ; 3.4193 ; 
3.4172 ; 3.4139 ; 3.4089 ; 3.4025 ] 
  
Bolt 2 - Tensile Force (kips): [15.1748 ; 15.1508 ; 15.1323 ; 15.1168 ; 15.0992 ; 15.0757 ; 15.0609 ; 15.0654 ; 15.101 ; 15.2158 ; 15.4898 ; 15.8771 ; 16.1166 ; 16.553 ; 17.1401 ; 17.1522 ; 17.1723 ; 17.2017 ; 
17.2433 ; 17.3019 ; 17.391 ; 17.524 ; 17.711 ; 17.9571 ; 18.0344 ; 18.1198 ; 18.1473 ; 18.186 ; 18.2409 ; 18.3137 ; 18.4103 ; 18.4451 ; 18.4927 ; 18.5583 ; 18.7254 ; 18.8733 ; 19.1673 ; 19.5994 ; 19.7562 ; 
19.9676 ; 20.3031 ; 20.7074 ; 20.8391 ; 21.023 ; 21.3678 ; 21.7207 ] 
  
Bolt 2 - Shear Force (kips): [0.020723 ; 0.031184 ; 0.05817 ; 0.085292 ; 0.12479 ; 0.18027 ; 0.25121 ; 0.32889 ; 0.40259 ; 0.46076 ; 0.51037 ; 0.57527 ; 0.95314 ; 1.4491 ; 2.0166 ; 2.0269 ; 2.0387 ; 2.0562 ; 
2.0827 ; 2.1222 ; 2.1757 ; 2.2482 ; 2.3483 ; 2.4936 ; 2.549 ; 2.6446 ; 2.6813 ; 2.7352 ; 2.8121 ; 2.9203 ; 3.0731 ; 3.1253 ; 3.2034 ; 3.3144 ; 3.55 ; 3.6879 ; 3.7897 ; 3.8467 ; 3.8539 ; 3.895 ; 3.9523 ; 4.0457 ; 
4.0795 ; 4.1289 ; 4.1858 ; 4.2668 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9861 ; 15.9848 ; 15.9941 ; 16.0269 ; 16.1164 ; 16.3528 ; 16.7898 ; 17.3445 ; 17.9622 ; 18.5718 ; 19.3972 ; 20.5446 ; 22.1028 ; 23.9942 ; 24.0314 ; 24.0938 ; 24.1891 ; 
24.3344 ; 24.5535 ; 24.8795 ; 25.2882 ; 25.8149 ; 26.5028 ; 26.7459 ; 27.1251 ; 27.2524 ; 27.4324 ; 27.7155 ; 28.1565 ; 28.5985 ; 28.7517 ; 28.9417 ; 29.2057 ; 29.562 ; 29.6972 ; 29.8753 ; 30.1375 ; 30.2281 ; 
30.3865 ; 30.5583 ; 30.7746 ; 30.8762 ; 30.9992 ; 31.1508 ; 31.3548 ] 
  
Bolt 3 - Shear Force (kips): [ 0.014926 ; 0.0034041 ; 0.0083547 ; 0.01959 ; 0.037144 ; 0.062119 ; 0.095197 ; 0.13218 ; 0.16675 ; 0.22486 ; 0.32928 ; 0.44124 ; 0.54958 ; 0.63771 ; 0.6816 ; 0.69476 ; 0.74687 ; 
0.8181 ; 0.91174 ; 1.0343 ; 1.2018 ; 1.4081 ; 1.6554 ; 1.9206 ; 2.025 ; 2.2026 ; 2.2581 ; 2.3366 ; 2.4757 ; 2.7102 ; 3.0004 ; 3.1146 ; 3.231 ; 3.4106 ; 3.6093 ; 3.6719 ; 3.7482 ; 3.8927 ; 3.9426 ; 3.9947 ; 4.0568 ; 
4.1771 ; 4.2281 ; 4.27 ; 4.2905 ; 4.3303 ] 
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Figure B.9 Connection L6_4_0.3125_0.5_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.5_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 466.7494 
  
Plastic Stiffness (k/in): 3.7374 
  
Displacement (in): [6.0483e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.56932 ; 0.66307 ; 
0.69823 ; 0.71141 ; 0.73119 ; 0.76085 ; 0.80534 ; 0.87209 ; 0.9722 ; 1.1224 ; 1.1787 ; 1.2632 ; 1.2711 ; 1.283 ; 1.3008 ; 1.3275 ; 1.3676 ; 1.4077 ; 1.4478 ; 1.5079 ; 1.5981 ; 1.7334 ; 1.9364 ; 2.1864 ; 2.2489 ; 
2.3426 ; 2.4832 ; 2.5 ] 
  
Force (kips): [-0.188124 ; 0.347006 ; 0.723496 ; 1.07966 ; 1.5833 ; 2.29471 ; 3.2484 ; 4.30638 ; 5.25978 ; 5.97414 ; 6.38914 ; 6.75684 ; 7.14327 ; 7.61739 ; 8.21459 ; 8.41036 ; 8.67601 ; 8.76765 ; 8.80107 ; 
8.85684 ; 8.93877 ; 9.05663 ; 9.21918 ; 9.44361 ; 9.73979 ; 9.84211 ; 9.99938 ; 10.0142 ; 10.0364 ; 10.0695 ; 10.1167 ; 10.1853 ; 10.2501 ; 10.3139 ; 10.4031 ; 10.53 ; 10.7055 ; 10.9421 ; 11.1954 ; 11.2535 ; 
11.3341 ; 11.4512 ; 11.4663 ] 
  
Bolt 1 - Tensile Force (kips): [ 15.148 ; 15.1338 ; 15.1227 ; 15.1118 ; 15.0956 ; 15.0709 ; 15.0327 ; 14.9831 ; 14.9328 ; 14.8903 ; 14.8545 ; 14.8105 ; 14.7831 ; 14.7562 ; 14.4786 ; 14.2717 ; 13.9213 ; 13.7931 ; 
13.7457 ; 13.7187 ; 13.67 ; 13.5842 ; 13.4543 ; 13.2553 ; 12.941 ; 12.8227 ; 12.6533 ; 12.6383 ; 12.6158 ; 12.5791 ; 12.5223 ; 12.439 ; 12.3547 ; 12.2799 ; 12.1661 ; 12.0041 ; 11.7784 ; 11.4364 ; 11.0332 ; 
10.9329 ; 10.7872 ; 10.5847 ; 10.5596 ] 
  
Bolt 1 - Shear Force (kips): [0.013166 ; 0.022877 ; 0.040803 ; 0.058771 ; 0.084946 ; 0.12291 ; 0.17529 ; 0.23577 ; 0.29473 ; 0.34373 ; 0.38519 ; 0.43524 ; 0.47176 ; 0.51152 ; 0.75043 ; 0.90581 ; 1.156 ; 1.2446 
; 1.2771 ; 1.2971 ; 1.3321 ; 1.3924 ; 1.4826 ; 1.6186 ; 1.8292 ; 1.9074 ; 2.0186 ; 2.0284 ; 2.043 ; 2.0667 ; 2.1032 ; 2.1567 ; 2.2103 ; 2.2582 ; 2.3306 ; 2.433 ; 2.5742 ; 2.7812 ; 3.0173 ; 3.0746 ; 3.1568 ; 3.2704 ; 
3.2843 ] 
  
Bolt 2 - Tensile Force (kips): [15.1749 ; 15.1561 ; 15.1423 ; 15.1305 ; 15.1168 ; 15.1019 ; 15.0896 ; 15.0965 ; 15.1377 ; 15.2196 ; 15.4449 ; 15.793 ; 16.2766 ; 16.9585 ; 17.759 ; 17.9983 ; 18.3172 ; 18.4323 ; 
18.4746 ; 18.5468 ; 18.6506 ; 18.7965 ; 19.0035 ; 19.2896 ; 19.673 ; 19.8125 ; 20.0165 ; 20.0351 ; 20.0629 ; 20.1029 ; 20.1615 ; 20.248 ; 20.3323 ; 20.417 ; 20.5459 ; 20.7435 ; 21.034 ; 21.4306 ; 21.8725 ; 
21.9742 ; 22.1262 ; 22.3444 ; 22.3684 ] 
  
Bolt 2 - Shear Force (kips): [0.020388 ; 0.024643 ; 0.043232 ; 0.062928 ; 0.092228 ; 0.13508 ; 0.19372 ; 0.26268 ; 0.3313 ; 0.38977 ; 0.43133 ; 0.47575 ; 0.5045 ; 0.53637 ; 0.7216 ; 0.84115 ; 1.0267 ; 1.0903 ; 
1.1132 ; 1.1245 ; 1.1451 ; 1.1809 ; 1.2326 ; 1.307 ; 1.4108 ; 1.4417 ; 1.4813 ; 1.4846 ; 1.4895 ; 1.498 ; 1.5114 ; 1.5301 ; 1.5487 ; 1.5637 ; 1.5858 ; 1.6148 ; 1.6502 ; 1.7052 ; 1.7668 ; 1.7826 ; 1.8038 ; 1.8324 ; 
1.8364 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9871 ; 15.9827 ; 15.9837 ; 16.0003 ; 16.0514 ; 16.1919 ; 16.5174 ; 16.9781 ; 17.4788 ; 17.9137 ; 18.4846 ; 19.4092 ; 20.7757 ; 22.5807 ; 23.1386 ; 23.8759 ; 24.1164 ; 
24.2014 ; 24.3577 ; 24.591 ; 24.9198 ; 25.3429 ; 25.9344 ; 26.6761 ; 26.9274 ; 27.3346 ; 27.3696 ; 27.4203 ; 27.505 ; 27.6281 ; 27.8002 ; 27.9541 ; 28.0983 ; 28.2917 ; 28.5726 ; 28.9197 ; 29.3678 ; 29.8356 ; 
29.9411 ; 30.0677 ; 30.2696 ; 30.3058 ] 
  
Bolt 3 - Shear Force (kips): [ 0.015156 ; 0.0055511 ; 0.0042007 ; 0.012838 ; 0.026782 ; 0.047888 ; 0.076995 ; 0.11233 ; 0.14739 ; 0.18505 ; 0.27444 ; 0.39784 ; 0.51416 ; 0.59734 ; 0.64978 ; 0.66078 ; 0.66991 ; 
0.67302 ; 0.67484 ; 0.77467 ; 0.90369 ; 1.0655 ; 1.2821 ; 1.5403 ; 1.8208 ; 1.9116 ; 2.0934 ; 2.1135 ; 2.1455 ; 2.194 ; 2.2545 ; 2.3215 ; 2.3705 ; 2.4341 ; 2.5234 ; 2.6787 ; 2.8891 ; 3.1623 ; 3.4217 ; 3.4909 ; 
3.5734 ; 3.6748 ; 3.6892 ] 
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Figure B.10 Connection L6_4_0.3125_0.75_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1992e+003 
  
Plastic Stiffness (k/in): 7.5250 
  
Displacement (in): [2.9415e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.80174 ; 
1.0127 ; 1.2627 ; 1.5127 ; 1.7627 ; 2.0127 ; 2.2627 ; 2.322 ; 2.411 ; 2.5 ] 
  
Force (kips): [-0.68912 ; 0.750105 ; 1.65306 ; 2.85352 ; 4.42592 ; 6.13692 ; 7.33213 ; 7.98467 ; 8.5799 ; 9.16776 ; 9.78812 ; 10.5302 ; 11.4465 ; 12.4627 ; 12.7763 ; 13.1919 ; 13.721 ; 14.3547 ; 14.9266 ; 
15.3458 ; 15.6549 ; 15.8918 ; 16.0806 ; 16.1211 ; 16.1757 ; 16.227 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.872 ; 34.8347 ; 34.8115 ; 34.7787 ; 34.7327 ; 34.6799 ; 34.6442 ; 34.6288 ; 34.6164 ; 34.6057 ; 34.5954 ; 34.5847 ; 34.5726 ; 34.5669 ; 34.5675 ; 34.5709 ; 34.5799 ; 34.6017 ; 
34.636 ; 34.6786 ; 34.726 ; 34.7758 ; 34.8273 ; 34.8395 ; 34.8581 ; 34.8767 ] 
  
Bolt 1 - Shear Force (kips): [0.053479 ; 0.05659 ; 0.10048 ; 0.16573 ; 0.25547 ; 0.35548 ; 0.42498 ; 0.46078 ; 0.49548 ; 0.5322 ; 0.57424 ; 0.62648 ; 0.69513 ; 0.77392 ; 0.7976 ; 0.82822 ; 0.86674 ; 0.90979 ; 
0.9455 ; 0.96618 ; 0.976 ; 0.97837 ; 0.9762 ; 0.97564 ; 0.97433 ; 0.97297 ] 
  
Bolt 2 - Tensile Force (kips): [34.8829 ; 34.8174 ; 34.7755 ; 34.7205 ; 34.6599 ; 34.6122 ; 34.6179 ; 34.6854 ; 34.8265 ; 35.0429 ; 35.2173 ; 35.3882 ; 35.6298 ; 36.0522 ; 36.2192 ; 36.4673 ; 36.8408 ; 37.4122 ; 
38.0863 ; 38.7757 ; 39.454 ; 40.1307 ; 40.8152 ; 40.978 ; 41.2186 ; 41.4594 ] 
  
Bolt 2 - Shear Force (kips): [0.057063 ; 0.089205 ; 0.15982 ; 0.25981 ; 0.39677 ; 0.55449 ; 0.67565 ; 0.75372 ; 0.82404 ; 0.86109 ; 0.87029 ; 0.87971 ; 0.88288 ; 0.90191 ; 0.92375 ; 0.95793 ; 1.0141 ; 1.1016 ; 
1.2046 ; 1.3102 ; 1.4096 ; 1.4982 ; 1.57 ; 1.5815 ; 1.5969 ; 1.6081 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9574 ; 35.9394 ; 35.9471 ; 36.0067 ; 36.1071 ; 36.2021 ; 36.2815 ; 36.3697 ; 36.5294 ; 36.8796 ; 37.469 ; 38.2541 ; 39.66 ; 40.2074 ; 41.0264 ; 42.24 ; 43.8237 ; 45.2905 ; 
46.3918 ; 47.2439 ; 47.9199 ; 48.4361 ; 48.5279 ; 48.643 ; 48.723 ] 
  
Bolt 3 - Shear Force (kips): [0.027075 ; 0.020842 ; 0.053139 ; 0.10705 ; 0.18902 ; 0.28836 ; 0.36438 ; 0.41511 ; 0.4715 ; 0.52976 ; 0.58154 ; 0.66504 ; 0.81247 ; 0.94308 ; 0.98114 ; 1.0618 ; 1.1622 ; 1.3129 ; 
1.4956 ; 1.6567 ; 1.7936 ; 1.9112 ; 2.0276 ; 2.0608 ; 2.1019 ; 2.1491 ] 
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Figure B.11 Connection L6_4_0.3125_0.75_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 902.8173 
  
Plastic Stiffness (k/in): 5.2064 
  
Displacement (in): [2.7459e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-0.686855 ; 0.451154 ; 1.07646 ; 1.90894 ; 3.04767 ; 4.4659 ; 5.66929 ; 6.34065 ; 6.81763 ; 7.24223 ; 7.66758 ; 8.20926 ; 8.90033 ; 9.71885 ; 10.6028 ; 11.2536 ; 11.7479 ; 12.1334 ; 12.4424 ; 
12.6889 ; 12.8889 ; 13.0461 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.872 ; 34.8426 ; 34.8271 ; 34.8061 ; 34.7752 ; 34.7346 ; 34.7009 ; 34.6859 ; 34.6791 ; 34.6756 ; 34.6748 ; 34.6746 ; 34.6771 ; 34.6858 ; 34.7081 ; 34.7396 ; 34.7776 ; 34.8201 ; 
34.8657 ; 34.9134 ; 34.9627 ; 35.0121 ] 
  
Bolt 1 - Shear Force (kips): [0.053442 ; 0.045629 ; 0.071402 ; 0.1138 ; 0.17637 ; 0.25742 ; 0.3256 ; 0.36113 ; 0.38553 ; 0.4087 ; 0.43365 ; 0.46865 ; 0.51436 ; 0.57205 ; 0.6366 ; 0.68178 ; 0.71407 ; 0.73707 ; 
0.75342 ; 0.76409 ; 0.76993 ; 0.77194 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.883 ; 34.8307 ; 34.8003 ; 34.7616 ; 34.7121 ; 34.6723 ; 34.661 ; 34.7198 ; 34.824 ; 34.9831 ; 35.1524 ; 35.3387 ; 35.5595 ; 35.8548 ; 36.3165 ; 36.8091 ; 37.2955 ; 37.7647 ; 
38.2209 ; 38.6832 ; 39.1448 ; 39.5889 ] 
  
Bolt 2 - Shear Force (kips): [0.056819 ; 0.0696 ; 0.11659 ; 0.18543 ; 0.28416 ; 0.41342 ; 0.53403 ; 0.61273 ; 0.67612 ; 0.72549 ; 0.75543 ; 0.76708 ; 0.76648 ; 0.75203 ; 0.76208 ; 0.81198 ; 0.87111 ; 0.93561 ; 
0.99978 ; 1.0667 ; 1.1344 ; 1.1957 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9621 ; 35.9359 ; 35.9268 ; 35.9442 ; 35.9975 ; 36.0466 ; 36.0737 ; 36.09 ; 36.1422 ; 36.282 ; 36.5874 ; 37.1567 ; 37.8697 ; 38.9352 ; 40.1909 ; 41.316 ; 42.2358 ; 42.9938 ; 
43.6073 ; 44.0967 ; 44.4819 ] 
  
Bolt 3 - Shear Force (kips): [0.027681 ; 0.016044 ; 0.036372 ; 0.075457 ; 0.13716 ; 0.22335 ; 0.30693 ; 0.3564 ; 0.39577 ; 0.43483 ; 0.46501 ; 0.51476 ; 0.60098 ; 0.7358 ; 0.91373 ; 0.97998 ; 1.0846 ; 1.242 ; 
1.4051 ; 1.5577 ; 1.6994 ; 1.8259 ] 
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Figure B.12 Connection L6_4_0.3125_0.75_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 718.9340 
  
Plastic Stiffness (k/in): 3.3024 
  
Displacement (in): [2.0568e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-0.684955 ; 0.279847 ; 0.719213 ; 1.31841 ; 2.14939 ; 3.25899 ; 4.39197 ; 5.12868 ; 5.52359 ; 5.81679 ; 6.13295 ; 6.55867 ; 7.0948 ; 7.73872 ; 8.4578 ; 8.99094 ; 9.40374 ; 9.73239 ; 9.99788 ; 
10.2152 ; 10.3971 ; 10.5448 ] 
  
Bolt 1 - Tensile Force (kips): [34.8721 ; 34.8471 ; 34.8366 ; 34.8221 ; 34.8014 ; 34.7718 ; 34.7412 ; 34.7249 ; 34.7214 ; 34.7221 ; 34.7258 ; 34.7324 ; 34.7431 ; 34.7613 ; 34.7952 ; 34.8335 ; 34.8758 ; 34.9208 ; 
34.9676 ; 35.0159 ; 35.065 ; 35.1136 ] 
  
Bolt 1 - Shear Force (kips): [0.053456 ; 0.041132 ; 0.055663 ; 0.083188 ; 0.12657 ; 0.18801 ; 0.25233 ; 0.29128 ; 0.30943 ; 0.32399 ; 0.34018 ; 0.36278 ; 0.39509 ; 0.43664 ; 0.48365 ; 0.52004 ; 0.54736 ; 
0.56844 ; 0.58466 ; 0.59644 ; 0.60545 ; 0.61208 ] 
  
Bolt 2 - Tensile Force (kips): [34.8833 ; 34.8391 ; 34.8162 ; 34.7874 ; 34.7496 ; 34.7141 ; 34.6963 ; 34.7185 ; 34.7951 ; 34.8599 ; 34.9613 ; 35.1668 ; 35.43 ; 35.6986 ; 36.0227 ; 36.3235 ; 36.6414 ; 36.9577 ; 
37.2529 ; 37.5488 ; 37.8194 ; 38.0565 ] 
  
Bolt 2 - Shear Force (kips): [0.056691 ; 0.059339 ; 0.09062 ; 0.13939 ; 0.21106 ; 0.31158 ; 0.42161 ; 0.50417 ; 0.55669 ; 0.59459 ; 0.63442 ; 0.67787 ; 0.69412 ; 0.6879 ; 0.66236 ; 0.65147 ; 0.66967 ; 0.69416 ; 
0.72029 ; 0.75173 ; 0.78162 ; 0.80989 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9676 ; 35.9421 ; 35.9218 ; 35.9151 ; 35.9347 ; 35.9674 ; 35.9713 ; 35.9696 ; 35.9777 ; 36.0158 ; 36.1328 ; 36.4272 ; 36.9689 ; 37.6384 ; 38.205 ; 38.7858 ; 39.3245 ; 
39.834 ; 40.3202 ; 40.7664 ; 41.1709 ] 
  
Bolt 3 - Shear Force (kips): [ 0.02847 ; 0.016103 ; 0.026405 ; 0.054589 ; 0.10124 ; 0.17082 ; 0.25158 ; 0.31153 ; 0.33958 ; 0.3522 ; 0.37247 ; 0.40916 ; 0.4774 ; 0.56889 ; 0.71244 ; 0.89824 ; 1.1148 ; 1.3157 ; 
1.4741 ; 1.586 ; 1.674 ; 1.7378 ] 
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Figure B.13 Connection L6_4_0.3125_0.75_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1537e+003 
  
Plastic Stiffness (k/in): 6.9913 
  
Displacement (in): [1.8425e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 1.0068 ; 
1.2568 ; 1.5068 ; 1.5693 ; 1.6631 ; 1.8037 ; 2.0146 ; 2.0771 ; 2.1709 ; 2.3115 ; 2.5 ] 
  
Force (kips): [-0.614571 ; 0.731913 ; 1.63876 ; 2.45429 ; 3.59317 ; 5.09322 ; 6.73784 ; 8.09522 ; 9.026 ; 9.73608 ; 10.4299 ; 11.1446 ; 11.9266 ; 12.8318 ; 13.8648 ; 15.0329 ; 15.9068 ; 16.587 ; 17.1233 ; 17.243 
; 17.4098 ; 17.6393 ; 17.9243 ; 18.0014 ; 18.1081 ; 18.2545 ; 18.4247 ] 
  
Bolt 1 - Tensile Force (kips): [34.8672 ; 34.8291 ; 34.8028 ; 34.7775 ; 34.7403 ; 34.6881 ; 34.6278 ; 34.579 ; 34.5482 ; 34.5269 ; 34.5062 ; 34.4859 ; 34.4655 ; 34.4432 ; 34.4232 ; 34.4137 ; 34.4235 ; 34.4464 ; 
34.4786 ; 34.4877 ; 34.5023 ; 34.526 ; 34.5648 ; 34.5767 ; 34.5948 ; 34.6225 ; 34.6604 ] 
  
Bolt 1 - Shear Force (kips): [0.053138 ; 0.062563 ; 0.11279 ; 0.16219 ; 0.23389 ; 0.33141 ; 0.44114 ; 0.53188 ; 0.59395 ; 0.64357 ; 0.69594 ; 0.7528 ; 0.81753 ; 0.89587 ; 0.98986 ; 1.0934 ; 1.1654 ; 1.2168 ; 
1.2538 ; 1.2615 ; 1.2715 ; 1.2839 ; 1.2963 ; 1.2993 ; 1.303 ; 1.3074 ; 1.3116 ] 
  
Bolt 2 - Tensile Force (kips): [34.8761 ; 34.8158 ; 34.7728 ; 34.734 ; 34.6805 ; 34.6189 ; 34.5665 ; 34.5436 ; 34.5656 ; 34.657 ; 34.867 ; 35.1638 ; 35.4449 ; 35.6914 ; 36.0275 ; 36.6887 ; 37.4077 ; 38.1493 ; 
38.8858 ; 39.0696 ; 39.3461 ; 39.7624 ; 40.3749 ; 40.5553 ; 40.8234 ; 41.2263 ; 41.7828 ] 
  
Bolt 2 - Shear Force (kips): [0.046101 ; 0.082663 ; 0.15743 ; 0.2269 ; 0.32612 ; 0.46103 ; 0.61667 ; 0.7566 ; 0.86341 ; 0.95299 ; 1.0332 ; 1.0819 ; 1.1106 ; 1.1406 ; 1.1758 ; 1.245 ; 1.3382 ; 1.439 ; 1.5347 ; 
1.5597 ; 1.5976 ; 1.656 ; 1.7413 ; 1.764 ; 1.796 ; 1.835 ; 1.8675 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9568 ; 35.938 ; 35.9414 ; 35.9658 ; 36.0368 ; 36.1351 ; 36.2489 ; 36.3909 ; 36.5799 ; 36.8496 ; 37.3357 ; 38.0517 ; 38.8696 ; 40.6181 ; 43.2415 ; 45.3695 ; 47.0911 ; 
48.409 ; 48.6589 ; 48.9459 ; 49.2638 ; 49.5747 ; 49.6887 ; 49.8207 ; 50.0045 ; 50.161 ] 
  
Bolt 3 - Shear Force (kips): [0.029654 ; 0.019806 ; 0.049983 ; 0.084414 ; 0.13818 ; 0.21705 ; 0.31011 ; 0.40608 ; 0.4881 ; 0.56682 ; 0.66926 ; 0.79049 ; 0.96975 ; 1.4523 ; 1.8804 ; 2.2399 ; 2.4956 ; 2.7057 ; 
2.9123 ; 2.9722 ; 3.0727 ; 3.26 ; 3.5336 ; 3.628 ; 3.7875 ; 4.0815 ; 4.4126 ] 
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Figure B.14 Connection L6_4_0.3125_0.75_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 870.6739 
  
Plastic Stiffness (k/in): 5.7408 
  
Displacement (in): [1.8382e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 1.0068 ; 
1.2568 ; 1.5068 ; 1.7568 ; 2.0068 ; 2.2568 ; 2.5 ] 
  
Force (kips): [-0.613105 ; 0.44611 ; 1.08743 ; 1.66229 ; 2.48113 ; 3.60386 ; 4.99167 ; 6.28734 ; 7.24329 ; 7.8777 ; 8.40522 ; 8.91674 ; 9.49831 ; 10.2168 ; 11.0532 ; 11.9852 ; 12.7028 ; 13.2706 ; 13.7326 ; 
14.1122 ; 14.4313 ; 14.6983 ; 14.9206 ] 
  
Bolt 1 - Tensile Force (kips): [34.8671 ; 34.8375 ; 34.8195 ; 34.803 ; 34.7779 ; 34.7416 ; 34.6939 ; 34.6486 ; 34.6193 ; 34.6035 ; 34.5935 ; 34.5854 ; 34.578 ; 34.5717 ; 34.5693 ; 34.5772 ; 34.5961 ; 34.6244 ; 
34.659 ; 34.6991 ; 34.7423 ; 34.7885 ; 34.8353 ] 
  
Bolt 1 - Shear Force (kips): [0.053084 ; 0.050069 ; 0.081198 ; 0.11416 ; 0.16378 ; 0.23486 ; 0.32555 ; 0.41139 ; 0.47145 ; 0.51221 ; 0.54795 ; 0.58537 ; 0.62976 ; 0.6858 ; 0.75552 ; 0.83739 ; 0.89963 ; 0.945 ; 
0.97898 ; 1.0038 ; 1.023 ; 1.0369 ; 1.0455 ] 
  
Bolt 2 - Tensile Force (kips): [34.8761 ; 34.8281 ; 34.7957 ; 34.7673 ; 34.7285 ; 34.6768 ; 34.6326 ; 34.6081 ; 34.6172 ; 34.6975 ; 34.8396 ; 35.0428 ; 35.3084 ; 35.6205 ; 35.9503 ; 36.3735 ; 36.8812 ; 37.4087 ; 
37.9424 ; 38.4733 ; 38.9956 ; 39.506 ; 39.9902 ] 
  
Bolt 2 - Shear Force (kips): [0.045982 ; 0.06157 ; 0.11381 ; 0.16314 ; 0.23492 ; 0.33609 ; 0.46649 ; 0.59832 ; 0.70798 ; 0.79048 ; 0.86269 ; 0.91979 ; 0.96105 ; 0.9849 ; 0.99819 ; 1.0105 ; 1.0432 ; 1.1034 ; 
1.1717 ; 1.2448 ; 1.3147 ; 1.3828 ; 1.4511 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9617 ; 35.9347 ; 35.9274 ; 35.9263 ; 35.9579 ; 36.0102 ; 36.076 ; 36.1238 ; 36.2031 ; 36.3246 ; 36.5872 ; 37.0961 ; 37.8315 ; 38.8025 ; 40.407 ; 42.0413 ; 43.4529 ; 
44.6343 ; 45.5985 ; 46.4155 ; 47.0974 ; 47.6125 ] 
  
Bolt 3 - Shear Force (kips): [ 0.02984 ; 0.01597 ; 0.034716 ; 0.060036 ; 0.1005 ; 0.1623 ; 0.2454 ; 0.33257 ; 0.41801 ; 0.47868 ; 0.55241 ; 0.63306 ; 0.74729 ; 0.91122 ; 1.2234 ; 1.6523 ; 1.9508 ; 2.1783 ; 2.3687 
; 2.5432 ; 2.7045 ; 2.8545 ; 3.0316 ] 
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Figure B.15 Connection L6_4_0.3125_0.75_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 691.7473 
  
Plastic Stiffness (k/in): 3.8104 
  
Displacement (in): [1.8403e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-0.613756 ; 0.280031 ; 0.737313 ; 1.36396 ; 2.23746 ; 3.41457 ; 4.7185 ; 5.76674 ; 6.4475 ; 6.8943 ; 7.26783 ; 7.70946 ; 8.2737 ; 8.95428 ; 9.70938 ; 10.2934 ; 10.7697 ; 11.1637 ; 11.4917 ; 
11.7693 ; 12.0076 ; 12.2105 ] 
  
Bolt 1 - Tensile Force (kips): [34.8672 ; 34.8423 ; 34.8298 ; 34.8125 ; 34.7867 ; 34.7496 ; 34.7061 ; 34.6727 ; 34.6575 ; 34.6515 ; 34.6506 ; 34.6521 ; 34.6563 ; 34.6665 ; 34.689 ; 34.7172 ; 34.7501 ; 34.7872 ; 
34.8279 ; 34.8712 ; 34.9167 ; 34.9626 ] 
  
Bolt 1 - Shear Force (kips): [0.053157 ; 0.044511 ; 0.063087 ; 0.096799 ; 0.1488 ; 0.2231 ; 0.30852 ; 0.37641 ; 0.41538 ; 0.44293 ; 0.46769 ; 0.49839 ; 0.53941 ; 0.59066 ; 0.6505 ; 0.69944 ; 0.73989 ; 0.77219 ; 
0.79709 ; 0.81712 ; 0.83267 ; 0.84465 ] 
  
Bolt 2 - Tensile Force (kips): [34.8763 ; 34.8359 ; 34.8111 ; 34.7792 ; 34.7369 ; 34.6859 ; 34.6555 ; 34.653 ; 34.6916 ; 34.7798 ; 34.8758 ; 35.0461 ; 35.3643 ; 35.7477 ; 36.1218 ; 36.4308 ; 36.7658 ; 37.1246 ; 
37.4781 ; 37.8235 ; 38.1745 ; 38.5021 ] 
  
Bolt 2 - Shear Force (kips): [ 0.0461 ; 0.049744 ; 0.086196 ; 0.14034 ; 0.21834 ; 0.32728 ; 0.45508 ; 0.57032 ; 0.65692 ; 0.71765 ; 0.76755 ; 0.82274 ; 0.87331 ; 0.89858 ; 0.90184 ; 0.8968 ; 0.89667 ; 0.91624 ; 
0.95059 ; 0.98637 ; 1.0287 ; 1.0709 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.967 ; 35.9411 ; 35.9212 ; 35.9117 ; 35.9398 ; 35.9712 ; 36.005 ; 36.0176 ; 36.0803 ; 36.2148 ; 36.5092 ; 37.0333 ; 37.7692 ; 38.8704 ; 39.9557 ; 40.9386 ; 41.8101 ; 
42.6082 ; 43.3352 ; 43.9828 ; 44.551 ] 
  
Bolt 3 - Shear Force (kips): [0.030217 ; 0.015823 ; 0.025033 ; 0.053569 ; 0.10126 ; 0.1733 ; 0.26048 ; 0.34357 ; 0.41174 ; 0.45329 ; 0.5011 ; 0.58028 ; 0.7219 ; 0.91983 ; 1.2381 ; 1.5653 ; 1.8677 ; 2.1164 ; 
2.2871 ; 2.4085 ; 2.5054 ; 2.5855 ] 
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Figure B.16 Connection L6_4_0.3125_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1988e+003 
  
Plastic Stiffness (k/in): 7.7067 
  
Displacement (in): [2.1201e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.072601 ; 0.10597 ; 0.15603 ; 0.23111 ; 0.34374 ; 
0.38598 ; 0.44933 ; 0.54436 ; 0.6869 ; 0.90072 ; 1.1507 ; 1.4007 ; 1.4632 ; 1.557 ; 1.6507 ; 1.7445 ; 1.8851 ; 1.9378 ; 2.0169 ; 2.1356 ; 2.3136 ; 2.5 ] 
  
Force (kips): [-0.704247 ; 0.710098 ; 1.63724 ; 2.47151 ; 3.63101 ; 4.6666 ; 5.56944 ; 6.60085 ; 7.63157 ; 8.53987 ; 9.26293 ; 9.8913 ; 10.5199 ; 11.209 ; 12.0382 ; 12.9976 ; 13.2934 ; 13.6937 ; 14.2255 ; 14.91 ; 
15.7339 ; 16.4843 ; 17.0711 ; 17.1975 ; 17.3769 ; 17.5445 ; 17.6957 ; 17.8962 ; 17.9661 ; 18.0632 ; 18.1981 ; 18.3759 ; 18.5373 ] 
  
Bolt 1 - Tensile Force (kips): [34.9074 ; 34.8651 ; 34.8367 ; 34.8097 ; 34.7702 ; 34.7332 ; 34.6998 ; 34.6614 ; 34.6236 ; 34.5934 ; 34.5742 ; 34.5575 ; 34.5408 ; 34.5221 ; 34.4973 ; 34.4686 ; 34.4603 ; 34.4504 ; 
34.4397 ; 34.4305 ; 34.4303 ; 34.4448 ; 34.471 ; 34.479 ; 34.4918 ; 34.5054 ; 34.5199 ; 34.5429 ; 34.5518 ; 34.5658 ; 34.5872 ; 34.6198 ; 34.6543 ] 
  
Bolt 1 - Shear Force (kips): [0.040357 ; 0.069996 ; 0.12531 ; 0.17746 ; 0.25209 ; 0.31991 ; 0.37991 ; 0.44917 ; 0.51811 ; 0.57496 ; 0.616 ; 0.65684 ; 0.69999 ; 0.75173 ; 0.82156 ; 0.90678 ; 0.93396 ; 0.97083 ; 
1.0187 ; 1.0778 ; 1.1455 ; 1.2039 ; 1.2454 ; 1.2538 ; 1.2653 ; 1.2755 ; 1.2841 ; 1.2946 ; 1.2981 ; 1.3026 ; 1.3084 ; 1.3152 ; 1.3207 ] 
  
Bolt 2 - Tensile Force (kips): [34.9344 ; 34.8668 ; 34.8218 ; 34.7816 ; 34.7266 ; 34.6862 ; 34.6554 ; 34.6255 ; 34.6034 ; 34.6045 ; 34.6386 ; 34.7321 ; 34.9272 ; 35.2113 ; 35.5085 ; 35.8257 ; 35.9332 ; 36.1023 ; 
36.3844 ; 36.8164 ; 37.4619 ; 38.2079 ; 38.9443 ; 39.1296 ; 39.4039 ; 39.6757 ; 39.9436 ; 40.3331 ; 40.4784 ; 40.6942 ; 41.0132 ; 41.483 ; 41.9714 ] 
  
Bolt 2 - Shear Force (kips): [0.067642 ; 0.081765 ; 0.15331 ; 0.22281 ; 0.3226 ; 0.41474 ; 0.49726 ; 0.59576 ; 0.70213 ; 0.80705 ; 0.90001 ; 0.9839 ; 1.0544 ; 1.0947 ; 1.123 ; 1.1503 ; 1.1553 ; 1.1629 ; 1.1781 ; 
1.222 ; 1.2994 ; 1.3864 ; 1.4848 ; 1.51 ; 1.5492 ; 1.5889 ; 1.6279 ; 1.6816 ; 1.7009 ; 1.7269 ; 1.7649 ; 1.8147 ; 1.856 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9578 ; 35.9406 ; 35.9456 ; 35.9766 ; 36.0306 ; 36.0874 ; 36.1513 ; 36.2428 ; 36.3428 ; 36.4641 ; 36.6517 ; 36.9563 ; 37.4627 ; 38.2021 ; 39.1086 ; 39.4612 ; 40.0726 ; 
41.0885 ; 42.6302 ; 44.6333 ; 46.534 ; 48.061 ; 48.3931 ; 48.7893 ; 49.076 ; 49.3096 ; 49.5993 ; 49.7118 ; 49.8523 ; 50.0547 ; 50.355 ; 50.5942 ] 
  
Bolt 3 - Shear Force (kips): [0.038149 ; 0.012569 ; 0.035006 ; 0.067613 ; 0.1197 ; 0.17176 ; 0.22001 ; 0.27767 ; 0.34471 ; 0.41874 ; 0.49315 ; 0.56509 ; 0.65121 ; 0.75623 ; 0.92057 ; 1.3678 ; 1.5307 ; 1.7334 ; 
1.9504 ; 2.1666 ; 2.3961 ; 2.6017 ; 2.7773 ; 2.8206 ; 2.8961 ; 2.9976 ; 3.1028 ; 3.2229 ; 3.2766 ; 3.3445 ; 3.4772 ; 3.7106 ; 3.9454 ] 
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Figure B.17 Connection L6_4_0.3125_0.75_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 902.9130 
  
Plastic Stiffness (k/in): 5.0231 
  
Displacement (in): [2.0733e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.38012 ; 0.44347 ; 0.5385 ; 
0.68104 ; 0.89486 ; 1.1449 ; 1.3949 ; 1.6449 ; 1.8949 ; 2.1449 ; 2.3949 ; 2.5 ] 
  
Force (kips): [-0.689662 ; 0.4217 ; 1.07384 ; 1.65814 ; 2.48748 ; 3.62389 ; 4.99321 ; 6.24305 ; 7.18986 ; 7.83566 ; 8.35655 ; 8.89468 ; 9.50851 ; 10.2518 ; 10.4951 ; 10.8249 ; 11.26 ; 11.8142 ; 12.4895 ; 13.1174 
; 13.62 ; 14.0276 ; 14.3651 ; 14.6432 ; 14.8767 ; 14.9641 ] 
  
Bolt 1 - Tensile Force (kips): [34.9073 ; 34.8742 ; 34.855 ; 34.8369 ; 34.8102 ; 34.7717 ; 34.7227 ; 34.6779 ; 34.6489 ; 34.6379 ; 34.6291 ; 34.6212 ; 34.6133 ; 34.6044 ; 34.6015 ; 34.5981 ; 34.5951 ; 34.5953 ; 
34.6044 ; 34.6252 ; 34.6544 ; 34.6893 ; 34.7296 ; 34.7732 ; 34.8185 ; 34.8382 ] 
  
Bolt 1 - Shear Force (kips): [0.039559 ; 0.054689 ; 0.091702 ; 0.12736 ; 0.1797 ; 0.25373 ; 0.34492 ; 0.42875 ; 0.48669 ; 0.51727 ; 0.5486 ; 0.58343 ; 0.62705 ; 0.68557 ; 0.70604 ; 0.73415 ; 0.77171 ; 0.82061 ; 
0.87796 ; 0.92827 ; 0.96642 ; 0.99513 ; 1.0165 ; 1.0318 ; 1.0429 ; 1.0466 ] 
  
Bolt 2 - Tensile Force (kips): [34.9344 ; 34.8801 ; 34.8465 ; 34.8175 ; 34.7783 ; 34.7298 ; 34.6895 ; 34.6704 ; 34.6886 ; 34.7495 ; 34.8847 ; 35.1177 ; 35.4259 ; 35.7278 ; 35.823 ; 35.9606 ; 36.1549 ; 36.4425 ; 
36.9256 ; 37.4803 ; 38.0409 ; 38.576 ; 39.0904 ; 39.6103 ; 40.0986 ; 40.2978 ] 
  
Bolt 2 - Shear Force (kips): [0.066488 ; 0.06435 ; 0.11091 ; 0.15854 ; 0.22932 ; 0.33017 ; 0.45784 ; 0.58593 ; 0.69967 ; 0.79046 ; 0.86427 ; 0.92756 ; 0.96601 ; 0.98742 ; 0.99186 ; 0.99553 ; 0.99725 ; 0.99926 ; 
1.0289 ; 1.0856 ; 1.1394 ; 1.1982 ; 1.2605 ; 1.3278 ; 1.3954 ; 1.4229 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9624 ; 35.9363 ; 35.9297 ; 35.9321 ; 35.9681 ; 36.0347 ; 36.1111 ; 36.1668 ; 36.2248 ; 36.349 ; 36.6016 ; 37.1085 ; 37.8646 ; 38.1246 ; 38.5026 ; 39.0715 ; 39.9906 ; 
41.4656 ; 43.0407 ; 44.3636 ; 45.4395 ; 46.3181 ; 47.0423 ; 47.6621 ; 47.9007 ] 
  
Bolt 3 - Shear Force (kips): [0.038663 ; 0.015506 ; 0.021136 ; 0.043492 ; 0.081211 ; 0.14006 ; 0.21976 ; 0.30191 ; 0.3807 ; 0.45228 ; 0.52041 ; 0.60451 ; 0.7205 ; 0.88012 ; 0.94286 ; 1.0414 ; 1.2259 ; 1.474 ; 
1.746 ; 1.9832 ; 2.1692 ; 2.3323 ; 2.4848 ; 2.6256 ; 2.7534 ; 2.803 ] 
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Figure B.18 Connection L6_4_0.3125_0.75_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.75_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 718.6396 
  
Plastic Stiffness (k/in): 3.7808 
  
Displacement (in): [2.4945e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.56932 ; 0.66307 ; 
0.8037 ; 1.0146 ; 1.2646 ; 1.5146 ; 1.7646 ; 2.0146 ; 2.2646 ; 2.5 ] 
  
Force (kips): [-0.682778 ; 0.257836 ; 0.720815 ; 1.15018 ; 1.75108 ; 2.60464 ; 3.72116 ; 4.87624 ; 5.79808 ; 6.42721 ; 6.87671 ; 7.27147 ; 7.71883 ; 8.28599 ; 8.97505 ; 9.19166 ; 9.48313 ; 9.86579 ; 10.3505 ; 
10.8231 ; 11.2132 ; 11.5356 ; 11.808 ; 12.0394 ; 12.2273 ] 
  
Bolt 1 - Tensile Force (kips): [34.9075 ; 34.8794 ; 34.866 ; 34.8534 ; 34.8349 ; 34.8073 ; 34.7696 ; 34.7289 ; 34.6986 ; 34.686 ; 34.6846 ; 34.6852 ; 34.6874 ; 34.692 ; 34.7 ; 34.7037 ; 34.7097 ; 34.7203 ; 
34.7403 ; 34.769 ; 34.8029 ; 34.8407 ; 34.8822 ; 34.9253 ; 34.9675 ] 
  
Bolt 1 - Shear Force (kips): [0.039239 ; 0.046819 ; 0.071387 ; 0.096811 ; 0.13395 ; 0.18875 ; 0.26248 ; 0.34068 ; 0.40115 ; 0.43432 ; 0.45224 ; 0.47232 ; 0.50009 ; 0.53762 ; 0.5897 ; 0.60677 ; 0.63038 ; 
0.66213 ; 0.70264 ; 0.74123 ; 0.77142 ; 0.79524 ; 0.81424 ; 0.82938 ; 0.84082 ] 
  
Bolt 2 - Tensile Force (kips): [34.9348 ; 34.8885 ; 34.8631 ; 34.8411 ; 34.8114 ; 34.7708 ; 34.7356 ; 34.7144 ; 34.7271 ; 34.7763 ; 34.8604 ; 34.9794 ; 35.1663 ; 35.502 ; 35.8623 ; 35.9708 ; 36.1249 ; 36.336 ; 
36.6403 ; 37.0242 ; 37.4057 ; 37.7741 ; 38.1377 ; 38.4832 ; 38.7849 ] 
  
Bolt 2 - Shear Force (kips): [0.066025 ; 0.056079 ; 0.085752 ; 0.1193 ; 0.16977 ; 0.24465 ; 0.34762 ; 0.46163 ; 0.56556 ; 0.65268 ; 0.7213 ; 0.77794 ; 0.83399 ; 0.87921 ; 0.89797 ; 0.8986 ; 0.89807 ; 0.89487 ; 
0.8885 ; 0.90069 ; 0.93224 ; 0.96109 ; 0.99149 ; 1.0228 ; 1.0523 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9676 ; 35.9424 ; 35.9267 ; 35.9202 ; 35.9232 ; 35.9658 ; 36.0079 ; 36.0493 ; 36.0711 ; 36.1034 ; 36.2168 ; 36.5131 ; 37.052 ; 37.8036 ; 38.0642 ; 38.4677 ; 39.0929 ; 
40.0207 ; 41.0213 ; 41.8992 ; 42.7248 ; 43.453 ; 44.1014 ; 44.653 ] 
  
Bolt 3 - Shear Force (kips): [0.039105 ; 0.019449 ; 0.01514 ; 0.028444 ; 0.056062 ; 0.1012 ; 0.16785 ; 0.24432 ; 0.31517 ; 0.37464 ; 0.4309 ; 0.48864 ; 0.56671 ; 0.7002 ; 0.89088 ; 0.96272 ; 1.0759 ; 1.2647 ; 
1.5383 ; 1.8369 ; 2.0778 ; 2.2299 ; 2.3468 ; 2.4368 ; 2.5033 ] 
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Figure B.19 Connection L6_4_0.3125_0.875_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5175e+003 
  
Plastic Stiffness (k/in): 8.8344 
  
Displacement (in): [4.9153e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [ -1.2302 ; 0.692135 ; 1.7337 ; 3.04115 ; 4.72677 ; 6.41543 ; 7.4928 ; 8.12084 ; 8.67983 ; 9.23104 ; 9.82388 ; 10.5764 ; 11.4926 ; 12.5282 ; 13.6325 ; 14.4141 ; 14.9844 ; 15.4042 ; 15.7169 ; 
15.9527 ; 16.1396 ; 16.2886 ] 
  
Bolt 1 - Tensile Force (kips): [48.6796 ; 48.6158 ; 48.582 ; 48.5386 ; 48.4805 ; 48.4216 ; 48.386 ; 48.3679 ; 48.3529 ; 48.3385 ; 48.3257 ; 48.3102 ; 48.2932 ; 48.2815 ; 48.2874 ; 48.3138 ; 48.3532 ; 48.4001 ; 
48.4514 ; 48.5057 ; 48.5618 ; 48.618 ] 
  
Bolt 1 - Shear Force (kips): [ 0.08899 ; 0.069191 ; 0.11047 ; 0.17528 ; 0.26637 ; 0.35885 ; 0.41413 ; 0.44506 ; 0.47534 ; 0.51331 ; 0.55746 ; 0.61758 ; 0.69455 ; 0.78397 ; 0.87399 ; 0.92864 ; 0.96129 ; 0.98157 ; 
0.99357 ; 0.99979 ; 1.0022 ; 1.0023 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.692 ; 48.5774 ; 48.5102 ; 48.4256 ; 48.3114 ; 48.1868 ; 48.0357 ; 47.8461 ; 47.5886 ; 47.199 ; 46.7931 ; 46.3072 ; 45.7731 ; 45.3625 ; 45.3447 ; 45.8551 ; 46.5808 ; 47.3334 ; 
48.0691 ; 48.715 ; 49.2562 ; 49.714 ] 
  
Bolt 2 - Shear Force (kips): [0.088494 ; 0.127 ; 0.22117 ; 0.34786 ; 0.51776 ; 0.6974 ; 0.82343 ; 0.90173 ; 0.95294 ; 0.95234 ; 0.93572 ; 0.92735 ; 0.91239 ; 0.92862 ; 1.0419 ; 1.1754 ; 1.2955 ; 1.383 ; 1.4519 ; 
1.5105 ; 1.5728 ; 1.6347 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9289 ; 49.8653 ; 49.7827 ; 49.6242 ; 49.3891 ; 49.0922 ; 48.7334 ; 48.2626 ; 47.7675 ; 47.4881 ; 47.5345 ; 48.1605 ; 49.2393 ; 50.4804 ; 51.3373 ; 52.2275 ; 52.9885 ; 
53.6041 ; 54.0975 ; 54.4992 ; 54.8279 ] 
  
Bolt 3 - Shear Force (kips): [0.045418 ; 0.029424 ; 0.063274 ; 0.11953 ; 0.19709 ; 0.28242 ; 0.34309 ; 0.37675 ; 0.41384 ; 0.45029 ; 0.49604 ; 0.57919 ; 0.72713 ; 0.92148 ; 1.1926 ; 1.4107 ; 1.4915 ; 1.5598 ; 
1.6181 ; 1.6706 ; 1.7162 ; 1.7531 ] 
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Figure B.20 Connection L6_4_0.3125_0.875_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1762e+003 
  
Plastic Stiffness (k/in): 5.1760 
  
Displacement (in): [3.6805e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-1.22635 ; 0.376688 ; 1.07082 ; 1.9958 ; 3.20601 ; 4.64517 ; 5.78176 ; 6.43058 ; 6.87155 ; 7.23707 ; 7.65418 ; 8.21135 ; 8.91096 ; 9.72223 ; 10.6079 ; 11.2549 ; 11.7503 ; 12.1329 ; 12.4371 ; 
12.6796 ; 12.8723 ; 13.029 ] 
  
Bolt 1 - Tensile Force (kips): [48.6796 ; 48.6263 ; 48.6043 ; 48.5746 ; 48.5347 ; 48.4859 ; 48.4491 ; 48.4316 ; 48.423 ; 48.4189 ; 48.4165 ; 48.4144 ; 48.4152 ; 48.422 ; 48.444 ; 48.4764 ; 48.5168 ; 48.5636 ; 
48.6145 ; 48.6679 ; 48.7235 ; 48.7789 ] 
  
Bolt 1 - Shear Force (kips): [0.088942 ; 0.061863 ; 0.0824 ; 0.12247 ; 0.18323 ; 0.26046 ; 0.3183 ; 0.34659 ; 0.36556 ; 0.38367 ; 0.4083 ; 0.44496 ; 0.49446 ; 0.5591 ; 0.63092 ; 0.68282 ; 0.72012 ; 0.74529 ; 
0.76135 ; 0.77236 ; 0.77882 ; 0.78361 ] 
  
Bolt 2 - Tensile Force (kips): [48.6921 ; 48.5966 ; 48.5493 ; 48.4879 ; 48.4067 ; 48.3108 ; 48.2145 ; 48.0827 ; 47.9531 ; 47.8266 ; 47.6117 ; 47.2738 ; 46.8373 ; 46.3623 ; 46.047 ; 45.9897 ; 46.1531 ; 46.4816 ; 
46.9145 ; 47.3375 ; 47.7594 ; 48.134 ] 
  
Bolt 2 - Shear Force (kips): [0.088092 ; 0.10245 ; 0.16438 ; 0.25377 ; 0.37657 ; 0.52885 ; 0.66215 ; 0.74799 ; 0.80686 ; 0.84471 ; 0.8644 ; 0.85695 ; 0.83208 ; 0.79607 ; 0.77748 ; 0.80922 ; 0.8546 ; 0.90343 ; 
0.95413 ; 1.0017 ; 1.0393 ; 1.0691 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9398 ; 49.8855 ; 49.8084 ; 49.6784 ; 49.4318 ; 49.082 ; 48.6848 ; 48.1806 ; 47.5604 ; 46.9766 ; 46.5675 ; 46.5561 ; 47.1572 ; 48.2265 ; 48.9941 ; 49.5391 ; 49.9158 ; 
50.175 ; 50.3992 ; 50.6334 ; 50.8315 ] 
  
Bolt 3 - Shear Force (kips): [0.046027 ; 0.027131 ; 0.043724 ; 0.083771 ; 0.14122 ; 0.20858 ; 0.26507 ; 0.29241 ; 0.29217 ; 0.28249 ; 0.28628 ; 0.3395 ; 0.45423 ; 0.63625 ; 0.83628 ; 0.99671 ; 1.1515 ; 1.3032 ; 
1.4497 ; 1.5716 ; 1.6527 ; 1.7236 ] 
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Figure B.21 Connection L6_4_0.3125_0.875_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 977.2078 
  
Plastic Stiffness (k/in): 3.2435 
  
Displacement (in): [3.6341e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.80174 ; 
1.0127 ; 1.2627 ; 1.5127 ; 1.7627 ; 2.0127 ; 2.2627 ; 2.5 ] 
  
Force (kips): [-1.22093 ; 0.204679 ; 0.687679 ; 1.3539 ; 2.22855 ; 3.37677 ; 4.47122 ; 5.16864 ; 5.53406 ; 5.80261 ; 6.11224 ; 6.53493 ; 7.0822 ; 7.72563 ; 7.92699 ; 8.19866 ; 8.5484 ; 8.9828 ; 9.38824 ; 9.71052 
; 9.96511 ; 10.1753 ; 10.3452 ; 10.4772 ] 
  
Bolt 1 - Tensile Force (kips): [48.6797 ; 48.632 ; 48.6171 ; 48.5962 ; 48.5686 ; 48.531 ; 48.4957 ; 48.4766 ; 48.4713 ; 48.4716 ; 48.475 ; 48.4807 ; 48.4907 ; 48.5109 ; 48.5194 ; 48.5327 ; 48.5536 ; 48.589 ; 
48.6354 ; 48.6848 ; 48.7373 ; 48.7914 ; 48.8469 ; 48.9006 ] 
  
Bolt 1 - Shear Force (kips): [0.088862 ; 0.059484 ; 0.069806 ; 0.093788 ; 0.13343 ; 0.19194 ; 0.2491 ; 0.28043 ; 0.2933 ; 0.30439 ; 0.31764 ; 0.33748 ; 0.36909 ; 0.41085 ; 0.42464 ; 0.44441 ; 0.47247 ; 0.50577 
; 0.53647 ; 0.56115 ; 0.57936 ; 0.59346 ; 0.60374 ; 0.61094 ] 
  
Bolt 2 - Tensile Force (kips): [48.6925 ; 48.6081 ; 48.5737 ; 48.5271 ; 48.4673 ; 48.3893 ; 48.3187 ; 48.2444 ; 48.1669 ; 48.1116 ; 48.0311 ; 47.8826 ; 47.5785 ; 47.1968 ; 47.0698 ; 46.8968 ; 46.6926 ; 46.5154 ; 
46.4223 ; 46.4054 ; 46.4549 ; 46.5516 ; 46.6778 ; 46.8024 ] 
  
Bolt 2 - Shear Force (kips): [0.087691 ; 0.089377 ; 0.13189 ; 0.19614 ; 0.28535 ; 0.40707 ; 0.53121 ; 0.62309 ; 0.67538 ; 0.7098 ; 0.74944 ; 0.79219 ; 0.7985 ; 0.76723 ; 0.75329 ; 0.73213 ; 0.70573 ; 0.67211 ; 
0.66961 ; 0.67474 ; 0.6831 ; 0.69523 ; 0.70762 ; 0.71935 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9498 ; 49.903 ; 49.8333 ; 49.7282 ; 49.5168 ; 49.1787 ; 48.7353 ; 48.2649 ; 47.6957 ; 47.0515 ; 46.4181 ; 45.9478 ; 45.9253 ; 45.9899 ; 46.1615 ; 46.4996 ; 46.9972 ; 
47.385 ; 47.6166 ; 47.7399 ; 47.807 ; 47.8556 ; 47.8942 ] 
  
Bolt 3 - Shear Force (kips): [0.047049 ; 0.030032 ; 0.035362 ; 0.061999 ; 0.10535 ; 0.16102 ; 0.20877 ; 0.2304 ; 0.21304 ; 0.17533 ; 0.15497 ; 0.17312 ; 0.24819 ; 0.39671 ; 0.44749 ; 0.5226 ; 0.62364 ; 0.76872 
; 0.92912 ; 1.0963 ; 1.2595 ; 1.4219 ; 1.5639 ; 1.6818 ] 
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Figure B.22 Connection L6_4_0.3125_0.875_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4469e+003 
  
Plastic Stiffness (k/in): 6.9088 
  
Displacement (in): [3.405e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-1.13439 ; 0.655537 ; 1.69165 ; 3.00074 ; 4.72335 ; 6.59513 ; 8.07294 ; 9.05662 ; 9.77349 ; 10.4615 ; 11.165 ; 11.9561 ; 12.8879 ; 13.9639 ; 15.1417 ; 16.0053 ; 16.6684 ; 17.1854 ; 17.5937 ; 
17.9224 ; 18.1899 ; 18.4089 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.675 ; 48.6105 ; 48.5726 ; 48.523 ; 48.4552 ; 48.3784 ; 48.3192 ; 48.2827 ; 48.255 ; 48.2267 ; 48.1973 ; 48.1673 ; 48.1359 ; 48.105 ; 48.0873 ; 48.0929 ; 48.1141 ; 48.1469 ; 
48.187 ; 48.232 ; 48.2807 ; 48.331 ] 
  
Bolt 1 - Shear Force (kips): [0.093984 ; 0.082053 ; 0.12992 ; 0.20468 ; 0.31164 ; 0.43312 ; 0.5267 ; 0.58658 ; 0.63599 ; 0.69145 ; 0.7571 ; 0.83395 ; 0.92653 ; 1.0371 ; 1.1533 ; 1.2323 ; 1.2876 ; 1.3259 ; 1.3531 
; 1.3725 ; 1.3855 ; 1.394 ] 
  
Bolt 2 - Tensile Force (kips): [48.6853 ; 48.5827 ; 48.5155 ; 48.4294 ; 48.314 ; 48.1718 ; 48.0152 ; 47.825 ; 47.5833 ; 47.2549 ; 46.8343 ; 46.3923 ; 45.9104 ; 45.485 ; 45.5364 ; 45.9271 ; 46.496 ; 47.1922 ; 
47.907 ; 48.5825 ; 49.1938 ; 49.7376 ] 
  
Bolt 2 - Shear Force (kips): [0.073189 ; 0.11308 ; 0.21141 ; 0.34117 ; 0.51655 ; 0.71545 ; 0.886 ; 1.009 ; 1.1007 ; 1.1572 ; 1.1654 ; 1.1632 ; 1.1682 ; 1.1973 ; 1.2977 ; 1.4157 ; 1.5217 ; 1.6161 ; 1.6959 ; 1.7685 ; 
1.839 ; 1.9068 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9285 ; 49.8643 ; 49.7831 ; 49.6182 ; 49.3958 ; 49.0679 ; 48.6821 ; 48.2369 ; 47.7881 ; 47.5787 ; 47.8089 ; 48.7388 ; 50.0374 ; 51.5036 ; 52.7705 ; 53.9296 ; 54.9437 ; 
55.8013 ; 56.5138 ; 57.1139 ; 57.6128 ] 
  
Bolt 3 - Shear Force (kips): [0.050932 ; 0.028918 ; 0.057293 ; 0.11023 ; 0.18487 ; 0.27603 ; 0.36911 ; 0.45173 ; 0.52909 ; 0.64491 ; 0.78337 ; 0.93568 ; 1.1329 ; 1.4214 ; 1.8533 ; 2.2224 ; 2.5001 ; 2.729 ; 
2.9223 ; 3.0801 ; 3.2098 ; 3.3233 ] 
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Figure B.23 Connection L6_4_0.3125_0.875_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1245e+003 
  
Plastic Stiffness (k/in): 5.7176 
  
Displacement (in): [3.3965e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-1.13178 ; 0.360092 ; 1.06459 ; 2.0092 ; 3.24993 ; 4.7972 ; 6.21182 ; 7.23414 ; 7.88618 ; 8.39479 ; 8.88776 ; 9.48125 ; 10.2099 ; 11.057 ; 12.0035 ; 12.7182 ; 13.2752 ; 13.7268 ; 14.0967 ; 14.4067 
; 14.666 ; 14.879 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.675 ; 48.6214 ; 48.5962 ; 48.5617 ; 48.5146 ; 48.4535 ; 48.397 ; 48.3605 ; 48.34 ; 48.3255 ; 48.3131 ; 48.2989 ; 48.2854 ; 48.2774 ; 48.2805 ; 48.2966 ; 48.3241 ; 48.3594 ; 
48.4003 ; 48.4451 ; 48.4932 ; 48.5423 ] 
  
Bolt 1 - Shear Force (kips): [ 0.09387 ; 0.073231 ; 0.09879 ; 0.14697 ; 0.21932 ; 0.31653 ; 0.40661 ; 0.46492 ; 0.50198 ; 0.53535 ; 0.57324 ; 0.62446 ; 0.69065 ; 0.77107 ; 0.86475 ; 0.93649 ; 0.98786 ; 1.027 ; 
1.0567 ; 1.0795 ; 1.0964 ; 1.109 ] 
  
Bolt 2 - Tensile Force (kips): [48.6854 ; 48.6004 ; 48.5517 ; 48.4862 ; 48.4004 ; 48.2905 ; 48.1744 ; 48.0317 ; 47.8612 ; 47.6958 ; 47.5037 ; 47.189 ; 46.79 ; 46.3564 ; 46.0013 ; 45.9595 ; 46.1645 ; 46.4541 ; 
46.8053 ; 47.1987 ; 47.629 ; 48.0478 ] 
  
Bolt 2 - Shear Force (kips): [0.073041 ; 0.087268 ; 0.15501 ; 0.24983 ; 0.37838 ; 0.54361 ; 0.70587 ; 0.83872 ; 0.92893 ; 0.9967 ; 1.0401 ; 1.058 ; 1.0506 ; 1.0338 ; 1.0241 ; 1.0439 ; 1.0997 ; 1.1652 ; 1.2181 ; 
1.2666 ; 1.3127 ; 1.3537 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9394 ; 49.8842 ; 49.8077 ; 49.6761 ; 49.42 ; 49.076 ; 48.6006 ; 48.0545 ; 47.4148 ; 46.8682 ; 46.6035 ; 46.9012 ; 47.8599 ; 49.1431 ; 50.0431 ; 50.7011 ; 51.333 ; 51.9368 ; 
52.5114 ; 53.0437 ; 53.513 ] 
  
Bolt 3 - Shear Force (kips): [0.050537 ; 0.02791 ; 0.040421 ; 0.078705 ; 0.13499 ; 0.20505 ; 0.27709 ; 0.35268 ; 0.40226 ; 0.46164 ; 0.55185 ; 0.69946 ; 0.90491 ; 1.1617 ; 1.4765 ; 1.7964 ; 2.1233 ; 2.3791 ; 
2.5741 ; 2.7205 ; 2.8291 ; 2.9142 ] 
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Figure B.24 Connection L6_4_0.3125_0.875_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 934.6253 
  
Plastic Stiffness (k/in): 3.7336 
  
Displacement (in): [3.394e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-1.13113 ; 0.194975 ; 0.69431 ; 1.38919 ; 2.29816 ; 3.52027 ; 4.80363 ; 5.81844 ; 6.46225 ; 6.87646 ; 7.23756 ; 7.68104 ; 8.25337 ; 8.93399 ; 9.69722 ; 10.2785 ; 10.7452 ; 11.1284 ; 11.4443 ; 
11.7116 ; 11.9426 ; 12.1347 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.675 ; 48.6274 ; 48.6099 ; 48.5851 ; 48.5518 ; 48.5053 ; 48.455 ; 48.4171 ; 48.3992 ; 48.3914 ; 48.3882 ; 48.3866 ; 48.3854 ; 48.391 ; 48.4113 ; 48.4401 ; 48.4751 ; 48.5141 ; 
48.5574 ; 48.6041 ; 48.6529 ; 48.7018 ] 
  
Bolt 1 - Shear Force (kips): [0.093873 ; 0.069803 ; 0.083796 ; 0.11431 ; 0.16311 ; 0.23618 ; 0.31757 ; 0.37956 ; 0.41077 ; 0.43196 ; 0.45477 ; 0.48484 ; 0.52985 ; 0.58792 ; 0.65672 ; 0.71151 ; 0.75716 ; 
0.79516 ; 0.82449 ; 0.8479 ; 0.86711 ; 0.88401 ] 
  
Bolt 2 - Tensile Force (kips): [48.6856 ; 48.6114 ; 48.5746 ; 48.5236 ; 48.4577 ; 48.3706 ; 48.2758 ; 48.1736 ; 48.0619 ; 47.9593 ; 47.8655 ; 47.7269 ; 47.448 ; 47.0907 ; 46.7104 ; 46.447 ; 46.2996 ; 46.2767 ; 
46.3545 ; 46.4892 ; 46.6431 ; 46.8199 ] 
  
Bolt 2 - Shear Force (kips): [0.073144 ; 0.072452 ; 0.12098 ; 0.19162 ; 0.28746 ; 0.41931 ; 0.56486 ; 0.69266 ; 0.78731 ; 0.84585 ; 0.89344 ; 0.94698 ; 0.98177 ; 0.97704 ; 0.95036 ; 0.92436 ; 0.90429 ; 0.89904 
; 0.91432 ; 0.93747 ; 0.9642 ; 0.9939 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.949 ; 49.9012 ; 49.8296 ; 49.7246 ; 49.4964 ; 49.1504 ; 48.6797 ; 48.0852 ; 47.3947 ; 46.7144 ; 46.1164 ; 45.8256 ; 46.1573 ; 46.9824 ; 47.7137 ; 48.2666 ; 48.7542 ; 
49.1786 ; 49.5434 ; 49.8639 ; 50.1711 ] 
  
Bolt 3 - Shear Force (kips): [ 0.05043 ; 0.029891 ; 0.032389 ; 0.058533 ; 0.10187 ; 0.15973 ; 0.21753 ; 0.26695 ; 0.3097 ; 0.32763 ; 0.36529 ; 0.4781 ; 0.66075 ; 0.93135 ; 1.286 ; 1.5749 ; 1.8557 ; 2.1113 ; 
2.3242 ; 2.5138 ; 2.6851 ; 2.8184 ] 
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Figure B.25 Connection L6_4_0.3125_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5038e+003 
  
Plastic Stiffness (k/in): 9.4912 
  
Displacement (in): [4.9352e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-1.25546 ; 0.616463 ; 1.6816 ; 3.02087 ; 4.76629 ; 6.59608 ; 8.02759 ; 9.0387 ; 9.7657 ; 10.4332 ; 11.1637 ; 12.0339 ; 13.03 ; 14.1364 ; 15.3228 ; 16.1917 ; 16.8513 ; 17.3561 ; 17.7549 ; 18.0729 ; 
18.3283 ; 18.5343 ] 
  
Bolt 1 - Tensile Force (kips): [48.7143 ; 48.6421 ; 48.6008 ; 48.5471 ; 48.4743 ; 48.3961 ; 48.335 ; 48.2955 ; 48.2696 ; 48.2454 ; 48.2189 ; 48.185 ; 48.1447 ; 48.1054 ; 48.0765 ; 48.0712 ; 48.0818 ; 48.1021 ; 
48.129 ; 48.1618 ; 48.197 ; 48.2337 ] 
  
Bolt 1 - Shear Force (kips): [0.066697 ; 0.082389 ; 0.14334 ; 0.22682 ; 0.34091 ; 0.46209 ; 0.55302 ; 0.60505 ; 0.63872 ; 0.68301 ; 0.74221 ; 0.82286 ; 0.92376 ; 1.0353 ; 1.1502 ; 1.2277 ; 1.2789 ; 1.3143 ; 
1.3392 ; 1.3555 ; 1.3653 ; 1.371 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.744 ; 48.628 ; 48.5581 ; 48.4699 ; 48.3502 ; 48.2175 ; 48.0566 ; 47.8829 ; 47.6761 ; 47.3462 ; 46.9294 ; 46.4538 ; 45.9633 ; 45.6254 ; 45.6647 ; 46.1083 ; 46.7598 ; 47.4553 ; 
48.1173 ; 48.7329 ; 49.312 ; 49.8234 ] 
  
Bolt 2 - Shear Force (kips): [0.10548 ; 0.11194 ; 0.205 ; 0.33381 ; 0.5089 ; 0.7038 ; 0.87694 ; 1.0245 ; 1.1402 ; 1.2157 ; 1.2455 ; 1.2645 ; 1.2964 ; 1.3414 ; 1.4244 ; 1.5168 ; 1.6072 ; 1.6918 ; 1.7668 ; 1.8428 ; 
1.9196 ; 1.9967 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9304 ; 49.8687 ; 49.793 ; 49.6417 ; 49.436 ; 49.1314 ; 48.7277 ; 48.2534 ; 47.8029 ; 47.6145 ; 47.8537 ; 48.7802 ; 50.0659 ; 51.5866 ; 52.9207 ; 54.1328 ; 55.16 ; 56.0213 ; 
56.7415 ; 57.3373 ; 57.8307 ] 
  
Bolt 3 - Shear Force (kips): [0.059212 ; 0.024074 ; 0.039976 ; 0.088477 ; 0.15893 ; 0.24344 ; 0.32914 ; 0.41462 ; 0.49724 ; 0.59607 ; 0.73117 ; 0.89457 ; 1.0955 ; 1.3882 ; 1.7914 ; 2.0992 ; 2.3387 ; 2.5566 ; 
2.7406 ; 2.8866 ; 3.0101 ; 3.1169 ] 
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Figure B.26 Connection L6_4_0.3125_0.875_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1713e+003 
  
Plastic Stiffness (k/in): 5.7120 
  
Displacement (in): [3.8804e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 1.0068 ; 
1.2568 ; 1.5068 ; 1.7568 ; 2.0068 ; 2.2568 ; 2.5 ] 
  
Force (kips): [-1.24668 ; 0.322351 ; 1.04092 ; 1.70263 ; 2.5784 ; 3.77546 ; 5.14426 ; 6.34417 ; 7.25241 ; 7.85927 ; 8.36326 ; 8.89458 ; 9.51261 ; 10.2642 ; 11.1358 ; 12.0965 ; 12.8105 ; 13.3651 ; 13.8096 ; 
14.1728 ; 14.4708 ; 14.718 ; 14.9195 ] 
  
Bolt 1 - Tensile Force (kips): [48.7143 ; 48.6537 ; 48.6262 ; 48.6004 ; 48.5653 ; 48.5159 ; 48.458 ; 48.4072 ; 48.372 ; 48.3531 ; 48.3401 ; 48.3282 ; 48.3167 ; 48.3033 ; 48.29 ; 48.2841 ; 48.2921 ; 48.3125 ; 
48.3398 ; 48.3732 ; 48.4111 ; 48.4515 ; 48.4929 ] 
  
Bolt 1 - Shear Force (kips): [0.066298 ; 0.06819 ; 0.10615 ; 0.1454 ; 0.20012 ; 0.27818 ; 0.36942 ; 0.44766 ; 0.49788 ; 0.52149 ; 0.53994 ; 0.57035 ; 0.6158 ; 0.67947 ; 0.76195 ; 0.85453 ; 0.92402 ; 0.9738 ; 
1.0119 ; 1.0395 ; 1.0598 ; 1.0748 ; 1.0859 ] 
  
Bolt 2 - Tensile Force (kips): [48.7442 ; 48.6465 ; 48.5965 ; 48.5516 ; 48.4919 ; 48.4096 ; 48.3162 ; 48.2071 ; 48.0794 ; 47.9545 ; 47.7998 ; 47.5819 ; 47.2927 ; 46.9174 ; 46.5241 ; 46.273 ; 46.2353 ; 46.4408 ; 
46.7582 ; 47.1524 ; 47.5671 ; 47.9639 ; 48.3299 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10487 ; 0.091313 ; 0.15069 ; 0.21232 ; 0.29859 ; 0.42046 ; 0.5671 ; 0.70985 ; 0.83982 ; 0.94438 ; 1.0326 ; 1.0973 ; 1.132 ; 1.1483 ; 1.168 ; 1.1839 ; 1.2127 ; 1.2549 ; 1.2863 ; 
1.3135 ; 1.343 ; 1.375 ; 1.4036 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9407 ; 49.8875 ; 49.8363 ; 49.7644 ; 49.6198 ; 49.3861 ; 49.0633 ; 48.6379 ; 48.0752 ; 47.4289 ; 46.8685 ; 46.5956 ; 46.9079 ; 47.9016 ; 49.1924 ; 50.0804 ; 50.766 ; 
51.3983 ; 52.0178 ; 52.6013 ; 53.1379 ; 53.6052 ] 
  
Bolt 3 - Shear Force (kips): [0.059445 ; 0.02926 ; 0.027336 ; 0.046555 ; 0.080548 ; 0.12972 ; 0.18787 ; 0.24619 ; 0.30556 ; 0.35137 ; 0.42169 ; 0.52877 ; 0.6797 ; 0.87415 ; 1.1173 ; 1.4236 ; 1.7398 ; 2.05 ; 
2.2957 ; 2.4729 ; 2.6027 ; 2.6984 ; 2.7741 ] 
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Figure B.27 Connection L6_4_0.3125_0.875_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.3125_0.875_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 979.4417 
  
Plastic Stiffness (k/in): 3.7264 
  
Displacement (in): [4.9371e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 1.0068 ; 
1.2568 ; 1.5068 ; 1.7568 ; 2.0068 ; 2.2568 ; 2.5 ] 
  
Force (kips): [-1.24371 ; 0.16215 ; 0.669262 ; 1.14438 ; 1.79015 ; 2.67509 ; 3.82444 ; 4.94239 ; 5.83851 ; 6.43835 ; 6.86052 ; 7.24314 ; 7.68975 ; 8.26844 ; 8.95904 ; 9.73178 ; 10.3203 ; 10.7861 ; 11.1675 ; 
11.4802 ; 11.744 ; 11.9662 ; 12.1499 ] 
  
Bolt 1 - Tensile Force (kips): [48.7145 ; 48.6601 ; 48.6408 ; 48.6226 ; 48.5973 ; 48.5616 ; 48.5137 ; 48.4667 ; 48.4305 ; 48.4116 ; 48.4034 ; 48.4001 ; 48.4002 ; 48.4031 ; 48.4101 ; 48.4267 ; 48.4485 ; 48.4775 ; 
48.5113 ; 48.5499 ; 48.5924 ; 48.6371 ; 48.6821 ] 
  
Bolt 1 - Shear Force (kips): [0.066311 ; 0.06136 ; 0.085945 ; 0.11274 ; 0.15173 ; 0.20804 ; 0.28462 ; 0.35965 ; 0.41597 ; 0.44432 ; 0.45978 ; 0.47648 ; 0.49693 ; 0.52475 ; 0.57548 ; 0.64235 ; 0.69849 ; 0.74128 
; 0.77676 ; 0.80504 ; 0.82703 ; 0.84468 ; 0.85849 ] 
  
Bolt 2 - Tensile Force (kips): [48.7449 ; 48.6577 ; 48.6206 ; 48.5864 ; 48.5411 ; 48.4796 ; 48.3997 ; 48.3218 ; 48.2251 ; 48.1308 ; 48.0303 ; 47.9169 ; 47.7769 ; 47.5655 ; 47.266 ; 46.9437 ; 46.7495 ; 46.676 ; 
46.6714 ; 46.7254 ; 46.8641 ; 47.0248 ; 47.191 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10479 ; 0.081132 ; 0.12034 ; 0.16329 ; 0.22605 ; 0.31599 ; 0.4372 ; 0.56485 ; 0.68266 ; 0.78035 ; 0.85966 ; 0.92566 ; 0.98927 ; 1.0481 ; 1.0698 ; 1.0774 ; 1.0792 ; 1.075 ; 1.087 ; 
1.1011 ; 1.1151 ; 1.1256 ; 1.132 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9502 ; 49.9039 ; 49.8581 ; 49.7946 ; 49.6797 ; 49.4417 ; 49.1292 ; 48.6977 ; 48.1575 ; 47.4771 ; 46.7782 ; 46.176 ; 45.8461 ; 46.1935 ; 47.037 ; 47.7605 ; 48.3121 ; 
48.7752 ; 49.1941 ; 49.5537 ; 49.8776 ; 50.1717 ] 
  
Bolt 3 - Shear Force (kips): [0.059595 ; 0.034312 ; 0.02604 ; 0.033215 ; 0.056439 ; 0.09368 ; 0.13995 ; 0.18636 ; 0.22496 ; 0.25276 ; 0.28123 ; 0.33357 ; 0.45136 ; 0.64033 ; 0.90104 ; 1.238 ; 1.5258 ; 1.8048 ; 
2.0648 ; 2.273 ; 2.4609 ; 2.6245 ; 2.7622 ] 
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Figure B.28 Connection L6_4_0.375_0.875_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0494e+003 
  
Plastic Stiffness (k/in): 8.3441 
  
Displacement (in): [6.7996e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.91112 ; 
0.94627 ; 0.95946 ; 0.97923 ; 1.0089 ; 1.0534 ; 1.0701 ; 1.0951 ; 1.1326 ; 1.189 ; 1.2734 ; 1.3051 ; 1.3526 ; 1.4239 ; 1.5308 ; 1.6912 ; 1.9317 ; 2.1723 ; 2.4128 ; 2.5 ] 
  
Force (kips): [-1.33416 ; 1.16153 ; 2.66862 ; 4.55029 ; 6.87009 ; 9.14699 ; 10.5746 ; 11.3848 ; 12.1387 ; 12.9288 ; 13.7935 ; 14.865 ; 16.1207 ; 17.4601 ; 18.8846 ; 19.1769 ; 19.569 ; 19.7188 ; 19.7738 ; 19.8707 
; 19.9952 ; 20.1803 ; 20.2446 ; 20.3397 ; 20.4745 ; 20.6604 ; 20.9115 ; 20.9985 ; 21.1211 ; 21.2929 ; 21.5204 ; 21.8119 ; 22.159 ; 22.438 ; 22.6619 ; 22.735 ] 
  
Bolt 1 - Tensile Force (kips): [48.6439 ; 48.5602 ; 48.5088 ; 48.442 ; 48.3554 ; 48.2687 ; 48.2179 ; 48.1942 ; 48.171 ; 48.1445 ; 48.1136 ; 48.0741 ; 48.0302 ; 47.9929 ; 47.9742 ; 47.9735 ; 47.976 ; 47.977 ; 
47.9775 ; 47.9773 ; 47.9784 ; 47.9801 ; 47.981 ; 47.9824 ; 47.985 ; 47.9901 ; 47.9996 ; 48.0036 ; 48.0102 ; 48.021 ; 48.0389 ; 48.0689 ; 48.1196 ; 48.174 ; 48.2301 ; 48.2505 ] 
  
Bolt 1 - Shear Force (kips): [ 0.0876 ; 0.087955 ; 0.16085 ; 0.2627 ; 0.39563 ; 0.52787 ; 0.6024 ; 0.63638 ; 0.67663 ; 0.72953 ; 0.79807 ; 0.89056 ; 1.0023 ; 1.1199 ; 1.2364 ; 1.2596 ; 1.2889 ; 1.2997 ; 1.3037 ; 
1.3107 ; 1.3195 ; 1.3326 ; 1.3372 ; 1.3439 ; 1.3533 ; 1.3658 ; 1.3818 ; 1.3871 ; 1.3943 ; 1.4037 ; 1.4147 ; 1.4256 ; 1.4302 ; 1.4287 ; 1.425 ; 1.424 ] 
  
Bolt 2 - Tensile Force (kips): [48.6548 ; 48.5187 ; 48.4312 ; 48.3219 ; 48.1793 ; 48.0287 ; 47.8714 ; 47.7511 ; 47.6096 ; 47.5154 ; 47.3713 ; 47.173 ; 46.9437 ; 46.8181 ; 47.1814 ; 47.3326 ; 47.5982 ; 47.7113 ; 
47.7554 ; 47.8274 ; 47.936 ; 48.1066 ; 48.1683 ; 48.2614 ; 48.4009 ; 48.6102 ; 48.9103 ; 49.0163 ; 49.176 ; 49.4165 ; 49.7799 ; 50.3085 ; 51.1015 ; 51.8812 ; 52.6309 ; 52.8973 ] 
  
Bolt 2 - Shear Force (kips): [0.087183 ; 0.15564 ; 0.28471 ; 0.45528 ; 0.67475 ; 0.90377 ; 1.0767 ; 1.2004 ; 1.3195 ; 1.4128 ; 1.4789 ; 1.5472 ; 1.6376 ; 1.773 ; 1.9753 ; 2.0261 ; 2.1016 ; 2.1313 ; 2.1425 ; 2.1611 
; 2.1866 ; 2.2249 ; 2.2388 ; 2.2595 ; 2.2901 ; 2.3353 ; 2.403 ; 2.4287 ; 2.4673 ; 2.5256 ; 2.6146 ; 2.7535 ; 2.9589 ; 3.1393 ; 3.2794 ; 3.3171 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9088 ; 49.8415 ; 49.7583 ; 49.662 ; 49.5323 ; 49.3604 ; 49.1086 ; 48.869 ; 48.7339 ; 48.8908 ; 49.5957 ; 50.5508 ; 51.6479 ; 53.3444 ; 53.784 ; 54.4204 ; 54.6165 ; 54.6726 
; 54.7394 ; 54.8438 ; 54.959 ; 54.9957 ; 55.0491 ; 55.1273 ; 55.2542 ; 55.4545 ; 55.5344 ; 55.6441 ; 55.7988 ; 56.0167 ; 56.2553 ; 56.3946 ; 56.4371 ; 56.4088 ; 56.3777 ] 
  
Bolt 3 - Shear Force (kips): [0.0468241 ; 0.0366699 ; 0.0891967 ; 0.168615 ; 0.283438 ; 0.416882 ; 0.556329 ; 0.674681 ; 0.80761 ; 0.942338 ; 1.07667 ; 1.28376 ; 1.75348 ; 2.59736 ; 3.54297 ; 3.72847 ; 
3.97165 ; 4.07508 ; 4.11243 ; 4.19806 ; 4.2985 ; 4.47891 ; 4.53994 ; 4.63755 ; 4.78131 ; 4.98221 ; 5.25689 ; 5.41429 ; 5.91053 ; 6.64406 ; 7.47742 ; 8.5826 ; 9.75695 ; 10.7149 ; 11.4328 ; 11.4865 ] 
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Figure B.29 Connection L6_4_0.375_0.875_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5693e+003 
  
Plastic Stiffness (k/in): 4.2845 
  
Displacement (in): [3.8186e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.3174 ; 
1.3408 ; 1.376 ; 1.4287 ; 1.4814 ; 1.5342 ; 1.6133 ; 1.7319 ; 1.9099 ; 1.9724 ; 2.0661 ; 2.2068 ; 2.4177 ; 2.5 ] 
  
Force (kips): [-1.33166 ; 0.675942 ; 1.73335 ; 3.09284 ; 4.85442 ; 6.83757 ; 8.33141 ; 9.17128 ; 9.75068 ; 10.2774 ; 10.8967 ; 11.7383 ; 12.7536 ; 13.8862 ; 15.0549 ; 15.9031 ; 16.5639 ; 16.7043 ; 16.7546 ; 
16.8299 ; 16.9551 ; 17.0715 ; 17.1797 ; 17.3311 ; 17.534 ; 17.7938 ; 17.8776 ; 17.9919 ; 18.1471 ; 18.3507 ; 18.4225 ] 
  
Bolt 1 - Tensile Force (kips): [48.6438 ; 48.5766 ; 48.5414 ; 48.4949 ; 48.4317 ; 48.3581 ; 48.3048 ; 48.2818 ; 48.2691 ; 48.2587 ; 48.2484 ; 48.2312 ; 48.2102 ; 48.1929 ; 48.1926 ; 48.2106 ; 48.241 ; 48.2501 ; 
48.2537 ; 48.2591 ; 48.2666 ; 48.2748 ; 48.2834 ; 48.2969 ; 48.3181 ; 48.3523 ; 48.3647 ; 48.3838 ; 48.4134 ; 48.459 ; 48.4771 ] 
  
Bolt 1 - Shear Force (kips): [0.08735 ; 0.07 ; 0.1142 ; 0.18343 ; 0.28081 ; 0.39493 ; 0.47677 ; 0.50797 ; 0.5296 ; 0.55667 ; 0.59166 ; 0.64876 ; 0.73023 ; 0.8281 ; 0.92762 ; 0.99713 ; 1.0464 ; 1.0564 ; 1.0599 ; 
1.065 ; 1.0735 ; 1.0811 ; 1.0879 ; 1.0973 ; 1.1096 ; 1.1238 ; 1.1281 ; 1.1335 ; 1.1394 ; 1.1452 ; 1.1466 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.654 ; 48.5445 ; 48.4816 ; 48.4015 ; 48.2979 ; 48.1824 ; 48.0723 ; 47.9693 ; 47.9051 ; 47.8438 ; 47.8067 ; 47.782 ; 47.7001 ; 47.6521 ; 47.7076 ; 47.9579 ; 48.363 ; 48.4794 ; 
48.5239 ; 48.5938 ; 48.7113 ; 48.8379 ; 48.9663 ; 49.1534 ; 49.4278 ; 49.8302 ; 49.9663 ; 50.1648 ; 50.4579 ; 50.901 ; 51.0693 ] 
  
Bolt 2 - Shear Force (kips): [0.086632 ; 0.11904 ; 0.20887 ; 0.33235 ; 0.49962 ; 0.69745 ; 0.86799 ; 0.99505 ; 1.0952 ; 1.1744 ; 1.249 ; 1.326 ; 1.3813 ; 1.4371 ; 1.5278 ; 1.6189 ; 1.7242 ; 1.7497 ; 1.7589 ; 
1.7726 ; 1.7952 ; 1.8174 ; 1.8391 ; 1.8709 ; 1.9174 ; 1.9874 ; 2.0118 ; 2.0475 ; 2.1012 ; 2.1872 ; 2.2217 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9182 ; 49.851 ; 49.7683 ; 49.6424 ; 49.4687 ; 49.2538 ; 48.9187 ; 48.5258 ; 48.1821 ; 48.0226 ; 48.1995 ; 48.9435 ; 50.0434 ; 51.1273 ; 52.1267 ; 53.0656 ; 53.2917 ; 
53.3759 ; 53.4931 ; 53.541 ; 53.5449 ; 53.5352 ; 53.5168 ; 53.4995 ; 53.498 ; 53.4813 ; 53.4607 ; 53.4654 ; 53.5009 ; 53.5134 ] 
  
Bolt 3 - Shear Force (kips): [0.048618 ; 0.027842 ; 0.061545 ; 0.12095 ; 0.20679 ; 0.31729 ; 0.42768 ; 0.54192 ; 0.63967 ; 0.72021 ; 0.81353 ; 0.98178 ; 1.2248 ; 1.5605 ; 2.3325 ; 2.9966 ; 3.5187 ; 3.6326 ; 
3.6724 ; 3.7374 ; 3.894 ; 4.0579 ; 4.2182 ; 4.4403 ; 4.7971 ; 5.3319 ; 5.5449 ; 5.8567 ; 6.3043 ; 7.2331 ; 7.5372 ] 
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Figure B.30 Connection L6_4_0.375_0.875_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2663e+003 
  
Plastic Stiffness (k/in): 3.5984 
  
Displacement (in): [5.3115e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 1.8174 ; 1.9111 ; 2.0517 ; 2.2627 ; 2.5 ] 
  
Force (kips): [-1.32458 ; 0.392074 ; 1.14874 ; 2.15044 ; 3.4622 ; 5.10541 ; 6.5806 ; 7.46288 ; 7.95235 ; 8.30829 ; 8.74818 ; 9.37885 ; 10.1977 ; 11.1303 ; 12.0932 ; 12.805 ; 13.3591 ; 13.8089 ; 14.1724 ; 14.2543 
; 14.3725 ; 14.5331 ; 14.7406 ; 14.9388 ] 
  
Bolt 1 - Tensile Force (kips): [48.6438 ; 48.5863 ; 48.5616 ; 48.5282 ; 48.4831 ; 48.4239 ; 48.3709 ; 48.3446 ; 48.3362 ; 48.3338 ; 48.3324 ; 48.3308 ; 48.3316 ; 48.3342 ; 48.3531 ; 48.3813 ; 48.4171 ; 48.4589 ; 
48.5062 ; 48.5185 ; 48.5372 ; 48.566 ; 48.6109 ; 48.6629 ] 
  
Bolt 1 - Shear Force (kips): [ 0.08709 ; 0.062287 ; 0.088252 ; 0.13494 ; 0.20391 ; 0.29654 ; 0.38028 ; 0.42155 ; 0.43576 ; 0.4494 ; 0.46996 ; 0.5005 ; 0.54134 ; 0.60915 ; 0.68741 ; 0.74772 ; 0.79455 ; 0.83159 ; 
0.85912 ; 0.86522 ; 0.87386 ; 0.88514 ; 0.89858 ; 0.91022 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.654 ; 48.561 ; 48.5144 ; 48.4534 ; 48.3765 ; 48.2816 ; 48.2003 ; 48.1201 ; 48.0697 ; 48.0439 ; 48.0123 ; 47.9824 ; 48.036 ; 48.0418 ; 48.0744 ; 48.1431 ; 48.2383 ; 48.3744 ; 
48.559 ; 48.608 ; 48.6854 ; 48.8081 ; 49.003 ; 49.2143 ] 
  
Bolt 2 - Shear Force (kips): [ 0.086 ; 0.098152 ; 0.16164 ; 0.25271 ; 0.37779 ; 0.54134 ; 0.70181 ; 0.82217 ; 0.9047 ; 0.96112 ; 1.0301 ; 1.122 ; 1.2129 ; 1.2714 ; 1.3144 ; 1.3462 ; 1.3787 ; 1.41 ; 1.4516 ; 1.4624 
; 1.4779 ; 1.5004 ; 1.5358 ; 1.5723 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9304 ; 49.8694 ; 49.7899 ; 49.6657 ; 49.4782 ; 49.2027 ; 48.8256 ; 48.3762 ; 47.9323 ; 47.5257 ; 47.273 ; 47.4237 ; 47.8138 ; 47.9671 ; 48.4972 ; 49.3665 ; 50.1865 ; 
50.9465 ; 51.1141 ; 51.2945 ; 51.4805 ; 51.6393 ; 51.7523 ] 
  
Bolt 3 - Shear Force (kips): [0.049175 ; 0.027763 ; 0.044913 ; 0.087898 ; 0.15198 ; 0.24057 ; 0.3293 ; 0.40911 ; 0.46696 ; 0.49946 ; 0.55703 ; 0.69235 ; 0.94423 ; 1.3697 ; 2.1345 ; 2.6831 ; 2.9357 ; 3.1271 ; 
3.2794 ; 3.3314 ; 3.4387 ; 3.6557 ; 4.0135 ; 4.5155 ] 
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Figure B.31 Connection L6_4_0.375_0.875_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.9683e+003 
  
Plastic Stiffness (k/in): 9.2066 
  
Displacement (in): [5.1978e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.91112 ; 
0.91991 ; 0.93309 ; 0.95287 ; 0.98253 ; 1.027 ; 1.0938 ; 1.1939 ; 1.2314 ; 1.2877 ; 1.3722 ; 1.4989 ; 1.689 ; 1.939 ; 2.189 ; 2.2515 ; 2.3452 ; 2.4858 ; 2.5 ] 
  
Force (kips): [-1.22234 ; 1.11096 ; 2.62198 ; 4.50514 ; 6.89698 ; 9.46943 ; 11.4246 ; 12.6855 ; 13.6427 ; 14.5921 ; 15.5536 ; 16.6296 ; 17.8787 ; 19.3056 ; 20.8704 ; 21.1956 ; 21.6533 ; 21.702 ; 21.7721 ; 
21.8725 ; 22.0177 ; 22.2225 ; 22.5111 ; 22.9041 ; 23.0426 ; 23.2365 ; 23.5066 ; 23.8767 ; 24.3392 ; 24.841 ; 25.2335 ; 25.3333 ; 25.4682 ; 25.6528 ; 25.6702 ] 
  
Bolt 1 - Tensile Force (kips): [48.6395 ; 48.5538 ; 48.4955 ; 48.4191 ; 48.317 ; 48.2016 ; 48.1124 ; 48.0574 ; 48.0183 ; 47.9716 ; 47.9179 ; 47.8481 ; 47.7666 ; 47.6869 ; 47.616 ; 47.6023 ; 47.5845 ; 47.5826 ; 
47.58 ; 47.5765 ; 47.5716 ; 47.5654 ; 47.5577 ; 47.5491 ; 47.5466 ; 47.5439 ; 47.5411 ; 47.5402 ; 47.5468 ; 47.5655 ; 47.5959 ; 47.6084 ; 47.6241 ; 47.6446 ; 47.6467 ] 
  
Bolt 1 - Shear Force (kips): [0.092064 ; 0.10178 ; 0.1844 ; 0.29972 ; 0.45462 ; 0.62843 ; 0.76078 ; 0.84053 ; 0.89624 ; 0.96927 ; 1.0584 ; 1.1811 ; 1.3292 ; 1.4876 ; 1.6512 ; 1.6856 ; 1.7329 ; 1.7376 ; 1.7443 ; 
1.7539 ; 1.7675 ; 1.7865 ; 1.8129 ; 1.8485 ; 1.861 ; 1.8782 ; 1.9025 ; 1.9347 ; 1.9739 ; 2.0141 ; 2.0395 ; 2.0367 ; 2.0391 ; 2.0493 ; 2.0503 ] 
  
Bolt 2 - Tensile Force (kips): [48.6483 ; 48.5258 ; 48.4373 ; 48.3252 ; 48.1816 ; 48.0103 ; 47.8449 ; 47.6675 ; 47.5012 ; 47.3566 ; 47.2625 ; 47.1731 ; 47.1296 ; 47.1188 ; 47.4689 ; 47.5782 ; 47.7743 ; 47.7917 ; 
47.8185 ; 47.8605 ; 47.9253 ; 48.0332 ; 48.2029 ; 48.4747 ; 48.576 ; 48.7347 ; 48.9752 ; 49.3495 ; 49.9229 ; 50.6716 ; 51.3979 ; 51.585 ; 51.8823 ; 52.3533 ; 52.4001 ] 
  
Bolt 2 - Shear Force (kips): [0.072588 ; 0.14424 ; 0.27652 ; 0.44865 ; 0.67522 ; 0.93046 ; 1.1506 ; 1.3235 ; 1.4755 ; 1.6261 ; 1.7488 ; 1.8573 ; 1.9857 ; 2.1426 ; 2.3424 ; 2.3878 ; 2.4548 ; 2.4614 ; 2.4709 ; 
2.4847 ; 2.5048 ; 2.5331 ; 2.5736 ; 2.6343 ; 2.6567 ; 2.6895 ; 2.7408 ; 2.8177 ; 2.9301 ; 3.0782 ; 3.2226 ; 3.2497 ; 3.303 ; 3.3973 ; 3.4065 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9086 ; 49.8393 ; 49.7637 ; 49.682 ; 49.5661 ; 49.4937 ; 49.3071 ; 49.1283 ; 49.0756 ; 49.1425 ; 49.409 ; 50.8772 ; 53.1138 ; 55.9327 ; 56.5389 ; 57.3385 ; 57.3908 ; 57.457 
; 57.5442 ; 57.6521 ; 57.775 ; 57.9255 ; 58.1383 ; 58.1977 ; 58.3065 ; 58.4464 ; 58.66 ; 58.8717 ; 58.9566 ; 58.9638 ; 59.2199 ; 59.6673 ; 60.3245 ; 60.387 ] 
  
Bolt 3 - Shear Force (kips): [0.0526677 ; 0.0324852 ; 0.0777244 ; 0.150085 ; 0.25717 ; 0.38907 ; 0.542603 ; 0.730027 ; 0.963793 ; 1.21835 ; 1.65224 ; 2.39532 ; 2.86848 ; 3.36318 ; 3.94383 ; 4.06876 ; 4.26754 
; 4.29196 ; 4.34232 ; 4.43053 ; 4.55296 ; 4.74728 ; 5.12735 ; 5.72937 ; 6.12734 ; 6.66081 ; 6.98157 ; 8.41276 ; 9.51535 ; 10.7661 ; 11.7985 ; 11.9617 ; 11.9851 ; 11.9244 ; 11.9227 ] 
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Figure B.32 Connection L6_4_0.375_0.875_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5094e+003 
  
Plastic Stiffness (k/in): 5.2077 
  
Displacement (in): [4.9682e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.2705 ; 
1.2939 ; 1.3291 ; 1.3818 ; 1.4609 ; 1.4906 ; 1.5351 ; 1.6018 ; 1.7019 ; 1.802 ; 1.9022 ; 2.0523 ; 2.1086 ; 2.1931 ; 2.3198 ; 2.5 ] 
  
Force (kips): [-1.21792 ; 0.658096 ; 1.73014 ; 3.1175 ; 4.94396 ; 7.10898 ; 9.02145 ; 10.3182 ; 11.1575 ; 11.8714 ; 12.5748 ; 13.4159 ; 14.443 ; 15.5993 ; 16.8767 ; 17.8462 ; 18.6224 ; 18.6677 ; 18.7375 ; 
18.8352 ; 18.9725 ; 19.1726 ; 19.2537 ; 19.3684 ; 19.5267 ; 19.7439 ; 19.9478 ; 20.1384 ; 20.3896 ; 20.4827 ; 20.6117 ; 20.788 ; 21.0051 ] 
  
Bolt 1 - Tensile Force (kips): [48.6392 ; 48.571 ; 48.5305 ; 48.476 ; 48.4005 ; 48.3061 ; 48.2206 ; 48.1652 ; 48.1352 ; 48.1117 ; 48.0829 ; 48.0428 ; 47.9922 ; 47.939 ; 47.8984 ; 47.8818 ; 47.88 ; 47.8801 ; 
47.8803 ; 47.8809 ; 47.8826 ; 47.8858 ; 47.8869 ; 47.8891 ; 47.8935 ; 47.9025 ; 47.9129 ; 47.9238 ; 47.943 ; 47.9502 ; 47.9618 ; 47.9804 ; 48.0094 ] 
  
Bolt 1 - Shear Force (kips): [0.091609 ; 0.082598 ; 0.13411 ; 0.21475 ; 0.32954 ; 0.47333 ; 0.60323 ; 0.68572 ; 0.72947 ; 0.76795 ; 0.82498 ; 0.90705 ; 1.0159 ; 1.1462 ; 1.2845 ; 1.386 ; 1.4649 ; 1.4695 ; 1.4764 
; 1.486 ; 1.4995 ; 1.5187 ; 1.5259 ; 1.5361 ; 1.5495 ; 1.5667 ; 1.5824 ; 1.597 ; 1.6146 ; 1.6213 ; 1.63 ; 1.6413 ; 1.6536 ] 
  
Bolt 2 - Tensile Force (kips): [48.6472 ; 48.5493 ; 48.4836 ; 48.3983 ; 48.288 ; 48.1544 ; 48.0199 ; 47.8828 ; 47.7542 ; 47.6698 ; 47.6011 ; 47.5914 ; 47.6088 ; 47.6878 ; 47.8492 ; 48.1592 ; 48.5913 ; 48.6165 ; 
48.6548 ; 48.7137 ; 48.8095 ; 48.9586 ; 49.0139 ; 49.0991 ; 49.2307 ; 49.4351 ; 49.6432 ; 49.8515 ; 50.1727 ; 50.2948 ; 50.4789 ; 50.7538 ; 51.14 ] 
  
Bolt 2 - Shear Force (kips): [0.072025 ; 0.10763 ; 0.20242 ; 0.33063 ; 0.50528 ; 0.72096 ; 0.92997 ; 1.103 ; 1.2424 ; 1.3664 ; 1.4734 ; 1.5826 ; 1.6844 ; 1.7902 ; 1.9137 ; 2.0249 ; 2.1327 ; 2.1389 ; 2.1484 ; 
2.1621 ; 2.1826 ; 2.2118 ; 2.223 ; 2.2393 ; 2.2643 ; 2.3032 ; 2.3424 ; 2.3825 ; 2.4421 ; 2.4653 ; 2.4996 ; 2.5516 ; 2.6235 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9173 ; 49.8501 ; 49.7712 ; 49.6373 ; 49.4903 ; 49.3245 ; 49.1079 ; 48.7698 ; 48.5004 ; 48.5167 ; 48.981 ; 49.8749 ; 51.1604 ; 53.2279 ; 55.0938 ; 56.7075 ; 56.7975 ; 
56.9179 ; 57.0971 ; 57.3658 ; 57.7221 ; 57.8155 ; 57.9223 ; 58.0058 ; 58.0502 ; 58.0625 ; 58.0585 ; 57.9945 ; 57.9791 ; 57.9259 ; 57.8325 ; 57.7092 ] 
  
Bolt 3 - Shear Force (kips): [0.053463 ; 0.027071 ; 0.054833 ; 0.11 ; 0.19091 ; 0.30123 ; 0.42286 ; 0.57439 ; 0.76502 ; 0.97484 ; 1.1658 ; 1.4034 ; 1.7805 ; 2.3492 ; 2.8831 ; 3.2936 ; 3.5963 ; 3.6316 ; 3.7074 ; 
3.7504 ; 3.8245 ; 3.9966 ; 4.1882 ; 4.467 ; 4.7716 ; 4.9486 ; 5.4437 ; 5.7678 ; 6.3864 ; 6.5961 ; 7.0852 ; 7.652 ; 8.361 ] 
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Figure B.33 Connection L6_4_0.375_0.875_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2197e+003 
  
Plastic Stiffness (k/in): 3.7269 
  
Displacement (in): [4.8728e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.5674 ; 1.6611 ; 1.6963 ; 1.749 ; 1.8281 ; 1.9468 ; 2.1247 ; 2.3747 ; 2.5 ] 
  
Force (kips): [-1.21654 ; 0.38431 ; 1.16559 ; 2.21069 ; 3.57613 ; 5.34396 ; 7.12756 ; 8.44565 ; 9.24907 ; 9.80171 ; 10.3044 ; 10.9402 ; 11.7547 ; 12.7042 ; 13.7522 ; 14.5659 ; 15.2185 ; 15.763 ; 15.8854 ; 
16.0601 ; 16.1266 ; 16.2236 ; 16.3601 ; 16.5459 ; 16.8042 ; 17.1089 ; 17.2469 ] 
  
Bolt 1 - Tensile Force (kips): [48.6392 ; 48.5813 ; 48.5522 ; 48.5122 ; 48.4576 ; 48.3829 ; 48.3042 ; 48.2471 ; 48.2175 ; 48.2009 ; 48.1843 ; 48.1638 ; 48.1365 ; 48.1048 ; 48.0856 ; 48.0864 ; 48.1005 ; 48.1218 ; 
48.1279 ; 48.1378 ; 48.1416 ; 48.1475 ; 48.1571 ; 48.1728 ; 48.1982 ; 48.2377 ; 48.2582 ] 
  
Bolt 1 - Shear Force (kips): [0.091454 ; 0.073659 ; 0.10533 ; 0.16167 ; 0.24406 ; 0.35843 ; 0.47967 ; 0.56791 ; 0.61378 ; 0.64522 ; 0.68751 ; 0.745 ; 0.82226 ; 0.92471 ; 1.0375 ; 1.1221 ; 1.1869 ; 1.2403 ; 
1.2526 ; 1.2699 ; 1.2763 ; 1.2853 ; 1.298 ; 1.3151 ; 1.3377 ; 1.3638 ; 1.3756 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.647 ; 48.5647 ; 48.5145 ; 48.4478 ; 48.3626 ; 48.2554 ; 48.1474 ; 48.0424 ; 47.9354 ; 47.8759 ; 47.8402 ; 47.809 ; 47.8868 ; 48.0358 ; 48.2115 ; 48.3554 ; 48.5622 ; 48.8314 ; 
48.9025 ; 49.0133 ; 49.0549 ; 49.1177 ; 49.2124 ; 49.3625 ; 49.5961 ; 49.946 ; 50.1219 ] 
  
Bolt 2 - Shear Force (kips): [0.071907 ; 0.085092 ; 0.1547 ; 0.25235 ; 0.38459 ; 0.56191 ; 0.75254 ; 0.918 ; 1.0488 ; 1.1489 ; 1.2385 ; 1.3461 ; 1.4662 ; 1.5663 ; 1.6528 ; 1.7197 ; 1.7796 ; 1.8406 ; 1.8558 ; 
1.8776 ; 1.8858 ; 1.8981 ; 1.916 ; 1.9423 ; 1.9812 ; 2.0413 ; 2.0727 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9292 ; 49.8677 ; 49.7863 ; 49.6642 ; 49.4858 ; 49.2379 ; 48.9622 ; 48.5813 ; 48.2232 ; 48.075 ; 48.2177 ; 48.7405 ; 49.5278 ; 50.5806 ; 51.7179 ; 53.0406 ; 54.285 ; 
54.5807 ; 55.0086 ; 55.1535 ; 55.3636 ; 55.6496 ; 56.0227 ; 56.4993 ; 57.0721 ; 57.3307 ] 
  
Bolt 3 - Shear Force (kips): [0.053055 ; 0.027355 ; 0.040343 ; 0.081296 ; 0.14343 ; 0.23286 ; 0.33116 ; 0.44262 ; 0.57928 ; 0.71808 ; 0.83086 ; 0.99372 ; 1.2809 ; 1.7548 ; 2.3978 ; 2.8798 ; 3.1045 ; 3.2331 ; 
3.2561 ; 3.2921 ; 3.3492 ; 3.5073 ; 3.7048 ; 3.895 ; 4.4787 ; 4.9489 ; 5.0658 ] 
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Figure B.34 Connection L6_4_0.375_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0401e+003 
  
Plastic Stiffness (k/in): 9.2782 
  
Displacement (in): [5.4601e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.73254 ; 0.75259 ; 0.78265 ; 0.79393 ; 0.81084 ; 0.83621 ; 0.87427 ; 0.93135 ; 1.017 ; 1.1454 ; 1.3381 ; 1.5881 ; 1.8381 ; 1.9006 ; 1.924 ; 1.9591 ; 2.0119 ; 2.091 ; 2.2096 ; 2.2541 ; 2.3209 ; 2.421 ; 2.5 ] 
  
Force (kips): [-1.37279 ; 1.06667 ; 2.61184 ; 4.53379 ; 6.94461 ; 9.45703 ; 11.3729 ; 12.6568 ; 13.6225 ; 14.5563 ; 15.5807 ; 16.7349 ; 17.9988 ; 18.3952 ; 18.9347 ; 19.6438 ; 20.5349 ; 20.8505 ; 20.9854 ; 
21.1815 ; 21.2554 ; 21.3638 ; 21.5154 ; 21.7296 ; 22.0212 ; 22.4184 ; 22.9387 ; 23.604 ; 24.2948 ; 24.8432 ; 24.9603 ; 25.0064 ; 25.072 ; 25.166 ; 25.2941 ; 25.473 ; 25.5411 ; 25.6351 ; 25.7621 ; 25.8542 ] 
  
Bolt 1 - Tensile Force (kips): [48.6791 ; 48.5837 ; 48.5208 ; 48.439 ; 48.3313 ; 48.2145 ; 48.123 ; 48.0655 ; 48.0273 ; 47.9893 ; 47.9401 ; 47.8769 ; 47.8079 ; 47.7871 ; 47.7593 ; 47.7255 ; 47.6847 ; 47.6705 ; 
47.6641 ; 47.6541 ; 47.6502 ; 47.6445 ; 47.6367 ; 47.6258 ; 47.6115 ; 47.5933 ; 47.572 ; 47.5504 ; 47.5344 ; 47.5248 ; 47.5229 ; 47.5215 ; 47.5199 ; 47.5176 ; 47.5147 ; 47.5117 ; 47.5102 ; 47.5084 ; 47.5061 ; 
47.5044 ] 
  
Bolt 1 - Shear Force (kips): [0.067307 ; 0.11037 ; 0.2048 ; 0.3291 ; 0.4916 ; 0.66499 ; 0.79633 ; 0.87423 ; 0.92185 ; 0.97309 ; 1.0479 ; 1.1634 ; 1.2967 ; 1.3377 ; 1.3933 ; 1.4644 ; 1.554 ; 1.5856 ; 1.5986 ; 1.619 
; 1.6266 ; 1.6378 ; 1.6531 ; 1.6746 ; 1.7036 ; 1.742 ; 1.7899 ; 1.8464 ; 1.9005 ; 1.9415 ; 1.9499 ; 1.9532 ; 1.9577 ; 1.9639 ; 1.9718 ; 1.9815 ; 1.9852 ; 1.99 ; 1.9962 ; 2.0005 ] 
  
Bolt 2 - Tensile Force (kips): [48.7067 ; 48.5694 ; 48.4777 ; 48.3643 ; 48.2162 ; 48.0534 ; 47.8794 ; 47.71 ; 47.5507 ; 47.4299 ; 47.3616 ; 47.2631 ; 47.2056 ; 47.1698 ; 47.1258 ; 47.0843 ; 47.08 ; 47.0878 ; 
47.0932 ; 47.1201 ; 47.1332 ; 47.1557 ; 47.1974 ; 47.2696 ; 47.3976 ; 47.6337 ; 48.0537 ; 48.7447 ; 49.5549 ; 50.2965 ; 50.4751 ; 50.5537 ; 50.6721 ; 50.846 ; 51.1063 ; 51.4904 ; 51.6299 ; 51.8384 ; 52.1476 ; 
52.3914 ] 
  
Bolt 2 - Shear Force (kips): [0.10657 ; 0.13552 ; 0.26416 ; 0.43543 ; 0.65931 ; 0.90563 ; 1.1229 ; 1.3094 ; 1.4873 ; 1.6474 ; 1.7947 ; 1.9167 ; 2.0502 ; 2.0915 ; 2.1518 ; 2.2279 ; 2.3215 ; 2.3543 ; 2.3683 ; 2.3889 
; 2.3969 ; 2.4082 ; 2.4235 ; 2.4457 ; 2.4778 ; 2.525 ; 2.5998 ; 2.7308 ; 2.9242 ; 3.132 ; 3.1856 ; 3.2088 ; 3.2425 ; 3.2918 ; 3.3638 ; 3.4711 ; 3.5116 ; 3.5697 ; 3.6494 ; 3.7066 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9117 ; 49.8458 ; 49.776 ; 49.7031 ; 49.6013 ; 49.5307 ; 49.3824 ; 49.2573 ; 49.2255 ; 49.4243 ; 49.416 ; 50.2747 ; 50.6354 ; 51.2481 ; 52.1918 ; 53.6061 ; 54.0443 ; 
54.1365 ; 54.3026 ; 54.3605 ; 54.4406 ; 54.5611 ; 54.7553 ; 55.0405 ; 55.4937 ; 56.2075 ; 57.0806 ; 57.8117 ; 58.2243 ; 58.2837 ; 58.427 ; 58.6142 ; 58.8899 ; 59.2691 ; 59.8191 ; 60.0173 ; 60.3166 ; 60.6912 ; 
60.9669 ] 
  
Bolt 3 - Shear Force (kips): [0.0614377 ; 0.0219739 ; 0.0598032 ; 0.130329 ; 0.237563 ; 0.368763 ; 0.515125 ; 0.677686 ; 0.876137 ; 1.10466 ; 1.40634 ; 2.36188 ; 3.33411 ; 3.63747 ; 4.02635 ; 4.52211 ; 
5.06407 ; 5.26895 ; 5.38163 ; 5.52637 ; 5.58426 ; 5.67134 ; 5.78421 ; 5.95511 ; 6.18813 ; 6.5627 ; 7.23384 ; 9.12941 ; 10.8899 ; 12.0221 ; 12.2862 ; 12.2696 ; 12.2891 ; 12.2185 ; 12.2378 ; 12.2366 ; 12.2558 ; 
12.2647 ; 12.2079 ; 12.2089 ] 
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Figure B.35 Connection L6_4_0.375_0.875_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5607e+003 
  
Plastic Stiffness (k/in): 5.7849 
  
Displacement (in): [5.2198e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.0674 ; 1.0908 ; 
1.126 ; 1.1787 ; 1.2183 ; 1.2776 ; 1.3666 ; 1.5001 ; 1.5501 ; 1.6252 ; 1.7378 ; 1.78 ; 1.8434 ; 1.9384 ; 2.081 ; 2.1344 ; 2.2146 ; 2.3349 ; 2.5 ] 
  
Force (kips): [-1.34646 ; 0.611153 ; 1.70185 ; 3.11112 ; 4.95338 ; 7.09516 ; 8.95547 ; 10.2541 ; 11.0823 ; 11.8007 ; 12.5647 ; 13.4542 ; 14.5101 ; 15.6683 ; 16.9318 ; 17.8871 ; 18.0937 ; 18.1685 ; 18.2822 ; 
18.4598 ; 18.5955 ; 18.7859 ; 19.0433 ; 19.3879 ; 19.5092 ; 19.6752 ; 19.905 ; 19.9923 ; 20.1101 ; 20.2734 ; 20.5017 ; 20.5848 ; 20.7035 ; 20.8593 ; 21.0556 ] 
  
Bolt 1 - Tensile Force (kips): [48.6789 ; 48.6024 ; 48.5586 ; 48.4999 ; 48.4193 ; 48.3216 ; 48.2342 ; 48.1757 ; 48.1453 ; 48.1208 ; 48.0957 ; 48.063 ; 48.0242 ; 47.9813 ; 47.944 ; 47.9262 ; 47.9235 ; 47.9226 ; 
47.9213 ; 47.9187 ; 47.9173 ; 47.9165 ; 47.917 ; 47.9187 ; 47.9193 ; 47.9215 ; 47.9268 ; 47.9289 ; 47.9328 ; 47.9398 ; 47.9506 ; 47.9545 ; 47.9606 ; 47.9711 ; 47.9871 ] 
  
Bolt 1 - Shear Force (kips): [0.065628 ; 0.085482 ; 0.14959 ; 0.23925 ; 0.36231 ; 0.51066 ; 0.64094 ; 0.72448 ; 0.76615 ; 0.80219 ; 0.8461 ; 0.90878 ; 0.9943 ; 1.1095 ; 1.2369 ; 1.3323 ; 1.3533 ; 1.361 ; 1.3719 ; 
1.3888 ; 1.4001 ; 1.4152 ; 1.4351 ; 1.4644 ; 1.4755 ; 1.4902 ; 1.5096 ; 1.5169 ; 1.5266 ; 1.5391 ; 1.5555 ; 1.5613 ; 1.5695 ; 1.5793 ; 1.5908 ] 
  
Bolt 2 - Tensile Force (kips): [48.7059 ; 48.5941 ; 48.5277 ; 48.4429 ; 48.3343 ; 48.206 ; 48.0754 ; 47.9478 ; 47.8318 ; 47.7758 ; 47.7484 ; 47.754 ; 47.7912 ; 47.862 ; 47.942 ; 48.0885 ; 48.1341 ; 48.1527 ; 
48.1824 ; 48.2252 ; 48.2628 ; 48.3287 ; 48.4424 ; 48.6539 ; 48.749 ; 48.9037 ; 49.1433 ; 49.2342 ; 49.3725 ; 49.584 ; 49.9002 ; 50.0124 ; 50.1794 ; 50.4261 ; 50.7513 ] 
  
Bolt 2 - Shear Force (kips): [0.10476 ; 0.10319 ; 0.19078 ; 0.3153 ; 0.48575 ; 0.6938 ; 0.89526 ; 1.0717 ; 1.2248 ; 1.365 ; 1.4882 ; 1.604 ; 1.7182 ; 1.829 ; 1.9501 ; 2.0337 ; 2.0512 ; 2.0575 ; 2.0671 ; 2.0842 ; 
2.0977 ; 2.1167 ; 2.1433 ; 2.1774 ; 2.191 ; 2.2117 ; 2.2471 ; 2.2609 ; 2.281 ; 2.3153 ; 2.3718 ; 2.3941 ; 2.4275 ; 2.4785 ; 2.5489 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9197 ; 49.8548 ; 49.7795 ; 49.66 ; 49.5204 ; 49.3657 ; 49.1898 ; 48.9128 ; 48.7078 ; 48.677 ; 49.0396 ; 49.701 ; 50.6779 ; 52.4864 ; 54.1869 ; 54.5702 ; 54.7099 ; 54.9042 ; 
55.0874 ; 55.1278 ; 55.1297 ; 55.1378 ; 55.2027 ; 55.2698 ; 55.3572 ; 55.5348 ; 55.6117 ; 55.6994 ; 55.8258 ; 56.0022 ; 56.0509 ; 56.0888 ; 56.1103 ; 56.1097 ] 
  
Bolt 3 - Shear Force (kips): [0.0630841 ; 0.0248213 ; 0.0375867 ; 0.0882788 ; 0.166828 ; 0.275186 ; 0.391453 ; 0.523443 ; 0.675147 ; 0.845366 ; 1.05511 ; 1.33954 ; 1.87778 ; 2.75282 ; 3.64115 ; 4.24581 ; 
4.37396 ; 4.4195 ; 4.50956 ; 4.65268 ; 4.80265 ; 5.0995 ; 5.51668 ; 6.03529 ; 6.24473 ; 6.46457 ; 7.02819 ; 7.42106 ; 7.81683 ; 8.29407 ; 9.06996 ; 9.12085 ; 9.37653 ; 9.92982 ; 10.5457 ] 
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Figure B.36 Connection L6_4_0.375_0.875_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.375_0.875_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2633e+003 
  
Plastic Stiffness (k/in): 3.9904 
  
Displacement (in): [5.4412e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.5674 ; 1.6611 ; 1.8017 ; 1.8545 ; 1.9336 ; 2.0522 ; 2.2302 ; 2.2927 ; 2.3865 ; 2.5 ] 
  
Force (kips): [-1.33342 ; 0.341176 ; 1.13397 ; 2.18989 ; 3.56716 ; 5.33296 ; 7.07048 ; 8.37428 ; 9.18024 ; 9.75435 ; 10.2974 ; 10.9417 ; 11.7602 ; 12.7137 ; 13.7675 ; 14.5842 ; 15.2368 ; 15.7769 ; 15.9016 ; 
16.0775 ; 16.3291 ; 16.4176 ; 16.5404 ; 16.7082 ; 16.9411 ; 17.0203 ; 17.1351 ; 17.2599 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.679 ; 48.6135 ; 48.5819 ; 48.5387 ; 48.4797 ; 48.4005 ; 48.3197 ; 48.2593 ; 48.2288 ; 48.2118 ; 48.1989 ; 48.1859 ; 48.169 ; 48.15 ; 48.1371 ; 48.1372 ; 48.1484 ; 48.1658 ; 
48.1704 ; 48.1779 ; 48.1904 ; 48.1956 ; 48.2039 ; 48.2176 ; 48.2396 ; 48.2476 ; 48.2603 ; 48.2765 ] 
  
Bolt 1 - Shear Force (kips): [0.064898 ; 0.071847 ; 0.11614 ; 0.18193 ; 0.27269 ; 0.39472 ; 0.51863 ; 0.60875 ; 0.65474 ; 0.68497 ; 0.71757 ; 0.76091 ; 0.82 ; 0.90147 ; 0.99775 ; 1.0728 ; 1.1317 ; 1.1837 ; 
1.1962 ; 1.2144 ; 1.239 ; 1.2472 ; 1.2588 ; 1.2749 ; 1.2965 ; 1.3034 ; 1.3129 ; 1.3231 ] 
  
Bolt 2 - Tensile Force (kips): [48.7062 ; 48.6101 ; 48.5598 ; 48.494 ; 48.412 ; 48.3081 ; 48.2091 ; 48.1111 ; 48.0183 ; 47.9641 ; 47.951 ; 47.9477 ; 48.021 ; 48.1599 ; 48.3276 ; 48.4659 ; 48.6177 ; 48.8084 ; 
48.8574 ; 48.933 ; 49.0568 ; 49.1086 ; 49.1911 ; 49.3213 ; 49.5232 ; 49.5954 ; 49.7085 ; 49.8473 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10396 ; 0.085645 ; 0.14593 ; 0.23775 ; 0.36486 ; 0.53501 ; 0.71578 ; 0.87824 ; 1.0165 ; 1.1369 ; 1.2373 ; 1.337 ; 1.4427 ; 1.5399 ; 1.6353 ; 1.7055 ; 1.7561 ; 1.7966 ; 1.8059 ; 1.82 
; 1.8403 ; 1.8474 ; 1.8581 ; 1.8733 ; 1.8996 ; 1.9102 ; 1.9273 ; 1.9489 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9315 ; 49.8716 ; 49.7931 ; 49.6779 ; 49.5066 ; 49.2771 ; 49.0235 ; 48.7053 ; 48.3598 ; 48.1755 ; 48.2776 ; 48.7228 ; 49.3323 ; 50.1499 ; 51.2284 ; 52.4855 ; 53.673 ; 
53.9391 ; 54.2979 ; 54.7566 ; 54.8829 ; 55.0661 ; 55.3374 ; 55.662 ; 55.7306 ; 55.7691 ; 55.8086 ] 
  
Bolt 3 - Shear Force (kips): [0.062677 ; 0.030594 ; 0.027534 ; 0.06077 ; 0.11849 ; 0.20434 ; 0.29968 ; 0.40004 ; 0.51037 ; 0.63935 ; 0.77319 ; 0.95265 ; 1.2734 ; 1.8363 ; 2.6231 ; 3.1664 ; 3.4523 ; 3.638 ; 
3.7196 ; 3.815 ; 4.2349 ; 4.4519 ; 4.5998 ; 4.8461 ; 5.2218 ; 5.3143 ; 5.1627 ; 4.9786 ] 
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Figure B.37 Connection L6_4_0.5_0.5_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8059e+003 
  
Plastic Stiffness (k/in): 29.7337 
  
Displacement (in): [7.1698e-037 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.066875 ; 0.070003 ; 0.074696 ; 0.081735 ; 0.084375 ; 0.088334 ; 0.088706 ; 
0.089262 ; 0.090097 ; 0.09135 ; 0.09323 ; 0.096048 ; 0.10028 ; 0.10186 ; 0.10246 ; 0.10335 ; 0.10469 ; 0.10669 ; 0.1097 ; 0.11422 ; 0.12099 ; 0.13115 ; 0.14639 ; 0.16925 ; 0.17782 ; 0.19068 ; 0.20997 ; 0.2389 ; 
0.28229 ; 0.29856 ; 0.32297 ; 0.35959 ; 0.41451 ; 0.43511 ; 0.466 ; 0.51234 ; 0.58185 ; 0.60792 ; 0.64702 ; 0.70567 ; 0.72766 ; 0.76065 ; 0.81014 ; 0.85963 ; 0.90911 ; 0.98334 ; 1.0947 ; 1.2617 ; 1.5117 ; 1.5742 
; 1.668 ; 1.8086 ; 1.914 ; 2.0722 ; 2.3096 ; 2.5 ] 
  
Force (kips): [-0.224337 ; 1.82167 ; 3.30285 ; 5.08603 ; 7.1065 ; 9.21802 ; 10.5265 ; 11.3294 ; 12.0654 ; 12.1003 ; 12.1318 ; 12.1334 ; 12.1332 ; 12.1331 ; 12.133 ; 12.1372 ; 12.1572 ; 12.1865 ; 12.2271 ; 
12.2662 ; 12.3463 ; 12.3483 ; 12.3482 ; 12.3899 ; 12.4556 ; 12.5487 ; 12.671 ; 12.865 ; 13.1189 ; 13.4457 ; 13.9007 ; 14.476 ; 15.1413 ; 15.3609 ; 15.6856 ; 16.0914 ; 16.6207 ; 17.3546 ; 17.6061 ; 17.969 ; 
18.4684 ; 19.0715 ; 19.2655 ; 19.5368 ; 19.8824 ; 20.2985 ; 20.442 ; 20.6343 ; 20.8577 ; 20.9239 ; 21.0085 ; 21.1094 ; 21.1956 ; 21.2759 ; 21.3874 ; 21.5389 ; 21.7389 ; 22.0018 ; 22.0797 ; 22.1733 ; 22.2979 ; 
22.3942 ; 22.5185 ; 22.6747 ; 22.789 ] 
  
Bolt 1 - Tensile Force (kips): [ 15.03 ; 14.9784 ; 14.9341 ; 14.8696 ; 14.7845 ; 14.6767 ; 13.9512 ; 12.1293 ; 9.53408 ; 9.40108 ; 9.39974 ; 9.39843 ; 9.39734 ; 9.39703 ; 9.3967 ; 9.39253 ; 9.34401 ; 9.26445 ; 
9.15554 ; 9.12468 ; 9.12359 ; 9.12385 ; 9.12404 ; 9.11957 ; 9.11649 ; 9.11272 ; 9.10793 ; 9.09299 ; 9.08366 ; 9.06838 ; 8.9984 ; 8.90284 ; 8.79232 ; 8.74392 ; 8.66575 ; 8.58171 ; 8.4816 ; 8.10762 ; 7.97352 ; 
7.78706 ; 7.53001 ; 7.26842 ; 7.18847 ; 7.01903 ; 6.78688 ; 6.57454 ; 6.51445 ; 6.42566 ; 6.29661 ; 6.2584 ; 6.2144 ; 6.16737 ; 6.13904 ; 6.1223 ; 6.10252 ; 6.04975 ; 5.83324 ; 5.76501 ; 5.76155 ; 5.73662 ; 
5.68113 ; 5.65987 ; 5.65674 ; 5.66373 ; 5.67252 ] 
  
Bolt 1 - Shear Force (kips): [0.0157999 ; 0.068759 ; 0.126058 ; 0.195506 ; 0.276523 ; 0.366047 ; 0.843462 ; 1.84057 ; 3.04702 ; 3.10215 ; 3.10185 ; 3.10147 ; 3.10112 ; 3.10102 ; 3.10091 ; 3.10652 ; 3.14317 ; 
3.2002 ; 3.28045 ; 3.30238 ; 3.302 ; 3.30174 ; 3.30163 ; 3.3426 ; 3.37162 ; 3.41029 ; 3.46678 ; 3.57564 ; 3.6765 ; 3.83877 ; 4.123 ; 4.47381 ; 4.78227 ; 4.98579 ; 5.31384 ; 5.60328 ; 6.12924 ; 7.34976 ; 7.76517 ; 
8.27734 ; 9.03284 ; 9.90863 ; 10.1479 ; 10.5931 ; 11.257 ; 11.8915 ; 12.0749 ; 12.342 ; 12.7384 ; 12.8649 ; 13.0266 ; 13.2187 ; 13.384 ; 13.5353 ; 13.7566 ; 14.1375 ; 14.745 ; 15.2026 ; 15.2971 ; 15.4716 ; 
15.7435 ; 15.9212 ; 16.1444 ; 16.4313 ; 16.6455 ] 
  
Bolt 2 - Tensile Force (kips): [15.0403 ; 14.9827 ; 14.939 ; 14.8903 ; 14.855 ; 14.8612 ; 14.2436 ; 12.5989 ; 10.4163 ; 10.2195 ; 9.91955 ; 9.89602 ; 9.89451 ; 9.89449 ; 9.8947 ; 9.89589 ; 9.9005 ; 9.90711 ; 
9.91653 ; 9.85068 ; 9.69509 ; 9.69078 ; 9.69077 ; 9.70564 ; 9.73048 ; 9.7708 ; 9.83383 ; 9.92897 ; 10.0751 ; 10.2857 ; 10.6152 ; 11.0995 ; 11.8078 ; 12.085 ; 12.5234 ; 13.1004 ; 13.888 ; 15.0095 ; 15.3947 ; 
15.9418 ; 16.7238 ; 17.6674 ; 17.9632 ; 18.3647 ; 18.8147 ; 19.3254 ; 19.4994 ; 19.7522 ; 20.0862 ; 20.1948 ; 20.3439 ; 20.5419 ; 20.7224 ; 20.8938 ; 21.1347 ; 21.4852 ; 21.9925 ; 22.84 ; 23.0377 ; 23.3192 ; 
23.7239 ; 24.0228 ; 24.4257 ; 24.9646 ; 25.3599 ] 
  
Bolt 2 - Shear Force (kips): [0.01663 ; 0.07626 ; 0.1387 ; 0.21445 ; 0.30283 ; 0.39798 ; 0.86353 ; 1.8437 ; 3.0215 ; 3.1158 ; 3.2534 ; 3.2641 ; 3.265 ; 3.2651 ; 3.2652 ; 3.2656 ; 3.2672 ; 3.2693 ; 3.2725 ; 3.3299 ; 
3.4833 ; 3.4877 ; 3.4876 ; 3.4931 ; 3.5356 ; 3.5991 ; 3.6823 ; 3.797 ; 3.9649 ; 4.1279 ; 4.2535 ; 4.4709 ; 4.7592 ; 4.8063 ; 5.0196 ; 5.3072 ; 5.53 ; 5.6755 ; 5.7211 ; 6.0131 ; 6.3892 ; 6.8182 ; 6.9334 ; 7.0671 ; 
7.2702 ; 7.5594 ; 7.6756 ; 7.8166 ; 7.9566 ; 8.0012 ; 8.0665 ; 8.1602 ; 8.2487 ; 8.3323 ; 8.4658 ; 8.6275 ; 8.7242 ; 8.5742 ; 8.53 ; 8.4673 ; 8.3713 ; 8.2958 ; 8.1797 ; 8.0169 ; 7.8872 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9955 ; 16.0599 ; 16.2478 ; 16.6378 ; 17.2899 ; 17.8585 ; 18.311 ; 18.895 ; 18.9295 ; 18.964 ; 18.9655 ; 18.9639 ; 18.9633 ; 18.9625 ; 18.9671 ; 18.986 ; 19.0146 ; 19.0552 ; 
19.0969 ; 19.185 ; 19.1869 ; 19.1865 ; 19.2319 ; 19.3049 ; 19.4112 ; 19.5571 ; 19.8133 ; 20.1838 ; 20.7012 ; 21.4851 ; 22.5102 ; 23.6472 ; 23.9965 ; 24.4826 ; 25.0669 ; 25.8107 ; 26.7945 ; 27.1315 ; 27.6149 ; 
28.2703 ; 29.0483 ; 29.293 ; 29.6312 ; 30.0753 ; 30.6355 ; 30.8264 ; 31.0761 ; 31.3338 ; 31.397 ; 31.4697 ; 31.5459 ; 31.6078 ; 31.6604 ; 31.7258 ; 31.7984 ; 31.8699 ; 31.9155 ; 31.8676 ; 31.8743 ; 31.8955 ; 
31.8541 ; 31.8769 ; 31.9464 ; 31.9852 ] 
  
Bolt 3 - Shear Force (kips): [0.0080415 ; 0.0087651 ; 0.024799 ; 0.046758 ; 0.072208 ; 0.098919 ; 0.11087 ; 0.12212 ; 0.14106 ; 0.14222 ; 0.14341 ; 0.1435 ; 0.14358 ; 0.1436 ; 0.14364 ; 0.14369 ; 0.14426 ; 
0.14517 ; 0.14647 ; 0.14782 ; 0.15085 ; 0.15095 ; 0.15096 ; 0.15255 ; 0.1552 ; 0.1591 ; 0.16441 ; 0.17339 ; 0.18663 ; 0.20441 ; 0.2248 ; 0.24033 ; 0.25298 ; 0.25634 ; 0.26073 ; 0.2693 ; 0.27797 ; 0.27877 ; 
0.27653 ; 0.27081 ; 0.2583 ; 0.23936 ; 0.25738 ; 0.29319 ; 0.30729 ; 0.29801 ; 0.33007 ; 0.35631 ; 0.35877 ; 0.34829 ; 0.325 ; 0.27617 ; 0.24147 ; 0.22089 ; 0.20805 ; 0.2141 ; 0.24432 ; 0.38265 ; 0.49204 ; 
0.62811 ; 0.86073 ; 1.1851 ; 1.4169 ; 1.5987 ; 1.754 ] 
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Figure B.38 Connection L6_4_0.5_0.5_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4167e+003 
  
Plastic Stiffness (k/in): 24.7783 
  
Displacement (in): [6.4861e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.10324 ; 0.10793 ; 0.11497 ; 0.11761 ; 0.12157 ; 0.12751 ; 
0.12974 ; 0.13057 ; 0.13183 ; 0.13371 ; 0.13653 ; 0.14075 ; 0.14115 ; 0.14175 ; 0.14264 ; 0.14397 ; 0.14598 ; 0.14899 ; 0.15351 ; 0.16028 ; 0.17044 ; 0.18568 ; 0.20854 ; 0.24282 ; 0.29426 ; 0.30711 ; 0.31997 ; 
0.33926 ; 0.36819 ; 0.41158 ; 0.42786 ; 0.45227 ; 0.48888 ; 0.50261 ; 0.52321 ; 0.5541 ; 0.60044 ; 0.66995 ; 0.77422 ; 0.81332 ; 0.87197 ; 0.95995 ; 1.0919 ; 1.2898 ; 1.5398 ; 1.6023 ; 1.6961 ; 1.8367 ; 1.8895 ; 
1.9686 ; 2.0872 ; 2.2652 ; 2.5 ] 
  
Force (kips): [-0.2165 ; 1.3699 ; 2.55054 ; 3.55208 ; 4.8439 ; 6.40804 ; 8.13255 ; 9.70927 ; 10.6168 ; 11.314 ; 11.9654 ; 11.9973 ; 12.0398 ; 12.0409 ; 12.0408 ; 12.0493 ; 12.1761 ; 12.1762 ; 12.1761 ; 12.1819 ; 
12.2218 ; 12.2784 ; 12.3354 ; 12.3377 ; 12.3558 ; 12.3822 ; 12.4207 ; 12.4774 ; 12.565 ; 12.692 ; 12.8794 ; 13.1352 ; 13.4686 ; 13.9105 ; 14.4643 ; 15.2164 ; 15.3791 ; 15.5384 ; 15.7705 ; 16.0767 ; 16.4632 ; 
16.5873 ; 16.7538 ; 16.9816 ; 17.0658 ; 17.1893 ; 17.364 ; 17.6016 ; 17.9101 ; 18.2755 ; 18.3712 ; 18.4974 ; 18.6458 ; 18.8288 ; 19.0586 ; 19.3215 ; 19.3935 ; 19.4824 ; 19.606 ; 19.6546 ; 19.7217 ; 19.8129 ; 
19.9318 ; 20.0748 ] 
  
Bolt 1 - Tensile Force (kips): [15.0298 ; 14.9907 ; 14.9573 ; 14.9253 ; 14.8772 ; 14.8116 ; 14.7265 ; 14.5434 ; 13.4867 ; 11.5371 ; 9.40228 ; 9.40065 ; 9.39821 ; 9.3971 ; 9.39674 ; 9.38953 ; 9.12848 ; 9.12819 ; 
9.12807 ; 9.12785 ; 9.12716 ; 9.1261 ; 9.12508 ; 9.12505 ; 9.12358 ; 9.12081 ; 9.11757 ; 9.11381 ; 9.11041 ; 9.10682 ; 9.09246 ; 9.07984 ; 9.06043 ; 8.95396 ; 8.79971 ; 8.59609 ; 8.56258 ; 8.54175 ; 8.4123 ; 
8.21934 ; 7.98695 ; 7.89043 ; 7.78632 ; 7.65106 ; 7.58947 ; 7.49614 ; 7.39339 ; 7.29824 ; 7.14133 ; 6.82354 ; 6.71597 ; 6.59115 ; 6.45464 ; 6.2994 ; 6.17155 ; 6.09947 ; 6.08299 ; 6.06072 ; 6.02173 ; 6.00712 ; 
5.98936 ; 5.92318 ; 5.84905 ; 5.83164 ] 
  
Bolt 1 - Shear Force (kips): [0.0154566 ; 0.0520215 ; 0.0979252 ; 0.137513 ; 0.188973 ; 0.253216 ; 0.327418 ; 0.469357 ; 1.11336 ; 2.14203 ; 3.10266 ; 3.10218 ; 3.1014 ; 3.10104 ; 3.10092 ; 3.10958 ; 3.29611 
; 3.29627 ; 3.29622 ; 3.29606 ; 3.29563 ; 3.29497 ; 3.29414 ; 3.29573 ; 3.3137 ; 3.33665 ; 3.36497 ; 3.39986 ; 3.43069 ; 3.4645 ; 3.56383 ; 3.67768 ; 3.84272 ; 4.26154 ; 4.74455 ; 5.58176 ; 5.73666 ; 5.95852 ; 
6.46245 ; 7.09901 ; 7.84612 ; 8.09923 ; 8.3674 ; 8.76212 ; 8.96201 ; 9.232 ; 9.57082 ; 9.90639 ; 10.3505 ; 11.2025 ; 11.4926 ; 11.8321 ; 12.2318 ; 12.6937 ; 13.1492 ; 13.5176 ; 13.6032 ; 13.7357 ; 13.9517 ; 
14.0327 ; 14.1457 ; 14.3593 ; 14.6378 ; 14.9121 ] 
  
Bolt 2 - Tensile Force (kips): [15.0397 ; 14.9956 ; 14.9627 ; 14.9387 ; 14.9115 ; 14.9006 ; 14.9265 ; 14.9187 ; 14.0938 ; 12.6067 ; 10.8855 ; 10.7003 ; 10.4375 ; 10.4254 ; 10.4245 ; 10.429 ; 10.4969 ; 10.4971 ; 
10.4971 ; 10.4889 ; 10.4628 ; 10.4281 ; 10.3735 ; 10.3753 ; 10.3943 ; 10.4218 ; 10.4618 ; 10.5206 ; 10.6187 ; 10.7638 ; 10.9866 ; 11.3072 ; 11.771 ; 12.4621 ; 13.3238 ; 14.5791 ; 14.8553 ; 15.1206 ; 15.5082 ; 
16.026 ; 16.6726 ; 16.8814 ; 17.1504 ; 17.5201 ; 17.6613 ; 17.8707 ; 18.1697 ; 18.5523 ; 19.0644 ; 19.7017 ; 19.8987 ; 20.1603 ; 20.4878 ; 21.053 ; 21.9038 ; 22.8367 ; 23.0573 ; 23.3623 ; 23.7903 ; 23.946 ; 
24.1718 ; 24.5075 ; 24.9709 ; 25.5086 ] 
  
Bolt 2 - Shear Force (kips): [0.016258 ; 0.058194 ; 0.10836 ; 0.15173 ; 0.20813 ; 0.27841 ; 0.35762 ; 0.49431 ; 1.1148 ; 2.1059 ; 3.1955 ; 3.295 ; 3.4331 ; 3.4392 ; 3.4397 ; 3.4415 ; 3.4639 ; 3.464 ; 3.464 ; 
3.4738 ; 3.5293 ; 3.6109 ; 3.7018 ; 3.7024 ; 3.7029 ; 3.704 ; 3.706 ; 3.7155 ; 3.7768 ; 3.8707 ; 4.0061 ; 4.1793 ; 4.3392 ; 4.5152 ; 4.7497 ; 5.1913 ; 5.2626 ; 5.3108 ; 5.3475 ; 5.4027 ; 5.5235 ; 5.5973 ; 5.7628 ; 
5.9024 ; 5.9267 ; 5.9598 ; 6.0207 ; 6.2646 ; 6.5894 ; 6.9136 ; 6.9981 ; 7.1159 ; 7.2917 ; 7.3157 ; 7.2199 ; 7.1598 ; 7.1298 ; 7.0896 ; 7.0245 ; 6.9943 ; 6.9437 ; 6.8238 ; 6.6462 ; 6.4472 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9876 ; 16.0236 ; 16.1064 ; 16.278 ; 16.6093 ; 17.1782 ; 17.9579 ; 18.6959 ; 19.6682 ; 20.9787 ; 21.0537 ; 21.1553 ; 21.1582 ; 21.1581 ; 21.1758 ; 21.4426 ; 21.4427 ; 
21.4425 ; 21.4554 ; 21.5412 ; 21.6642 ; 21.7912 ; 21.7963 ; 21.8344 ; 21.8906 ; 21.9733 ; 22.0953 ; 22.2798 ; 22.5473 ; 22.9318 ; 23.4499 ; 24.0962 ; 24.8717 ; 25.7884 ; 26.9487 ; 27.1973 ; 27.4364 ; 27.7765 ; 
28.223 ; 28.7743 ; 28.9469 ; 29.1878 ; 29.5199 ; 29.6384 ; 29.8083 ; 30.048 ; 30.371 ; 30.7862 ; 31.2403 ; 31.3536 ; 31.4861 ; 31.5974 ; 31.7004 ; 31.7951 ; 31.8517 ; 31.8194 ; 31.837 ; 31.8533 ; 31.8337 ; 
31.8209 ; 31.8547 ; 31.9134 ; 31.9588 ] 
  
Bolt 3 - Shear Force (kips): [0.0091704 ; 0.0062181 ; 0.019439 ; 0.033331 ; 0.050788 ; 0.07247 ; 0.096737 ; 0.11326 ; 0.13346 ; 0.16514 ; 0.21001 ; 0.21213 ; 0.21487 ; 0.21501 ; 0.21504 ; 0.21547 ; 0.22114 ; 
0.22117 ; 0.22117 ; 0.22141 ; 0.22301 ; 0.22508 ; 0.22706 ; 0.22714 ; 0.22767 ; 0.22843 ; 0.22953 ; 0.23104 ; 0.233 ; 0.23535 ; 0.23754 ; 0.23895 ; 0.23893 ; 0.24012 ; 0.24467 ; 0.2389 ; 0.2369 ; 0.23473 ; 
0.23092 ; 0.22468 ; 0.21692 ; 0.21473 ; 0.212 ; 0.20699 ; 0.20442 ; 0.21836 ; 0.24045 ; 0.25563 ; 0.2627 ; 0.24872 ; 0.23364 ; 0.25089 ; 0.24045 ; 0.23305 ; 0.27056 ; 0.43836 ; 0.54727 ; 0.64132 ; 0.90019 ; 
1.0734 ; 1.267 ; 1.4142 ; 1.5638 ; 1.7859 ] 
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Figure B.39 Connection L6_4_0.5_0.5_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1151e+003 
  
Plastic Stiffness (k/in): 22.9214 
  
Displacement (in): [6.6207e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.014831 ; 0.017303 ; 0.021011 ; 0.026573 ; 0.034916 ; 0.04743 ; 0.066201 ; 0.094358 ; 0.13659 ; 0.19995 ; 
0.20589 ; 0.21479 ; 0.22816 ; 0.2482 ; 0.27827 ; 0.32337 ; 0.34029 ; 0.36566 ; 0.40371 ; 0.46079 ; 0.4822 ; 0.51431 ; 0.52635 ; 0.54441 ; 0.5715 ; 0.61214 ; 0.62738 ; 0.65023 ; 0.68452 ; 0.73595 ; 0.8131 ; 
0.84203 ; 0.85288 ; 0.86915 ; 0.89356 ; 0.93018 ; 0.9851 ; 1.0675 ; 1.0984 ; 1.1447 ; 1.2142 ; 1.3185 ; 1.3576 ; 1.4163 ; 1.5042 ; 1.6362 ; 1.8341 ; 1.8966 ; 1.9904 ; 2.131 ; 2.3419 ; 2.5 ] 
  
Force (kips): [-0.208019 ; 1.03366 ; 1.96993 ; 2.78303 ; 3.85816 ; 5.21921 ; 5.65427 ; 6.23586 ; 6.98356 ; 7.87007 ; 8.736 ; 9.42103 ; 9.98808 ; 10.5753 ; 11.2738 ; 12.0539 ; 12.1078 ; 12.1828 ; 12.2875 ; 
12.4397 ; 12.7843 ; 13.2238 ; 13.3685 ; 13.5605 ; 13.8041 ; 14.0973 ; 14.1983 ; 14.342 ; 14.394 ; 14.47 ; 14.5771 ; 14.724 ; 14.7754 ; 14.8549 ; 14.9675 ; 15.1191 ; 15.3033 ; 15.3613 ; 15.3818 ; 15.4152 ; 
15.4659 ; 15.5396 ; 15.6347 ; 15.7545 ; 15.7992 ; 15.8667 ; 15.968 ; 16.1314 ; 16.1857 ; 16.2633 ; 16.3707 ; 16.5306 ; 16.7317 ; 16.7924 ; 16.8737 ; 16.9877 ; 17.1476 ; 17.2513 ] 
  
Bolt 1 - Tensile Force (kips): [15.0297 ; 14.9998 ; 14.9744 ; 14.9499 ; 14.9138 ; 14.8598 ; 14.8412 ; 14.8152 ; 14.7786 ; 14.7302 ; 14.6729 ; 14.453 ; 14.0656 ; 12.9152 ; 11.3859 ; 9.41595 ; 9.40632 ; 9.40351 ; 
9.40145 ; 9.40105 ; 9.4037 ; 9.41165 ; 9.4154 ; 9.40027 ; 9.19308 ; 9.21407 ; 9.22318 ; 9.23797 ; 9.24353 ; 9.25186 ; 9.2645 ; 9.28297 ; 9.28961 ; 9.26877 ; 9.25397 ; 9.23985 ; 9.10823 ; 9.06271 ; 9.04917 ; 
9.03127 ; 9.00031 ; 8.93405 ; 8.84379 ; 8.76834 ; 8.72856 ; 8.61734 ; 8.45375 ; 8.22912 ; 8.15717 ; 8.00729 ; 7.81891 ; 7.56758 ; 7.29119 ; 7.1734 ; 7.04729 ; 6.886 ; 6.69279 ; 6.59473 ] 
  
Bolt 1 - Shear Force (kips): [0.0150938 ; 0.0397617 ; 0.0760518 ; 0.108335 ; 0.151845 ; 0.207872 ; 0.22634 ; 0.251544 ; 0.284874 ; 0.326413 ; 0.373491 ; 0.535057 ; 0.780439 ; 1.43128 ; 2.21973 ; 3.09976 ; 
3.10384 ; 3.10307 ; 3.10246 ; 3.10234 ; 3.10321 ; 3.10584 ; 3.10707 ; 3.12689 ; 3.28723 ; 3.28726 ; 3.28743 ; 3.28804 ; 3.28842 ; 3.28898 ; 3.28959 ; 3.29035 ; 3.29054 ; 3.42983 ; 3.65234 ; 3.90184 ; 4.46581 ; 
4.63284 ; 4.68096 ; 4.74196 ; 4.86205 ; 5.17352 ; 5.51838 ; 5.90851 ; 6.10616 ; 6.48564 ; 6.98353 ; 7.66514 ; 7.88874 ; 8.25652 ; 8.75845 ; 9.53367 ; 10.3266 ; 10.6032 ; 10.8775 ; 11.263 ; 11.7202 ; 11.9705 ] 
  
Bolt 2 - Tensile Force (kips): [15.0394 ; 15.0054 ; 14.98 ; 14.9616 ; 14.942 ; 14.9334 ; 14.9368 ; 14.947 ; 14.9677 ; 15.0093 ; 15.0903 ; 15.0804 ; 15.0631 ; 14.5312 ; 14.1268 ; 13.9142 ; 13.8418 ; 13.7107 ; 
13.5133 ; 13.2709 ; 13.8847 ; 14.6409 ; 14.8925 ; 15.2183 ; 15.6315 ; 16.1061 ; 16.2779 ; 16.5326 ; 16.6269 ; 16.7666 ; 16.9716 ; 17.2667 ; 17.3714 ; 17.5377 ; 17.7732 ; 18.0952 ; 18.5568 ; 18.7206 ; 18.7798 ; 
18.865 ; 18.9892 ; 19.1736 ; 19.4289 ; 19.7656 ; 19.8838 ; 20.0592 ; 20.2995 ; 20.6328 ; 20.7504 ; 20.9245 ; 21.1794 ; 21.4885 ; 21.9187 ; 22.0813 ; 22.4212 ; 22.9458 ; 23.6414 ; 24.1089 ] 
  
Bolt 2 - Shear Force (kips): [0.015852 ; 0.044946 ; 0.084769 ; 0.12031 ; 0.16802 ; 0.22993 ; 0.25016 ; 0.27749 ; 0.31333 ; 0.3564 ; 0.40266 ; 0.54918 ; 0.76702 ; 1.3648 ; 2.0413 ; 2.7761 ; 2.8605 ; 2.9908 ; 
3.1761 ; 3.4287 ; 3.7792 ; 4.0785 ; 4.1788 ; 4.275 ; 4.3994 ; 4.6723 ; 4.7375 ; 4.82 ; 4.8491 ; 4.891 ; 4.9481 ; 5.0206 ; 5.0466 ; 5.0633 ; 5.0851 ; 5.2243 ; 5.3278 ; 5.3551 ; 5.3663 ; 5.3843 ; 5.4045 ; 5.4076 ; 
5.4242 ; 5.4736 ; 5.5036 ; 5.5455 ; 5.6394 ; 5.8181 ; 5.9043 ; 6.0443 ; 6.189 ; 6.3902 ; 6.6781 ; 6.6916 ; 6.5906 ; 6.3888 ; 6.1387 ; 5.977 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9834 ; 16.0023 ; 16.0568 ; 16.182 ; 16.4268 ; 16.5442 ; 16.7388 ; 17.0337 ; 17.4861 ; 18.1806 ; 19.1315 ; 20.3712 ; 21.8365 ; 23.6682 ; 25.4849 ; 25.6052 ; 25.7744 ; 
26.0118 ; 26.3531 ; 27.0363 ; 27.8978 ; 28.1736 ; 28.5389 ; 28.9834 ; 29.5305 ; 29.7125 ; 29.9654 ; 30.0532 ; 30.1812 ; 30.3615 ; 30.6029 ; 30.684 ; 30.8034 ; 30.9648 ; 31.1587 ; 31.3235 ; 31.3625 ; 31.3756 ; 
31.4025 ; 31.4448 ; 31.4979 ; 31.5567 ; 31.6074 ; 31.6243 ; 31.648 ; 31.6834 ; 31.6885 ; 31.7006 ; 31.7292 ; 31.7739 ; 31.7524 ; 31.8343 ; 31.8652 ; 31.9062 ; 31.9575 ; 31.9569 ; 31.9861 ] 
  
Bolt 3 - Shear Force (kips): [ 0.009845 ; 0.0042411 ; 0.014914 ; 0.026853 ; 0.04315 ; 0.063079 ; 0.069723 ; 0.078525 ; 0.08996 ; 0.1011 ; 0.11033 ; 0.1369 ; 0.18669 ; 0.22632 ; 0.24083 ; 0.24424 ; 0.2444 ; 
0.24426 ; 0.24355 ; 0.24172 ; 0.23443 ; 0.22238 ; 0.21721 ; 0.21043 ; 0.20257 ; 0.19541 ; 0.19181 ; 0.18478 ; 0.19182 ; 0.20483 ; 0.21619 ; 0.22683 ; 0.23142 ; 0.23474 ; 0.23905 ; 0.24479 ; 0.22837 ; 0.21882 ; 
0.21542 ; 0.23201 ; 0.26158 ; 0.29269 ; 0.31982 ; 0.33058 ; 0.33373 ; 0.3387 ; 0.37199 ; 0.55388 ; 0.59884 ; 0.65291 ; 0.72862 ; 1.0701 ; 1.4006 ; 1.4726 ; 1.5699 ; 1.7205 ; 2.0937 ; 2.2749 ] 
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Figure B.40 Connection L6_4_0.5_0.5_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4055e+003 
  
Plastic Stiffness (k/in): 41.7452 
  
Displacement (in): [6.1821e-037 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.079119 ; 0.081759 ; 0.082749 ; 
0.08312 ; 0.083677 ; 0.084512 ; 0.085765 ; 0.087644 ; 0.090463 ; 0.094691 ; 0.096277 ; 0.098655 ; 0.099547 ; 0.10089 ; 0.10289 ; 0.1059 ; 0.11042 ; 0.11719 ; 0.12735 ; 0.14259 ; 0.1483 ; 0.15687 ; 0.16973 ; 
0.18902 ; 0.19625 ; 0.2071 ; 0.22337 ; 0.24778 ; 0.2844 ; 0.33932 ; 0.42171 ; 0.4526 ; 0.49894 ; 0.51632 ; 0.54238 ; 0.58148 ; 0.64013 ; 0.72811 ; 0.86007 ; 1.058 ; 1.308 ; 1.558 ; 1.5619 ; 1.5678 ; 1.5766 ; 
1.5898 ; 1.6095 ; 1.6392 ; 1.6837 ; 1.7504 ; 1.8505 ; 2.0007 ; 2.057 ; 2.1415 ; 2.2682 ; 2.4583 ; 2.5 ] 
  
Force (kips): [-0.205406 ; 5.70428 ; 6.65746 ; 7.46779 ; 8.53327 ; 9.7989 ; 10.5365 ; 11.1416 ; 11.8329 ; 12.0069 ; 12.1618 ; 12.1621 ; 12.1612 ; 12.1594 ; 12.1588 ; 12.1586 ; 12.163 ; 12.189 ; 12.226 ; 12.2762 ; 
12.3545 ; 12.4002 ; 12.3998 ; 12.4635 ; 12.7032 ; 12.7947 ; 12.9386 ; 13.1262 ; 13.351 ; 13.7269 ; 14.2216 ; 14.8225 ; 15.5158 ; 15.7582 ; 16.0878 ; 16.4964 ; 17.014 ; 17.2045 ; 17.4807 ; 17.8595 ; 18.369 ; 
19.0064 ; 19.7608 ; 20.6532 ; 20.9309 ; 21.2822 ; 21.3921 ; 21.5365 ; 21.6954 ; 21.8711 ; 22.0962 ; 22.3915 ; 22.7632 ; 23.1576 ; 23.4781 ; 23.4852 ; 23.4954 ; 23.5094 ; 23.5285 ; 23.5602 ; 23.6032 ; 23.6642 ; 
23.7466 ; 23.8619 ; 24.03 ; 24.0939 ; 24.179 ; 24.293 ; 24.4521 ; 24.4842 ] 
  
Bolt 1 - Tensile Force (kips): [15.0254 ; 14.8208 ; 14.7761 ; 14.7344 ; 14.6759 ; 14.5757 ; 13.9327 ; 12.6233 ; 10.6463 ; 9.95061 ; 9.3906 ; 9.38935 ; 9.38795 ; 9.38662 ; 9.38622 ; 9.38612 ; 9.38212 ; 9.32757 ; 
9.23922 ; 9.12245 ; 9.11197 ; 9.11165 ; 9.11204 ; 9.1055 ; 9.09657 ; 9.08791 ; 9.07866 ; 9.0716 ; 9.06721 ; 8.99558 ; 8.9096 ; 8.82634 ; 8.71595 ; 8.67357 ; 8.62771 ; 8.57969 ; 8.5598 ; 8.52668 ; 8.4549 ; 
8.35574 ; 8.19487 ; 8.01007 ; 7.73937 ; 7.51629 ; 7.37407 ; 7.217 ; 7.17696 ; 7.14276 ; 7.12319 ; 7.09877 ; 7.0921 ; 7.14677 ; 7.22025 ; 7.07589 ; 7.06363 ; 7.05966 ; 7.05314 ; 7.04376 ; 7.03063 ; 7.01415 ; 
6.99559 ; 6.97438 ; 6.94833 ; 6.91474 ; 6.80721 ; 6.77409 ; 6.72057 ; 6.66044 ; 6.61932 ; 6.60898 ] 
  
Bolt 1 - Shear Force (kips): [0.015158 ; 0.235137 ; 0.275778 ; 0.310854 ; 0.35794 ; 0.433554 ; 0.846484 ; 1.57444 ; 2.55568 ; 2.86231 ; 3.09879 ; 3.09846 ; 3.09802 ; 3.09758 ; 3.09745 ; 3.09742 ; 3.10271 ; 
3.14373 ; 3.20737 ; 3.29275 ; 3.30005 ; 3.30002 ; 3.29979 ; 3.36048 ; 3.45708 ; 3.51865 ; 3.58374 ; 3.65871 ; 3.75655 ; 4.05839 ; 4.38561 ; 4.6554 ; 5.04067 ; 5.22825 ; 5.41607 ; 5.60491 ; 5.86073 ; 6.05989 ; 
6.38335 ; 6.79527 ; 7.42591 ; 8.12961 ; 9.12304 ; 10.2067 ; 10.7088 ; 11.413 ; 11.6088 ; 11.8275 ; 12.0731 ; 12.4284 ; 12.891 ; 13.3768 ; 14.0488 ; 15.0782 ; 15.8348 ; 15.8497 ; 15.8722 ; 15.9048 ; 15.9515 ; 
16.0165 ; 16.1047 ; 16.2224 ; 16.3921 ; 16.645 ; 17.0515 ; 17.181 ; 17.3621 ; 17.6068 ; 17.9499 ; 18.0262 ] 
  
Bolt 2 - Tensile Force (kips): [15.0346 ; 14.854 ; 14.8294 ; 14.8121 ; 14.7966 ; 14.768 ; 14.1719 ; 12.9415 ; 11.1427 ; 10.5326 ; 9.75583 ; 9.74627 ; 9.74277 ; 9.7406 ; 9.73995 ; 9.73975 ; 9.74086 ; 9.74696 ; 
9.75364 ; 9.75523 ; 9.61693 ; 9.52205 ; 9.5214 ; 9.53654 ; 9.59623 ; 9.6269 ; 9.66751 ; 9.73138 ; 9.83714 ; 10.0056 ; 10.1869 ; 10.4109 ; 10.7814 ; 10.9727 ; 11.2535 ; 11.6334 ; 12.1553 ; 12.3579 ; 12.664 ; 
13.1019 ; 13.7524 ; 14.6828 ; 15.9707 ; 17.5769 ; 18.1022 ; 18.8215 ; 19.0595 ; 19.3657 ; 19.7451 ; 20.2317 ; 20.8581 ; 21.6251 ; 22.527 ; 23.3847 ; 24.0481 ; 24.0582 ; 24.073 ; 24.095 ; 24.1271 ; 24.1739 ; 
24.241 ; 24.3367 ; 24.4699 ; 24.665 ; 24.9745 ; 25.0819 ; 25.2211 ; 25.3981 ; 25.6095 ; 25.6435 ] 
  
Bolt 2 - Shear Force (kips): [0.013987 ; 0.24967 ; 0.29224 ; 0.32907 ; 0.37769 ; 0.45284 ; 0.85674 ; 1.5755 ; 2.5406 ; 2.8432 ; 3.2094 ; 3.2136 ; 3.2147 ; 3.2144 ; 3.2142 ; 3.2141 ; 3.2145 ; 3.2165 ; 3.2187 ; 
3.2264 ; 3.3529 ; 3.4358 ; 3.4357 ; 3.44 ; 3.5857 ; 3.6161 ; 3.6995 ; 3.8199 ; 3.9626 ; 4.0616 ; 4.2815 ; 4.6698 ; 4.9839 ; 5.0777 ; 5.2729 ; 5.4715 ; 5.6472 ; 5.683 ; 5.7389 ; 5.8198 ; 5.9009 ; 6.1556 ; 6.5933 ; 
7.022 ; 7.1385 ; 7.3046 ; 7.3497 ; 7.4259 ; 7.5075 ; 7.5638 ; 7.6438 ; 7.7809 ; 8.0253 ; 8.2768 ; 8.4942 ; 8.4976 ; 8.5027 ; 8.5103 ; 8.5217 ; 8.5395 ; 8.5669 ; 8.6082 ; 8.6673 ; 8.7438 ; 8.8165 ; 8.84 ; 8.8835 ; 
8.9493 ; 9.0418 ; 9.0627 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.3199 ; 16.4887 ; 16.6916 ; 16.996 ; 17.4293 ; 17.7392 ; 18.0263 ; 18.4178 ; 18.5337 ; 18.6525 ; 18.6527 ; 18.6512 ; 18.6483 ; 18.6472 ; 18.6469 ; 18.6507 ; 18.6699 ; 
18.6963 ; 18.7327 ; 18.7922 ; 18.8287 ; 18.8277 ; 18.8771 ; 19.0747 ; 19.1541 ; 19.2853 ; 19.4667 ; 19.7047 ; 20.1356 ; 20.7805 ; 21.7286 ; 22.9664 ; 23.4018 ; 23.9898 ; 24.7114 ; 25.5829 ; 25.8874 ; 26.3202 ; 
26.9071 ; 27.6677 ; 28.5492 ; 29.4316 ; 30.422 ; 30.7139 ; 31.0612 ; 31.1643 ; 31.2927 ; 31.4191 ; 31.5284 ; 31.6357 ; 31.7495 ; 31.8592 ; 31.9401 ; 31.986 ; 31.9881 ; 31.9896 ; 31.9903 ; 31.9914 ; 31.9839 ; 
31.9717 ; 31.9533 ; 31.9597 ; 31.9845 ; 31.9742 ; 31.9541 ; 31.9582 ; 31.9841 ; 32.0363 ; 32.0476 ] 
  
Bolt 3 - Shear Force (kips): [0.0085535 ; 0.049138 ; 0.059999 ; 0.069837 ; 0.082691 ; 0.095965 ; 0.10104 ; 0.10561 ; 0.11528 ; 0.11848 ; 0.12152 ; 0.12156 ; 0.12157 ; 0.12155 ; 0.12154 ; 0.12154 ; 0.12175 ; 
0.12205 ; 0.12272 ; 0.12364 ; 0.12523 ; 0.12619 ; 0.12621 ; 0.12749 ; 0.1329 ; 0.13515 ; 0.13879 ; 0.14392 ; 0.15086 ; 0.16309 ; 0.17956 ; 0.19502 ; 0.19862 ; 0.19678 ; 0.19214 ; 0.18621 ; 0.18734 ; 0.18849 ; 
0.18757 ; 0.18218 ; 0.17164 ; 0.15486 ; 0.14285 ; 0.13205 ; 0.12036 ; 0.10073 ; 0.097454 ; 0.11406 ; 0.10895 ; 0.08055 ; 0.054614 ; 0.08835 ; 0.14155 ; 0.21257 ; 0.2846 ; 0.29591 ; 0.3106 ; 0.32755 ; 0.3457 ; 
0.38726 ; 0.43303 ; 0.49112 ; 0.57546 ; 0.70648 ; 1.0029 ; 1.1603 ; 1.2845 ; 1.4013 ; 1.537 ; 1.5626 ] 
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Figure B.41 Connection L6_4_0.5_0.5_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1486e+003 
  
Plastic Stiffness (k/in): 39.8799 
  
Displacement (in): [6.0106e-037 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.072601 ; 0.080944 ; 0.084073 ; 0.088765 ; 0.095805 ; 0.098444 ; 0.099434 ; 
0.10092 ; 0.10315 ; 0.10649 ; 0.1115 ; 0.11338 ; 0.11408 ; 0.11514 ; 0.11673 ; 0.1191 ; 0.12267 ; 0.12802 ; 0.13605 ; 0.14809 ; 0.16615 ; 0.19324 ; 0.23388 ; 0.29484 ; 0.3177 ; 0.35198 ; 0.40341 ; 0.48056 ; 
0.50949 ; 0.55289 ; 0.61798 ; 0.71562 ; 0.86208 ; 1.0818 ; 1.3318 ; 1.3943 ; 1.4177 ; 1.4529 ; 1.4661 ; 1.4858 ; 1.5155 ; 1.56 ; 1.6267 ; 1.7268 ; 1.877 ; 1.9333 ; 2.0178 ; 2.1445 ; 2.3346 ; 2.5 ] 
  
Force (kips): [-0.199887 ; 4.58537 ; 5.40859 ; 6.1397 ; 7.07855 ; 8.2674 ; 9.59815 ; 10.5043 ; 11.2046 ; 11.9036 ; 12.0377 ; 12.0619 ; 12.0625 ; 12.0607 ; 12.0598 ; 12.0595 ; 12.0808 ; 12.15 ; 12.1896 ; 12.2894 ; 
12.2894 ; 12.2893 ; 12.3118 ; 12.3916 ; 12.5136 ; 12.6834 ; 12.9248 ; 13.2309 ; 13.6283 ; 14.1539 ; 14.7838 ; 15.5941 ; 16.571 ; 16.8802 ; 17.2757 ; 17.7765 ; 18.3681 ; 18.5401 ; 18.7651 ; 19.051 ; 19.353 ; 
19.6961 ; 20.1025 ; 20.4815 ; 20.567 ; 20.5984 ; 20.6444 ; 20.6614 ; 20.694 ; 20.7395 ; 20.8078 ; 20.8987 ; 21.0216 ; 21.1935 ; 21.2584 ; 21.3481 ; 21.4706 ; 21.6427 ; 21.7812 ] 
  
Bolt 1 - Tensile Force (kips): [15.0251 ; 14.8675 ; 14.8311 ; 14.797 ; 14.7488 ; 14.6816 ; 14.5648 ; 13.8426 ; 12.2171 ; 9.84489 ; 9.39438 ; 9.39286 ; 9.3912 ; 9.38958 ; 9.38909 ; 9.38895 ; 9.35077 ; 9.17264 ; 
9.11807 ; 9.11788 ; 9.11809 ; 9.11818 ; 9.11533 ; 9.10778 ; 9.1038 ; 9.09547 ; 9.08108 ; 9.07465 ; 9.04516 ; 8.95475 ; 8.82892 ; 8.68909 ; 8.56056 ; 8.44527 ; 8.28404 ; 8.10086 ; 7.88794 ; 7.85781 ; 7.83304 ; 
7.77111 ; 7.59539 ; 7.41465 ; 7.30152 ; 7.35998 ; 7.37374 ; 7.35992 ; 7.32547 ; 7.31206 ; 7.28155 ; 7.23672 ; 7.18382 ; 7.14575 ; 7.13085 ; 7.15867 ; 7.15002 ; 7.11362 ; 7.03998 ; 6.9598 ; 6.87532 ] 
  
Bolt 1 - Shear Force (kips): [0.014862 ; 0.190633 ; 0.225963 ; 0.2579 ; 0.299768 ; 0.354343 ; 0.442577 ; 0.900277 ; 1.78892 ; 2.91037 ; 3.09995 ; 3.09958 ; 3.09908 ; 3.09856 ; 3.0984 ; 3.09835 ; 3.13116 ; 
3.25989 ; 3.29871 ; 3.29831 ; 3.29821 ; 3.29816 ; 3.32015 ; 3.39149 ; 3.43218 ; 3.50498 ; 3.61045 ; 3.69715 ; 3.88684 ; 4.24953 ; 4.68471 ; 5.3319 ; 6.2788 ; 6.78078 ; 7.4839 ; 8.25129 ; 9.25536 ; 9.51032 ; 
9.80586 ; 10.2079 ; 10.9795 ; 11.9054 ; 12.9106 ; 13.6366 ; 13.822 ; 13.9146 ; 14.0612 ; 14.115 ; 14.2075 ; 14.3443 ; 14.5233 ; 14.7469 ; 15.0207 ; 15.3594 ; 15.5107 ; 15.7301 ; 16.0449 ; 16.4273 ; 16.7596 ] 
  
Bolt 2 - Tensile Force (kips): [ 15.034 ; 14.8952 ; 14.8775 ; 14.8658 ; 14.8551 ; 14.8592 ; 14.8537 ; 14.2502 ; 12.8418 ; 10.948 ; 10.2692 ; 10.0669 ; 10.0505 ; 10.0455 ; 10.0442 ; 10.0438 ; 10.0528 ; 10.0756 ; 
10.0409 ; 9.88291 ; 9.8823 ; 9.88198 ; 9.89376 ; 9.93179 ; 10.0037 ; 10.1235 ; 10.3075 ; 10.5634 ; 10.93 ; 11.4721 ; 12.1807 ; 13.2077 ; 14.63 ; 15.1267 ; 15.8309 ; 16.7875 ; 17.8998 ; 18.2154 ; 18.6569 ; 
19.2699 ; 20.0814 ; 21.0417 ; 22.0916 ; 23.0233 ; 23.238 ; 23.3176 ; 23.4327 ; 23.4725 ; 23.5317 ; 23.619 ; 23.7444 ; 23.9129 ; 24.1423 ; 24.4478 ; 24.5571 ; 24.7114 ; 24.9328 ; 25.2363 ; 25.5351 ] 
  
Bolt 2 - Shear Force (kips): [0.013624 ; 0.20315 ; 0.24064 ; 0.27422 ; 0.31811 ; 0.37385 ; 0.45932 ; 0.90155 ; 1.7701 ; 2.8585 ; 3.2077 ; 3.3065 ; 3.314 ; 3.3148 ; 3.3145 ; 3.3144 ; 3.3174 ; 3.3249 ; 3.3659 ; 
3.5486 ; 3.549 ; 3.5489 ; 3.5523 ; 3.5714 ; 3.6599 ; 3.7606 ; 3.8948 ; 4.0713 ; 4.2365 ; 4.4235 ; 4.6388 ; 5.0207 ; 5.3549 ; 5.4254 ; 5.4912 ; 5.696 ; 5.9878 ; 6.1152 ; 6.2767 ; 6.4628 ; 6.6273 ; 6.808 ; 7.1105 ; 
7.4893 ; 7.559 ; 7.5775 ; 7.6033 ; 7.6135 ; 7.626 ; 7.643 ; 7.6689 ; 7.7304 ; 7.8197 ; 7.9369 ; 7.9732 ; 8.0217 ; 8.0825 ; 8.1594 ; 8.1368 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.2209 ; 16.3525 ; 16.5041 ; 16.7728 ; 17.1733 ; 17.7574 ; 18.2887 ; 18.8641 ; 19.6559 ; 19.8479 ; 19.8869 ; 19.8883 ; 19.8856 ; 19.8842 ; 19.8838 ; 19.9125 ; 20.0079 ; 
20.065 ; 20.217 ; 20.2169 ; 20.2166 ; 20.2504 ; 20.373 ; 20.5712 ; 20.8599 ; 21.3016 ; 21.9142 ; 22.7513 ; 23.8489 ; 25.0715 ; 26.4766 ; 28.061 ; 28.5049 ; 29.0163 ; 29.6275 ; 30.3826 ; 30.6131 ; 30.9056 ; 
31.2421 ; 31.473 ; 31.6422 ; 31.7784 ; 31.8624 ; 31.8765 ; 31.8811 ; 31.8871 ; 31.8891 ; 31.8949 ; 31.8984 ; 31.8802 ; 31.8777 ; 31.9051 ; 31.91 ; 31.8947 ; 31.9023 ; 31.9338 ; 31.994 ; 32.0032 ] 
  
Bolt 3 - Shear Force (kips): [0.0095032 ; 0.042469 ; 0.05241 ; 0.061601 ; 0.073885 ; 0.089263 ; 0.10104 ; 0.11212 ; 0.12671 ; 0.15063 ; 0.15684 ; 0.15813 ; 0.15823 ; 0.15824 ; 0.15822 ; 0.15821 ; 0.15909 ; 
0.16205 ; 0.16386 ; 0.16866 ; 0.1687 ; 0.16871 ; 0.16973 ; 0.17347 ; 0.17934 ; 0.18729 ; 0.19725 ; 0.20584 ; 0.211 ; 0.20896 ; 0.20483 ; 0.20393 ; 0.18192 ; 0.17267 ; 0.16293 ; 0.1603 ; 0.1449 ; 0.13486 ; 
0.12869 ; 0.15271 ; 0.12134 ; 0.11609 ; 0.17383 ; 0.25329 ; 0.27693 ; 0.28573 ; 0.29881 ; 0.30378 ; 0.34388 ; 0.39111 ; 0.4713 ; 0.5499 ; 0.6402 ; 0.93874 ; 1.0991 ; 1.2368 ; 1.3676 ; 1.5136 ; 1.7148 ] 
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Figure B.42 Connection L6_4_0.5_0.5_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 801.9159 
  
Plastic Stiffness (k/in): 22.3700 
  
Displacement (in): [5.5703e-037 ; 0.0078125 ; 0.015625 ; 0.017578 ; 0.020508 ; 0.024902 ; 0.031494 ; 0.041382 ; 0.056213 ; 0.078461 ; 0.11183 ; 0.12435 ; 0.14312 ; 0.17127 ; 0.18183 ; 0.19767 ; 0.22143 ; 
0.23034 ; 0.2437 ; 0.26375 ; 0.29381 ; 0.33892 ; 0.40657 ; 0.43194 ; 0.46999 ; 0.52707 ; 0.6127 ; 0.74113 ; 0.78929 ; 0.86154 ; 0.9699 ; 1.1325 ; 1.1934 ; 1.2163 ; 1.2248 ; 1.2377 ; 1.257 ; 1.2859 ; 1.3293 ; 
1.3944 ; 1.492 ; 1.6385 ; 1.8582 ; 2.1082 ; 2.3582 ; 2.5 ] 
  
Force (kips): [-0.185218 ; 3.67088 ; 6.07975 ; 6.54313 ; 7.17014 ; 7.96304 ; 8.86055 ; 9.67431 ; 10.3305 ; 10.9654 ; 11.6248 ; 11.8176 ; 12.037 ; 12.364 ; 12.541 ; 12.7822 ; 13.1088 ; 13.2162 ; 13.3934 ; 13.6442 
; 13.9805 ; 14.4323 ; 14.9387 ; 15.0903 ; 15.3005 ; 15.5862 ; 15.9727 ; 16.4167 ; 16.5427 ; 16.7137 ; 16.959 ; 17.2474 ; 17.3501 ; 17.3872 ; 17.4024 ; 17.4273 ; 17.4609 ; 17.5145 ; 17.5887 ; 17.6892 ; 17.8321 ; 
18.0352 ; 18.2961 ; 18.5622 ; 18.7881 ; 18.9081 ] 
  
Bolt 1 - Tensile Force (kips): [ 15.025 ; 14.9043 ; 14.7954 ; 14.7713 ; 14.7362 ; 14.6883 ; 14.6262 ; 14.4209 ; 13.5089 ; 12.0496 ; 10.2711 ; 9.66228 ; 9.39688 ; 9.39899 ; 9.40073 ; 9.40387 ; 9.40819 ; 9.41013 ; 
9.32627 ; 9.16871 ; 9.18513 ; 9.22035 ; 9.28531 ; 9.29579 ; 9.30135 ; 9.32299 ; 9.27476 ; 9.28368 ; 9.29486 ; 9.25678 ; 9.08092 ; 8.85061 ; 8.74935 ; 8.71172 ; 8.69765 ; 8.67611 ; 8.64692 ; 8.60876 ; 8.55904 ; 
8.48644 ; 8.36967 ; 8.09566 ; 7.76534 ; 7.56197 ; 7.44255 ; 7.4234 ] 
  
Bolt 1 - Shear Force (kips): [0.0141425 ; 0.154113 ; 0.260525 ; 0.281971 ; 0.311569 ; 0.350541 ; 0.398468 ; 0.545524 ; 1.09473 ; 1.87787 ; 2.72705 ; 2.98915 ; 3.10077 ; 3.10164 ; 3.10221 ; 3.10276 ; 3.10467 ; 
3.10532 ; 3.16849 ; 3.29201 ; 3.29916 ; 3.30454 ; 3.31531 ; 3.38021 ; 3.65176 ; 4.00248 ; 4.63865 ; 5.5197 ; 5.79886 ; 6.35673 ; 7.25808 ; 8.27302 ; 8.72131 ; 8.88359 ; 8.94337 ; 9.03456 ; 9.15753 ; 9.31966 ; 
9.5402 ; 9.84873 ; 10.3042 ; 11.1769 ; 12.1728 ; 13.0412 ; 13.6079 ; 13.9234 ] 
  
Bolt 2 - Tensile Force (kips): [15.0336 ; 14.9266 ; 14.8971 ; 14.9001 ; 14.9102 ; 14.9328 ; 14.9792 ; 14.9339 ; 14.2778 ; 13.3438 ; 12.5479 ; 12.3318 ; 11.8563 ; 11.4943 ; 11.7648 ; 12.1642 ; 12.6763 ; 12.8392 ; 
13.1332 ; 13.5317 ; 14.0628 ; 14.8469 ; 15.7339 ; 15.9973 ; 16.3533 ; 16.8754 ; 17.6641 ; 18.7505 ; 19.1165 ; 19.6037 ; 20.2437 ; 21.0602 ; 21.3394 ; 21.4422 ; 21.479 ; 21.532 ; 21.6056 ; 21.7099 ; 21.851 ; 
22.0716 ; 22.3935 ; 22.8343 ; 23.4137 ; 23.9823 ; 24.4275 ; 24.6546 ] 
  
Bolt 2 - Shear Force (kips): [0.012836 ; 0.16492 ; 0.27764 ; 0.30011 ; 0.33071 ; 0.36961 ; 0.41566 ; 0.55076 ; 1.0742 ; 1.8124 ; 2.581 ; 2.8174 ; 3.2102 ; 3.7137 ; 3.8406 ; 3.9778 ; 4.1561 ; 4.2191 ; 4.315 ; 
4.4219 ; 4.5578 ; 4.8681 ; 5.0686 ; 5.1026 ; 5.1143 ; 5.1313 ; 5.2501 ; 5.3178 ; 5.3256 ; 5.3182 ; 5.4156 ; 5.6143 ; 5.7074 ; 5.7369 ; 5.7473 ; 5.7612 ; 5.781 ; 5.8132 ; 5.9082 ; 6.0154 ; 6.1531 ; 6.2416 ; 6.3772 ; 
6.5416 ; 6.7069 ; 6.7825 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.1484 ; 16.661 ; 16.8257 ; 17.0715 ; 17.441 ; 18.0189 ; 18.8093 ; 19.651 ; 20.7789 ; 22.3399 ; 22.8399 ; 23.4302 ; 24.2702 ; 24.6641 ; 25.1731 ; 25.8408 ; 26.0552 ; 26.4001 
; 26.8835 ; 27.5273 ; 28.3375 ; 29.1774 ; 29.4355 ; 29.7978 ; 30.2648 ; 30.8142 ; 31.2885 ; 31.3665 ; 31.4491 ; 31.5786 ; 31.6774 ; 31.7038 ; 31.7129 ; 31.7168 ; 31.7202 ; 31.725 ; 31.7139 ; 31.704 ; 31.7263 ; 
31.7569 ; 31.7648 ; 31.8298 ; 31.9011 ; 31.9668 ; 31.9599 ] 
  
Bolt 3 - Shear Force (kips): [0.010171 ; 0.035912 ; 0.068813 ; 0.075349 ; 0.084296 ; 0.093941 ; 0.10116 ; 0.12041 ; 0.14934 ; 0.19125 ; 0.22191 ; 0.22621 ; 0.22895 ; 0.22925 ; 0.22954 ; 0.23181 ; 0.23346 ; 
0.23294 ; 0.23074 ; 0.2259 ; 0.21823 ; 0.20467 ; 0.19198 ; 0.18957 ; 0.18283 ; 0.17192 ; 0.20099 ; 0.2144 ; 0.20125 ; 0.17969 ; 0.24502 ; 0.28748 ; 0.30389 ; 0.31036 ; 0.32173 ; 0.35392 ; 0.38408 ; 0.4535 ; 
0.52619 ; 0.59406 ; 0.68795 ; 1.0442 ; 1.4329 ; 1.767 ; 2.0358 ; 2.2661 ] 
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Figure B.43 Connection L6_4_0.5_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8321e+003 
  
Plastic Stiffness (k/in): 52.0882 
  
Displacement (in): [8.9417e-037 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.066875 ; 0.070003 ; 0.074696 ; 0.081735 ; 0.084375 ; 0.085365 ; 0.086849 ; 
0.089077 ; 0.092418 ; 0.09367 ; 0.09555 ; 0.096254 ; 0.097311 ; 0.098897 ; 0.10128 ; 0.10484 ; 0.10618 ; 0.10819 ; 0.1112 ; 0.11571 ; 0.12249 ; 0.13265 ; 0.14788 ; 0.17074 ; 0.20503 ; 0.25646 ; 0.27575 ; 
0.30468 ; 0.34808 ; 0.41317 ; 0.51081 ; 0.54742 ; 0.60235 ; 0.68473 ; 0.8083 ; 0.99367 ; 1.2437 ; 1.4937 ; 1.5562 ; 1.5796 ; 1.5884 ; 1.6016 ; 1.6214 ; 1.651 ; 1.6955 ; 1.7623 ; 1.8624 ; 2.0125 ; 2.2378 ; 2.4878 ; 
2.5 ] 
  
Force (kips): [-0.242173 ; 1.80693 ; 3.33619 ; 5.19132 ; 7.30113 ; 9.52516 ; 10.7082 ; 11.5317 ; 12.1915 ; 12.1919 ; 12.1919 ; 12.1915 ; 12.1913 ; 12.2348 ; 12.2756 ; 12.3215 ; 12.4014 ; 12.4108 ; 12.4106 ; 
12.4103 ; 12.4648 ; 12.5649 ; 12.7206 ; 12.9559 ; 13.2656 ; 13.3646 ; 13.5429 ; 13.7794 ; 14.1129 ; 14.557 ; 15.0812 ; 15.7538 ; 16.5353 ; 17.4283 ; 18.5222 ; 18.8535 ; 19.2827 ; 19.8407 ; 20.5309 ; 21.308 ; 
21.5233 ; 21.746 ; 21.9792 ; 22.2686 ; 22.6371 ; 23.0434 ; 23.3751 ; 23.4518 ; 23.4798 ; 23.4901 ; 23.507 ; 23.5381 ; 23.5845 ; 23.6487 ; 23.7328 ; 23.8475 ; 24.009 ; 24.2281 ; 24.4374 ; 24.4469 ] 
  
Bolt 1 - Tensile Force (kips): [15.0593 ; 15.0012 ; 14.9489 ; 14.8721 ; 14.7703 ; 14.6419 ; 13.7082 ; 11.7341 ; 9.40907 ; 9.40861 ; 9.40805 ; 9.40749 ; 9.40703 ; 9.30126 ; 9.2001 ; 9.14065 ; 9.14053 ; 9.14037 ; 
9.14044 ; 9.14062 ; 9.13445 ; 9.12752 ; 9.12349 ; 9.1053 ; 9.10011 ; 9.09807 ; 9.06622 ; 9.02258 ; 8.96569 ; 8.90518 ; 8.83924 ; 8.74296 ; 8.66556 ; 8.60417 ; 8.32423 ; 8.23066 ; 8.07427 ; 7.88674 ; 7.72349 ; 
7.42454 ; 7.35045 ; 7.28911 ; 7.2465 ; 7.28702 ; 7.37822 ; 7.20734 ; 7.19121 ; 7.1341 ; 7.1104 ; 7.10189 ; 7.08967 ; 7.07459 ; 7.05902 ; 7.0437 ; 7.02717 ; 6.99603 ; 6.91784 ; 6.81172 ; 6.79322 ; 6.79222 ] 
  
Bolt 1 - Shear Force (kips): [0.0141683 ; 0.0765271 ; 0.140075 ; 0.217275 ; 0.307475 ; 0.407413 ; 0.994081 ; 2.04912 ; 3.10483 ; 3.10478 ; 3.10464 ; 3.10447 ; 3.10432 ; 3.17971 ; 3.25271 ; 3.29552 ; 3.29564 ; 
3.29562 ; 3.29555 ; 3.29542 ; 3.34857 ; 3.42084 ; 3.47281 ; 3.61782 ; 3.72976 ; 3.77683 ; 3.92468 ; 4.11156 ; 4.34382 ; 4.5676 ; 4.76671 ; 5.23027 ; 5.5975 ; 6.19718 ; 7.443 ; 7.81922 ; 8.35804 ; 9.14191 ; 
10.0077 ; 11.4019 ; 11.8034 ; 12.2413 ; 12.7671 ; 13.2991 ; 13.9156 ; 14.9808 ; 15.7873 ; 16.0141 ; 16.0939 ; 16.1224 ; 16.1637 ; 16.2227 ; 16.314 ; 16.4411 ; 16.6261 ; 16.9042 ; 17.2607 ; 17.7247 ; 18.1164 ; 
18.134 ] 
  
Bolt 2 - Tensile Force (kips): [15.0857 ; 15.0257 ; 14.9763 ; 14.9169 ; 14.8661 ; 14.8453 ; 13.9998 ; 12.171 ; 9.7804 ; 9.7729 ; 9.76959 ; 9.76858 ; 9.76859 ; 9.77583 ; 9.78192 ; 9.73282 ; 9.57281 ; 9.55513 ; 
9.55495 ; 9.55474 ; 9.56735 ; 9.58441 ; 9.62294 ; 9.69718 ; 9.80113 ; 9.84297 ; 9.91571 ; 10.0152 ; 10.1378 ; 10.2735 ; 10.454 ; 10.8808 ; 11.5902 ; 12.5426 ; 13.8882 ; 14.3575 ; 15.0247 ; 15.9651 ; 17.1799 ; 
18.6322 ; 19.0808 ; 19.6308 ; 20.2535 ; 21.0527 ; 21.9828 ; 22.8935 ; 23.5755 ; 23.7344 ; 23.7899 ; 23.8103 ; 23.8403 ; 23.8842 ; 23.9403 ; 24.0219 ; 24.1462 ; 24.3475 ; 24.6506 ; 25.025 ; 25.3477 ; 25.3618 ] 
  
Bolt 2 - Shear Force (kips): [ 0.02041 ; 0.074825 ; 0.1403 ; 0.22003 ; 0.31257 ; 0.41219 ; 0.98554 ; 2.0267 ; 3.2184 ; 3.2216 ; 3.2231 ; 3.2235 ; 3.2236 ; 3.226 ; 3.228 ; 3.2708 ; 3.4153 ; 3.4304 ; 3.4304 ; 3.4302 
; 3.4338 ; 3.4681 ; 3.5759 ; 3.6735 ; 3.8915 ; 3.9524 ; 3.9977 ; 4.0667 ; 4.2013 ; 4.4675 ; 4.8311 ; 5.0078 ; 5.4358 ; 5.676 ; 5.8779 ; 5.9843 ; 6.2282 ; 6.5807 ; 6.9686 ; 7.3989 ; 7.5644 ; 7.7174 ; 7.8381 ; 7.9854 ; 
8.2256 ; 8.4956 ; 8.7384 ; 8.7875 ; 8.8056 ; 8.8124 ; 8.8228 ; 8.8387 ; 8.8691 ; 8.9129 ; 8.97 ; 9.0317 ; 9.0945 ; 9.1616 ; 9.202 ; 9.2031 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9953 ; 16.0566 ; 16.2456 ; 16.6439 ; 17.3269 ; 17.8244 ; 18.2479 ; 18.6891 ; 18.6894 ; 18.6889 ; 18.6877 ; 18.6861 ; 18.7178 ; 18.7471 ; 18.7809 ; 18.8435 ; 18.8505 ; 
18.8501 ; 18.8495 ; 18.8934 ; 18.9783 ; 19.1127 ; 19.3292 ; 19.6473 ; 19.7541 ; 19.9536 ; 20.2334 ; 20.6693 ; 21.3288 ; 22.2135 ; 23.4212 ; 24.806 ; 26.2865 ; 27.9514 ; 28.4131 ; 28.9551 ; 29.5896 ; 30.37 ; 
31.1508 ; 31.3331 ; 31.4772 ; 31.5978 ; 31.7146 ; 31.834 ; 31.929 ; 31.9801 ; 31.9904 ; 31.9939 ; 31.9952 ; 31.9982 ; 32.0022 ; 31.9945 ; 31.9698 ; 31.968 ; 31.9895 ; 31.9849 ; 31.9764 ; 32.0397 ; 32.0431 ] 
  
Bolt 3 - Shear Force (kips): [ 0.01481 ; 0.0030079 ; 0.018254 ; 0.039736 ; 0.064416 ; 0.090182 ; 0.098475 ; 0.10667 ; 0.11805 ; 0.11808 ; 0.11813 ; 0.11818 ; 0.11824 ; 0.11887 ; 0.11959 ; 0.12047 ; 0.1221 ; 
0.12231 ; 0.12232 ; 0.12232 ; 0.12339 ; 0.12551 ; 0.12919 ; 0.13511 ; 0.14387 ; 0.14689 ; 0.15238 ; 0.15993 ; 0.17078 ; 0.18377 ; 0.19148 ; 0.18976 ; 0.1787 ; 0.18155 ; 0.16103 ; 0.1517 ; 0.14063 ; 0.1373 ; 
0.12905 ; 0.092613 ; 0.11062 ; 0.090948 ; 0.057971 ; 0.052518 ; 0.10964 ; 0.18663 ; 0.2622 ; 0.28094 ; 0.2881 ; 0.29083 ; 0.30086 ; 0.3414 ; 0.39987 ; 0.47051 ; 0.53808 ; 0.67947 ; 0.96309 ; 1.3425 ; 1.5397 ; 
1.5474 ] 
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Figure B.44 Connection L6_4_0.5_0.5_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4558e+003 
  
Plastic Stiffness (k/in): 35.5020 
  
Displacement (in): [7.5864e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.026367 ; 0.032959 ; 0.042847 ; 0.057678 ; 0.079925 ; 0.082011 ; 0.08514 ; 0.089832 ; 0.096872 ; 
0.099511 ; 0.1005 ; 0.10199 ; 0.10421 ; 0.10505 ; 0.1063 ; 0.10677 ; 0.10748 ; 0.10853 ; 0.11012 ; 0.1125 ; 0.11339 ; 0.11473 ; 0.11523 ; 0.11598 ; 0.11711 ; 0.1188 ; 0.12134 ; 0.12515 ; 0.13087 ; 0.13944 ; 
0.14265 ; 0.14747 ; 0.15471 ; 0.16556 ; 0.18183 ; 0.20624 ; 0.21539 ; 0.22912 ; 0.24972 ; 0.28061 ; 0.32696 ; 0.3733 ; 0.38488 ; 0.40226 ; 0.42833 ; 0.46742 ; 0.52607 ; 0.54807 ; 0.58106 ; 0.63055 ; 0.70477 ; 
0.81612 ; 0.98313 ; 1.2331 ; 1.4831 ; 1.5456 ; 1.6394 ; 1.78 ; 1.8327 ; 1.9118 ; 2.0305 ; 2.2085 ; 2.4585 ; 2.5 ] 
  
Force (kips): [-0.237023 ; 1.37605 ; 2.60637 ; 3.65676 ; 5.00946 ; 6.63807 ; 8.43919 ; 9.6833 ; 10.3817 ; 10.8896 ; 11.4899 ; 12.0328 ; 12.0542 ; 12.0751 ; 12.0755 ; 12.0752 ; 12.0751 ; 12.0752 ; 12.108 ; 
12.1716 ; 12.1738 ; 12.1739 ; 12.1844 ; 12.2043 ; 12.2338 ; 12.2711 ; 12.2821 ; 12.282 ; 12.2817 ; 12.2982 ; 12.3388 ; 12.3938 ; 12.4797 ; 12.6079 ; 12.7917 ; 13.0328 ; 13.3398 ; 13.4528 ; 13.6162 ; 13.8396 ; 
14.1451 ; 14.543 ; 15.0441 ; 15.2293 ; 15.5025 ; 15.8681 ; 16.3482 ; 16.9681 ; 17.4528 ; 17.5618 ; 17.7258 ; 17.9553 ; 18.2582 ; 18.6178 ; 18.7315 ; 18.8886 ; 19.0874 ; 19.3161 ; 19.5877 ; 19.9265 ; 20.3286 ; 
20.6654 ; 20.7606 ; 20.8903 ; 21.0556 ; 21.1184 ; 21.2052 ; 21.3296 ; 21.4968 ; 21.7059 ; 21.7411 ] 
  
Bolt 1 - Tensile Force (kips): [15.0589 ; 15.0138 ; 14.9739 ; 14.9347 ; 14.8768 ; 14.7985 ; 14.6965 ; 14.5637 ; 14.2032 ; 13.1368 ; 11.5129 ; 9.41185 ; 9.41148 ; 9.41114 ; 9.41049 ; 9.40987 ; 9.4097 ; 9.40969 ; 
9.32504 ; 9.15196 ; 9.14545 ; 9.14506 ; 9.14522 ; 9.14535 ; 9.14558 ; 9.14593 ; 9.14623 ; 9.14633 ; 9.14647 ; 9.14398 ; 9.13975 ; 9.13452 ; 9.13149 ; 9.12951 ; 9.11476 ; 9.11014 ; 9.11112 ; 9.09816 ; 9.07181 ; 
9.03868 ; 8.99088 ; 8.92146 ; 8.86127 ; 8.82889 ; 8.7768 ; 8.73623 ; 8.74346 ; 8.56584 ; 8.39559 ; 8.35041 ; 8.27191 ; 8.15892 ; 8.06661 ; 7.98562 ; 7.96793 ; 7.93292 ; 7.85794 ; 7.70575 ; 7.5904 ; 7.51354 ; 
7.57741 ; 7.50419 ; 7.44122 ; 7.40854 ; 7.41348 ; 7.4198 ; 7.41766 ; 7.35619 ; 7.27238 ; 7.19459 ; 7.18119 ] 
  
Bolt 1 - Shear Force (kips): [0.0139958 ; 0.0593103 ; 0.111025 ; 0.155509 ; 0.213195 ; 0.284768 ; 0.367367 ; 0.466274 ; 0.701551 ; 1.31488 ; 2.16056 ; 3.10543 ; 3.10558 ; 3.10561 ; 3.10545 ; 3.10525 ; 3.1052 
; 3.1052 ; 3.16708 ; 3.2932 ; 3.29782 ; 3.29802 ; 3.29809 ; 3.29813 ; 3.29816 ; 3.29817 ; 3.29808 ; 3.29803 ; 3.29793 ; 3.31444 ; 3.35592 ; 3.41208 ; 3.45315 ; 3.48611 ; 3.59972 ; 3.67553 ; 3.75857 ; 3.83212 ; 
3.95565 ; 4.10313 ; 4.3057 ; 4.57949 ; 4.81226 ; 5.01182 ; 5.30571 ; 5.5793 ; 5.93617 ; 6.91654 ; 7.76844 ; 7.94957 ; 8.22985 ; 8.65134 ; 9.18246 ; 9.72191 ; 9.87636 ; 10.1089 ; 10.4618 ; 11.1661 ; 11.9041 ; 
12.724 ; 13.543 ; 14.4159 ; 14.6568 ; 14.9348 ; 15.2802 ; 15.3958 ; 15.5681 ; 15.8515 ; 16.2019 ; 16.6069 ; 16.6812 ] 
  
Bolt 2 - Tensile Force (kips): [15.0848 ; 15.0384 ; 15.001 ; 14.9705 ; 14.9356 ; 14.9104 ; 14.9161 ; 14.8976 ; 14.6374 ; 13.6849 ; 12.3346 ; 10.4384 ; 10.2547 ; 10.0661 ; 10.0541 ; 10.0521 ; 10.052 ; 10.0521 ; 
10.0616 ; 10.0801 ; 10.0808 ; 10.081 ; 10.0567 ; 10.0227 ; 9.97491 ; 9.90447 ; 9.88073 ; 9.88039 ; 9.87992 ; 9.88752 ; 9.90474 ; 9.92841 ; 9.96232 ; 10.0337 ; 10.1623 ; 10.341 ; 10.5898 ; 10.6903 ; 10.8421 ; 
11.0609 ; 11.3868 ; 11.8489 ; 12.4458 ; 12.684 ; 13.0601 ; 13.573 ; 14.2432 ; 15.1851 ; 16.0464 ; 16.249 ; 16.5581 ; 16.9943 ; 17.5573 ; 18.2135 ; 18.4289 ; 18.7275 ; 19.1569 ; 19.7727 ; 20.5472 ; 21.4136 ; 
22.4175 ; 23.2086 ; 23.3899 ; 23.6403 ; 23.9855 ; 24.113 ; 24.3032 ; 24.6204 ; 25.0496 ; 25.6157 ; 25.7162 ] 
  
Bolt 2 - Shear Force (kips): [ 0.02013 ; 0.056919 ; 0.10983 ; 0.1556 ; 0.21488 ; 0.28798 ; 0.3701 ; 0.46256 ; 0.68566 ; 1.2856 ; 2.1091 ; 3.1336 ; 3.2215 ; 3.3107 ; 3.3159 ; 3.317 ; 3.3171 ; 3.3171 ; 3.3203 ; 
3.3264 ; 3.3266 ; 3.3267 ; 3.3477 ; 3.3842 ; 3.4384 ; 3.5119 ; 3.535 ; 3.5351 ; 3.535 ; 3.5372 ; 3.542 ; 3.5486 ; 3.6034 ; 3.7034 ; 3.7774 ; 3.9291 ; 4.1214 ; 4.1586 ; 4.2074 ; 4.2704 ; 4.3823 ; 4.5149 ; 4.7106 ; 
4.7453 ; 4.8852 ; 5.0799 ; 5.2541 ; 5.4194 ; 5.5263 ; 5.5517 ; 5.6814 ; 5.8172 ; 6.0049 ; 6.3225 ; 6.4214 ; 6.5496 ; 6.6812 ; 6.8384 ; 7.0316 ; 7.3039 ; 7.7198 ; 8.0088 ; 8.0441 ; 8.0968 ; 8.1564 ; 8.1678 ; 8.1694 ; 
8.0999 ; 8.0088 ; 7.855 ; 7.8166 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9876 ; 16.0232 ; 16.1078 ; 16.2866 ; 16.6358 ; 17.241 ; 17.8152 ; 18.2359 ; 18.6151 ; 19.2099 ; 19.8983 ; 19.9325 ; 19.9666 ; 19.9675 ; 19.9665 ; 19.966 ; 19.966 ; 20.0114 
; 20.1004 ; 20.1035 ; 20.1036 ; 20.1192 ; 20.1485 ; 20.1922 ; 20.2491 ; 20.266 ; 20.2658 ; 20.2653 ; 20.2897 ; 20.3501 ; 20.4334 ; 20.5685 ; 20.7799 ; 21.0979 ; 21.5543 ; 22.1758 ; 22.4062 ; 22.7408 ; 23.2096 ; 
23.8468 ; 24.6435 ; 25.5773 ; 25.9006 ; 26.3617 ; 26.9804 ; 27.7755 ; 28.6841 ; 29.2986 ; 29.4339 ; 29.631 ; 29.9069 ; 30.2772 ; 30.7389 ; 30.8872 ; 31.0841 ; 31.3043 ; 31.4678 ; 31.5991 ; 31.7322 ; 31.8394 ; 
31.8957 ; 31.8988 ; 31.8749 ; 31.9148 ; 31.8946 ; 31.8914 ; 31.8969 ; 31.9471 ; 32.0092 ; 31.9935 ] 
  
Bolt 3 - Shear Force (kips): [ 0.015855 ; 0.0013077 ; 0.013315 ; 0.026939 ; 0.043915 ; 0.064883 ; 0.088182 ; 0.098483 ; 0.10672 ; 0.11615 ; 0.13143 ; 0.15274 ; 0.15385 ; 0.15499 ; 0.15509 ; 0.15522 ; 0.15527 ; 
0.15529 ; 0.15656 ; 0.1593 ; 0.1594 ; 0.15943 ; 0.15991 ; 0.16082 ; 0.16217 ; 0.16394 ; 0.16449 ; 0.1645 ; 0.16451 ; 0.16523 ; 0.16704 ; 0.1695 ; 0.1734 ; 0.1793 ; 0.18705 ; 0.19559 ; 0.20198 ; 0.20336 ; 0.20458 
; 0.20475 ; 0.20241 ; 0.1982 ; 0.20033 ; 0.20109 ; 0.1991 ; 0.19265 ; 0.18146 ; 0.16376 ; 0.1561 ; 0.15596 ; 0.15556 ; 0.15316 ; 0.14525 ; 0.1251 ; 0.12674 ; 0.14136 ; 0.14918 ; 0.11837 ; 0.081645 ; 0.13339 ; 
0.21322 ; 0.29884 ; 0.40738 ; 0.53676 ; 0.68629 ; 0.86374 ; 1.0304 ; 1.2453 ; 1.4235 ; 1.632 ; 1.7259 ] 
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Figure B.45 Connection L6_4_0.5_0.5_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.5_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1592e+003 
  
Plastic Stiffness (k/in): 24.2813 
  
Displacement (in): [9.6422e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.014831 ; 0.017303 ; 0.021011 ; 0.026573 ; 0.034916 ; 0.04743 ; 0.066201 ; 0.094358 ; 0.13659 ; 0.14055 ; 
0.14649 ; 0.1554 ; 0.16876 ; 0.17378 ; 0.18129 ; 0.19257 ; 0.20948 ; 0.23485 ; 0.27291 ; 0.32999 ; 0.35139 ; 0.3835 ; 0.39554 ; 0.4136 ; 0.4407 ; 0.48133 ; 0.54229 ; 0.63372 ; 0.66801 ; 0.71944 ; 0.73873 ; 
0.76766 ; 0.81105 ; 0.87615 ; 0.97379 ; 1.1203 ; 1.1752 ; 1.2575 ; 1.3811 ; 1.5665 ; 1.629 ; 1.7227 ; 1.8634 ; 2.0743 ; 2.3243 ; 2.5 ] 
  
Force (kips): [-0.226808 ; 1.05107 ; 2.03724 ; 2.89505 ; 4.02098 ; 5.43273 ; 5.87834 ; 6.47592 ; 7.2562 ; 8.19125 ; 9.14863 ; 9.98281 ; 10.6248 ; 11.3083 ; 11.9646 ; 12.0044 ; 12.0601 ; 12.1329 ; 12.3041 ; 
12.3821 ; 12.4977 ; 12.6713 ; 12.888 ; 13.236 ; 13.698 ; 14.2962 ; 14.4895 ; 14.7396 ; 14.8304 ; 14.9584 ; 15.1263 ; 15.3452 ; 15.6454 ; 16.0363 ; 16.168 ; 16.3367 ; 16.3932 ; 16.4728 ; 16.5852 ; 16.7432 ; 
16.9652 ; 17.2372 ; 17.3302 ; 17.4639 ; 17.6701 ; 17.9377 ; 18.0211 ; 18.138 ; 18.3014 ; 18.5251 ; 18.7547 ; 18.902 ] 
  
Bolt 1 - Tensile Force (kips): [15.0587 ; 15.0234 ; 14.9926 ; 14.9627 ; 14.9176 ; 14.8533 ; 14.8315 ; 14.8 ; 14.7555 ; 14.6971 ; 14.6059 ; 14.2606 ; 12.8937 ; 11.2294 ; 9.42129 ; 9.42176 ; 9.42306 ; 9.42556 ; 
9.42983 ; 9.43096 ; 9.43322 ; 9.43717 ; 9.43875 ; 9.2323 ; 9.23141 ; 9.28658 ; 9.31029 ; 9.34958 ; 9.33709 ; 9.33689 ; 9.36724 ; 9.37457 ; 9.343 ; 9.3528 ; 9.34793 ; 9.37386 ; 9.3791 ; 9.39934 ; 9.39635 ; 
9.29679 ; 9.1647 ; 8.99 ; 8.93067 ; 8.87432 ; 8.73484 ; 8.44448 ; 8.35249 ; 8.25067 ; 8.12718 ; 8.04949 ; 8.02094 ; 7.96052 ] 
  
Bolt 1 - Shear Force (kips): [0.0135701 ; 0.0464597 ; 0.0882618 ; 0.125154 ; 0.173915 ; 0.23659 ; 0.257002 ; 0.284746 ; 0.321966 ; 0.368803 ; 0.438243 ; 0.669015 ; 1.44998 ; 2.30376 ; 3.10839 ; 3.10891 ; 
3.10952 ; 3.11041 ; 3.11183 ; 3.1122 ; 3.11265 ; 3.11326 ; 3.11656 ; 3.27573 ; 3.30356 ; 3.31342 ; 3.31781 ; 3.32533 ; 3.45615 ; 3.6399 ; 3.81108 ; 4.07452 ; 4.55548 ; 5.18149 ; 5.4911 ; 5.78543 ; 5.91233 ; 
6.12096 ; 6.45893 ; 7.07472 ; 7.82553 ; 8.83519 ; 9.18042 ; 9.55602 ; 10.1924 ; 11.3333 ; 11.6609 ; 12.0699 ; 12.6524 ; 13.2563 ; 13.7668 ; 14.1628 ] 
  
Bolt 2 - Tensile Force (kips): [15.0843 ; 15.0481 ; 15.019 ; 14.9953 ; 14.9695 ; 14.9519 ; 14.9492 ; 14.9529 ; 14.9674 ; 14.9992 ; 15.0478 ; 14.9243 ; 13.91 ; 12.9587 ; 11.9464 ; 11.8163 ; 11.6188 ; 11.3035 ; 
11.2706 ; 11.3946 ; 11.5859 ; 11.8829 ; 12.2293 ; 12.7563 ; 13.4643 ; 14.4638 ; 14.8003 ; 15.2322 ; 15.4108 ; 15.6585 ; 15.9586 ; 16.331 ; 16.893 ; 17.7132 ; 18.0167 ; 18.4396 ; 18.5916 ; 18.8086 ; 19.1137 ; 
19.5549 ; 20.1545 ; 20.9451 ; 21.1938 ; 21.5106 ; 21.9557 ; 22.5512 ; 22.7254 ; 22.9862 ; 23.3411 ; 23.798 ; 24.2909 ; 24.7183 ] 
  
Bolt 2 - Shear Force (kips): [0.019573 ; 0.04379 ; 0.086114 ; 0.12388 ; 0.17386 ; 0.23794 ; 0.25867 ; 0.28671 ; 0.3236 ; 0.36815 ; 0.43041 ; 0.63895 ; 1.3855 ; 2.1779 ; 3.076 ; 3.166 ; 3.2969 ; 3.4866 ; 3.6945 ; 
3.7423 ; 3.8104 ; 3.9092 ; 4.0309 ; 4.1985 ; 4.4365 ; 4.7653 ; 4.8759 ; 4.9931 ; 5.0049 ; 5.0204 ; 5.0486 ; 5.0711 ; 5.0797 ; 5.1955 ; 5.2361 ; 5.2841 ; 5.2937 ; 5.3017 ; 5.3531 ; 5.4222 ; 5.6015 ; 5.7845 ; 5.888 ; 
6.0454 ; 6.2091 ; 6.34 ; 6.4224 ; 6.5149 ; 6.6423 ; 6.8211 ; 6.9219 ; 6.8068 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.983 ; 16.0022 ; 16.0597 ; 16.1962 ; 16.4645 ; 16.5931 ; 16.8032 ; 17.1134 ; 17.5911 ; 18.3098 ; 19.2681 ; 20.1996 ; 21.6038 ; 23.266 ; 23.3762 ; 23.5314 ; 23.7374 ; 
24.1693 ; 24.3512 ; 24.6123 ; 24.9884 ; 25.4406 ; 26.1466 ; 27.0645 ; 28.1755 ; 28.5084 ; 28.9142 ; 29.0481 ; 29.2391 ; 29.5096 ; 29.8859 ; 30.3704 ; 30.9171 ; 31.0712 ; 31.2417 ; 31.2859 ; 31.3373 ; 31.3965 ; 
31.4658 ; 31.5794 ; 31.6745 ; 31.6992 ; 31.7338 ; 31.7247 ; 31.7717 ; 31.7777 ; 31.7759 ; 31.833 ; 31.9045 ; 31.9558 ; 31.9646 ] 
  
Bolt 3 - Shear Force (kips): [ 0.016479 ; 0.0022527 ; 0.0091879 ; 0.020898 ; 0.03685 ; 0.056036 ; 0.062462 ; 0.070903 ; 0.082266 ; 0.092329 ; 0.1035 ; 0.13048 ; 0.16479 ; 0.20607 ; 0.22227 ; 0.22263 ; 0.22298 
; 0.22318 ; 0.2232 ; 0.22318 ; 0.2234 ; 0.22494 ; 0.22731 ; 0.22705 ; 0.21873 ; 0.20301 ; 0.19706 ; 0.19052 ; 0.18899 ; 0.18753 ; 0.185 ; 0.17726 ; 0.17598 ; 0.20344 ; 0.21052 ; 0.2174 ; 0.21411 ; 0.20642 ; 
0.1923 ; 0.17254 ; 0.22773 ; 0.27204 ; 0.28846 ; 0.34857 ; 0.55209 ; 0.79099 ; 0.96772 ; 1.2426 ; 1.4322 ; 1.6892 ; 2.0006 ; 2.25 ] 
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Figure B.46 Connection L6_4_0.5_0.75_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 2.7642e+003 
  
Plastic Stiffness (k/in): 12.7152 
  
Displacement (in): [2.7438e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.29302 ; 0.32866 ; 
0.38211 ; 0.40216 ; 0.43222 ; 0.4435 ; 0.46041 ; 0.48578 ; 0.52384 ; 0.58092 ; 0.66654 ; 0.79498 ; 0.84314 ; 0.91538 ; 1.0237 ; 1.0508 ; 1.0779 ; 1.1186 ; 1.1795 ; 1.1948 ; 1.21 ; 1.2329 ; 1.2672 ; 1.3186 ; 1.3379 
; 1.3668 ; 1.4102 ; 1.4753 ; 1.5729 ; 1.7194 ; 1.9391 ; 2.1891 ; 2.4391 ; 2.5 ] 
  
Force (kips): [-0.866549 ; 2.32723 ; 4.53224 ; 7.22639 ; 10.4362 ; 11.412 ; 12.6702 ; 14.1061 ; 15.538 ; 16.8249 ; 17.9458 ; 18.9892 ; 20.0414 ; 21.2087 ; 22.6039 ; 24.2058 ; 24.7405 ; 25.4729 ; 25.7354 ; 26.141 
; 26.2873 ; 26.4955 ; 26.7978 ; 27.2029 ; 27.7873 ; 28.5689 ; 29.5571 ; 29.8805 ; 30.3398 ; 31.0302 ; 31.1843 ; 31.3409 ; 31.6031 ; 31.9555 ; 32.0514 ; 32.1466 ; 32.2837 ; 32.4874 ; 32.7623 ; 32.8595 ; 33.0008 ; 
33.2063 ; 33.476 ; 33.8226 ; 34.2795 ; 34.8505 ; 35.3545 ; 35.7574 ; 35.843 ] 
  
Bolt 1 - Tensile Force (kips): [34.7705 ; 34.6818 ; 34.6134 ; 34.5212 ; 34.4025 ; 34.3641 ; 34.3125 ; 34.2506 ; 34.1839 ; 34.1124 ; 34.0302 ; 33.9194 ; 33.4372 ; 32.2464 ; 30.6982 ; 28.8236 ; 28.1552 ; 27.1832 ; 
26.8161 ; 26.2676 ; 26.0722 ; 25.7982 ; 25.4745 ; 25.4707 ; 25.4687 ; 25.4703 ; 25.4778 ; 25.4814 ; 25.3428 ; 25.3532 ; 25.3571 ; 25.3614 ; 25.3673 ; 25.3767 ; 25.3498 ; 25.3113 ; 25.2465 ; 25.0917 ; 24.905 ; 
24.8485 ; 24.7728 ; 24.6205 ; 24.4665 ; 24.3 ; 24.1421 ; 23.9463 ; 23.7243 ; 23.4762 ; 23.4045 ] 
  
Bolt 1 - Shear Force (kips): [0.0542952 ; 0.129289 ; 0.243882 ; 0.389486 ; 0.570888 ; 0.627785 ; 0.702604 ; 0.791284 ; 0.885761 ; 0.986638 ; 1.10108 ; 1.25082 ; 1.83658 ; 3.03765 ; 4.42977 ; 5.95991 ; 
6.47578 ; 7.20665 ; 7.47333 ; 7.86061 ; 7.99584 ; 8.18303 ; 8.4024 ; 8.40364 ; 8.40413 ; 8.40502 ; 8.40761 ; 8.40882 ; 8.59309 ; 8.58946 ; 8.5872 ; 8.58472 ; 8.58046 ; 8.57419 ; 8.7036 ; 8.88497 ; 9.13525 ; 
9.62322 ; 10.1591 ; 10.3291 ; 10.6042 ; 11.0815 ; 11.5289 ; 11.9897 ; 12.491 ; 13.141 ; 13.7602 ; 14.3149 ; 14.4584 ] 
  
Bolt 2 - Tensile Force (kips): [34.7796 ; 34.6633 ; 34.5747 ; 34.4729 ; 34.3799 ; 34.3587 ; 34.3384 ; 34.3269 ; 34.3422 ; 34.3913 ; 34.4592 ; 34.609 ; 34.6437 ; 34.4183 ; 34.18 ; 33.8981 ; 33.8433 ; 33.7808 ; 
33.7604 ; 33.7263 ; 33.7142 ; 33.7013 ; 33.6732 ; 33.5966 ; 33.4974 ; 33.4884 ; 33.6547 ; 33.7268 ; 33.914 ; 34.3164 ; 34.4182 ; 34.5209 ; 34.4955 ; 34.7579 ; 34.8905 ; 35.0191 ; 35.2136 ; 35.4981 ; 35.9063 ; 
36.0542 ; 36.2749 ; 36.6758 ; 37.3842 ; 38.4211 ; 39.8653 ; 41.8346 ; 43.7277 ; 45.3283 ; 45.6844 ] 
  
Bolt 2 - Shear Force (kips): [0.0561001 ; 0.165754 ; 0.308922 ; 0.491945 ; 0.720242 ; 0.792383 ; 0.887603 ; 1.00323 ; 1.13317 ; 1.28254 ; 1.46358 ; 1.69012 ; 2.31148 ; 3.46068 ; 4.72133 ; 5.90835 ; 6.26357 ; 
6.7527 ; 6.92986 ; 7.19056 ; 7.2867 ; 7.42863 ; 7.64447 ; 8.00028 ; 8.50494 ; 9.12416 ; 9.87251 ; 10.1222 ; 10.4307 ; 10.7956 ; 10.878 ; 10.9573 ; 11.3063 ; 11.6062 ; 11.639 ; 11.6722 ; 11.7226 ; 11.7904 ; 
11.8857 ; 11.9196 ; 11.9713 ; 11.9819 ; 11.9004 ; 11.7963 ; 11.6756 ; 11.3823 ; 11.0562 ; 10.7635 ; 10.6819 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9446 ; 35.978 ; 36.1538 ; 36.4533 ; 36.5803 ; 36.7797 ; 37.108 ; 37.6609 ; 38.3058 ; 38.979 ; 39.7719 ; 40.8659 ; 42.3347 ; 44.5037 ; 47.4714 ; 48.4779 ; 49.8704 ; 50.3582 
; 51.0206 ; 51.2523 ; 51.5793 ; 52.0462 ; 52.6985 ; 53.8107 ; 55.244 ; 57.0443 ; 57.6569 ; 58.5146 ; 59.8623 ; 60.1344 ; 60.4584 ; 61.1424 ; 62.1563 ; 62.4294 ; 62.6495 ; 62.947 ; 63.4106 ; 64.0733 ; 64.3071 ; 
64.6331 ; 65.0601 ; 65.6014 ; 66.2335 ; 67.0359 ; 68.0923 ; 68.9708 ; 69.5935 ; 69.7047 ] 
  
Bolt 3 - Shear Force (kips): [0.026876 ; 0.037003 ; 0.089896 ; 0.17406 ; 0.28177 ; 0.32032 ; 0.37622 ; 0.45389 ; 0.55875 ; 0.68781 ; 0.85276 ; 1.0434 ; 1.2465 ; 1.4939 ; 1.7552 ; 2.029 ; 2.1262 ; 2.262 ; 2.3081 ; 
2.3878 ; 2.4185 ; 2.4534 ; 2.5111 ; 2.587 ; 2.7557 ; 3.8977 ; 5.1146 ; 5.5604 ; 5.9528 ; 6.3046 ; 6.414 ; 6.4371 ; 6.3484 ; 6.4919 ; 6.5016 ; 6.5384 ; 6.5446 ; 6.6012 ; 6.4751 ; 6.4305 ; 6.3959 ; 6.4297 ; 6.5995 ; 
6.7958 ; 7.1173 ; 7.4776 ; 7.8073 ; 8.1879 ; 8.2713 ] 
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Figure B.47 Connection L6_4_0.5_0.75_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1067e+003 
  
Plastic Stiffness (k/in): 11.0839 
  
Displacement (in): [2.5485e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.46527 ; 0.47418 ; 
0.48755 ; 0.50759 ; 0.53766 ; 0.58276 ; 0.62786 ; 0.67296 ; 0.68988 ; 0.71525 ; 0.7533 ; 0.81038 ; 0.89601 ; 1.0244 ; 1.0726 ; 1.1448 ; 1.199 ; 1.2803 ; 1.3108 ; 1.3565 ; 1.4251 ; 1.4936 ; 1.5622 ; 1.6651 ; 1.7037 
; 1.7615 ; 1.8483 ; 1.9785 ; 2.1738 ; 2.2363 ; 2.33 ; 2.4707 ; 2.5 ] 
  
Force (kips): [-0.849849 ; 1.58997 ; 3.26485 ; 5.36302 ; 7.97501 ; 10.8768 ; 13.2292 ; 14.7349 ; 15.8815 ; 16.9478 ; 18.0145 ; 19.2129 ; 20.6646 ; 21.1327 ; 21.77 ; 21.9937 ; 22.0791 ; 22.2189 ; 22.4062 ; 
22.6826 ; 23.0784 ; 23.4511 ; 23.8052 ; 23.9377 ; 24.1226 ; 24.3845 ; 24.7561 ; 25.2718 ; 25.9805 ; 26.2474 ; 26.6199 ; 26.8848 ; 27.2402 ; 27.3784 ; 27.5681 ; 27.8417 ; 28.098 ; 28.3342 ; 28.6559 ; 28.7655 ; 
28.9257 ; 29.1453 ; 29.4327 ; 29.8071 ; 29.9164 ; 30.0713 ; 30.2923 ; 30.3386 ] 
  
Bolt 1 - Tensile Force (kips): [34.7699 ; 34.7036 ; 34.6539 ; 34.5852 ; 34.4924 ; 34.3797 ; 34.2756 ; 34.1916 ; 34.0991 ; 33.978 ; 33.8623 ; 33.1523 ; 31.8921 ; 31.4607 ; 30.8433 ; 30.6142 ; 30.526 ; 30.3816 ; 
30.1838 ; 29.8915 ; 29.453 ; 29.0241 ; 28.6005 ; 28.4367 ; 28.2029 ; 27.8638 ; 27.3749 ; 26.6633 ; 25.6839 ; 25.5676 ; 25.5684 ; 25.5704 ; 25.5757 ; 25.5779 ; 25.5829 ; 25.5927 ; 25.6028 ; 25.6128 ; 25.628 ; 
25.6335 ; 25.6017 ; 25.597 ; 25.622 ; 25.6652 ; 25.6796 ; 25.7017 ; 25.736 ; 25.7436 ] 
  
Bolt 1 - Shear Force (kips): [0.053131 ; 0.093688 ; 0.17936 ; 0.29179 ; 0.43852 ; 0.61066 ; 0.76499 ; 0.89081 ; 1.0292 ; 1.1999 ; 1.3562 ; 2.1798 ; 3.4102 ; 3.8066 ; 4.3548 ; 4.5529 ; 4.6284 ; 4.7511 ; 4.9182 ; 
5.1619 ; 5.5198 ; 5.8638 ; 6.1979 ; 6.3256 ; 6.507 ; 6.768 ; 7.1395 ; 7.6627 ; 8.3507 ; 8.4344 ; 8.4365 ; 8.4377 ; 8.4398 ; 8.4406 ; 8.4422 ; 8.4455 ; 8.4488 ; 8.4521 ; 8.4572 ; 8.459 ; 8.5202 ; 8.5451 ; 8.5363 ; 
8.521 ; 8.516 ; 8.5088 ; 8.4983 ; 8.4963 ] 
  
Bolt 2 - Tensile Force (kips): [34.7774 ; 34.6898 ; 34.623 ; 34.5448 ; 34.47 ; 34.4275 ; 34.4699 ; 34.6019 ; 34.805 ; 35.2184 ; 35.888 ; 36.1755 ; 36.2402 ; 36.2363 ; 36.2649 ; 36.3089 ; 36.3238 ; 36.3389 ; 
36.3813 ; 36.4506 ; 36.5533 ; 36.6674 ; 36.8016 ; 36.8495 ; 36.9284 ; 37.0526 ; 37.2483 ; 37.5759 ; 38.0522 ; 38.0664 ; 38.0026 ; 37.9582 ; 37.9469 ; 37.9233 ; 37.9994 ; 38.3123 ; 38.6442 ; 38.9374 ; 39.3763 ; 
39.5254 ; 39.8624 ; 40.2913 ; 40.8185 ; 41.6865 ; 42.0188 ; 42.5988 ; 43.504 ; 43.6907 ] 
  
Bolt 2 - Shear Force (kips): [0.0545681 ; 0.121778 ; 0.230779 ; 0.373568 ; 0.56063 ; 0.781488 ; 0.992717 ; 1.18996 ; 1.41801 ; 1.67582 ; 1.90031 ; 2.68458 ; 3.79655 ; 4.14384 ; 4.58101 ; 4.71687 ; 4.76872 ; 
4.8537 ; 4.96509 ; 5.12491 ; 5.35664 ; 5.57261 ; 5.77457 ; 5.85093 ; 5.95647 ; 6.10587 ; 6.31471 ; 6.59787 ; 7.01726 ; 7.29962 ; 7.77485 ; 8.11468 ; 8.56372 ; 8.74147 ; 8.93087 ; 9.07513 ; 9.1905 ; 9.31701 ; 
9.49026 ; 9.55858 ; 9.58759 ; 9.66363 ; 9.8229 ; 9.96387 ; 10.0058 ; 10.0552 ; 10.0466 ; 10.061 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9358 ; 35.9353 ; 36.0291 ; 36.2603 ; 36.6308 ; 37.2285 ; 37.9623 ; 38.5605 ; 39.4192 ; 40.896 ; 43.1658 ; 46.0213 ; 46.9477 ; 48.2537 ; 48.7148 ; 48.88 ; 49.0999 ; 49.4224 
; 49.8618 ; 50.4545 ; 51.0348 ; 51.6502 ; 51.8992 ; 52.232 ; 52.6802 ; 53.3109 ; 54.219 ; 55.6076 ; 56.2744 ; 57.2944 ; 58.07 ; 59.0049 ; 59.4321 ; 59.9531 ; 60.522 ; 61.0186 ; 61.4712 ; 62.1839 ; 62.4179 ; 
62.7445 ; 63.1715 ; 63.7572 ; 64.551 ; 64.7714 ; 65.0514 ; 65.5476 ; 65.6598 ] 
  
Bolt 3 - Shear Force (kips): [0.030602 ; 0.026145 ; 0.066923 ; 0.13405 ; 0.22823 ; 0.34964 ; 0.49291 ; 0.64763 ; 0.83393 ; 1.0118 ; 1.1652 ; 1.3069 ; 1.5682 ; 1.6613 ; 1.7926 ; 1.8391 ; 1.8599 ; 1.9067 ; 1.9608 ; 
2.0473 ; 2.1753 ; 2.3477 ; 2.6546 ; 2.988 ; 3.3211 ; 3.6075 ; 4.0149 ; 4.7023 ; 5.2151 ; 5.0145 ; 4.9058 ; 4.7735 ; 4.8233 ; 4.8044 ; 4.9377 ; 5.2357 ; 5.5404 ; 5.7497 ; 6.2314 ; 6.3628 ; 6.5404 ; 6.8073 ; 7.1767 ; 
7.8903 ; 8.1296 ; 8.3954 ; 8.7621 ; 8.8379 ] 
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Figure B.48 Connection L6_4_0.5_0.75_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.6458e+003 
  
Plastic Stiffness (k/in): 7.7730 
  
Displacement (in): [3.1631e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.73254 ; 0.75259 ; 0.78265 ; 0.81272 ; 0.84279 ; 0.88789 ; 0.95554 ; 1.057 ; 1.0951 ; 1.1522 ; 1.2378 ; 1.2699 ; 1.318 ; 1.3903 ; 1.4987 ; 1.6612 ; 1.905 ; 2.155 ; 2.2175 ; 2.3113 ; 2.4519 ; 2.5 ] 
  
Force (kips): [-0.83877 ; 1.09188 ; 2.37576 ; 4.01161 ; 6.10684 ; 8.61454 ; 10.8963 ; 12.3693 ; 13.3763 ; 14.2734 ; 15.0334 ; 15.9967 ; 17.2349 ; 17.6327 ; 18.1617 ; 18.8639 ; 19.785 ; 20.1054 ; 20.2304 ; 
20.4123 ; 20.5796 ; 20.743 ; 20.9718 ; 21.2982 ; 21.7598 ; 21.9278 ; 22.1627 ; 22.5181 ; 22.6406 ; 22.8375 ; 23.1183 ; 23.4987 ; 24.0025 ; 24.6057 ; 25.1052 ; 25.2138 ; 25.3723 ; 25.5964 ; 25.6679 ] 
  
Bolt 1 - Tensile Force (kips): [34.7698 ; 34.7181 ; 34.6809 ; 34.6304 ; 34.5588 ; 34.4656 ; 34.3711 ; 34.2969 ; 34.2278 ; 34.1491 ; 34.1013 ; 34.045 ; 33.9734 ; 33.9424 ; 33.8437 ; 33.4595 ; 32.8171 ; 32.5694 ; 
32.4677 ; 32.3137 ; 32.1662 ; 32.017 ; 31.8058 ; 31.4947 ; 31.0373 ; 30.8662 ; 30.6236 ; 30.2483 ; 30.1189 ; 29.9037 ; 29.5866 ; 29.1404 ; 28.5218 ; 27.7639 ; 27.1163 ; 26.9742 ; 26.8537 ; 26.7895 ; 26.7761 ] 
  
Bolt 1 - Shear Force (kips): [0.052511 ; 0.070822 ; 0.13425 ; 0.22125 ; 0.33776 ; 0.4853 ; 0.63165 ; 0.74744 ; 0.85838 ; 0.98355 ; 1.0647 ; 1.1596 ; 1.2779 ; 1.3264 ; 1.4614 ; 1.932 ; 2.6169 ; 2.8654 ; 2.9659 ; 
3.1164 ; 3.2594 ; 3.4029 ; 3.604 ; 3.8955 ; 4.3133 ; 4.4664 ; 4.6814 ; 5.0083 ; 5.1201 ; 5.3029 ; 5.5686 ; 5.9381 ; 6.4425 ; 7.0549 ; 7.5675 ; 7.6783 ; 7.7788 ; 7.8486 ; 7.8665 ] 
  
Bolt 2 - Tensile Force (kips): [34.7767 ; 34.7085 ; 34.6567 ; 34.5958 ; 34.5316 ; 34.4945 ; 34.5263 ; 34.6712 ; 34.8809 ; 35.1939 ; 35.579 ; 36.3041 ; 37.3849 ; 37.7125 ; 38.0691 ; 38.3296 ; 38.6811 ; 38.821 ; 
38.8693 ; 38.9431 ; 39.0277 ; 39.1188 ; 39.2664 ; 39.4898 ; 39.8389 ; 39.9759 ; 40.194 ; 40.5201 ; 40.6512 ; 40.8409 ; 41.1375 ; 41.6052 ; 42.3319 ; 43.4612 ; 44.6543 ; 44.9536 ; 45.4407 ; 46.195 ; 46.4482 ] 
  
Bolt 2 - Shear Force (kips): [0.053708 ; 0.09262 ; 0.17537 ; 0.28703 ; 0.43736 ; 0.62782 ; 0.82465 ; 1.0047 ; 1.194 ; 1.3999 ; 1.5373 ; 1.7047 ; 1.9047 ; 1.9754 ; 2.1262 ; 2.5555 ; 3.1658 ; 3.3775 ; 3.4602 ; 
3.5804 ; 3.6854 ; 3.7838 ; 3.9184 ; 4.1093 ; 4.3712 ; 4.4643 ; 4.5894 ; 4.7744 ; 4.8345 ; 4.934 ; 5.0713 ; 5.2482 ; 5.4661 ; 5.6784 ; 5.8105 ; 5.8331 ; 5.8204 ; 5.7514 ; 5.7255 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9364 ; 35.9157 ; 35.9546 ; 36.1191 ; 36.376 ; 36.8381 ; 37.4402 ; 38.0097 ; 38.609 ; 39.7576 ; 41.5015 ; 43.9539 ; 44.7694 ; 45.8979 ; 47.4268 ; 49.4818 ; 50.1606 ; 
50.3799 ; 50.6719 ; 50.9578 ; 51.2258 ; 51.6072 ; 52.1433 ; 52.9554 ; 53.3093 ; 53.7557 ; 54.5349 ; 54.8052 ; 55.2912 ; 55.9894 ; 56.9068 ; 58.1485 ; 59.5914 ; 60.7999 ; 61.0503 ; 61.409 ; 61.9029 ; 62.0609 ] 
  
Bolt 3 - Shear Force (kips): [0.032008 ; 0.019629 ; 0.050079 ; 0.10254 ; 0.18438 ; 0.28686 ; 0.40775 ; 0.53537 ; 0.68471 ; 0.84302 ; 0.87449 ; 1.0067 ; 1.307 ; 1.408 ; 1.546 ; 1.7239 ; 1.9363 ; 2.03 ; 2.0986 ; 
2.1129 ; 2.1493 ; 2.2104 ; 2.2602 ; 2.3305 ; 2.7175 ; 2.9907 ; 3.3419 ; 3.6149 ; 3.775 ; 3.832 ; 3.8522 ; 3.5815 ; 3.232 ; 3.6615 ; 4.0772 ; 4.1707 ; 4.3822 ; 4.732 ; 4.8483 ] 
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Figure B.49 Connection L6_4_0.5_0.75_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3.5393e+003 
  
Plastic Stiffness (k/in): 15.6148 
  
Displacement (in): [2.296e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.012026 ; 0.014112 ; 0.01724 ; 0.021933 ; 0.028972 ; 0.039531 ; 0.055369 ; 0.079126 ; 
0.11476 ; 0.16822 ; 0.2484 ; 0.36867 ; 0.41377 ; 0.48142 ; 0.50679 ; 0.54485 ; 0.60193 ; 0.68755 ; 0.81598 ; 0.819 ; 0.82351 ; 0.83028 ; 0.84044 ; 0.85568 ; 0.87854 ; 0.91283 ; 0.96426 ; 1.0414 ; 1.0703 ; 1.1137 
; 1.13 ; 1.1544 ; 1.1636 ; 1.1773 ; 1.1979 ; 1.2288 ; 1.2751 ; 1.2925 ; 1.3186 ; 1.3577 ; 1.4163 ; 1.5043 ; 1.5373 ; 1.5868 ; 1.661 ; 1.6888 ; 1.7306 ; 1.7932 ; 1.8872 ; 2.0281 ; 2.2395 ; 2.4895 ; 2.5 ] 
  
Force (kips): [-0.76665 ; 0.186487 ; 0.961536 ; 1.98326 ; 3.33586 ; 5.09394 ; 7.37091 ; 10.2613 ; 11.199 ; 12.4594 ; 14.0661 ; 15.8524 ; 17.6809 ; 19.3149 ; 20.6869 ; 21.8227 ; 23.052 ; 24.4669 ; 26.1425 ; 
28.0711 ; 28.6627 ; 29.4547 ; 29.7524 ; 30.1727 ; 30.7569 ; 31.5303 ; 32.5397 ; 32.5642 ; 32.6004 ; 32.6574 ; 32.7467 ; 32.8669 ; 33.0402 ; 33.3079 ; 33.6941 ; 34.2125 ; 34.405 ; 34.6748 ; 34.7792 ; 34.9292 ; 
34.9905 ; 35.0805 ; 35.2043 ; 35.3827 ; 35.6344 ; 35.7359 ; 35.8801 ; 36.0885 ; 36.3879 ; 36.7915 ; 36.9357 ; 37.1408 ; 37.4319 ; 37.5377 ; 37.6879 ; 37.9028 ; 38.1873 ; 38.5531 ; 39.0073 ; 39.4672 ; 39.4862 ] 
  
Bolt 1 - Tensile Force (kips): [34.7664 ; 34.7388 ; 34.7151 ; 34.6821 ; 34.6366 ; 34.5719 ; 34.4827 ; 34.3606 ; 34.3184 ; 34.2595 ; 34.1805 ; 34.0874 ; 33.9819 ; 33.861 ; 33.6955 ; 33.0354 ; 31.9185 ; 30.4221 ; 
28.4228 ; 25.8993 ; 25.4284 ; 25.4185 ; 25.4163 ; 25.4146 ; 25.4145 ; 25.4174 ; 25.4265 ; 25.427 ; 25.4236 ; 25.3658 ; 25.2786 ; 25.2772 ; 25.2779 ; 25.2821 ; 25.2906 ; 25.3054 ; 25.3105 ; 25.3167 ; 25.2882 ; 
25.2431 ; 25.1853 ; 25.0945 ; 24.9991 ; 24.868 ; 24.6906 ; 24.5528 ; 24.3471 ; 24.0831 ; 23.7309 ; 23.1999 ; 22.9611 ; 22.5846 ; 22.1956 ; 22.0811 ; 21.9125 ; 21.5651 ; 21.2111 ; 20.8343 ; 20.3864 ; 20.0767 ; 
20.058 ] 
  
Bolt 1 - Shear Force (kips): [0.0530068 ; 0.0400884 ; 0.0700132 ; 0.123488 ; 0.199399 ; 0.300578 ; 0.43562 ; 0.613192 ; 0.672295 ; 0.752994 ; 0.858411 ; 0.980289 ; 1.11403 ; 1.26337 ; 1.46256 ; 2.20277 ; 
3.28008 ; 4.59727 ; 6.20281 ; 8.05792 ; 8.38108 ; 8.38474 ; 8.38517 ; 8.38543 ; 8.38597 ; 8.38726 ; 8.39046 ; 8.39063 ; 8.39676 ; 8.4818 ; 8.58671 ; 8.58861 ; 8.58903 ; 8.58738 ; 8.58318 ; 8.57639 ; 8.57361 ; 
8.56888 ; 8.6989 ; 8.90722 ; 9.09149 ; 9.36411 ; 9.6395 ; 10.0052 ; 10.5247 ; 10.9249 ; 11.4789 ; 12.1453 ; 13.0688 ; 14.2091 ; 14.6092 ; 15.1953 ; 15.7645 ; 15.9202 ; 16.156 ; 16.6755 ; 17.1612 ; 17.6734 ; 
18.3156 ; 18.7351 ; 18.7606 ] 
  
Bolt 2 - Tensile Force (kips): [34.7742 ; 34.745 ; 34.7169 ; 34.6762 ; 34.6207 ; 34.5469 ; 34.4576 ; 34.3586 ; 34.3305 ; 34.301 ; 34.2702 ; 34.2514 ; 34.2564 ; 34.2869 ; 34.3332 ; 34.0531 ; 33.7865 ; 33.944 ; 
34.2852 ; 34.6077 ; 34.654 ; 34.6527 ; 34.6396 ; 34.638 ; 34.6519 ; 34.7172 ; 34.9601 ; 34.9674 ; 34.9793 ; 35.0069 ; 35.0427 ; 35.0809 ; 35.1423 ; 35.2383 ; 35.3979 ; 35.6694 ; 35.7522 ; 35.8273 ; 35.8963 ; 
36.0038 ; 36.0583 ; 36.143 ; 36.2621 ; 36.4091 ; 36.7141 ; 36.8382 ; 37.0213 ; 37.2788 ; 37.6111 ; 38.0705 ; 38.2546 ; 38.5433 ; 38.9154 ; 39.0508 ; 39.253 ; 39.5509 ; 40.1809 ; 41.2748 ; 42.8147 ; 44.5369 ; 
44.6141 ] 
  
Bolt 2 - Shear Force (kips): [0.0463855 ; 0.0364186 ; 0.0790619 ; 0.144167 ; 0.233546 ; 0.352003 ; 0.510162 ; 0.717698 ; 0.786709 ; 0.880884 ; 1.00342 ; 1.14869 ; 1.31334 ; 1.51109 ; 1.77238 ; 2.52096 ; 
3.56472 ; 4.7659 ; 6.07777 ; 7.35432 ; 7.76899 ; 8.36758 ; 8.58002 ; 8.87247 ; 9.27165 ; 9.78695 ; 10.3964 ; 10.4092 ; 10.4274 ; 10.4462 ; 10.4787 ; 10.5403 ; 10.6278 ; 10.7526 ; 10.9247 ; 11.1486 ; 11.2545 ; 
11.5607 ; 11.6357 ; 11.7461 ; 11.7829 ; 11.8319 ; 11.9063 ; 12.0444 ; 12.1726 ; 12.2046 ; 12.25 ; 12.3604 ; 12.6851 ; 13.1407 ; 13.3595 ; 13.5994 ; 14.0887 ; 14.3082 ; 14.5581 ; 14.8007 ; 14.9133 ; 14.8668 ; 
14.7276 ; 14.6635 ; 14.6513 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9783 ; 35.9611 ; 35.9478 ; 35.9501 ; 36.002 ; 36.1607 ; 36.4259 ; 36.5323 ; 36.7149 ; 37.0059 ; 37.5846 ; 38.378 ; 39.3161 ; 40.485 ; 41.8069 ; 43.4912 ; 45.7477 ; 48.7101 
; 52.3244 ; 53.3887 ; 54.8028 ; 55.2874 ; 56.0082 ; 57.0722 ; 58.4824 ; 60.3611 ; 60.417 ; 60.4954 ; 60.6043 ; 60.781 ; 61.042 ; 61.4201 ; 61.9675 ; 62.8338 ; 63.9821 ; 64.4512 ; 65.0333 ; 65.251 ; 65.5148 ; 
65.6155 ; 65.7606 ; 65.9767 ; 66.2775 ; 66.7006 ; 66.8704 ; 67.0934 ; 67.427 ; 67.9392 ; 68.5064 ; 68.6978 ; 68.9606 ; 69.3383 ; 69.4911 ; 69.7094 ; 70.0049 ; 70.3658 ; 70.7584 ; 71.1227 ; 71.5606 ; 71.5834 ] 
  
Bolt 3 - Shear Force (kips): [0.030395 ; 0.016007 ; 0.013057 ; 0.02544 ; 0.051287 ; 0.094102 ; 0.16203 ; 0.2514 ; 0.28288 ; 0.33011 ; 0.39707 ; 0.49189 ; 0.61361 ; 0.7777 ; 0.98224 ; 1.1982 ; 1.477 ; 1.7568 ; 
2.0427 ; 2.3024 ; 2.3626 ; 2.4626 ; 2.5158 ; 2.5745 ; 2.6866 ; 2.8994 ; 3.3026 ; 3.3639 ; 3.4522 ; 3.598 ; 3.6513 ; 3.616 ; 3.6234 ; 3.6488 ; 3.9201 ; 4.1505 ; 3.9873 ; 4.0504 ; 4.1032 ; 4.1804 ; 4.2044 ; 4.2678 ; 
4.3811 ; 4.5288 ; 4.6388 ; 4.6525 ; 4.6779 ; 4.6514 ; 4.6672 ; 4.7752 ; 4.8129 ; 4.8678 ; 4.9902 ; 5.0599 ; 5.1498 ; 5.2489 ; 5.3679 ; 5.4723 ; 5.5468 ; 5.6036 ; 5.61 ] 
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Figure B.50 Connection L6_4_0.5_0.75_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0792e+003 
  
Plastic Stiffness (k/in): 11.6004 
  
Displacement (in): [2.9406e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.59081 ; 0.62596 ; 
0.6787 ; 0.7578 ; 0.87645 ; 0.92095 ; 0.98769 ; 1.0127 ; 1.0503 ; 1.1066 ; 1.1277 ; 1.1594 ; 1.2069 ; 1.2781 ; 1.3049 ; 1.345 ; 1.4051 ; 1.4953 ; 1.5291 ; 1.5418 ; 1.5609 ; 1.5894 ; 1.6001 ; 1.6161 ; 1.6402 ; 1.6764 
; 1.6899 ; 1.7102 ; 1.7407 ; 1.7864 ; 1.855 ; 1.9579 ; 2.1121 ; 2.3436 ; 2.3827 ; 2.4413 ; 2.5 ] 
  
Force (kips): [-0.736845 ; 1.6015 ; 3.32419 ; 5.49536 ; 8.2422 ; 11.4383 ; 14.3861 ; 16.5239 ; 17.9838 ; 19.2048 ; 20.336 ; 21.6417 ; 23.1957 ; 25.0252 ; 25.5901 ; 25.8085 ; 26.1078 ; 26.5255 ; 27.1117 ; 27.8939 
; 28.1816 ; 28.6087 ; 28.7946 ; 29.0452 ; 29.3633 ; 29.4858 ; 29.651 ; 29.8895 ; 30.2059 ; 30.318 ; 30.4977 ; 30.7495 ; 31.1134 ; 31.2586 ; 31.3161 ; 31.398 ; 31.5115 ; 31.5553 ; 31.6206 ; 31.7134 ; 31.8451 ; 
31.8983 ; 31.9767 ; 32.0908 ; 32.2539 ; 32.4864 ; 32.7919 ; 33.1976 ; 33.7062 ; 33.7866 ; 33.9007 ; 34.0085 ] 
  
Bolt 1 - Tensile Force (kips): [34.7655 ; 34.6949 ; 34.637 ; 34.5556 ; 34.4438 ; 34.2992 ; 34.1473 ; 34.0114 ; 33.8639 ; 33.5438 ; 32.3892 ; 30.9275 ; 29.1422 ; 26.6994 ; 25.8743 ; 25.6023 ; 25.4759 ; 25.4691 ; 
25.467 ; 25.4708 ; 25.4723 ; 25.4767 ; 25.4779 ; 25.4804 ; 25.4853 ; 25.4207 ; 25.3691 ; 25.3735 ; 25.3847 ; 25.3894 ; 25.3979 ; 25.4107 ; 25.3783 ; 25.3214 ; 25.2545 ; 25.1749 ; 25.1034 ; 25.0582 ; 24.9869 ; 
24.9148 ; 24.8385 ; 24.7744 ; 24.669 ; 24.514 ; 24.2915 ; 24.0397 ; 23.8106 ; 23.6208 ; 23.2692 ; 23.2048 ; 23.1086 ; 23.0098 ] 
  
Bolt 1 - Shear Force (kips): [0.0512265 ; 0.103782 ; 0.200351 ; 0.327143 ; 0.494919 ; 0.700339 ; 0.906044 ; 1.08527 ; 1.27431 ; 1.65931 ; 2.85497 ; 4.1862 ; 5.66985 ; 7.53479 ; 8.11735 ; 8.30433 ; 8.39398 ; 
8.39893 ; 8.40171 ; 8.40436 ; 8.40516 ; 8.40684 ; 8.40731 ; 8.40818 ; 8.40989 ; 8.50614 ; 8.57356 ; 8.57177 ; 8.56597 ; 8.56361 ; 8.56029 ; 8.55522 ; 8.76728 ; 9.02298 ; 9.23347 ; 9.48071 ; 9.68766 ; 9.81799 ; 
10.0249 ; 10.231 ; 10.4512 ; 10.6591 ; 10.9751 ; 11.4101 ; 11.987 ; 12.6792 ; 13.2849 ; 13.7711 ; 14.4735 ; 14.5869 ; 14.7475 ; 14.9093 ] 
  
Bolt 2 - Tensile Force (kips): [34.7713 ; 34.6878 ; 34.616 ; 34.5298 ; 34.4374 ; 34.3748 ; 34.3818 ; 34.4737 ; 34.6263 ; 34.8218 ; 34.6823 ; 34.9392 ; 35.2958 ; 35.7598 ; 35.8756 ; 35.901 ; 35.9088 ; 35.8956 ; 
35.8846 ; 35.9061 ; 35.9114 ; 35.9361 ; 35.9405 ; 35.9674 ; 36.0284 ; 36.0658 ; 36.1158 ; 36.1768 ; 36.319 ; 36.3793 ; 36.4796 ; 36.6392 ; 36.867 ; 37.0037 ; 37.0758 ; 37.1735 ; 37.2897 ; 37.3438 ; 37.4292 ; 
37.5211 ; 37.6504 ; 37.7262 ; 37.8427 ; 38.0215 ; 38.2853 ; 38.6715 ; 39.5459 ; 40.8774 ; 42.7204 ; 43.0191 ; 43.4521 ; 43.8781 ] 
  
Bolt 2 - Shear Force (kips): [0.0439838 ; 0.121285 ; 0.236659 ; 0.38694 ; 0.585582 ; 0.828173 ; 1.07638 ; 1.31216 ; 1.57858 ; 2.02762 ; 3.17741 ; 4.38965 ; 5.60408 ; 6.83601 ; 7.23437 ; 7.38989 ; 7.63986 ; 
8.01184 ; 8.53042 ; 9.21029 ; 9.45078 ; 9.78974 ; 9.91697 ; 10.0911 ; 10.3262 ; 10.3988 ; 10.5119 ; 10.688 ; 10.9155 ; 10.9933 ; 11.0984 ; 11.2439 ; 11.5977 ; 11.7076 ; 11.7235 ; 11.7654 ; 11.8781 ; 11.9031 ; 
11.9315 ; 12.0093 ; 12.1459 ; 12.1714 ; 12.2042 ; 12.2461 ; 12.3012 ; 12.4202 ; 12.3765 ; 12.2783 ; 12.0759 ; 12.0317 ; 11.9678 ; 11.8965 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9367 ; 35.9375 ; 36.0356 ; 36.2836 ; 36.7081 ; 37.5355 ; 38.6717 ; 39.7795 ; 41.2327 ; 43.0011 ; 45.4858 ; 48.7044 ; 52.4415 ; 53.4978 ; 53.8755 ; 54.381 ; 55.1031 ; 
56.1922 ; 57.6409 ; 58.2284 ; 59.25 ; 59.8239 ; 60.5912 ; 61.4523 ; 61.7926 ; 62.2143 ; 62.8187 ; 63.5889 ; 63.8238 ; 64.1813 ; 64.7405 ; 65.437 ; 65.7142 ; 65.8152 ; 65.9576 ; 66.1544 ; 66.2261 ; 66.3312 ; 
66.4807 ; 66.6935 ; 66.7753 ; 66.897 ; 67.0766 ; 67.3609 ; 67.7645 ; 68.2309 ; 68.8476 ; 69.6175 ; 69.7498 ; 69.9291 ; 70.0904 ] 
  
Bolt 3 - Shear Force (kips): [0.033172 ; 0.021792 ; 0.059183 ; 0.12333 ; 0.21578 ; 0.33599 ; 0.48606 ; 0.66397 ; 0.88622 ; 1.0871 ; 1.3422 ; 1.5824 ; 1.8409 ; 2.126 ; 2.2007 ; 2.2505 ; 2.3105 ; 2.3737 ; 2.5181 ; 
2.7534 ; 2.5974 ; 3.0467 ; 2.7804 ; 2.441 ; 2.383 ; 2.3608 ; 2.3311 ; 2.309 ; 2.3154 ; 2.3427 ; 2.6145 ; 2.9449 ; 3.2439 ; 3.4273 ; 3.4845 ; 3.5588 ; 3.6526 ; 3.6906 ; 3.7497 ; 3.829 ; 3.9313 ; 3.9624 ; 4.0044 ; 
4.0979 ; 4.2201 ; 4.3548 ; 4.5127 ; 4.813 ; 5.1113 ; 5.1479 ; 5.1996 ; 5.25 ] 
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Figure B.51 Connection L6_4_0.5_0.75_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.6346e+003 
  
Plastic Stiffness (k/in): 6.4882 
  
Displacement (in): [2.1896e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.22669 ; 0.26233 
; 0.31578 ; 0.39596 ; 0.51624 ; 0.69664 ; 0.70055 ; 0.70641 ; 0.7152 ; 0.72838 ; 0.74816 ; 0.77782 ; 0.82231 ; 0.839 ; 0.86403 ; 0.90157 ; 0.95788 ; 1.0424 ; 1.1268 ; 1.2113 ; 1.243 ; 1.2905 ; 1.3618 ; 1.4687 ; 
1.5088 ; 1.5689 ; 1.6591 ; 1.7944 ; 1.9974 ; 2.0599 ; 2.0833 ; 2.1185 ; 2.1712 ; 2.2503 ; 2.2799 ; 2.3244 ; 2.3912 ; 2.4913 ; 2.5 ] 
  
Force (kips): [-0.730232 ; 1.12246 ; 2.46237 ; 4.17703 ; 6.381 ; 9.10548 ; 9.93656 ; 10.9826 ; 12.1986 ; 13.4454 ; 14.5237 ; 15.4447 ; 16.2962 ; 17.1314 ; 17.9777 ; 18.2748 ; 18.7022 ; 19.2986 ; 20.1027 ; 
21.1372 ; 22.4205 ; 22.4455 ; 22.4828 ; 22.5434 ; 22.63 ; 22.7531 ; 22.9309 ; 23.1871 ; 23.2801 ; 23.4276 ; 23.6356 ; 23.9448 ; 24.381 ; 24.827 ; 25.2843 ; 25.4397 ; 25.6433 ; 25.9332 ; 26.3159 ; 26.4507 ; 
26.6458 ; 26.9202 ; 27.2975 ; 27.7812 ; 27.928 ; 27.9916 ; 28.0846 ; 28.2186 ; 28.4024 ; 28.4659 ; 28.5602 ; 28.6985 ; 28.8949 ; 28.9113 ] 
  
Bolt 1 - Tensile Force (kips): [34.7652 ; 34.7102 ; 34.6662 ; 34.6049 ; 34.5179 ; 34.4001 ; 34.3612 ; 34.3099 ; 34.2465 ; 34.1746 ; 34.0984 ; 34.0073 ; 33.8859 ; 33.7007 ; 33.0049 ; 32.7055 ; 32.2614 ; 31.6216 ; 
30.7279 ; 29.5066 ; 27.851 ; 27.818 ; 27.7687 ; 27.6845 ; 27.5644 ; 27.3954 ; 27.1497 ; 26.7838 ; 26.6496 ; 26.4272 ; 26.1146 ; 25.6854 ; 25.5461 ; 25.5418 ; 25.5426 ; 25.5438 ; 25.5468 ; 25.5525 ; 25.5638 ; 
25.5682 ; 25.5749 ; 25.5124 ; 25.5333 ; 25.5791 ; 25.5938 ; 25.5628 ; 25.505 ; 25.4166 ; 25.3064 ; 25.2939 ; 25.2599 ; 25.2104 ; 25.155 ; 25.1508 ] 
  
Bolt 1 - Shear Force (kips): [0.0507786 ; 0.079416 ; 0.152614 ; 0.252237 ; 0.385845 ; 0.560147 ; 0.615583 ; 0.687617 ; 0.775778 ; 0.874772 ; 0.980219 ; 1.10449 ; 1.26422 ; 1.49391 ; 2.27261 ; 2.57262 ; 
3.00102 ; 3.59651 ; 4.39047 ; 5.41864 ; 6.7287 ; 6.75409 ; 6.7919 ; 6.8561 ; 6.94753 ; 7.07623 ; 7.26209 ; 7.53276 ; 7.63058 ; 7.79053 ; 8.01234 ; 8.31245 ; 8.41819 ; 8.42417 ; 8.427 ; 8.42792 ; 8.42934 ; 
8.43156 ; 8.43557 ; 8.43707 ; 8.43937 ; 8.54173 ; 8.53395 ; 8.51834 ; 8.51348 ; 8.65743 ; 8.91379 ; 9.24713 ; 9.59912 ; 9.64541 ; 9.76527 ; 9.93855 ; 10.1388 ; 10.1538 ] 
  
Bolt 2 - Tensile Force (kips): [34.7703 ; 34.7052 ; 34.6483 ; 34.5788 ; 34.502 ; 34.4462 ; 34.4416 ; 34.4441 ; 34.468 ; 34.5283 ; 34.6285 ; 34.7738 ; 35.0044 ; 35.312 ; 35.4124 ; 35.4722 ; 35.5814 ; 35.7588 ; 
36.0436 ; 36.4559 ; 37.1 ; 37.1142 ; 37.1357 ; 37.1607 ; 37.2013 ; 37.2683 ; 37.3707 ; 37.5169 ; 37.5698 ; 37.6306 ; 37.7212 ; 37.832 ; 37.7885 ; 37.7107 ; 37.6423 ; 37.6231 ; 37.6078 ; 37.603 ; 37.6266 ; 
37.6348 ; 37.6551 ; 37.7404 ; 37.845 ; 38.047 ; 38.1245 ; 38.1975 ; 38.331 ; 38.5292 ; 39.0215 ; 39.2173 ; 39.5938 ; 40.1515 ; 40.8967 ; 40.9584 ] 
  
Bolt 2 - Shear Force (kips): [0.0433677 ; 0.0914995 ; 0.181308 ; 0.30079 ; 0.460964 ; 0.669034 ; 0.735158 ; 0.821838 ; 0.930089 ; 1.05722 ; 1.20294 ; 1.38164 ; 1.60551 ; 1.88854 ; 2.63883 ; 2.92211 ; 3.31912 
; 3.85594 ; 4.53839 ; 5.31587 ; 6.13734 ; 6.1525 ; 6.17499 ; 6.21497 ; 6.27071 ; 6.34631 ; 6.4526 ; 6.6079 ; 6.66495 ; 6.76423 ; 6.90745 ; 7.13163 ; 7.61292 ; 8.09927 ; 8.56063 ; 8.7222 ; 8.94589 ; 9.25893 ; 
9.68084 ; 9.83138 ; 10.0464 ; 10.3174 ; 10.7168 ; 11.2299 ; 11.3991 ; 11.4559 ; 11.5033 ; 11.5881 ; 11.5769 ; 11.5843 ; 11.529 ; 11.4313 ; 11.3435 ; 11.3385 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9361 ; 35.9159 ; 35.9589 ; 36.1393 ; 36.4488 ; 36.5785 ; 36.8158 ; 37.1657 ; 37.718 ; 38.4112 ; 39.1319 ; 40.0432 ; 41.3583 ; 43.1875 ; 43.8322 ; 44.75 ; 46.0081 ; 47.7018 
; 49.9239 ; 52.5797 ; 52.6271 ; 52.6976 ; 52.794 ; 52.942 ; 53.1638 ; 53.4869 ; 53.9525 ; 54.1228 ; 54.3676 ; 54.7258 ; 55.3019 ; 56.2327 ; 57.3595 ; 58.7421 ; 59.188 ; 59.7113 ; 60.4163 ; 61.3023 ; 61.6246 ; 
62.128 ; 62.7804 ; 63.8457 ; 64.9463 ; 65.2817 ; 65.4152 ; 65.6057 ; 65.9047 ; 66.3218 ; 66.4553 ; 66.6462 ; 66.9249 ; 67.3183 ; 67.3464 ] 
  
Bolt 3 - Shear Force (kips): [0.034181 ; 0.016624 ; 0.044214 ; 0.094806 ; 0.17528 ; 0.27784 ; 0.3122 ; 0.36042 ; 0.42251 ; 0.50469 ; 0.61093 ; 0.75817 ; 0.93929 ; 1.1116 ; 1.3091 ; 1.3778 ; 1.4691 ; 1.593 ; 
1.7609 ; 1.9696 ; 2.1615 ; 2.1646 ; 2.1691 ; 2.1945 ; 2.2212 ; 2.2424 ; 2.2629 ; 2.2861 ; 2.2931 ; 2.3542 ; 2.4064 ; 2.3962 ; 2.5425 ; 2.363 ; 2.1583 ; 2.0534 ; 1.9894 ; 1.9087 ; 1.8723 ; 1.8924 ; 1.9553 ; 1.9962 ; 
2.0981 ; 2.1996 ; 2.3617 ; 2.4693 ; 2.6067 ; 2.7834 ; 2.9731 ; 3.0307 ; 3.1152 ; 3.2867 ; 3.5024 ; 3.5209 ] 
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Figure B.52 Connection L6_4_0.5_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 2.7833e+003 
  
Plastic Stiffness (k/in): 15.1444 
  
Displacement (in): [2.7476e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.29302 ; 0.43556 ; 
0.44893 ; 0.46897 ; 0.49904 ; 0.54414 ; 0.6118 ; 0.71327 ; 0.75133 ; 0.7656 ; 0.787 ; 0.81911 ; 0.86728 ; 0.93952 ; 0.96661 ; 1.0073 ; 1.0682 ; 1.0911 ; 1.1254 ; 1.1596 ; 1.1939 ; 1.2454 ; 1.2647 ; 1.2936 ; 1.337 ; 
1.4021 ; 1.4265 ; 1.4631 ; 1.518 ; 1.5386 ; 1.5695 ; 1.6158 ; 1.6853 ; 1.7896 ; 1.946 ; 2.0047 ; 2.0926 ; 2.2246 ; 2.4226 ; 2.5 ] 
  
Force (kips): [-0.916407 ; 2.25997 ; 4.51973 ; 7.3071 ; 10.6946 ; 11.7509 ; 13.1434 ; 14.808 ; 16.6163 ; 18.4192 ; 19.9538 ; 21.2303 ; 22.3635 ; 23.6213 ; 25.1169 ; 26.9364 ; 28.9769 ; 29.1397 ; 29.3836 ; 
29.7416 ; 30.2467 ; 30.9473 ; 31.8524 ; 32.1628 ; 32.2762 ; 32.4496 ; 32.6963 ; 33.061 ; 33.6142 ; 33.82 ; 34.1011 ; 34.496 ; 34.6586 ; 34.893 ; 35.1139 ; 35.3235 ; 35.6302 ; 35.7444 ; 35.9095 ; 36.1428 ; 
36.4814 ; 36.6053 ; 36.7816 ; 37.0257 ; 37.1152 ; 37.2432 ; 37.4251 ; 37.6793 ; 38.0192 ; 38.4508 ; 38.594 ; 38.792 ; 39.0582 ; 39.4233 ; 39.5576 ] 
  
Bolt 1 - Tensile Force (kips): [34.8079 ; 34.7058 ; 34.6224 ; 34.5108 ; 34.3625 ; 34.313 ; 34.2449 ; 34.1595 ; 34.0589 ; 33.9462 ; 33.8186 ; 33.5119 ; 32.6296 ; 31.4152 ; 29.749 ; 27.4221 ; 25.4594 ; 25.4592 ; 
25.4599 ; 25.4632 ; 25.4691 ; 25.4811 ; 25.503 ; 25.5105 ; 25.5134 ; 25.4553 ; 25.3505 ; 25.3572 ; 25.3805 ; 25.3897 ; 25.4041 ; 25.4267 ; 25.3638 ; 25.2126 ; 25.0695 ; 24.8963 ; 24.5681 ; 24.394 ; 24.1583 ; 
23.8777 ; 23.4576 ; 23.2389 ; 22.9177 ; 22.5378 ; 22.4337 ; 22.2807 ; 22.0877 ; 21.8175 ; 21.4706 ; 21.1764 ; 21.0746 ; 20.8889 ; 20.6791 ; 20.4957 ; 20.4643 ] 
  
Bolt 1 - Shear Force (kips): [0.0447612 ; 0.153093 ; 0.285524 ; 0.454783 ; 0.66893 ; 0.737628 ; 0.829956 ; 0.94345 ; 1.07221 ; 1.21184 ; 1.36794 ; 1.73431 ; 2.65438 ; 3.78262 ; 5.19606 ; 6.99901 ; 8.39593 ; 
8.39761 ; 8.39938 ; 8.40155 ; 8.40414 ; 8.4084 ; 8.41576 ; 8.41827 ; 8.41923 ; 8.49129 ; 8.60485 ; 8.60854 ; 8.60781 ; 8.607 ; 8.60567 ; 8.60377 ; 8.88393 ; 9.41019 ; 9.83254 ; 10.3295 ; 11.3291 ; 11.771 ; 
12.3723 ; 13.1499 ; 14.1105 ; 14.5225 ; 15.1031 ; 15.7894 ; 15.9733 ; 16.253 ; 16.6213 ; 17.1143 ; 17.7181 ; 18.3374 ; 18.5582 ; 18.9209 ; 19.3734 ; 19.9018 ; 20.0779 ] 
  
Bolt 2 - Tensile Force (kips): [34.8335 ; 34.7147 ; 34.6195 ; 34.5087 ; 34.3947 ; 34.366 ; 34.3345 ; 34.3126 ; 34.3053 ; 34.3364 ; 34.3694 ; 34.3015 ; 33.9583 ; 33.8405 ; 33.9784 ; 34.2334 ; 34.4 ; 34.3944 ; 
34.3818 ; 34.3584 ; 34.322 ; 34.3113 ; 34.4309 ; 34.4979 ; 34.5247 ; 34.5728 ; 34.6659 ; 34.8241 ; 35.0686 ; 35.1616 ; 35.3095 ; 35.42 ; 35.5181 ; 35.6915 ; 35.8612 ; 36.0806 ; 36.4221 ; 36.5541 ; 36.7508 ; 
36.9927 ; 37.3091 ; 37.4392 ; 37.6466 ; 37.9638 ; 38.0581 ; 38.231 ; 38.5982 ; 39.1605 ; 40.0289 ; 41.259 ; 41.7223 ; 42.397 ; 43.3213 ; 44.5435 ; 45.0183 ] 
  
Bolt 2 - Shear Force (kips): [0.0697793 ; 0.151608 ; 0.297438 ; 0.484731 ; 0.721723 ; 0.798035 ; 0.900051 ; 1.02642 ; 1.17432 ; 1.34387 ; 1.55547 ; 1.97445 ; 2.88607 ; 3.95159 ; 5.19525 ; 6.56644 ; 8.05466 ; 
8.1861 ; 8.37672 ; 8.64886 ; 9.02698 ; 9.51102 ; 10.0828 ; 10.2752 ; 10.3448 ; 10.4404 ; 10.5671 ; 10.743 ; 10.9813 ; 11.0668 ; 11.1839 ; 11.5266 ; 11.6248 ; 11.7508 ; 11.8987 ; 11.9692 ; 12.0646 ; 12.0993 ; 
12.1478 ; 12.3487 ; 12.8728 ; 13.0192 ; 13.2231 ; 13.4857 ; 13.6547 ; 13.8142 ; 13.8755 ; 13.8971 ; 13.8598 ; 13.792 ; 13.7384 ; 13.6289 ; 13.4851 ; 13.284 ; 13.189 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9453 ; 35.9795 ; 36.1574 ; 36.4737 ; 36.6108 ; 36.8297 ; 37.2213 ; 37.9083 ; 38.768 ; 39.7926 ; 41.0436 ; 42.5 ; 44.4186 ; 46.982 ; 50.2397 ; 53.9031 ; 54.1737 ; 54.5743 ; 
55.1576 ; 56.0111 ; 57.2746 ; 58.8963 ; 59.4597 ; 59.6852 ; 60.0107 ; 60.4788 ; 61.2516 ; 62.426 ; 62.8889 ; 63.5144 ; 64.393 ; 64.7558 ; 65.1929 ; 65.6271 ; 66.0267 ; 66.4911 ; 66.6606 ; 66.9277 ; 67.2761 ; 
67.814 ; 68.0307 ; 68.2892 ; 68.6186 ; 68.729 ; 68.8899 ; 69.1476 ; 69.5338 ; 70.0143 ; 70.5527 ; 70.6991 ; 70.875 ; 71.0828 ; 71.4692 ; 71.6389 ] 
  
Bolt 3 - Shear Force (kips): [ 0.0399 ; 0.023575 ; 0.073414 ; 0.15459 ; 0.26085 ; 0.29855 ; 0.3538 ; 0.4314 ; 0.53722 ; 0.67358 ; 0.85748 ; 1.0632 ; 1.3032 ; 1.5805 ; 1.8577 ; 2.1657 ; 2.4051 ; 2.4247 ; 2.4585 ; 
2.519 ; 2.5853 ; 2.7378 ; 2.9539 ; 3.0768 ; 3.145 ; 3.2514 ; 3.517 ; 3.8372 ; 4.1378 ; 4.3184 ; 4.4531 ; 4.2433 ; 4.115 ; 4.1518 ; 4.3057 ; 4.4595 ; 4.6366 ; 4.6788 ; 4.6906 ; 4.7337 ; 4.7022 ; 4.7243 ; 4.7622 ; 
4.8293 ; 4.8585 ; 4.899 ; 5.0078 ; 5.1746 ; 5.3444 ; 5.5001 ; 5.5365 ; 5.5747 ; 5.6178 ; 5.689 ; 5.7224 ] 
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Figure B.53 Connection L6_4_0.5_0.75_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1424e+003 
  
Plastic Stiffness (k/in): 10.7885 
  
Displacement (in): [2.9734e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.56932 ; 0.59276 ; 
0.62792 ; 0.68065 ; 0.75975 ; 0.8784 ; 0.9229 ; 0.98964 ; 1.0564 ; 1.0731 ; 1.0981 ; 1.1356 ; 1.192 ; 1.2764 ; 1.3081 ; 1.3556 ; 1.3734 ; 1.4002 ; 1.4403 ; 1.4553 ; 1.4778 ; 1.5117 ; 1.5624 ; 1.5814 ; 1.61 ; 1.6528 ; 
1.717 ; 1.8133 ; 1.9578 ; 2.1745 ; 2.237 ; 2.3308 ; 2.4245 ; 2.5 ] 
  
Force (kips): [-0.888096 ; 1.55801 ; 3.29625 ; 4.79559 ; 6.77243 ; 9.29597 ; 12.1329 ; 14.7346 ; 16.7014 ; 18.0903 ; 19.2435 ; 20.3263 ; 21.6494 ; 23.2472 ; 25.0962 ; 25.6689 ; 25.8796 ; 26.1817 ; 26.6008 ; 
27.1911 ; 27.9746 ; 28.2607 ; 28.6799 ; 29.136 ; 29.2454 ; 29.3858 ; 29.5883 ; 29.8766 ; 30.2523 ; 30.3946 ; 30.6015 ; 30.6775 ; 30.797 ; 30.9796 ; 31.0547 ; 31.1598 ; 31.309 ; 31.518 ; 31.6027 ; 31.7264 ; 
31.8984 ; 32.1307 ; 32.4419 ; 32.8586 ; 33.3876 ; 33.526 ; 33.7204 ; 33.9009 ; 34.0384 ] 
  
Bolt 1 - Tensile Force (kips): [34.8067 ; 34.7289 ; 34.6671 ; 34.6091 ; 34.5283 ; 34.4176 ; 34.2802 ; 34.1379 ; 34.0069 ; 33.8686 ; 33.5537 ; 32.4691 ; 30.9254 ; 28.8783 ; 26.2324 ; 25.5059 ; 25.5022 ; 25.5026 ; 
25.5075 ; 25.5197 ; 25.5431 ; 25.5514 ; 25.5643 ; 25.5086 ; 25.4388 ; 25.4391 ; 25.4458 ; 25.4604 ; 25.4853 ; 25.4958 ; 25.5125 ; 25.5189 ; 25.5019 ; 25.4016 ; 25.3199 ; 25.2311 ; 25.1095 ; 24.9569 ; 24.8343 ; 
24.6661 ; 24.4532 ; 24.2804 ; 24.1291 ; 23.9266 ; 23.6377 ; 23.5313 ; 23.3792 ; 23.2401 ; 23.1401 ] 
  
Bolt 1 - Shear Force (kips): [0.0431788 ; 0.114642 ; 0.21699 ; 0.307564 ; 0.430797 ; 0.593818 ; 0.786204 ; 0.977334 ; 1.14759 ; 1.32565 ; 1.70553 ; 2.82574 ; 4.23043 ; 5.91452 ; 7.89804 ; 8.3999 ; 8.40558 ; 
8.4108 ; 8.41537 ; 8.4207 ; 8.42886 ; 8.4317 ; 8.43601 ; 8.5155 ; 8.58979 ; 8.59462 ; 8.59684 ; 8.59551 ; 8.59152 ; 8.59021 ; 8.58847 ; 8.58782 ; 8.68266 ; 9.10377 ; 9.36323 ; 9.63328 ; 9.99463 ; 10.4989 ; 
10.8761 ; 11.3649 ; 11.9163 ; 12.3869 ; 12.8665 ; 13.4681 ; 14.2038 ; 14.4293 ; 14.7427 ; 15.0258 ; 15.2308 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.83 ; 34.7389 ; 34.6665 ; 34.6059 ; 34.5333 ; 34.4623 ; 34.4241 ; 34.4536 ; 34.5573 ; 34.7103 ; 34.8719 ; 34.7533 ; 34.9316 ; 35.1616 ; 35.4571 ; 35.4886 ; 35.4663 ; 35.436 ; 
35.3962 ; 35.3381 ; 35.3534 ; 35.3796 ; 35.4311 ; 35.4942 ; 35.5194 ; 35.5474 ; 35.5974 ; 35.7034 ; 35.9157 ; 36.0014 ; 36.136 ; 36.1711 ; 36.1988 ; 36.3354 ; 36.4068 ; 36.4909 ; 36.6231 ; 36.8354 ; 36.9281 ; 
37.0548 ; 37.2975 ; 37.8218 ; 38.6879 ; 39.9903 ; 41.7396 ; 42.2089 ; 42.8983 ; 43.5737 ; 44.1031 ] 
  
Bolt 2 - Shear Force (kips): [0.067789 ; 0.109875 ; 0.220664 ; 0.320242 ; 0.456034 ; 0.63588 ; 0.848353 ; 1.06703 ; 1.28521 ; 1.54038 ; 1.98077 ; 3.05295 ; 4.31884 ; 5.71134 ; 7.05755 ; 7.51569 ; 7.70867 ; 
7.98468 ; 8.36675 ; 8.89716 ; 9.55785 ; 9.77589 ; 10.083 ; 10.3711 ; 10.4344 ; 10.535 ; 10.6788 ; 10.8699 ; 11.1075 ; 11.1889 ; 11.3013 ; 11.3632 ; 11.5264 ; 11.6635 ; 11.6927 ; 11.7715 ; 11.8966 ; 12.0274 ; 
12.0557 ; 12.1236 ; 12.191 ; 12.1795 ; 12.0861 ; 11.8959 ; 11.6459 ; 11.568 ; 11.444 ; 11.3277 ; 11.2399 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9365 ; 35.9356 ; 35.9885 ; 36.1427 ; 36.3924 ; 36.8491 ; 37.6993 ; 38.785 ; 39.8818 ; 41.3206 ; 43.0795 ; 45.5153 ; 48.6893 ; 52.4699 ; 53.5431 ; 53.9112 ; 54.4392 ; 
55.1796 ; 56.2733 ; 57.7216 ; 58.2979 ; 59.2817 ; 60.6322 ; 60.9603 ; 61.3446 ; 61.89 ; 62.7225 ; 63.6094 ; 63.9167 ; 64.3446 ; 64.4937 ; 64.7223 ; 65.0678 ; 65.2112 ; 65.4092 ; 65.6708 ; 66.0336 ; 66.1688 ; 
66.3622 ; 66.6346 ; 67.0362 ; 67.5508 ; 68.2581 ; 69.0814 ; 69.2842 ; 69.5557 ; 69.8306 ; 70.0626 ] 
  
Bolt 3 - Shear Force (kips): [0.043382 ; 0.013839 ; 0.05252 ; 0.09478 ; 0.16114 ; 0.2477 ; 0.36304 ; 0.5063 ; 0.67798 ; 0.89563 ; 1.0854 ; 1.3318 ; 1.5934 ; 1.8689 ; 2.1364 ; 2.212 ; 2.2536 ; 2.3116 ; 2.3799 ; 
2.5484 ; 2.7511 ; 2.6198 ; 3.0806 ; 2.4383 ; 2.3973 ; 2.3968 ; 2.3851 ; 2.3674 ; 2.3334 ; 2.502 ; 2.796 ; 2.898 ; 3.0143 ; 3.1493 ; 3.245 ; 3.3694 ; 3.5125 ; 3.6674 ; 3.7121 ; 3.7935 ; 3.9247 ; 4.1613 ; 4.4048 ; 
4.6471 ; 5.0318 ; 5.1231 ; 5.2452 ; 5.331 ; 5.3743 ] 
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Figure B.54 Connection L6_4_0.5_0.75_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.75_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.6806e+003 
  
Plastic Stiffness (k/in): 7.9169 
  
Displacement (in): [2.5894e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.30034 ; 0.37542 ; 0.48805 ; 0.65699 ; 
0.71949 ; 0.74293 ; 0.77809 ; 0.83082 ; 0.85059 ; 0.88026 ; 0.92475 ; 0.99149 ; 1.0165 ; 1.0541 ; 1.1104 ; 1.1315 ; 1.1632 ; 1.2107 ; 1.282 ; 1.3889 ; 1.5492 ; 1.6094 ; 1.6319 ; 1.6657 ; 1.7165 ; 1.7926 ; 1.9067 ; 
1.9496 ; 2.0138 ; 2.0379 ; 2.074 ; 2.1282 ; 2.2094 ; 2.3314 ; 2.3735 ; 2.4368 ; 2.5 ] 
  
Force (kips): [-0.858426 ; 1.07958 ; 2.4239 ; 3.59912 ; 5.17255 ; 7.24025 ; 9.72975 ; 12.1523 ; 14.0615 ; 15.3249 ; 16.3141 ; 17.2275 ; 18.2402 ; 19.1182 ; 19.9018 ; 20.9232 ; 22.1983 ; 22.6067 ; 22.7593 ; 
22.9717 ; 23.2734 ; 23.3825 ; 23.5582 ; 23.8092 ; 24.1747 ; 24.3104 ; 24.4958 ; 24.8044 ; 24.9423 ; 25.1134 ; 25.3481 ; 25.6613 ; 26.0845 ; 26.6198 ; 26.8052 ; 26.8761 ; 26.9755 ; 27.1182 ; 27.3231 ; 27.6044 ; 
27.7027 ; 27.8469 ; 27.9079 ; 28.0084 ; 28.143 ; 28.3325 ; 28.5917 ; 28.6785 ; 28.8049 ; 28.9238 ] 
  
Bolt 1 - Tensile Force (kips): [34.8062 ; 34.7451 ; 34.6986 ; 34.6545 ; 34.5916 ; 34.5036 ; 34.388 ; 34.261 ; 34.143 ; 34.035 ; 33.9053 ; 33.754 ; 33.0722 ; 32.1619 ; 31.3007 ; 30.1408 ; 28.5291 ; 27.9818 ; 
27.7678 ; 27.473 ; 27.0456 ; 26.8878 ; 26.6146 ; 26.2369 ; 25.7191 ; 25.5946 ; 25.589 ; 25.5906 ; 25.5921 ; 25.5961 ; 25.6036 ; 25.6162 ; 25.6375 ; 25.6715 ; 25.6838 ; 25.6081 ; 25.6087 ; 25.6181 ; 25.6375 ; 
25.6699 ; 25.6826 ; 25.7023 ; 25.6991 ; 25.6265 ; 25.6068 ; 25.5314 ; 25.4493 ; 25.4307 ; 25.3892 ; 25.3516 ] 
  
Bolt 1 - Shear Force (kips): [0.0415394 ; 0.0888146 ; 0.167872 ; 0.239078 ; 0.337111 ; 0.471054 ; 0.640075 ; 0.818093 ; 0.979968 ; 1.12865 ; 1.30151 ; 1.48969 ; 2.25407 ; 3.14437 ; 3.93616 ; 4.94026 ; 
6.24974 ; 6.67656 ; 6.84099 ; 7.06586 ; 7.3874 ; 7.50358 ; 7.701 ; 7.96931 ; 8.33143 ; 8.41895 ; 8.4295 ; 8.43859 ; 8.44109 ; 8.44409 ; 8.44775 ; 8.45262 ; 8.46002 ; 8.47139 ; 8.47548 ; 8.56212 ; 8.5673 ; 
8.57037 ; 8.56821 ; 8.56237 ; 8.56013 ; 8.55694 ; 8.59527 ; 8.90401 ; 9.05061 ; 9.33554 ; 9.65073 ; 9.72981 ; 9.88849 ; 10.034 ] 
  
Bolt 2 - Tensile Force (kips): [34.8284 ; 34.7561 ; 34.7 ; 34.6524 ; 34.5952 ; 34.5352 ; 34.499 ; 34.5291 ; 34.6565 ; 34.833 ; 35.0922 ; 35.5444 ; 35.9195 ; 36.1345 ; 36.3679 ; 36.7465 ; 37.2906 ; 37.5006 ; 
37.5676 ; 37.6796 ; 37.8421 ; 37.9007 ; 37.9603 ; 38.0604 ; 38.187 ; 38.1882 ; 38.1327 ; 38.0374 ; 37.9911 ; 37.9391 ; 37.8743 ; 37.799 ; 37.7073 ; 37.6506 ; 37.6343 ; 37.6525 ; 37.6479 ; 37.6457 ; 37.6465 ; 
37.682 ; 37.7029 ; 37.7454 ; 37.785 ; 37.9578 ; 38.2451 ; 38.9056 ; 39.7971 ; 40.1025 ; 40.6163 ; 41.1003 ] 
  
Bolt 2 - Shear Force (kips): [0.0657614 ; 0.0827409 ; 0.165937 ; 0.243859 ; 0.351211 ; 0.498457 ; 0.683704 ; 0.882676 ; 1.08152 ; 1.29229 ; 1.53765 ; 1.77862 ; 2.51165 ; 3.326 ; 4.01819 ; 4.84868 ; 5.73459 ; 
5.9899 ; 6.08932 ; 6.22041 ; 6.40418 ; 6.47164 ; 6.5951 ; 6.76573 ; 7.02782 ; 7.15845 ; 7.39592 ; 7.75684 ; 7.89934 ; 8.09565 ; 8.37193 ; 8.75115 ; 9.26783 ; 9.91935 ; 10.1445 ; 10.2095 ; 10.328 ; 10.4992 ; 
10.7442 ; 11.0738 ; 11.1873 ; 11.3471 ; 11.3918 ; 11.3974 ; 11.4584 ; 11.3626 ; 11.248 ; 11.2166 ; 11.1271 ; 11.0461 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9362 ; 35.9143 ; 35.9349 ; 36.0266 ; 36.2294 ; 36.5429 ; 37.1703 ; 38.1065 ; 39.042 ; 40.1137 ; 41.6067 ; 43.6963 ; 45.5594 ; 47.2194 ; 49.4088 ; 52.0758 ; 52.8683 ; 
53.1505 ; 53.5447 ; 54.0977 ; 54.2969 ; 54.5798 ; 55.028 ; 55.7704 ; 56.0841 ; 56.4661 ; 57.2354 ; 57.7136 ; 58.2162 ; 58.8871 ; 59.6778 ; 60.7062 ; 61.967 ; 62.4471 ; 62.6384 ; 62.9207 ; 63.3321 ; 63.8958 ; 
64.5617 ; 64.7743 ; 65.0828 ; 65.2243 ; 65.4459 ; 65.7368 ; 66.1401 ; 66.6937 ; 66.8705 ; 67.1371 ; 67.3837 ] 
  
Bolt 3 - Shear Force (kips): [0.044648 ; 0.011617 ; 0.037374 ; 0.070364 ; 0.1242 ; 0.2009 ; 0.29863 ; 0.41577 ; 0.55166 ; 0.72918 ; 0.93972 ; 1.1501 ; 1.3949 ; 1.5785 ; 1.7361 ; 1.9356 ; 2.1297 ; 2.1853 ; 2.2156 
; 2.2414 ; 2.2785 ; 2.2916 ; 2.3706 ; 2.3464 ; 2.4385 ; 2.5238 ; 2.5462 ; 2.3368 ; 2.2588 ; 2.2821 ; 2.1377 ; 2.0155 ; 1.9032 ; 1.8869 ; 1.9528 ; 1.9505 ; 1.9578 ; 1.9778 ; 2.0663 ; 2.162 ; 2.1946 ; 2.2736 ; 2.4124 ; 
2.5809 ; 2.7835 ; 2.9818 ; 3.218 ; 3.3502 ; 3.5217 ; 3.6579 ] 
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Figure B.55 Connection L6_4_0.5_0.875_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3549e+003 
  
Plastic Stiffness (k/in): 18.0915 
  
Displacement (in): [6.1592e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.46527 ; 0.47418 ; 
0.48755 ; 0.50759 ; 0.51511 ; 0.52638 ; 0.5433 ; 0.56867 ; 0.57818 ; 0.59245 ; 0.60672 ; 0.62099 ; 0.6424 ; 0.67451 ; 0.72267 ; 0.79491 ; 0.90328 ; 0.94392 ; 1.0049 ; 1.0963 ; 1.2335 ; 1.4392 ; 1.6892 ; 1.7517 ; 
1.8454 ; 1.9861 ; 2.197 ; 2.2595 ; 2.3533 ; 2.4939 ; 2.5 ] 
  
Force (kips): [-1.49479 ; 2.45223 ; 5.05779 ; 8.20528 ; 11.8323 ; 15.2518 ; 17.4045 ; 18.6616 ; 19.936 ; 21.2613 ; 22.58 ; 24.138 ; 26.0391 ; 26.6455 ; 27.4659 ; 27.7514 ; 27.8587 ; 28.0437 ; 28.2871 ; 28.3941 ; 
28.5475 ; 28.7678 ; 29.0731 ; 29.1808 ; 29.347 ; 29.5076 ; 29.6613 ; 29.8825 ; 30.2039 ; 30.6821 ; 31.3356 ; 32.1885 ; 32.4915 ; 32.8916 ; 33.4532 ; 34.1978 ; 35.066 ; 35.8327 ; 35.9914 ; 36.2226 ; 36.5392 ; 
36.9162 ; 37.0169 ; 37.1643 ; 37.3595 ; 37.3674 ] 
  
Bolt 1 - Tensile Force (kips): [48.5765 ; 48.4351 ; 48.3374 ; 48.2146 ; 48.0636 ; 47.9094 ; 47.7997 ; 47.7144 ; 47.6005 ; 47.487 ; 47.3841 ; 47.2727 ; 47.0983 ; 47.0024 ; 46.779 ; 46.6281 ; 46.5668 ; 46.4629 ; 
46.3189 ; 46.2581 ; 46.17 ; 46.0416 ; 45.854 ; 45.7858 ; 45.6822 ; 45.581 ; 45.4825 ; 45.3402 ; 45.1363 ; 44.8247 ; 44.3766 ; 43.7529 ; 43.521 ; 43.2037 ; 42.7319 ; 42.0807 ; 41.293 ; 40.5881 ; 40.43 ; 40.3317 ; 
40.363 ; 40.3276 ; 40.3396 ; 40.3632 ; 40.395 ; 40.3966 ] 
  
Bolt 1 - Shear Force (kips): [0.082414 ; 0.15314 ; 0.29239 ; 0.47065 ; 0.68637 ; 0.9013 ; 1.0554 ; 1.1806 ; 1.3486 ; 1.5142 ; 1.6645 ; 1.8271 ; 2.0695 ; 2.1965 ; 2.4954 ; 2.7016 ; 2.7841 ; 2.9216 ; 3.1083 ; 3.1852 
; 3.2953 ; 3.4536 ; 3.6797 ; 3.7606 ; 3.8823 ; 4.0001 ; 4.1137 ; 4.2768 ; 4.5082 ; 4.8556 ; 5.3448 ; 6.0098 ; 6.2527 ; 6.5823 ; 7.0637 ; 7.7107 ; 8.4761 ; 9.1588 ; 9.3106 ; 9.4181 ; 9.4155 ; 9.5058 ; 9.508 ; 9.5009 ; 
9.4982 ; 9.4983 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.585 ; 48.3976 ; 48.2647 ; 48.1109 ; 47.9354 ; 47.7735 ; 47.6539 ; 47.5741 ; 47.4727 ; 47.3989 ; 47.3815 ; 47.2982 ; 47.1915 ; 47.1622 ; 47.0972 ; 47.0167 ; 46.9837 ; 46.9223 ; 
46.853 ; 46.8208 ; 46.7781 ; 46.7241 ; 46.6606 ; 46.6424 ; 46.6156 ; 46.5959 ; 46.5828 ; 46.5733 ; 46.5773 ; 46.5922 ; 46.6646 ; 46.8752 ; 46.9756 ; 47.1976 ; 47.6104 ; 48.316 ; 49.5394 ; 51.0864 ; 51.4632 ; 
52.0985 ; 53.1055 ; 54.3826 ; 54.7542 ; 55.2978 ; 56.0616 ; 56.0941 ] 
  
Bolt 2 - Shear Force (kips): [0.080699 ; 0.22622 ; 0.42282 ; 0.67285 ; 0.97427 ; 1.2806 ; 1.5347 ; 1.7846 ; 2.1161 ; 2.4167 ; 2.6382 ; 2.877 ; 3.262 ; 3.4373 ; 3.7881 ; 3.9959 ; 4.0777 ; 4.2129 ; 4.3962 ; 4.4717 ; 
4.5798 ; 4.7349 ; 4.9544 ; 5.0327 ; 5.1506 ; 5.2644 ; 5.3735 ; 5.5298 ; 5.7508 ; 6.0792 ; 6.5296 ; 7.1098 ; 7.3087 ; 7.5416 ; 7.8209 ; 8.1465 ; 8.416 ; 8.5413 ; 8.5549 ; 8.4911 ; 8.2995 ; 8.1276 ; 8.0664 ; 7.9728 ; 
7.8487 ; 7.8434 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8936 ; 49.8597 ; 49.8679 ; 49.9342 ; 50.0658 ; 50.3362 ; 50.5259 ; 50.7431 ; 51.1916 ; 52.2857 ; 54.0467 ; 56.5541 ; 57.4201 ; 58.6416 ; 59.0727 ; 59.2312 ; 59.4324 ; 
59.7134 ; 59.7961 ; 59.9192 ; 60.1015 ; 60.3626 ; 60.4609 ; 60.5979 ; 60.7377 ; 60.8836 ; 61.1045 ; 61.4259 ; 62.0096 ; 62.9126 ; 64.2883 ; 64.8375 ; 65.5013 ; 66.4944 ; 67.8528 ; 69.2919 ; 70.3431 ; 70.5337 ; 
70.8405 ; 71.2174 ; 71.7655 ; 71.9436 ; 72.3122 ; 72.839 ; 72.8614 ] 
  
Bolt 3 - Shear Force (kips): [ 0.043583 ; 0.0535539 ; 0.123659 ; 0.226276 ; 0.370189 ; 0.557893 ; 0.755072 ; 0.94572 ; 1.17687 ; 1.4994 ; 1.74405 ; 2.05094 ; 2.53366 ; 2.69163 ; 2.89135 ; 2.95776 ; 2.98403 ; 
3.04886 ; 3.11839 ; 3.17389 ; 3.26206 ; 3.39511 ; 3.5587 ; 3.60946 ; 3.7262 ; 3.89949 ; 4.34195 ; 4.99181 ; 6.02211 ; 7.42333 ; 8.93901 ; 9.26144 ; 9.07092 ; 9.25292 ; 9.94004 ; 11.1125 ; 12.6844 ; 14.2354 ; 
14.5805 ; 15.222 ; 16.3251 ; 17.4961 ; 17.8425 ; 18.3742 ; 18.9668 ; 18.9896 ] 
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Figure B.56 Connection L6_4_0.5_0.875_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.5803e+003 
  
Plastic Stiffness (k/in): 11.0564 
  
Displacement (in): [5.9802e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.66174 ; 0.66565 ; 0.67151 ; 0.68029 ; 0.69348 ; 0.71325 ; 0.74292 ; 0.78741 ; 0.85415 ; 0.87918 ; 0.91672 ; 0.97304 ; 0.99416 ; 1.0258 ; 1.0734 ; 1.1446 ; 1.2515 ; 1.4119 ; 1.452 ; 1.4921 ; 1.5522 ; 1.6424 ; 
1.7777 ; 1.9807 ; 2.2307 ; 2.4807 ; 2.5 ] 
  
Force (kips): [-1.49504 ; 1.59073 ; 3.54452 ; 5.94511 ; 8.89002 ; 11.9622 ; 14.2151 ; 14.6464 ; 15.1032 ; 15.6007 ; 16.1832 ; 16.9019 ; 17.6541 ; 18.5183 ; 19.6247 ; 20.9615 ; 22.5397 ; 24.3686 ; 24.403 ; 
24.4517 ; 24.5208 ; 24.6226 ; 24.7913 ; 25.0294 ; 25.3603 ; 25.8259 ; 25.9977 ; 26.2418 ; 26.6119 ; 26.7394 ; 26.9221 ; 27.1848 ; 27.5515 ; 28.0432 ; 28.705 ; 28.862 ; 29.0071 ; 29.2109 ; 29.4876 ; 29.8452 ; 
30.2942 ; 30.721 ; 31.0546 ; 31.0777 ] 
  
Bolt 1 - Tensile Force (kips): [48.5759 ; 48.4662 ; 48.3936 ; 48.3015 ; 48.1827 ; 48.0496 ; 47.9413 ; 47.9177 ; 47.8906 ; 47.8584 ; 47.8136 ; 47.7485 ; 47.6973 ; 47.6399 ; 47.5789 ; 47.5056 ; 47.423 ; 47.3322 ; 
47.3304 ; 47.3275 ; 47.3235 ; 47.3176 ; 47.308 ; 47.2934 ; 47.2702 ; 47.2287 ; 47.2114 ; 47.1852 ; 47.1351 ; 47.1169 ; 47.0886 ; 47.0395 ; 46.9475 ; 46.7613 ; 46.5059 ; 46.4448 ; 46.391 ; 46.3179 ; 46.224 ; 
46.1056 ; 45.9578 ; 45.8566 ; 45.8017 ; 45.799 ] 
  
Bolt 1 - Shear Force (kips): [0.081844 ; 0.11142 ; 0.21246 ; 0.34634 ; 0.52019 ; 0.7118 ; 0.86743 ; 0.90243 ; 0.94345 ; 0.99353 ; 1.0643 ; 1.1667 ; 1.2491 ; 1.3424 ; 1.4441 ; 1.57 ; 1.7207 ; 1.9008 ; 1.9044 ; 
1.9095 ; 1.9171 ; 1.9284 ; 1.9461 ; 1.9727 ; 2.0138 ; 2.0836 ; 2.112 ; 2.155 ; 2.2336 ; 2.2626 ; 2.3077 ; 2.3846 ; 2.5269 ; 2.8087 ; 3.1844 ; 3.2719 ; 3.3496 ; 3.4559 ; 3.5954 ; 3.7759 ; 4.0082 ; 4.201 ; 4.3409 ; 
4.3499 ] 
  
Bolt 2 - Tensile Force (kips): [48.5821 ; 48.4374 ; 48.3366 ; 48.2193 ; 48.0846 ; 47.9633 ; 47.8791 ; 47.8579 ; 47.8419 ; 47.8362 ; 47.8477 ; 47.8141 ; 47.8454 ; 47.8906 ; 48.0107 ; 48.1235 ; 48.2764 ; 48.7564 ; 
48.765 ; 48.7783 ; 48.7988 ; 48.8303 ; 48.8776 ; 48.9523 ; 49.069 ; 49.259 ; 49.3328 ; 49.4476 ; 49.6144 ; 49.6779 ; 49.7734 ; 49.915 ; 50.1223 ; 50.4281 ; 50.9684 ; 51.1068 ; 51.2516 ; 51.4769 ; 51.838 ; 
52.4183 ; 53.3504 ; 54.513 ; 55.6221 ; 55.7064 ] 
  
Bolt 2 - Shear Force (kips): [0.080337 ; 0.16724 ; 0.31501 ; 0.50728 ; 0.75446 ; 1.0287 ; 1.2733 ; 1.338 ; 1.4202 ; 1.5276 ; 1.6795 ; 1.8816 ; 2.0478 ; 2.2119 ; 2.3696 ; 2.5524 ; 2.7991 ; 3.1859 ; 3.1937 ; 3.2052 ; 
3.2221 ; 3.2478 ; 3.2884 ; 3.3499 ; 3.444 ; 3.5937 ; 3.6517 ; 3.7399 ; 3.8872 ; 3.9418 ; 4.025 ; 4.1568 ; 4.3716 ; 4.7326 ; 5.2108 ; 5.3191 ; 5.417 ; 5.5504 ; 5.7207 ; 5.9155 ; 6.1 ; 6.2258 ; 6.2958 ; 6.2995 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.89 ; 49.8305 ; 49.7997 ; 49.8024 ; 49.8377 ; 49.9577 ; 49.9763 ; 49.986 ; 49.9828 ; 49.9758 ; 50.0381 ; 50.3029 ; 50.9819 ; 52.0902 ; 53.5483 ; 55.7947 ; 58.8176 ; 58.8547 
; 58.909 ; 58.9897 ; 59.1084 ; 59.2306 ; 59.4035 ; 59.6846 ; 60.1271 ; 60.2993 ; 60.54 ; 61.0527 ; 61.2219 ; 61.4632 ; 61.8725 ; 62.4672 ; 63.1585 ; 64.091 ; 64.3715 ; 64.6117 ; 64.9546 ; 65.4331 ; 66.0039 ; 
66.6863 ; 67.2031 ; 67.4487 ; 67.4579 ] 
  
Bolt 3 - Shear Force (kips): [0.0486271 ; 0.0374379 ; 0.0899232 ; 0.169934 ; 0.284788 ; 0.432691 ; 0.594485 ; 0.639926 ; 0.702834 ; 0.785878 ; 0.889633 ; 1.01233 ; 1.15101 ; 1.29445 ; 1.4003 ; 1.66902 ; 
2.09907 ; 2.58302 ; 2.59742 ; 2.61658 ; 2.64085 ; 2.67934 ; 2.81669 ; 3.01675 ; 3.28269 ; 3.52415 ; 3.99154 ; 4.67795 ; 4.97096 ; 5.24038 ; 5.58244 ; 5.78802 ; 6.23147 ; 7.04725 ; 8.15604 ; 8.51047 ; 8.82679 ; 
9.3625 ; 9.99841 ; 10.7677 ; 11.984 ; 13.3234 ; 14.5385 ; 14.6441 ] 
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Figure B.57 Connection L6_4_0.5_0.875_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0434e+003 
  
Plastic Stiffness (k/in): 7.6734 
  
Displacement (in): [4.449e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.84081 ; 
0.87596 ; 0.9287 ; 0.94847 ; 0.97813 ; 0.98926 ; 1.0059 ; 1.031 ; 1.0685 ; 1.1248 ; 1.2093 ; 1.241 ; 1.2529 ; 1.2707 ; 1.2974 ; 1.3375 ; 1.3976 ; 1.4878 ; 1.5216 ; 1.5724 ; 1.6485 ; 1.7627 ; 1.9339 ; 2.1839 ; 2.4339 
; 2.5 ] 
  
Force (kips): [-1.49433 ; 1.02632 ; 2.49677 ; 4.34344 ; 6.6915 ; 9.37102 ; 11.6201 ; 12.9177 ; 13.762 ; 14.5018 ; 15.301 ; 16.3804 ; 17.6144 ; 19.0005 ; 20.5862 ; 20.9199 ; 21.0404 ; 21.2281 ; 21.4901 ; 21.5841 ; 
21.7291 ; 21.7886 ; 21.8771 ; 22.0118 ; 22.1901 ; 22.4538 ; 22.8445 ; 22.9721 ; 23.0232 ; 23.0991 ; 23.2081 ; 23.3618 ; 23.5925 ; 23.8899 ; 24.0101 ; 24.1706 ; 24.3946 ; 24.6962 ; 25.0855 ; 25.5551 ; 25.937 ; 
26.0309 ] 
  
Bolt 1 - Tensile Force (kips): [48.5757 ; 48.4866 ; 48.4325 ; 48.3625 ; 48.2699 ; 48.1574 ; 48.0541 ; 47.9837 ; 47.9256 ; 47.8627 ; 47.8078 ; 47.7434 ; 47.6876 ; 47.6399 ; 47.6007 ; 47.5943 ; 47.5921 ; 47.5886 ; 
47.5842 ; 47.5829 ; 47.5804 ; 47.5789 ; 47.5766 ; 47.5732 ; 47.5699 ; 47.5651 ; 47.5559 ; 47.5542 ; 47.5533 ; 47.5522 ; 47.5506 ; 47.5488 ; 47.5479 ; 47.5515 ; 47.5525 ; 47.5555 ; 47.5609 ; 47.5711 ; 47.59 ; 
47.6266 ; 47.6718 ; 47.6844 ] 
  
Bolt 1 - Shear Force (kips): [0.081705 ; 0.086218 ; 0.15844 ; 0.2593 ; 0.39611 ; 0.56208 ; 0.71429 ; 0.82273 ; 0.9186 ; 1.0263 ; 1.1259 ; 1.2447 ; 1.359 ; 1.4808 ; 1.6146 ; 1.6437 ; 1.6542 ; 1.6703 ; 1.6933 ; 
1.7016 ; 1.7147 ; 1.7203 ; 1.7286 ; 1.7413 ; 1.758 ; 1.7827 ; 1.8222 ; 1.835 ; 1.8402 ; 1.8475 ; 1.8584 ; 1.8742 ; 1.8952 ; 1.9204 ; 1.9303 ; 1.9431 ; 1.9613 ; 1.9858 ; 2.0186 ; 2.055 ; 2.0792 ; 2.0849 ] 
  
Bolt 2 - Tensile Force (kips): [48.5811 ; 48.4645 ; 48.388 ; 48.295 ; 48.1906 ; 48.0901 ; 48.0235 ; 47.9991 ; 48.045 ; 48.0587 ; 48.1053 ; 48.2515 ; 48.4865 ; 48.7424 ; 49.2473 ; 49.3854 ; 49.4378 ; 49.5164 ; 
49.6393 ; 49.6867 ; 49.7586 ; 49.785 ; 49.8253 ; 49.887 ; 49.9837 ; 50.1359 ; 50.3764 ; 50.4696 ; 50.5041 ; 50.5567 ; 50.6358 ; 50.756 ; 50.9411 ; 51.222 ; 51.3261 ; 51.4839 ; 51.7197 ; 52.0774 ; 52.6244 ; 
53.4322 ; 54.2629 ; 54.4826 ] 
  
Bolt 2 - Shear Force (kips): [0.080164 ; 0.12861 ; 0.23972 ; 0.38837 ; 0.58744 ; 0.82649 ; 1.0559 ; 1.2577 ; 1.465 ; 1.6706 ; 1.856 ; 2.069 ; 2.2405 ; 2.4208 ; 2.6979 ; 2.7683 ; 2.7952 ; 2.8373 ; 2.9015 ; 2.9255 ; 
2.9632 ; 2.9785 ; 3.0013 ; 3.0362 ; 3.0865 ; 3.1646 ; 3.2895 ; 3.3345 ; 3.3525 ; 3.3788 ; 3.4188 ; 3.4792 ; 3.5691 ; 3.6968 ; 3.7467 ; 3.8191 ; 3.9265 ; 4.0816 ; 4.2968 ; 4.562 ; 4.7632 ; 4.8096 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8974 ; 49.828 ; 49.774 ; 49.7388 ; 49.7126 ; 49.725 ; 49.7014 ; 49.6054 ; 49.7362 ; 50.2505 ; 50.9543 ; 51.9342 ; 53.5095 ; 56.0806 ; 56.6864 ; 56.9081 ; 57.2194 ; 57.6637 
; 57.828 ; 58.0546 ; 58.1164 ; 58.2016 ; 58.3678 ; 58.5565 ; 58.8631 ; 59.428 ; 59.6044 ; 59.6654 ; 59.7798 ; 59.9496 ; 60.2158 ; 60.5909 ; 61.0464 ; 61.266 ; 61.5542 ; 61.9184 ; 62.4171 ; 63.0632 ; 63.8571 ; 
64.5644 ; 64.7849 ] 
  
Bolt 3 - Shear Force (kips): [0.050103 ; 0.029569 ; 0.066695 ; 0.12863 ; 0.22048 ; 0.34207 ; 0.47305 ; 0.60813 ; 0.74403 ; 0.82389 ; 0.93038 ; 1.204 ; 1.5616 ; 1.9778 ; 2.3416 ; 2.3945 ; 2.4117 ; 2.5192 ; 2.57 ; 
2.5916 ; 2.5207 ; 2.5504 ; 2.6392 ; 2.6616 ; 2.7126 ; 2.7928 ; 2.8122 ; 2.9188 ; 2.9397 ; 3.0625 ; 3.2823 ; 3.4956 ; 3.6055 ; 3.9224 ; 3.9267 ; 4.1385 ; 4.6285 ; 5.0991 ; 5.6958 ; 6.7333 ; 7.5336 ; 7.7173 ] 
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Figure B.58 Connection L6_4_0.5_0.875_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2662e+003 
  
Plastic Stiffness (k/in): 18.2898 
  
Displacement (in): [5.4549e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.50138 ; 0.52142 ; 0.55149 ; 0.59659 ; 0.6417 ; 0.6868 ; 0.75445 ; 0.77982 ; 0.81787 ; 0.87496 ; 0.96058 ; 0.99269 ; 1.0409 ; 1.1131 ; 1.1402 ; 1.1808 ; 1.2418 ; 1.3332 ; 1.4704 ; 1.4736 ; 1.4784 ; 1.4856 ; 
1.4965 ; 1.5128 ; 1.5372 ; 1.5738 ; 1.5875 ; 1.6081 ; 1.639 ; 1.6853 ; 1.7549 ; 1.8244 ; 1.8939 ; 1.9199 ; 1.9297 ; 1.9444 ; 1.9664 ; 1.9994 ; 2.0488 ; 2.1231 ; 2.2344 ; 2.4014 ; 2.5 ] 
  
Force (kips): [-1.36354 ; 2.39882 ; 5.01583 ; 8.21092 ; 12.0496 ; 16.047 ; 19.0993 ; 19.7572 ; 20.4389 ; 21.1782 ; 22.0286 ; 23.0481 ; 24.2147 ; 25.4607 ; 26.8976 ; 28.6537 ; 30.7619 ; 31.4403 ; 31.6968 ; 
32.0782 ; 32.6518 ; 33.2093 ; 33.7277 ; 34.481 ; 34.769 ; 35.1428 ; 35.6648 ; 36.3586 ; 36.5939 ; 36.9246 ; 37.3837 ; 37.551 ; 37.7913 ; 38.1297 ; 38.5897 ; 39.2046 ; 39.22 ; 39.2432 ; 39.2752 ; 39.3199 ; 
39.3854 ; 39.4809 ; 39.6256 ; 39.679 ; 39.7616 ; 39.8856 ; 40.0562 ; 40.2969 ; 40.5183 ; 40.7312 ; 40.8171 ; 40.8495 ; 40.8996 ; 40.968 ; 41.0633 ; 41.1989 ; 41.3919 ; 41.6673 ; 42.0367 ; 42.2382 ] 
  
Bolt 1 - Tensile Force (kips): [48.5728 ; 48.4235 ; 48.3133 ; 48.1721 ; 47.9889 ; 47.7798 ; 47.5989 ; 47.5539 ; 47.5011 ; 47.4314 ; 47.3316 ; 47.1897 ; 46.9889 ; 46.7204 ; 45.9751 ; 44.6135 ; 42.7614 ; 42.0829 ; 
41.8206 ; 41.4235 ; 40.8168 ; 40.2009 ; 39.5919 ; 38.67 ; 38.306 ; 37.8196 ; 37.1258 ; 36.5456 ; 36.5169 ; 36.4823 ; 36.4413 ; 36.4274 ; 36.4093 ; 36.3852 ; 36.356 ; 36.3219 ; 36.3071 ; 36.2796 ; 36.2574 ; 
36.2492 ; 36.2389 ; 36.2272 ; 36.2124 ; 36.2069 ; 36.1989 ; 36.1861 ; 36.1731 ; 36.1608 ; 36.1474 ; 36.0936 ; 36.0283 ; 35.9961 ; 35.9298 ; 35.8695 ; 35.8134 ; 35.7407 ; 35.643 ; 35.5201 ; 35.3831 ; 35.3079 ] 
  
Bolt 1 - Shear Force (kips): [0.0864383 ; 0.170255 ; 0.324789 ; 0.524574 ; 0.776128 ; 1.05311 ; 1.28641 ; 1.34413 ; 1.41227 ; 1.50309 ; 1.63407 ; 1.81639 ; 2.06277 ; 2.38063 ; 3.30122 ; 4.8262 ; 6.72135 ; 
7.37541 ; 7.62176 ; 7.98859 ; 8.53808 ; 9.084 ; 9.61112 ; 10.3885 ; 10.6865 ; 11.0744 ; 11.607 ; 12.0305 ; 12.0325 ; 12.0294 ; 12.0208 ; 12.0173 ; 12.0124 ; 12.0054 ; 11.9965 ; 11.9872 ; 12.0224 ; 12.0781 ; 
12.1148 ; 12.1168 ; 12.1187 ; 12.1159 ; 12.1093 ; 12.1059 ; 12.1003 ; 12.0911 ; 12.079 ; 12.0627 ; 12.0458 ; 12.2301 ; 12.4522 ; 12.5503 ; 12.7409 ; 12.8966 ; 13.0231 ; 13.1687 ; 13.3377 ; 13.5439 ; 13.7002 ; 
13.7903 ] 
  
Bolt 2 - Tensile Force (kips): [48.5801 ; 48.4066 ; 48.2719 ; 48.1104 ; 47.9255 ; 47.7425 ; 47.6055 ; 47.5722 ; 47.5435 ; 47.5011 ; 47.4524 ; 47.3866 ; 47.3307 ; 47.39 ; 47.0978 ; 46.3743 ; 45.5716 ; 45.3893 ; 
45.3242 ; 45.2397 ; 45.1316 ; 45.0483 ; 45.0084 ; 44.9965 ; 44.9784 ; 44.9986 ; 45.0392 ; 44.9417 ; 44.8329 ; 44.7081 ; 44.5973 ; 44.5711 ; 44.5549 ; 44.5749 ; 44.7684 ; 45.2482 ; 45.2671 ; 45.2959 ; 45.329 ; 
45.3688 ; 45.4295 ; 45.5232 ; 45.5847 ; 45.608 ; 45.5932 ; 45.5614 ; 45.7401 ; 46.2907 ; 46.8087 ; 47.2843 ; 47.4566 ; 47.5202 ; 47.617 ; 47.7692 ; 47.9998 ; 48.333 ; 48.8279 ; 49.6794 ; 50.8924 ; 51.6283 ] 
  
Bolt 2 - Shear Force (kips): [0.0683259 ; 0.218889 ; 0.418421 ; 0.672628 ; 0.989675 ; 1.33749 ; 1.65061 ; 1.73556 ; 1.84291 ; 1.99059 ; 2.206 ; 2.49667 ; 2.84534 ; 3.2177 ; 4.08577 ; 5.45418 ; 7.03198 ; 
7.48933 ; 7.65893 ; 7.90566 ; 8.26579 ; 8.61022 ; 8.92885 ; 9.38501 ; 9.56802 ; 9.80356 ; 10.1513 ; 10.8108 ; 11.1174 ; 11.5444 ; 12.1163 ; 12.3142 ; 12.5913 ; 12.9683 ; 13.4083 ; 13.9144 ; 13.9191 ; 13.9256 ; 
13.9437 ; 13.9793 ; 14.0317 ; 14.1073 ; 14.33 ; 14.4202 ; 14.6094 ; 14.9353 ; 15.1962 ; 15.3656 ; 15.5167 ; 15.641 ; 15.688 ; 15.7049 ; 15.7291 ; 15.7667 ; 15.821 ; 15.8922 ; 15.9939 ; 16.031 ; 16.0782 ; 16.0261 
] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8936 ; 49.8599 ; 49.8761 ; 49.9566 ; 50.1643 ; 50.6566 ; 50.804 ; 50.9919 ; 51.2238 ; 51.5231 ; 51.955 ; 52.7132 ; 53.9791 ; 55.8367 ; 58.4786 ; 61.8318 ; 62.9331 ; 
63.3104 ; 63.8096 ; 64.4337 ; 65.1128 ; 65.7984 ; 67.037 ; 67.6054 ; 68.2366 ; 69.192 ; 70.5026 ; 70.9348 ; 71.5433 ; 72.4335 ; 72.7903 ; 73.2602 ; 73.878 ; 74.6831 ; 75.7541 ; 75.7815 ; 75.8224 ; 75.8818 ; 
75.9679 ; 76.0898 ; 76.2602 ; 76.5116 ; 76.6022 ; 76.7353 ; 76.9315 ; 77.2141 ; 77.6145 ; 77.9855 ; 78.3605 ; 78.4991 ; 78.5522 ; 78.6306 ; 78.7452 ; 78.9141 ; 79.1623 ; 79.5638 ; 80.1264 ; 80.8568 ; 81.3402 ] 
  
Bolt 3 - Shear Force (kips): [0.0499488 ; 0.0436851 ; 0.1065 ; 0.202817 ; 0.342508 ; 0.529735 ; 0.735011 ; 0.790796 ; 0.865095 ; 0.963039 ; 1.10161 ; 1.30285 ; 1.53178 ; 1.78357 ; 2.13611 ; 2.56722 ; 3.0122 ; 
3.1464 ; 3.20861 ; 3.31363 ; 3.4955 ; 3.6077 ; 3.79464 ; 4.69674 ; 5.07488 ; 5.42903 ; 5.47671 ; 5.57076 ; 5.79749 ; 6.27614 ; 6.74801 ; 6.97477 ; 7.26439 ; 7.59259 ; 7.97217 ; 8.54486 ; 8.56385 ; 8.59079 ; 
8.62885 ; 8.68065 ; 8.74978 ; 8.84229 ; 8.95463 ; 8.9961 ; 9.05293 ; 9.12892 ; 9.23351 ; 9.37314 ; 9.5542 ; 9.68442 ; 9.73958 ; 9.75974 ; 9.78677 ; 9.82542 ; 9.87522 ; 9.95905 ; 10.1689 ; 10.4861 ; 10.9486 ; 
11.2943 ] 
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Figure B.59 Connection L6_4_0.5_0.875_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.5192e+003 
  
Plastic Stiffness (k/in): 11.5108 
  
Displacement (in): [5.3954e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.25146 ; 0.29369 ; 0.35705 ; 0.45208 ; 0.59462 ; 
0.64807 ; 0.66812 ; 0.69818 ; 0.74329 ; 0.78839 ; 0.83349 ; 0.87859 ; 0.94624 ; 1.0477 ; 1.0501 ; 1.0537 ; 1.059 ; 1.0671 ; 1.0791 ; 1.0972 ; 1.1242 ; 1.1649 ; 1.2258 ; 1.3173 ; 1.4544 ; 1.6602 ; 1.9102 ; 2.1601 ; 
2.4101 ; 2.5 ] 
  
Force (kips): [-1.34868 ; 1.57907 ; 3.57172 ; 6.04076 ; 9.14461 ; 12.6311 ; 15.6312 ; 17.5189 ; 18.8008 ; 20.0454 ; 21.2344 ; 22.5406 ; 22.9849 ; 23.6014 ; 24.4336 ; 25.5302 ; 26.9167 ; 27.3806 ; 27.5471 ; 
27.8065 ; 28.202 ; 28.5959 ; 28.9902 ; 29.3814 ; 29.9115 ; 30.6075 ; 30.6246 ; 30.6496 ; 30.6856 ; 30.7376 ; 30.8125 ; 30.9236 ; 31.0859 ; 31.3198 ; 31.6491 ; 32.1051 ; 32.7181 ; 33.4922 ; 34.2846 ; 34.9275 ; 
35.4437 ; 35.6057 ] 
  
Bolt 1 - Tensile Force (kips): [48.5717 ; 48.4569 ; 48.3735 ; 48.2664 ; 48.1226 ; 47.9465 ; 47.7766 ; 47.6435 ; 47.5094 ; 47.3273 ; 47.1725 ; 47.0083 ; 46.9458 ; 46.8538 ; 46.706 ; 46.3726 ; 45.5263 ; 45.1867 ; 
45.06 ; 44.8618 ; 44.5485 ; 44.2348 ; 43.9038 ; 43.544 ; 43.0346 ; 42.3284 ; 42.3107 ; 42.2849 ; 42.2477 ; 42.1942 ; 42.1169 ; 42.0021 ; 41.8312 ; 41.5859 ; 41.2381 ; 40.741 ; 40.0504 ; 39.1241 ; 38.1203 ; 
37.2967 ; 36.7883 ; 36.7597 ] 
  
Bolt 1 - Shear Force (kips): [0.0851564 ; 0.126613 ; 0.240616 ; 0.393045 ; 0.595081 ; 0.835686 ; 1.06143 ; 1.2391 ; 1.42149 ; 1.66721 ; 1.86717 ; 2.06345 ; 2.13718 ; 2.24662 ; 2.42389 ; 2.83833 ; 3.87026 ; 
4.25471 ; 4.3959 ; 4.61451 ; 4.95495 ; 5.29119 ; 5.63979 ; 6.01201 ; 6.53082 ; 7.23138 ; 7.24861 ; 7.27366 ; 7.30977 ; 7.3617 ; 7.43654 ; 7.54703 ; 7.71031 ; 7.94242 ; 8.26791 ; 8.72615 ; 9.35062 ; 10.1677 ; 
11.016 ; 11.6718 ; 12.0641 ; 12.0779 ] 
  
Bolt 2 - Tensile Force (kips): [48.5762 ; 48.4428 ; 48.3375 ; 48.2106 ; 48.0647 ; 47.9136 ; 47.8112 ; 47.7555 ; 47.7374 ; 47.7069 ; 47.8444 ; 48.1352 ; 48.2235 ; 48.3458 ; 48.4991 ; 48.5817 ; 48.4032 ; 48.3408 ; 
48.3203 ; 48.2866 ; 48.2351 ; 48.2004 ; 48.1801 ; 48.1747 ; 48.2207 ; 48.3895 ; 48.3926 ; 48.3981 ; 48.4076 ; 48.4239 ; 48.4513 ; 48.4949 ; 48.5643 ; 48.6846 ; 48.8919 ; 49.2414 ; 49.8431 ; 50.8473 ; 52.0906 ; 
53.3325 ; 54.4763 ; 54.8028 ] 
  
Bolt 2 - Shear Force (kips): [0.067038 ; 0.1613 ; 0.31445 ; 0.5132 ; 0.77322 ; 1.0794 ; 1.3764 ; 1.6485 ; 1.9544 ; 2.346 ; 2.6388 ; 2.8818 ; 2.9652 ; 3.0861 ; 3.2732 ; 3.6754 ; 4.6061 ; 4.9465 ; 5.0708 ; 5.2624 ; 
5.5578 ; 5.8431 ; 6.1206 ; 6.3887 ; 6.7442 ; 7.1894 ; 7.2005 ; 7.2165 ; 7.2391 ; 7.271 ; 7.3163 ; 7.3823 ; 7.4783 ; 7.6102 ; 7.7854 ; 8.0158 ; 8.296 ; 8.6034 ; 8.8796 ; 9.0741 ; 9.297 ; 9.4415 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8903 ; 49.8319 ; 49.8075 ; 49.8248 ; 49.9103 ; 50.2047 ; 50.5749 ; 50.9559 ; 51.542 ; 52.6145 ; 54.3893 ; 55.0082 ; 55.9128 ; 57.2041 ; 59.0102 ; 61.4042 ; 62.2228 ; 
62.5207 ; 62.9186 ; 63.5517 ; 64.0978 ; 64.655 ; 65.3324 ; 66.2261 ; 67.3761 ; 67.4137 ; 67.4655 ; 67.5357 ; 67.6294 ; 67.7546 ; 67.9263 ; 68.1827 ; 68.5764 ; 69.1186 ; 69.9349 ; 71.0967 ; 72.6006 ; 74.2721 ; 
75.6867 ; 76.7783 ; 77.1394 ] 
  
Bolt 3 - Shear Force (kips): [0.053244 ; 0.030928 ; 0.076954 ; 0.15182 ; 0.2646 ; 0.414 ; 0.58444 ; 0.75491 ; 0.94517 ; 1.2048 ; 1.4677 ; 1.7163 ; 1.8248 ; 1.9829 ; 2.2022 ; 2.4531 ; 2.7156 ; 2.7965 ; 2.8242 ; 
2.9181 ; 2.98 ; 2.897 ; 2.9583 ; 2.989 ; 3.4379 ; 3.582 ; 3.5613 ; 3.5373 ; 3.5145 ; 3.5026 ; 3.5172 ; 3.4982 ; 3.543 ; 3.7094 ; 4.1977 ; 4.7547 ; 5.6859 ; 6.5761 ; 7.5119 ; 8.2151 ; 8.7675 ; 8.9561 ] 
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Figure B.60 Connection L6_4_0.5_0.875_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1998 
  
Plastic Stiffness (k/in): 8.1016 
  
Displacement (in): [4.0524e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.84081 ; 
0.87596 ; 0.9287 ; 0.94847 ; 0.97813 ; 0.98926 ; 1.0059 ; 1.031 ; 1.0685 ; 1.1248 ; 1.2093 ; 1.336 ; 1.3835 ; 1.4548 ; 1.5617 ; 1.7221 ; 1.9626 ; 2.2126 ; 2.4626 ; 2.5 ] 
  
Force (kips): [-1.34909 ; 1.03164 ; 2.5533 ; 4.48311 ; 6.95441 ; 9.92042 ; 12.7622 ; 14.7358 ; 15.9039 ; 16.8841 ; 17.7747 ; 18.8149 ; 20.1192 ; 21.6706 ; 23.4659 ; 23.854 ; 24.0063 ; 24.2127 ; 24.5319 ; 24.6592 
; 24.8604 ; 24.9403 ; 25.0504 ; 25.1999 ; 25.422 ; 25.7262 ; 26.1743 ; 26.7728 ; 26.9795 ; 27.2682 ; 27.6558 ; 28.1733 ; 28.8421 ; 29.4318 ; 29.9255 ; 29.9936 ] 
  
Bolt 1 - Tensile Force (kips): [48.5714 ; 48.4789 ; 48.4156 ; 48.3327 ; 48.221 ; 48.0756 ; 47.9204 ; 47.792 ; 47.6816 ; 47.5463 ; 47.4211 ; 47.3064 ; 47.1682 ; 46.9924 ; 46.7293 ; 46.6442 ; 46.6017 ; 46.5317 ; 
46.3716 ; 46.2953 ; 46.1704 ; 46.1189 ; 46.0467 ; 45.9455 ; 45.792 ; 45.5802 ; 45.2383 ; 44.768 ; 44.6031 ; 44.3761 ; 44.0597 ; 43.6286 ; 43.082 ; 42.5975 ; 42.1956 ; 42.1401 ] 
  
Bolt 1 - Shear Force (kips): [0.084881 ; 0.099647 ; 0.18251 ; 0.29945 ; 0.45866 ; 0.66184 ; 0.87342 ; 1.0484 ; 1.2038 ; 1.3975 ; 1.5755 ; 1.7346 ; 1.9137 ; 2.1408 ; 2.4893 ; 2.6019 ; 2.6568 ; 2.7477 ; 2.9588 ; 
3.0582 ; 3.218 ; 3.2827 ; 3.3727 ; 3.4971 ; 3.6827 ; 3.9344 ; 4.3304 ; 4.8646 ; 5.0494 ; 5.3029 ; 5.6535 ; 6.1247 ; 6.7178 ; 7.2374 ; 7.6672 ; 7.7263 ] 
  
Bolt 2 - Tensile Force (kips): [48.5748 ; 48.4687 ; 48.3861 ; 48.2832 ; 48.1656 ; 48.041 ; 47.9544 ; 47.9139 ; 47.9289 ; 47.9361 ; 47.9892 ; 48.2402 ; 48.6812 ; 49.2077 ; 49.8143 ; 49.9374 ; 49.9759 ; 50.0304 ; 
50.0717 ; 50.0757 ; 50.0777 ; 50.0752 ; 50.0768 ; 50.0875 ; 50.108 ; 50.1613 ; 50.2367 ; 50.4403 ; 50.5439 ; 50.7253 ; 51.0309 ; 51.546 ; 52.4219 ; 53.3999 ; 54.3954 ; 54.5439 ] 
  
Bolt 2 - Shear Force (kips): [0.067038 ; 0.12217 ; 0.23998 ; 0.39664 ; 0.60618 ; 0.86896 ; 1.144 ; 1.3991 ; 1.6591 ; 1.9739 ; 2.2381 ; 2.4583 ; 2.6809 ; 2.9398 ; 3.3427 ; 3.4688 ; 3.5274 ; 3.6221 ; 3.825 ; 3.9179 ; 
4.066 ; 4.126 ; 4.2093 ; 4.3244 ; 4.4957 ; 4.7275 ; 5.0849 ; 5.5274 ; 5.6628 ; 5.8411 ; 6.0744 ; 6.3638 ; 6.6855 ; 6.9217 ; 7.0762 ; 7.0944 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8974 ; 49.8304 ; 49.7796 ; 49.7533 ; 49.7605 ; 49.901 ; 50.1837 ; 50.469 ; 50.9208 ; 51.7123 ; 52.7754 ; 54.523 ; 57.0319 ; 60.2966 ; 61.0929 ; 61.3505 ; 61.7318 ; 62.3515 
; 62.561 ; 62.9401 ; 63.1103 ; 63.34 ; 63.6503 ; 64.0315 ; 64.5377 ; 65.2798 ; 66.2924 ; 66.6983 ; 67.2622 ; 67.9715 ; 68.9624 ; 70.3807 ; 71.7627 ; 72.9484 ; 73.1169 ] 
  
Bolt 3 - Shear Force (kips): [0.053974 ; 0.025366 ; 0.056759 ; 0.11541 ; 0.20588 ; 0.3306 ; 0.47153 ; 0.61513 ; 0.77353 ; 0.96234 ; 1.1921 ; 1.5402 ; 1.9068 ; 2.3229 ; 2.6469 ; 3.0655 ; 2.7082 ; 2.7111 ; 2.854 ; 
2.8422 ; 2.7234 ; 2.6902 ; 2.6187 ; 2.5794 ; 2.5476 ; 2.2387 ; 2.2865 ; 2.4401 ; 2.4698 ; 2.6434 ; 3.3881 ; 4.2139 ; 5.2538 ; 6.0993 ; 6.692 ; 6.7823 ] 
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Figure B.61 Connection L6_4_0.5_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3487e+003 
  
Plastic Stiffness (k/in): 19.2542 
  
Displacement (in): [5.5548e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.50138 ; 0.52142 ; 0.52894 ; 0.54022 ; 0.55713 ; 0.5825 ; 0.62055 ; 0.67764 ; 0.69904 ; 0.73115 ; 0.77931 ; 0.85156 ; 0.9238 ; 0.99604 ; 1.1044 ; 1.267 ; 1.3279 ; 1.4193 ; 1.4536 ; 1.5051 ; 1.5244 ; 1.5533 ; 
1.5967 ; 1.613 ; 1.6374 ; 1.674 ; 1.7289 ; 1.7495 ; 1.7804 ; 1.8267 ; 1.8441 ; 1.8702 ; 1.88 ; 1.8946 ; 1.9166 ; 1.9496 ; 1.9991 ; 2.0733 ; 2.1847 ; 2.3517 ; 2.5 ] 
  
Force (kips): [-1.56046 ; 2.32866 ; 4.98004 ; 8.21631 ; 12.0576 ; 16.0138 ; 19.0667 ; 19.7368 ; 20.4579 ; 21.2171 ; 22.0802 ; 23.0722 ; 24.1721 ; 25.3904 ; 26.8805 ; 28.7082 ; 30.8633 ; 31.563 ; 31.8237 ; 
31.9323 ; 32.0829 ; 32.3058 ; 32.6459 ; 33.1289 ; 33.7821 ; 34.0411 ; 34.398 ; 34.9269 ; 35.6224 ; 36.2431 ; 36.7941 ; 37.5023 ; 38.4181 ; 38.721 ; 39.1324 ; 39.2773 ; 39.4856 ; 39.5584 ; 39.6652 ; 39.8335 ; 
39.895 ; 39.9871 ; 40.1194 ; 40.3052 ; 40.3722 ; 40.4701 ; 40.6101 ; 40.6708 ; 40.7604 ; 40.7918 ; 40.8398 ; 40.9086 ; 41.007 ; 41.1466 ; 41.3436 ; 41.631 ; 41.9946 ; 42.2786 ] 
  
Bolt 1 - Tensile Force (kips): [48.6129 ; 48.4504 ; 48.3334 ; 48.1835 ; 47.9912 ; 47.7757 ; 47.5872 ; 47.5409 ; 47.4865 ; 47.4199 ; 47.3279 ; 47.2053 ; 47.0487 ; 46.8682 ; 46.3452 ; 44.9056 ; 42.9446 ; 42.2577 ; 
41.9965 ; 41.8898 ; 41.7363 ; 41.5053 ; 41.1514 ; 40.6276 ; 39.8832 ; 39.5767 ; 39.1469 ; 38.4898 ; 37.5874 ; 36.7715 ; 36.5191 ; 36.4384 ; 36.3437 ; 36.3093 ; 36.2602 ; 36.2339 ; 36.1663 ; 36.1497 ; 36.1301 ; 
36.1009 ; 36.0906 ; 36.0754 ; 36.0483 ; 36.0109 ; 35.997 ; 35.9757 ; 35.9422 ; 35.89 ; 35.8208 ; 35.8 ; 35.7617 ; 35.7074 ; 35.6307 ; 35.5208 ; 35.3908 ; 35.2513 ; 35.0711 ; 34.9211 ] 
  
Bolt 1 - Shear Force (kips): [0.065377 ; 0.188312 ; 0.355272 ; 0.568074 ; 0.83189 ; 1.11764 ; 1.35992 ; 1.41954 ; 1.49036 ; 1.5789 ; 1.70272 ; 1.8653 ; 2.06712 ; 2.29163 ; 2.94329 ; 4.60288 ; 6.61073 ; 7.26954 
; 7.51408 ; 7.61285 ; 7.75425 ; 7.96517 ; 8.28441 ; 8.74898 ; 9.39385 ; 9.65269 ; 10.0109 ; 10.5472 ; 11.2539 ; 11.8579 ; 12.0259 ; 12.0193 ; 11.9925 ; 11.9816 ; 11.9656 ; 11.9987 ; 12.0901 ; 12.0893 ; 12.0845 ; 
12.0703 ; 12.0646 ; 12.0559 ; 12.0412 ; 12.0194 ; 12.0113 ; 11.9989 ; 11.9797 ; 12.1437 ; 12.3856 ; 12.4483 ; 12.5656 ; 12.7111 ; 12.8798 ; 13.0685 ; 13.2258 ; 13.4038 ; 13.6231 ; 13.831 ] 
  
Bolt 2 - Tensile Force (kips): [48.6376 ; 48.4492 ; 48.3114 ; 48.1467 ; 47.9545 ; 47.7657 ; 47.6195 ; 47.5788 ; 47.5341 ; 47.4855 ; 47.4132 ; 47.291 ; 47.1888 ; 47.2114 ; 47.0275 ; 46.2161 ; 45.3621 ; 45.1471 ; 
45.069 ; 45.0338 ; 44.991 ; 44.9321 ; 44.8607 ; 44.7936 ; 44.775 ; 44.7526 ; 44.7488 ; 44.7546 ; 44.834 ; 44.934 ; 44.8071 ; 44.5956 ; 44.4719 ; 44.5066 ; 44.6911 ; 44.787 ; 44.9616 ; 45.0168 ; 45.1032 ; 45.1016 
; 45.107 ; 45.1136 ; 45.3054 ; 45.719 ; 45.872 ; 46.0924 ; 46.4165 ; 46.5306 ; 46.6994 ; 46.7636 ; 46.8583 ; 46.9997 ; 47.2115 ; 47.5298 ; 48.0059 ; 48.8968 ; 50.1421 ; 51.1722 ] 
  
Bolt 2 - Shear Force (kips): [0.102338 ; 0.198853 ; 0.392734 ; 0.642357 ; 0.949882 ; 1.28323 ; 1.58449 ; 1.66826 ; 1.77633 ; 1.9222 ; 2.13659 ; 2.41356 ; 2.7251 ; 3.00624 ; 3.63428 ; 5.13168 ; 6.8543 ; 7.38523 
; 7.57913 ; 7.65602 ; 7.76247 ; 7.91745 ; 8.13683 ; 8.43973 ; 8.83513 ; 8.99843 ; 9.21857 ; 9.54653 ; 9.98423 ; 10.3972 ; 11.001 ; 11.9091 ; 13.0309 ; 13.3704 ; 13.7666 ; 13.8875 ; 14.0374 ; 14.0995 ; 14.1887 ; 
14.5272 ; 14.6485 ; 14.8394 ; 14.9867 ; 15.1102 ; 15.1529 ; 15.2139 ; 15.2972 ; 15.3236 ; 15.3604 ; 15.3742 ; 15.3938 ; 15.4227 ; 15.466 ; 15.5313 ; 15.6323 ; 15.5643 ; 15.443 ; 15.3339 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.896 ; 49.861 ; 49.8782 ; 49.9618 ; 50.1572 ; 50.6506 ; 50.8004 ; 50.9917 ; 51.2281 ; 51.5319 ; 51.9712 ; 52.7231 ; 53.951 ; 55.7569 ; 58.3756 ; 61.7676 ; 62.87 ; 63.2292 ; 
63.3509 ; 63.5265 ; 63.7702 ; 64.0992 ; 64.6734 ; 65.4928 ; 65.9151 ; 66.4872 ; 67.4279 ; 68.7248 ; 69.921 ; 71.0418 ; 72.3714 ; 74.052 ; 74.5946 ; 75.3256 ; 75.5861 ; 75.9422 ; 76.0736 ; 76.2672 ; 76.5564 ; 
76.6587 ; 76.8108 ; 77.0314 ; 77.3427 ; 77.459 ; 77.6321 ; 77.8859 ; 77.9812 ; 78.1205 ; 78.1711 ; 78.2468 ; 78.3588 ; 78.5226 ; 78.7523 ; 79.1282 ; 79.7523 ; 80.5381 ; 81.1655 ] 
  
Bolt 3 - Shear Force (kips): [0.0599612 ; 0.0327874 ; 0.100639 ; 0.19792 ; 0.338636 ; 0.526457 ; 0.731271 ; 0.786987 ; 0.860756 ; 0.960206 ; 1.09978 ; 1.30025 ; 1.52896 ; 1.80447 ; 2.21481 ; 2.66124 ; 
3.07437 ; 3.21583 ; 3.27974 ; 3.31468 ; 3.35578 ; 3.41789 ; 3.55907 ; 3.65908 ; 3.86812 ; 4.41005 ; 5.01288 ; 5.5974 ; 6.01882 ; 5.94415 ; 6.34029 ; 7.03638 ; 7.95339 ; 8.29807 ; 8.87564 ; 9.03548 ; 9.26351 ; 
9.33777 ; 9.43497 ; 9.55614 ; 9.59189 ; 9.63622 ; 9.7372 ; 9.89756 ; 9.95142 ; 10.0248 ; 10.1197 ; 10.1499 ; 10.195 ; 10.2126 ; 10.2387 ; 10.2767 ; 10.3305 ; 10.4319 ; 10.6103 ; 11.0781 ; 11.5793 ; 11.9682 ] 
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Figure B.62 Connection L6_4_0.5_0.875_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.5881e+003 
  
Plastic Stiffness (k/in): 12.3839 
  
Displacement (in): [5.9593e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.50138 ; 0.58156 ; 0.70183 ; 0.71311 ; 0.73002 ; 0.75539 ; 0.79344 ; 0.85052 ; 0.93615 ; 0.94417 ; 0.95622 ; 0.97428 ; 1.0014 ; 1.042 ; 1.103 ; 1.1944 ; 1.3316 ; 1.5373 ; 1.7873 ; 2.0373 ; 2.2873 ; 2.5 ] 
  
Force (kips): [-1.53407 ; 1.51169 ; 3.52073 ; 6.0104 ; 9.1213 ; 12.5723 ; 15.5706 ; 16.267 ; 17.009 ; 17.7381 ; 18.4797 ; 19.2799 ; 20.1715 ; 21.1421 ; 22.3145 ; 23.7541 ; 25.5156 ; 26.0896 ; 26.8648 ; 27.9019 ; 
28.0093 ; 28.1631 ; 28.4022 ; 28.7209 ; 29.2231 ; 29.9233 ; 29.9968 ; 30.093 ; 30.2228 ; 30.4076 ; 30.6675 ; 31.0449 ; 31.5663 ; 32.2486 ; 33.1096 ; 33.9592 ; 34.6558 ; 35.2134 ; 35.5999 ] 
  
Bolt 1 - Tensile Force (kips): [48.6114 ; 48.4841 ; 48.3954 ; 48.2814 ; 48.1293 ; 47.9456 ; 47.768 ; 47.7221 ; 47.6697 ; 47.6122 ; 47.5433 ; 47.4495 ; 47.3323 ; 47.242 ; 47.125 ; 46.9452 ; 46.582 ; 46.2927 ; 
45.7815 ; 45.0049 ; 44.9221 ; 44.8021 ; 44.613 ; 44.3548 ; 43.9321 ; 43.3033 ; 43.2327 ; 43.1384 ; 43.0107 ; 42.826 ; 42.5627 ; 42.1824 ; 41.6436 ; 40.8939 ; 39.8743 ; 38.8037 ; 37.8752 ; 37.0996 ; 36.5945 ] 
  
Bolt 1 - Shear Force (kips): [0.0632805 ; 0.141205 ; 0.267452 ; 0.431914 ; 0.64691 ; 0.898082 ; 1.13559 ; 1.19628 ; 1.26629 ; 1.34519 ; 1.44169 ; 1.57336 ; 1.73592 ; 1.85968 ; 2.01246 ; 2.23422 ; 2.66723 ; 
3.03127 ; 3.64774 ; 4.51891 ; 4.6088 ; 4.73849 ; 4.94093 ; 5.21366 ; 5.65179 ; 6.28742 ; 6.35756 ; 6.45091 ; 6.57707 ; 6.75799 ; 7.01459 ; 7.37931 ; 7.88265 ; 8.56183 ; 9.45132 ; 10.3421 ; 11.0697 ; 11.6372 ; 
11.9756 ] 
  
Bolt 2 - Tensile Force (kips): [48.6316 ; 48.4848 ; 48.3802 ; 48.2525 ; 48.1073 ; 47.9621 ; 47.8529 ; 47.8269 ; 47.7971 ; 47.7751 ; 47.7671 ; 47.7251 ; 47.6844 ; 47.838 ; 48.0659 ; 48.3045 ; 48.5417 ; 48.4988 ; 
48.3967 ; 48.3358 ; 48.3224 ; 48.3075 ; 48.2808 ; 48.2694 ; 48.2352 ; 48.2361 ; 48.229 ; 48.2291 ; 48.2425 ; 48.2727 ; 48.3444 ; 48.4909 ; 48.771 ; 49.278 ; 50.1481 ; 51.2697 ; 52.3901 ; 53.4821 ; 54.3649 ] 
  
Bolt 2 - Shear Force (kips): [0.10064 ; 0.14437 ; 0.28906 ; 0.48076 ; 0.73054 ; 1.0209 ; 1.3032 ; 1.3825 ; 1.4835 ; 1.6107 ; 1.7752 ; 2.0025 ; 2.2683 ; 2.466 ; 2.6622 ; 2.9154 ; 3.3725 ; 3.7134 ; 4.2732 ; 5.0427 ; 
5.1219 ; 5.2353 ; 5.4106 ; 5.6441 ; 6.0146 ; 6.5268 ; 6.5808 ; 6.6512 ; 6.7438 ; 6.8742 ; 7.0456 ; 7.2731 ; 7.5649 ; 7.9172 ; 8.3189 ; 8.6614 ; 8.9078 ; 9.0903 ; 9.2394 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8925 ; 49.8312 ; 49.8079 ; 49.8249 ; 49.9055 ; 50.1956 ; 50.2949 ; 50.4367 ; 50.6146 ; 50.8282 ; 51.1312 ; 51.6478 ; 52.4964 ; 53.9181 ; 56.0156 ; 58.8919 ; 59.8473 ; 
61.1817 ; 62.9731 ; 63.1204 ; 63.3521 ; 63.7125 ; 64.1223 ; 64.8572 ; 66.0681 ; 66.232 ; 66.4161 ; 66.6263 ; 66.8976 ; 67.2942 ; 67.8879 ; 68.7539 ; 69.9682 ; 71.6077 ; 73.3197 ; 74.8299 ; 75.9799 ; 76.7828 ] 
  
Bolt 3 - Shear Force (kips): [0.064664 ; 0.020799 ; 0.069432 ; 0.14521 ; 0.25811 ; 0.40719 ; 0.57662 ; 0.62371 ; 0.68783 ; 0.77247 ; 0.88027 ; 1.0362 ; 1.2476 ; 1.4908 ; 1.7394 ; 2.0725 ; 2.4568 ; 2.5687 ; 
2.7131 ; 2.9159 ; 2.9952 ; 3.0021 ; 2.8903 ; 2.9313 ; 3.0473 ; 3.5755 ; 3.5525 ; 3.5129 ; 3.5569 ; 3.6603 ; 3.7933 ; 3.6691 ; 4.1714 ; 5.1778 ; 6.2731 ; 7.3195 ; 8.1715 ; 8.8851 ; 9.3556 ] 
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Figure B.63 Connection L6_4_0.5_0.875_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.5_0.875_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0521e+003 
  
Plastic Stiffness (k/in): 8.3408 
  
Displacement (in): [6.0194e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.8929 ; 0.9554 ; 1.0179 ; 1.0804 ; 1.1038 ; 1.139 ; 1.1522 ; 1.172 ; 1.2016 ; 1.2461 ; 1.3129 ; 1.413 ; 1.5631 ; 1.7884 ; 2.0384 ; 2.2884 ; 2.5 ] 
  
Force (kips): [-1.51048 ; 0.96898 ; 2.49753 ; 4.43628 ; 6.91889 ; 9.86312 ; 12.681 ; 14.6909 ; 15.8589 ; 16.8158 ; 17.7332 ; 18.7867 ; 20.0975 ; 20.5306 ; 21.133 ; 21.9536 ; 23.0068 ; 24.3291 ; 24.7245 ; 25.1346 
; 25.5108 ; 25.6443 ; 25.8369 ; 25.9147 ; 26.0211 ; 26.1782 ; 26.3926 ; 26.7066 ; 27.1241 ; 27.6764 ; 28.3744 ; 29.035 ; 29.5847 ; 29.9716 ] 
  
Bolt 1 - Tensile Force (kips): [48.6109 ; 48.5075 ; 48.4399 ; 48.3514 ; 48.2323 ; 48.0795 ; 47.917 ; 47.7831 ; 47.6802 ; 47.5643 ; 47.4654 ; 47.3631 ; 47.2397 ; 47.1961 ; 47.1298 ; 47.0249 ; 46.8676 ; 46.5711 ; 
46.3847 ; 46.1293 ; 45.8753 ; 45.7847 ; 45.6489 ; 45.5907 ; 45.5105 ; 45.3891 ; 45.2155 ; 44.9746 ; 44.6492 ; 44.2093 ; 43.6226 ; 43.0678 ; 42.5984 ; 42.2691 ] 
  
Bolt 1 - Shear Force (kips): [0.061753 ; 0.11028 ; 0.20551 ; 0.33368 ; 0.50571 ; 0.72096 ; 0.94374 ; 1.1279 ; 1.2767 ; 1.4476 ; 1.5942 ; 1.7461 ; 1.921 ; 1.9798 ; 2.0666 ; 2.1982 ; 2.3913 ; 2.7521 ; 2.9907 ; 
3.3103 ; 3.615 ; 3.7209 ; 3.8777 ; 3.944 ; 4.0348 ; 4.1712 ; 4.3643 ; 4.6292 ; 4.9824 ; 5.4493 ; 6.0594 ; 6.6237 ; 7.0915 ; 7.4143 ] 
  
Bolt 2 - Tensile Force (kips): [48.6298 ; 48.5105 ; 48.4305 ; 48.3289 ; 48.2145 ; 48.0948 ; 48.0128 ; 47.9679 ; 47.9828 ; 47.996 ; 48.0977 ; 48.3204 ; 48.6725 ; 48.7965 ; 48.9753 ; 49.2201 ; 49.575 ; 50.0722 ; 
50.1463 ; 50.1728 ; 50.2142 ; 50.2347 ; 50.267 ; 50.2741 ; 50.2914 ; 50.3193 ; 50.3715 ; 50.4705 ; 50.6656 ; 51.044 ; 51.7383 ; 52.5934 ; 53.4859 ; 54.2649 ] 
  
Bolt 2 - Shear Force (kips): [0.099209 ; 0.10917 ; 0.21671 ; 0.3645 ; 0.56377 ; 0.81072 ; 1.0669 ; 1.309 ; 1.5524 ; 1.8355 ; 2.0746 ; 2.2943 ; 2.5079 ; 2.5755 ; 2.6729 ; 2.8196 ; 3.0397 ; 3.4588 ; 3.6904 ; 3.9866 ; 
4.2677 ; 4.3662 ; 4.5112 ; 4.5718 ; 4.655 ; 4.7789 ; 4.9539 ; 5.1934 ; 5.5009 ; 5.8718 ; 6.2744 ; 6.5985 ; 6.8306 ; 6.9593 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8997 ; 49.8297 ; 49.7778 ; 49.7494 ; 49.7557 ; 49.8897 ; 50.1776 ; 50.4661 ; 50.9009 ; 51.5904 ; 52.6186 ; 54.3869 ; 55.023 ; 55.9737 ; 57.3466 ; 59.2503 ; 61.8112 ; 
62.5892 ; 63.3964 ; 64.1167 ; 64.3473 ; 64.6521 ; 64.7959 ; 64.963 ; 65.2072 ; 65.5025 ; 66.0158 ; 66.7585 ; 67.7968 ; 69.1619 ; 70.6427 ; 71.9339 ; 72.8449 ] 
  
Bolt 3 - Shear Force (kips): [0.065513 ; 0.021348 ; 0.047619 ; 0.10805 ; 0.19823 ; 0.32241 ; 0.46196 ; 0.60258 ; 0.75692 ; 0.9548 ; 1.2273 ; 1.5867 ; 1.9429 ; 2.0687 ; 2.2338 ; 2.4237 ; 2.6136 ; 2.8164 ; 2.7267 ; 
2.6591 ; 2.5147 ; 2.4513 ; 2.4039 ; 2.3498 ; 2.4084 ; 2.3444 ; 2.3826 ; 2.4604 ; 2.5961 ; 3.4133 ; 4.5416 ; 5.5872 ; 6.3032 ; 6.7647 ] 
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Figure B.64 Connection L6_4_0.75_0.5_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3516e+003 
  
Plastic Stiffness (k/in): 70.1192 
  
Displacement (in): [7.6075e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.066896 ; 0.068982 ; 0.072111 ; 0.073284 ; 0.075044 ; 0.075704 ; 0.076693 ; 
0.078178 ; 0.080406 ; 0.083746 ; 0.084999 ; 0.086878 ; 0.089697 ; 0.093926 ; 0.10027 ; 0.10978 ; 0.11335 ; 0.1187 ; 0.12673 ; 0.13877 ; 0.15683 ; 0.18392 ; 0.22456 ; 0.28551 ; 0.37695 ; 0.41124 ; 0.46267 ; 
0.53982 ; 0.65554 ; 0.82912 ; 0.83303 ; 0.83888 ; 0.84767 ; 0.86086 ; 0.8658 ; 0.87322 ; 0.88434 ; 0.90102 ; 0.92605 ; 0.9636 ; 1.0199 ; 1.041 ; 1.0727 ; 1.0846 ; 1.1024 ; 1.1291 ; 1.1692 ; 1.2293 ; 1.3196 ; 
1.4549 ; 1.5902 ; 1.7255 ; 1.9284 ; 1.9323 ; 1.9382 ; 1.947 ; 1.9602 ; 1.9799 ; 2.0096 ; 2.0541 ; 2.1208 ; 2.221 ; 2.3711 ; 2.5 ] 
  
Force (kips): [-0.211876 ; 9.18337 ; 10.3478 ; 10.6571 ; 11.0072 ; 11.1905 ; 11.1995 ; 11.1995 ; 11.1991 ; 11.1991 ; 11.2468 ; 11.5247 ; 11.5249 ; 11.525 ; 11.6603 ; 11.9447 ; 12.2719 ; 12.7286 ; 13.1462 ; 
13.3265 ; 13.6706 ; 14.085 ; 14.536 ; 15.5442 ; 16.7263 ; 17.1117 ; 17.7232 ; 18.5185 ; 19.3651 ; 20.2246 ; 21.1744 ; 22.4496 ; 23.829 ; 25.3146 ; 25.7505 ; 26.2236 ; 26.6628 ; 27.2006 ; 27.8787 ; 27.893 ; 
27.9144 ; 27.9468 ; 27.994 ; 28.0116 ; 28.0382 ; 28.0776 ; 28.1346 ; 28.218 ; 28.3383 ; 28.5072 ; 28.5677 ; 28.6562 ; 28.6892 ; 28.7446 ; 28.8517 ; 28.9921 ; 29.1744 ; 29.4217 ; 29.7753 ; 30.0793 ; 30.3511 ; 
30.7135 ; 30.7228 ; 30.7359 ; 30.7542 ; 30.7802 ; 30.8159 ; 30.8656 ; 30.9355 ; 31.0327 ; 31.1689 ; 31.3577 ; 31.5096 ] 
  
Bolt 1 - Tensile Force (kips): [14.9136 ; 14.6264 ; 13.7527 ; 12.6415 ; 10.9586 ; 8.84773 ; 8.65732 ; 8.65699 ; 8.65656 ; 8.65645 ; 8.57078 ; 8.40342 ; 8.40335 ; 8.40347 ; 8.38914 ; 8.37599 ; 8.36983 ; 8.35766 ; 
8.36974 ; 8.36309 ; 8.34982 ; 8.34107 ; 8.36005 ; 8.34991 ; 8.34604 ; 8.3432 ; 8.33048 ; 8.30426 ; 8.30356 ; 8.31331 ; 8.34671 ; 8.44572 ; 8.77071 ; 9.28937 ; 9.35456 ; 9.50151 ; 9.76832 ; 10.1078 ; 10.5555 ; 
10.5665 ; 10.5833 ; 10.6065 ; 10.6446 ; 10.6595 ; 10.6823 ; 10.7162 ; 10.7656 ; 10.8309 ; 10.9068 ; 11.009 ; 11.0446 ; 11.0967 ; 11.1166 ; 11.1487 ; 11.2053 ; 11.2914 ; 11.4158 ; 11.5688 ; 11.8231 ; 12.1035 ; 
12.3687 ; 12.6744 ; 12.6795 ; 12.687 ; 12.6978 ; 12.7072 ; 12.7234 ; 12.7491 ; 12.7823 ; 12.8228 ; 12.871 ; 12.9196 ; 12.9165 ] 
  
Bolt 1 - Shear Force (kips): [0.0128843 ; 0.265262 ; 0.754641 ; 1.2767 ; 2.00681 ; 2.79094 ; 2.85686 ; 2.85679 ; 2.85666 ; 2.85663 ; 2.92479 ; 3.10014 ; 3.10024 ; 3.10022 ; 3.21894 ; 3.35881 ; 3.51004 ; 
3.74194 ; 3.93592 ; 4.05586 ; 4.23249 ; 4.4284 ; 4.60822 ; 5.23329 ; 5.76119 ; 5.9418 ; 6.3622 ; 6.98029 ; 7.55898 ; 8.14249 ; 8.87856 ; 9.92788 ; 10.9551 ; 12.1511 ; 12.6325 ; 13.1004 ; 13.5266 ; 14.2577 ; 
15.2072 ; 15.2251 ; 15.2529 ; 15.3075 ; 15.3775 ; 15.4017 ; 15.4362 ; 15.4882 ; 15.5663 ; 15.6935 ; 15.9029 ; 16.1876 ; 16.2839 ; 16.4192 ; 16.4665 ; 16.5346 ; 16.631 ; 16.7643 ; 16.953 ; 17.2487 ; 17.6357 ; 
17.9753 ; 18.262 ; 18.5873 ; 18.5925 ; 18.6005 ; 18.6122 ; 18.6435 ; 18.6852 ; 18.7412 ; 18.8191 ; 18.9183 ; 19.0418 ; 19.2015 ; 19.3415 ] 
  
Bolt 2 - Tensile Force (kips): [14.9227 ; 14.6815 ; 13.827 ; 12.7303 ; 11.0755 ; 9.00541 ; 8.73794 ; 8.73774 ; 8.73744 ; 8.73747 ; 8.72281 ; 8.51457 ; 8.51459 ; 8.51471 ; 8.52285 ; 8.53212 ; 8.55337 ; 8.59392 ; 
8.66338 ; 8.69865 ; 8.75516 ; 8.82725 ; 8.97764 ; 9.35726 ; 9.69794 ; 9.79498 ; 10.0292 ; 10.4412 ; 11.0517 ; 11.931 ; 13.1369 ; 14.7595 ; 16.8347 ; 19.0716 ; 19.6302 ; 20.2902 ; 21.0487 ; 22.0636 ; 23.2526 ; 
23.2761 ; 23.3114 ; 23.3652 ; 23.443 ; 23.4716 ; 23.5142 ; 23.5772 ; 23.6701 ; 23.8074 ; 24.0093 ; 24.2893 ; 24.3878 ; 24.5281 ; 24.5751 ; 24.643 ; 24.7463 ; 24.8846 ; 25.0576 ; 25.262 ; 25.4978 ; 25.6731 ; 
25.8253 ; 26.0214 ; 26.0249 ; 26.0301 ; 26.0377 ; 26.0516 ; 26.0719 ; 26.0999 ; 26.1399 ; 26.1971 ; 26.2794 ; 26.3881 ; 26.4729 ] 
  
Bolt 2 - Shear Force (kips): [0.0125958 ; 0.273852 ; 0.75892 ; 1.27892 ; 2.00602 ; 2.78852 ; 2.88305 ; 2.88331 ; 2.88333 ; 2.88335 ; 2.89728 ; 3.14106 ; 3.14127 ; 3.14131 ; 3.16557 ; 3.32568 ; 3.51332 ; 
3.76643 ; 4.01004 ; 4.07874 ; 4.26458 ; 4.51316 ; 4.7881 ; 5.03823 ; 5.61891 ; 5.81568 ; 5.96587 ; 6.08733 ; 6.23262 ; 6.5413 ; 6.82972 ; 7.24666 ; 7.69801 ; 8.17915 ; 8.31496 ; 8.43923 ; 8.59592 ; 8.70015 ; 
8.66178 ; 8.66051 ; 8.65823 ; 8.65115 ; 8.64371 ; 8.64151 ; 8.63889 ; 8.63583 ; 8.6324 ; 8.62584 ; 8.61209 ; 8.60067 ; 8.59798 ; 8.59822 ; 8.60265 ; 8.61089 ; 8.615 ; 8.62424 ; 8.65737 ; 8.74102 ; 9.07023 ; 
9.36496 ; 9.61395 ; 9.93379 ; 9.93992 ; 9.94917 ; 9.96317 ; 9.98146 ; 10.0102 ; 10.0546 ; 10.1216 ; 10.2243 ; 10.372 ; 10.5779 ; 10.7336 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.6074 ; 16.829 ; 16.8987 ; 16.9911 ; 17.0503 ; 17.054 ; 17.0536 ; 17.0526 ; 17.0523 ; 17.0673 ; 17.165 ; 17.1651 ; 17.1648 ; 17.2149 ; 17.3365 ; 17.5052 ; 17.7872 ; 18.0506 
; 18.1713 ; 18.4065 ; 18.6979 ; 19.0288 ; 19.8011 ; 20.7965 ; 21.1508 ; 21.7332 ; 22.5797 ; 23.6814 ; 24.8777 ; 26.1869 ; 27.7976 ; 29.1687 ; 30.4607 ; 30.8472 ; 31.245 ; 31.4797 ; 31.625 ; 31.7654 ; 31.7679 ; 
31.7715 ; 31.7769 ; 31.7846 ; 31.7867 ; 31.7877 ; 31.7876 ; 31.7913 ; 31.7971 ; 31.8084 ; 31.8259 ; 31.8319 ; 31.841 ; 31.8443 ; 31.8434 ; 31.812 ; 31.7763 ; 31.7561 ; 31.7422 ; 31.6626 ; 31.6321 ; 31.6247 ; 
31.5676 ; 31.5615 ; 31.5535 ; 31.5442 ; 31.5348 ; 31.527 ; 31.5211 ; 31.5164 ; 31.5124 ; 31.5121 ; 31.5196 ; 31.5312 ] 
  
Bolt 3 - Shear Force (kips): [0.0051092 ; 0.039881 ; 0.046588 ; 0.04834 ; 0.049964 ; 0.050581 ; 0.050595 ; 0.050592 ; 0.050582 ; 0.050587 ; 0.050728 ; 0.051557 ; 0.05157 ; 0.051558 ; 0.051879 ; 0.052383 ; 
0.05243 ; 0.05144 ; 0.051259 ; 0.0515 ; 0.053326 ; 0.056865 ; 0.061682 ; 0.075496 ; 0.093444 ; 0.099301 ; 0.10737 ; 0.11034 ; 0.10198 ; 0.094195 ; 0.10478 ; 0.092293 ; 0.076724 ; 0.079767 ; 0.070807 ; 
0.049641 ; 0.037062 ; 0.032941 ; 0.025364 ; 0.025179 ; 0.024893 ; 0.024457 ; 0.023801 ; 0.024647 ; 0.026741 ; 0.035769 ; 0.061038 ; 0.088845 ; 0.11243 ; 0.13043 ; 0.1361 ; 0.14137 ; 0.14291 ; 0.18108 ; 
0.40329 ; 0.6515 ; 0.85338 ; 1.0618 ; 1.5587 ; 1.8498 ; 2.047 ; 2.4097 ; 2.4355 ; 2.4687 ; 2.509 ; 2.5535 ; 2.6003 ; 2.652 ; 2.7154 ; 2.799 ; 2.9098 ; 3.0542 ; 3.1626 ] 
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Figure B.65 Connection L6_4_0.75_0.5_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3265e+003 
  
Plastic Stiffness (k/in): 50.6669 
  
Displacement (in): [5.718e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.071068 ; 0.073153 ; 0.073936 ; 0.075109 ; 0.076869 ; 0.079508 ; 0.080498 ; 
0.081983 ; 0.08421 ; 0.087551 ; 0.092562 ; 0.094442 ; 0.097261 ; 0.10149 ; 0.10783 ; 0.11735 ; 0.13162 ; 0.13697 ; 0.14499 ; 0.15704 ; 0.1751 ; 0.20219 ; 0.24283 ; 0.25806 ; 0.28092 ; 0.31521 ; 0.36664 ; 
0.44379 ; 0.47272 ; 0.51611 ; 0.58121 ; 0.67885 ; 0.71546 ; 0.77038 ; 0.79098 ; 0.82188 ; 0.86821 ; 0.93773 ; 0.94424 ; 0.95402 ; 0.96868 ; 0.99067 ; 1.0237 ; 1.0732 ; 1.1474 ; 1.2587 ; 1.4257 ; 1.6757 ; 1.7382 ; 
1.832 ; 1.9726 ; 2.1835 ; 2.4335 ; 2.5 ] 
  
Force (kips): [-0.230251 ; 7.84753 ; 10.1327 ; 10.45 ; 10.8101 ; 11.0663 ; 11.0977 ; 11.1019 ; 11.1016 ; 11.1011 ; 11.1222 ; 11.1679 ; 11.2563 ; 11.3769 ; 11.4205 ; 11.4523 ; 11.7206 ; 12.0678 ; 12.5726 ; 13.114 
; 13.3645 ; 13.7533 ; 14.2492 ; 14.8875 ; 15.9106 ; 16.8627 ; 17.1253 ; 17.5061 ; 17.9752 ; 18.5321 ; 19.3166 ; 20.3461 ; 20.6967 ; 21.1804 ; 21.7665 ; 22.4224 ; 23.1698 ; 23.4122 ; 23.733 ; 24.1144 ; 24.5507 ; 
24.6957 ; 24.9011 ; 24.9782 ; 25.0934 ; 25.2578 ; 25.4894 ; 25.5103 ; 25.5437 ; 25.6095 ; 25.7 ; 25.8228 ; 25.9874 ; 26.218 ; 26.5565 ; 26.9825 ; 27.528 ; 27.6673 ; 27.8496 ; 28.0983 ; 28.4233 ; 28.7481 ; 
28.8336 ] 
  
Bolt 1 - Tensile Force (kips): [ 14.913 ; 14.6757 ; 14.1497 ; 13.1182 ; 11.5064 ; 9.31272 ; 8.65655 ; 8.65588 ; 8.65503 ; 8.65437 ; 8.6126 ; 8.54164 ; 8.45187 ; 8.40865 ; 8.40871 ; 8.40519 ; 8.37536 ; 8.37121 ; 
8.35748 ; 8.37175 ; 8.36564 ; 8.36275 ; 8.38514 ; 8.4649 ; 8.45193 ; 8.48583 ; 8.50558 ; 8.49384 ; 8.48578 ; 8.47059 ; 8.5327 ; 8.69259 ; 8.73593 ; 8.81643 ; 9.03769 ; 9.29275 ; 9.59862 ; 9.71083 ; 9.77986 ; 
9.87605 ; 10.1624 ; 10.2826 ; 10.4846 ; 10.5462 ; 10.6219 ; 10.6984 ; 10.8401 ; 10.8552 ; 10.8796 ; 10.9221 ; 10.9876 ; 11.0891 ; 11.2444 ; 11.4674 ; 11.6965 ; 11.9605 ; 12.4008 ; 12.4963 ; 12.6466 ; 12.8807 ; 
13.1489 ; 13.3182 ; 13.3409 ] 
  
Bolt 1 - Shear Force (kips): [0.0136009 ; 0.229505 ; 0.55155 ; 1.05804 ; 1.77803 ; 2.62795 ; 2.85629 ; 2.85632 ; 2.85614 ; 2.85594 ; 2.89175 ; 2.96219 ; 3.05575 ; 3.10207 ; 3.10214 ; 3.1353 ; 3.32338 ; 3.4684 ; 
3.74488 ; 3.97912 ; 4.12737 ; 4.30596 ; 4.48661 ; 4.68212 ; 5.30009 ; 5.78737 ; 5.90947 ; 6.20055 ; 6.61155 ; 7.24284 ; 8.03731 ; 9.00904 ; 9.38227 ; 9.95798 ; 10.3988 ; 11.0038 ; 11.6025 ; 11.8075 ; 12.2161 ; 
12.7565 ; 13.2897 ; 13.4472 ; 13.651 ; 13.7593 ; 13.9474 ; 14.2631 ; 14.6682 ; 14.7016 ; 14.7495 ; 14.818 ; 14.92 ; 15.0744 ; 15.274 ; 15.5515 ; 16.0058 ; 16.5796 ; 17.2308 ; 17.3997 ; 17.6295 ; 17.9296 ; 18.284 
; 18.6446 ; 18.7409 ] 
  
Bolt 2 - Tensile Force (kips): [14.9217 ; 14.7326 ; 14.2756 ; 13.2627 ; 11.705 ; 9.6093 ; 8.97349 ; 8.814 ; 8.81192 ; 8.81138 ; 8.81336 ; 8.81685 ; 8.75936 ; 8.65869 ; 8.6086 ; 8.61359 ; 8.64938 ; 8.7109 ; 
8.83994 ; 9.02143 ; 9.12366 ; 9.24756 ; 9.39696 ; 9.65487 ; 10.2601 ; 10.9371 ; 11.1674 ; 11.5496 ; 12.0993 ; 12.8705 ; 13.9264 ; 15.3869 ; 15.9058 ; 16.6505 ; 17.5179 ; 18.5468 ; 19.6171 ; 19.9814 ; 20.4712 ; 
21.0156 ; 21.7754 ; 22.0433 ; 22.4171 ; 22.5537 ; 22.7546 ; 23.0423 ; 23.4449 ; 23.4812 ; 23.5356 ; 23.6204 ; 23.7431 ; 23.9172 ; 24.1613 ; 24.5083 ; 24.9856 ; 25.558 ; 26.0655 ; 26.1628 ; 26.2746 ; 26.3556 ; 
26.4534 ; 26.5533 ; 26.5783 ] 
  
Bolt 2 - Shear Force (kips): [0.013183 ; 0.23697 ; 0.553 ; 1.0557 ; 1.7705 ; 2.6155 ; 2.8488 ; 2.9066 ; 2.9075 ; 2.9077 ; 2.9084 ; 2.9095 ; 2.9642 ; 3.104 ; 3.1713 ; 3.1728 ; 3.2867 ; 3.5225 ; 3.7924 ; 4.1019 ; 
4.1706 ; 4.3343 ; 4.6009 ; 4.9303 ; 5.1749 ; 5.4671 ; 5.5434 ; 5.5972 ; 5.6697 ; 5.7412 ; 6.0701 ; 6.2502 ; 6.3564 ; 6.5302 ; 6.9602 ; 7.1881 ; 7.377 ; 7.4706 ; 7.599 ; 7.831 ; 8.0162 ; 8.0531 ; 8.1039 ; 8.1147 ; 
8.1157 ; 8.1094 ; 8.1142 ; 8.1146 ; 8.1149 ; 8.1129 ; 8.1114 ; 8.1116 ; 8.1135 ; 8.1129 ; 8.0882 ; 8.0785 ; 8.2566 ; 8.3437 ; 8.5286 ; 8.9213 ; 9.4103 ; 9.8838 ; 9.9917 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.5118 ; 17.0838 ; 17.2231 ; 17.4187 ; 17.5771 ; 17.6019 ; 17.6064 ; 17.6057 ; 17.6043 ; 17.6166 ; 17.6418 ; 17.6915 ; 17.7606 ; 17.786 ; 17.8035 ; 17.9705 ; 18.2004 ; 
18.5329 ; 18.9176 ; 19.104 ; 19.395 ; 19.7799 ; 20.3264 ; 21.291 ; 22.4891 ; 22.8938 ; 23.4962 ; 24.2607 ; 25.121 ; 26.1984 ; 27.5416 ; 27.9531 ; 28.4727 ; 29.0539 ; 29.7368 ; 30.6277 ; 30.8807 ; 31.1655 ; 
31.4061 ; 31.5457 ; 31.582 ; 31.6291 ; 31.6412 ; 31.6492 ; 31.6663 ; 31.6933 ; 31.6954 ; 31.6946 ; 31.6686 ; 31.641 ; 31.615 ; 31.6053 ; 31.6029 ; 31.5229 ; 31.5084 ; 31.461 ; 31.4246 ; 31.4171 ; 31.4172 ; 
31.4392 ; 31.4462 ; 31.3972 ] 
  
Bolt 3 - Shear Force (kips): [0.0064845 ; 0.037046 ; 0.050295 ; 0.051253 ; 0.051918 ; 0.051926 ; 0.051858 ; 0.051841 ; 0.051852 ; 0.051826 ; 0.051785 ; 0.051804 ; 0.051868 ; 0.051989 ; 0.052049 ; 0.052098 ; 
0.052422 ; 0.05344 ; 0.057727 ; 0.064437 ; 0.068235 ; 0.074579 ; 0.08315 ; 0.095328 ; 0.11498 ; 0.12498 ; 0.12381 ; 0.12035 ; 0.11429 ; 0.11203 ; 0.12233 ; 0.11286 ; 0.10636 ; 0.098818 ; 0.092511 ; 0.092709 ; 
0.086059 ; 0.076682 ; 0.061187 ; 0.046856 ; 0.042147 ; 0.041211 ; 0.038983 ; 0.041007 ; 0.074967 ; 0.14734 ; 0.20305 ; 0.20803 ; 0.23148 ; 0.38228 ; 0.56267 ; 0.74708 ; 0.89938 ; 1.0677 ; 1.5596 ; 1.8852 ; 
2.3408 ; 2.5493 ; 2.7036 ; 2.8926 ; 3.11 ; 3.3753 ; 3.5309 ] 
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Figure B.66 Connection L6_4_0.75_0.5_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1225 
  
Plastic Stiffness (k/in): 31.7761 
  
Displacement (in): [7.1629e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.069214 ; 0.072922 ; 0.078484 ; 0.080569 ; 0.083698 ; 0.084871 ; 0.086631 ; 0.089271 ; 0.09323 ; 
0.099169 ; 0.10808 ; 0.11142 ; 0.11643 ; 0.12395 ; 0.13522 ; 0.15214 ; 0.17751 ; 0.21556 ; 0.27264 ; 0.29405 ; 0.32616 ; 0.37432 ; 0.44656 ; 0.47365 ; 0.51429 ; 0.57525 ; 0.59811 ; 0.63239 ; 0.68383 ; 0.68865 ; 
0.69588 ; 0.70673 ; 0.723 ; 0.74741 ; 0.75657 ; 0.7703 ; 0.79089 ; 0.82179 ; 0.86813 ; 0.93764 ; 1.0419 ; 1.1983 ; 1.4329 ; 1.4954 ; 1.5892 ; 1.7298 ; 1.9407 ; 2.1907 ; 2.4407 ; 2.5 ] 
  
Force (kips): [-0.230978 ; 6.6155 ; 9.33951 ; 10.023 ; 10.4058 ; 10.7809 ; 10.8418 ; 10.8964 ; 10.9041 ; 10.9036 ; 10.9095 ; 11.0632 ; 11.0904 ; 11.1815 ; 11.295 ; 11.8057 ; 12.5181 ; 13.3314 ; 13.6307 ; 14.035 ; 
14.5073 ; 15.0099 ; 15.6181 ; 16.2973 ; 17.1324 ; 18.2874 ; 18.6275 ; 19.0284 ; 19.5326 ; 20.2054 ; 20.4381 ; 20.756 ; 21.1686 ; 21.3043 ; 21.4903 ; 21.7318 ; 21.753 ; 21.7885 ; 21.8417 ; 21.9155 ; 22.0155 ; 
22.0569 ; 22.1222 ; 22.2096 ; 22.3328 ; 22.5095 ; 22.7762 ; 23.118 ; 23.5744 ; 24.1848 ; 24.3389 ; 24.5513 ; 24.8482 ; 25.2464 ; 25.6501 ; 25.9864 ; 26.0583 ] 
  
Bolt 1 - Tensile Force (kips): [14.9126 ; 14.7194 ; 14.568 ; 13.8939 ; 12.4024 ; 10.1531 ; 9.40134 ; 8.65747 ; 8.65676 ; 8.65576 ; 8.64721 ; 8.41505 ; 8.41487 ; 8.41608 ; 8.41421 ; 8.38933 ; 8.40817 ; 8.46661 ; 
8.48072 ; 8.50005 ; 8.54255 ; 8.60249 ; 8.65186 ; 8.72617 ; 8.86872 ; 8.99692 ; 9.08679 ; 9.20312 ; 9.25996 ; 9.46573 ; 9.59001 ; 9.77472 ; 10.0274 ; 10.1215 ; 10.2538 ; 10.4293 ; 10.445 ; 10.4692 ; 10.4965 ; 
10.5139 ; 10.528 ; 10.5349 ; 10.5487 ; 10.5779 ; 10.6417 ; 10.7403 ; 10.9393 ; 11.297 ; 11.6469 ; 12.1499 ; 12.2788 ; 12.4486 ; 12.6135 ; 12.9076 ; 13.2875 ; 13.577 ; 13.6115 ] 
  
Bolt 1 - Shear Force (kips): [0.0136512 ; 0.196025 ; 0.306785 ; 0.684731 ; 1.38504 ; 2.32177 ; 2.59691 ; 2.85677 ; 2.85669 ; 2.85639 ; 2.86519 ; 3.10153 ; 3.10229 ; 3.10266 ; 3.1383 ; 3.41806 ; 3.70504 ; 
3.97696 ; 4.122 ; 4.35842 ; 4.53078 ; 4.64629 ; 5.08929 ; 5.62728 ; 6.26345 ; 7.87003 ; 8.20162 ; 8.54774 ; 9.24617 ; 10.1242 ; 10.3241 ; 10.6325 ; 11.1113 ; 11.267 ; 11.4787 ; 11.7538 ; 11.7781 ; 11.8138 ; 
11.876 ; 11.9897 ; 12.1644 ; 12.2274 ; 12.3182 ; 12.4401 ; 12.5978 ; 12.8212 ; 13.1129 ; 13.4763 ; 14.2519 ; 15.127 ; 15.337 ; 15.6291 ; 16.1108 ; 16.6848 ; 17.2155 ; 17.6973 ; 17.8188 ] 
  
Bolt 2 - Tensile Force (kips): [14.9208 ; 14.7743 ; 14.7461 ; 14.1325 ; 12.7365 ; 10.6686 ; 9.97524 ; 9.12592 ; 8.97159 ; 8.96965 ; 8.97069 ; 8.99669 ; 8.95039 ; 8.88837 ; 8.85336 ; 9.07074 ; 9.40208 ; 9.79707 ; 
9.9821 ; 10.2495 ; 10.5842 ; 11.1323 ; 11.9999 ; 13.1426 ; 14.5969 ; 16.3371 ; 16.8335 ; 17.3472 ; 18.056 ; 19.0759 ; 19.3984 ; 19.8857 ; 20.5313 ; 20.7417 ; 21.0414 ; 21.4593 ; 21.4974 ; 21.5557 ; 21.6423 ; 
21.7663 ; 21.9428 ; 22.0089 ; 22.1091 ; 22.2574 ; 22.4782 ; 22.8007 ; 23.2077 ; 23.6757 ; 24.3404 ; 25.1808 ; 25.3792 ; 25.66 ; 26.04 ; 26.3975 ; 26.6523 ; 26.8521 ; 26.8949 ] 
  
Bolt 2 - Shear Force (kips): [0.013167 ; 0.20251 ; 0.30982 ; 0.67663 ; 1.3664 ; 2.2902 ; 2.5645 ; 2.8976 ; 2.959 ; 2.9598 ; 2.9602 ; 2.9689 ; 3.0147 ; 3.1397 ; 3.247 ; 3.4251 ; 3.7514 ; 4.1539 ; 4.2445 ; 4.3376 ; 
4.5506 ; 4.784 ; 4.9874 ; 5.1022 ; 5.1969 ; 5.3827 ; 5.4864 ; 5.6102 ; 5.678 ; 5.9645 ; 6.1646 ; 6.3485 ; 6.5752 ; 6.6631 ; 6.7689 ; 6.8864 ; 6.8957 ; 6.9086 ; 6.9256 ; 6.9463 ; 6.9817 ; 6.9973 ; 7.0203 ; 7.0516 ; 
7.0952 ; 7.1548 ; 7.2631 ; 7.406 ; 7.4483 ; 7.5208 ; 7.5388 ; 7.5615 ; 7.565 ; 7.789 ; 8.1467 ; 8.455 ; 8.5242 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.4314 ; 17.3744 ; 17.7681 ; 17.9836 ; 18.2037 ; 18.2444 ; 18.2887 ; 18.2963 ; 18.2945 ; 18.2981 ; 18.3841 ; 18.401 ; 18.4559 ; 18.5254 ; 18.8508 ; 19.3548 ; 20.021 ; 
20.2889 ; 20.6851 ; 21.246 ; 22.0323 ; 23.0687 ; 24.3016 ; 25.581 ; 27.1327 ; 27.6354 ; 28.2973 ; 29.0379 ; 29.8183 ; 30.0757 ; 30.4204 ; 30.8374 ; 30.9605 ; 31.1055 ; 31.2743 ; 31.2874 ; 31.282 ; 31.2598 ; 
31.2401 ; 31.2385 ; 31.2275 ; 31.2351 ; 31.2474 ; 31.2669 ; 31.2872 ; 31.2247 ; 31.2456 ; 31.2746 ; 31.205 ; 31.2141 ; 31.2253 ; 31.2466 ; 31.2278 ; 31.2114 ; 31.2389 ; 31.2486 ] 
  
Bolt 3 - Shear Force (kips): [0.0075377 ; 0.034194 ; 0.051091 ; 0.053806 ; 0.055591 ; 0.058178 ; 0.05888 ; 0.059687 ; 0.05984 ; 0.05987 ; 0.059888 ; 0.061574 ; 0.061919 ; 0.063135 ; 0.064845 ; 0.073412 ; 
0.086856 ; 0.10566 ; 0.1132 ; 0.12381 ; 0.13725 ; 0.1488 ; 0.15239 ; 0.15034 ; 0.1557 ; 0.15151 ; 0.14485 ; 0.13513 ; 0.12363 ; 0.12151 ; 0.11879 ; 0.11051 ; 0.093009 ; 0.087541 ; 0.084208 ; 0.077335 ; 
0.076882 ; 0.12203 ; 0.27844 ; 0.44732 ; 0.57904 ; 0.675 ; 0.76848 ; 0.83514 ; 0.90521 ; 1.0226 ; 1.458 ; 1.6996 ; 1.9638 ; 2.5329 ; 2.6377 ; 2.7646 ; 2.9353 ; 3.2615 ; 3.5872 ; 3.8133 ; 3.8596 ] 
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Figure B.67 Connection L6_4_0.75_0.5_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3501e+003 
  
Plastic Stiffness (k/in): 110.6030 
  
Displacement (in): [5.3252e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.066896 ; 0.067418 ; 0.0682 ; 0.069373 ; 0.071133 ; 0.073773 ; 0.074763 ; 
0.075134 ; 0.075691 ; 0.076526 ; 0.077779 ; 0.079658 ; 0.082477 ; 0.083534 ; 0.085119 ; 0.087498 ; 0.091065 ; 0.096417 ; 0.098424 ; 0.10143 ; 0.10595 ; 0.10764 ; 0.11018 ; 0.11399 ; 0.11971 ; 0.12828 ; 
0.14114 ; 0.16042 ; 0.18935 ; 0.23275 ; 0.29784 ; 0.32225 ; 0.35887 ; 0.41379 ; 0.49617 ; 0.61975 ; 0.80511 ; 0.86761 ; 0.96136 ; 0.99652 ; 1.0493 ; 1.069 ; 1.0764 ; 1.0876 ; 1.1043 ; 1.1293 ; 1.1668 ; 1.1703 ; 
1.1739 ; 1.1774 ; 1.1827 ; 1.1906 ; 1.2025 ; 1.2203 ; 1.247 ; 1.2871 ; 1.3472 ; 1.4374 ; 1.5727 ; 1.7757 ; 2.0257 ; 2.2757 ; 2.5 ] 
  
Force (kips): [-0.177376 ; 9.19429 ; 10.3705 ; 10.6779 ; 11.0233 ; 11.1973 ; 11.2042 ; 11.2043 ; 11.2038 ; 11.2038 ; 11.2038 ; 11.2267 ; 11.3573 ; 11.5216 ; 11.5288 ; 11.5288 ; 11.6286 ; 11.8146 ; 12.0525 ; 
12.3505 ; 12.7698 ; 13.147 ; 13.3094 ; 13.6619 ; 14.0803 ; 14.5081 ; 15.4644 ; 15.7972 ; 16.2685 ; 16.886 ; 17.1042 ; 17.4838 ; 18.0447 ; 18.8316 ; 19.9596 ; 21.2012 ; 22.2678 ; 23.3445 ; 24.7153 ; 26.2136 ; 
26.6742 ; 27.3238 ; 28.1398 ; 28.9086 ; 29.6385 ; 30.5511 ; 30.8233 ; 31.1932 ; 31.3234 ; 31.5085 ; 31.5755 ; 31.6002 ; 31.6457 ; 31.717 ; 31.8194 ; 31.9591 ; 31.9598 ; 31.9599 ; 31.9596 ; 31.9585 ; 31.9559 ; 
31.9502 ; 31.9395 ; 31.9551 ; 31.9757 ; 32.0035 ; 32.0406 ; 32.0906 ; 32.1592 ; 32.2367 ; 32.3077 ; 32.3658 ] 
  
Bolt 1 - Tensile Force (kips): [14.9097 ; 14.5912 ; 13.7023 ; 12.5856 ; 10.8983 ; 8.79916 ; 8.65385 ; 8.65354 ; 8.65303 ; 8.6529 ; 8.6529 ; 8.60537 ; 8.49876 ; 8.405 ; 8.40498 ; 8.40497 ; 8.39299 ; 8.37603 ; 
8.37238 ; 8.36438 ; 8.35527 ; 8.36576 ; 8.35804 ; 8.34383 ; 8.33486 ; 8.34958 ; 8.34828 ; 8.34243 ; 8.34387 ; 8.36531 ; 8.38651 ; 8.39769 ; 8.42477 ; 8.45579 ; 8.54929 ; 8.746 ; 8.87187 ; 8.99359 ; 9.31878 ; 
9.88145 ; 10.0428 ; 10.1161 ; 10.3556 ; 10.7905 ; 11.2266 ; 11.9067 ; 12.0765 ; 12.281 ; 12.3553 ; 12.4671 ; 12.509 ; 12.5248 ; 12.5517 ; 12.5933 ; 12.6567 ; 12.7522 ; 12.755 ; 12.7574 ; 12.7597 ; 12.7627 ; 
12.7666 ; 12.7713 ; 12.7766 ; 12.7839 ; 12.7936 ; 12.8068 ; 12.8247 ; 12.8496 ; 12.8818 ; 12.9165 ; 12.9495 ; 12.9776 ] 
  
Bolt 1 - Shear Force (kips): [0.0118155 ; 0.28365 ; 0.77492 ; 1.29795 ; 2.02771 ; 2.80513 ; 2.85573 ; 2.85565 ; 2.8555 ; 2.85546 ; 2.85546 ; 2.89456 ; 3.00393 ; 3.10447 ; 3.10473 ; 3.10471 ; 3.19741 ; 3.29631 ; 
3.40185 ; 3.56101 ; 3.75943 ; 3.93127 ; 4.04896 ; 4.22265 ; 4.41241 ; 4.58845 ; 5.20028 ; 5.36896 ; 5.55588 ; 5.80434 ; 5.89099 ; 6.14191 ; 6.53394 ; 7.14064 ; 7.79504 ; 8.27878 ; 8.86974 ; 9.71965 ; 10.5859 ; 
11.527 ; 11.8427 ; 12.4479 ; 13.0639 ; 13.5417 ; 14.3869 ; 15.3361 ; 15.6644 ; 16.0918 ; 16.2281 ; 16.4163 ; 16.4835 ; 16.5081 ; 16.5433 ; 16.5946 ; 16.6688 ; 16.7716 ; 16.776 ; 16.7801 ; 16.7839 ; 16.7893 ; 
16.7966 ; 16.8068 ; 16.82 ; 16.8283 ; 16.8385 ; 16.8522 ; 16.8704 ; 16.895 ; 16.9309 ; 16.9742 ; 17.0132 ; 17.0445 ] 
  
Bolt 2 - Tensile Force (kips): [14.9184 ; 14.6491 ; 13.7775 ; 12.6714 ; 11.0036 ; 8.92618 ; 8.71608 ; 8.71596 ; 8.71567 ; 8.71569 ; 8.71575 ; 8.71635 ; 8.62005 ; 8.48891 ; 8.47926 ; 8.47924 ; 8.48315 ; 8.4828 ; 
8.47911 ; 8.49676 ; 8.52729 ; 8.59495 ; 8.62361 ; 8.66816 ; 8.73774 ; 8.85487 ; 9.18277 ; 9.29657 ; 9.38656 ; 9.49537 ; 9.54163 ; 9.64429 ; 9.82053 ; 10.1107 ; 10.6145 ; 11.3052 ; 12.2492 ; 13.5516 ; 15.2849 ; 
17.4261 ; 18.1063 ; 19.0097 ; 20.0973 ; 21.2086 ; 22.4242 ; 23.8123 ; 24.2114 ; 24.7395 ; 24.9034 ; 25.1433 ; 25.2292 ; 25.2609 ; 25.3058 ; 25.3707 ; 25.46 ; 25.5737 ; 25.5762 ; 25.5784 ; 25.5805 ; 25.5831 ; 
25.5865 ; 25.5905 ; 25.5948 ; 25.6014 ; 25.6088 ; 25.6186 ; 25.6313 ; 25.6477 ; 25.6694 ; 25.6932 ; 25.7135 ; 25.7291 ] 
  
Bolt 2 - Shear Force (kips): [0.010298 ; 0.28665 ; 0.7742 ; 1.2958 ; 2.0238 ; 2.802 ; 2.8759 ; 2.8761 ; 2.8761 ; 2.8762 ; 2.8762 ; 2.8764 ; 2.9701 ; 3.1224 ; 3.1334 ; 3.1334 ; 3.1472 ; 3.2482 ; 3.3931 ; 3.5393 ; 
3.7755 ; 3.9837 ; 4.0326 ; 4.2209 ; 4.4556 ; 4.6974 ; 4.9766 ; 5.1093 ; 5.3727 ; 5.7213 ; 5.8398 ; 5.9396 ; 6.0617 ; 6.192 ; 6.4978 ; 6.9804 ; 7.3204 ; 7.6009 ; 8.0044 ; 8.4012 ; 8.4739 ; 8.5194 ; 8.5921 ; 8.7095 ; 
8.6215 ; 8.4657 ; 8.3998 ; 8.312 ; 8.2923 ; 8.261 ; 8.2505 ; 8.2474 ; 8.2488 ; 8.2531 ; 8.2746 ; 8.3344 ; 8.3389 ; 8.3432 ; 8.3472 ; 8.3529 ; 8.3608 ; 8.3719 ; 8.3867 ; 8.3944 ; 8.4056 ; 8.4206 ; 8.4408 ; 8.4675 ; 
8.5035 ; 8.5472 ; 8.5872 ; 8.6199 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.5854 ; 16.8054 ; 16.8717 ; 16.9562 ; 17.0076 ; 17.01 ; 17.0096 ; 17.0086 ; 17.0083 ; 17.0082 ; 17.0156 ; 17.0543 ; 17.1057 ; 17.1079 ; 17.1078 ; 17.1427 ; 17.2092 ; 
17.3029 ; 17.434 ; 17.6466 ; 17.8581 ; 17.9492 ; 18.1462 ; 18.3904 ; 18.6534 ; 19.2475 ; 19.4684 ; 19.79 ; 20.225 ; 20.3826 ; 20.6536 ; 21.065 ; 21.6811 ; 22.6114 ; 23.7835 ; 25.0054 ; 26.3684 ; 27.9867 ; 
29.3174 ; 29.6744 ; 30.1868 ; 30.8396 ; 31.3755 ; 31.5839 ; 31.7486 ; 31.7865 ; 31.8137 ; 31.8235 ; 31.8393 ; 31.8449 ; 31.847 ; 31.8426 ; 31.8289 ; 31.805 ; 31.7811 ; 31.7929 ; 31.8041 ; 31.815 ; 31.8305 ; 
31.8528 ; 31.8846 ; 31.9275 ; 31.9445 ; 31.9654 ; 31.9937 ; 32.0316 ; 32.0828 ; 32.1531 ; 32.2327 ; 32.3058 ; 32.3658 ] 
  
Bolt 3 - Shear Force (kips): [ 0.0061364 ; 0.038034 ; 0.044432 ; 0.046183 ; 0.047899 ; 0.048571 ; 0.048582 ; 0.04858 ; 0.048572 ; 0.048577 ; 0.04858 ; 0.048631 ; 0.049133 ; 0.049698 ; 0.049711 ; 0.049715 ; 
0.049949 ; 0.050451 ; 0.050901 ; 0.051266 ; 0.050936 ; 0.050493 ; 0.050422 ; 0.05067 ; 0.052611 ; 0.055863 ; 0.065064 ; 0.069087 ; 0.074988 ; 0.082939 ; 0.085814 ; 0.090586 ; 0.097402 ; 0.10606 ; 0.10933 ; 
0.099944 ; 0.093849 ; 0.10655 ; 0.090508 ; 0.077079 ; 0.077904 ; 0.081579 ; 0.071791 ; 0.042308 ; 0.03473 ; 0.026417 ; 0.024049 ; 0.083457 ; 0.10475 ; 0.1197 ; 0.1242 ; 0.12567 ; 0.17517 ; 0.2852 ; 0.45239 ; 
0.64291 ; 0.60161 ; 0.55966 ; 0.51724 ; 0.45364 ; 0.3577 ; 0.21218 ; 0.0045697 ; 0.0027599 ; 0.0017636 ; 0.0011468 ; 0.00069965 ; 0.00059581 ; 0.00067853 ; 0.00083152 ; 0.0010446 ; 0.0012968 ] 
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Figure B.68 Connection L6_4_0.75_0.5_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3289e+003 
  
Plastic Stiffness (k/in): 60.6452 
  
Displacement (in): [6.0583e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.071068 ; 0.071589 ; 0.072371 ; 0.073545 ; 0.075304 ; 0.077944 ; 0.078934 ; 
0.079305 ; 0.079862 ; 0.080697 ; 0.08195 ; 0.083829 ; 0.086648 ; 0.090876 ; 0.097219 ; 0.10673 ; 0.121 ; 0.12635 ; 0.13438 ; 0.14642 ; 0.16448 ; 0.19158 ; 0.23221 ; 0.29317 ; 0.3846 ; 0.41889 ; 0.47032 ; 
0.54747 ; 0.62462 ; 0.70176 ; 0.73069 ; 0.77409 ; 0.77816 ; 0.78426 ; 0.79341 ; 0.80715 ; 0.82774 ; 0.85864 ; 0.90497 ; 0.92235 ; 0.94842 ; 0.98752 ; 1.0462 ; 1.1341 ; 1.2661 ; 1.4641 ; 1.5266 ; 1.6203 ; 1.7609 ; 
1.8137 ; 1.8928 ; 2.0114 ; 2.0559 ; 2.1227 ; 2.2228 ; 2.3729 ; 2.4047 ; 2.4365 ; 2.4682 ; 2.5 ] 
  
Force (kips): [-0.201589 ; 7.92392 ; 10.1802 ; 10.5 ; 10.864 ; 11.0989 ; 11.126 ; 11.1263 ; 11.126 ; 11.1255 ; 11.1284 ; 11.1739 ; 11.2684 ; 11.4094 ; 11.4499 ; 11.4499 ; 11.4973 ; 11.6161 ; 11.8031 ; 12.049 ; 
12.402 ; 12.8303 ; 13.3642 ; 14.3053 ; 15.6282 ; 17.2477 ; 17.8358 ; 18.5877 ; 19.3999 ; 20.1982 ; 21.0197 ; 22.2015 ; 23.6172 ; 24.9778 ; 25.3624 ; 25.8627 ; 26.4782 ; 26.9528 ; 27.3567 ; 27.5014 ; 27.7062 ; 
27.725 ; 27.7536 ; 27.7963 ; 27.8592 ; 27.9502 ; 28.0821 ; 28.273 ; 28.3602 ; 28.4853 ; 28.6601 ; 28.8963 ; 29.2323 ; 29.692 ; 30.2677 ; 30.4357 ; 30.6807 ; 31.0204 ; 31.1412 ; 31.3077 ; 31.542 ; 31.6264 ; 
31.7487 ; 31.9226 ; 32.1297 ; 32.1335 ; 32.1355 ; 32.1394 ; 32.1448 ] 
  
Bolt 1 - Tensile Force (kips): [14.9092 ; 14.6431 ; 14.066 ; 13.012 ; 11.3714 ; 9.18393 ; 8.65269 ; 8.65214 ; 8.65135 ; 8.6507 ; 8.64769 ; 8.57576 ; 8.48055 ; 8.40981 ; 8.40987 ; 8.40986 ; 8.40374 ; 8.38964 ; 
8.37258 ; 8.37023 ; 8.35806 ; 8.35573 ; 8.36381 ; 8.39074 ; 8.46931 ; 8.65326 ; 8.69917 ; 8.74612 ; 8.80744 ; 8.92281 ; 9.11709 ; 9.32452 ; 9.85246 ; 10.4779 ; 10.6055 ; 10.6958 ; 10.9429 ; 11.2792 ; 11.6117 ; 
11.6871 ; 11.8004 ; 11.8102 ; 11.8257 ; 11.8504 ; 11.8872 ; 11.9475 ; 12.0486 ; 12.1964 ; 12.2511 ; 12.3369 ; 12.4632 ; 12.6328 ; 12.8169 ; 13.0841 ; 13.5453 ; 13.6952 ; 13.8921 ; 14.1169 ; 14.1836 ; 14.2779 ; 
14.4114 ; 14.456 ; 14.5096 ; 14.5753 ; 14.6557 ; 14.6588 ; 14.6614 ; 14.6643 ; 14.6673 ] 
  
Bolt 1 - Shear Force (kips): [0.0127714 ; 0.247201 ; 0.590184 ; 1.10253 ; 1.83119 ; 2.67009 ; 2.85516 ; 2.85513 ; 2.85493 ; 2.85473 ; 2.85874 ; 2.92941 ; 3.02878 ; 3.10479 ; 3.10507 ; 3.10504 ; 3.15473 ; 
3.2464 ; 3.34421 ; 3.43951 ; 3.63591 ; 3.82948 ; 4.11925 ; 4.50759 ; 5.14978 ; 5.91517 ; 6.29134 ; 6.82707 ; 7.41175 ; 7.96481 ; 8.58721 ; 9.70777 ; 10.6927 ; 11.6625 ; 11.9424 ; 12.4059 ; 12.943 ; 13.344 ; 
13.7583 ; 13.9756 ; 14.2716 ; 14.2985 ; 14.3371 ; 14.3911 ; 14.4789 ; 14.5917 ; 14.7266 ; 14.9305 ; 15.0199 ; 15.1305 ; 15.2791 ; 15.4998 ; 15.8651 ; 16.3387 ; 16.8845 ; 17.0327 ; 17.2555 ; 17.5402 ; 17.6382 ; 
17.7614 ; 17.9068 ; 17.956 ; 18.043 ; 18.1727 ; 18.3062 ; 18.3206 ; 18.333 ; 18.3447 ; 18.3562 ] 
  
Bolt 2 - Tensile Force (kips): [14.9175 ; 14.7011 ; 14.1804 ; 13.1412 ; 11.5374 ; 9.40494 ; 8.78445 ; 8.7656 ; 8.76453 ; 8.76423 ; 8.76451 ; 8.76769 ; 8.70537 ; 8.60055 ; 8.55247 ; 8.55239 ; 8.55858 ; 8.57075 ; 
8.5912 ; 8.61578 ; 8.68245 ; 8.7763 ; 8.95015 ; 9.16174 ; 9.68666 ; 10.3753 ; 10.6452 ; 11.0732 ; 11.7198 ; 12.5746 ; 13.7397 ; 15.3822 ; 17.4324 ; 19.5577 ; 20.0064 ; 20.5763 ; 21.4055 ; 22.1573 ; 22.7992 ; 
23.0269 ; 23.3448 ; 23.3735 ; 23.4162 ; 23.4791 ; 23.5716 ; 23.7064 ; 23.9013 ; 24.1794 ; 24.2854 ; 24.4393 ; 24.6586 ; 24.9643 ; 25.3871 ; 25.8971 ; 26.3734 ; 26.4776 ; 26.6297 ; 26.826 ; 26.8896 ; 26.958 ; 
27.045 ; 27.0645 ; 27.0913 ; 27.1223 ; 27.1494 ; 27.1471 ; 27.1451 ; 27.1435 ; 27.1422 ] 
  
Bolt 2 - Shear Force (kips): [0.011058 ; 0.2497 ; 0.58677 ; 1.0964 ; 1.8218 ; 2.6597 ; 2.8848 ; 2.8916 ; 2.8921 ; 2.8922 ; 2.8923 ; 2.8933 ; 2.9501 ; 3.0914 ; 3.1543 ; 3.1544 ; 3.1562 ; 3.1944 ; 3.2988 ; 3.4622 ; 
3.6318 ; 3.8854 ; 4.134 ; 4.62 ; 5.0876 ; 5.6891 ; 5.8212 ; 5.93 ; 6.0066 ; 6.3204 ; 6.4901 ; 6.9071 ; 7.4134 ; 7.6083 ; 7.7036 ; 7.8286 ; 7.9427 ; 7.9945 ; 8.0289 ; 8.011 ; 7.9821 ; 7.9794 ; 7.9755 ; 7.97 ; 7.961 ; 
7.9485 ; 7.9334 ; 7.9059 ; 7.8861 ; 7.8629 ; 7.8352 ; 7.7993 ; 7.7379 ; 7.8071 ; 8.1255 ; 8.2214 ; 8.3433 ; 8.5118 ; 8.575 ; 8.7285 ; 8.941 ; 9.0307 ; 9.1554 ; 9.3386 ; 9.5864 ; 9.6151 ; 9.6394 ; 9.6625 ; 9.6849 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.5059 ; 17.0359 ; 17.152 ; 17.3092 ; 17.4327 ; 17.4518 ; 17.4522 ; 17.4513 ; 17.45 ; 17.4521 ; 17.4748 ; 17.5233 ; 17.5961 ; 17.6178 ; 17.6177 ; 17.6419 ; 17.7023 ; 17.7963 
; 17.9203 ; 18.1104 ; 18.3486 ; 18.6567 ; 19.2319 ; 20.1069 ; 21.3342 ; 21.8237 ; 22.5295 ; 23.4821 ; 24.5731 ; 25.7032 ; 27.1511 ; 28.6459 ; 29.8996 ; 30.3106 ; 30.8189 ; 31.283 ; 31.473 ; 31.5626 ; 31.5898 ; 
31.6266 ; 31.6297 ; 31.6319 ; 31.6328 ; 31.6357 ; 31.6434 ; 31.6559 ; 31.6743 ; 31.6551 ; 31.6256 ; 31.5942 ; 31.5859 ; 31.5649 ; 31.5061 ; 31.4994 ; 31.4944 ; 31.4555 ; 31.4083 ; 31.4054 ; 31.4054 ; 31.4126 ; 
31.4169 ; 31.4245 ; 31.4174 ; 31.3854 ; 31.3713 ; 31.3691 ; 31.3733 ; 31.3792 ] 
  
Bolt 3 - Shear Force (kips): [0.0071059 ; 0.035645 ; 0.048573 ; 0.049781 ; 0.050797 ; 0.051181 ; 0.051196 ; 0.051195 ; 0.051194 ; 0.051181 ; 0.051147 ; 0.051188 ; 0.051265 ; 0.051366 ; 0.051382 ; 0.051382 ; 
0.051387 ; 0.051455 ; 0.051678 ; 0.052133 ; 0.052814 ; 0.055224 ; 0.059963 ; 0.071232 ; 0.09082 ; 0.11601 ; 0.12268 ; 0.12519 ; 0.12104 ; 0.11358 ; 0.11997 ; 0.12039 ; 0.098843 ; 0.095612 ; 0.094199 ; 
0.08056 ; 0.055139 ; 0.045071 ; 0.042636 ; 0.041667 ; 0.039686 ; 0.039797 ; 0.042429 ; 0.045711 ; 0.0629 ; 0.10347 ; 0.14725 ; 0.19244 ; 0.32492 ; 0.51718 ; 0.74614 ; 0.91924 ; 1.1875 ; 1.6399 ; 1.9745 ; 2.079 
; 2.311 ; 2.6201 ; 2.7105 ; 2.816 ; 2.9506 ; 2.9962 ; 3.0603 ; 3.1865 ; 3.3347 ; 3.2954 ; 3.2289 ; 3.1562 ; 3.0842 ] 
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Figure B.69 Connection L6_4_0.75_0.5_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.6192e+003 
  
Plastic Stiffness (k/in): 40.3484 
  
Displacement (in): [6.3251e-037 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.07384 ; 0.076479 ; 0.077469 ; 
0.077841 ; 0.078397 ; 0.079232 ; 0.080485 ; 0.080955 ; 0.08166 ; 0.082717 ; 0.084303 ; 0.086681 ; 0.090249 ; 0.0956 ; 0.10363 ; 0.11567 ; 0.12018 ; 0.12696 ; 0.13711 ; 0.15235 ; 0.17521 ; 0.2095 ; 0.24379 ; 
0.25236 ; 0.26522 ; 0.28451 ; 0.31344 ; 0.35683 ; 0.42192 ; 0.51956 ; 0.55618 ; 0.6111 ; 0.6317 ; 0.66259 ; 0.67418 ; 0.69155 ; 0.71762 ; 0.75672 ; 0.81537 ; 0.90334 ; 1.0353 ; 1.2333 ; 1.2958 ; 1.3895 ; 1.5301 ; 
1.7411 ; 1.9911 ; 2.2411 ; 2.4911 ; 2.5 ] 
  
Force (kips): [-0.210578 ; 6.73105 ; 7.69572 ; 8.49503 ; 9.39655 ; 9.97938 ; 10.2419 ; 10.5578 ; 10.8708 ; 10.9256 ; 10.9758 ; 10.9853 ; 10.9855 ; 10.9853 ; 10.985 ; 10.9849 ; 10.9876 ; 11.017 ; 11.0644 ; 
11.1309 ; 11.166 ; 11.2059 ; 11.2633 ; 11.3304 ; 11.4624 ; 12.0326 ; 12.8006 ; 13.7725 ; 15.1029 ; 15.5857 ; 16.2123 ; 16.8674 ; 17.5051 ; 18.1904 ; 19.0991 ; 19.918 ; 20.1055 ; 20.3782 ; 20.7673 ; 21.2489 ; 
21.7817 ; 22.4511 ; 23.3452 ; 23.6352 ; 24.0311 ; 24.1678 ; 24.3571 ; 24.425 ; 24.5315 ; 24.6876 ; 24.9019 ; 25.1805 ; 25.5796 ; 26.1256 ; 26.8441 ; 27.055 ; 27.3456 ; 27.7396 ; 28.261 ; 28.8069 ; 29.2762 ; 
29.6717 ; 29.6861 ] 
  
Bolt 1 - Tensile Force (kips): [14.9087 ; 14.6898 ; 14.6459 ; 14.6059 ; 14.5396 ; 14.2198 ; 13.4023 ; 12.0862 ; 10.145 ; 9.49549 ; 8.65289 ; 8.65137 ; 8.65029 ; 8.64997 ; 8.64955 ; 8.64943 ; 8.64682 ; 8.5998 ; 
8.52858 ; 8.43229 ; 8.40991 ; 8.41013 ; 8.41017 ; 8.41067 ; 8.39393 ; 8.38369 ; 8.40717 ; 8.47022 ; 8.61168 ; 8.68864 ; 8.75123 ; 8.85492 ; 8.99668 ; 9.12481 ; 9.27557 ; 9.62282 ; 9.70014 ; 9.75904 ; 9.82637 ; 
9.97025 ; 10.1989 ; 10.5511 ; 11.0763 ; 11.2516 ; 11.3872 ; 11.4165 ; 11.4958 ; 11.5314 ; 11.5943 ; 11.6912 ; 11.8428 ; 12.0775 ; 12.4327 ; 12.7077 ; 13.2363 ; 13.3727 ; 13.5301 ; 13.7648 ; 14.1687 ; 14.6379 ; 
14.888 ; 14.9834 ; 14.9831 ] 
  
Bolt 1 - Shear Force (kips): [0.0131367 ; 0.212503 ; 0.244878 ; 0.272658 ; 0.317292 ; 0.507545 ; 0.919351 ; 1.52116 ; 2.31996 ; 2.55862 ; 2.85451 ; 2.85476 ; 2.85456 ; 2.85448 ; 2.85435 ; 2.85431 ; 2.85789 ; 
2.90383 ; 2.97669 ; 3.07982 ; 3.10366 ; 3.10396 ; 3.10413 ; 3.10433 ; 3.23182 ; 3.51702 ; 3.8301 ; 4.24812 ; 4.67799 ; 4.88352 ; 5.25634 ; 5.60808 ; 5.91371 ; 6.32497 ; 7.61188 ; 8.27513 ; 8.45235 ; 8.77663 ; 
9.29712 ; 9.78082 ; 10.1247 ; 10.5719 ; 11.3457 ; 11.5958 ; 12.0463 ; 12.2228 ; 12.4354 ; 12.5031 ; 12.5922 ; 12.7168 ; 12.8964 ; 13.1456 ; 13.4896 ; 14.2968 ; 15.0476 ; 15.2712 ; 15.6302 ; 16.1207 ; 16.6787 ; 
17.1836 ; 17.5742 ; 17.8841 ; 17.9017 ] 
  
Bolt 2 - Tensile Force (kips): [14.9167 ; 14.7453 ; 14.725 ; 14.7135 ; 14.692 ; 14.4091 ; 13.612 ; 12.3543 ; 10.5294 ; 9.92445 ; 9.14486 ; 8.89923 ; 8.88179 ; 8.88123 ; 8.88086 ; 8.88079 ; 8.88127 ; 8.88522 ; 
8.89107 ; 8.8999 ; 8.88095 ; 8.84558 ; 8.79771 ; 8.73657 ; 8.77341 ; 8.95942 ; 9.23474 ; 9.6198 ; 10.2172 ; 10.518 ; 10.9554 ; 11.5124 ; 12.2699 ; 13.317 ; 14.748 ; 15.9751 ; 16.2599 ; 16.6647 ; 17.2224 ; 
17.8826 ; 18.5687 ; 19.5274 ; 20.818 ; 21.2548 ; 21.8469 ; 22.0545 ; 22.3553 ; 22.4638 ; 22.6213 ; 22.8256 ; 23.1077 ; 23.4629 ; 23.9564 ; 24.6627 ; 25.5391 ; 25.7784 ; 26.1057 ; 26.475 ; 26.8228 ; 27.1102 ; 
27.3358 ; 27.5003 ; 27.5063 ] 
  
Bolt 2 - Shear Force (kips): [0.011312 ; 0.21463 ; 0.24635 ; 0.27312 ; 0.31532 ; 0.49953 ; 0.90694 ; 1.5029 ; 2.295 ; 2.5324 ; 2.8303 ; 2.9236 ; 2.9303 ; 2.9305 ; 2.9306 ; 2.9306 ; 2.9308 ; 2.9321 ; 2.934 ; 2.9369 
; 2.9674 ; 3.0238 ; 3.1067 ; 3.2088 ; 3.222 ; 3.5112 ; 3.8825 ; 4.2883 ; 4.9144 ; 5.0596 ; 5.1599 ; 5.2856 ; 5.3861 ; 5.45 ; 5.5326 ; 5.8534 ; 5.8817 ; 5.9075 ; 5.9726 ; 6.11 ; 6.3431 ; 6.6335 ; 6.8587 ; 6.9201 ; 
7.0294 ; 7.0627 ; 7.1047 ; 7.1191 ; 7.1414 ; 7.1881 ; 7.2353 ; 7.2899 ; 7.3214 ; 7.2569 ; 7.2702 ; 7.2771 ; 7.328 ; 7.566 ; 7.8838 ; 8.2148 ; 8.4924 ; 8.7594 ; 8.7681 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.4359 ; 16.6569 ; 16.8862 ; 17.2446 ; 17.5212 ; 17.6517 ; 17.8091 ; 17.9676 ; 17.9987 ; 18.0311 ; 18.0393 ; 18.0388 ; 18.0382 ; 18.0373 ; 18.037 ; 18.0386 ; 18.0525 ; 
18.0742 ; 18.1045 ; 18.121 ; 18.1402 ; 18.168 ; 18.2012 ; 18.263 ; 18.5365 ; 18.9459 ; 19.5039 ; 20.3796 ; 20.7411 ; 21.2732 ; 21.979 ; 22.9079 ; 24.0573 ; 25.3216 ; 26.3318 ; 26.5635 ; 26.8978 ; 27.3698 ; 
28.0101 ; 28.7812 ; 29.546 ; 30.4335 ; 30.6929 ; 30.993 ; 31.0782 ; 31.189 ; 31.2206 ; 31.2156 ; 31.2086 ; 31.2095 ; 31.2456 ; 31.1964 ; 31.2212 ; 31.2148 ; 31.1723 ; 31.1781 ; 31.2002 ; 31.2156 ; 31.1934 ; 
31.2016 ; 31.2384 ; 31.2416 ] 
  
Bolt 3 - Shear Force (kips): [0.0079213 ; 0.03322 ; 0.038436 ; 0.044192 ; 0.049716 ; 0.052586 ; 0.053313 ; 0.054324 ; 0.05566 ; 0.055922 ; 0.056231 ; 0.056309 ; 0.056349 ; 0.056357 ; 0.05636 ; 0.056361 ; 
0.056369 ; 0.056448 ; 0.056722 ; 0.057118 ; 0.057344 ; 0.057626 ; 0.058066 ; 0.058646 ; 0.059783 ; 0.065671 ; 0.076615 ; 0.093066 ; 0.1188 ; 0.12875 ; 0.14154 ; 0.15174 ; 0.15598 ; 0.15529 ; 0.15597 ; 
0.15954 ; 0.1582 ; 0.15522 ; 0.14965 ; 0.14035 ; 0.12754 ; 0.12223 ; 0.11081 ; 0.10086 ; 0.089691 ; 0.088236 ; 0.085039 ; 0.091564 ; 0.25728 ; 0.50205 ; 0.77154 ; 0.93424 ; 1.4144 ; 1.7475 ; 2.1813 ; 2.3931 ; 
2.5607 ; 2.7583 ; 3.0342 ; 3.399 ; 3.669 ; 3.8756 ; 3.8823 ] 
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Figure B.70 Connection L6_4_0.75_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3558e+003 
  
Plastic Stiffness (k/in): 70.1392 
  
Displacement (in): [6.6515e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.066896 ; 0.068982 ; 0.072111 ; 0.073284 ; 0.075044 ; 0.075704 ; 0.076693 ; 
0.078178 ; 0.080406 ; 0.082633 ; 0.08486 ; 0.088201 ; 0.093212 ; 0.10073 ; 0.112 ; 0.11623 ; 0.12258 ; 0.13209 ; 0.14636 ; 0.16063 ; 0.1749 ; 0.19631 ; 0.22841 ; 0.27658 ; 0.29464 ; 0.32173 ; 0.36237 ; 0.42332 
; 0.51476 ; 0.65191 ; 0.70334 ; 0.78049 ; 0.89621 ; 1.0698 ; 1.1323 ; 1.1382 ; 1.1469 ; 1.1601 ; 1.1651 ; 1.1725 ; 1.1836 ; 1.2003 ; 1.2253 ; 1.2629 ; 1.3192 ; 1.4037 ; 1.5304 ; 1.7204 ; 1.9704 ; 2.2204 ; 2.4704 ; 
2.5 ] 
  
Force (kips): [-0.200169 ; 9.15799 ; 10.3918 ; 10.6982 ; 11.0439 ; 11.2199 ; 11.2276 ; 11.2276 ; 11.2272 ; 11.2272 ; 11.2933 ; 11.5311 ; 11.5314 ; 11.5985 ; 11.7758 ; 12.0552 ; 12.4003 ; 12.8556 ; 13.151 ; 
13.5212 ; 14.1255 ; 14.7664 ; 16.0655 ; 17.6192 ; 18.238 ; 19.1325 ; 20.3451 ; 21.5896 ; 22.3057 ; 22.8485 ; 23.5992 ; 24.5986 ; 25.7855 ; 26.1528 ; 26.6682 ; 27.3943 ; 28.2693 ; 29.0419 ; 29.8405 ; 30.1158 ; 
30.4961 ; 30.9912 ; 31.6183 ; 31.8198 ; 31.8384 ; 31.872 ; 31.9275 ; 31.9272 ; 31.9244 ; 31.9291 ; 31.9395 ; 31.9535 ; 31.9727 ; 31.9994 ; 32.0353 ; 32.0828 ; 32.148 ; 32.2262 ; 32.2976 ; 32.3626 ; 32.37 ] 
  
Bolt 1 - Tensile Force (kips): [14.9453 ; 14.621 ; 13.7367 ; 12.6198 ; 10.9331 ; 8.83406 ; 8.66869 ; 8.66855 ; 8.66825 ; 8.6682 ; 8.55081 ; 8.41787 ; 8.41778 ; 8.41112 ; 8.39534 ; 8.3936 ; 8.38781 ; 8.39307 ; 
8.41894 ; 8.42401 ; 8.44443 ; 8.5118 ; 8.48076 ; 8.55422 ; 8.5843 ; 8.63805 ; 8.73355 ; 8.91456 ; 8.91473 ; 8.922 ; 8.96046 ; 9.15093 ; 9.48009 ; 9.61493 ; 9.772 ; 9.83273 ; 10.0514 ; 10.4331 ; 10.8028 ; 10.9821 
; 11.2811 ; 11.6108 ; 11.9902 ; 12.1349 ; 12.1489 ; 12.1708 ; 12.2046 ; 12.2079 ; 12.2118 ; 12.2166 ; 12.2216 ; 12.2282 ; 12.2372 ; 12.25 ; 12.2664 ; 12.2865 ; 12.3148 ; 12.3498 ; 12.3829 ; 12.4118 ; 12.4151 ] 
  
Bolt 1 - Shear Force (kips): [0.0106703 ; 0.286186 ; 0.772709 ; 1.29564 ; 2.02525 ; 2.80317 ; 2.86061 ; 2.8606 ; 2.86052 ; 2.8605 ; 2.95324 ; 3.09594 ; 3.09609 ; 3.16604 ; 3.31681 ; 3.4271 ; 3.61471 ; 3.81078 ; 
3.93925 ; 4.19347 ; 4.45436 ; 4.73243 ; 5.49497 ; 6.21436 ; 6.67189 ; 7.34781 ; 7.97921 ; 8.37711 ; 8.8661 ; 9.28824 ; 9.94204 ; 10.4838 ; 11.2417 ; 11.479 ; 11.8365 ; 12.5218 ; 13.206 ; 13.7446 ; 14.7711 ; 
15.0595 ; 15.4699 ; 16.0175 ; 16.6693 ; 16.859 ; 16.8758 ; 16.901 ; 16.9383 ; 16.9435 ; 16.9501 ; 16.9562 ; 16.962 ; 16.9695 ; 16.9794 ; 16.9928 ; 17.0118 ; 17.0389 ; 17.0758 ; 17.1198 ; 17.1597 ; 17.1979 ; 
17.2024 ] 
  
Bolt 2 - Tensile Force (kips): [14.9703 ; 14.7003 ; 13.8422 ; 12.7373 ; 11.0705 ; 8.98843 ; 8.73386 ; 8.73348 ; 8.73304 ; 8.73301 ; 8.70662 ; 8.50748 ; 8.5075 ; 8.51055 ; 8.51632 ; 8.51269 ; 8.52851 ; 8.5569 ; 
8.60261 ; 8.65268 ; 8.72602 ; 8.88023 ; 9.24797 ; 9.48819 ; 9.61855 ; 9.89288 ; 10.4024 ; 11.1411 ; 11.8582 ; 12.5498 ; 13.548 ; 14.8596 ; 16.565 ; 17.1311 ; 17.9196 ; 18.9451 ; 20.1555 ; 21.3588 ; 22.707 ; 
23.1319 ; 23.7001 ; 24.4262 ; 25.2455 ; 25.447 ; 25.4613 ; 25.4838 ; 25.518 ; 25.5216 ; 25.5259 ; 25.5307 ; 25.5353 ; 25.5414 ; 25.5493 ; 25.559 ; 25.5719 ; 25.5888 ; 25.6111 ; 25.6366 ; 25.6588 ; 25.6779 ; 
25.68 ] 
  
Bolt 2 - Shear Force (kips): [0.014639 ; 0.27666 ; 0.75842 ; 1.2802 ; 2.0096 ; 2.7924 ; 2.8817 ; 2.8819 ; 2.8819 ; 2.8819 ; 2.9051 ; 3.1251 ; 3.1253 ; 3.1262 ; 3.1633 ; 3.3462 ; 3.5147 ; 3.7929 ; 3.9596 ; 4.0799 ; 
4.4272 ; 4.7626 ; 5.2128 ; 6.0096 ; 6.1471 ; 6.3039 ; 6.702 ; 7.2698 ; 7.4581 ; 7.5667 ; 7.7272 ; 7.9996 ; 8.2939 ; 8.3836 ; 8.459 ; 8.5054 ; 8.5893 ; 8.6735 ; 8.5409 ; 8.489 ; 8.4099 ; 8.3022 ; 8.1854 ; 8.3775 ; 
8.3981 ; 8.4275 ; 8.4687 ; 8.4745 ; 8.4819 ; 8.4887 ; 8.4949 ; 8.5028 ; 8.5137 ; 8.5325 ; 8.5569 ; 8.5881 ; 8.63 ; 8.6783 ; 8.7212 ; 8.7587 ; 8.763 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.5857 ; 16.8194 ; 16.887 ; 16.9744 ; 17.0293 ; 17.0322 ; 17.0317 ; 17.0308 ; 17.0305 ; 17.0509 ; 17.1295 ; 17.1295 ; 17.1524 ; 17.217 ; 17.3314 ; 17.4976 ; 17.7484 ; 
17.9171 ; 18.1261 ; 18.4864 ; 18.8884 ; 19.7372 ; 20.8348 ; 21.2872 ; 21.9776 ; 22.9728 ; 24.1682 ; 25.0151 ; 25.7079 ; 26.6839 ; 27.8727 ; 28.9924 ; 29.2824 ; 29.6792 ; 30.2466 ; 30.9418 ; 31.4291 ; 31.6216 ; 
31.6712 ; 31.7336 ; 31.8041 ; 31.8558 ; 31.8703 ; 31.8715 ; 31.8671 ; 31.8586 ; 31.873 ; 31.8948 ; 31.9138 ; 31.9243 ; 31.9387 ; 31.9582 ; 31.9856 ; 32.0225 ; 32.0715 ; 32.1389 ; 32.22 ; 32.2944 ; 32.3622 ; 
32.37 ] 
  
Bolt 3 - Shear Force (kips): [ 0.012801 ; 0.033245 ; 0.039933 ; 0.041696 ; 0.043401 ; 0.044134 ; 0.044165 ; 0.044169 ; 0.044169 ; 0.044177 ; 0.044393 ; 0.045218 ; 0.045217 ; 0.045405 ; 0.045891 ; 0.04642 ; 
0.046617 ; 0.045906 ; 0.045718 ; 0.045888 ; 0.048872 ; 0.054155 ; 0.069089 ; 0.088755 ; 0.095933 ; 0.1039 ; 0.10215 ; 0.090928 ; 0.088198 ; 0.093659 ; 0.1011 ; 0.08594 ; 0.073153 ; 0.071222 ; 0.072203 ; 
0.076203 ; 0.062564 ; 0.03512 ; 0.030037 ; 0.028198 ; 0.02501 ; 0.019834 ; 0.072358 ; 0.094748 ; 0.09672 ; 0.13422 ; 0.21984 ; 0.15692 ; 0.059147 ; 0.0065618 ; 0.0041056 ; 0.0020333 ; 0.00065434 ; 
0.0003817 ; 0.00095775 ; 0.0010005 ; 0.00065074 ; 7.4489e-005 ; 0.00059237 ; 0.0012444 ; 0.0013073 ] 
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Figure B.71 Connection L6_4_0.75_0.5_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3341e+003 
  
Plastic Stiffness (k/in): 58.8956 
  
Displacement (in): [4.7097e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.071068 ; 0.071589 ; 0.072371 ; 0.073545 ; 0.075304 ; 0.077944 ; 0.078934 ; 
0.079305 ; 0.079862 ; 0.080697 ; 0.08195 ; 0.083829 ; 0.086648 ; 0.090876 ; 0.097219 ; 0.10673 ; 0.121 ; 0.12635 ; 0.13438 ; 0.14642 ; 0.16448 ; 0.19158 ; 0.23221 ; 0.27285 ; 0.31349 ; 0.37444 ; 0.3973 ; 
0.43159 ; 0.48302 ; 0.56017 ; 0.67589 ; 0.71928 ; 0.78438 ; 0.80879 ; 0.8454 ; 0.90033 ; 0.92092 ; 0.95181 ; 0.9634 ; 0.98078 ; 1.0068 ; 1.0459 ; 1.1046 ; 1.1926 ; 1.3245 ; 1.5225 ; 1.585 ; 1.6787 ; 1.7139 ; 
1.7666 ; 1.8457 ; 1.9248 ; 2.0039 ; 2.1226 ; 2.1671 ; 2.2338 ; 2.3339 ; 2.3715 ; 2.409 ; 2.4465 ; 2.5 ] 
  
Force (kips): [-0.228072 ; 7.87345 ; 10.1946 ; 10.511 ; 10.8737 ; 11.113 ; 11.1404 ; 11.1421 ; 11.1418 ; 11.1413 ; 11.1414 ; 11.1635 ; 11.2377 ; 11.3867 ; 11.4526 ; 11.4528 ; 11.4562 ; 11.5652 ; 11.7211 ; 
11.9682 ; 12.3121 ; 12.7558 ; 13.2799 ; 14.2329 ; 15.5154 ; 17.1897 ; 17.7797 ; 18.5622 ; 19.4086 ; 20.211 ; 21.0088 ; 22.1873 ; 23.1883 ; 23.9693 ; 24.8643 ; 25.1373 ; 25.4986 ; 25.979 ; 26.5713 ; 27.2411 ; 
27.471 ; 27.7842 ; 27.8955 ; 28.0574 ; 28.2863 ; 28.3685 ; 28.4876 ; 28.5336 ; 28.6158 ; 28.7362 ; 28.9018 ; 29.1268 ; 29.4464 ; 29.8891 ; 30.4448 ; 30.6057 ; 30.8434 ; 30.9331 ; 31.0571 ; 31.2342 ; 31.3996 ; 
31.5556 ; 31.7776 ; 31.8561 ; 31.9684 ; 32.1185 ; 32.1246 ; 32.1276 ; 32.133 ; 32.1424 ] 
  
Bolt 1 - Tensile Force (kips): [14.9444 ; 14.6733 ; 14.1125 ; 13.0637 ; 11.4293 ; 9.24273 ; 8.66861 ; 8.66822 ; 8.66765 ; 8.66731 ; 8.6674 ; 8.62121 ; 8.51774 ; 8.43084 ; 8.43109 ; 8.43107 ; 8.43095 ; 8.41713 ; 
8.39924 ; 8.40108 ; 8.39823 ; 8.41069 ; 8.45509 ; 8.49986 ; 8.59645 ; 8.72115 ; 8.7635 ; 8.79826 ; 8.83103 ; 8.89067 ; 9.0388 ; 9.12344 ; 9.40387 ; 9.69157 ; 10.0511 ; 10.1364 ; 10.1408 ; 10.2151 ; 10.4722 ; 
10.952 ; 11.0434 ; 11.2131 ; 11.2808 ; 11.4004 ; 11.5784 ; 11.6415 ; 11.7364 ; 11.7719 ; 11.8247 ; 11.8952 ; 11.9981 ; 12.1284 ; 12.3248 ; 12.6317 ; 13.1025 ; 13.2275 ; 13.4035 ; 13.4632 ; 13.5473 ; 13.6646 ; 
13.7697 ; 13.8556 ; 13.9442 ; 13.9756 ; 14.0166 ; 14.0636 ; 14.0663 ; 14.0683 ; 14.0705 ; 14.0735 ] 
  
Bolt 1 - Shear Force (kips): [0.0117704 ; 0.249658 ; 0.582165 ; 1.09229 ; 1.81933 ; 2.66032 ; 2.8603 ; 2.8604 ; 2.8603 ; 2.86021 ; 2.86024 ; 2.89848 ; 3.00494 ; 3.09966 ; 3.10017 ; 3.1002 ; 3.10359 ; 3.21878 ; 
3.35405 ; 3.44864 ; 3.63493 ; 3.82875 ; 4.10158 ; 4.51104 ; 5.13845 ; 5.91942 ; 6.28108 ; 6.83493 ; 7.46555 ; 8.00668 ; 8.57001 ; 9.74865 ; 10.4169 ; 11.0325 ; 11.6767 ; 11.8698 ; 12.2475 ; 12.7123 ; 13.2269 ; 
13.828 ; 14.1822 ; 14.6169 ; 14.757 ; 14.9268 ; 15.1895 ; 15.2841 ; 15.4146 ; 15.4618 ; 15.5355 ; 15.6502 ; 15.8035 ; 16.046 ; 16.3619 ; 16.7671 ; 17.2798 ; 17.4461 ; 17.6618 ; 17.7325 ; 17.8313 ; 17.9625 ; 
18.0705 ; 18.1732 ; 18.3479 ; 18.4039 ; 18.4773 ; 18.5731 ; 18.5901 ; 18.6045 ; 18.6185 ; 18.6376 ] 
  
Bolt 2 - Tensile Force (kips): [14.9692 ; 14.7539 ; 14.2606 ; 13.2306 ; 11.6338 ; 9.49649 ; 8.85916 ; 8.78368 ; 8.78201 ; 8.78137 ; 8.78144 ; 8.78311 ; 8.77466 ; 8.66472 ; 8.58399 ; 8.58404 ; 8.58456 ; 8.59726 ; 
8.61356 ; 8.63251 ; 8.67028 ; 8.7262 ; 8.84595 ; 9.03816 ; 9.47713 ; 10.0532 ; 10.2713 ; 10.6644 ; 11.3067 ; 12.1995 ; 13.4069 ; 15.0526 ; 16.472 ; 17.7501 ; 19.1703 ; 19.4911 ; 19.8868 ; 20.4795 ; 21.3592 ; 
22.4904 ; 22.8595 ; 23.3482 ; 23.5143 ; 23.7516 ; 24.0838 ; 24.2032 ; 24.3757 ; 24.439 ; 24.5348 ; 24.6751 ; 24.8758 ; 25.1598 ; 25.5242 ; 25.9682 ; 26.382 ; 26.4829 ; 26.6007 ; 26.6351 ; 26.6842 ; 26.738 ; 
26.7779 ; 26.8096 ; 26.8524 ; 26.8637 ; 26.8772 ; 26.8998 ; 26.9009 ; 26.902 ; 26.9031 ; 26.9049 ] 
  
Bolt 2 - Shear Force (kips): [0.0157355 ; 0.23909 ; 0.562358 ; 1.06991 ; 1.7943 ; 2.63948 ; 2.87013 ; 2.89713 ; 2.89775 ; 2.89781 ; 2.89785 ; 2.8984 ; 2.91034 ; 3.04705 ; 3.14861 ; 3.14877 ; 3.14895 ; 3.15261 ; 
3.18746 ; 3.35546 ; 3.53692 ; 3.8167 ; 4.07259 ; 4.54764 ; 5.01977 ; 5.71792 ; 5.88997 ; 6.02165 ; 6.07406 ; 6.3993 ; 6.53756 ; 6.9303 ; 7.39197 ; 7.50832 ; 7.68506 ; 7.78274 ; 7.87788 ; 7.97725 ; 8.0585 ; 
8.11702 ; 8.08986 ; 8.0514 ; 8.03888 ; 8.02405 ; 7.99069 ; 7.97616 ; 7.95752 ; 7.95056 ; 7.93877 ; 7.91771 ; 7.88896 ; 7.8434 ; 7.86547 ; 8.11023 ; 8.42438 ; 8.51158 ; 8.67956 ; 8.75235 ; 8.85784 ; 9.04624 ; 
9.23282 ; 9.4023 ; 9.61979 ; 9.7017 ; 9.82533 ; 9.99383 ; 10.0232 ; 10.0476 ; 10.0711 ; 10.103 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.5044 ; 17.0652 ; 17.1921 ; 17.3573 ; 17.4916 ; 17.5114 ; 17.513 ; 17.5122 ; 17.5108 ; 17.5108 ; 17.5227 ; 17.5602 ; 17.6371 ; 17.6724 ; 17.6726 ; 17.6741 ; 17.729 ; 
17.8065 ; 17.9355 ; 18.1278 ; 18.3789 ; 18.6814 ; 19.2675 ; 20.1097 ; 21.3448 ; 21.8205 ; 22.5254 ; 23.4821 ; 24.5816 ; 25.716 ; 27.1723 ; 28.2587 ; 28.9893 ; 29.7803 ; 30.0651 ; 30.4622 ; 30.9296 ; 31.335 ; 
31.5382 ; 31.5822 ; 31.6373 ; 31.6544 ; 31.6642 ; 31.6836 ; 31.6898 ; 31.7002 ; 31.6905 ; 31.6671 ; 31.6398 ; 31.6219 ; 31.6119 ; 31.588 ; 31.5229 ; 31.5136 ; 31.5169 ; 31.4683 ; 31.4421 ; 31.419 ; 31.414 ; 
31.4143 ; 31.4168 ; 31.4268 ; 31.4315 ; 31.4394 ; 31.43 ; 31.4097 ; 31.4019 ; 31.4033 ; 31.4148 ] 
  
Bolt 3 - Shear Force (kips): [0.013952 ; 0.0306 ; 0.043706 ; 0.044865 ; 0.045877 ; 0.046256 ; 0.046251 ; 0.046244 ; 0.046246 ; 0.046246 ; 0.046253 ; 0.046215 ; 0.046255 ; 0.04638 ; 0.046422 ; 0.04643 ; 
0.046419 ; 0.046494 ; 0.046739 ; 0.047136 ; 0.047844 ; 0.050429 ; 0.055144 ; 0.066753 ; 0.08559 ; 0.11083 ; 0.11724 ; 0.11954 ; 0.11481 ; 0.10664 ; 0.11292 ; 0.11336 ; 0.097283 ; 0.088681 ; 0.089122 ; 
0.090131 ; 0.086457 ; 0.070772 ; 0.047461 ; 0.039336 ; 0.038392 ; 0.035922 ; 0.035861 ; 0.069975 ; 0.14467 ; 0.16803 ; 0.19118 ; 0.2463 ; 0.39011 ; 0.57724 ; 0.75394 ; 0.924 ; 1.1908 ; 1.6519 ; 1.9837 ; 2.066 ; 
2.3122 ; 2.4307 ; 2.5555 ; 2.6873 ; 2.7947 ; 2.8907 ; 3.0142 ; 3.0571 ; 3.1187 ; 3.2247 ; 3.1865 ; 3.1146 ; 3.0335 ; 2.9085 ] 
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Figure B.72 Connection L6_4_0.75_0.5_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.5_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2496e+003 
  
Plastic Stiffness (k/in): 42.2862 
  
Displacement (in): [7.7165e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.069214 ; 0.072922 ; 0.078484 ; 0.080569 ; 0.081351 ; 0.081645 ; 0.082085 ; 0.082745 ; 0.083735 ; 
0.085219 ; 0.085776 ; 0.086611 ; 0.087864 ; 0.089743 ; 0.092562 ; 0.096791 ; 0.10313 ; 0.11265 ; 0.11621 ; 0.12157 ; 0.12959 ; 0.14163 ; 0.15969 ; 0.18679 ; 0.22742 ; 0.28838 ; 0.34934 ; 0.41029 ; 0.50172 ; 
0.63888 ; 0.69031 ; 0.70959 ; 0.73852 ; 0.74937 ; 0.76565 ; 0.79006 ; 0.82667 ; 0.8816 ; 0.96398 ; 1.0876 ; 1.2729 ; 1.4583 ; 1.5046 ; 1.5741 ; 1.6784 ; 1.8348 ; 2.0694 ; 2.3194 ; 2.5 ] 
  
Force (kips): [-0.239141 ; 6.67291 ; 9.5233 ; 10.1598 ; 10.548 ; 10.9086 ; 10.9628 ; 11.0016 ; 11.0013 ; 11.0025 ; 11.1151 ; 11.1515 ; 11.162 ; 11.1854 ; 11.2206 ; 11.2712 ; 11.3166 ; 11.3172 ; 11.3741 ; 11.5617 
; 11.8502 ; 12.2931 ; 12.8604 ; 13.628 ; 14.683 ; 15.0833 ; 15.674 ; 16.3659 ; 17.0625 ; 17.7337 ; 18.5035 ; 19.5215 ; 20.8103 ; 21.684 ; 22.3219 ; 23.1914 ; 24.2093 ; 24.5177 ; 24.6287 ; 24.7877 ; 24.8434 ; 
24.9285 ; 25.0594 ; 25.2356 ; 25.4862 ; 25.848 ; 26.333 ; 26.9787 ; 27.5489 ; 27.6803 ; 27.8645 ; 28.1236 ; 28.4872 ; 28.9774 ; 29.4258 ; 29.7062 ] 
  
Bolt 1 - Tensile Force (kips): [14.9438 ; 14.7205 ; 14.534 ; 13.7675 ; 12.2292 ; 9.95972 ; 9.22378 ; 8.67209 ; 8.67157 ; 8.66945 ; 8.49774 ; 8.44443 ; 8.44136 ; 8.44171 ; 8.44225 ; 8.44316 ; 8.4441 ; 8.44408 ; 
8.43874 ; 8.41279 ; 8.41658 ; 8.42519 ; 8.45773 ; 8.51693 ; 8.63705 ; 8.70069 ; 8.759 ; 8.8051 ; 8.88622 ; 8.97182 ; 8.98673 ; 9.16221 ; 9.42966 ; 9.69164 ; 9.97642 ; 10.4279 ; 10.8667 ; 10.9854 ; 11.0409 ; 
11.139 ; 11.1771 ; 11.2389 ; 11.3358 ; 11.4886 ; 11.6399 ; 11.8094 ; 12.1658 ; 12.6487 ; 12.9729 ; 13.0525 ; 13.1825 ; 13.3928 ; 13.7191 ; 14.0687 ; 14.2758 ; 14.3389 ] 
  
Bolt 1 - Shear Force (kips): [0.0123116 ; 0.214891 ; 0.343981 ; 0.757638 ; 1.4721 ; 2.40254 ; 2.66846 ; 2.86161 ; 2.86158 ; 2.86363 ; 3.03532 ; 3.09214 ; 3.09566 ; 3.09593 ; 3.09627 ; 3.09668 ; 3.09702 ; 
3.09703 ; 3.15385 ; 3.34434 ; 3.47551 ; 3.69604 ; 3.87857 ; 4.20729 ; 4.61682 ; 4.71882 ; 5.01241 ; 5.40819 ; 5.76343 ; 6.08477 ; 7.0528 ; 8.18733 ; 9.58395 ; 10.29 ; 10.756 ; 11.4796 ; 12.5118 ; 12.8528 ; 
12.9603 ; 13.1063 ; 13.1577 ; 13.2313 ; 13.3367 ; 13.4841 ; 13.828 ; 14.3491 ; 14.8656 ; 15.5629 ; 16.2361 ; 16.3829 ; 16.5839 ; 16.8516 ; 17.1986 ; 17.6629 ; 18.0048 ; 18.256 ] 
  
Bolt 2 - Tensile Force (kips): [14.9684 ; 14.7989 ; 14.7282 ; 14.0119 ; 12.5389 ; 10.3964 ; 9.70368 ; 8.8937 ; 8.89036 ; 8.88964 ; 8.90105 ; 8.90465 ; 8.88748 ; 8.85973 ; 8.82029 ; 8.76622 ; 8.71562 ; 8.71555 ; 
8.72713 ; 8.76874 ; 8.83245 ; 8.96587 ; 9.13204 ; 9.41073 ; 9.79158 ; 9.97941 ; 10.3068 ; 10.7435 ; 11.3279 ; 12.2104 ; 13.4676 ; 15.0099 ; 16.8843 ; 18.08 ; 18.9417 ; 20.2416 ; 21.8535 ; 22.3099 ; 22.4602 ; 
22.6753 ; 22.7518 ; 22.8636 ; 23.0251 ; 23.2527 ; 23.5858 ; 24.0516 ; 24.6804 ; 25.4875 ; 26.1152 ; 26.2252 ; 26.3726 ; 26.5568 ; 26.7672 ; 27.0231 ; 27.2247 ; 27.313 ] 
  
Bolt 2 - Shear Force (kips): [0.016198 ; 0.20374 ; 0.32116 ; 0.72591 ; 1.4336 ; 2.3616 ; 2.6293 ; 2.932 ; 2.9332 ; 2.9335 ; 2.9373 ; 2.9385 ; 2.9539 ; 2.9888 ; 3.0416 ; 3.1183 ; 3.19 ; 3.1903 ; 3.1938 ; 3.2059 ; 
3.3739 ; 3.5743 ; 3.8978 ; 4.221 ; 4.6907 ; 4.8958 ; 5.0617 ; 5.2277 ; 5.3966 ; 5.5002 ; 5.4909 ; 5.8626 ; 6.1302 ; 6.492 ; 6.7994 ; 7.0454 ; 7.2802 ; 7.3904 ; 7.4318 ; 7.4775 ; 7.4915 ; 7.5094 ; 7.5315 ; 7.5549 ; 
7.5442 ; 7.5184 ; 7.4931 ; 7.4705 ; 7.6533 ; 7.7435 ; 7.8581 ; 8.0133 ; 8.238 ; 8.5496 ; 8.8372 ; 9.1031 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.4324 ; 17.3484 ; 17.6726 ; 17.8655 ; 18.0502 ; 18.0823 ; 18.1099 ; 18.1088 ; 18.1081 ; 18.1601 ; 18.1766 ; 18.1817 ; 18.1929 ; 18.2097 ; 18.2341 ; 18.2562 ; 18.2564 ; 
18.2827 ; 18.3708 ; 18.5087 ; 18.7312 ; 19.04 ; 19.4779 ; 20.154 ; 20.4346 ; 20.8734 ; 21.4775 ; 22.2751 ; 23.3117 ; 24.5661 ; 25.8947 ; 27.4869 ; 28.6788 ; 29.4353 ; 30.3036 ; 31.1301 ; 31.2952 ; 31.3144 ; 
31.2933 ; 31.2801 ; 31.2704 ; 31.2579 ; 31.275 ; 31.2842 ; 31.2371 ; 31.256 ; 31.2482 ; 31.2015 ; 31.2102 ; 31.2198 ; 31.2342 ; 31.2407 ; 31.2083 ; 31.22 ; 31.2443 ] 
  
Bolt 3 - Shear Force (kips): [ 0.01484 ; 0.028015 ; 0.045543 ; 0.048007 ; 0.049432 ; 0.051148 ; 0.051511 ; 0.051842 ; 0.051871 ; 0.051947 ; 0.052578 ; 0.052856 ; 0.052944 ; 0.053149 ; 0.053458 ; 0.053911 ; 
0.054346 ; 0.054349 ; 0.054866 ; 0.056551 ; 0.059616 ; 0.065324 ; 0.073812 ; 0.086768 ; 0.10644 ; 0.11416 ; 0.12552 ; 0.13826 ; 0.14604 ; 0.14791 ; 0.14411 ; 0.15098 ; 0.14027 ; 0.12241 ; 0.11577 ; 0.10939 ; 
0.073503 ; 0.06807 ; 0.10933 ; 0.37632 ; 0.47324 ; 0.57616 ; 0.76696 ; 0.87469 ; 1.0583 ; 1.4823 ; 1.7626 ; 2.149 ; 2.5811 ; 2.6538 ; 2.7481 ; 2.879 ; 3.0904 ; 3.445 ; 3.7048 ; 3.8554 ] 
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Figure B.73 Connection L6_4_0.75_0.75_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 5072 
  
Plastic Stiffness (k/in): 53.6484 
  
Displacement (in): [2.8149e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.071287 ; 0.073927 ; 0.077886 ; 0.083826 ; 
0.092735 ; 0.09357 ; 0.094823 ; 0.096702 ; 0.099521 ; 0.10375 ; 0.11009 ; 0.11247 ; 0.11336 ; 0.1147 ; 0.11671 ; 0.11972 ; 0.12423 ; 0.13101 ; 0.14116 ; 0.14497 ; 0.15069 ; 0.15926 ; 0.17212 ; 0.1914 ; 0.19864 
; 0.20949 ; 0.22576 ; 0.23186 ; 0.24102 ; 0.25475 ; 0.27534 ; 0.30624 ; 0.31782 ; 0.3352 ; 0.36127 ; 0.40037 ; 0.45902 ; 0.54699 ; 0.57998 ; 0.62947 ; 0.64802 ; 0.67586 ; 0.71762 ; 0.78024 ; 0.87419 ; 1.0151 ; 
1.2265 ; 1.289 ; 1.3827 ; 1.5234 ; 1.5761 ; 1.5959 ; 1.6255 ; 1.6552 ; 1.6849 ; 1.7294 ; 1.7961 ; 1.8962 ; 2.0464 ; 2.1027 ; 2.1872 ; 2.3139 ; 2.5 ] 
  
Force (kips): [-0.910798 ; 4.93098 ; 8.99538 ; 13.7121 ; 18.7057 ; 20.0999 ; 21.9024 ; 23.645 ; 24.9555 ; 26.4556 ; 28.2222 ; 30.0173 ; 30.5151 ; 30.6334 ; 30.666 ; 30.664 ; 30.6571 ; 30.7168 ; 30.8175 ; 30.9295 
; 31.1337 ; 31.1732 ; 31.1715 ; 31.1704 ; 31.1717 ; 31.312 ; 31.5182 ; 31.8249 ; 32.2305 ; 32.842 ; 33.6422 ; 33.9442 ; 34.3793 ; 34.9808 ; 35.8552 ; 37.0442 ; 37.4476 ; 37.9906 ; 38.707 ; 38.9738 ; 39.3529 ; 
39.8829 ; 40.5882 ; 41.5393 ; 41.8776 ; 42.3654 ; 43.0646 ; 44.0117 ; 45.2038 ; 46.6452 ; 47.117 ; 47.7615 ; 47.9907 ; 48.3278 ; 48.7918 ; 49.4029 ; 50.0588 ; 50.7566 ; 51.5976 ; 51.8173 ; 52.1149 ; 52.5048 ; 
52.6405 ; 52.7005 ; 52.7864 ; 52.8701 ; 52.9495 ; 53.0613 ; 53.2141 ; 53.425 ; 53.7231 ; 53.8351 ; 53.9912 ; 54.1992 ; 54.4705 ] 
  
Bolt 1 - Tensile Force (kips): [34.6457 ; 34.4784 ; 34.3446 ; 34.1679 ; 33.9528 ; 33.8852 ; 33.7821 ; 33.4444 ; 32.3813 ; 30.6241 ; 28.0993 ; 24.9244 ; 23.9777 ; 23.9653 ; 23.9547 ; 23.9447 ; 23.9353 ; 23.8965 ; 
23.7929 ; 23.6862 ; 23.6787 ; 23.6724 ; 23.6692 ; 23.6685 ; 23.6682 ; 23.6512 ; 23.6314 ; 23.6129 ; 23.5902 ; 23.5366 ; 23.4848 ; 23.4298 ; 23.3352 ; 23.2288 ; 23.0494 ; 22.7803 ; 22.6446 ; 22.4917 ; 22.248 ; 
22.0834 ; 21.8381 ; 21.5173 ; 21.1773 ; 20.5408 ; 20.2667 ; 19.9097 ; 19.4011 ; 18.9057 ; 18.4478 ; 17.9722 ; 17.7462 ; 17.4598 ; 17.369 ; 17.2627 ; 17.1291 ; 16.8534 ; 16.4708 ; 16.0242 ; 15.6799 ; 15.5434 ; 
15.3691 ; 15.2084 ; 15.1791 ; 15.173 ; 15.1699 ; 15.1701 ; 15.1683 ; 15.1761 ; 15.2026 ; 15.2622 ; 15.3014 ; 15.3058 ; 15.2978 ; 15.2946 ; 15.3683 ] 
  
Bolt 1 - Shear Force (kips): [0.0469908 ; 0.219488 ; 0.398284 ; 0.614028 ; 0.857041 ; 0.92894 ; 1.03429 ; 1.37931 ; 2.29524 ; 3.64021 ; 5.38539 ; 7.36006 ; 7.90074 ; 7.90558 ; 7.9044 ; 7.90166 ; 7.89865 ; 
7.96493 ; 8.09142 ; 8.21311 ; 8.21561 ; 8.21816 ; 8.21721 ; 8.21665 ; 8.218 ; 8.33701 ; 8.47368 ; 8.59191 ; 8.73376 ; 9.06498 ; 9.35915 ; 9.5745 ; 9.89953 ; 10.1571 ; 10.8381 ; 12.1961 ; 12.7139 ; 13.2633 ; 
13.9347 ; 14.316 ; 14.8664 ; 15.5604 ; 16.283 ; 17.5324 ; 18.0316 ; 18.7306 ; 19.742 ; 20.8589 ; 22.0671 ; 23.5418 ; 24.0921 ; 24.8501 ; 25.1171 ; 25.468 ; 25.9905 ; 26.8313 ; 27.8012 ; 28.9132 ; 30.1843 ; 
30.5808 ; 31.142 ; 31.8951 ; 32.1671 ; 32.2578 ; 32.3845 ; 32.5095 ; 32.6525 ; 32.8325 ; 33.0696 ; 33.3918 ; 33.9385 ; 34.1416 ; 34.4681 ; 34.8952 ; 35.356 ] 
  
Bolt 2 - Tensile Force (kips): [34.6563 ; 34.4819 ; 34.3464 ; 34.1882 ; 34.0394 ; 34.0023 ; 33.9481 ; 33.6751 ; 32.6649 ; 31.0266 ; 28.8052 ; 26.3711 ; 25.605 ; 25.2201 ; 25.0858 ; 25.0625 ; 25.0559 ; 25.0758 ; 
25.1067 ; 25.1221 ; 24.969 ; 24.9388 ; 24.9371 ; 24.9367 ; 24.9371 ; 25.0021 ; 25.084 ; 25.1814 ; 25.3591 ; 25.6764 ; 26.0717 ; 26.2529 ; 26.5311 ; 26.9093 ; 27.5231 ; 28.4131 ; 28.7364 ; 29.196 ; 29.8568 ; 
30.1022 ; 30.4459 ; 30.9121 ; 31.5392 ; 32.3618 ; 32.643 ; 33.059 ; 33.6128 ; 34.2332 ; 34.9757 ; 35.9936 ; 36.3217 ; 36.7908 ; 36.9563 ; 37.1793 ; 37.5135 ; 37.9786 ; 38.5742 ; 39.4608 ; 40.6938 ; 41.0279 ; 
41.4934 ; 42.191 ; 42.43 ; 42.5241 ; 42.6667 ; 42.811 ; 42.9579 ; 43.1677 ; 43.4623 ; 43.8481 ; 44.4363 ; 44.653 ; 44.9807 ; 45.4387 ; 46.134 ] 
  
Bolt 2 - Shear Force (kips): [0.0438729 ; 0.250409 ; 0.44947 ; 0.689259 ; 0.95537 ; 1.0335 ; 1.14764 ; 1.4834 ; 2.38501 ; 3.71352 ; 5.43013 ; 7.33069 ; 7.91377 ; 8.17069 ; 8.25592 ; 8.26772 ; 8.26823 ; 8.27481 
; 8.28401 ; 8.31657 ; 8.59386 ; 8.6436 ; 8.64834 ; 8.64722 ; 8.64804 ; 8.66807 ; 8.73946 ; 8.93667 ; 9.19327 ; 9.45576 ; 9.94947 ; 10.0482 ; 10.1768 ; 10.5209 ; 11.0086 ; 11.6221 ; 11.8528 ; 12.2319 ; 12.6839 ; 
12.8551 ; 13.086 ; 13.4607 ; 14.0771 ; 14.6849 ; 14.8891 ; 15.1699 ; 15.6112 ; 16.3143 ; 17.1151 ; 18.0241 ; 18.3648 ; 18.8011 ; 18.956 ; 19.1769 ; 19.4579 ; 19.7814 ; 20.2345 ; 20.8595 ; 21.7205 ; 22.01 ; 
22.396 ; 22.8458 ; 22.9841 ; 23.0328 ; 23.1018 ; 23.1654 ; 23.218 ; 23.3015 ; 23.4329 ; 23.6641 ; 23.9928 ; 24.0999 ; 24.2216 ; 24.3966 ; 24.5399 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9817 ; 36.1332 ; 36.5393 ; 37.3758 ; 37.7337 ; 38.2254 ; 38.7406 ; 39.1784 ; 39.8332 ; 40.9956 ; 43.1023 ; 43.8894 ; 44.0902 ; 44.1485 ; 44.1478 ; 44.1395 ; 44.2322 ; 
44.3945 ; 44.5762 ; 44.9163 ; 44.9825 ; 44.98 ; 44.9784 ; 44.9801 ; 45.21 ; 45.5507 ; 46.0646 ; 46.7456 ; 47.7617 ; 49.0653 ; 49.543 ; 50.2203 ; 51.1384 ; 52.3861 ; 53.9568 ; 54.4683 ; 55.154 ; 56.0605 ; 56.3913 
; 56.86 ; 57.5185 ; 58.4105 ; 59.6336 ; 60.0714 ; 60.7087 ; 61.6306 ; 62.8943 ; 64.4612 ; 66.3565 ; 66.9745 ; 67.8196 ; 68.1115 ; 68.574 ; 69.2085 ; 69.9804 ; 70.6258 ; 71.0273 ; 71.3722 ; 71.4608 ; 71.5609 ; 
71.6648 ; 71.6972 ; 71.696 ; 71.6737 ; 71.6281 ; 71.5736 ; 71.5204 ; 71.5079 ; 71.5279 ; 71.5074 ; 71.435 ; 71.3929 ; 71.4149 ; 71.4744 ] 
  
Bolt 3 - Shear Force (kips): [0.013624 ; 0.050163 ; 0.11433 ; 0.20011 ; 0.29703 ; 0.3276 ; 0.36787 ; 0.41314 ; 0.45004 ; 0.49714 ; 0.56549 ; 0.66732 ; 0.70733 ; 0.71793 ; 0.72114 ; 0.72143 ; 0.72108 ; 0.72574 ; 
0.73406 ; 0.74353 ; 0.76178 ; 0.76542 ; 0.7655 ; 0.76546 ; 0.76556 ; 0.7775 ; 0.7948 ; 0.81919 ; 0.84837 ; 0.88531 ; 0.9256 ; 0.93793 ; 0.9547 ; 0.97906 ; 1.01 ; 1.053 ; 1.0683 ; 1.0915 ; 1.1217 ; 1.1289 ; 1.1384 ; 
1.1497 ; 1.1635 ; 1.1748 ; 1.1765 ; 1.1762 ; 1.1684 ; 1.1463 ; 1.0962 ; 0.97956 ; 0.92313 ; 0.83415 ; 0.8417 ; 0.8509 ; 0.85235 ; 0.84496 ; 0.73125 ; 0.64287 ; 0.61667 ; 0.60124 ; 0.59702 ; 0.62056 ; 0.63168 ; 
0.69217 ; 0.90956 ; 1.1959 ; 1.4996 ; 1.817 ; 2.0602 ; 2.2574 ; 2.6396 ; 2.976 ; 3.2527 ; 3.4424 ; 3.61 ] 
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Figure B.74 Connection L6_4_0.75_0.75_6_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_6_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1447e+003 
  
Plastic Stiffness (k/in): 39.8427 
  
Displacement (in): [2.8864e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.15048 ; 0.15642 ; 0.15865 ; 
0.16087 ; 0.1631 ; 0.16644 ; 0.17145 ; 0.17333 ; 0.17615 ; 0.17721 ; 0.17879 ; 0.18117 ; 0.18474 ; 0.19009 ; 0.1921 ; 0.19511 ; 0.19962 ; 0.2064 ; 0.21655 ; 0.23179 ; 0.25465 ; 0.26322 ; 0.27608 ; 0.29537 ; 
0.3026 ; 0.31345 ; 0.32972 ; 0.35413 ; 0.36329 ; 0.37702 ; 0.39761 ; 0.42851 ; 0.47485 ; 0.54436 ; 0.64863 ; 0.68773 ; 0.74638 ; 0.83435 ; 0.86734 ; 0.91683 ; 0.99106 ; 1.1024 ; 1.2694 ; 1.3319 ; 1.3554 ; 1.3905 
; 1.4432 ; 1.5223 ; 1.641 ; 1.6855 ; 1.7522 ; 1.8523 ; 2.0025 ; 2.2278 ; 2.3528 ; 2.5 ] 
  
Force (kips): [-0.943703 ; 3.82045 ; 7.15147 ; 11.1099 ; 15.6024 ; 16.8707 ; 18.5059 ; 20.5445 ; 22.5588 ; 24.2895 ; 25.6689 ; 27.0897 ; 28.8643 ; 30.8875 ; 31.3865 ; 31.4473 ; 31.4511 ; 31.4505 ; 31.5023 ; 
31.6566 ; 31.8406 ; 31.8442 ; 31.843 ; 31.8823 ; 31.945 ; 32.041 ; 32.1771 ; 32.2834 ; 32.2857 ; 32.2866 ; 32.4891 ; 32.7628 ; 33.1624 ; 33.7249 ; 34.4559 ; 34.7078 ; 35.0789 ; 35.6141 ; 35.8014 ; 36.0804 ; 
36.4589 ; 36.9759 ; 37.1622 ; 37.446 ; 37.8563 ; 38.4296 ; 39.2023 ; 40.2033 ; 41.4634 ; 41.8852 ; 42.4737 ; 43.2511 ; 43.5125 ; 43.8727 ; 44.3201 ; 44.8461 ; 45.5037 ; 45.7136 ; 45.7908 ; 45.9105 ; 46.0841 ; 
46.3468 ; 46.6878 ; 46.8136 ; 46.9917 ; 47.2457 ; 47.5876 ; 48.018 ; 48.2229 ; 48.4501 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.644 ; 34.5085 ; 34.4025 ; 34.2593 ; 34.073 ; 34.0147 ; 33.9345 ; 33.8209 ; 33.5036 ; 32.6499 ; 31.0068 ; 29.1458 ; 26.5999 ; 23.9446 ; 23.9137 ; 23.9048 ; 23.9016 ; 23.8988 ; 
23.8817 ; 23.7927 ; 23.6601 ; 23.6542 ; 23.6496 ; 23.6484 ; 23.6467 ; 23.6444 ; 23.6414 ; 23.6385 ; 23.6381 ; 23.6376 ; 23.6044 ; 23.5771 ; 23.5437 ; 23.506 ; 23.3347 ; 23.2718 ; 23.1831 ; 22.9979 ; 22.9315 ; 
22.7907 ; 22.6179 ; 22.4654 ; 22.3908 ; 22.1748 ; 21.8524 ; 21.4986 ; 21.021 ; 20.3223 ; 19.2899 ; 19.0053 ; 18.6725 ; 18.3129 ; 18.1589 ; 17.9069 ; 17.6175 ; 17.3453 ; 16.8113 ; 16.6018 ; 16.5227 ; 16.4085 ; 
16.2698 ; 16.0548 ; 15.8163 ; 15.7335 ; 15.5973 ; 15.4201 ; 15.2028 ; 15.0517 ; 15.0148 ; 14.992 ] 
  
Bolt 1 - Shear Force (kips): [0.0479443 ; 0.173546 ; 0.321618 ; 0.504356 ; 0.724434 ; 0.790075 ; 0.877919 ; 0.99607 ; 1.32282 ; 2.07502 ; 3.35653 ; 4.67592 ; 6.33827 ; 7.89931 ; 7.89119 ; 7.88851 ; 7.88751 ; 
7.88659 ; 7.92284 ; 8.04415 ; 8.19307 ; 8.19652 ; 8.19752 ; 8.19711 ; 8.19643 ; 8.1954 ; 8.19391 ; 8.1923 ; 8.19188 ; 8.19234 ; 8.42011 ; 8.62225 ; 8.86735 ; 9.22658 ; 9.91922 ; 10.1341 ; 10.5199 ; 11.4785 ; 
11.8153 ; 12.3694 ; 13.0124 ; 13.6073 ; 13.8143 ; 14.3185 ; 15.0398 ; 15.8415 ; 16.8813 ; 18.2528 ; 20.4295 ; 21.1089 ; 21.948 ; 23.0214 ; 23.4416 ; 24.0491 ; 24.8456 ; 25.8278 ; 27.3346 ; 27.8014 ; 27.9544 ; 
28.203 ; 28.5282 ; 29.015 ; 29.6193 ; 29.8555 ; 30.228 ; 30.7396 ; 31.3838 ; 32.1024 ; 32.4173 ; 32.7545 ] 
  
Bolt 2 - Tensile Force (kips): [34.6516 ; 34.5163 ; 34.4121 ; 34.2871 ; 34.1688 ; 34.1403 ; 34.1096 ; 34.0787 ; 33.8852 ; 33.2274 ; 31.9155 ; 30.8851 ; 29.8872 ; 28.6321 ; 27.8038 ; 27.6806 ; 27.6633 ; 27.6542 ; 
27.6911 ; 27.8097 ; 27.9483 ; 27.9497 ; 27.9477 ; 27.9494 ; 27.9667 ; 28.0114 ; 28.0724 ; 28.1085 ; 28.107 ; 28.1057 ; 28.3188 ; 28.6093 ; 29.0356 ; 29.6286 ; 30.4651 ; 30.7557 ; 31.1263 ; 31.6673 ; 31.8541 ; 
32.1334 ; 32.5094 ; 33.0009 ; 33.1797 ; 33.4406 ; 33.7837 ; 34.2183 ; 34.8399 ; 35.6007 ; 36.6369 ; 36.9873 ; 37.5069 ; 38.2552 ; 38.5011 ; 38.8237 ; 39.2321 ; 39.8864 ; 40.8041 ; 41.1018 ; 41.2079 ; 41.3786 ; 
41.6326 ; 42.0275 ; 42.5839 ; 42.7935 ; 43.1177 ; 43.609 ; 44.3704 ; 45.6278 ; 46.2694 ; 46.9902 ] 
  
Bolt 2 - Shear Force (kips): [0.0445998 ; 0.199074 ; 0.36467 ; 0.568472 ; 0.811568 ; 0.883491 ; 0.979027 ; 1.1069 ; 1.42856 ; 2.1567 ; 3.41042 ; 4.66421 ; 6.18085 ; 8.1534 ; 8.99269 ; 9.10544 ; 9.11746 ; 
9.12166 ; 9.13552 ; 9.17253 ; 9.22071 ; 9.22244 ; 9.22243 ; 9.26612 ; 9.33134 ; 9.42279 ; 9.5564 ; 9.66454 ; 9.66819 ; 9.66942 ; 9.71764 ; 9.79363 ; 10.0606 ; 10.5427 ; 10.9358 ; 11.1118 ; 11.4471 ; 11.7055 ; 
11.7783 ; 11.9213 ; 12.1032 ; 12.4377 ; 12.5492 ; 12.6585 ; 12.8174 ; 13.1553 ; 13.5671 ; 14.402 ; 15.3369 ; 15.7163 ; 16.2318 ; 16.8993 ; 17.1264 ; 17.4519 ; 17.9724 ; 18.646 ; 19.2645 ; 19.4673 ; 19.5554 ; 
19.6755 ; 19.8518 ; 20.0842 ; 20.4068 ; 20.5146 ; 20.6484 ; 20.8127 ; 20.9819 ; 21.0302 ; 21.0052 ; 20.943 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9546 ; 36.0459 ; 36.361 ; 36.9895 ; 37.2907 ; 37.7646 ; 38.4133 ; 39.167 ; 40.1507 ; 41.5986 ; 44.0947 ; 47.5248 ; 51.2952 ; 52.1933 ; 52.3027 ; 52.3104 ; 52.3102 ; 
52.3962 ; 52.6512 ; 52.9518 ; 52.9577 ; 52.9563 ; 53.0201 ; 53.1215 ; 53.275 ; 53.4907 ; 53.6581 ; 53.6617 ; 53.6627 ; 53.962 ; 54.3683 ; 54.9382 ; 55.7186 ; 56.7262 ; 57.0736 ; 57.5773 ; 58.2973 ; 58.5531 ; 
58.9321 ; 59.4622 ; 60.208 ; 60.4787 ; 60.8853 ; 61.4749 ; 62.3065 ; 63.4215 ; 64.82 ; 66.5887 ; 67.1682 ; 67.9504 ; 68.952 ; 69.2801 ; 69.7122 ; 70.1669 ; 70.5081 ; 70.7929 ; 70.8723 ; 70.8897 ; 70.892 ; 
70.9027 ; 70.9382 ; 71.0702 ; 71.0848 ; 71.125 ; 71.1465 ; 71.2611 ; 71.4517 ; 71.5535 ; 71.5689 ] 
  
Bolt 3 - Shear Force (kips): [0.020273 ; 0.039192 ; 0.093536 ; 0.17238 ; 0.26492 ; 0.2929 ; 0.33155 ; 0.38077 ; 0.44225 ; 0.51076 ; 0.58869 ; 0.7297 ; 0.90011 ; 0.98899 ; 1.0061 ; 1.0083 ; 1.0085 ; 1.0087 ; 
1.0102 ; 1.0154 ; 1.0217 ; 1.0218 ; 1.0218 ; 1.0233 ; 1.0258 ; 1.0298 ; 1.036 ; 1.0413 ; 1.0415 ; 1.0417 ; 1.0495 ; 1.0627 ; 1.0813 ; 1.1059 ; 1.1364 ; 1.146 ; 1.1578 ; 1.1711 ; 1.1756 ; 1.1808 ; 1.1888 ; 1.2005 ; 
1.2039 ; 1.2065 ; 1.2083 ; 1.2053 ; 1.1893 ; 1.1415 ; 1.0127 ; 0.95358 ; 0.95326 ; 0.9808 ; 0.98154 ; 0.97385 ; 0.92046 ; 0.8069 ; 0.70042 ; 0.6752 ; 0.69614 ; 0.80309 ; 0.95848 ; 1.3341 ; 1.9771 ; 2.3124 ; 2.6915 
; 3.2805 ; 3.7926 ; 4.2935 ; 4.5213 ; 4.9844 ] 



   

B.76 

 

 
Figure B.75 Connection L6_4_0.75_0.75_6_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_6_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 3385 
  
Plastic Stiffness (k/in): 25.1436 
  
Displacement (in): [2.8437e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.22175 ; 0.25739 ; 
0.31084 ; 0.33088 ; 0.36095 ; 0.40605 ; 0.47371 ; 0.57519 ; 0.61324 ; 0.62751 ; 0.64892 ; 0.68102 ; 0.72919 ; 0.80143 ; 0.82852 ; 0.86916 ; 0.8844 ; 0.90726 ; 0.94155 ; 0.99298 ; 1.0123 ; 1.0412 ; 1.0846 ; 
1.1497 ; 1.2473 ; 1.2839 ; 1.3389 ; 1.4212 ; 1.5448 ; 1.5912 ; 1.6607 ; 1.7649 ; 1.9213 ; 2.1559 ; 2.4059 ; 2.5 ] 
  
Force (kips): [-0.947191 ; 2.93795 ; 5.66421 ; 8.95916 ; 12.843 ; 14.0172 ; 15.4575 ; 17.2243 ; 19.2584 ; 21.1016 ; 22.3996 ; 23.5764 ; 25.0283 ; 26.899 ; 28.9755 ; 29.5584 ; 30.2914 ; 31.1586 ; 31.445 ; 31.8516 
; 32.4186 ; 33.2171 ; 34.1843 ; 34.5362 ; 34.6576 ; 34.8608 ; 35.1481 ; 35.5574 ; 36.1208 ; 36.3295 ; 36.6227 ; 36.7314 ; 36.8883 ; 37.1078 ; 37.428 ; 37.5457 ; 37.7171 ; 37.9538 ; 38.2484 ; 38.6307 ; 38.7621 ; 
38.9521 ; 39.2224 ; 39.5986 ; 39.7483 ; 39.9473 ; 40.2237 ; 40.5908 ; 41.0685 ; 41.5032 ; 41.6517 ] 
  
Bolt 1 - Tensile Force (kips): [34.6431 ; 34.5331 ; 34.4489 ; 34.3339 ; 34.179 ; 34.1275 ; 34.0605 ; 33.9707 ; 33.8527 ; 33.5857 ; 33.0361 ; 32.2724 ; 31.133 ; 29.2286 ; 26.6074 ; 25.8333 ; 24.8377 ; 23.9432 ; 
23.9364 ; 23.9348 ; 23.9519 ; 23.7759 ; 23.8963 ; 23.9362 ; 23.952 ; 23.8668 ; 23.8396 ; 23.8086 ; 23.6017 ; 23.459 ; 23.2851 ; 23.1814 ; 23.0405 ; 22.8818 ; 22.7515 ; 22.6137 ; 22.3881 ; 22.0982 ; 21.8188 ; 
21.1466 ; 20.8879 ; 20.4843 ; 19.8843 ; 19.2761 ; 19.101 ; 18.8485 ; 18.5418 ; 17.9978 ; 17.542 ; 16.981 ; 16.8072 ] 
  
Bolt 1 - Shear Force (kips): [0.047963 ; 0.137036 ; 0.258838 ; 0.411908 ; 0.602996 ; 0.663733 ; 0.741222 ; 0.841485 ; 0.966979 ; 1.24496 ; 1.75241 ; 2.37801 ; 3.24891 ; 4.59533 ; 6.30765 ; 6.78237 ; 7.37583 ; 
7.89358 ; 7.89632 ; 7.8978 ; 7.90399 ; 8.16686 ; 8.19792 ; 8.20324 ; 8.2054 ; 8.64125 ; 9.02826 ; 9.52868 ; 10.4922 ; 11.0544 ; 11.8495 ; 12.2104 ; 12.7038 ; 13.2735 ; 13.8455 ; 14.1885 ; 14.7105 ; 15.4005 ; 
16.1325 ; 17.4977 ; 18.0082 ; 18.8065 ; 20.0014 ; 21.3895 ; 21.8213 ; 22.4226 ; 23.2734 ; 24.5732 ; 26.0607 ; 27.3926 ; 27.7327 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.649 ; 34.5435 ; 34.4626 ; 34.3646 ; 34.2696 ; 34.2484 ; 34.2286 ; 34.2155 ; 34.223 ; 34.1551 ; 33.9685 ; 33.974 ; 34.191 ; 34.4257 ; 34.8607 ; 35.1321 ; 35.5228 ; 35.8836 ; 
35.838 ; 35.7207 ; 35.5129 ; 35.5967 ; 35.5838 ; 35.8385 ; 35.9236 ; 36.1432 ; 36.4105 ; 36.7508 ; 37.3331 ; 37.539 ; 37.8637 ; 37.9902 ; 38.1813 ; 38.4589 ; 38.7714 ; 38.8971 ; 39.09 ; 39.3902 ; 39.8354 ; 
40.3759 ; 40.566 ; 40.8255 ; 41.2039 ; 41.6544 ; 41.8325 ; 42.0792 ; 42.467 ; 43.0118 ; 43.8686 ; 44.7835 ; 45.2171 ] 
  
Bolt 2 - Shear Force (kips): [0.0444553 ; 0.158067 ; 0.295069 ; 0.466488 ; 0.678918 ; 0.74594 ; 0.831625 ; 0.941393 ; 1.07808 ; 1.35918 ; 1.84105 ; 2.41676 ; 3.1756 ; 4.29962 ; 5.62019 ; 5.95613 ; 6.37953 ; 
6.98602 ; 7.30871 ; 7.78357 ; 8.45182 ; 9.0764 ; 10.0324 ; 10.5421 ; 10.679 ; 10.7605 ; 10.9997 ; 11.4404 ; 12.0305 ; 12.2396 ; 12.4605 ; 12.5177 ; 12.6011 ; 12.7357 ; 13.081 ; 13.1711 ; 13.2737 ; 13.411 ; 
13.7029 ; 13.9707 ; 14.0724 ; 14.2422 ; 14.4265 ; 14.9633 ; 15.1588 ; 15.4514 ; 15.864 ; 16.3617 ; 17.17 ; 17.5574 ; 17.6021 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9378 ; 35.9842 ; 36.222 ; 36.7176 ; 36.9433 ; 37.3621 ; 38.0173 ; 38.8953 ; 40.1349 ; 41.8565 ; 44.2096 ; 47.3711 ; 51.2633 ; 55.2481 ; 56.3076 ; 57.6438 ; 59.2265 ; 
59.7356 ; 60.4429 ; 61.4068 ; 62.7135 ; 64.2154 ; 64.7304 ; 64.9126 ; 65.2019 ; 65.6171 ; 66.2364 ; 67.0791 ; 67.3745 ; 67.7884 ; 67.9397 ; 68.1626 ; 68.4773 ; 68.8561 ; 68.9918 ; 69.1649 ; 69.3533 ; 69.5515 ; 
69.826 ; 69.9074 ; 70.0105 ; 70.0878 ; 70.2367 ; 70.2726 ; 70.3448 ; 70.472 ; 70.6179 ; 70.763 ; 70.9212 ; 70.945 ] 
  
Bolt 3 - Shear Force (kips): [0.023943 ; 0.03098 ; 0.076379 ; 0.14738 ; 0.23239 ; 0.25951 ; 0.29386 ; 0.33901 ; 0.39505 ; 0.46982 ; 0.59244 ; 0.7896 ; 0.99853 ; 1.1342 ; 1.2289 ; 1.2503 ; 1.2768 ; 1.3186 ; 
1.3337 ; 1.3551 ; 1.3815 ; 1.3957 ; 1.3751 ; 1.3523 ; 1.3427 ; 1.3212 ; 1.3558 ; 1.4359 ; 1.4714 ; 1.4723 ; 1.4724 ; 1.4699 ; 1.4605 ; 1.4456 ; 1.5763 ; 1.6224 ; 1.7145 ; 1.911 ; 2.1231 ; 2.2641 ; 2.3068 ; 2.352 ; 
2.5273 ; 3.117 ; 3.3484 ; 3.605 ; 3.9084 ; 4.3699 ; 5.0393 ; 5.5789 ; 5.8257 ] 
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Figure B.76 Connection L6_4_0.75_0.75_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9699e+003 
  
Plastic Stiffness (k/in): 77.3305 
  
Displacement (in): [2.3773e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.071287 ; 0.081846 ; 0.085806 ; 0.091745 ; 
0.10065 ; 0.104 ; 0.10525 ; 0.10713 ; 0.10995 ; 0.11417 ; 0.11576 ; 0.11814 ; 0.12171 ; 0.12706 ; 0.13508 ; 0.14713 ; 0.15164 ; 0.15841 ; 0.16857 ; 0.18381 ; 0.18953 ; 0.1981 ; 0.21096 ; 0.23024 ; 0.25917 ; 
0.27002 ; 0.2863 ; 0.31071 ; 0.34732 ; 0.40224 ; 0.42284 ; 0.45373 ; 0.50007 ; 0.56958 ; 0.67385 ; 0.83025 ; 0.8889 ; 0.97688 ; 1.1088 ; 1.3068 ; 1.3693 ; 1.463 ; 1.6037 ; 1.6564 ; 1.7355 ; 1.8542 ; 2.0321 ; 
2.0946 ; 2.1884 ; 2.329 ; 2.5 ] 
  
Force (kips): [-0.790993 ; 4.84108 ; 8.9159 ; 13.7399 ; 18.9681 ; 20.4602 ; 22.3742 ; 24.0823 ; 25.3216 ; 26.935 ; 28.9183 ; 30.6655 ; 30.6628 ; 30.7432 ; 31.1304 ; 31.1362 ; 31.3392 ; 31.8951 ; 32.0731 ; 
32.3556 ; 32.7451 ; 33.2494 ; 33.4245 ; 33.7254 ; 34.1185 ; 34.6938 ; 35.5428 ; 36.7689 ; 37.2074 ; 37.8253 ; 38.6382 ; 39.6732 ; 40.0484 ; 40.5937 ; 41.3485 ; 42.3304 ; 43.6187 ; 44.0595 ; 44.6887 ; 45.5028 ; 
46.5248 ; 47.7976 ; 48.232 ; 48.8349 ; 49.648 ; 50.7023 ; 51.9728 ; 53.1546 ; 53.5023 ; 53.9928 ; 54.6414 ; 55.4759 ; 55.7239 ; 56.0928 ; 56.5777 ; 56.7479 ; 56.9928 ; 57.3235 ; 57.7845 ; 57.9354 ; 58.1505 ; 
58.4515 ; 58.7861 ] 
  
Bolt 1 - Tensile Force (kips): [34.6431 ; 34.4654 ; 34.3148 ; 34.1114 ; 33.8555 ; 33.772 ; 33.6438 ; 33.1957 ; 31.9558 ; 29.9913 ; 27.0713 ; 23.9463 ; 23.9306 ; 23.8419 ; 23.6635 ; 23.6537 ; 23.6258 ; 23.5917 ; 
23.5806 ; 23.5496 ; 23.5281 ; 23.4988 ; 23.474 ; 23.4101 ; 23.3156 ; 23.2291 ; 23.0916 ; 22.8999 ; 22.799 ; 22.6676 ; 22.5279 ; 22.3174 ; 22.1646 ; 21.946 ; 21.637 ; 21.3139 ; 20.6991 ; 20.4435 ; 20.0806 ; 
19.661 ; 19.294 ; 19.059 ; 18.9877 ; 18.8405 ; 18.6804 ; 18.6094 ; 18.3041 ; 18.1078 ; 18.0686 ; 18.0333 ; 18.0763 ; 18.303 ; 18.3786 ; 18.4743 ; 18.5884 ; 18.6226 ; 18.6608 ; 18.7082 ; 18.7937 ; 18.8195 ; 
18.8651 ; 18.9081 ; 18.9483 ] 
  
Bolt 1 - Shear Force (kips): [0.0457701 ; 0.234293 ; 0.42764 ; 0.665177 ; 0.937836 ; 1.0196 ; 1.14307 ; 1.57524 ; 2.6045 ; 4.06656 ; 6.02819 ; 7.90025 ; 7.89688 ; 8.00036 ; 8.19352 ; 8.19688 ; 8.38723 ; 8.6336 
; 8.71244 ; 8.92076 ; 9.09532 ; 9.30317 ; 9.40446 ; 9.65592 ; 9.96949 ; 10.1754 ; 10.7202 ; 11.6894 ; 12.0921 ; 12.5792 ; 13.0983 ; 13.747 ; 14.1245 ; 14.6552 ; 15.4051 ; 16.2251 ; 17.6347 ; 18.1829 ; 19.0909 ; 
20.2027 ; 21.4038 ; 22.7543 ; 23.216 ; 23.8495 ; 24.705 ; 25.699 ; 27.0244 ; 28.515 ; 29.0776 ; 29.8191 ; 30.6596 ; 31.7982 ; 32.1771 ; 32.6723 ; 33.3601 ; 33.6244 ; 34.0011 ; 34.5022 ; 35.2108 ; 35.4467 ; 
35.7697 ; 36.2553 ; 36.8286 ] 
  
Bolt 2 - Tensile Force (kips): [34.6529 ; 34.4887 ; 34.3474 ; 34.1733 ; 33.9893 ; 33.9388 ; 33.8663 ; 33.4728 ; 32.2745 ; 30.4112 ; 27.7107 ; 24.5658 ; 24.5329 ; 24.538 ; 24.3265 ; 24.3157 ; 24.3599 ; 24.4511 ; 
24.4886 ; 24.5567 ; 24.6453 ; 24.7806 ; 24.835 ; 24.9308 ; 25.0658 ; 25.1865 ; 25.4846 ; 25.9916 ; 26.1833 ; 26.478 ; 26.9321 ; 27.5854 ; 27.8422 ; 28.1904 ; 28.7625 ; 29.6735 ; 30.9581 ; 31.4122 ; 32.0507 ; 
32.9049 ; 33.9996 ; 35.4293 ; 35.9219 ; 36.5904 ; 37.512 ; 38.6659 ; 40.0527 ; 41.7565 ; 42.2742 ; 42.9764 ; 43.7906 ; 44.9465 ; 45.2823 ; 45.7944 ; 46.4835 ; 46.7306 ; 47.0827 ; 47.6025 ; 48.3583 ; 48.5992 ; 
48.9335 ; 49.3842 ; 49.8584 ] 
  
Bolt 2 - Shear Force (kips): [0.0371951 ; 0.251647 ; 0.45634 ; 0.706054 ; 0.988454 ; 1.07212 ; 1.19586 ; 1.61363 ; 2.63192 ; 4.07725 ; 6.01431 ; 8.07637 ; 8.09263 ; 8.09733 ; 8.43584 ; 8.4453 ; 8.4595 ; 
8.79422 ; 8.89984 ; 8.98274 ; 9.20914 ; 9.52103 ; 9.60288 ; 9.67025 ; 9.77682 ; 10.1971 ; 10.5397 ; 11.0888 ; 11.3193 ; 11.7387 ; 12.3078 ; 12.9401 ; 13.1029 ; 13.4194 ; 13.7896 ; 14.217 ; 14.7884 ; 15.0373 ; 
15.457 ; 15.9775 ; 16.7083 ; 17.5194 ; 17.7734 ; 18.1148 ; 18.5045 ; 19.0097 ; 19.6241 ; 20.3335 ; 20.6101 ; 21.0251 ; 21.6659 ; 22.4079 ; 22.589 ; 22.8196 ; 23.172 ; 23.29 ; 23.4874 ; 23.7787 ; 24.1367 ; 
24.2391 ; 24.3823 ; 24.5454 ; 24.6831 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9794 ; 36.1214 ; 36.5114 ; 37.3608 ; 37.736 ; 38.2446 ; 38.7396 ; 39.1228 ; 39.7388 ; 40.8313 ; 42.2669 ; 42.2664 ; 42.3417 ; 42.7425 ; 42.7486 ; 42.9653 ; 43.5919 ; 
43.805 ; 44.164 ; 44.6932 ; 45.4244 ; 45.6874 ; 46.1492 ; 46.7713 ; 47.7129 ; 49.1266 ; 51.138 ; 51.8385 ; 52.8088 ; 54.0549 ; 55.5585 ; 56.0772 ; 56.8173 ; 57.83 ; 59.138 ; 60.7485 ; 61.2718 ; 61.9886 ; 62.9087 
; 64.0313 ; 65.4179 ; 65.8957 ; 66.5698 ; 67.4867 ; 68.6615 ; 69.9825 ; 70.7377 ; 70.8703 ; 71.0519 ; 71.2507 ; 71.446 ; 71.4785 ; 71.4255 ; 71.3683 ; 71.3579 ; 71.3433 ; 71.3917 ; 71.3861 ; 71.3944 ; 71.4372 ; 
71.4375 ; 71.4532 ] 
  
Bolt 3 - Shear Force (kips): [0.018986 ; 0.045097 ; 0.10715 ; 0.19231 ; 0.28757 ; 0.31654 ; 0.35524 ; 0.39323 ; 0.42134 ; 0.46024 ; 0.51296 ; 0.56733 ; 0.56758 ; 0.57066 ; 0.58667 ; 0.58706 ; 0.59556 ; 0.62056 
; 0.62936 ; 0.6447 ; 0.66855 ; 0.70231 ; 0.71421 ; 0.73374 ; 0.75699 ; 0.78503 ; 0.81169 ; 0.82428 ; 0.82332 ; 0.81916 ; 0.81404 ; 0.82284 ; 0.82756 ; 0.8318 ; 0.83349 ; 0.83014 ; 0.82213 ; 0.81972 ; 0.81609 ; 
0.81106 ; 0.80994 ; 0.81603 ; 0.80984 ; 0.79064 ; 0.7414 ; 0.64765 ; 0.57707 ; 0.4944 ; 0.44473 ; 0.45963 ; 0.4938 ; 0.52977 ; 0.60261 ; 0.80869 ; 1.2259 ; 1.5146 ; 1.8742 ; 2.1811 ; 2.7882 ; 2.9651 ; 3.1287 ; 
3.4917 ; 3.8629 ] 
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Figure B.77 Connection L6_4_0.75_0.75_8_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_8_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1085e+003 
  
Plastic Stiffness (k/in): 50.7005 
  
Displacement (in): [2.4773e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.10692 ; 0.11286 ; 0.11509 ; 
0.11843 ; 0.12344 ; 0.13096 ; 0.13378 ; 0.13484 ; 0.13642 ; 0.1388 ; 0.14237 ; 0.14772 ; 0.15574 ; 0.16779 ; 0.18585 ; 0.21294 ; 0.2231 ; 0.22691 ; 0.23262 ; 0.24119 ; 0.25405 ; 0.27334 ; 0.28057 ; 0.29142 ; 
0.30769 ; 0.3321 ; 0.36872 ; 0.42364 ; 0.47856 ; 0.53348 ; 0.61587 ; 0.64676 ; 0.6931 ; 0.76262 ; 0.86688 ; 1.0233 ; 1.0819 ; 1.1699 ; 1.2029 ; 1.2153 ; 1.2338 ; 1.2617 ; 1.3034 ; 1.3661 ; 1.46 ; 1.6009 ; 1.8123 ; 
2.0623 ; 2.1873 ; 2.3748 ; 2.5 ] 
  
Force (kips): [-0.825058 ; 3.8201 ; 7.19928 ; 11.265 ; 15.9357 ; 17.2852 ; 19.0298 ; 21.2247 ; 23.3767 ; 25.067 ; 26.8253 ; 28.7252 ; 30.5284 ; 30.6743 ; 30.6717 ; 30.725 ; 30.8723 ; 30.9569 ; 31.2235 ; 31.233 ; 
31.2307 ; 31.2295 ; 31.3495 ; 31.5268 ; 31.779 ; 32.1562 ; 32.7221 ; 33.4932 ; 34.5484 ; 35.9532 ; 36.4503 ; 36.633 ; 36.893 ; 37.2515 ; 37.7485 ; 38.4318 ; 38.6759 ; 39.022 ; 39.4986 ; 40.1174 ; 40.9293 ; 
41.9831 ; 42.9031 ; 43.7247 ; 44.7923 ; 45.1553 ; 45.6693 ; 46.3565 ; 47.1809 ; 48.0637 ; 48.3521 ; 48.7507 ; 48.9038 ; 48.9615 ; 49.0521 ; 49.182 ; 49.3642 ; 49.6261 ; 49.9832 ; 50.4882 ; 51.1454 ; 51.7951 ; 
52.0959 ; 52.4967 ; 52.7389 ] 
  
Bolt 1 - Tensile Force (kips): [34.6413 ; 34.4951 ; 34.3739 ; 34.2077 ; 33.9876 ; 33.9166 ; 33.8173 ; 33.6764 ; 33.2443 ; 31.8759 ; 29.596 ; 26.7284 ; 23.937 ; 23.9125 ; 23.905 ; 23.8639 ; 23.7299 ; 23.6485 ; 
23.6377 ; 23.6334 ; 23.6321 ; 23.6318 ; 23.617 ; 23.5943 ; 23.5686 ; 23.5494 ; 23.4862 ; 23.4318 ; 23.2263 ; 22.9522 ; 22.8386 ; 22.7779 ; 22.6915 ; 22.587 ; 22.4956 ; 22.2566 ; 22.1166 ; 21.9184 ; 21.7072 ; 
21.4906 ; 21.0431 ; 20.4083 ; 19.9496 ; 19.732 ; 19.6126 ; 19.523 ; 19.4226 ; 19.3311 ; 19.2209 ; 18.9349 ; 18.839 ; 18.7028 ; 18.6443 ; 18.622 ; 18.5966 ; 18.5608 ; 18.5268 ; 18.4962 ; 18.4802 ; 18.5243 ; 
18.6842 ; 18.8553 ; 18.9 ; 18.9558 ; 18.9921 ] 
  
Bolt 1 - Shear Force (kips): [0.0465755 ; 0.188684 ; 0.350581 ; 0.552376 ; 0.797703 ; 0.872589 ; 0.972408 ; 1.10893 ; 1.52791 ; 2.66342 ; 4.34067 ; 6.23903 ; 7.89449 ; 7.89073 ; 7.88856 ; 7.9449 ; 8.10845 ; 
8.19778 ; 8.19787 ; 8.19783 ; 8.19712 ; 8.19684 ; 8.28664 ; 8.42499 ; 8.58223 ; 8.67208 ; 9.01773 ; 9.29155 ; 9.98892 ; 11.2783 ; 11.9204 ; 12.189 ; 12.5527 ; 12.9863 ; 13.4316 ; 14.1779 ; 14.5431 ; 15.0618 ; 
15.6491 ; 16.3292 ; 17.4687 ; 19.1083 ; 20.5034 ; 21.5464 ; 22.8109 ; 23.31 ; 23.9533 ; 24.8281 ; 25.9167 ; 27.3311 ; 27.8186 ; 28.5101 ; 28.7753 ; 28.8781 ; 29.028 ; 29.2333 ; 29.5075 ; 29.9037 ; 30.4151 ; 
31.0899 ; 32.1156 ; 33.1949 ; 33.7034 ; 34.3427 ; 34.7453 ] 
  
Bolt 2 - Tensile Force (kips): [34.6485 ; 34.5184 ; 34.4068 ; 34.2668 ; 34.119 ; 34.0789 ; 34.0349 ; 33.9782 ; 33.6662 ; 32.4291 ; 30.414 ; 28.2649 ; 26.0914 ; 25.6711 ; 25.6525 ; 25.6716 ; 25.7339 ; 25.7621 ; 
25.6426 ; 25.6317 ; 25.6279 ; 25.6264 ; 25.7022 ; 25.8068 ; 25.9439 ; 26.1172 ; 26.4874 ; 26.9727 ; 27.8086 ; 29.0668 ; 29.5485 ; 29.7353 ; 30.0024 ; 30.3779 ; 30.8774 ; 31.5792 ; 31.8403 ; 32.2209 ; 32.7348 ; 
33.4364 ; 34.3286 ; 35.5141 ; 36.6026 ; 37.6044 ; 38.9485 ; 39.3519 ; 39.9157 ; 40.7479 ; 41.8749 ; 43.1799 ; 43.6085 ; 44.1936 ; 44.4123 ; 44.4912 ; 44.6128 ; 44.7795 ; 45.0116 ; 45.3558 ; 45.8943 ; 46.7108 ; 
47.659 ; 48.564 ; 49.0067 ; 49.6271 ; 50.0141 ] 
  
Bolt 2 - Shear Force (kips): [0.0372949 ; 0.202611 ; 0.374699 ; 0.587637 ; 0.843832 ; 0.920923 ; 1.02283 ; 1.16035 ; 1.5606 ; 2.67232 ; 4.31852 ; 6.14894 ; 8.1387 ; 8.45354 ; 8.46141 ; 8.47092 ; 8.49137 ; 
8.51237 ; 8.85495 ; 8.86962 ; 8.86934 ; 8.86893 ; 8.8921 ; 8.92352 ; 9.01037 ; 9.2935 ; 9.55341 ; 10.0131 ; 10.428 ; 11.0809 ; 11.2723 ; 11.3481 ; 11.4466 ; 11.5743 ; 11.8953 ; 12.3109 ; 12.4217 ; 12.5783 ; 
12.9305 ; 13.3694 ; 13.8031 ; 14.4846 ; 15.0509 ; 15.6347 ; 16.3686 ; 16.6294 ; 17.05 ; 17.5713 ; 18.179 ; 18.8074 ; 19.0177 ; 19.3056 ; 19.4021 ; 19.4412 ; 19.4991 ; 19.6002 ; 19.7618 ; 19.9897 ; 20.2795 ; 
20.692 ; 21.207 ; 21.8387 ; 22.088 ; 22.4261 ; 22.6751 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9541 ; 36.0444 ; 36.3603 ; 37.0094 ; 37.3365 ; 37.8361 ; 38.5136 ; 39.2805 ; 40.1143 ; 41.4242 ; 43.76 ; 46.9408 ; 47.2332 ; 47.2327 ; 47.3291 ; 47.6019 ; 47.7596 ; 48.269 
; 48.2881 ; 48.2853 ; 48.2839 ; 48.5062 ; 48.8392 ; 49.3134 ; 50.0227 ; 51.0564 ; 52.4533 ; 54.2186 ; 56.2892 ; 56.9787 ; 57.2269 ; 57.5829 ; 58.0804 ; 58.7671 ; 59.6947 ; 60.0181 ; 60.477 ; 61.1062 ; 61.9369 ; 
63.0209 ; 64.3329 ; 65.4391 ; 66.4175 ; 67.6812 ; 68.0977 ; 68.6654 ; 69.4115 ; 70.165 ; 70.6006 ; 70.7047 ; 70.8418 ; 70.9104 ; 70.9241 ; 70.9127 ; 70.8975 ; 70.9052 ; 70.8992 ; 70.9808 ; 71.0188 ; 71.0973 ; 
71.2689 ; 71.2613 ; 71.3585 ; 71.4306 ] 
  
Bolt 3 - Shear Force (kips): [0.023693 ; 0.035399 ; 0.088369 ; 0.16668 ; 0.25819 ; 0.28522 ; 0.32261 ; 0.37097 ; 0.42954 ; 0.48118 ; 0.54464 ; 0.66069 ; 0.82656 ; 0.83766 ; 0.83777 ; 0.84112 ; 0.84989 ; 
0.85473 ; 0.86916 ; 0.86984 ; 0.86973 ; 0.86966 ; 0.87528 ; 0.88253 ; 0.89142 ; 0.90227 ; 0.91285 ; 0.92028 ; 0.92834 ; 0.95227 ; 0.95516 ; 0.95507 ; 0.9548 ; 0.95468 ; 0.95481 ; 0.954 ; 0.95331 ; 0.95287 ; 
0.95453 ; 0.95965 ; 0.96313 ; 0.97089 ; 0.95863 ; 0.91914 ; 0.82555 ; 0.7862 ; 0.80274 ; 0.85141 ; 0.8532 ; 0.70705 ; 0.66533 ; 0.62481 ; 0.65996 ; 0.693 ; 0.79277 ; 0.90964 ; 1.0174 ; 1.2006 ; 1.4394 ; 2.1386 ; 
2.9212 ; 3.4534 ; 3.9229 ; 4.2886 ; 4.4783 ] 
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Figure B.78 Connection L6_4_0.75_0.75_8_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_8_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3793e+003 
  
Plastic Stiffness (k/in): 35.7641 
  
Displacement (in): [3.2625e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.22175 ; 0.25739 ; 
0.27075 ; 0.29079 ; 0.29267 ; 0.29549 ; 0.29972 ; 0.30606 ; 0.31558 ; 0.32985 ; 0.35125 ; 0.38336 ; 0.3954 ; 0.41346 ; 0.44055 ; 0.48119 ; 0.49643 ; 0.51929 ; 0.55358 ; 0.60501 ; 0.68216 ; 0.71109 ; 0.75448 ; 
0.77076 ; 0.79517 ; 0.83178 ; 0.8867 ; 0.96909 ; 1.0927 ; 1.139 ; 1.2085 ; 1.3128 ; 1.4692 ; 1.7038 ; 1.9538 ; 2.2038 ; 2.4538 ; 2.5 ] 
  
Force (kips): [-0.819779 ; 2.98098 ; 5.78051 ; 9.17694 ; 13.1823 ; 14.4209 ; 15.9623 ; 17.8667 ; 20.1336 ; 22.2309 ; 24.0688 ; 25.5459 ; 27.1029 ; 29.0613 ; 31.2504 ; 31.828 ; 32.6274 ; 32.9105 ; 33.1517 ; 
33.1648 ; 33.2088 ; 33.2973 ; 33.432 ; 33.6497 ; 33.9421 ; 34.3705 ; 34.9551 ; 35.1704 ; 35.4721 ; 35.9006 ; 36.5154 ; 36.7351 ; 37.0451 ; 37.4638 ; 38.0443 ; 38.8315 ; 39.1121 ; 39.4992 ; 39.6403 ; 39.8494 ; 
40.1511 ; 40.5814 ; 41.1718 ; 41.8818 ; 42.106 ; 42.4168 ; 42.8507 ; 43.4497 ; 44.2634 ; 44.9929 ; 45.5896 ; 46.09 ; 46.1821 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.64 ; 34.5207 ; 34.4228 ; 34.2879 ; 34.1054 ; 34.0433 ; 33.9604 ; 33.848 ; 33.6948 ; 33.2629 ; 32.3877 ; 30.751 ; 28.7951 ; 26.0995 ; 23.9087 ; 23.9118 ; 23.8066 ; 23.7219 ; 
23.7569 ; 23.7591 ; 23.7651 ; 23.7755 ; 23.7885 ; 23.7642 ; 23.773 ; 23.7788 ; 23.8205 ; 23.7845 ; 23.7461 ; 23.673 ; 23.4692 ; 23.3815 ; 23.2583 ; 23.1751 ; 22.9355 ; 22.5319 ; 22.2989 ; 22.033 ; 21.9236 ; 
21.7438 ; 21.4698 ; 21.1538 ; 20.897 ; 20.7607 ; 20.7179 ; 20.5401 ; 20.395 ; 20.2786 ; 19.8779 ; 19.6695 ; 19.4726 ; 19.2824 ; 19.282 ] 
  
Bolt 1 - Shear Force (kips): [0.0461171 ; 0.151341 ; 0.286332 ; 0.456152 ; 0.66788 ; 0.736789 ; 0.825928 ; 0.941673 ; 1.09197 ; 1.51235 ; 2.25216 ; 3.5054 ; 4.86852 ; 6.59973 ; 7.88537 ; 7.89002 ; 8.06794 ; 
8.18734 ; 8.20089 ; 8.20137 ; 8.2027 ; 8.20498 ; 8.21943 ; 8.4955 ; 8.6973 ; 9.04492 ; 9.38537 ; 9.67148 ; 9.99972 ; 10.4656 ; 11.6778 ; 12.139 ; 12.7559 ; 13.4031 ; 14.398 ; 15.899 ; 16.5593 ; 17.3567 ; 17.6687 
; 18.1788 ; 19.0048 ; 20.0191 ; 21.2608 ; 22.5236 ; 22.9957 ; 23.7214 ; 24.6636 ; 25.8646 ; 27.3631 ; 28.6978 ; 29.9186 ; 30.9441 ; 31.1349 ] 
  
Bolt 2 - Tensile Force (kips): [34.6453 ; 34.5435 ; 34.4544 ; 34.3427 ; 34.2243 ; 34.1932 ; 34.1591 ; 34.1272 ; 34.1042 ; 33.8729 ; 33.3563 ; 32.4601 ; 32.0132 ; 31.7653 ; 31.572 ; 31.1635 ; 30.9242 ; 30.9667 ; 
30.7357 ; 30.7178 ; 30.718 ; 30.7638 ; 30.8715 ; 31.1148 ; 31.4399 ; 31.9232 ; 32.6098 ; 32.8777 ; 33.2811 ; 33.8679 ; 34.6621 ; 34.9402 ; 35.3564 ; 35.9456 ; 36.8016 ; 38.0002 ; 38.4209 ; 39.0089 ; 39.2142 ; 
39.5319 ; 40.0113 ; 40.6714 ; 41.5824 ; 42.7441 ; 43.1354 ; 43.674 ; 44.4207 ; 45.4484 ; 46.6892 ; 47.8073 ; 48.683 ; 49.4481 ; 49.5866 ] 
  
Bolt 2 - Shear Force (kips): [0.036334 ; 0.162194 ; 0.306436 ; 0.486422 ; 0.708886 ; 0.780577 ; 0.872994 ; 0.991426 ; 1.14339 ; 1.54301 ; 2.24258 ; 3.42643 ; 4.64478 ; 6.10338 ; 8.01753 ; 8.77499 ; 9.57321 ; 
9.76822 ; 10.0802 ; 10.0991 ; 10.1441 ; 10.2209 ; 10.313 ; 10.358 ; 10.4357 ; 10.7044 ; 11.1532 ; 11.2636 ; 11.3917 ; 11.6492 ; 11.9363 ; 12.0775 ; 12.2567 ; 12.4555 ; 12.7676 ; 12.9916 ; 13.0411 ; 13.1433 ; 
13.2089 ; 13.3187 ; 13.4223 ; 13.631 ; 13.9833 ; 14.8162 ; 15.082 ; 15.4009 ; 15.877 ; 16.4858 ; 17.3234 ; 18.1555 ; 18.8457 ; 19.3279 ; 19.3965 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9379 ; 35.9868 ; 36.2344 ; 36.7589 ; 37.0039 ; 37.4593 ; 38.1304 ; 39.021 ; 40.2388 ; 41.9679 ; 44.1664 ; 47.2612 ; 51.2044 ; 55.2259 ; 56.2441 ; 57.6534 ; 58.1513 ; 
58.6029 ; 58.6284 ; 58.7083 ; 58.8663 ; 59.1069 ; 59.4806 ; 60.0026 ; 60.7394 ; 61.7104 ; 62.0448 ; 62.5081 ; 63.1289 ; 63.9257 ; 64.1946 ; 64.5771 ; 65.1068 ; 65.8358 ; 66.8227 ; 67.1595 ; 67.622 ; 67.7857 ; 
68.0244 ; 68.3643 ; 68.7892 ; 69.2699 ; 69.7108 ; 69.8218 ; 69.9602 ; 70.0857 ; 70.248 ; 70.5327 ; 70.7033 ; 70.9022 ; 71.0708 ; 71.0611 ] 
  
Bolt 3 - Shear Force (kips): [0.026498 ; 0.027986 ; 0.072943 ; 0.14367 ; 0.2279 ; 0.25509 ; 0.289 ; 0.33478 ; 0.39518 ; 0.47541 ; 0.59702 ; 0.77687 ; 0.98678 ; 1.1258 ; 1.2071 ; 1.2203 ; 1.2275 ; 1.2279 ; 1.2279 
; 1.2279 ; 1.2279 ; 1.2275 ; 1.227 ; 1.2252 ; 1.2244 ; 1.2231 ; 1.2244 ; 1.2246 ; 1.2254 ; 1.2255 ; 1.2201 ; 1.2167 ; 1.2084 ; 1.1908 ; 1.1525 ; 1.1903 ; 1.2381 ; 1.2825 ; 1.2947 ; 1.306 ; 1.3141 ; 1.4371 ; 1.7465 ; 
2.1204 ; 2.2 ; 2.2753 ; 2.4724 ; 3.1719 ; 3.8466 ; 4.6063 ; 5.1611 ; 5.6009 ; 5.753 ] 
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Figure B.79 Connection L6_4_0.75_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9599e+003 
  
Plastic Stiffness (k/in): 75.9786 
  
Displacement (in): [2.3902e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.071287 ; 0.081846 ; 0.085806 ; 0.091745 ; 
0.10065 ; 0.104 ; 0.10525 ; 0.10713 ; 0.10995 ; 0.11417 ; 0.11576 ; 0.11814 ; 0.12171 ; 0.12706 ; 0.13508 ; 0.14713 ; 0.15164 ; 0.15841 ; 0.16857 ; 0.18381 ; 0.18953 ; 0.1981 ; 0.21096 ; 0.23024 ; 0.25917 ; 
0.27002 ; 0.2863 ; 0.31071 ; 0.34732 ; 0.36105 ; 0.38165 ; 0.41254 ; 0.42412 ; 0.4415 ; 0.46757 ; 0.50667 ; 0.56532 ; 0.65329 ; 0.78526 ; 0.83474 ; 0.90897 ; 1.0203 ; 1.1873 ; 1.4373 ; 1.4998 ; 1.5936 ; 1.7342 ; 
1.7869 ; 1.866 ; 1.9847 ; 2.1627 ; 2.2252 ; 2.3189 ; 2.4596 ; 2.5 ] 
  
Force (kips): [-0.925554 ; 4.68185 ; 8.7617 ; 13.5955 ; 18.8393 ; 20.3243 ; 22.2398 ; 24.0088 ; 25.2996 ; 26.914 ; 28.8959 ; 30.7086 ; 30.7129 ; 30.7551 ; 31.1047 ; 31.1628 ; 31.3236 ; 31.8426 ; 32.0441 ; 
32.3535 ; 32.7442 ; 33.2748 ; 33.4723 ; 33.7729 ; 34.1649 ; 34.7205 ; 35.6143 ; 36.812 ; 37.2437 ; 37.8484 ; 38.6465 ; 39.6724 ; 40.0396 ; 40.5732 ; 41.3201 ; 42.2937 ; 43.547 ; 43.9814 ; 44.5996 ; 45.4489 ; 
46.5303 ; 46.8978 ; 47.4143 ; 48.124 ; 48.3744 ; 48.731 ; 49.2268 ; 49.894 ; 50.7657 ; 51.8294 ; 52.919 ; 53.2347 ; 53.6628 ; 54.2416 ; 55.0121 ; 55.9866 ; 56.2117 ; 56.5415 ; 56.9896 ; 57.1459 ; 57.3701 ; 
57.6797 ; 58.1031 ; 58.2409 ; 58.4323 ; 58.703 ; 58.7821 ] 
  
Bolt 1 - Tensile Force (kips): [34.6874 ; 34.5039 ; 34.3483 ; 34.1389 ; 33.8762 ; 33.7919 ; 33.6616 ; 33.2297 ; 32.0115 ; 30.0463 ; 27.1372 ; 23.9882 ; 23.9781 ; 23.9304 ; 23.7194 ; 23.7109 ; 23.6894 ; 23.6537 ; 
23.6455 ; 23.6189 ; 23.6046 ; 23.5875 ; 23.5598 ; 23.5017 ; 23.4164 ; 23.3307 ; 23.1896 ; 23.0158 ; 22.9229 ; 22.8009 ; 22.6714 ; 22.5378 ; 22.4214 ; 22.2004 ; 21.8991 ; 21.5799 ; 21.0935 ; 20.858 ; 20.5644 ; 
20.0966 ; 19.6012 ; 19.4824 ; 19.3276 ; 19.1768 ; 19.1074 ; 18.9642 ; 18.7849 ; 18.6235 ; 18.4479 ; 18.0284 ; 17.5948 ; 17.4204 ; 17.2612 ; 17.0453 ; 16.9017 ; 17.0601 ; 17.1063 ; 17.1706 ; 17.2163 ; 17.211 ; 
17.2123 ; 17.2317 ; 17.2685 ; 17.2794 ; 17.3304 ; 17.4655 ; 17.5003 ] 
  
Bolt 1 - Shear Force (kips): [0.0368206 ; 0.242296 ; 0.440934 ; 0.685376 ; 0.965293 ; 1.04829 ; 1.17644 ; 1.58994 ; 2.60003 ; 4.06442 ; 6.02277 ; 7.91337 ; 7.91249 ; 7.96811 ; 8.20241 ; 8.20796 ; 8.36503 ; 
8.68395 ; 8.75518 ; 8.95897 ; 9.17109 ; 9.35242 ; 9.48561 ; 9.72788 ; 10.0251 ; 10.2488 ; 10.8784 ; 11.8125 ; 12.1864 ; 12.6539 ; 13.1539 ; 13.69 ; 13.9873 ; 14.5177 ; 15.2416 ; 16.0544 ; 17.3188 ; 17.8725 ; 
18.6671 ; 19.8873 ; 21.3476 ; 21.7649 ; 22.32 ; 23.0228 ; 23.2965 ; 23.7261 ; 24.327 ; 25.0865 ; 26.1073 ; 27.4874 ; 28.8441 ; 29.3485 ; 29.9702 ; 30.8785 ; 32.0315 ; 33.3833 ; 33.7134 ; 34.1621 ; 34.8358 ; 
35.086 ; 35.4369 ; 35.9261 ; 36.5225 ; 36.7668 ; 37.0846 ; 37.5043 ; 37.6118 ] 
  
Bolt 2 - Tensile Force (kips): [34.7137 ; 34.5427 ; 34.3992 ; 34.2236 ; 34.0438 ; 33.9988 ; 33.9319 ; 33.5835 ; 32.433 ; 30.5878 ; 27.9265 ; 24.6138 ; 24.5668 ; 24.5658 ; 24.4106 ; 24.3555 ; 24.3863 ; 24.4659 ; 
24.5025 ; 24.5651 ; 24.6505 ; 24.7768 ; 24.8336 ; 24.9259 ; 25.0601 ; 25.2121 ; 25.5513 ; 26.101 ; 26.3049 ; 26.6122 ; 27.0788 ; 27.7496 ; 28.0058 ; 28.3898 ; 28.9154 ; 29.7395 ; 31.0308 ; 31.5073 ; 32.1503 ; 
33.0293 ; 34.1827 ; 34.5593 ; 35.1057 ; 35.8662 ; 36.129 ; 36.4982 ; 37.0146 ; 37.725 ; 38.6453 ; 39.6936 ; 41.0092 ; 41.4741 ; 42.0619 ; 42.8669 ; 43.9553 ; 45.267 ; 45.5653 ; 45.9927 ; 46.6279 ; 46.8613 ; 
47.2017 ; 47.6452 ; 48.2335 ; 48.4193 ; 48.6655 ; 48.9924 ; 49.0773 ] 
  
Bolt 2 - Shear Force (kips): [0.0535645 ; 0.228724 ; 0.42651 ; 0.666809 ; 0.937314 ; 1.0162 ; 1.13363 ; 1.51965 ; 2.51382 ; 3.95791 ; 5.8881 ; 8.07736 ; 8.10225 ; 8.10644 ; 8.36163 ; 8.43911 ; 8.44943 ; 
8.67624 ; 8.81601 ; 8.93769 ; 9.12406 ; 9.48601 ; 9.55965 ; 9.63712 ; 9.75583 ; 10.1242 ; 10.4405 ; 10.7986 ; 11.0192 ; 11.3812 ; 11.9047 ; 12.5722 ; 12.7535 ; 12.9851 ; 13.4067 ; 13.8888 ; 14.331 ; 14.5056 ; 
14.8542 ; 15.337 ; 16.0961 ; 16.3716 ; 16.7499 ; 17.2516 ; 17.4278 ; 17.6569 ; 17.9469 ; 18.3004 ; 18.7065 ; 19.2392 ; 19.9477 ; 20.1802 ; 20.5684 ; 21.1575 ; 21.8959 ; 22.7054 ; 22.885 ; 23.1687 ; 23.5654 ; 
23.7099 ; 23.9213 ; 24.2445 ; 24.6414 ; 24.7531 ; 24.9026 ; 25.0964 ; 25.1511 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9766 ; 36.1157 ; 36.5055 ; 37.3473 ; 37.7236 ; 38.2338 ; 38.7504 ; 39.1541 ; 39.7836 ; 40.9017 ; 42.4362 ; 42.4427 ; 42.4833 ; 42.8404 ; 42.9026 ; 43.0725 ; 43.6527 ; 
43.887 ; 44.259 ; 44.7554 ; 45.5057 ; 45.8002 ; 46.2616 ; 46.8837 ; 47.7895 ; 49.2676 ; 51.2742 ; 51.977 ; 52.948 ; 54.1874 ; 55.6939 ; 56.214 ; 56.9548 ; 57.9657 ; 59.271 ; 60.87 ; 61.3931 ; 62.1074 ; 63.0444 ; 
64.1734 ; 64.5448 ; 65.0761 ; 65.8296 ; 66.0985 ; 66.4886 ; 67.0404 ; 67.7917 ; 68.7735 ; 69.9063 ; 70.6994 ; 70.8238 ; 70.966 ; 71.13 ; 71.3336 ; 71.5563 ; 71.5684 ; 71.5045 ; 71.444 ; 71.4261 ; 71.4097 ; 
71.4536 ; 71.4533 ; 71.4465 ; 71.4737 ; 71.5304 ; 71.5208 ] 
  
Bolt 3 - Shear Force (kips): [0.030399 ; 0.036583 ; 0.098413 ; 0.18354 ; 0.27897 ; 0.30779 ; 0.34624 ; 0.38485 ; 0.41363 ; 0.45088 ; 0.50139 ; 0.55379 ; 0.55423 ; 0.55584 ; 0.56866 ; 0.57106 ; 0.57718 ; 
0.59864 ; 0.60774 ; 0.62255 ; 0.64313 ; 0.67561 ; 0.6879 ; 0.70583 ; 0.72699 ; 0.75123 ; 0.77473 ; 0.78362 ; 0.78111 ; 0.77536 ; 0.76919 ; 0.77735 ; 0.78135 ; 0.78465 ; 0.78646 ; 0.78169 ; 0.77263 ; 0.76903 ; 
0.76439 ; 0.75575 ; 0.74977 ; 0.7507 ; 0.75216 ; 0.74903 ; 0.74445 ; 0.73446 ; 0.71391 ; 0.67168 ; 0.59521 ; 0.48322 ; 0.39574 ; 0.37892 ; 0.34806 ; 0.31649 ; 0.3469 ; 0.45177 ; 0.54387 ; 0.74472 ; 1.3176 ; 
1.6047 ; 1.9426 ; 2.2475 ; 2.7829 ; 2.97 ; 3.1401 ; 3.3319 ; 3.4527 ] 
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Figure B.80 Connection L6_4_0.75_0.75_8e_0.5_2.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_8e_0.5_2.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1063e+003 
  
Plastic Stiffness (k/in): 54.4121 
  
Displacement (in): [2.9694e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.10692 ; 0.11286 ; 0.11509 ; 
0.11843 ; 0.11968 ; 0.12156 ; 0.12438 ; 0.12861 ; 0.13495 ; 0.14447 ; 0.14803 ; 0.15338 ; 0.16141 ; 0.17345 ; 0.19151 ; 0.19829 ; 0.20845 ; 0.22368 ; 0.2294 ; 0.23797 ; 0.25083 ; 0.27012 ; 0.27735 ; 0.2882 ; 
0.30447 ; 0.32888 ; 0.3655 ; 0.37923 ; 0.39982 ; 0.43072 ; 0.47706 ; 0.49444 ; 0.5205 ; 0.5596 ; 0.61825 ; 0.70623 ; 0.73922 ; 0.7887 ; 0.86293 ; 0.97428 ; 1.0856 ; 1.197 ; 1.2387 ; 1.3014 ; 1.3953 ; 1.5362 ; 
1.7476 ; 1.8101 ; 1.9038 ; 2.0445 ; 2.2554 ; 2.5 ] 
  
Force (kips): [-0.973789 ; 3.66461 ; 7.04626 ; 11.116 ; 15.7914 ; 17.1363 ; 18.8727 ; 21.0718 ; 23.2527 ; 25.0236 ; 26.7729 ; 28.7289 ; 30.5461 ; 30.7291 ; 30.7293 ; 30.7733 ; 30.919 ; 30.9878 ; 31.035 ; 31.1444 
; 31.2557 ; 31.2637 ; 31.2726 ; 31.9318 ; 32.1944 ; 32.5727 ; 33.0947 ; 33.8399 ; 34.8244 ; 35.1653 ; 35.6901 ; 36.4253 ; 36.6888 ; 37.0585 ; 37.5691 ; 38.2531 ; 38.5055 ; 38.8642 ; 39.3604 ; 40.0245 ; 40.902 ; 
41.1972 ; 41.6142 ; 42.1944 ; 42.9693 ; 43.2468 ; 43.6382 ; 44.1709 ; 44.8869 ; 45.8294 ; 46.1482 ; 46.6016 ; 47.183 ; 47.8451 ; 48.4065 ; 48.9067 ; 49.0807 ; 49.3327 ; 49.7308 ; 50.2698 ; 50.9684 ; 51.159 ; 
51.4244 ; 51.79 ; 52.2769 ; 52.7665 ] 
  
Bolt 1 - Tensile Force (kips): [34.6841 ; 34.5326 ; 34.407 ; 34.2348 ; 34.0088 ; 33.9366 ; 33.8364 ; 33.6929 ; 33.2628 ; 31.957 ; 29.6753 ; 26.7306 ; 23.9909 ; 23.978 ; 23.9738 ; 23.9391 ; 23.7941 ; 23.719 ; 
23.7166 ; 23.7153 ; 23.7132 ; 23.7107 ; 23.7093 ; 23.6444 ; 23.6223 ; 23.5945 ; 23.5815 ; 23.5298 ; 23.3721 ; 23.3282 ; 23.2069 ; 23.0634 ; 22.9686 ; 22.8444 ; 22.7314 ; 22.6436 ; 22.5103 ; 22.3139 ; 22.0685 ; 
21.8685 ; 21.415 ; 21.2497 ; 21.01 ; 20.6288 ; 20.1464 ; 20.0042 ; 19.8419 ; 19.6782 ; 19.5313 ; 19.1856 ; 19.0999 ; 19.0135 ; 18.8383 ; 18.4909 ; 18.1448 ; 17.8129 ; 17.7316 ; 17.6027 ; 17.484 ; 17.3919 ; 
17.4222 ; 17.4621 ; 17.5223 ; 17.5973 ; 17.6401 ; 17.6423 ] 
  
Bolt 1 - Shear Force (kips): [0.0387334 ; 0.196626 ; 0.363956 ; 0.572519 ; 0.825788 ; 0.90235 ; 1.00407 ; 1.14604 ; 1.56078 ; 2.64305 ; 4.32737 ; 6.2851 ; 7.91227 ; 7.91233 ; 7.91127 ; 7.95766 ; 8.12361 ; 
8.20469 ; 8.20673 ; 8.20776 ; 8.20893 ; 8.20915 ; 8.21536 ; 8.70219 ; 8.84611 ; 9.03572 ; 9.21245 ; 9.51828 ; 10.138 ; 10.3257 ; 10.9614 ; 11.8372 ; 12.2343 ; 12.7487 ; 13.2729 ; 13.802 ; 14.1685 ; 14.6935 ; 
15.3878 ; 16.0977 ; 17.3567 ; 17.7947 ; 18.4542 ; 19.4294 ; 20.6969 ; 21.1276 ; 21.6582 ; 22.2693 ; 23.0781 ; 24.3778 ; 24.8249 ; 25.4529 ; 26.4643 ; 27.7237 ; 28.6412 ; 29.5386 ; 29.8392 ; 30.3251 ; 30.9534 ; 
31.7984 ; 32.8848 ; 33.1659 ; 33.563 ; 34.1315 ; 34.9328 ; 35.7713 ] 
  
Bolt 2 - Tensile Force (kips): [34.7066 ; 34.5721 ; 34.4594 ; 34.3205 ; 34.1756 ; 34.1409 ; 34.1022 ; 34.0526 ; 33.7761 ; 32.6422 ; 30.6505 ; 28.4327 ; 26.2008 ; 25.6902 ; 25.6717 ; 25.6872 ; 25.7507 ; 25.7806 ; 
25.7557 ; 25.7048 ; 25.6555 ; 25.6513 ; 25.6556 ; 26.06 ; 26.2141 ; 26.4426 ; 26.7725 ; 27.2674 ; 28.0985 ; 28.4148 ; 28.9191 ; 29.596 ; 29.8584 ; 30.2421 ; 30.7862 ; 31.5254 ; 31.8005 ; 32.2001 ; 32.7687 ; 
33.5353 ; 34.513 ; 34.8481 ; 35.3 ; 35.8875 ; 36.78 ; 37.0856 ; 37.5105 ; 38.1176 ; 38.9616 ; 40.0189 ; 40.3851 ; 40.9228 ; 41.634 ; 42.5762 ; 43.3841 ; 44.116 ; 44.3751 ; 44.7545 ; 45.2905 ; 45.9826 ; 46.918 ; 
47.1403 ; 47.4619 ; 47.9264 ; 48.6492 ; 49.4582 ] 
  
Bolt 2 - Shear Force (kips): [0.0555368 ; 0.179878 ; 0.344793 ; 0.547971 ; 0.791289 ; 0.863835 ; 0.959294 ; 1.08976 ; 1.46579 ; 2.51287 ; 4.15963 ; 6.04646 ; 8.07859 ; 8.45843 ; 8.46744 ; 8.47609 ; 8.49701 ; 
8.5073 ; 8.56864 ; 8.70881 ; 8.8515 ; 8.86133 ; 8.86421 ; 8.99953 ; 9.16572 ; 9.39396 ; 9.65973 ; 10.0589 ; 10.4183 ; 10.5954 ; 10.7738 ; 11.0666 ; 11.14 ; 11.2368 ; 11.4954 ; 11.9277 ; 12.0535 ; 12.2198 ; 
12.4422 ; 12.9547 ; 13.4865 ; 13.6427 ; 13.9242 ; 14.326 ; 14.7395 ; 14.9663 ; 15.3062 ; 15.717 ; 16.2322 ; 16.9536 ; 17.2437 ; 17.6044 ; 18.0612 ; 18.5819 ; 19.0506 ; 19.4702 ; 19.6174 ; 19.8183 ; 20.1213 ; 
20.614 ; 21.2599 ; 21.4458 ; 21.7214 ; 22.1149 ; 22.6007 ; 23.0537 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9519 ; 36.0384 ; 36.3507 ; 36.9964 ; 37.3193 ; 37.8229 ; 38.5026 ; 39.2884 ; 40.1844 ; 41.5368 ; 43.8572 ; 47.0413 ; 47.4054 ; 47.4084 ; 47.4896 ; 47.759 ; 47.8875 ; 
47.9778 ; 48.1887 ; 48.4043 ; 48.4201 ; 48.4369 ; 49.6912 ; 50.1818 ; 50.8888 ; 51.8676 ; 53.1959 ; 54.8171 ; 55.3438 ; 56.1048 ; 57.1483 ; 57.5117 ; 58.0226 ; 58.7251 ; 59.661 ; 59.9898 ; 60.4551 ; 61.0945 ; 
61.9458 ; 63.0535 ; 63.4199 ; 63.9225 ; 64.6118 ; 65.5457 ; 65.8723 ; 66.3381 ; 66.9817 ; 67.8469 ; 68.9451 ; 69.2973 ; 69.7574 ; 70.2463 ; 70.5781 ; 70.7759 ; 70.9225 ; 70.9688 ; 71.0296 ; 71.0057 ; 71.0525 ; 
71.1079 ; 71.102 ; 71.1487 ; 71.2372 ; 71.3225 ; 71.4064 ] 
  
Bolt 3 - Shear Force (kips): [0.036194 ; 0.026268 ; 0.078518 ; 0.15658 ; 0.24758 ; 0.27434 ; 0.31103 ; 0.35879 ; 0.41552 ; 0.46643 ; 0.52342 ; 0.6331 ; 0.78981 ; 0.80205 ; 0.80221 ; 0.80466 ; 0.81196 ; 0.8153 ; 
0.8176 ; 0.82279 ; 0.82773 ; 0.82815 ; 0.82864 ; 0.84941 ; 0.85484 ; 0.86062 ; 0.86584 ; 0.86828 ; 0.88072 ; 0.88764 ; 0.89559 ; 0.90063 ; 0.90061 ; 0.90042 ; 0.90004 ; 0.89911 ; 0.89839 ; 0.89762 ; 0.89856 ; 
0.90206 ; 0.9028 ; 0.90439 ; 0.90759 ; 0.90994 ; 0.8988 ; 0.89008 ; 0.87151 ; 0.8347 ; 0.76933 ; 0.66234 ; 0.62839 ; 0.69207 ; 0.72217 ; 0.64439 ; 0.57855 ; 0.53798 ; 0.52803 ; 0.53328 ; 0.86649 ; 1.4163 ; 
2.3726 ; 2.6806 ; 2.9673 ; 3.2817 ; 3.811 ; 4.3431 ] 
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Figure B.81 Connection L6_4_0.75_0.75_8e_0.5_2.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_4_0.75_0.75_8e_0.5_2.875 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3862e+003 
  
Plastic Stiffness (k/in): 35.2397 
  
Displacement (in): [3.2816e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.21383 ; 0.22967 ; 
0.25343 ; 0.25565 ; 0.25899 ; 0.26401 ; 0.27152 ; 0.2828 ; 0.29971 ; 0.30605 ; 0.30843 ; 0.312 ; 0.31735 ; 0.32538 ; 0.33742 ; 0.35548 ; 0.38257 ; 0.39273 ; 0.40797 ; 0.43083 ; 0.46512 ; 0.51655 ; 0.53583 ; 
0.56476 ; 0.60816 ; 0.67325 ; 0.69766 ; 0.73428 ; 0.7892 ; 0.8098 ; 0.84069 ; 0.88703 ; 0.90441 ; 0.93048 ; 0.96958 ; 1.0282 ; 1.1162 ; 1.1492 ; 1.1987 ; 1.2729 ; 1.3843 ; 1.5513 ; 1.7183 ; 1.76 ; 1.8227 ; 1.9166 ; 
2.0575 ; 2.2689 ; 2.5 ] 
  
Force (kips): [-0.974579 ; 2.84 ; 5.639 ; 9.026 ; 13.0333 ; 14.268 ; 15.797 ; 17.6914 ; 19.9545 ; 22.0765 ; 23.9991 ; 25.5317 ; 27.1061 ; 29.0389 ; 31.2274 ; 31.6308 ; 32.0025 ; 32.5057 ; 32.5588 ; 32.6473 ; 
32.7779 ; 32.9448 ; 33.1537 ; 33.3983 ; 33.4456 ; 33.4785 ; 33.5626 ; 33.6839 ; 33.8575 ; 34.0988 ; 34.4672 ; 34.9626 ; 35.1416 ; 35.4098 ; 35.7765 ; 36.3155 ; 37.0446 ; 37.2995 ; 37.6525 ; 38.1304 ; 38.7757 ; 
38.9982 ; 39.3305 ; 39.7958 ; 39.9638 ; 40.2091 ; 40.5585 ; 40.6871 ; 40.8812 ; 41.1475 ; 41.5131 ; 41.9823 ; 42.1403 ; 42.3661 ; 42.6827 ; 43.1231 ; 43.728 ; 44.302 ; 44.4415 ; 44.6353 ; 44.9064 ; 45.2687 ; 
45.7481 ; 46.202 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.682 ; 34.5574 ; 34.4556 ; 34.3159 ; 34.1277 ; 34.0642 ; 33.9804 ; 33.8673 ; 33.7127 ; 33.2822 ; 32.4395 ; 30.763 ; 28.8272 ; 26.2297 ; 24.0373 ; 24.0525 ; 24.076 ; 24.1175 ; 
24.099 ; 24.0444 ; 23.9603 ; 23.9183 ; 23.942 ; 23.9877 ; 23.9984 ; 24.0013 ; 23.9866 ; 23.9821 ; 23.9964 ; 24.0239 ; 24.0433 ; 24.111 ; 24.1034 ; 24.066 ; 24.0569 ; 23.8882 ; 23.6961 ; 23.6228 ; 23.5726 ; 
23.4599 ; 23.0691 ; 22.9536 ; 22.6469 ; 22.3252 ; 22.2071 ; 21.965 ; 21.6738 ; 21.5732 ; 21.4246 ; 21.2202 ; 21.0216 ; 20.8945 ; 20.845 ; 20.7004 ; 20.5012 ; 20.3076 ; 19.9499 ; 19.5853 ; 19.4937 ; 19.3526 ; 
19.1384 ; 18.8646 ; 18.5573 ; 18.4122 ] 
  
Bolt 1 - Shear Force (kips): [0.0388381 ; 0.159214 ; 0.299734 ; 0.475564 ; 0.695309 ; 0.766354 ; 0.857586 ; 0.976077 ; 1.13127 ; 1.54945 ; 2.26415 ; 3.55418 ; 4.91259 ; 6.60063 ; 7.92686 ; 7.9359 ; 7.94466 ; 
7.95866 ; 7.98625 ; 8.05756 ; 8.16552 ; 8.23913 ; 8.25959 ; 8.27665 ; 8.27957 ; 8.29312 ; 8.40935 ; 8.56163 ; 8.70881 ; 8.82327 ; 9.16819 ; 9.41817 ; 9.58183 ; 9.91889 ; 10.2206 ; 11.1988 ; 12.6162 ; 13.0772 ; 
13.5892 ; 14.3356 ; 15.6935 ; 16.1298 ; 16.9594 ; 17.9831 ; 18.3542 ; 19.0201 ; 19.8978 ; 20.1938 ; 20.6361 ; 21.3034 ; 22.068 ; 22.8844 ; 23.2055 ; 23.754 ; 24.5552 ; 25.6299 ; 27.1621 ; 28.441 ; 28.6871 ; 
29.0149 ; 29.5511 ; 30.3029 ; 31.3265 ; 32.3185 ] 
  
Bolt 2 - Tensile Force (kips): [34.7019 ; 34.5966 ; 34.5071 ; 34.3978 ; 34.2832 ; 34.2535 ; 34.2278 ; 34.203 ; 34.1943 ; 33.9974 ; 33.5514 ; 32.6203 ; 32.2312 ; 32.0674 ; 31.8337 ; 31.5851 ; 31.332 ; 30.9325 ; 
30.9574 ; 31.0631 ; 31.2198 ; 31.2917 ; 31.1694 ; 30.9837 ; 30.9355 ; 30.9552 ; 31.0679 ; 31.2266 ; 31.4243 ; 31.6972 ; 32.1231 ; 32.7347 ; 32.9697 ; 33.3081 ; 33.8137 ; 34.5811 ; 35.575 ; 35.9173 ; 36.4188 ; 
37.1239 ; 38.1319 ; 38.4916 ; 38.9981 ; 39.708 ; 39.9449 ; 40.2991 ; 40.8062 ; 40.9805 ; 41.2372 ; 41.6305 ; 42.1869 ; 42.757 ; 42.9712 ; 43.2969 ; 43.7902 ; 44.5037 ; 45.4241 ; 46.3364 ; 46.5084 ; 46.7472 ; 
47.1183 ; 47.6875 ; 48.531 ; 49.3771 ] 
  
Bolt 2 - Shear Force (kips): [0.0553201 ; 0.140861 ; 0.2776 ; 0.447444 ; 0.656815 ; 0.723913 ; 0.809394 ; 0.91916 ; 1.05964 ; 1.43264 ; 2.0855 ; 3.30003 ; 4.51215 ; 5.93108 ; 7.81841 ; 8.32462 ; 8.79474 ; 
9.44448 ; 9.47228 ; 9.48178 ; 9.4944 ; 9.58793 ; 9.82475 ; 10.1192 ; 10.1801 ; 10.1946 ; 10.1933 ; 10.1922 ; 10.2495 ; 10.348 ; 10.6232 ; 10.9968 ; 11.0804 ; 11.2176 ; 11.407 ; 11.6455 ; 11.9635 ; 12.1624 ; 
12.4611 ; 12.7027 ; 12.8947 ; 12.959 ; 13.0172 ; 13.1081 ; 13.18 ; 13.2606 ; 13.4395 ; 13.5701 ; 13.7315 ; 13.8707 ; 14.1454 ; 14.9634 ; 15.2096 ; 15.4975 ; 15.8337 ; 16.2576 ; 17.0365 ; 17.6234 ; 17.8543 ; 
18.1795 ; 18.5624 ; 19.0474 ; 19.4817 ; 19.7719 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9357 ; 35.9804 ; 36.2263 ; 36.7478 ; 36.9911 ; 37.4436 ; 38.1231 ; 39.0263 ; 40.278 ; 42.0475 ; 44.2489 ; 47.3745 ; 51.3693 ; 55.3944 ; 56.0933 ; 56.7408 ; 57.6278 ; 
57.7186 ; 57.8668 ; 58.0852 ; 58.3731 ; 58.7443 ; 59.1845 ; 59.2714 ; 59.3288 ; 59.4669 ; 59.6705 ; 59.9678 ; 60.3929 ; 61.0091 ; 61.8275 ; 62.1108 ; 62.5164 ; 63.0583 ; 63.7687 ; 64.6719 ; 64.9814 ; 65.4165 ; 
66.0208 ; 66.8566 ; 67.1455 ; 67.5454 ; 68.1122 ; 68.3109 ; 68.5867 ; 68.971 ; 69.1018 ; 69.2476 ; 69.4739 ; 69.6527 ; 69.8434 ; 69.9139 ; 70.0211 ; 70.1429 ; 70.25 ; 70.3904 ; 70.5558 ; 70.6065 ; 70.6554 ; 
70.6857 ; 70.7956 ; 70.9572 ; 71.1188 ] 
  
Bolt 3 - Shear Force (kips): [0.039391 ; 0.018901 ; 0.062492 ; 0.13234 ; 0.21613 ; 0.24271 ; 0.27586 ; 0.32037 ; 0.37853 ; 0.4557 ; 0.57313 ; 0.74399 ; 0.94047 ; 1.0629 ; 1.1397 ; 1.1491 ; 1.1543 ; 1.1573 ; 
1.1574 ; 1.1575 ; 1.1576 ; 1.1576 ; 1.1575 ; 1.1572 ; 1.1572 ; 1.1571 ; 1.1565 ; 1.1558 ; 1.155 ; 1.1544 ; 1.1522 ; 1.1525 ; 1.1525 ; 1.1525 ; 1.154 ; 1.1529 ; 1.1426 ; 1.1342 ; 1.1182 ; 1.0859 ; 1.0201 ; 0.9929 ; 
1.0534 ; 1.1071 ; 1.1179 ; 1.1356 ; 1.1516 ; 1.1648 ; 1.2801 ; 1.3615 ; 1.6386 ; 1.9335 ; 2.0143 ; 2.1093 ; 2.207 ; 2.6235 ; 3.3841 ; 3.8911 ; 3.9671 ; 4.1408 ; 4.4754 ; 4.8438 ; 5.2614 ; 5.6203 ] 
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Figure B.82 Connection L6_6_0.3125_0.5_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 813.9561 
  
Plastic Stiffness (k/in): 9.1813 
  
Displacement (in): [5.9706e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.088989 ; 0.11124 ; 0.14461 ; 0.19466 ; 0.26975 ; 0.2979 ; 0.34014 ; 
0.35598 ; 0.36192 ; 0.37083 ; 0.38419 ; 0.40424 ; 0.4343 ; 0.47941 ; 0.49632 ; 0.52169 ; 0.55974 ; 0.57401 ; 0.59542 ; 0.62753 ; 0.67569 ; 0.74793 ; 0.8563 ; 0.89694 ; 0.95789 ; 1.0493 ; 1.0836 ; 1.0965 ; 1.1158 
; 1.1447 ; 1.1881 ; 1.2532 ; 1.3508 ; 1.3874 ; 1.4424 ; 1.5247 ; 1.6483 ; 1.6947 ; 1.7642 ; 1.8684 ; 2.0248 ; 2.2594 ; 2.3196 ; 2.4098 ; 2.5 ] 
  
Force (kips): [-0.179308 ; 0.722953 ; 1.41045 ; 2.03332 ; 2.89233 ; 4.01992 ; 5.26522 ; 6.39376 ; 7.12907 ; 7.63178 ; 7.96697 ; 8.23801 ; 8.57635 ; 9.01565 ; 9.56564 ; 9.75081 ; 10.0056 ; 10.0954 ; 10.1284 ; 
10.1904 ; 10.2821 ; 10.4136 ; 10.5989 ; 10.8413 ; 10.9247 ; 11.0441 ; 11.2357 ; 11.3009 ; 11.4035 ; 11.5673 ; 11.7884 ; 12.1005 ; 12.4669 ; 12.5869 ; 12.7462 ; 12.9549 ; 13.0273 ; 13.0573 ; 13.1024 ; 13.1687 ; 
13.2625 ; 13.3952 ; 13.572 ; 13.6304 ; 13.7104 ; 13.8187 ; 13.9675 ; 14.0214 ; 14.0935 ; 14.1946 ; 14.3372 ; 14.5183 ; 14.5688 ; 14.6397 ; 14.7015 ] 
  
Bolt 1 - Tensile Force (kips): [15.1202 ; 15.0979 ; 15.0786 ; 15.0601 ; 15.0322 ; 14.9895 ; 14.9355 ; 14.8798 ; 14.8377 ; 14.7988 ; 14.7618 ; 14.7229 ; 14.4458 ; 13.8369 ; 12.996 ; 12.6961 ; 12.2717 ; 12.116 ; 
12.0583 ; 11.9992 ; 11.9185 ; 11.8083 ; 11.6364 ; 11.3649 ; 11.2657 ; 11.1197 ; 10.8884 ; 10.8045 ; 10.6712 ; 10.4744 ; 10.2418 ; 10.0991 ; 10.1085 ; 10.1118 ; 10.1167 ; 10.1244 ; 10.1273 ; 10.1285 ; 10.1304 ; 
10.1331 ; 10.1373 ; 10.1369 ; 10.0278 ; 10.0336 ; 10.0424 ; 10.0556 ; 10.0756 ; 10.0832 ; 10.0946 ; 10.1117 ; 10.1374 ; 10.1765 ; 10.1864 ; 10.1804 ; 10.1708 ] 
  
Bolt 1 - Shear Force (kips): [0.015654 ; 0.034407 ; 0.065934 ; 0.095606 ; 0.13759 ; 0.19381 ; 0.25815 ; 0.32067 ; 0.36656 ; 0.40832 ; 0.44714 ; 0.48602 ; 0.71318 ; 1.1452 ; 1.6908 ; 1.8769 ; 2.1339 ; 2.2262 ; 
2.2601 ; 2.2952 ; 2.3428 ; 2.4076 ; 2.5074 ; 2.6612 ; 2.7161 ; 2.7962 ; 2.9209 ; 2.9656 ; 3.0357 ; 3.1377 ; 3.257 ; 3.3327 ; 3.3358 ; 3.3369 ; 3.3385 ; 3.341 ; 3.342 ; 3.3424 ; 3.343 ; 3.3439 ; 3.3453 ; 3.3532 ; 
3.4369 ; 3.4348 ; 3.4317 ; 3.427 ; 3.4198 ; 3.4171 ; 3.4131 ; 3.4071 ; 3.3981 ; 3.3847 ; 3.3812 ; 3.4781 ; 3.5969 ] 
  
Bolt 2 - Tensile Force (kips): [15.1309 ; 15.1011 ; 15.0776 ; 15.0598 ; 15.0366 ; 15.0089 ; 14.9944 ; 15.001 ; 15.0538 ; 15.2289 ; 15.4659 ; 15.6996 ; 15.8444 ; 15.9994 ; 16.2977 ; 16.393 ; 16.5298 ; 16.5739 ; 
16.5897 ; 16.6231 ; 16.6737 ; 16.7579 ; 16.8744 ; 17.0287 ; 17.0853 ; 17.166 ; 17.2645 ; 17.3007 ; 17.3458 ; 17.4126 ; 17.5527 ; 17.6551 ; 17.7086 ; 17.6915 ; 17.632 ; 17.6074 ; 17.5773 ; 17.6699 ; 17.8069 ; 
18.0003 ; 18.2728 ; 18.6574 ; 19.1722 ; 19.3382 ; 19.5539 ; 19.8316 ; 20.1993 ; 20.3376 ; 20.5279 ; 20.7797 ; 21.0989 ; 21.6408 ; 21.808 ; 22.095 ; 22.3845 ] 
  
Bolt 2 - Shear Force (kips): [0.017185 ; 0.042754 ; 0.079818 ; 0.11485 ; 0.16434 ; 0.23053 ; 0.30738 ; 0.38267 ; 0.43735 ; 0.48371 ; 0.52158 ; 0.55744 ; 0.75851 ; 1.1312 ; 1.5697 ; 1.7125 ; 1.9033 ; 1.971 ; 
1.9958 ; 2.0195 ; 2.0512 ; 2.0873 ; 2.1392 ; 2.2204 ; 2.2487 ; 2.29 ; 2.359 ; 2.3839 ; 2.4252 ; 2.4849 ; 2.5454 ; 2.6924 ; 2.9466 ; 3.0698 ; 3.2706 ; 3.5175 ; 3.6092 ; 3.6163 ; 3.6273 ; 3.6456 ; 3.672 ; 3.7113 ; 3.719 
; 3.7372 ; 3.7662 ; 3.8137 ; 3.8807 ; 3.9036 ; 3.9337 ; 3.9813 ; 4.0553 ; 4.1183 ; 4.1515 ; 4.0884 ; 3.9896 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9857 ; 15.9894 ; 16.0117 ; 16.0712 ; 16.2155 ; 16.5482 ; 17.0448 ; 17.5899 ; 18.1207 ; 18.5509 ; 18.9545 ; 19.5215 ; 20.3752 ; 21.5685 ; 21.9776 ; 22.5573 ; 22.7624 ; 
22.8376 ; 22.9786 ; 23.2027 ; 23.5443 ; 24.0395 ; 24.6383 ; 24.8232 ; 25.0636 ; 25.428 ; 25.5459 ; 25.7302 ; 26.032 ; 26.4549 ; 27.1105 ; 27.7355 ; 27.9624 ; 28.2687 ; 28.6113 ; 28.7392 ; 28.782 ; 28.8577 ; 
28.9752 ; 29.1467 ; 29.4073 ; 29.7316 ; 29.8223 ; 29.9279 ; 30.0443 ; 30.1994 ; 30.2666 ; 30.3294 ; 30.411 ; 30.5732 ; 30.7322 ; 30.8571 ; 31.0153 ; 31.1161 ] 
  
Bolt 3 - Shear Force (kips): [0.0088143 ; 0.0083005 ; 0.023759 ; 0.039718 ; 0.062366 ; 0.093033 ; 0.13257 ; 0.17619 ; 0.23596 ; 0.33225 ; 0.41584 ; 0.48351 ; 0.56729 ; 0.65486 ; 0.73582 ; 0.75738 ; 0.78201 ; 
0.78863 ; 0.79088 ; 0.92199 ; 1.1035 ; 1.3171 ; 1.5596 ; 1.8319 ; 1.9286 ; 2.0707 ; 2.3239 ; 2.4035 ; 2.5266 ; 2.785 ; 3.1384 ; 3.6639 ; 4.2325 ; 4.3687 ; 4.4479 ; 4.5515 ; 4.5871 ; 4.6225 ; 4.6713 ; 4.7301 ; 4.8097 
; 4.8802 ; 5.0095 ; 5.0581 ; 5.1236 ; 5.2191 ; 5.4128 ; 5.4787 ; 5.5723 ; 5.6996 ; 5.8966 ; 6.1408 ; 6.1431 ; 6.1544 ; 6.2048 ] 



   

B.84 

 

 
Figure B.83 Connection L6_6_0.3125_0.5_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 268.1021 
  
Plastic Stiffness (k/in): 1.4613 
  
Displacement (in): [6.8208e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 1.0068 ; 
1.2568 ; 1.5068 ; 1.5693 ; 1.5928 ; 1.6279 ; 1.6807 ; 1.7597 ; 1.7894 ; 1.8339 ; 1.9007 ; 2.0008 ; 2.1509 ; 2.3762 ; 2.5 ] 
  
Force (kips): [-0.16748 ; 0.16656 ; 0.35616 ; 0.53416 ; 0.79329 ; 1.1645 ; 1.6977 ; 2.4204 ; 3.1393 ; 3.6146 ; 3.8301 ; 3.9859 ; 4.1984 ; 4.4688 ; 4.8153 ; 5.2489 ; 5.6096 ; 5.9049 ; 6.1535 ; 6.209 ; 6.2303 ; 
6.2615 ; 6.3068 ; 6.3711 ; 6.394 ; 6.4291 ; 6.4818 ; 6.5627 ; 6.6725 ; 6.8176 ; 6.8894 ] 
  
Bolt 1 - Tensile Force (kips): [15.1202 ; 15.1129 ; 15.1085 ; 15.1042 ; 15.0978 ; 15.0881 ; 15.0734 ; 15.0513 ; 15.0272 ; 15.0114 ; 15.0083 ; 15.0109 ; 15.0123 ; 15.0106 ; 15.0149 ; 15.0335 ; 15.0591 ; 15.0892 ; 
15.122 ; 15.1305 ; 15.1337 ; 15.1384 ; 15.1455 ; 15.1563 ; 15.1604 ; 15.1665 ; 15.1765 ; 15.1932 ; 15.2175 ; 15.2535 ; 15.2733 ] 
  
Bolt 1 - Shear Force (kips): [0.015175 ; 0.013811 ; 0.01966 ; 0.026802 ; 0.038259 ; 0.055567 ; 0.081688 ; 0.11879 ; 0.15777 ; 0.18454 ; 0.19686 ; 0.20603 ; 0.22242 ; 0.25116 ; 0.28399 ; 0.31593 ; 0.33775 ; 
0.35296 ; 0.36437 ; 0.36681 ; 0.36776 ; 0.36917 ; 0.3712 ; 0.374 ; 0.37499 ; 0.37654 ; 0.37746 ; 0.37552 ; 0.37395 ; 0.37221 ; 0.37125 ] 
  
Bolt 2 - Tensile Force (kips): [15.1312 ; 15.12 ; 15.1136 ; 15.1076 ; 15.1001 ; 15.0936 ; 15.0891 ; 15.0957 ; 15.1253 ; 15.1838 ; 15.2328 ; 15.2867 ; 15.4471 ; 15.7967 ; 16.2788 ; 17.054 ; 17.787 ; 18.4099 ; 
18.9637 ; 19.0916 ; 19.1393 ; 19.2099 ; 19.314 ; 19.4654 ; 19.5206 ; 19.6027 ; 19.7049 ; 19.8102 ; 19.9707 ; 20.1898 ; 20.3056 ] 
  
Bolt 2 - Shear Force (kips): [0.016617 ; 0.018237 ; 0.026089 ; 0.035007 ; 0.049061 ; 0.070513 ; 0.10281 ; 0.14869 ; 0.19721 ; 0.23404 ; 0.25269 ; 0.26633 ; 0.28886 ; 0.32115 ; 0.35918 ; 0.40014 ; 0.43058 ; 
0.45881 ; 0.48316 ; 0.48849 ; 0.49048 ; 0.49337 ; 0.49756 ; 0.50329 ; 0.50531 ; 0.50828 ; 0.51129 ; 0.5127 ; 0.51573 ; 0.51943 ; 0.52127 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9895 ; 15.9824 ; 15.9789 ; 15.9771 ; 15.9869 ; 16.0224 ; 16.1201 ; 16.3118 ; 16.4966 ; 16.6438 ; 16.8182 ; 16.9501 ; 17.1512 ; 17.8625 ; 19.0806 ; 20.2443 ; 21.2591 ; 
22.1256 ; 22.3206 ; 22.384 ; 22.477 ; 22.6141 ; 22.7964 ; 22.8605 ; 22.9601 ; 23.1535 ; 23.5051 ; 23.9564 ; 24.5921 ; 24.8864 ] 
  
Bolt 3 - Shear Force (kips): [0.0089049 ; 0.002739 ; 0.0057328 ; 0.011721 ; 0.021077 ; 0.035729 ; 0.057492 ; 0.08718 ; 0.11941 ; 0.14425 ; 0.15215 ; 0.15231 ; 0.21469 ; 0.34138 ; 0.43212 ; 0.52419 ; 0.59403 ; 
0.64007 ; 0.6744 ; 0.6814 ; 0.68845 ; 0.69815 ; 0.71064 ; 0.72746 ; 0.73173 ; 0.74828 ; 0.83883 ; 1.0722 ; 1.3435 ; 1.8359 ; 2.1542 ] 
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Figure B.84 Connection L6_6_0.3125_0.5_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 594.7151 
  
Plastic Stiffness (k/in): 0.6059 
  
Displacement (in): [6.6951e-037 ; 0.00029297 ; 0.00058594 ; 0.0010254 ; 0.0016846 ; 0.0026733 ; 0.0041565 ; 0.0063812 ; 0.0097183 ; 0.014724 ; 0.022232 ; 0.033495 ; 0.050389 ; 0.07573 ; 0.11374 ; 0.17076 
; 0.25628 ; 0.38458 ; 0.57701 ; 0.86566 ; 1.1543 ; 1.443 ; 1.8759 ; 2.4759 ; 3.0759 ; 3.6759 ; 4.2759 ; 4.8759 ; 5.4759 ; 6 ] 
  
Force (kips): [ -0.16711 ; -0.0047469 ; 0.0071211 ; 0.024774 ; 0.04985 ; 0.086458 ; 0.14049 ; 0.21903 ; 0.33142 ; 0.49691 ; 0.73813 ; 1.0899 ; 1.5766 ; 2.0222 ; 2.2386 ; 2.3264 ; 2.418 ; 2.5549 ; 2.7491 ; 2.9862 
; 3.1774 ; 3.3404 ; 3.5474 ; 3.7759 ; 3.9577 ; 4.1042 ; 4.2197 ; 4.3078 ; 4.3753 ; 4.4226 ] 
  
Bolt 1 - Tensile Force (kips): [15.1203 ; 15.1166 ; 15.1164 ; 15.116 ; 15.1155 ; 15.1148 ; 15.1136 ; 15.1119 ; 15.1094 ; 15.1055 ; 15.0997 ; 15.0906 ; 15.0771 ; 15.0641 ; 15.0592 ; 15.0601 ; 15.0625 ; 15.0661 ; 
15.0715 ; 15.0866 ; 15.1042 ; 15.1149 ; 15.1341 ; 15.1674 ; 15.2032 ; 15.2406 ; 15.2788 ; 15.3177 ; 15.3569 ; 15.391 ] 
  
Bolt 1 - Shear Force (kips): [0.015224 ; 0.012231 ; 0.012192 ; 0.012174 ; 0.012246 ; 0.012545 ; 0.013385 ; 0.015284 ; 0.01897 ; 0.025549 ; 0.036271 ; 0.053028 ; 0.077909 ; 0.10222 ; 0.11495 ; 0.12082 ; 
0.12775 ; 0.13815 ; 0.15325 ; 0.16505 ; 0.17253 ; 0.18901 ; 0.20825 ; 0.22427 ; 0.23522 ; 0.24278 ; 0.24813 ; 0.25147 ; 0.25368 ; 0.25576 ] 
  
Bolt 2 - Tensile Force (kips): [15.1317 ; 15.1268 ; 15.1264 ; 15.1257 ; 15.1247 ; 15.1231 ; 15.121 ; 15.1182 ; 15.1143 ; 15.1095 ; 15.106 ; 15.1069 ; 15.12 ; 15.1547 ; 15.1839 ; 15.2053 ; 15.2366 ; 15.287 ; 
15.392 ; 15.6156 ; 15.885 ; 16.199 ; 16.6559 ; 17.2483 ; 17.7541 ; 18.192 ; 18.5494 ; 18.8281 ; 19.0421 ; 19.2086 ] 
  
Bolt 2 - Shear Force (kips): [0.016719 ; 0.014801 ; 0.014903 ; 0.015097 ; 0.015491 ; 0.016272 ; 0.017823 ; 0.020761 ; 0.025855 ; 0.034473 ; 0.04829 ; 0.070042 ; 0.10222 ; 0.13412 ; 0.15081 ; 0.15823 ; 
0.16705 ; 0.18137 ; 0.20484 ; 0.22951 ; 0.2457 ; 0.27055 ; 0.301 ; 0.3306 ; 0.35461 ; 0.37399 ; 0.38867 ; 0.39951 ; 0.40664 ; 0.41198 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.999 ; 15.9981 ; 15.9967 ; 15.9949 ; 15.9922 ; 15.9884 ; 15.9835 ; 15.9795 ; 15.9757 ; 15.9785 ; 15.998 ; 16.0594 ; 16.1794 ; 16.2804 ; 16.3761 ; 16.4983 ; 16.6798 ; 
16.9352 ; 17.314 ; 17.7019 ; 18.1504 ; 18.8617 ; 19.8509 ; 20.7337 ; 21.4968 ; 22.1513 ; 22.7095 ; 23.175 ; 23.4969 ] 
  
Bolt 3 - Shear Force (kips): [0.0090595 ; 0.0076755 ; 0.0071979 ; 0.006495 ; 0.0055081 ; 0.0042101 ; 0.0029962 ; 0.0041889 ; 0.0088941 ; 0.016751 ; 0.029169 ; 0.048196 ; 0.07407 ; 0.097861 ; 0.10589 ; 
0.10202 ; 0.094652 ; 0.093764 ; 0.10516 ; 0.1377 ; 0.18399 ; 0.23276 ; 0.29029 ; 0.33443 ; 0.36243 ; 0.37307 ; 0.3674 ; 0.34947 ; 0.32599 ; 0.31522 ] 
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Figure B.85 Connection L6_6_0.3125_0.5_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 804.9823 
  
Plastic Stiffness (k/in): 7.7887 
  
Displacement (in): [6.0708e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.22916 ; 0.30424 ; 
0.37933 ; 0.40749 ; 0.41805 ; 0.43388 ; 0.45764 ; 0.49328 ; 0.54673 ; 0.62691 ; 0.65698 ; 0.66825 ; 0.68517 ; 0.71054 ; 0.74859 ; 0.80567 ; 0.82708 ; 0.83511 ; 0.84715 ; 0.86521 ; 0.8923 ; 0.93294 ; 0.99389 ; 
1.0168 ; 1.051 ; 1.1025 ; 1.1796 ; 1.2953 ; 1.3387 ; 1.4038 ; 1.4282 ; 1.4649 ; 1.4786 ; 1.4992 ; 1.5301 ; 1.5764 ; 1.6459 ; 1.7502 ; 1.9066 ; 1.9652 ; 2.0532 ; 2.1852 ; 2.3831 ; 2.5 ] 
  
Force (kips): [-0.151801 ; 0.721097 ; 1.42043 ; 2.0596 ; 2.65744 ; 3.22082 ; 3.99486 ; 4.95603 ; 6.05887 ; 7.10916 ; 7.99006 ; 8.65061 ; 9.19233 ; 9.73811 ; 10.3861 ; 10.9322 ; 11.3967 ; 11.5514 ; 11.6164 ; 
11.7162 ; 11.861 ; 12.0644 ; 12.329 ; 12.6795 ; 12.8106 ; 12.8619 ; 12.9272 ; 13.026 ; 13.1769 ; 13.3961 ; 13.4636 ; 13.4924 ; 13.5377 ; 13.6035 ; 13.6943 ; 13.8178 ; 13.9915 ; 14.0532 ; 14.1461 ; 14.2746 ; 
14.4503 ; 14.6906 ; 14.7719 ; 14.8887 ; 14.9323 ; 14.995 ; 15.0185 ; 15.0546 ; 15.1075 ; 15.1864 ; 15.2978 ; 15.4497 ; 15.6508 ; 15.7286 ; 15.8317 ; 15.9708 ; 16.1693 ; 16.2759 ] 
  
Bolt 1 - Tensile Force (kips): [15.1153 ; 15.0917 ; 15.0703 ; 15.0493 ; 15.0283 ; 15.0067 ; 14.9737 ; 14.929 ; 14.8724 ; 14.8111 ; 14.7492 ; 14.6867 ; 14.374 ; 13.7277 ; 12.8525 ; 12.0466 ; 11.3007 ; 11.0309 ; 
10.9305 ; 10.7818 ; 10.5645 ; 10.2493 ; 10.0736 ; 10.0805 ; 10.0835 ; 10.0846 ; 10.0864 ; 10.089 ; 10.0931 ; 10.0992 ; 10.1005 ; 10.1015 ; 10.1031 ; 10.1053 ; 10.1084 ; 10.1131 ; 10.1049 ; 10.0207 ; 9.96647 ; 
9.97593 ; 9.9903 ; 10.0119 ; 10.02 ; 10.0322 ; 10.0292 ; 10.0148 ; 10.0041 ; 9.97384 ; 9.92357 ; 9.87053 ; 9.78883 ; 9.65197 ; 9.56244 ; 9.52396 ; 9.45275 ; 9.35458 ; 9.22245 ; 9.14382 ] 
  
Bolt 1 - Shear Force (kips): [0.014232 ; 0.036998 ; 0.071876 ; 0.10466 ; 0.13574 ; 0.16528 ; 0.20617 ; 0.25815 ; 0.32008 ; 0.38323 ; 0.4437 ; 0.5021 ; 0.75218 ; 1.2047 ; 1.7661 ; 2.2531 ; 2.6795 ; 2.8262 ; 
2.8799 ; 2.9586 ; 3.0719 ; 3.2325 ; 3.3236 ; 3.3264 ; 3.3274 ; 3.3278 ; 3.3284 ; 3.3293 ; 3.3306 ; 3.3327 ; 3.3331 ; 3.3335 ; 3.334 ; 3.3347 ; 3.3357 ; 3.3373 ; 3.3514 ; 3.4105 ; 3.4499 ; 3.4475 ; 3.4437 ; 3.4379 ; 
3.4357 ; 3.4324 ; 3.4648 ; 3.5868 ; 3.6536 ; 3.789 ; 3.9927 ; 4.209 ; 4.4997 ; 4.8653 ; 5.198 ; 5.3524 ; 5.6115 ; 5.9654 ; 6.3975 ; 6.6151 ] 
  
Bolt 2 - Tensile Force (kips): [ 15.124 ; 15.0943 ; 15.0698 ; 15.0483 ; 15.0316 ; 15.0144 ; 14.9931 ; 14.9752 ; 14.9611 ; 14.9677 ; 15.0038 ; 15.1776 ; 15.2946 ; 15.4472 ; 15.8719 ; 16.2752 ; 16.635 ; 16.7667 ; 
16.8111 ; 16.8726 ; 16.9586 ; 17.0784 ; 17.235 ; 17.4218 ; 17.475 ; 17.4916 ; 17.5205 ; 17.56 ; 17.6034 ; 17.5946 ; 17.2549 ; 17.2801 ; 17.3475 ; 17.4436 ; 17.5812 ; 17.7629 ; 17.9923 ; 18.0939 ; 18.2155 ; 
18.3904 ; 18.7 ; 19.1398 ; 19.2874 ; 19.4674 ; 19.5439 ; 19.6881 ; 19.751 ; 19.8597 ; 20.0178 ; 20.2085 ; 20.4635 ; 20.837 ; 21.5458 ; 21.8085 ; 22.1943 ; 22.7194 ; 23.37 ; 23.7089 ] 
  
Bolt 2 - Shear Force (kips): [0.013021 ; 0.043328 ; 0.083057 ; 0.12028 ; 0.15562 ; 0.18889 ; 0.23517 ; 0.29436 ; 0.36457 ; 0.43687 ; 0.5058 ; 0.56687 ; 0.79699 ; 1.1928 ; 1.6458 ; 2.0063 ; 2.3004 ; 2.3919 ; 
2.4248 ; 2.4732 ; 2.5434 ; 2.6433 ; 2.7846 ; 2.9833 ; 3.0562 ; 3.0837 ; 3.1216 ; 3.1775 ; 3.2623 ; 3.4138 ; 3.618 ; 3.6494 ; 3.7101 ; 3.8013 ; 3.93 ; 4.0957 ; 4.2925 ; 4.356 ; 4.4511 ; 4.5869 ; 4.7867 ; 5.0856 ; 
5.1861 ; 5.3189 ; 5.3511 ; 5.3633 ; 5.3598 ; 5.341 ; 5.3107 ; 5.2987 ; 5.2905 ; 5.3615 ; 5.1804 ; 5.0879 ; 4.9133 ; 4.6767 ; 4.4262 ; 4.303 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.986 ; 15.9905 ; 16.0142 ; 16.0534 ; 16.1055 ; 16.2131 ; 16.4419 ; 16.8252 ; 17.3895 ; 18.0794 ; 18.825 ; 19.6436 ; 20.6286 ; 21.9482 ; 23.1332 ; 24.118 ; 24.4242 ; 24.547 ; 
24.739 ; 25.0367 ; 25.4729 ; 25.9915 ; 26.6721 ; 26.9196 ; 27.0102 ; 27.1328 ; 27.3249 ; 27.62 ; 28.065 ; 28.209 ; 28.2585 ; 28.3293 ; 28.4548 ; 28.611 ; 28.796 ; 29.0715 ; 29.1636 ; 29.3239 ; 29.5436 ; 29.825 ; 
30.2241 ; 30.3509 ; 30.5466 ; 30.6152 ; 30.6978 ; 30.7262 ; 30.7684 ; 30.8308 ; 30.9464 ; 31.1163 ; 31.3237 ; 31.5721 ; 31.7241 ; 31.8754 ; 32.0442 ; 32.3934 ; 32.5839 ] 
  
Bolt 3 - Shear Force (kips): [0.0091532 ; 0.0067767 ; 0.019546 ; 0.03328 ; 0.047082 ; 0.060127 ; 0.078737 ; 0.10424 ; 0.13517 ; 0.16626 ; 0.20823 ; 0.29357 ; 0.39226 ; 0.49097 ; 0.58469 ; 0.63357 ; 0.65575 ; 
0.66183 ; 0.75595 ; 0.92997 ; 1.1665 ; 1.4352 ; 1.7543 ; 2.084 ; 2.2165 ; 2.2776 ; 2.3283 ; 2.4055 ; 2.5651 ; 2.8242 ; 2.9142 ; 2.947 ; 3.0019 ; 3.0601 ; 3.1082 ; 3.1748 ; 3.2778 ; 3.298 ; 3.3778 ; 3.4571 ; 3.5121 ; 
3.6081 ; 3.6482 ; 3.721 ; 3.7258 ; 3.7259 ; 3.7244 ; 3.7342 ; 3.7647 ; 3.8754 ; 3.9365 ; 4.0632 ; 4.0086 ; 4.0148 ; 3.9535 ; 3.8964 ; 3.7701 ; 3.7868 ] 
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Figure B.86 Connection L6_6_0.3125_0.5_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 430.4636 
  
Plastic Stiffness (k/in): 1.8125 
  
Displacement (in): [7.2198e-037 ; 0.00048828 ; 0.00097656 ; 0.0014648 ; 0.0021973 ; 0.0032959 ; 0.0049438 ; 0.0065918 ; 0.0082398 ; 0.010712 ; 0.01442 ; 0.019981 ; 0.028324 ; 0.040838 ; 0.059609 ; 
0.087766 ; 0.13 ; 0.19335 ; 0.28838 ; 0.43093 ; 0.64474 ; 0.89474 ; 1.1447 ; 1.3947 ; 1.4572 ; 1.551 ; 1.5861 ; 1.6389 ; 1.718 ; 1.7476 ; 1.7921 ; 1.8589 ; 1.959 ; 1.9965 ; 2.0528 ; 2.1373 ; 2.264 ; 2.3115 ; 2.3828 ; 
2.4897 ; 2.5 ] 
  
Force (kips): [ -0.14438 ; 0.0059813 ; 0.065809 ; 0.12174 ; 0.20409 ; 0.32237 ; 0.48995 ; 0.65389 ; 0.81397 ; 1.0493 ; 1.3897 ; 1.8832 ; 2.5652 ; 3.3566 ; 4.0794 ; 4.5782 ; 4.8654 ; 5.0857 ; 5.3525 ; 5.6914 ; 
6.1342 ; 6.575 ; 6.9456 ; 7.2576 ; 7.3287 ; 7.4298 ; 7.4675 ; 7.5268 ; 7.6124 ; 7.6471 ; 7.6928 ; 7.7608 ; 7.8581 ; 7.8954 ; 7.9504 ; 8.0269 ; 8.1304 ; 8.1682 ; 8.2221 ; 8.3004 ; 8.3078 ] 
  
Bolt 1 - Tensile Force (kips): [15.1153 ; 15.1117 ; 15.1103 ; 15.109 ; 15.1069 ; 15.1038 ; 15.0993 ; 15.0948 ; 15.0903 ; 15.0834 ; 15.0731 ; 15.0572 ; 15.0331 ; 15.0007 ; 14.9669 ; 14.9431 ; 14.9295 ; 14.9171 ; 
14.8992 ; 14.8911 ; 14.8913 ; 14.901 ; 14.9188 ; 14.9409 ; 14.9467 ; 14.9554 ; 14.96 ; 14.9679 ; 14.9795 ; 14.9842 ; 14.9907 ; 15.0007 ; 15.0157 ; 15.0217 ; 15.0307 ; 15.0437 ; 15.0623 ; 15.0695 ; 15.0799 ; 
15.0957 ; 15.0973 ] 
  
Bolt 1 - Shear Force (kips): [0.013909 ; 0.011066 ; 0.011292 ; 0.012199 ; 0.01449 ; 0.018965 ; 0.026447 ; 0.034351 ; 0.042296 ; 0.054287 ; 0.072058 ; 0.09856 ; 0.13655 ; 0.18252 ; 0.22764 ; 0.26217 ; 0.28679 
; 0.31379 ; 0.35185 ; 0.38645 ; 0.42307 ; 0.45503 ; 0.47848 ; 0.49767 ; 0.50235 ; 0.50924 ; 0.51057 ; 0.51107 ; 0.51238 ; 0.51237 ; 0.51325 ; 0.51417 ; 0.5155 ; 0.51531 ; 0.51501 ; 0.51549 ; 0.5177 ; 0.51814 ; 
0.51935 ; 0.5209 ; 0.521 ] 
  
Bolt 2 - Tensile Force (kips): [15.1242 ; 15.1197 ; 15.1174 ; 15.1153 ; 15.1121 ; 15.1078 ; 15.1017 ; 15.0959 ; 15.091 ; 15.0841 ; 15.0784 ; 15.0725 ; 15.0743 ; 15.0969 ; 15.1516 ; 15.2286 ; 15.3521 ; 15.5464 ; 
15.8576 ; 16.3752 ; 17.212 ; 18.1201 ; 18.9476 ; 19.6936 ; 19.8683 ; 20.1217 ; 20.2029 ; 20.3095 ; 20.4682 ; 20.5223 ; 20.6093 ; 20.7328 ; 20.9122 ; 20.9714 ; 21.0575 ; 21.1899 ; 21.3906 ; 21.4598 ; 21.565 ; 
21.7139 ; 21.7276 ] 
  
Bolt 2 - Shear Force (kips): [0.012645 ; 0.010605 ; 0.011739 ; 0.01355 ; 0.017014 ; 0.022895 ; 0.032052 ; 0.041444 ; 0.050862 ; 0.065028 ; 0.086144 ; 0.11753 ; 0.16207 ; 0.21622 ; 0.27112 ; 0.31446 ; 0.34377 
; 0.37196 ; 0.40963 ; 0.4416 ; 0.47763 ; 0.51884 ; 0.55948 ; 0.59352 ; 0.60098 ; 0.61089 ; 0.61328 ; 0.61552 ; 0.61866 ; 0.61937 ; 0.62075 ; 0.62244 ; 0.62433 ; 0.62461 ; 0.62488 ; 0.62493 ; 0.62531 ; 0.62493 ; 
0.62395 ; 0.62246 ; 0.6223 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9972 ; 15.9944 ; 15.9919 ; 15.9883 ; 15.9838 ; 15.9804 ; 15.9782 ; 15.978 ; 15.9811 ; 15.9961 ; 16.0348 ; 16.1331 ; 16.3573 ; 16.6518 ; 16.9146 ; 17.1291 ; 17.3593 ; 
17.7476 ; 18.4835 ; 19.7306 ; 21.1159 ; 22.3057 ; 23.2944 ; 23.5067 ; 23.8004 ; 23.9185 ; 24.1192 ; 24.4197 ; 24.5576 ; 24.7057 ; 24.9068 ; 25.2005 ; 25.3321 ; 25.5271 ; 25.8024 ; 26.1148 ; 26.232 ; 26.4004 ; 
26.6495 ; 26.6761 ] 
  
Bolt 3 - Shear Force (kips): [0.0091957 ; 0.0070406 ; 0.0054061 ; 0.0040065 ; 0.002705 ; 0.0040456 ; 0.0087521 ; 0.013837 ; 0.018973 ; 0.026786 ; 0.038911 ; 0.056683 ; 0.081262 ; 0.11123 ; 0.14225 ; 
0.17166 ; 0.21156 ; 0.27361 ; 0.361 ; 0.44743 ; 0.54568 ; 0.61133 ; 0.65037 ; 0.67343 ; 0.67787 ; 0.68445 ; 0.73252 ; 0.86282 ; 1.0234 ; 1.1162 ; 1.1967 ; 1.3557 ; 1.5791 ; 1.6746 ; 1.8628 ; 2.0847 ; 2.281 ; 
2.4042 ; 2.5304 ; 2.6952 ; 2.7132 ] 
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Figure B.87 Connection L6_6_0.3125_0.5_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 210.0475 
  
Plastic Stiffness (k/in): 0.7964 
  
Displacement (in): [6.0253e-037 ; 0.0011719 ; 0.0020508 ; 0.0029297 ; 0.004248 ; 0.0062256 ; 0.0091919 ; 0.013641 ; 0.020316 ; 0.030327 ; 0.045344 ; 0.067869 ; 0.10166 ; 0.15234 ; 0.22836 ; 0.3424 ; 
0.51345 ; 0.77003 ; 1.1549 ; 1.7322 ; 2.3322 ; 2.9322 ; 3.5322 ; 4.1322 ; 4.7322 ; 5.3322 ; 5.9322 ; 6 ] 
  
Force (kips): [ -0.1472 ; 0.029973 ; 0.068181 ; 0.10568 ; 0.16098 ; 0.24198 ; 0.35876 ; 0.53055 ; 0.78186 ; 1.1468 ; 1.6652 ; 2.2622 ; 2.7218 ; 2.9349 ; 3.0721 ; 3.2302 ; 3.4393 ; 3.7018 ; 4.0025 ; 4.3701 ; 4.6716 
; 4.9105 ; 5.1053 ; 5.2664 ; 5.3976 ; 5.5023 ; 5.5875 ; 5.5959 ] 
  
Bolt 1 - Tensile Force (kips): [15.1155 ; 15.1112 ; 15.1103 ; 15.1094 ; 15.108 ; 15.106 ; 15.1029 ; 15.0983 ; 15.0912 ; 15.0803 ; 15.0635 ; 15.0418 ; 15.0238 ; 15.0169 ; 15.0145 ; 15.0129 ; 15.0115 ; 15.0129 ; 
15.0169 ; 15.0315 ; 15.0556 ; 15.0845 ; 15.1169 ; 15.1513 ; 15.1873 ; 15.2244 ; 15.2621 ; 15.2664 ] 
  
Bolt 1 - Shear Force (kips): [0.014093 ; 0.011093 ; 0.011356 ; 0.011919 ; 0.01323 ; 0.015882 ; 0.02063 ; 0.028611 ; 0.041207 ; 0.060414 ; 0.089348 ; 0.12495 ; 0.15466 ; 0.16926 ; 0.18016 ; 0.19376 ; 0.21318 ; 
0.23749 ; 0.26858 ; 0.30126 ; 0.32333 ; 0.33897 ; 0.35086 ; 0.36036 ; 0.36776 ; 0.37344 ; 0.37799 ; 0.37846 ] 
  
Bolt 2 - Tensile Force (kips): [15.1247 ; 15.1191 ; 15.1174 ; 15.1158 ; 15.1134 ; 15.1103 ; 15.1057 ; 15.1 ; 15.0938 ; 15.0925 ; 15.0997 ; 15.1362 ; 15.1914 ; 15.2285 ; 15.264 ; 15.3227 ; 15.4597 ; 15.7419 ; 
16.3024 ; 17.2119 ; 18.0325 ; 18.7195 ; 19.3321 ; 19.886 ; 20.3507 ; 20.7209 ; 21.0262 ; 21.0567 ] 
  
Bolt 2 - Shear Force (kips): [0.012919 ; 0.011056 ; 0.011981 ; 0.013215 ; 0.015457 ; 0.019347 ; 0.025617 ; 0.035633 ; 0.051071 ; 0.074859 ; 0.11033 ; 0.15389 ; 0.19056 ; 0.2087 ; 0.22174 ; 0.2393 ; 0.26663 ; 
0.29997 ; 0.34009 ; 0.38472 ; 0.42636 ; 0.46289 ; 0.4933 ; 0.51863 ; 0.53652 ; 0.54623 ; 0.55158 ; 0.55201 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9962 ; 15.9937 ; 15.9913 ; 15.9879 ; 15.9834 ; 15.9797 ; 15.9763 ; 15.9785 ; 16 ; 16.066 ; 16.2371 ; 16.4595 ; 16.6549 ; 16.8575 ; 17.1042 ; 17.4496 ; 18.0014 ; 18.8846 ; 
20.3829 ; 21.808 ; 23.0014 ; 23.9271 ; 24.6155 ; 25.1964 ; 25.7008 ; 26.1423 ; 26.1898 ] 
  
Bolt 3 - Shear Force (kips): [0.0094435 ; 0.0065651 ; 0.0051223 ; 0.0038791 ; 0.0027635 ; 0.004021 ; 0.0084998 ; 0.015921 ; 0.027472 ; 0.045188 ; 0.069887 ; 0.098387 ; 0.11913 ; 0.12135 ; 0.11425 ; 0.11725 
; 0.13558 ; 0.18603 ; 0.29723 ; 0.40397 ; 0.44923 ; 0.46097 ; 0.46596 ; 0.47604 ; 0.47713 ; 0.46932 ; 0.45567 ; 0.4536 ] 
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Figure B.88 Connection L6_6_0.3125_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 839.7778 
  
Plastic Stiffness (k/in): 8.0102 
  
Displacement (in): [6.3325e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.36604 ; 0.3942 ; 0.40475 ; 
0.40871 ; 0.41465 ; 0.42356 ; 0.43693 ; 0.45697 ; 0.48704 ; 0.53214 ; 0.59979 ; 0.62516 ; 0.63467 ; 0.64895 ; 0.67035 ; 0.70246 ; 0.72654 ; 0.76266 ; 0.77621 ; 0.78129 ; 0.78891 ; 0.80034 ; 0.81748 ; 0.8432 ; 
0.88177 ; 0.93963 ; 0.96133 ; 0.99388 ; 1.0427 ; 1.1159 ; 1.2258 ; 1.3356 ; 1.3631 ; 1.3734 ; 1.3888 ; 1.412 ; 1.4468 ; 1.4989 ; 1.5771 ; 1.6944 ; 1.8703 ; 1.9328 ; 2.0266 ; 2.1672 ; 2.3781 ; 2.5 ] 
  
Force (kips): [-0.201821 ; 0.724485 ; 1.43837 ; 2.08614 ; 2.98224 ; 4.16097 ; 5.48109 ; 6.75414 ; 7.81947 ; 8.57808 ; 9.1657 ; 9.71896 ; 10.357 ; 11.1476 ; 11.3201 ; 11.481 ; 11.5386 ; 11.5633 ; 11.6028 ; 
11.6609 ; 11.7467 ; 11.8712 ; 12.0479 ; 12.2807 ; 12.5848 ; 12.7064 ; 12.7509 ; 12.8162 ; 12.9022 ; 13.0308 ; 13.1386 ; 13.2856 ; 13.3302 ; 13.3495 ; 13.3826 ; 13.4318 ; 13.5018 ; 13.5959 ; 13.7273 ; 13.9074 ; 
13.9708 ; 14.0628 ; 14.1896 ; 14.3727 ; 14.6182 ; 14.8314 ; 14.8867 ; 14.9076 ; 14.94 ; 14.9849 ; 15.0486 ; 15.1333 ; 15.2512 ; 15.4224 ; 15.6418 ; 15.7205 ; 15.8319 ; 15.9795 ; 16.182 ; 16.2961 ] 
  
Bolt 1 - Tensile Force (kips): [15.1481 ; 15.1222 ; 15.0998 ; 15.0778 ; 15.0444 ; 14.9929 ; 14.9282 ; 14.8564 ; 14.7853 ; 14.7197 ; 14.4183 ; 13.7691 ; 12.9048 ; 11.7078 ; 11.4208 ; 11.1409 ; 11.0371 ; 10.9986 ; 
10.941 ; 10.8555 ; 10.7299 ; 10.5446 ; 10.2766 ; 10.0859 ; 10.0933 ; 10.0962 ; 10.0974 ; 10.0991 ; 10.1018 ; 10.106 ; 10.1093 ; 10.1145 ; 10.1166 ; 10.1174 ; 10.1184 ; 10.1199 ; 10.1223 ; 10.1257 ; 10.1308 ; 
10.0892 ; 9.99676 ; 9.9807 ; 9.99098 ; 10.0063 ; 10.0296 ; 10.0354 ; 10.03 ; 10.0207 ; 9.9998 ; 9.96185 ; 9.91269 ; 9.87561 ; 9.83117 ; 9.7421 ; 9.64853 ; 9.62007 ; 9.57098 ; 9.47938 ; 9.36136 ; 9.30761 ] 
  
Bolt 1 - Shear Force (kips): [0.013852 ; 0.040103 ; 0.075928 ; 0.10932 ; 0.15633 ; 0.21905 ; 0.29191 ; 0.36644 ; 0.43546 ; 0.49673 ; 0.73845 ; 1.1937 ; 1.7488 ; 2.4643 ; 2.6262 ; 2.7792 ; 2.835 ; 2.8556 ; 2.8863 
; 2.9317 ; 2.9976 ; 3.0936 ; 3.2299 ; 3.3275 ; 3.3305 ; 3.3316 ; 3.332 ; 3.3326 ; 3.3335 ; 3.3349 ; 3.336 ; 3.3378 ; 3.3385 ; 3.3387 ; 3.3391 ; 3.3396 ; 3.3403 ; 3.3415 ; 3.3431 ; 3.3778 ; 3.4387 ; 3.4532 ; 3.4517 ; 
3.4489 ; 3.4447 ; 3.525 ; 3.6027 ; 3.6607 ; 3.7617 ; 3.9222 ; 4.1286 ; 4.2993 ; 4.4902 ; 4.7852 ; 5.1182 ; 5.2625 ; 5.4901 ; 5.8521 ; 6.3159 ; 6.538 ] 
  
Bolt 2 - Tensile Force (kips): [15.1753 ; 15.1433 ; 15.1178 ; 15.0971 ; 15.0699 ; 15.0358 ; 15.0147 ; 15.0118 ; 15.033 ; 15.1749 ; 15.2749 ; 15.3547 ; 15.7094 ; 16.2572 ; 16.3765 ; 16.4902 ; 16.5336 ; 16.5481 ; 
16.5682 ; 16.5994 ; 16.6456 ; 16.7137 ; 16.8114 ; 16.9365 ; 17.0824 ; 17.1139 ; 17.1241 ; 17.1371 ; 17.1581 ; 17.1712 ; 17.141 ; 16.9314 ; 16.6174 ; 16.6019 ; 16.6427 ; 16.6966 ; 16.7689 ; 16.8886 ; 17.04 ; 
17.2409 ; 17.3254 ; 17.4171 ; 17.5412 ; 17.8219 ; 18.2178 ; 18.5554 ; 18.6576 ; 18.7087 ; 18.7894 ; 18.913 ; 19.0762 ; 19.3045 ; 19.7191 ; 20.2829 ; 21.0145 ; 21.283 ; 21.6688 ; 22.2146 ; 22.9139 ; 23.2677 ] 
  
Bolt 2 - Shear Force (kips): [0.021243 ; 0.042029 ; 0.081205 ; 0.11841 ; 0.17091 ; 0.24135 ; 0.32361 ; 0.40825 ; 0.48748 ; 0.55357 ; 0.78024 ; 1.1853 ; 1.639 ; 2.166 ; 2.2793 ; 2.3835 ; 2.4185 ; 2.4316 ; 2.4512 ; 
2.4799 ; 2.5218 ; 2.5823 ; 2.6685 ; 2.7936 ; 2.9737 ; 3.0455 ; 3.0721 ; 3.112 ; 3.1686 ; 3.2572 ; 3.3384 ; 3.5331 ; 3.7038 ; 3.7382 ; 3.787 ; 3.8602 ; 3.96 ; 4.1063 ; 4.2873 ; 4.5149 ; 4.5818 ; 4.6878 ; 4.8295 ; 
5.0715 ; 5.3983 ; 5.592 ; 5.6129 ; 5.608 ; 5.5956 ; 5.5719 ; 5.5514 ; 5.5354 ; 5.4325 ; 5.2811 ; 5.123 ; 5.0351 ; 4.8966 ; 4.6579 ; 4.371 ; 4.2417 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9868 ; 15.9907 ; 16.0147 ; 16.0792 ; 16.2375 ; 16.5988 ; 17.1706 ; 17.9197 ; 18.7235 ; 19.5875 ; 20.5944 ; 21.9205 ; 23.6363 ; 23.9878 ; 24.3057 ; 24.4167 ; 24.4621 ; 
24.5342 ; 24.6424 ; 24.8074 ; 25.0607 ; 25.4361 ; 25.8904 ; 26.4537 ; 26.6819 ; 26.7568 ; 26.8612 ; 27.0119 ; 27.2372 ; 27.4377 ; 27.7442 ; 27.8334 ; 27.8649 ; 27.9131 ; 27.9919 ; 28.1157 ; 28.2646 ; 28.463 ; 
28.7311 ; 28.8271 ; 28.9786 ; 29.1854 ; 29.5034 ; 29.9168 ; 30.263 ; 30.3685 ; 30.4012 ; 30.46 ; 30.5261 ; 30.6147 ; 30.7184 ; 30.86 ; 31.1137 ; 31.3653 ; 31.492 ; 31.6781 ; 31.8587 ; 32.1496 ; 32.3918 ] 
  
Bolt 3 - Shear Force (kips): [ 0.015178 ; 0.0018692 ; 0.015133 ; 0.030168 ; 0.05181 ; 0.080751 ; 0.11773 ; 0.15565 ; 0.19407 ; 0.27917 ; 0.38305 ; 0.48442 ; 0.57932 ; 0.64453 ; 0.65278 ; 0.65997 ; 0.66242 ; 
0.69832 ; 0.77704 ; 0.88437 ; 1.0441 ; 1.2483 ; 1.4908 ; 1.7871 ; 2.1017 ; 2.2419 ; 2.2928 ; 2.3668 ; 2.438 ; 2.5612 ; 2.7506 ; 2.9722 ; 3.0568 ; 3.0878 ; 3.1344 ; 3.2058 ; 3.2999 ; 3.379 ; 3.4959 ; 3.6562 ; 3.698 ; 
3.7725 ; 3.8635 ; 3.9443 ; 4.0585 ; 4.1502 ; 4.2028 ; 4.2182 ; 4.2219 ; 4.2379 ; 4.257 ; 4.2904 ; 4.3461 ; 4.4185 ; 4.5219 ; 4.4572 ; 4.4524 ; 4.3876 ; 4.3652 ; 4.2725 ] 
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Figure B.89 Connection L6_6_0.3125_0.5_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 289.2104 
  
Plastic Stiffness (k/in): 1.9213 
  
Displacement (in): [7.5834e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.22916 ; 0.34179 ; 
0.51073 ; 0.76073 ; 1.0107 ; 1.2607 ; 1.5107 ; 1.5732 ; 1.667 ; 1.8076 ; 1.8603 ; 1.9394 ; 2.0581 ; 2.2361 ; 2.4861 ; 2.5 ] 
  
Force (kips): [-0.18028 ; 0.17516 ; 0.38459 ; 0.5812 ; 0.77298 ; 0.96105 ; 1.2336 ; 1.6317 ; 2.1995 ; 2.9293 ; 3.6818 ; 4.311 ; 4.7143 ; 4.9607 ; 5.1912 ; 5.4795 ; 5.8577 ; 6.3372 ; 6.7405 ; 7.0796 ; 7.3724 ; 
7.4452 ; 7.5518 ; 7.7032 ; 7.7558 ; 7.8401 ; 7.9541 ; 8.1043 ; 8.2949 ; 8.3051 ] 
  
Bolt 1 - Tensile Force (kips): [15.1483 ; 15.1391 ; 15.1334 ; 15.1278 ; 15.1221 ; 15.1164 ; 15.108 ; 15.0951 ; 15.0751 ; 15.0464 ; 15.0119 ; 14.9808 ; 14.9631 ; 14.9506 ; 14.9361 ; 14.9252 ; 14.9196 ; 14.9239 ; 
14.9374 ; 14.9565 ; 14.9822 ; 14.9915 ; 15.0055 ; 15.027 ; 15.0352 ; 15.0482 ; 15.0671 ; 15.0948 ; 15.1345 ; 15.1367 ] 
  
Bolt 1 - Shear Force (kips): [0.012899 ; 0.016035 ; 0.024912 ; 0.034343 ; 0.043932 ; 0.053603 ; 0.067915 ; 0.089282 ; 0.12074 ; 0.16255 ; 0.20793 ; 0.24884 ; 0.27658 ; 0.30055 ; 0.33099 ; 0.36306 ; 0.39795 ; 
0.43498 ; 0.46253 ; 0.48411 ; 0.50012 ; 0.50107 ; 0.50239 ; 0.50398 ; 0.50457 ; 0.50407 ; 0.50461 ; 0.50656 ; 0.50769 ; 0.50768 ] 
  
Bolt 2 - Tensile Force (kips): [15.1759 ; 15.1631 ; 15.1556 ; 15.1484 ; 15.1425 ; 15.1369 ; 15.1315 ; 15.1263 ; 15.1235 ; 15.1358 ; 15.1713 ; 15.2424 ; 15.3448 ; 15.5066 ; 15.729 ; 16.0992 ; 16.7103 ; 17.6369 ; 
18.4867 ; 19.2503 ; 19.9068 ; 20.0361 ; 20.2224 ; 20.4833 ; 20.577 ; 20.7011 ; 20.8881 ; 21.158 ; 21.4897 ; 21.5068 ] 
  
Bolt 2 - Shear Force (kips): [0.020033 ; 0.018845 ; 0.026776 ; 0.036461 ; 0.046782 ; 0.057402 ; 0.07346 ; 0.097622 ; 0.1332 ; 0.18027 ; 0.23254 ; 0.28213 ; 0.31878 ; 0.34441 ; 0.37387 ; 0.40324 ; 0.43555 ; 
0.4756 ; 0.51586 ; 0.5553 ; 0.58489 ; 0.58879 ; 0.59383 ; 0.59934 ; 0.60094 ; 0.60217 ; 0.60394 ; 0.6053 ; 0.60395 ; 0.60394 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.99 ; 15.983 ; 15.9801 ; 15.9789 ; 15.98 ; 15.9895 ; 16.0128 ; 16.0729 ; 16.2252 ; 16.476 ; 16.7691 ; 17.0259 ; 17.2125 ; 17.4702 ; 17.9731 ; 18.8915 ; 20.327 ; 21.6098 ; 
22.6894 ; 23.6353 ; 23.9046 ; 24.2776 ; 24.7614 ; 24.9104 ; 25.2094 ; 25.6121 ; 26.0408 ; 26.6597 ; 26.698 ] 
  
Bolt 3 - Shear Force (kips): [ 0.015178 ; 0.0079746 ; 0.002716 ; 0.0051845 ; 0.011064 ; 0.01728 ; 0.026945 ; 0.041606 ; 0.0626 ; 0.090597 ; 0.12095 ; 0.14963 ; 0.17146 ; 0.23008 ; 0.31634 ; 0.40841 ; 0.50919 ; 
0.60695 ; 0.66325 ; 0.69933 ; 0.80467 ; 0.94004 ; 1.1457 ; 1.484 ; 1.5929 ; 1.836 ; 2.1529 ; 2.5228 ; 3.0029 ; 3.0442 ] 
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Figure B.90 Connection L6_6_0.3125_0.5_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.5_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 116.0757 
  
Plastic Stiffness (k/in): 0.7716 
  
Displacement (in): [5.1567e-037 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.80623 ; 1.2117 ; 1.8117 ; 2.4117 ; 3.0117 ; 3.6117 ; 
4.2117 ; 4.8117 ; 5.4117 ; 6 ] 
  
Force (kips): [-0.17731 ; 0.18052 ; 0.36679 ; 0.6353 ; 1.023 ; 1.5763 ; 2.2227 ; 2.7191 ; 2.9482 ; 3.0891 ; 3.2527 ; 3.468 ; 3.7354 ; 4.0428 ; 4.4129 ; 4.7033 ; 4.9348 ; 5.1235 ; 5.2803 ; 5.4078 ; 5.51 ; 5.5916 ] 
  
Bolt 1 - Tensile Force (kips): [15.1486 ; 15.1393 ; 15.1341 ; 15.1263 ; 15.1143 ; 15.0957 ; 15.0713 ; 15.0503 ; 15.0423 ; 15.0399 ; 15.0387 ; 15.0387 ; 15.0436 ; 15.047 ; 15.0629 ; 15.0874 ; 15.1167 ; 15.1489 ; 
15.1831 ; 15.2191 ; 15.2563 ; 15.2928 ] 
  
Bolt 1 - Shear Force (kips): [0.012833 ; 0.016414 ; 0.024505 ; 0.03784 ; 0.058424 ; 0.089664 ; 0.12866 ; 0.16102 ; 0.17664 ; 0.18744 ; 0.20075 ; 0.21865 ; 0.23844 ; 0.26997 ; 0.3013 ; 0.32204 ; 0.33709 ; 
0.34917 ; 0.35912 ; 0.36698 ; 0.37304 ; 0.37782 ] 
  
Bolt 2 - Tensile Force (kips): [15.1771 ; 15.1635 ; 15.1564 ; 15.1484 ; 15.1449 ; 15.1518 ; 15.1899 ; 15.2521 ; 15.2961 ; 15.3315 ; 15.3926 ; 15.5586 ; 15.8794 ; 16.4416 ; 17.3497 ; 18.1359 ; 18.799 ; 19.386 ; 
19.9085 ; 20.3406 ; 20.6864 ; 20.9627 ] 
  
Bolt 2 - Shear Force (kips): [0.020024 ; 0.01942 ; 0.026709 ; 0.04061 ; 0.063676 ; 0.099222 ; 0.14387 ; 0.18165 ; 0.20036 ; 0.21332 ; 0.23128 ; 0.25872 ; 0.28762 ; 0.32518 ; 0.36935 ; 0.4106 ; 0.44575 ; 0.4764 
; 0.50182 ; 0.51935 ; 0.52929 ; 0.53459 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9876 ; 15.9805 ; 15.9773 ; 15.9926 ; 16.0556 ; 16.2276 ; 16.4612 ; 16.6647 ; 16.8706 ; 17.1286 ; 17.491 ; 18.0656 ; 19.0061 ; 20.5448 ; 21.9283 ; 23.0788 ; 23.9637 ; 
24.6328 ; 25.1999 ; 25.6963 ; 26.1243 ] 
  
Bolt 3 - Shear Force (kips): [ 0.015261 ; 0.0064435 ; 0.0031168 ; 0.013721 ; 0.031938 ; 0.058621 ; 0.089871 ; 0.1125 ; 0.11577 ; 0.111 ; 0.11586 ; 0.13621 ; 0.19639 ; 0.31809 ; 0.4293 ; 0.47356 ; 0.48708 ; 
0.4971 ; 0.50805 ; 0.50888 ; 0.50011 ; 0.4848 ] 
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Figure B.91 Connection L6_6_0.3125_0.75_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1956e+003 
  
Plastic Stiffness (k/in): 8.7104 
  
Displacement (in): [2.8274e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-0.690061 ; 0.744931 ; 1.64506 ; 2.842 ; 4.41136 ; 6.12226 ; 7.32465 ; 7.97991 ; 8.57759 ; 9.16685 ; 9.78763 ; 10.53 ; 11.4471 ; 12.4637 ; 13.5525 ; 14.3319 ; 14.9098 ; 15.3336 ; 15.6457 ; 15.8845 
; 16.0766 ; 16.2283 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.872 ; 34.8347 ; 34.8116 ; 34.7788 ; 34.7328 ; 34.6799 ; 34.6442 ; 34.6287 ; 34.6163 ; 34.6056 ; 34.5953 ; 34.5846 ; 34.5725 ; 34.5668 ; 34.5768 ; 34.6011 ; 34.635 ; 34.6773 ; 
34.7246 ; 34.7742 ; 34.8256 ; 34.8767 ] 
  
Bolt 1 - Shear Force (kips): [0.053514 ; 0.056414 ; 0.10021 ; 0.16538 ; 0.25509 ; 0.35521 ; 0.42468 ; 0.46057 ; 0.49535 ; 0.53212 ; 0.57418 ; 0.62645 ; 0.69515 ; 0.77398 ; 0.85379 ; 0.90771 ; 0.94412 ; 0.96546 
; 0.97565 ; 0.9783 ; 0.97638 ; 0.97295 ] 
  
Bolt 2 - Tensile Force (kips): [34.8829 ; 34.8176 ; 34.7759 ; 34.7211 ; 34.6602 ; 34.6125 ; 34.6159 ; 34.6834 ; 34.8239 ; 35.0413 ; 35.2163 ; 35.3874 ; 35.6297 ; 36.0527 ; 36.7197 ; 37.3911 ; 38.0629 ; 38.7505 ; 
39.429 ; 40.1041 ; 40.7889 ; 41.4566 ] 
  
Bolt 2 - Shear Force (kips): [0.057119 ; 0.088566 ; 0.15878 ; 0.25829 ; 0.3947 ; 0.55205 ; 0.67438 ; 0.75279 ; 0.82368 ; 0.86128 ; 0.87053 ; 0.87992 ; 0.883 ; 0.90198 ; 0.99869 ; 1.1006 ; 1.2028 ; 1.3075 ; 
1.4071 ; 1.496 ; 1.5691 ; 1.6077 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9562 ; 35.937 ; 35.9431 ; 35.9996 ; 36.092 ; 36.1777 ; 36.2532 ; 36.3356 ; 36.4907 ; 36.8351 ; 37.421 ; 38.2043 ; 39.6408 ; 41.8717 ; 43.7655 ; 45.2314 ; 46.3308 ; 47.1802 
; 47.8581 ; 48.3433 ; 48.5876 ] 
  
Bolt 3 - Shear Force (kips): [0.028333 ; 0.021818 ; 0.056514 ; 0.11359 ; 0.19972 ; 0.30342 ; 0.38665 ; 0.44047 ; 0.5003 ; 0.56106 ; 0.61353 ; 0.69669 ; 0.84276 ; 0.94345 ; 1.1204 ; 1.3064 ; 1.4947 ; 1.6606 ; 
1.8014 ; 1.9207 ; 2.0475 ; 2.1899 ] 



   

B.93 

 

 
Figure B.92 Connection L6_6_0.3125_0.75_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 517.1492 
  
Plastic Stiffness (k/in): 1.7074 
  
Displacement (in): [2.7156e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.048103 ; 0.056446 ; 0.06896 ; 0.087731 ; 0.11589 ; 0.15812 ; 0.22148 ; 0.3165 ; 0.45905 ; 
0.67286 ; 0.92286 ; 1.1729 ; 1.4229 ; 1.6729 ; 1.9229 ; 2.1729 ; 2.4229 ; 2.5 ] 
  
Force (kips): [-0.67918 ; 0.11023 ; 0.33088 ; 0.64412 ; 1.0811 ; 1.7035 ; 2.5278 ; 3.2797 ; 3.4342 ; 3.5907 ; 3.7158 ; 3.8258 ; 3.9273 ; 4.0678 ; 4.2718 ; 4.547 ; 4.8963 ; 5.3285 ; 5.7252 ; 6.0409 ; 6.3005 ; 6.514 ; 
6.6944 ; 6.8422 ; 6.9664 ; 7.0007 ] 
  
Bolt 1 - Tensile Force (kips): [34.8723 ; 34.8517 ; 34.8468 ; 34.8399 ; 34.8303 ; 34.8163 ; 34.7967 ; 34.7797 ; 34.7769 ; 34.775 ; 34.7747 ; 34.7761 ; 34.7797 ; 34.7866 ; 34.7986 ; 34.8164 ; 34.8431 ; 34.8834 ; 
34.9304 ; 34.9782 ; 35.0272 ; 35.0773 ; 35.1277 ; 35.1783 ; 35.2294 ; 35.2452 ] 
  
Bolt 1 - Shear Force (kips): [0.053495 ; 0.038337 ; 0.042679 ; 0.052992 ; 0.071826 ; 0.10289 ; 0.14713 ; 0.18885 ; 0.19731 ; 0.20538 ; 0.212 ; 0.21802 ; 0.22383 ; 0.23 ; 0.23569 ; 0.2456 ; 0.26001 ; 0.28024 ; 
0.30276 ; 0.32149 ; 0.33636 ; 0.34795 ; 0.35758 ; 0.3656 ; 0.37183 ; 0.37346 ] 
  
Bolt 2 - Tensile Force (kips): [34.8844 ; 34.8492 ; 34.8364 ; 34.8191 ; 34.7978 ; 34.7698 ; 34.7496 ; 34.7487 ; 34.7527 ; 34.759 ; 34.7655 ; 34.7746 ; 34.7862 ; 34.8124 ; 34.8615 ; 34.9642 ; 35.1623 ; 35.4983 ; 
35.7704 ; 35.9728 ; 36.1484 ; 36.3028 ; 36.4459 ; 36.5752 ; 36.6944 ; 36.7307 ] 
  
Bolt 2 - Shear Force (kips): [0.056842 ; 0.050535 ; 0.064525 ; 0.088316 ; 0.12525 ; 0.18089 ; 0.25871 ; 0.33528 ; 0.35224 ; 0.37045 ; 0.38484 ; 0.39702 ; 0.40784 ; 0.42627 ; 0.45567 ; 0.49681 ; 0.54694 ; 
0.5838 ; 0.58262 ; 0.56989 ; 0.55343 ; 0.53573 ; 0.51802 ; 0.50778 ; 0.50433 ; 0.50348 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9771 ; 35.9569 ; 35.9314 ; 35.911 ; 35.8953 ; 35.8947 ; 35.8958 ; 35.8892 ; 35.883 ; 35.8795 ; 35.8808 ; 35.8797 ; 35.861 ; 35.8208 ; 35.7932 ; 35.8676 ; 36.1033 ; 36.3904 
; 36.6707 ; 36.9178 ; 37.1135 ; 37.2595 ; 37.3776 ; 37.4732 ; 37.5049 ] 
  
Bolt 3 - Shear Force (kips): [0.027595 ; 0.015963 ; 0.016711 ; 0.031471 ; 0.060029 ; 0.10546 ; 0.17051 ; 0.23568 ; 0.24889 ; 0.26244 ; 0.2684 ; 0.26736 ; 0.25755 ; 0.26471 ; 0.28398 ; 0.30706 ; 0.35902 ; 
0.4277 ; 0.48726 ; 0.54083 ; 0.5903 ; 0.63693 ; 0.68328 ; 0.72651 ; 0.76319 ; 0.77264 ] 
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Figure B.93 Connection L6_6_0.3125_0.75_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 610.5896 
  
Plastic Stiffness (k/in): 0.6819 
  
Displacement (in): [2.7513e-036 ; 0.0011719 ; 0.0023437 ; 0.0041016 ; 0.0067383 ; 0.010693 ; 0.016626 ; 0.025525 ; 0.038873 ; 0.058896 ; 0.08893 ; 0.13398 ; 0.20156 ; 0.30292 ; 0.45497 ; 0.68304 ; 1.0251 ; 
1.5383 ; 2.1383 ; 2.7383 ; 3.3383 ; 3.9383 ; 4.5383 ; 5.1383 ; 5.7383 ; 6 ] 
  
Force (kips): [ -0.67219 ; -0.0059452 ; 0.043343 ; 0.11308 ; 0.21525 ; 0.36375 ; 0.57881 ; 0.8898 ; 1.3346 ; 1.8503 ; 2.1731 ; 2.2917 ; 2.3732 ; 2.4868 ; 2.65 ; 2.8668 ; 3.124 ; 3.4339 ; 3.7026 ; 3.9072 ; 4.0659 ; 
4.1888 ; 4.2819 ; 4.352 ; 4.4048 ; 4.4239 ] 
  
Bolt 1 - Tensile Force (kips): [34.8726 ; 34.8544 ; 34.8535 ; 34.852 ; 34.85 ; 34.847 ; 34.8427 ; 34.8364 ; 34.8272 ; 34.8166 ; 34.8112 ; 34.8118 ; 34.8148 ; 34.8202 ; 34.8296 ; 34.8472 ; 34.8781 ; 34.9245 ; 
34.9771 ; 35.0294 ; 35.0816 ; 35.1331 ; 35.1845 ; 35.2355 ; 35.2862 ; 35.3083 ] 
  
Bolt 1 - Shear Force (kips): [0.053526 ; 0.037403 ; 0.037799 ; 0.038663 ; 0.040493 ; 0.044198 ; 0.051259 ; 0.063819 ; 0.084764 ; 0.11153 ; 0.12951 ; 0.13723 ; 0.14458 ; 0.15363 ; 0.16517 ; 0.17582 ; 0.17838 ; 
0.18152 ; 0.19005 ; 0.19803 ; 0.2043 ; 0.21165 ; 0.21917 ; 0.22639 ; 0.23433 ; 0.23782 ] 
  
Bolt 2 - Tensile Force (kips): [34.8857 ; 34.8578 ; 34.8545 ; 34.8496 ; 34.8426 ; 34.8327 ; 34.82 ; 34.8041 ; 34.7855 ; 34.7834 ; 34.7914 ; 34.7993 ; 34.81 ; 34.8277 ; 34.8581 ; 34.9285 ; 35.0469 ; 35.2883 ; 
35.581 ; 35.7995 ; 35.9682 ; 36.1076 ; 36.2257 ; 36.3286 ; 36.4163 ; 36.4527 ] 
  
Bolt 2 - Shear Force (kips): [0.056998 ; 0.045039 ; 0.047743 ; 0.052054 ; 0.059147 ; 0.07067 ; 0.089015 ; 0.11767 ; 0.16083 ; 0.21377 ; 0.24901 ; 0.26072 ; 0.26722 ; 0.27996 ; 0.30408 ; 0.34459 ; 0.38957 ; 
0.43926 ; 0.47251 ; 0.48084 ; 0.47925 ; 0.47352 ; 0.46553 ; 0.4574 ; 0.45104 ; 0.44806 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9923 ; 35.9851 ; 35.9752 ; 35.9608 ; 35.9418 ; 35.9201 ; 35.8997 ; 35.8777 ; 35.8627 ; 35.8433 ; 35.8441 ; 35.8448 ; 35.8207 ; 35.7294 ; 35.6134 ; 35.6413 ; 35.8291 ; 
36.0888 ; 36.2743 ; 36.4182 ; 36.5593 ; 36.6802 ; 36.758 ; 36.7975 ; 36.809 ] 
  
Bolt 3 - Shear Force (kips): [0.028298 ; 0.021831 ; 0.019505 ; 0.017327 ; 0.017457 ; 0.024176 ; 0.040444 ; 0.068545 ; 0.11202 ; 0.16462 ; 0.19461 ; 0.1919 ; 0.16885 ; 0.14361 ; 0.13183 ; 0.14353 ; 0.21 ; 
0.28818 ; 0.34902 ; 0.39398 ; 0.42862 ; 0.45441 ; 0.47293 ; 0.48382 ; 0.49028 ; 0.49237 ] 
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Figure B.94 Connection L6_6_0.3125_0.75_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1517e+003 
  
Plastic Stiffness (k/in): 7.9531 
  
Displacement (in): [1.8504e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.017578 ; 0.021973 ; 0.028565 ; 0.038452 ; 0.053284 ; 0.075531 ; 0.1089 ; 0.15896 ; 0.23404 ; 0.34667 ; 0.51561 
; 0.68455 ; 0.85349 ; 1.1035 ; 1.166 ; 1.1894 ; 1.2246 ; 1.2773 ; 1.3564 ; 1.4751 ; 1.653 ; 1.7155 ; 1.8093 ; 1.9499 ; 2.1609 ; 2.4109 ; 2.5 ] 
  
Force (kips): [-0.617219 ; 0.725792 ; 1.63213 ; 2.44838 ; 3.58769 ; 5.08882 ; 6.27553 ; 7.14129 ; 8.00856 ; 8.77096 ; 9.39466 ; 10.0032 ; 10.65 ; 11.3328 ; 12.0886 ; 12.9679 ; 13.9882 ; 14.8112 ; 15.483 ; 
16.2845 ; 16.4737 ; 16.5417 ; 16.6372 ; 16.7786 ; 16.9735 ; 17.2335 ; 17.5636 ; 17.6682 ; 17.8143 ; 18.0118 ; 18.2643 ; 18.5137 ; 18.5939 ] 
  
Bolt 1 - Tensile Force (kips): [34.8671 ; 34.829 ; 34.8027 ; 34.7773 ; 34.74 ; 34.6876 ; 34.6441 ; 34.6122 ; 34.5812 ; 34.5551 ; 34.5357 ; 34.5172 ; 34.4975 ; 34.4783 ; 34.458 ; 34.4363 ; 34.4165 ; 34.4075 ; 
34.4085 ; 34.4231 ; 34.4277 ; 34.4296 ; 34.4328 ; 34.4378 ; 34.4465 ; 34.4618 ; 34.4893 ; 34.4998 ; 34.5163 ; 34.5422 ; 34.5829 ; 34.6326 ; 34.6509 ] 
  
Bolt 1 - Shear Force (kips): [0.053269 ; 0.062424 ; 0.11264 ; 0.16215 ; 0.23398 ; 0.33171 ; 0.4108 ; 0.46904 ; 0.52677 ; 0.57768 ; 0.62014 ; 0.66444 ; 0.71459 ; 0.76954 ; 0.83328 ; 0.90997 ; 1.0033 ; 1.0773 ; 
1.1351 ; 1.1993 ; 1.214 ; 1.2193 ; 1.2266 ; 1.2373 ; 1.2516 ; 1.2694 ; 1.2888 ; 1.2945 ; 1.3017 ; 1.3105 ; 1.3203 ; 1.3281 ; 1.33 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.876 ; 34.816 ; 34.7732 ; 34.7345 ; 34.6812 ; 34.6199 ; 34.581 ; 34.558 ; 34.5458 ; 34.5531 ; 34.6071 ; 34.7244 ; 34.9679 ; 35.2689 ; 35.5132 ; 35.7443 ; 36.0826 ; 36.5294 ; 
37.0091 ; 37.7569 ; 37.954 ; 38.028 ; 38.1383 ; 38.3106 ; 38.5689 ; 38.9518 ; 39.5253 ; 39.7262 ; 40.0263 ; 40.4727 ; 41.1296 ; 41.9342 ; 42.2252 ] 
  
Bolt 2 - Shear Force (kips): [0.046111 ; 0.08176 ; 0.15632 ; 0.22569 ; 0.32473 ; 0.45944 ; 0.57033 ; 0.65528 ; 0.74572 ; 0.83079 ; 0.90748 ; 0.98425 ; 1.0495 ; 1.0857 ; 1.1109 ; 1.142 ; 1.1787 ; 1.2235 ; 1.2834 ; 
1.3861 ; 1.4127 ; 1.4225 ; 1.4368 ; 1.4587 ; 1.4919 ; 1.5432 ; 1.6219 ; 1.6498 ; 1.6916 ; 1.7501 ; 1.8212 ; 1.8663 ; 1.8803 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9558 ; 35.9356 ; 35.9368 ; 35.9591 ; 36.0276 ; 36.0899 ; 36.1494 ; 36.2129 ; 36.3102 ; 36.4268 ; 36.5961 ; 36.8549 ; 37.3091 ; 37.7369 ; 38.3551 ; 39.8084 ; 41.418 ; 
42.8529 ; 44.6576 ; 44.9647 ; 45.0566 ; 45.1824 ; 45.3885 ; 45.6417 ; 45.9808 ; 46.4572 ; 46.6335 ; 46.8577 ; 47.1653 ; 47.5278 ; 47.8138 ; 47.9909 ] 
  
Bolt 3 - Shear Force (kips): [0.031052 ; 0.021483 ; 0.0536 ; 0.08998 ; 0.14635 ; 0.22854 ; 0.29709 ; 0.3533 ; 0.42149 ; 0.48771 ; 0.54734 ; 0.62477 ; 0.71161 ; 0.81302 ; 1.1342 ; 1.6886 ; 2.2114 ; 2.5348 ; 
2.7828 ; 3.0797 ; 3.1845 ; 3.2233 ; 3.273 ; 3.3689 ; 3.5162 ; 3.7233 ; 4.0289 ; 4.2407 ; 4.6361 ; 5.3604 ; 6.0616 ; 6.8151 ; 7.0465 ] 
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Figure B.95 Connection L6_6_0.3125_0.75_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 495.1521 
  
Plastic Stiffness (k/in): 1.9517 
  
Displacement (in): [1.8425e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.017578 ; 0.021973 ; 0.028565 ; 0.038452 ; 0.053284 ; 0.075531 ; 0.1089 ; 0.15896 ; 0.23404 ; 0.34667 ; 0.51561 
; 0.76561 ; 1.0156 ; 1.2656 ; 1.5156 ; 1.7656 ; 2.0156 ; 2.2656 ; 2.5 ] 
  
Force (kips): [-0.61446 ; 0.11206 ; 0.35263 ; 0.58303 ; 0.91376 ; 1.3827 ; 1.8375 ; 2.2688 ; 2.8528 ; 3.5263 ; 4.1494 ; 4.5938 ; 4.8647 ; 5.0901 ; 5.3729 ; 5.7243 ; 6.1629 ; 6.694 ; 7.1161 ; 7.4653 ; 7.7566 ; 
8.0006 ; 8.2097 ; 8.3905 ; 8.5377 ] 
  
Bolt 1 - Tensile Force (kips): [34.8674 ; 34.8471 ; 34.8409 ; 34.835 ; 34.8264 ; 34.814 ; 34.8014 ; 34.7889 ; 34.7716 ; 34.7511 ; 34.7333 ; 34.724 ; 34.723 ; 34.7271 ; 34.738 ; 34.7558 ; 34.7822 ; 34.8223 ; 
34.8637 ; 34.907 ; 34.9515 ; 34.9967 ; 35.0428 ; 35.0899 ; 35.1346 ] 
  
Bolt 1 - Shear Force (kips): [0.053457 ; 0.040787 ; 0.047124 ; 0.056213 ; 0.072213 ; 0.098015 ; 0.12475 ; 0.15117 ; 0.1879 ; 0.23168 ; 0.27239 ; 0.30031 ; 0.31664 ; 0.33056 ; 0.34354 ; 0.36205 ; 0.38933 ; 
0.42477 ; 0.4552 ; 0.48037 ; 0.50178 ; 0.52026 ; 0.53634 ; 0.5498 ; 0.56019 ] 
  
Bolt 2 - Tensile Force (kips): [34.8772 ; 34.8458 ; 34.8312 ; 34.8174 ; 34.7991 ; 34.7749 ; 34.753 ; 34.733 ; 34.7169 ; 34.7091 ; 34.7121 ; 34.7298 ; 34.7515 ; 34.7827 ; 34.8406 ; 34.9778 ; 35.2739 ; 35.7609 ; 
36.0941 ; 36.3503 ; 36.5696 ; 36.755 ; 36.9284 ; 37.0997 ; 37.2526 ] 
  
Bolt 2 - Shear Force (kips): [ 0.04647 ; 0.038533 ; 0.056554 ; 0.075795 ; 0.10498 ; 0.148 ; 0.19055 ; 0.23173 ; 0.28938 ; 0.35845 ; 0.42746 ; 0.48101 ; 0.51456 ; 0.54336 ; 0.58434 ; 0.63992 ; 0.70444 ; 0.74485 ; 
0.74853 ; 0.73913 ; 0.7268 ; 0.71536 ; 0.70621 ; 0.69982 ; 0.70017 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9765 ; 35.9561 ; 35.9384 ; 35.9191 ; 35.9064 ; 35.8945 ; 35.891 ; 35.9036 ; 35.9097 ; 35.8975 ; 35.8946 ; 35.9107 ; 35.9187 ; 35.9131 ; 35.9879 ; 36.1996 ; 36.6386 ; 
37.0395 ; 37.387 ; 37.6802 ; 37.8786 ; 38.101 ; 38.3092 ; 38.5303 ] 
  
Bolt 3 - Shear Force (kips): [0.029777 ; 0.017902 ; 0.018418 ; 0.027615 ; 0.046532 ; 0.077894 ; 0.11036 ; 0.14266 ; 0.18887 ; 0.2449 ; 0.29979 ; 0.33781 ; 0.3489 ; 0.35807 ; 0.38988 ; 0.4467 ; 0.53467 ; 
0.65033 ; 0.75015 ; 0.83279 ; 0.93674 ; 1.096 ; 1.2493 ; 1.4081 ; 1.5367 ] 
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Figure B.96 Connection L6_6_0.3125_0.75_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 559.3084 
  
Plastic Stiffness (k/in): 0.8474 
  
Displacement (in): [2.5359e-036 ; 0.0011719 ; 0.0023437 ; 0.0041016 ; 0.0067383 ; 0.010693 ; 0.016626 ; 0.025525 ; 0.038873 ; 0.058896 ; 0.08893 ; 0.13398 ; 0.20156 ; 0.30292 ; 0.45497 ; 0.68304 ; 1.0251 ; 
1.5383 ; 2.1383 ; 2.7383 ; 3.3383 ; 3.9383 ; 4.5383 ; 5.1383 ; 5.7383 ; 6 ] 
  
Force (kips): [ -0.61364 ; -0.015207 ; 0.041802 ; 0.12279 ; 0.24067 ; 0.41296 ; 0.66303 ; 1.0236 ; 1.5411 ; 2.1695 ; 2.6696 ; 2.9098 ; 3.0513 ; 3.2069 ; 3.4066 ; 3.6679 ; 3.9768 ; 4.3477 ; 4.6781 ; 4.9323 ; 5.1344 
; 5.2971 ; 5.4256 ; 5.5271 ; 5.6072 ; 5.6366 ] 
  
Bolt 1 - Tensile Force (kips): [34.8676 ; 34.8503 ; 34.849 ; 34.847 ; 34.8442 ; 34.8399 ; 34.8337 ; 34.8246 ; 34.8111 ; 34.7935 ; 34.7797 ; 34.7749 ; 34.774 ; 34.7761 ; 34.7829 ; 34.7972 ; 34.8268 ; 34.8702 ; 
34.9178 ; 34.9646 ; 35.0128 ; 35.0613 ; 35.1098 ; 35.1584 ; 35.2072 ; 35.2286 ] 
  
Bolt 1 - Shear Force (kips): [0.053654 ; 0.039218 ; 0.039823 ; 0.041152 ; 0.043974 ; 0.049665 ; 0.060234 ; 0.078396 ; 0.10795 ; 0.14672 ; 0.17983 ; 0.19745 ; 0.21088 ; 0.22505 ; 0.2412 ; 0.25927 ; 0.2688 ; 
0.28313 ; 0.30299 ; 0.32163 ; 0.33591 ; 0.34851 ; 0.36071 ; 0.37264 ; 0.3836 ; 0.38824 ] 
  
Bolt 2 - Tensile Force (kips): [34.8783 ; 34.8549 ; 34.8507 ; 34.8446 ; 34.8359 ; 34.8234 ; 34.8071 ; 34.7865 ; 34.7603 ; 34.7521 ; 34.76 ; 34.7695 ; 34.7835 ; 34.8073 ; 34.8531 ; 34.9399 ; 35.0937 ; 35.4195 ; 
35.81 ; 36.1079 ; 36.3241 ; 36.5081 ; 36.6678 ; 36.8064 ; 36.928 ; 36.9768 ] 
  
Bolt 2 - Shear Force (kips): [0.046966 ; 0.030968 ; 0.034601 ; 0.040481 ; 0.050024 ; 0.065176 ; 0.088601 ; 0.12415 ; 0.17674 ; 0.2443 ; 0.30133 ; 0.32833 ; 0.34276 ; 0.36325 ; 0.39918 ; 0.45595 ; 0.5139 ; 
0.57743 ; 0.61474 ; 0.6282 ; 0.62919 ; 0.62455 ; 0.61716 ; 0.60893 ; 0.60059 ; 0.59709 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9921 ; 35.9845 ; 35.9741 ; 35.9594 ; 35.9396 ; 35.917 ; 35.8988 ; 35.8727 ; 35.8672 ; 35.8566 ; 35.862 ; 35.8754 ; 35.8609 ; 35.7982 ; 35.7879 ; 35.9397 ; 36.2769 ; 36.716 
; 37.0705 ; 37.3418 ; 37.5886 ; 37.8175 ; 38.0426 ; 38.2581 ; 38.351 ] 
  
Bolt 3 - Shear Force (kips): [0.029837 ; 0.022745 ; 0.019815 ; 0.016997 ; 0.017108 ; 0.025347 ; 0.044421 ; 0.076827 ; 0.12619 ; 0.18997 ; 0.2389 ; 0.24562 ; 0.21961 ; 0.19852 ; 0.19802 ; 0.24323 ; 0.33695 ; 
0.45618 ; 0.5591 ; 0.6437 ; 0.72361 ; 0.79673 ; 0.85849 ; 0.91231 ; 0.95755 ; 0.97381 ] 
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Figure B.97 Connection L6_6_0.3125_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1974e+003 
  
Plastic Stiffness (k/in): 7.9673 
  
Displacement (in): [2.1706e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.017578 ; 0.021973 ; 0.028565 ; 0.038452 ; 0.053284 ; 0.075531 ; 0.1089 ; 0.15896 ; 0.23404 ; 0.34667 ; 0.51561 
; 0.68455 ; 0.85349 ; 1.1035 ; 1.166 ; 1.1894 ; 1.2246 ; 1.2773 ; 1.3564 ; 1.4751 ; 1.653 ; 1.903 ; 2.153 ; 2.403 ; 2.5 ] 
  
Force (kips): [-0.707446 ; 0.704747 ; 1.63123 ; 2.46615 ; 3.62547 ; 5.1335 ; 6.2897 ; 7.12265 ; 7.96921 ; 8.7417 ; 9.39339 ; 10.0005 ; 10.6205 ; 11.3094 ; 12.1381 ; 13.0816 ; 14.123 ; 14.953 ; 15.626 ; 16.4236 ; 
16.6031 ; 16.6729 ; 16.7701 ; 16.9063 ; 17.0997 ; 17.3539 ; 17.6799 ; 18.0491 ; 18.3435 ; 18.5834 ; 18.6657 ] 
  
Bolt 1 - Tensile Force (kips): [34.9073 ; 34.865 ; 34.8366 ; 34.8095 ; 34.77 ; 34.7155 ; 34.6723 ; 34.6412 ; 34.6106 ; 34.5863 ; 34.5696 ; 34.5532 ; 34.5364 ; 34.517 ; 34.4914 ; 34.463 ; 34.4385 ; 34.4262 ; 
34.4242 ; 34.4354 ; 34.4396 ; 34.441 ; 34.4436 ; 34.4485 ; 34.4568 ; 34.4714 ; 34.4971 ; 34.539 ; 34.5841 ; 34.6301 ; 34.6482 ] 
  
Bolt 1 - Shear Force (kips): [0.040611 ; 0.069742 ; 0.12504 ; 0.17729 ; 0.25197 ; 0.35117 ; 0.42861 ; 0.48471 ; 0.54067 ; 0.58715 ; 0.62393 ; 0.66347 ; 0.70628 ; 0.75855 ; 0.8291 ; 0.91274 ; 1.0069 ; 1.0789 ; 
1.1347 ; 1.1973 ; 1.2111 ; 1.2165 ; 1.2238 ; 1.2337 ; 1.2471 ; 1.2636 ; 1.2829 ; 1.3011 ; 1.313 ; 1.3212 ; 1.3235 ] 
  
Bolt 2 - Tensile Force (kips): [34.9344 ; 34.8669 ; 34.822 ; 34.7818 ; 34.7269 ; 34.6699 ; 34.6341 ; 34.6122 ; 34.6027 ; 34.61 ; 34.6478 ; 34.7524 ; 34.9616 ; 35.2543 ; 35.5504 ; 35.8497 ; 36.3 ; 36.8057 ; 
37.3156 ; 38.071 ; 38.2582 ; 38.3295 ; 38.436 ; 38.5976 ; 38.8509 ; 39.227 ; 39.7779 ; 40.5145 ; 41.2223 ; 41.9127 ; 42.1765 ] 
  
Bolt 2 - Shear Force (kips): [0.067701 ; 0.081 ; 0.15228 ; 0.22166 ; 0.32123 ; 0.456 ; 0.56415 ; 0.64691 ; 0.73767 ; 0.83044 ; 0.91559 ; 0.99632 ; 1.0608 ; 1.0959 ; 1.1219 ; 1.1504 ; 1.1786 ; 1.2243 ; 1.2866 ; 
1.3766 ; 1.4002 ; 1.4097 ; 1.4242 ; 1.4461 ; 1.4807 ; 1.5346 ; 1.6166 ; 1.7235 ; 1.8132 ; 1.8818 ; 1.9051 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9566 ; 35.9383 ; 35.9412 ; 35.9706 ; 36.0483 ; 36.1192 ; 36.1848 ; 36.2548 ; 36.345 ; 36.4533 ; 36.6231 ; 36.898 ; 37.3749 ; 38.0318 ; 38.6356 ; 40.0442 ; 41.6387 ; 
43.1059 ; 44.9556 ; 45.3214 ; 45.4401 ; 45.5844 ; 45.781 ; 46.0785 ; 46.4262 ; 46.8978 ; 47.4948 ; 48.0112 ; 48.3993 ; 48.5087 ] 
  
Bolt 3 - Shear Force (kips): [0.040173 ; 0.013452 ; 0.037667 ; 0.072164 ; 0.12676 ; 0.20685 ; 0.27257 ; 0.32521 ; 0.3876 ; 0.45839 ; 0.52879 ; 0.60175 ; 0.68028 ; 0.77209 ; 0.94487 ; 1.5297 ; 2.1145 ; 2.4557 ; 
2.6914 ; 2.9644 ; 3.0402 ; 3.0789 ; 3.1293 ; 3.1975 ; 3.3255 ; 3.5308 ; 3.8068 ; 4.6033 ; 5.555 ; 6.2481 ; 6.4782 ] 
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Figure B.98 Connection L6_6_0.3125_0.75_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 520.2084 
  
Plastic Stiffness (k/in): 1.9768 
  
Displacement (in): [2.0789e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.017578 ; 0.021973 ; 0.028565 ; 0.038452 ; 0.053284 ; 0.075531 ; 0.1089 ; 0.15896 ; 0.23404 ; 0.34667 ; 0.51561 
; 0.76561 ; 1.0156 ; 1.2656 ; 1.5156 ; 1.7656 ; 2.0156 ; 2.2656 ; 2.5 ] 
  
Force (kips): [-0.67728 ; 0.097421 ; 0.33876 ; 0.56928 ; 0.89991 ; 1.3689 ; 1.8235 ; 2.2542 ; 2.834 ; 3.4907 ; 4.104 ; 4.5662 ; 4.8593 ; 5.0867 ; 5.3632 ; 5.7147 ; 6.1526 ; 6.6822 ; 7.1049 ; 7.4564 ; 7.7487 ; 
7.9958 ; 8.2053 ; 8.386 ; 8.5336 ] 
  
Bolt 1 - Tensile Force (kips): [34.9081 ; 34.8848 ; 34.8781 ; 34.8717 ; 34.8623 ; 34.8487 ; 34.8348 ; 34.8213 ; 34.8027 ; 34.7812 ; 34.7617 ; 34.7504 ; 34.7497 ; 34.7553 ; 34.7678 ; 34.7882 ; 34.8167 ; 34.8552 ; 
34.8931 ; 34.9315 ; 34.9718 ; 35.0136 ; 35.0567 ; 35.1008 ; 35.143 ] 
  
Bolt 1 - Shear Force (kips): [ 0.03941 ; 0.039986 ; 0.051 ; 0.063316 ; 0.082534 ; 0.11132 ; 0.14028 ; 0.1685 ; 0.20714 ; 0.25212 ; 0.29404 ; 0.32371 ; 0.3395 ; 0.35064 ; 0.36031 ; 0.36822 ; 0.38653 ; 0.41833 ; 
0.44825 ; 0.47328 ; 0.49395 ; 0.51191 ; 0.52676 ; 0.53838 ; 0.54751 ] 
  
Bolt 2 - Tensile Force (kips): [34.9372 ; 34.8997 ; 34.8848 ; 34.8709 ; 34.8527 ; 34.8292 ; 34.8073 ; 34.7896 ; 34.7778 ; 34.7713 ; 34.7849 ; 34.8111 ; 34.8452 ; 34.8848 ; 34.9546 ; 35.0945 ; 35.3799 ; 35.8459 ; 
36.1642 ; 36.4285 ; 36.6575 ; 36.8641 ; 37.0598 ; 37.2458 ; 37.4123 ] 
  
Bolt 2 - Shear Force (kips): [0.065959 ; 0.049917 ; 0.061791 ; 0.077121 ; 0.10262 ; 0.14239 ; 0.18272 ; 0.22227 ; 0.27764 ; 0.34322 ; 0.40944 ; 0.46631 ; 0.50779 ; 0.54197 ; 0.5895 ; 0.64841 ; 0.71199 ; 
0.74716 ; 0.74639 ; 0.73558 ; 0.72166 ; 0.70897 ; 0.69858 ; 0.70175 ; 0.70742 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9769 ; 35.957 ; 35.9399 ; 35.9213 ; 35.9098 ; 35.9009 ; 35.9019 ; 35.9176 ; 35.9323 ; 35.9318 ; 35.9362 ; 35.9461 ; 35.9481 ; 35.9436 ; 35.9999 ; 36.2006 ; 36.6454 ; 
37.055 ; 37.3997 ; 37.7275 ; 37.9902 ; 38.2592 ; 38.5086 ; 38.7399 ] 
  
Bolt 3 - Shear Force (kips): [0.039391 ; 0.023907 ; 0.016561 ; 0.016983 ; 0.030096 ; 0.05714 ; 0.086263 ; 0.11569 ; 0.15805 ; 0.2094 ; 0.26055 ; 0.2998 ; 0.3184 ; 0.33312 ; 0.3644 ; 0.42896 ; 0.52154 ; 0.63068 
; 0.72578 ; 0.80891 ; 0.88479 ; 0.98754 ; 1.0977 ; 1.2212 ; 1.3373 ] 
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Figure B.99 Connection L6_6_0.3125_0.75_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.75_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 683.1193 
  
Plastic Stiffness (k/in): 0.7844 
  
Displacement (in): [2.0403e-036 ; 0.0011719 ; 0.0020508 ; 0.0029297 ; 0.004248 ; 0.0062256 ; 0.0091919 ; 0.013641 ; 0.020316 ; 0.030327 ; 0.045344 ; 0.067869 ; 0.10166 ; 0.15234 ; 0.22836 ; 0.3424 ; 
0.51345 ; 0.77003 ; 1.1549 ; 1.7322 ; 2.3322 ; 2.9322 ; 3.5322 ; 4.1322 ; 4.7322 ; 5.3322 ; 5.9322 ; 6 ] 
  
Force (kips): [ -0.67761 ; -0.019785 ; 0.022853 ; 0.064713 ; 0.12441 ; 0.21243 ; 0.34169 ; 0.53161 ; 0.80442 ; 1.2019 ; 1.7562 ; 2.348 ; 2.7671 ; 2.9635 ; 3.1013 ; 3.2641 ; 3.4804 ; 3.7538 ; 4.0783 ; 4.4636 ; 
4.7649 ; 5.0002 ; 5.1887 ; 5.3395 ; 5.4581 ; 5.5524 ; 5.6262 ; 5.6336 ] 
  
Bolt 1 - Tensile Force (kips): [34.9087 ; 34.8884 ; 34.8873 ; 34.8862 ; 34.8845 ; 34.8821 ; 34.8786 ; 34.8733 ; 34.8656 ; 34.8541 ; 34.8369 ; 34.8178 ; 34.8048 ; 34.8016 ; 34.8021 ; 34.8063 ; 34.8164 ; 34.8368 ; 
34.8699 ; 34.9163 ; 34.9626 ; 35.0084 ; 35.0541 ; 35.0996 ; 35.1452 ; 35.1911 ; 35.2375 ; 35.2428 ] 
  
Bolt 1 - Shear Force (kips): [0.039917 ; 0.035683 ; 0.037151 ; 0.038728 ; 0.041184 ; 0.045181 ; 0.051666 ; 0.062086 ; 0.078233 ; 0.10323 ; 0.14001 ; 0.18156 ; 0.21211 ; 0.22718 ; 0.23967 ; 0.25261 ; 0.2666 ; 
0.27728 ; 0.28045 ; 0.29162 ; 0.30619 ; 0.31989 ; 0.33119 ; 0.34213 ; 0.35316 ; 0.36398 ; 0.37435 ; 0.37553 ] 
  
Bolt 2 - Tensile Force (kips): [34.9399 ; 34.9104 ; 34.9072 ; 34.904 ; 34.8994 ; 34.8929 ; 34.8834 ; 34.8707 ; 34.8543 ; 34.8341 ; 34.8154 ; 34.8172 ; 34.8389 ; 34.8538 ; 34.8687 ; 34.8936 ; 34.9564 ; 35.069 ; 
35.2922 ; 35.6888 ; 36.0153 ; 36.2595 ; 36.4554 ; 36.6293 ; 36.7755 ; 36.9027 ; 37.0139 ; 37.0261 ] 
  
Bolt 2 - Shear Force (kips): [0.066651 ; 0.047094 ; 0.048286 ; 0.049739 ; 0.052246 ; 0.056722 ; 0.064645 ; 0.078294 ; 0.10067 ; 0.13644 ; 0.18963 ; 0.25019 ; 0.29573 ; 0.31699 ; 0.33154 ; 0.35577 ; 0.40092 ; 
0.46534 ; 0.5262 ; 0.58412 ; 0.60473 ; 0.6073 ; 0.60353 ; 0.59446 ; 0.58421 ; 0.57393 ; 0.56415 ; 0.56301 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9921 ; 35.9865 ; 35.9812 ; 35.9737 ; 35.963 ; 35.9482 ; 35.9281 ; 35.9112 ; 35.8949 ; 35.8777 ; 35.8843 ; 35.8814 ; 35.8918 ; 35.8966 ; 35.8642 ; 35.7943 ; 35.8233 ; 
36.0163 ; 36.4285 ; 36.8428 ; 37.1538 ; 37.4103 ; 37.6415 ; 37.8568 ; 38.0705 ; 38.2818 ; 38.3057 ] 
  
Bolt 3 - Shear Force (kips): [0.039495 ; 0.030273 ; 0.027862 ; 0.025574 ; 0.022498 ; 0.018708 ; 0.016065 ; 0.021251 ; 0.039394 ; 0.071612 ; 0.12035 ; 0.17665 ; 0.21324 ; 0.21454 ; 0.19456 ; 0.18784 ; 0.20139 
; 0.26321 ; 0.35736 ; 0.48058 ; 0.57874 ; 0.66718 ; 0.75067 ; 0.82625 ; 0.89094 ; 0.94941 ; 0.99549 ; 1.0001 ] 
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Figure B.100 Connection L6_6_0.3125_0.875_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4685e+003 
  
Plastic Stiffness (k/in): 8.0256 
  
Displacement (in): [4.7389e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.2737 ; 0.33706 ; 
0.43209 ; 0.57463 ; 0.78845 ; 1.0385 ; 1.2885 ; 1.5385 ; 1.7885 ; 2.0385 ; 2.2885 ; 2.5 ] 
  
Force (kips): [-1.18729 ; 0.663801 ; 1.68093 ; 2.96029 ; 4.61965 ; 6.30274 ; 7.36446 ; 7.56592 ; 7.80101 ; 8.07089 ; 8.38882 ; 8.75667 ; 9.17635 ; 9.67422 ; 10.3018 ; 10.8483 ; 11.3271 ; 11.9331 ; 12.6727 ; 
13.5307 ; 14.2598 ; 14.7935 ; 15.1838 ; 15.4718 ; 15.6918 ; 15.8665 ; 15.9858 ] 
  
Bolt 1 - Tensile Force (kips): [48.6847 ; 48.6231 ; 48.59 ; 48.5474 ; 48.4901 ; 48.4312 ; 48.3954 ; 48.3893 ; 48.3823 ; 48.3749 ; 48.3662 ; 48.3564 ; 48.3463 ; 48.3361 ; 48.3244 ; 48.3137 ; 48.3056 ; 48.2989 ; 
48.2967 ; 48.3079 ; 48.3367 ; 48.3773 ; 48.4247 ; 48.4765 ; 48.5308 ; 48.5865 ; 48.6346 ] 
  
Bolt 1 - Shear Force (kips): [0.086927 ; 0.072037 ; 0.11364 ; 0.1783 ; 0.26952 ; 0.36363 ; 0.42246 ; 0.43297 ; 0.44544 ; 0.45963 ; 0.47786 ; 0.5024 ; 0.5335 ; 0.57163 ; 0.62121 ; 0.66844 ; 0.71062 ; 0.76311 ; 
0.82654 ; 0.89523 ; 0.94709 ; 0.97872 ; 0.99875 ; 1.01 ; 1.0161 ; 1.0188 ; 1.019 ] 
  
Bolt 2 - Tensile Force (kips): [48.6962 ; 48.5851 ; 48.5186 ; 48.4344 ; 48.3189 ; 48.1909 ; 48.0343 ; 47.9763 ; 47.8936 ; 47.7852 ; 47.6132 ; 47.3311 ; 46.9829 ; 46.5946 ; 46.1727 ; 45.7789 ; 45.4564 ; 45.16 ; 
44.9171 ; 44.9529 ; 45.4202 ; 46.0615 ; 46.7155 ; 47.3617 ; 47.9526 ; 48.4671 ; 48.8405 ] 
  
Bolt 2 - Shear Force (kips): [0.091175 ; 0.12012 ; 0.20808 ; 0.32795 ; 0.49 ; 0.66242 ; 0.77512 ; 0.79749 ; 0.82356 ; 0.85181 ; 0.87349 ; 0.87214 ; 0.84986 ; 0.82472 ; 0.80719 ; 0.78808 ; 0.76841 ; 0.76497 ; 
0.79681 ; 0.8723 ; 0.98808 ; 1.0939 ; 1.1688 ; 1.2228 ; 1.2672 ; 1.3086 ; 1.3438 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9284 ; 49.8642 ; 49.7816 ; 49.6261 ; 49.3975 ; 49.1317 ; 49.034 ; 48.9027 ; 48.7172 ; 48.4681 ; 48.1685 ; 47.8252 ; 47.6074 ; 47.6129 ; 47.8493 ; 48.216 ; 48.8382 ; 49.645 
; 50.6112 ; 51.451 ; 52.3283 ; 53.0706 ; 53.6798 ; 54.1816 ; 54.6065 ; 54.9124 ] 
  
Bolt 3 - Shear Force (kips): [0.045991 ; 0.029796 ; 0.063804 ; 0.12079 ; 0.2 ; 0.2876 ; 0.33992 ; 0.34785 ; 0.3574 ; 0.36793 ; 0.38551 ; 0.41032 ; 0.43045 ; 0.4631 ; 0.51994 ; 0.59792 ; 0.67539 ; 0.78126 ; 
0.93076 ; 1.1478 ; 1.318 ; 1.362 ; 1.4016 ; 1.4326 ; 1.4595 ; 1.4755 ; 1.4824 ] 
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Figure B.101 Connection L6_6_0.3125_0.875_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 741.1236 
  
Plastic Stiffness (k/in): 1.4097 
  
Displacement (in): [4.6505e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.048103 ; 0.056446 ; 0.06896 ; 0.087731 ; 0.11589 ; 0.15812 ; 0.22148 ; 0.3165 ; 0.45905 ; 
0.67286 ; 0.92286 ; 1.1729 ; 1.4229 ; 1.6729 ; 1.9229 ; 2.1729 ; 2.4229 ; 2.5 ] 
  
Force (kips): [ -1.1627 ; 0.047267 ; 0.28483 ; 0.61471 ; 1.0824 ; 1.7155 ; 2.5465 ; 3.2676 ; 3.4189 ; 3.5696 ; 3.6928 ; 3.8044 ; 3.9072 ; 4.0464 ; 4.2482 ; 4.5178 ; 4.86 ; 5.2833 ; 5.6719 ; 5.9824 ; 6.2355 ; 6.4435 ; 
6.6197 ; 6.7657 ; 6.888 ; 6.9221 ] 
  
Bolt 1 - Tensile Force (kips): [48.6852 ; 48.6442 ; 48.6373 ; 48.6277 ; 48.6139 ; 48.595 ; 48.5698 ; 48.5491 ; 48.5455 ; 48.5428 ; 48.5419 ; 48.543 ; 48.5468 ; 48.5537 ; 48.5645 ; 48.5819 ; 48.6093 ; 48.6524 ; 
48.7053 ; 48.7601 ; 48.816 ; 48.8726 ; 48.9292 ; 48.9865 ; 49.0443 ; 49.0623 ] 
  
Bolt 1 - Shear Force (kips): [0.086749 ; 0.06006 ; 0.063641 ; 0.071852 ; 0.087991 ; 0.1149 ; 0.15528 ; 0.19191 ; 0.19944 ; 0.20648 ; 0.21263 ; 0.21869 ; 0.22472 ; 0.23031 ; 0.23435 ; 0.23902 ; 0.25008 ; 
0.26924 ; 0.29004 ; 0.30707 ; 0.32119 ; 0.33335 ; 0.34475 ; 0.35348 ; 0.35971 ; 0.36133 ] 
  
Bolt 2 - Tensile Force (kips): [48.6985 ; 48.6282 ; 48.6091 ; 48.5823 ; 48.5459 ; 48.4982 ; 48.4382 ; 48.3931 ; 48.3829 ; 48.3713 ; 48.3619 ; 48.3543 ; 48.3462 ; 48.3278 ; 48.2903 ; 48.2227 ; 48.1174 ; 47.8743 ; 
47.6167 ; 47.4284 ; 47.2654 ; 47.1395 ; 47.0397 ; 46.9663 ; 46.9309 ; 46.9223 ] 
  
Bolt 2 - Shear Force (kips): [0.090331 ; 0.077409 ; 0.096501 ; 0.12646 ; 0.17227 ; 0.23778 ; 0.32742 ; 0.4106 ; 0.42907 ; 0.44819 ; 0.46277 ; 0.47485 ; 0.48476 ; 0.50303 ; 0.53372 ; 0.5726 ; 0.61078 ; 0.61101 ; 
0.57809 ; 0.54371 ; 0.50944 ; 0.47587 ; 0.44949 ; 0.4324 ; 0.41727 ; 0.41259 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9671 ; 49.9348 ; 49.8887 ; 49.8171 ; 49.7035 ; 49.4791 ; 49.1273 ; 49.0023 ; 48.8366 ; 48.634 ; 48.3934 ; 48.0875 ; 47.6808 ; 47.196 ; 46.6125 ; 46.0731 ; 45.6794 ; 
45.6208 ; 45.6876 ; 45.8518 ; 46.0243 ; 46.1941 ; 46.3534 ; 46.49 ; 46.5264 ] 
  
Bolt 3 - Shear Force (kips): [0.044296 ; 0.030292 ; 0.02785 ; 0.037158 ; 0.062303 ; 0.10039 ; 0.14547 ; 0.16909 ; 0.1673 ; 0.1601 ; 0.13997 ; 0.1083 ; 0.072593 ; 0.063169 ; 0.077741 ; 0.094392 ; 0.10045 ; 
0.12346 ; 0.19377 ; 0.27412 ; 0.356 ; 0.42368 ; 0.48158 ; 0.53043 ; 0.57244 ; 0.58358 ] 
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Figure B.102 Connection L6_6_0.3125_0.875_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 990.0808 
  
Plastic Stiffness (k/in): 0.5662 
  
Displacement (in): [7.0614e-036 ; 0.0011719 ; 0.0023437 ; 0.0041016 ; 0.0067383 ; 0.010693 ; 0.016626 ; 0.025525 ; 0.038873 ; 0.058896 ; 0.066404 ; 0.077667 ; 0.094561 ; 0.1199 ; 0.15791 ; 0.21493 ; 
0.30046 ; 0.42875 ; 0.62118 ; 0.90983 ; 1.3428 ; 1.9428 ; 2.5428 ; 3.1428 ; 3.7428 ; 4.3428 ; 4.9428 ; 5.5428 ; 6 ] 
  
Force (kips): [ -1.1495 ; -0.039275 ; 0.010731 ; 0.085008 ; 0.19101 ; 0.34503 ; 0.56964 ; 0.88766 ; 1.3342 ; 1.8432 ; 1.9604 ; 2.0814 ; 2.1841 ; 2.2549 ; 2.3144 ; 2.3822 ; 2.4765 ; 2.6131 ; 2.8012 ; 3.0296 ; 
3.3091 ; 3.6038 ; 3.8222 ; 3.9921 ; 4.1238 ; 4.225 ; 4.3009 ; 4.3582 ; 4.393 ] 
  
Bolt 1 - Tensile Force (kips): [48.6856 ; 48.647 ; 48.6457 ; 48.6437 ; 48.6407 ; 48.6364 ; 48.6301 ; 48.6211 ; 48.6081 ; 48.5934 ; 48.5902 ; 48.5873 ; 48.5855 ; 48.5855 ; 48.5866 ; 48.5892 ; 48.5945 ; 48.6035 ; 
48.6185 ; 48.6433 ; 48.6832 ; 48.7393 ; 48.7968 ; 48.8553 ; 48.9143 ; 48.9732 ; 49.0315 ; 49.0897 ; 49.1338 ] 
  
Bolt 1 - Shear Force (kips): [0.086815 ; 0.059229 ; 0.059784 ; 0.060778 ; 0.062562 ; 0.06582 ; 0.071774 ; 0.082134 ; 0.099569 ; 0.12278 ; 0.12862 ; 0.13477 ; 0.1404 ; 0.14495 ; 0.15005 ; 0.15644 ; 0.16372 ; 
0.17244 ; 0.1808 ; 0.18328 ; 0.17978 ; 0.18357 ; 0.18943 ; 0.19359 ; 0.19815 ; 0.20367 ; 0.2101 ; 0.21643 ; 0.22173 ] 
  
Bolt 2 - Tensile Force (kips): [48.7004 ; 48.6383 ; 48.6336 ; 48.6264 ; 48.6161 ; 48.601 ; 48.5795 ; 48.551 ; 48.5129 ; 48.4748 ; 48.4677 ; 48.461 ; 48.4575 ; 48.4568 ; 48.4574 ; 48.4581 ; 48.4576 ; 48.4505 ; 
48.4219 ; 48.3717 ; 48.3258 ; 48.2198 ; 48.1163 ; 48.0421 ; 47.9819 ; 47.9389 ; 47.9149 ; 47.9005 ; 47.8907 ] 
  
Bolt 2 - Shear Force (kips): [0.090498 ; 0.0709 ; 0.075157 ; 0.081746 ; 0.09178 ; 0.1072 ; 0.13093 ; 0.16616 ; 0.21753 ; 0.27778 ; 0.29192 ; 0.3068 ; 0.31859 ; 0.32499 ; 0.32828 ; 0.33285 ; 0.34325 ; 0.36353 ; 
0.3996 ; 0.44404 ; 0.48528 ; 0.50745 ; 0.49899 ; 0.48379 ; 0.46527 ; 0.44431 ; 0.42439 ; 0.404 ; 0.38836 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9877 ; 49.9775 ; 49.9622 ; 49.9401 ; 49.9072 ; 49.8567 ; 49.7773 ; 49.6279 ; 49.3468 ; 49.2396 ; 49.0958 ; 48.9218 ; 48.7249 ; 48.4983 ; 48.2244 ; 47.8219 ; 47.2894 ; 
46.628 ; 45.9204 ; 45.3286 ; 44.9844 ; 44.9041 ; 44.8735 ; 44.8793 ; 44.9166 ; 44.9661 ; 45.0138 ; 45.0687 ] 
  
Bolt 3 - Shear Force (kips): [0.045382 ; 0.037031 ; 0.034811 ; 0.032451 ; 0.031278 ; 0.034358 ; 0.046241 ; 0.068833 ; 0.10014 ; 0.12131 ; 0.11959 ; 0.11211 ; 0.094754 ; 0.069193 ; 0.053377 ; 0.088072 ; 
0.15043 ; 0.22304 ; 0.28191 ; 0.29107 ; 0.25395 ; 0.20825 ; 0.18446 ; 0.19725 ; 0.22278 ; 0.24887 ; 0.26756 ; 0.28169 ; 0.2908 ] 
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Figure B.103 Connection L6_6_0.3125_0.875_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4018e+003 
  
Plastic Stiffness (k/in): 6.9880 
  
Displacement (in): [3.2552e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.7549 ; 2.0049 ; 2.2549 ; 2.5 ] 
  
Force (kips): [-1.08496 ; 0.633706 ; 1.65302 ; 2.94474 ; 4.65369 ; 6.53087 ; 8.02303 ; 8.99984 ; 9.72042 ; 10.4154 ; 11.1291 ; 11.9163 ; 12.8423 ; 13.922 ; 15.1139 ; 15.9874 ; 16.6577 ; 17.1807 ; 17.593 ; 
17.9215 ; 18.189 ; 18.4062 ] 
  
Bolt 1 - Tensile Force (kips): [48.6798 ; 48.6179 ; 48.5809 ; 48.5325 ; 48.4658 ; 48.3895 ; 48.3295 ; 48.2923 ; 48.2648 ; 48.2368 ; 48.209 ; 48.183 ; 48.1551 ; 48.1286 ; 48.116 ; 48.126 ; 48.1513 ; 48.1866 ; 
48.2292 ; 48.2763 ; 48.3271 ; 48.3791 ] 
  
Bolt 1 - Shear Force (kips): [0.089553 ; 0.082994 ; 0.1319 ; 0.20696 ; 0.31445 ; 0.43756 ; 0.53583 ; 0.60073 ; 0.65292 ; 0.71237 ; 0.78095 ; 0.8568 ; 0.94898 ; 1.0597 ; 1.1756 ; 1.2539 ; 1.3086 ; 1.3463 ; 1.3725 
; 1.3913 ; 1.4039 ; 1.4116 ] 
  
Bolt 2 - Tensile Force (kips): [48.6891 ; 48.59 ; 48.5238 ; 48.4385 ; 48.3231 ; 48.1796 ; 48.02 ; 47.8173 ; 47.5492 ; 47.179 ; 46.7061 ; 46.2564 ; 45.7734 ; 45.3612 ; 45.4694 ; 45.95 ; 46.5919 ; 47.3628 ; 48.1349 
; 48.8095 ; 49.4068 ; 49.9374 ] 
  
Bolt 2 - Shear Force (kips): [0.075587 ; 0.10495 ; 0.19857 ; 0.32339 ; 0.49296 ; 0.68695 ; 0.84776 ; 0.9574 ; 1.0354 ; 1.0658 ; 1.0483 ; 1.0302 ; 1.0191 ; 1.0294 ; 1.1483 ; 1.2716 ; 1.3681 ; 1.4528 ; 1.5264 ; 
1.5931 ; 1.6565 ; 1.7196 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.928 ; 49.8631 ; 49.7796 ; 49.6136 ; 49.3974 ; 49.1063 ; 48.7977 ; 48.4246 ; 48.0508 ; 47.841 ; 48.0639 ; 48.9431 ; 50.1774 ; 51.5937 ; 52.9506 ; 54.1841 ; 55.2571 ; 
56.1549 ; 56.8893 ; 57.4923 ; 57.9787 ] 
  
Bolt 3 - Shear Force (kips): [0.051767 ; 0.031531 ; 0.060884 ; 0.11678 ; 0.19643 ; 0.29517 ; 0.38685 ; 0.451 ; 0.5197 ; 0.6082 ; 0.70186 ; 0.80463 ; 0.93858 ; 1.1413 ; 1.4293 ; 1.566 ; 1.6755 ; 1.7832 ; 1.8936 ; 
2.0093 ; 2.121 ; 2.2201 ] 
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Figure B.104 Connection L6_6_0.3125_0.875_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 703.0246 
  
Plastic Stiffness (k/in): 1.9308 
  
Displacement (in): [3.2161e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.51805 ; 0.76805 ; 
1.018 ; 1.268 ; 1.518 ; 1.768 ; 2.0181 ; 2.2681 ; 2.5 ] 
  
Force (kips): [ -1.0726 ; 0.041822 ; 0.30049 ; 0.6623 ; 1.1762 ; 1.87 ; 2.5132 ; 3.061 ; 3.6606 ; 4.2131 ; 4.602 ; 4.8523 ; 5.0738 ; 5.3507 ; 5.696 ; 6.1286 ; 6.6481 ; 7.0629 ; 7.4049 ; 7.6904 ; 7.9318 ; 8.1414 ; 
8.3229 ; 8.468 ] 
  
Bolt 1 - Tensile Force (kips): [48.6802 ; 48.64 ; 48.6315 ; 48.6193 ; 48.6018 ; 48.5777 ; 48.5546 ; 48.5345 ; 48.5128 ; 48.4944 ; 48.4843 ; 48.4825 ; 48.4859 ; 48.4948 ; 48.5111 ; 48.5359 ; 48.5755 ; 48.6204 ; 
48.6683 ; 48.7177 ; 48.7683 ; 48.8196 ; 48.8724 ; 48.9222 ] 
  
Bolt 1 - Shear Force (kips): [0.089565 ; 0.067322 ; 0.072824 ; 0.084707 ; 0.10713 ; 0.14325 ; 0.18016 ; 0.21357 ; 0.25103 ; 0.28479 ; 0.30834 ; 0.32367 ; 0.33751 ; 0.34939 ; 0.36451 ; 0.39242 ; 0.43339 ; 
0.4657 ; 0.49255 ; 0.51647 ; 0.53741 ; 0.55602 ; 0.57088 ; 0.58182 ] 
  
Bolt 2 - Tensile Force (kips): [48.6911 ; 48.631 ; 48.6092 ; 48.5787 ; 48.5365 ; 48.4808 ; 48.4305 ; 48.3885 ; 48.3463 ; 48.2999 ; 48.2567 ; 48.2252 ; 48.1917 ; 48.1238 ; 48.015 ; 47.8396 ; 47.5227 ; 47.3114 ; 
47.1491 ; 47.0206 ; 46.9281 ; 46.8746 ; 46.8537 ; 46.8541 ] 
  
Bolt 2 - Shear Force (kips): [0.075694 ; 0.056538 ; 0.080506 ; 0.11678 ; 0.17053 ; 0.24568 ; 0.31675 ; 0.37871 ; 0.44883 ; 0.51734 ; 0.56648 ; 0.597 ; 0.62494 ; 0.66628 ; 0.7167 ; 0.75338 ; 0.73239 ; 0.69301 ; 
0.65037 ; 0.60857 ; 0.56866 ; 0.54599 ; 0.53025 ; 0.51837 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9662 ; 49.9329 ; 49.8849 ; 49.8105 ; 49.6942 ; 49.5394 ; 49.3506 ; 49.1002 ; 48.7891 ; 48.4225 ; 47.9971 ; 47.4796 ; 46.8555 ; 46.2727 ; 45.9366 ; 45.9093 ; 46.2432 ; 
46.6457 ; 47.0466 ; 47.4336 ; 47.7639 ; 48.0275 ; 48.2234 ] 
  
Bolt 3 - Shear Force (kips): [0.048439 ; 0.033806 ; 0.030913 ; 0.040475 ; 0.067383 ; 0.10866 ; 0.14626 ; 0.17423 ; 0.20266 ; 0.22743 ; 0.23119 ; 0.21234 ; 0.2077 ; 0.2411 ; 0.30686 ; 0.41972 ; 0.58975 ; 
0.71386 ; 0.80936 ; 0.886 ; 0.94182 ; 0.98791 ; 1.0272 ; 1.0609 ] 
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Figure B.105 Connection L6_6_0.3125_0.875_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3572e+003 
  
Plastic Stiffness (k/in): 0.9232 
  
Displacement (in): [5.5008e-036 ; 0.00029297 ; 0.00058594 ; 0.0010254 ; 0.0016846 ; 0.0026733 ; 0.0041565 ; 0.0063812 ; 0.0097183 ; 0.014724 ; 0.022232 ; 0.033495 ; 0.050389 ; 0.07573 ; 0.11374 ; 0.17076 
; 0.25628 ; 0.38458 ; 0.57701 ; 0.86566 ; 1.2986 ; 1.8986 ; 2.4986 ; 3.0986 ; 3.6986 ; 4.2986 ; 4.8986 ; 5.4986 ; 6 ] 
  
Force (kips): [ -1.0675 ; -0.13877 ; -0.083986 ; -0.061962 ; -0.029341 ; 0.019577 ; 0.09193 ; 0.1954 ; 0.34648 ; 0.56797 ; 0.88636 ; 1.3329 ; 1.9291 ; 2.4887 ; 2.8194 ; 2.9826 ; 3.1262 ; 3.3012 ; 3.5363 ; 3.8217 ; 
4.1623 ; 4.5287 ; 4.8056 ; 5.0229 ; 5.1992 ; 5.3403 ; 5.4506 ; 5.5392 ; 5.5982 ] 
  
Bolt 1 - Tensile Force (kips): [48.6805 ; 48.6463 ; 48.6441 ; 48.6434 ; 48.6424 ; 48.6409 ; 48.6386 ; 48.6352 ; 48.6303 ; 48.623 ; 48.6123 ; 48.5968 ; 48.5755 ; 48.5552 ; 48.5445 ; 48.5417 ; 48.5419 ; 48.5466 ; 
48.5554 ; 48.5748 ; 48.6088 ; 48.6565 ; 48.706 ; 48.7582 ; 48.8124 ; 48.867 ; 48.9218 ; 48.9769 ; 49.0231 ] 
  
Bolt 1 - Shear Force (kips): [0.089732 ; 0.064823 ; 0.065509 ; 0.065785 ; 0.066224 ; 0.06697 ; 0.068271 ; 0.070536 ; 0.074587 ; 0.081879 ; 0.094603 ; 0.11568 ; 0.14814 ; 0.18239 ; 0.205 ; 0.21962 ; 0.23458 ; 
0.24903 ; 0.26629 ; 0.2776 ; 0.28503 ; 0.30549 ; 0.32625 ; 0.34124 ; 0.35275 ; 0.36451 ; 0.37706 ; 0.38911 ; 0.39823 ] 
  
Bolt 2 - Tensile Force (kips): [48.6925 ; 48.6478 ; 48.6441 ; 48.6419 ; 48.6386 ; 48.6336 ; 48.6261 ; 48.6152 ; 48.5994 ; 48.5765 ; 48.5452 ; 48.503 ; 48.4495 ; 48.4094 ; 48.3883 ; 48.3778 ; 48.3666 ; 48.3449 ; 
48.2909 ; 48.2017 ; 48.1096 ; 47.9323 ; 47.7821 ; 47.6844 ; 47.612 ; 47.5474 ; 47.5001 ; 47.4681 ; 47.4533 ] 
  
Bolt 2 - Shear Force (kips): [0.076237 ; 0.041335 ; 0.044979 ; 0.047038 ; 0.05016 ; 0.054969 ; 0.062314 ; 0.073268 ; 0.089832 ; 0.11487 ; 0.15195 ; 0.20519 ; 0.27786 ; 0.34764 ; 0.38785 ; 0.40259 ; 0.41741 ; 
0.44549 ; 0.4965 ; 0.55862 ; 0.61054 ; 0.62628 ; 0.60805 ; 0.5849 ; 0.55902 ; 0.52954 ; 0.5014 ; 0.47447 ; 0.45353 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9952 ; 49.9924 ; 49.9883 ; 49.9822 ; 49.973 ; 49.9592 ; 49.9394 ; 49.9099 ; 49.8648 ; 49.792 ; 49.6636 ; 49.4 ; 48.9843 ; 48.5728 ; 48.1709 ; 47.68 ; 47.0848 ; 46.3452 ; 
45.6086 ; 45.0533 ; 44.846 ; 45.0338 ; 45.2552 ; 45.5159 ; 45.7599 ; 45.9793 ; 46.1936 ; 46.3621 ] 
  
Bolt 3 - Shear Force (kips): [0.047368 ; 0.040992 ; 0.039575 ; 0.038287 ; 0.036513 ; 0.034167 ; 0.031581 ; 0.029953 ; 0.032294 ; 0.043462 ; 0.066079 ; 0.099245 ; 0.13676 ; 0.15122 ; 0.13142 ; 0.10418 ; 
0.14336 ; 0.21272 ; 0.2729 ; 0.28976 ; 0.32709 ; 0.41726 ; 0.49462 ; 0.58193 ; 0.66445 ; 0.73113 ; 0.78072 ; 0.81437 ; 0.82878 ] 
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Figure B.106 Connection L6_6_0.3125_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1458 
  
Plastic Stiffness (k/in): 9.4776 
  
Displacement (in): [4.9537e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.22916 ; 0.34179 ; 0.51073 ; 0.76073 ; 
1.0107 ; 1.2607 ; 1.5107 ; 1.7607 ; 2.0107 ; 2.2607 ; 2.5 ] 
  
Force (kips): [-1.20931 ; 0.59316 ; 1.63832 ; 2.9571 ; 4.1476 ; 5.18007 ; 6.36107 ; 7.49723 ; 8.47208 ; 9.22051 ; 9.85114 ; 10.477 ; 11.1735 ; 12.0113 ; 12.9875 ; 14.0765 ; 15.2612 ; 16.1235 ; 16.7822 ; 17.287 ; 
17.6837 ; 17.9957 ; 18.2492 ; 18.4516 ] 
  
Bolt 1 - Tensile Force (kips): [48.7235 ; 48.6543 ; 48.614 ; 48.5616 ; 48.5127 ; 48.4692 ; 48.4191 ; 48.3706 ; 48.3303 ; 48.3016 ; 48.2779 ; 48.2546 ; 48.2283 ; 48.1951 ; 48.1538 ; 48.1138 ; 48.0871 ; 48.0817 ; 
48.091 ; 48.1111 ; 48.1373 ; 48.1663 ; 48.1974 ; 48.2286 ] 
  
Bolt 1 - Shear Force (kips): [0.065141 ; 0.085033 ; 0.14536 ; 0.22828 ; 0.30627 ; 0.37531 ; 0.45421 ; 0.52887 ; 0.58695 ; 0.6262 ; 0.66643 ; 0.71456 ; 0.77604 ; 0.85628 ; 0.95798 ; 1.0697 ; 1.1817 ; 1.2588 ; 
1.3109 ; 1.3465 ; 1.3719 ; 1.3885 ; 1.3994 ; 1.406 ] 
  
Bolt 2 - Tensile Force (kips): [48.7509 ; 48.6386 ; 48.5691 ; 48.4807 ; 48.3986 ; 48.3247 ; 48.2365 ; 48.1193 ; 47.9768 ; 47.8062 ; 47.5381 ; 47.1241 ; 46.6804 ; 46.2017 ; 45.6716 ; 45.2941 ; 45.3524 ; 45.8281 ; 
46.482 ; 47.1808 ; 47.8142 ; 48.3952 ; 48.9353 ; 49.4031 ] 
  
Bolt 2 - Shear Force (kips): [0.10699 ; 0.10648 ; 0.19384 ; 0.31723 ; 0.43298 ; 0.53625 ; 0.65935 ; 0.7863 ; 0.9087 ; 1.0111 ; 1.087 ; 1.1216 ; 1.1254 ; 1.1322 ; 1.1412 ; 1.1619 ; 1.2458 ; 1.3234 ; 1.4073 ; 1.4883 
; 1.5628 ; 1.6343 ; 1.7076 ; 1.7814 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9295 ; 49.867 ; 49.7897 ; 49.6917 ; 49.5896 ; 49.4552 ; 49.2582 ; 48.992 ; 48.6786 ; 48.3164 ; 47.9651 ; 47.8377 ; 48.099 ; 48.9748 ; 50.1941 ; 51.6346 ; 53.017 ; 54.2518 ; 
55.298 ; 56.1968 ; 56.9486 ; 57.5705 ; 58.0737 ] 
  
Bolt 3 - Shear Force (kips): [0.060517 ; 0.025923 ; 0.042479 ; 0.092339 ; 0.14229 ; 0.1883 ; 0.24573 ; 0.31063 ; 0.3825 ; 0.44357 ; 0.50668 ; 0.57821 ; 0.66997 ; 0.78743 ; 0.93766 ; 1.159 ; 1.4378 ; 1.5476 ; 
1.6453 ; 1.7399 ; 1.8231 ; 1.9008 ; 1.9825 ; 2.05 ] 
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Figure B.107 Connection L6_6_0.3125_0.875_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 747.0582 
  
Plastic Stiffness (k/in): 1.9428 
  
Displacement (in): [4.8055e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.026367 ; 0.032959 ; 0.042847 ; 0.057678 ; 0.079925 ; 0.1133 ; 0.16335 ; 0.23844 ; 0.35107 ; 0.52001 
; 0.77001 ; 1.02 ; 1.27 ; 1.52 ; 1.77 ; 2.02 ; 2.27 ; 2.5 ] 
  
Force (kips): [ -1.1781 ; 0.021221 ; 0.28099 ; 0.52417 ; 0.87624 ; 1.3666 ; 2.0469 ; 2.6655 ; 3.1673 ; 3.7074 ; 4.218 ; 4.6031 ; 4.8593 ; 5.078 ; 5.3477 ; 5.6918 ; 6.1229 ; 6.64 ; 7.0547 ; 7.3981 ; 7.6837 ; 7.9266 ; 
8.1356 ; 8.3163 ; 8.4603 ] 
  
Bolt 1 - Tensile Force (kips): [48.7247 ; 48.6783 ; 48.6688 ; 48.6597 ; 48.6465 ; 48.6279 ; 48.6012 ; 48.5764 ; 48.5559 ; 48.5343 ; 48.5149 ; 48.5036 ; 48.5017 ; 48.5058 ; 48.514 ; 48.5277 ; 48.5515 ; 48.5912 ; 
48.6323 ; 48.6745 ; 48.7173 ; 48.7618 ; 48.8079 ; 48.8558 ; 48.9013 ] 
  
Bolt 1 - Shear Force (kips): [0.064496 ; 0.058947 ; 0.070188 ; 0.082443 ; 0.10201 ; 0.13135 ; 0.17454 ; 0.21571 ; 0.25009 ; 0.28706 ; 0.32066 ; 0.34328 ; 0.35593 ; 0.36561 ; 0.37214 ; 0.37592 ; 0.38966 ; 
0.42408 ; 0.45546 ; 0.48142 ; 0.50451 ; 0.52504 ; 0.54195 ; 0.5548 ; 0.56431 ] 
  
Bolt 2 - Tensile Force (kips): [48.7556 ; 48.6822 ; 48.6605 ; 48.6401 ; 48.6114 ; 48.5729 ; 48.521 ; 48.4753 ; 48.4392 ; 48.4014 ; 48.3518 ; 48.3079 ; 48.2741 ; 48.24 ; 48.1805 ; 48.0759 ; 47.9097 ; 47.642 ; 
47.424 ; 47.255 ; 47.1092 ; 47.012 ; 46.9508 ; 46.9374 ; 46.9452 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10559 ; 0.073842 ; 0.089798 ; 0.10864 ; 0.13953 ; 0.18662 ; 0.25579 ; 0.32112 ; 0.376 ; 0.43807 ; 0.50191 ; 0.55503 ; 0.59391 ; 0.62979 ; 0.68347 ; 0.74987 ; 0.80686 ; 0.8146 ; 
0.79963 ; 0.7831 ; 0.76263 ; 0.7459 ; 0.74219 ; 0.74106 ; 0.73998 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9668 ; 49.9345 ; 49.9036 ; 49.857 ; 49.7887 ; 49.6664 ; 49.511 ; 49.3291 ; 49.1064 ; 48.8193 ; 48.4692 ; 48.0466 ; 47.5306 ; 46.9091 ; 46.3055 ; 45.9287 ; 45.9005 ; 
46.2232 ; 46.6312 ; 47.0321 ; 47.4157 ; 47.7462 ; 48.0084 ; 48.2044 ] 
  
Bolt 3 - Shear Force (kips): [ 0.0585 ; 0.039476 ; 0.031832 ; 0.029311 ; 0.035827 ; 0.056233 ; 0.089429 ; 0.11868 ; 0.13869 ; 0.16066 ; 0.18002 ; 0.189 ; 0.18349 ; 0.18986 ; 0.22898 ; 0.29812 ; 0.41282 ; 0.5734 
; 0.69213 ; 0.78784 ; 0.86605 ; 0.92575 ; 0.97203 ; 1.0132 ; 1.0477 ] 
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Figure B.108 Connection L6_6_0.3125_0.875_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.3125_0.875_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 997.1256 
  
Plastic Stiffness (k/in): 0.9054 
  
Displacement (in): [4.724e-036 ; 0.0011719 ; 0.0023437 ; 0.0041016 ; 0.0067383 ; 0.010693 ; 0.016626 ; 0.025525 ; 0.038873 ; 0.058896 ; 0.066404 ; 0.077667 ; 0.094561 ; 0.1199 ; 0.15791 ; 0.21493 ; 0.30046 
; 0.42875 ; 0.62118 ; 0.90983 ; 1.3428 ; 1.9428 ; 2.5428 ; 3.1428 ; 3.7428 ; 4.3428 ; 4.9428 ; 5.5428 ; 6 ] 
  
Force (kips): [ -1.1722 ; -0.061266 ; -0.0036634 ; 0.081817 ; 0.20361 ; 0.38062 ; 0.63942 ; 1.0055 ; 1.5198 ; 2.1398 ; 2.3067 ; 2.5005 ; 2.6972 ; 2.8495 ; 2.9638 ; 3.0689 ; 3.1948 ; 3.3615 ; 3.5861 ; 3.8604 ; 
4.1925 ; 4.5503 ; 4.8219 ; 5.0351 ; 5.2079 ; 5.3464 ; 5.4548 ; 5.5418 ; 5.5951 ] 
  
Bolt 1 - Tensile Force (kips): [48.7256 ; 48.682 ; 48.68 ; 48.6768 ; 48.6722 ; 48.6656 ; 48.6556 ; 48.6413 ; 48.6206 ; 48.5946 ; 48.5875 ; 48.5794 ; 48.5716 ; 48.5666 ; 48.5646 ; 48.5644 ; 48.5669 ; 48.5727 ; 
48.5834 ; 48.603 ; 48.6346 ; 48.6813 ; 48.7297 ; 48.7795 ; 48.8301 ; 48.8817 ; 48.9334 ; 48.9852 ; 49.0251 ] 
  
Bolt 1 - Shear Force (kips): [0.065008 ; 0.055577 ; 0.057769 ; 0.061312 ; 0.066858 ; 0.07572 ; 0.089956 ; 0.11179 ; 0.14483 ; 0.18803 ; 0.20018 ; 0.21443 ; 0.22899 ; 0.24088 ; 0.2507 ; 0.26122 ; 0.27192 ; 
0.28278 ; 0.29323 ; 0.29242 ; 0.29488 ; 0.30567 ; 0.31971 ; 0.33084 ; 0.34025 ; 0.35031 ; 0.36105 ; 0.3724 ; 0.38106 ] 
  
Bolt 2 - Tensile Force (kips): [48.7592 ; 48.6944 ; 48.6886 ; 48.6798 ; 48.6673 ; 48.6493 ; 48.6238 ; 48.5899 ; 48.5456 ; 48.4963 ; 48.4846 ; 48.4716 ; 48.457 ; 48.444 ; 48.4363 ; 48.4319 ; 48.4221 ; 48.3998 ; 
48.3499 ; 48.2721 ; 48.1556 ; 48.0229 ; 47.9101 ; 47.8224 ; 47.7608 ; 47.7037 ; 47.6573 ; 47.62 ; 47.6021 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10618 ; 0.070369 ; 0.073365 ; 0.078517 ; 0.087181 ; 0.10167 ; 0.12543 ; 0.16236 ; 0.21755 ; 0.28715 ; 0.30636 ; 0.32915 ; 0.3528 ; 0.37009 ; 0.38195 ; 0.39173 ; 0.40962 ; 
0.44276 ; 0.50196 ; 0.56841 ; 0.63032 ; 0.66142 ; 0.66364 ; 0.65762 ; 0.64702 ; 0.6297 ; 0.61045 ; 0.58946 ; 0.57305 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9868 ; 49.9763 ; 49.9606 ; 49.9381 ; 49.9045 ; 49.8525 ; 49.7699 ; 49.6071 ; 49.2913 ; 49.1677 ; 48.9984 ; 48.7956 ; 48.5572 ; 48.2806 ; 47.9314 ; 47.4662 ; 46.9029 ; 
46.1911 ; 45.5231 ; 45.0324 ; 44.8548 ; 45.0354 ; 45.2393 ; 45.4747 ; 45.6942 ; 45.886 ; 46.0809 ; 46.2238 ] 
  
Bolt 3 - Shear Force (kips): [0.057925 ; 0.045027 ; 0.041928 ; 0.037801 ; 0.033126 ; 0.029892 ; 0.034732 ; 0.053304 ; 0.082654 ; 0.10842 ; 0.11176 ; 0.11204 ; 0.1089 ; 0.099268 ; 0.095213 ; 0.12301 ; 0.17728 
; 0.23573 ; 0.28132 ; 0.29411 ; 0.33278 ; 0.41983 ; 0.50047 ; 0.59341 ; 0.68126 ; 0.7557 ; 0.81514 ; 0.85587 ; 0.87391 ] 
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Figure B.109 Connection L6_6_0.375_0.875_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.9915e+003 
  
Plastic Stiffness (k/in): 11.5856 
  
Displacement (in): [5.4685e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.0674 ; 1.1611 ; 
1.1963 ; 1.2095 ; 1.2292 ; 1.2589 ; 1.3034 ; 1.3701 ; 1.3952 ; 1.4327 ; 1.489 ; 1.5735 ; 1.7002 ; 1.8903 ; 2.1403 ; 2.3903 ; 2.5 ] 
  
Force (kips): [-1.29101 ; 1.11951 ; 2.59858 ; 4.44629 ; 6.7424 ; 9.01655 ; 10.4536 ; 11.2343 ; 11.9771 ; 12.7778 ; 13.6534 ; 14.6937 ; 15.9365 ; 17.3094 ; 18.7576 ; 19.7812 ; 19.9944 ; 20.2849 ; 20.3901 ; 
20.4327 ; 20.4927 ; 20.5871 ; 20.7169 ; 20.8944 ; 20.9585 ; 21.0491 ; 21.1732 ; 21.3405 ; 21.56 ; 21.8376 ; 22.1324 ; 22.3597 ; 22.4419 ] 
  
Bolt 1 - Tensile Force (kips): [48.6493 ; 48.5683 ; 48.5179 ; 48.4524 ; 48.3669 ; 48.2807 ; 48.2294 ; 48.2056 ; 48.1833 ; 48.1562 ; 48.1252 ; 48.0885 ; 48.0459 ; 48.0081 ; 47.9909 ; 48.0007 ; 48.0056 ; 48.0146 ; 
48.0181 ; 48.0193 ; 48.0212 ; 48.024 ; 48.0288 ; 48.0373 ; 48.0407 ; 48.0461 ; 48.0549 ; 48.0692 ; 48.0924 ; 48.1306 ; 48.184 ; 48.2393 ; 48.2638 ] 
  
Bolt 1 - Shear Force (kips): [0.086122 ; 0.090367 ; 0.1629 ; 0.26411 ; 0.39714 ; 0.53061 ; 0.60701 ; 0.64555 ; 0.68609 ; 0.74204 ; 0.81298 ; 0.90306 ; 1.0155 ; 1.1364 ; 1.251 ; 1.3249 ; 1.3399 ; 1.3599 ; 1.3672 ; 
1.3702 ; 1.3742 ; 1.3806 ; 1.389 ; 1.3999 ; 1.4037 ; 1.4088 ; 1.4153 ; 1.4232 ; 1.431 ; 1.4357 ; 1.4368 ; 1.4356 ; 1.4352 ] 
  
Bolt 2 - Tensile Force (kips): [48.6598 ; 48.5261 ; 48.4386 ; 48.3287 ; 48.1834 ; 48.0274 ; 47.8628 ; 47.7284 ; 47.5539 ; 47.3919 ; 47.2104 ; 46.9757 ; 46.6976 ; 46.6686 ; 47.2115 ; 48.0398 ; 48.2442 ; 48.538 ; 
48.6417 ; 48.6802 ; 48.7379 ; 48.8282 ; 48.9632 ; 49.1626 ; 49.2359 ; 49.3455 ; 49.5124 ; 49.7636 ; 50.1486 ; 50.745 ; 51.4951 ; 52.2099 ; 52.522 ] 
  
Bolt 2 - Shear Force (kips): [0.090619 ; 0.14665 ; 0.26944 ; 0.43267 ; 0.64457 ; 0.86664 ; 1.031 ; 1.1362 ; 1.2374 ; 1.3071 ; 1.3498 ; 1.3958 ; 1.454 ; 1.5646 ; 1.7715 ; 1.9488 ; 1.9904 ; 2.0516 ; 2.0759 ; 2.0857 ; 
2.1001 ; 2.1225 ; 2.1549 ; 2.2046 ; 2.2236 ; 2.2522 ; 2.2953 ; 2.3602 ; 2.4605 ; 2.6042 ; 2.7568 ; 2.8607 ; 2.8872 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9079 ; 49.8389 ; 49.7555 ; 49.659 ; 49.5351 ; 49.3844 ; 49.1985 ; 48.9935 ; 48.8988 ; 49.0885 ; 49.7955 ; 50.9632 ; 52.7548 ; 54.7062 ; 56.4393 ; 56.8392 ; 57.3872 ; 
57.5779 ; 57.6369 ; 57.7132 ; 57.8226 ; 57.9606 ; 58.1177 ; 58.1728 ; 58.2549 ; 58.3672 ; 58.507 ; 58.7039 ; 58.9112 ; 58.9457 ; 58.8132 ; 58.7528 ] 
  
Bolt 3 - Shear Force (kips): [0.047739 ; 0.036524 ; 0.089872 ; 0.17099 ; 0.28832 ; 0.42401 ; 0.55829 ; 0.65073 ; 0.77134 ; 0.89003 ; 0.99472 ; 1.1638 ; 1.4175 ; 1.5496 ; 2.2151 ; 2.7608 ; 2.8746 ; 3.0344 ; 
3.0969 ; 3.1251 ; 3.1638 ; 3.2401 ; 3.3451 ; 3.506 ; 3.5725 ; 3.6701 ; 3.8033 ; 4.1225 ; 5.3905 ; 6.5761 ; 7.4259 ; 8.1863 ; 8.6742 ] 
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Figure B.110 Connection L6_6_0.375_0.875_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 900.5220 
  
Plastic Stiffness (k/in): 1.9480 
  
Displacement (in): [3.9913e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.66174 ; 0.91174 ; 0.97424 ; 1.068 ; 1.2086 ; 1.4196 ; 1.6696 ; 1.9196 ; 2.1696 ; 2.4196 ; 2.5 ] 
  
Force (kips): [-1.25997 ; 0.112296 ; 0.498862 ; 1.02602 ; 1.74942 ; 2.72904 ; 3.93387 ; 4.25836 ; 4.62427 ; 4.98556 ; 5.281 ; 5.48091 ; 5.6417 ; 5.84697 ; 6.14354 ; 6.54654 ; 7.0679 ; 7.71814 ; 8.30112 ; 8.42487 
; 8.59719 ; 8.83199 ; 9.13177 ; 9.43031 ; 9.67381 ; 9.87522 ; 10.0464 ; 10.0972 ] 
  
Bolt 1 - Tensile Force (kips): [48.6495 ; 48.6031 ; 48.5911 ; 48.5745 ; 48.5512 ; 48.5189 ; 48.4776 ; 48.4665 ; 48.4545 ; 48.4436 ; 48.4363 ; 48.4341 ; 48.4359 ; 48.4404 ; 48.4489 ; 48.4642 ; 48.4877 ; 48.5256 ; 
48.5731 ; 48.5848 ; 48.6029 ; 48.6308 ; 48.674 ; 48.7265 ; 48.7807 ; 48.8363 ; 48.8929 ; 48.9112 ] 
  
Bolt 1 - Shear Force (kips): [0.085131 ; 0.059643 ; 0.068776 ; 0.087955 ; 0.12081 ; 0.17118 ; 0.23847 ; 0.25705 ; 0.27766 ; 0.29747 ; 0.3131 ; 0.32407 ; 0.33284 ; 0.34264 ; 0.35234 ; 0.36019 ; 0.3778 ; 0.40133 
; 0.42701 ; 0.43542 ; 0.44697 ; 0.46296 ; 0.48445 ; 0.50752 ; 0.52639 ; 0.54098 ; 0.55301 ; 0.55645 ] 
  
Bolt 2 - Tensile Force (kips): [48.6605 ; 48.5863 ; 48.5597 ; 48.5234 ; 48.4753 ; 48.4142 ; 48.3437 ; 48.3279 ; 48.311 ; 48.2923 ; 48.2739 ; 48.261 ; 48.2466 ; 48.2304 ; 48.2119 ; 48.2052 ; 48.2052 ; 48.3177 ; 
48.4073 ; 48.4199 ; 48.4431 ; 48.4709 ; 48.5092 ; 48.5581 ; 48.6215 ; 48.6914 ; 48.7688 ; 48.7917 ] 
  
Bolt 2 - Shear Force (kips): [0.088716 ; 0.077822 ; 0.10721 ; 0.15289 ; 0.22021 ; 0.31583 ; 0.43888 ; 0.47389 ; 0.51522 ; 0.55866 ; 0.59641 ; 0.62169 ; 0.64391 ; 0.67542 ; 0.7265 ; 0.79443 ; 0.87408 ; 0.9399 ; 
0.96331 ; 0.96423 ; 0.96263 ; 0.95625 ; 0.94478 ; 0.93063 ; 0.9198 ; 0.92064 ; 0.92278 ; 0.92356 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.953 ; 49.9071 ; 49.8453 ; 49.7587 ; 49.6154 ; 49.3832 ; 49.2879 ; 49.1544 ; 48.9709 ; 48.7336 ; 48.4453 ; 48.1181 ; 47.7729 ; 47.364 ; 47.0057 ; 46.8838 ; 47.2434 ; 
47.8729 ; 48.0211 ; 48.2299 ; 48.5321 ; 48.9413 ; 49.3349 ; 49.6861 ; 50.0729 ; 50.403 ; 50.5353 ] 
  
Bolt 3 - Shear Force (kips): [0.047094 ; 0.027765 ; 0.027931 ; 0.049107 ; 0.089002 ; 0.14674 ; 0.2175 ; 0.23482 ; 0.25273 ; 0.26511 ; 0.26224 ; 0.23447 ; 0.20859 ; 0.19464 ; 0.21088 ; 0.30204 ; 0.45383 ; 
0.66847 ; 0.84696 ; 0.8807 ; 0.92675 ; 0.98797 ; 1.067 ; 1.1444 ; 1.1785 ; 1.1407 ; 1.1074 ; 1.2956 ] 
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Figure B.111 Connection L6_6_0.375_0.875_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 372.0851 
  
Plastic Stiffness (k/in): 0.9565 
  
Displacement (in): [3.8157e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.048706 ; 0.057605 ; 0.070953 ; 0.090976 ; 0.12101 ; 0.16606 ; 0.23364 ; 0.335 ; 0.48705 ; 0.71512 ; 1.0572 ; 1.5704 
; 2.1704 ; 2.7704 ; 3.3704 ; 3.9704 ; 4.5704 ; 5.1704 ; 5.7704 ; 6 ] 
  
Force (kips): [-1.2448 ; 0.19309 ; 0.49937 ; 0.9335 ; 1.5309 ; 2.3264 ; 2.5509 ; 2.8046 ; 3.0415 ; 3.2089 ; 3.3193 ; 3.408 ; 3.5309 ; 3.7115 ; 3.9574 ; 4.263 ; 4.6453 ; 5.0967 ; 5.4802 ; 5.7672 ; 5.9824 ; 6.1436 ; 
6.2632 ; 6.3542 ; 6.42 ; 6.4412 ] 
  
Bolt 1 - Tensile Force (kips): [48.6498 ; 48.6014 ; 48.5921 ; 48.5786 ; 48.5596 ; 48.5332 ; 48.5257 ; 48.5172 ; 48.5096 ; 48.505 ; 48.503 ; 48.5027 ; 48.5039 ; 48.5072 ; 48.5144 ; 48.5321 ; 48.5617 ; 48.6052 ; 
48.6588 ; 48.7148 ; 48.7717 ; 48.8291 ; 48.8865 ; 48.9438 ; 49.0008 ; 49.0225 ] 
  
Bolt 1 - Shear Force (kips): [ 0.08492 ; 0.061589 ; 0.069903 ; 0.085815 ; 0.11249 ; 0.15373 ; 0.16638 ; 0.18108 ; 0.19527 ; 0.20666 ; 0.21571 ; 0.22542 ; 0.23679 ; 0.2503 ; 0.26589 ; 0.27265 ; 0.27507 ; 0.29259 
; 0.3112 ; 0.32338 ; 0.33591 ; 0.34959 ; 0.36343 ; 0.37718 ; 0.39158 ; 0.39728 ] 
  
Bolt 2 - Tensile Force (kips): [48.6618 ; 48.5825 ; 48.5577 ; 48.5236 ; 48.4815 ; 48.4311 ; 48.4191 ; 48.4077 ; 48.4001 ; 48.3972 ; 48.3964 ; 48.3975 ; 48.3978 ; 48.3899 ; 48.3706 ; 48.3737 ; 48.4209 ; 48.5409 ; 
48.7214 ; 48.8396 ; 48.9294 ; 49.0016 ; 49.0642 ; 49.1214 ; 49.1712 ; 49.1897 ] 
  
Bolt 2 - Shear Force (kips): [0.088373 ; 0.086074 ; 0.11354 ; 0.15596 ; 0.21811 ; 0.30422 ; 0.3291 ; 0.35819 ; 0.38649 ; 0.40538 ; 0.41626 ; 0.42454 ; 0.44149 ; 0.47314 ; 0.52571 ; 0.59038 ; 0.6615 ; 0.73621 ; 
0.76316 ; 0.76127 ; 0.75249 ; 0.74001 ; 0.72627 ; 0.71248 ; 0.70159 ; 0.69758 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9385 ; 49.8823 ; 49.7998 ; 49.6723 ; 49.4226 ; 49.3237 ; 49.1715 ; 48.9648 ; 48.7161 ; 48.4408 ; 48.1381 ; 47.7739 ; 47.3588 ; 46.8825 ; 46.4756 ; 46.3178 ; 46.5258 ; 
47.0597 ; 47.564 ; 47.9371 ; 48.2078 ; 48.4071 ; 48.5239 ; 48.6182 ; 48.6481 ] 
  
Bolt 3 - Shear Force (kips): [0.047387 ; 0.029473 ; 0.035894 ; 0.061602 ; 0.10345 ; 0.15507 ; 0.1659 ; 0.17232 ; 0.16601 ; 0.1359 ; 0.09023 ; 0.052204 ; 0.089114 ; 0.1352 ; 0.1475 ; 0.11175 ; 0.17232 ; 0.35072 
; 0.50512 ; 0.61211 ; 0.6758 ; 0.71647 ; 0.88232 ; 1.6675 ; 1.9194 ; 1.9664 ] 
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Figure B.112 Connection L6_6_0.375_0.875_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.9155e+003 
  
Plastic Stiffness (k/in): 9.5024 
  
Displacement (in): [3.5174e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.22916 ; 0.30424 ; 0.37933 ; 0.49196 ; 
0.6609 ; 0.7234 ; 0.74684 ; 0.78199 ; 0.83473 ; 0.8545 ; 0.88416 ; 0.92866 ; 0.9954 ; 1.0955 ; 1.2457 ; 1.2832 ; 1.3208 ; 1.3771 ; 1.4615 ; 1.5883 ; 1.6358 ; 1.707 ; 1.814 ; 1.854 ; 1.9142 ; 2.0044 ; 2.1397 ; 2.3426 
; 2.382 ; 2.441 ; 2.5 ] 
  
Force (kips): [-1.17114 ; 1.07889 ; 2.5701 ; 4.43367 ; 6.08719 ; 7.49983 ; 9.18468 ; 10.777 ; 12.074 ; 13.012 ; 13.8655 ; 14.7937 ; 15.7718 ; 16.818 ; 17.648 ; 18.3603 ; 19.2698 ; 20.3929 ; 20.7625 ; 20.9176 ; 
21.1445 ; 21.4679 ; 21.5858 ; 21.7485 ; 21.9768 ; 22.2939 ; 22.722 ; 23.2836 ; 23.4125 ; 23.536 ; 23.7111 ; 23.9637 ; 24.3011 ; 24.427 ; 24.6058 ; 24.8321 ; 24.9116 ; 25.0287 ; 25.186 ; 25.3987 ; 25.6729 ; 
25.7227 ; 25.7973 ; 25.8682 ] 
  
Bolt 1 - Tensile Force (kips): [48.6446 ; 48.5623 ; 48.5053 ; 48.4304 ; 48.361 ; 48.2998 ; 48.2245 ; 48.1531 ; 48.0965 ; 48.0576 ; 48.0198 ; 47.9727 ; 47.9191 ; 47.8632 ; 47.8202 ; 47.7854 ; 47.7435 ; 47.6987 ; 
47.6847 ; 47.6785 ; 47.6695 ; 47.657 ; 47.6526 ; 47.6468 ; 47.6393 ; 47.6298 ; 47.6184 ; 47.6079 ; 47.6056 ; 47.6038 ; 47.6017 ; 47.5998 ; 47.6001 ; 47.6005 ; 47.6015 ; 47.6069 ; 47.6094 ; 47.6135 ; 47.6215 ; 
47.6361 ; 47.6609 ; 47.6657 ; 47.6732 ; 47.6808 ] 
  
Bolt 1 - Shear Force (kips): [0.088142 ; 0.10273 ; 0.18563 ; 0.30117 ; 0.40859 ; 0.50312 ; 0.61844 ; 0.72693 ; 0.8113 ; 0.86972 ; 0.93082 ; 1.0099 ; 1.1052 ; 1.2109 ; 1.2975 ; 1.3729 ; 1.4696 ; 1.5866 ; 1.6249 ; 
1.6406 ; 1.6637 ; 1.6963 ; 1.7083 ; 1.7248 ; 1.7479 ; 1.7797 ; 1.8223 ; 1.8773 ; 1.8902 ; 1.9025 ; 1.9198 ; 1.9441 ; 1.9768 ; 1.9888 ; 2.0058 ; 2.0264 ; 2.0336 ; 2.044 ; 2.057 ; 2.0732 ; 2.0945 ; 2.0986 ; 2.1049 ; 
2.1109 ] 
  
Bolt 2 - Tensile Force (kips): [48.6531 ; 48.5327 ; 48.4449 ; 48.3326 ; 48.2322 ; 48.143 ; 48.028 ; 47.8998 ; 47.7574 ; 47.5985 ; 47.4681 ; 47.368 ; 47.3273 ; 47.2712 ; 47.217 ; 47.1736 ; 47.1526 ; 47.347 ; 
47.4468 ; 47.4911 ; 47.5719 ; 47.7144 ; 47.7715 ; 47.8605 ; 48.0064 ; 48.2367 ; 48.586 ; 49.1501 ; 49.2855 ; 49.4213 ; 49.624 ; 49.9288 ; 50.3856 ; 50.5503 ; 50.7916 ; 51.1562 ; 51.2903 ; 51.4916 ; 51.7947 ; 
52.2517 ; 52.9583 ; 53.0986 ; 53.3311 ; 53.5633 ] 
  
Bolt 2 - Shear Force (kips): [0.075683 ; 0.13471 ; 0.26249 ; 0.42948 ; 0.58198 ; 0.71531 ; 0.87887 ; 1.0461 ; 1.1995 ; 1.3263 ; 1.4522 ; 1.5732 ; 1.6595 ; 1.7367 ; 1.7951 ; 1.8434 ; 1.9136 ; 2.0166 ; 2.0521 ; 
2.0674 ; 2.0913 ; 2.1292 ; 2.1433 ; 2.1628 ; 2.1905 ; 2.2342 ; 2.2991 ; 2.3973 ; 2.4215 ; 2.4459 ; 2.4834 ; 2.5424 ; 2.6323 ; 2.6669 ; 2.7179 ; 2.7936 ; 2.8217 ; 2.863 ; 2.9227 ; 3.0055 ; 3.0929 ; 3.1056 ; 3.1216 ; 
3.1355 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9076 ; 49.8363 ; 49.7581 ; 49.6906 ; 49.6367 ; 49.5518 ; 49.5188 ; 49.407 ; 49.288 ; 49.255 ; 49.3081 ; 49.5706 ; 49.5312 ; 50.0218 ; 50.6856 ; 51.898 ; 53.6981 ; 54.2853 ; 
54.4297 ; 54.6191 ; 54.8337 ; 54.9088 ; 55.0332 ; 55.2308 ; 55.5493 ; 56.0559 ; 56.8065 ; 57.0021 ; 57.1824 ; 57.4393 ; 57.8311 ; 58.282 ; 58.435 ; 58.6244 ; 58.7587 ; 58.8005 ; 58.8379 ; 58.8476 ; 58.8208 ; 
58.7261 ; 58.7352 ; 58.9511 ; 59.1557 ] 
  
Bolt 3 - Shear Force (kips): [0.0537635 ; 0.0350662 ; 0.082463 ; 0.158351 ; 0.234996 ; 0.306634 ; 0.399961 ; 0.515737 ; 0.660332 ; 0.813247 ; 0.966378 ; 1.14734 ; 1.39651 ; 2.28942 ; 2.88081 ; 3.33219 ; 
3.81693 ; 4.34592 ; 4.52914 ; 4.63029 ; 4.794 ; 5.05416 ; 5.16512 ; 5.31484 ; 5.55243 ; 5.96665 ; 7.09112 ; 8.68853 ; 9.08397 ; 9.51654 ; 10.0491 ; 10.37 ; 10.9167 ; 11.0858 ; 11.0169 ; 11.3172 ; 11.4546 ; 
11.6468 ; 11.9676 ; 12.5364 ; 13.3709 ; 13.4952 ; 13.5885 ; 13.6726 ] 
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Figure B.113 Connection L6_6_0.375_0.875_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 864.1203 
  
Plastic Stiffness (k/in): 2.3216 
  
Displacement (in): [3.6166e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.51805 ; 0.76805 ; 
1.018 ; 1.268 ; 1.518 ; 1.768 ; 2.0181 ; 2.2681 ; 2.5 ] 
  
Force (kips): [-1.15296 ; 0.114579 ; 0.534775 ; 1.1108 ; 1.9036 ; 2.97896 ; 3.9459 ; 4.72325 ; 5.5477 ; 6.2704 ; 6.75759 ; 7.0775 ; 7.3873 ; 7.78071 ; 8.29733 ; 8.9527 ; 9.73404 ; 10.3428 ; 10.8269 ; 11.2257 ; 
11.5639 ; 11.8541 ; 12.1054 ; 12.3086 ] 
  
Bolt 1 - Tensile Force (kips): [48.6445 ; 48.5988 ; 48.5839 ; 48.563 ; 48.5334 ; 48.4916 ; 48.4521 ; 48.4194 ; 48.3847 ; 48.3557 ; 48.3397 ; 48.3329 ; 48.3303 ; 48.3329 ; 48.3422 ; 48.357 ; 48.3814 ; 48.4095 ; 
48.4431 ; 48.4804 ; 48.5206 ; 48.5645 ; 48.6106 ; 48.6549 ] 
  
Bolt 1 - Shear Force (kips): [0.087242 ; 0.067595 ; 0.080147 ; 0.10571 ; 0.14847 ; 0.21306 ; 0.27526 ; 0.32741 ; 0.38357 ; 0.43209 ; 0.46267 ; 0.4836 ; 0.50492 ; 0.52497 ; 0.54544 ; 0.57997 ; 0.63177 ; 0.68324 
; 0.72731 ; 0.76767 ; 0.80528 ; 0.83753 ; 0.86537 ; 0.88804 ] 
  
Bolt 2 - Tensile Force (kips): [48.6527 ; 48.5891 ; 48.5588 ; 48.5169 ; 48.4609 ; 48.3892 ; 48.3271 ; 48.2803 ; 48.2366 ; 48.1845 ; 48.1432 ; 48.109 ; 48.0875 ; 48.0606 ; 48.05 ; 48.1069 ; 48.3211 ; 48.5339 ; 
48.6901 ; 48.8152 ; 48.9353 ; 49.0585 ; 49.1867 ; 49.3094 ] 
  
Bolt 2 - Shear Force (kips): [0.074445 ; 0.060181 ; 0.096103 ; 0.1493 ; 0.22593 ; 0.33341 ; 0.43282 ; 0.51548 ; 0.6082 ; 0.69779 ; 0.76565 ; 0.81281 ; 0.86202 ; 0.93649 ; 1.0271 ; 1.1255 ; 1.1933 ; 1.2115 ; 
1.2143 ; 1.2124 ; 1.2083 ; 1.208 ; 1.2162 ; 1.2298 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9514 ; 49.9046 ; 49.8413 ; 49.7537 ; 49.6085 ; 49.444 ; 49.3012 ; 49.0932 ; 48.8204 ; 48.5112 ; 48.1989 ; 47.8906 ; 47.605 ; 47.5228 ; 47.806 ; 48.6387 ; 49.3009 ; 49.6948 
; 50.2104 ; 50.7941 ; 51.3589 ; 51.932 ; 52.4648 ] 
  
Bolt 3 - Shear Force (kips): [0.051688 ; 0.031563 ; 0.030954 ; 0.051941 ; 0.093045 ; 0.15374 ; 0.21004 ; 0.25751 ; 0.30757 ; 0.35596 ; 0.39049 ; 0.41304 ; 0.44091 ; 0.54377 ; 0.73835 ; 0.97677 ; 1.2281 ; 
1.4892 ; 1.8863 ; 2.1592 ; 2.3331 ; 2.4784 ; 2.5828 ; 2.7146 ] 
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Figure B.114 Connection L6_6_0.375_0.875_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 365.9580 
  
Plastic Stiffness (k/in): 0.9919 
  
Displacement (in): [3.5397e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.6035 ; 0.70486 ; 0.85691 ; 1.085 ; 1.4271 ; 1.9402 ; 
2.0902 ; 2.3152 ; 2.6527 ; 3.159 ; 3.759 ; 4.359 ; 4.959 ; 5.559 ; 6 ] 
  
Force (kips): [-1.1476 ; 0.21554 ; 0.56781 ; 1.0695 ; 1.7596 ; 2.6907 ; 3.5824 ; 4.1007 ; 4.3417 ; 4.5471 ; 4.8083 ; 5.145 ; 5.2569 ; 5.414 ; 5.6267 ; 5.915 ; 6.2867 ; 6.7254 ; 6.8332 ; 6.983 ; 7.1797 ; 7.4308 ; 
7.6696 ; 7.8583 ; 8.0079 ; 8.1254 ; 8.1979 ] 
  
Bolt 1 - Tensile Force (kips): [48.6447 ; 48.5955 ; 48.583 ; 48.5646 ; 48.5382 ; 48.5005 ; 48.4619 ; 48.4393 ; 48.4302 ; 48.4245 ; 48.4205 ; 48.418 ; 48.4203 ; 48.4259 ; 48.4341 ; 48.4454 ; 48.4628 ; 48.4904 ; 
48.499 ; 48.5126 ; 48.5345 ; 48.5705 ; 48.617 ; 48.6652 ; 48.7137 ; 48.7638 ; 48.8012 ] 
  
Bolt 1 - Shear Force (kips): [0.087194 ; 0.070251 ; 0.082289 ; 0.10512 ; 0.1426 ; 0.20026 ; 0.26158 ; 0.30123 ; 0.32434 ; 0.34663 ; 0.37237 ; 0.40471 ; 0.41067 ; 0.41446 ; 0.42393 ; 0.44153 ; 0.46752 ; 0.50626 
; 0.51701 ; 0.53136 ; 0.55111 ; 0.5759 ; 0.60199 ; 0.62775 ; 0.6538 ; 0.67699 ; 0.69296 ] 
  
Bolt 2 - Tensile Force (kips): [48.6534 ; 48.5817 ; 48.5506 ; 48.5076 ; 48.4541 ; 48.3889 ; 48.3426 ; 48.3174 ; 48.3079 ; 48.2993 ; 48.2734 ; 48.2493 ; 48.2462 ; 48.2576 ; 48.2723 ; 48.3167 ; 48.4931 ; 48.7299 ; 
48.7894 ; 48.8825 ; 49.0033 ; 49.1583 ; 49.3119 ; 49.438 ; 49.5493 ; 49.6526 ; 49.7231 ] 
  
Bolt 2 - Shear Force (kips): [0.074536 ; 0.070518 ; 0.1049 ; 0.15658 ; 0.23088 ; 0.3341 ; 0.4384 ; 0.50235 ; 0.53032 ; 0.56133 ; 0.61583 ; 0.70816 ; 0.73555 ; 0.76879 ; 0.81446 ; 0.87447 ; 0.93867 ; 0.97735 ; 
0.98158 ; 0.98535 ; 0.98754 ; 0.98262 ; 0.97035 ; 0.95806 ; 0.94847 ; 0.94915 ; 0.95257 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9353 ; 49.8773 ; 49.7895 ; 49.6503 ; 49.3665 ; 48.9892 ; 48.5483 ; 48.1207 ; 47.7098 ; 47.2994 ; 46.9276 ; 46.8206 ; 46.729 ; 46.7068 ; 46.8648 ; 47.4215 ; 48.2426 ; 
48.4228 ; 48.699 ; 49.0653 ; 49.4958 ; 49.9737 ; 50.424 ; 50.8761 ; 51.3375 ; 51.6518 ] 
  
Bolt 3 - Shear Force (kips): [0.050352 ; 0.028731 ; 0.036434 ; 0.066439 ; 0.11457 ; 0.1761 ; 0.22121 ; 0.20198 ; 0.14146 ; 0.12953 ; 0.16507 ; 0.23335 ; 0.27102 ; 0.3397 ; 0.43431 ; 0.5525 ; 0.71705 ; 0.8985 ; 
0.94815 ; 1.0224 ; 1.1312 ; 1.3001 ; 1.4559 ; 1.791 ; 2.5042 ; 3.0016 ; 3.3803 ] 
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Figure B.115 Connection L6_6_0.375_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.9918e+003 
  
Plastic Stiffness (k/in): 9.3405 
  
Displacement (in): [5.4121e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.22916 ; 0.34179 ; 0.45441 ; 0.56704 ; 
0.73598 ; 0.73989 ; 0.74575 ; 0.75454 ; 0.76772 ; 0.7875 ; 0.81716 ; 0.86165 ; 0.87834 ; 0.90337 ; 0.94091 ; 0.99722 ; 1.0817 ; 1.2084 ; 1.3985 ; 1.461 ; 1.5547 ; 1.6953 ; 1.9063 ; 1.9688 ; 1.9922 ; 2.0274 ; 
2.0801 ; 2.1592 ; 2.2778 ; 2.4558 ; 2.5 ] 
  
Force (kips): [-1.33421 ; 1.0325 ; 2.55604 ; 4.45402 ; 6.12318 ; 7.53173 ; 9.1666 ; 10.7092 ; 11.9928 ; 12.9495 ; 13.8276 ; 14.7312 ; 15.7404 ; 16.8965 ; 18.1406 ; 19.1218 ; 19.9461 ; 20.9741 ; 20.9996 ; 21.0346 
; 21.0878 ; 21.1829 ; 21.305 ; 21.4979 ; 21.757 ; 21.8513 ; 21.9876 ; 22.178 ; 22.441 ; 22.8048 ; 23.2846 ; 23.9017 ; 24.0819 ; 24.334 ; 24.6753 ; 25.095 ; 25.2117 ; 25.2527 ; 25.3098 ; 25.3904 ; 25.5048 ; 
25.6626 ; 25.8759 ; 25.9251 ] 
  
Bolt 1 - Tensile Force (kips): [48.6885 ; 48.5965 ; 48.535 ; 48.455 ; 48.3817 ; 48.318 ; 48.2425 ; 48.1699 ; 48.11 ; 48.0702 ; 48.0357 ; 47.995 ; 47.9385 ; 47.8728 ; 47.804 ; 47.7502 ; 47.7055 ; 47.6532 ; 47.652 ; 
47.6501 ; 47.6473 ; 47.642 ; 47.6356 ; 47.625 ; 47.6111 ; 47.6061 ; 47.5993 ; 47.5905 ; 47.5786 ; 47.5612 ; 47.5379 ; 47.5062 ; 47.4967 ; 47.4823 ; 47.4612 ; 47.4347 ; 47.4266 ; 47.4234 ; 47.4189 ; 47.412 ; 
47.4021 ; 47.3881 ; 47.3691 ; 47.3644 ] 
  
Bolt 1 - Shear Force (kips): [0.066554 ; 0.11179 ; 0.2053 ; 0.32865 ; 0.44105 ; 0.53795 ; 0.65123 ; 0.75787 ; 0.84219 ; 0.89431 ; 0.93494 ; 0.99827 ; 1.0913 ; 1.2066 ; 1.3369 ; 1.4424 ; 1.5324 ; 1.6408 ; 1.6434 ; 
1.647 ; 1.6525 ; 1.6622 ; 1.6746 ; 1.6939 ; 1.7194 ; 1.7285 ; 1.7414 ; 1.7589 ; 1.7829 ; 1.8151 ; 1.8563 ; 1.9077 ; 1.9224 ; 1.9422 ; 1.9687 ; 1.9997 ; 2.0085 ; 2.0116 ; 2.0157 ; 2.0214 ; 2.0297 ; 2.0409 ; 2.0581 ; 
2.0622 ] 
  
Bolt 2 - Tensile Force (kips): [48.7143 ; 48.5792 ; 48.4872 ; 48.3726 ; 48.2688 ; 48.177 ; 48.0666 ; 47.9309 ; 47.7848 ; 47.6348 ; 47.4973 ; 47.3574 ; 47.2408 ; 47.2108 ; 47.1237 ; 47.0755 ; 47.0937 ; 47.2612 ; 
47.2664 ; 47.2746 ; 47.2871 ; 47.307 ; 47.3422 ; 47.4038 ; 47.5104 ; 47.5548 ; 47.6281 ; 47.7453 ; 47.9269 ; 48.2201 ; 48.6776 ; 49.318 ; 49.5138 ; 49.8049 ; 50.2222 ; 50.8365 ; 51.0105 ; 51.0765 ; 51.1762 ; 
51.3263 ; 51.5537 ; 51.8939 ; 52.4216 ; 52.5531 ] 
  
Bolt 2 - Shear Force (kips): [ 0.1092 ; 0.12824 ; 0.2516 ; 0.4175 ; 0.56856 ; 0.69981 ; 0.85754 ; 1.0205 ; 1.1771 ; 1.3219 ; 1.4684 ; 1.5957 ; 1.6971 ; 1.7891 ; 1.8897 ; 1.9676 ; 2.0252 ; 2.1084 ; 2.1109 ; 2.1145 ; 
2.1199 ; 2.1296 ; 2.1424 ; 2.165 ; 2.1977 ; 2.2099 ; 2.229 ; 2.2577 ; 2.3003 ; 2.3645 ; 2.4679 ; 2.641 ; 2.7016 ; 2.7942 ; 2.9337 ; 3.139 ; 3.1973 ; 3.2183 ; 3.2489 ; 3.2934 ; 3.3557 ; 3.4423 ; 3.5357 ; 3.5558 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9104 ; 49.8428 ; 49.7715 ; 49.7103 ; 49.6664 ; 49.5944 ; 49.5737 ; 49.4874 ; 49.3712 ; 49.2849 ; 49.3475 ; 49.6698 ; 49.9436 ; 50.6725 ; 51.7633 ; 52.8982 ; 54.5593 ; 
54.5926 ; 54.638 ; 54.7007 ; 54.7693 ; 54.8898 ; 55.033 ; 55.2132 ; 55.2787 ; 55.3878 ; 55.5584 ; 55.8058 ; 56.213 ; 56.8148 ; 57.6526 ; 57.9489 ; 58.3352 ; 58.7782 ; 59.1526 ; 59.2682 ; 59.2933 ; 59.3144 ; 
59.3368 ; 59.3413 ; 59.3399 ; 59.3171 ; 59.3008 ] 
  
Bolt 3 - Shear Force (kips): [0.0630085 ; 0.0237324 ; 0.0623255 ; 0.135276 ; 0.210337 ; 0.280139 ; 0.36958 ; 0.475386 ; 0.599745 ; 0.741866 ; 0.917035 ; 1.08365 ; 1.2842 ; 1.96907 ; 2.89682 ; 3.50093 ; 
3.95388 ; 4.45634 ; 4.47103 ; 4.49011 ; 4.5207 ; 4.58857 ; 4.66397 ; 4.81187 ; 5.01319 ; 5.09976 ; 5.23109 ; 5.42474 ; 5.75918 ; 6.63848 ; 8.09134 ; 9.55783 ; 10.0412 ; 10.5132 ; 10.9294 ; 11.4632 ; 11.3342 ; 
11.3903 ; 11.5107 ; 11.7147 ; 12.1464 ; 12.6317 ; 13.3355 ; 13.4811 ] 
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Figure B.116 Connection L6_6_0.375_0.875_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 906.0301 
  
Plastic Stiffness (k/in): 2.2936 
  
Displacement (in): [5.1572e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.026367 ; 0.032959 ; 0.042847 ; 0.057678 ; 0.079925 ; 0.1133 ; 0.16335 ; 0.23844 ; 0.35107 ; 0.52001 
; 0.77001 ; 1.02 ; 1.27 ; 1.52 ; 1.77 ; 2.02 ; 2.27 ; 2.5 ] 
  
Force (kips): [-1.26206 ; 0.084737 ; 0.50753 ; 0.895462 ; 1.45081 ; 2.20298 ; 3.25211 ; 4.15858 ; 4.86259 ; 5.60614 ; 6.27861 ; 6.75648 ; 7.08521 ; 7.38994 ; 7.77591 ; 8.29041 ; 8.94404 ; 9.72697 ; 10.3385 ; 
10.828 ; 11.2288 ; 11.5655 ; 11.8522 ; 12.1013 ; 12.3034 ] 
  
Bolt 1 - Tensile Force (kips): [48.6894 ; 48.6369 ; 48.6205 ; 48.6051 ; 48.5828 ; 48.5516 ; 48.5064 ; 48.4659 ; 48.4337 ; 48.3996 ; 48.3702 ; 48.3543 ; 48.3487 ; 48.348 ; 48.3517 ; 48.3602 ; 48.3719 ; 48.3919 ; 
48.4154 ; 48.4445 ; 48.477 ; 48.5141 ; 48.5543 ; 48.5959 ; 48.6356 ] 
  
Bolt 1 - Shear Force (kips): [0.063253 ; 0.062809 ; 0.084002 ; 0.10632 ; 0.14062 ; 0.18959 ; 0.2612 ; 0.3256 ; 0.3768 ; 0.43121 ; 0.4784 ; 0.5066 ; 0.52427 ; 0.54167 ; 0.55614 ; 0.57111 ; 0.5962 ; 0.63238 ; 
0.67184 ; 0.71389 ; 0.75128 ; 0.78312 ; 0.8103 ; 0.83537 ; 0.85765 ] 
  
Bolt 2 - Tensile Force (kips): [48.7174 ; 48.6395 ; 48.6094 ; 48.5818 ; 48.5431 ; 48.4937 ; 48.4281 ; 48.3736 ; 48.3355 ; 48.2931 ; 48.2552 ; 48.216 ; 48.181 ; 48.1561 ; 48.1506 ; 48.1682 ; 48.2661 ; 48.4682 ; 
48.6448 ; 48.7974 ; 48.9189 ; 49.0275 ; 49.133 ; 49.2449 ; 49.3543 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10488 ; 0.072033 ; 0.097241 ; 0.12689 ; 0.17377 ; 0.24203 ; 0.3413 ; 0.43055 ; 0.50299 ; 0.58472 ; 0.66797 ; 0.74164 ; 0.79977 ; 0.85657 ; 0.93715 ; 1.0328 ; 1.1289 ; 1.1977 ; 
1.2323 ; 1.2407 ; 1.2461 ; 1.2467 ; 1.2482 ; 1.2546 ; 1.2589 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9532 ; 49.9075 ; 49.8666 ; 49.8055 ; 49.7273 ; 49.5792 ; 49.4344 ; 49.2998 ; 49.1117 ; 48.8624 ; 48.5747 ; 48.2649 ; 47.9521 ; 47.6797 ; 47.616 ; 47.9153 ; 48.7423 ; 
49.454 ; 49.8887 ; 50.3881 ; 50.8617 ; 51.326 ; 51.8377 ; 52.346 ] 
  
Bolt 3 - Shear Force (kips): [0.061881 ; 0.03797 ; 0.02803 ; 0.030045 ; 0.048485 ; 0.08317 ; 0.13639 ; 0.18527 ; 0.22415 ; 0.266 ; 0.30666 ; 0.34497 ; 0.37524 ; 0.40757 ; 0.50262 ; 0.68554 ; 0.91314 ; 1.1756 ; 
1.3803 ; 1.7236 ; 1.9894 ; 2.2336 ; 2.4486 ; 2.5973 ; 2.8498 ] 
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Figure B.117 Connection L6_6_0.375_0.875_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.375_0.875_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 385.9601 
  
Plastic Stiffness (k/in): 1.0161 
  
Displacement (in): [3.7968e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.6035 ; 0.70486 ; 0.85691 ; 1.085 ; 1.4271 ; 1.9402 ; 
2.5402 ; 3.1402 ; 3.7402 ; 4.3402 ; 4.9402 ; 5.5402 ; 6 ] 
  
Force (kips): [-1.2551 ; 0.20362 ; 0.55411 ; 1.052 ; 1.7381 ; 2.6638 ; 3.5556 ; 4.1012 ; 4.3496 ; 4.5515 ; 4.8102 ; 5.145 ; 5.2561 ; 5.4128 ; 5.6247 ; 5.9122 ; 6.2823 ; 6.7201 ; 7.1102 ; 7.415 ; 7.6567 ; 7.8471 ; 
7.9975 ; 8.1159 ; 8.1912 ] 
  
Bolt 1 - Tensile Force (kips): [48.6904 ; 48.6332 ; 48.6191 ; 48.5984 ; 48.5688 ; 48.5266 ; 48.4833 ; 48.4573 ; 48.4481 ; 48.4439 ; 48.4429 ; 48.4453 ; 48.449 ; 48.4548 ; 48.4636 ; 48.4766 ; 48.4957 ; 48.5237 ; 
48.5596 ; 48.5984 ; 48.6401 ; 48.6828 ; 48.7263 ; 48.7718 ; 48.8073 ] 
  
Bolt 1 - Shear Force (kips): [0.063804 ; 0.068512 ; 0.087886 ; 0.11873 ; 0.16478 ; 0.23177 ; 0.30125 ; 0.34584 ; 0.36935 ; 0.39027 ; 0.41163 ; 0.4359 ; 0.43592 ; 0.43669 ; 0.44228 ; 0.4555 ; 0.47628 ; 0.50909 ; 
0.54134 ; 0.5701 ; 0.59614 ; 0.62218 ; 0.64844 ; 0.67262 ; 0.69042 ] 
  
Bolt 2 - Tensile Force (kips): [48.7214 ; 48.6342 ; 48.6045 ; 48.5642 ; 48.515 ; 48.4571 ; 48.4119 ; 48.3929 ; 48.3865 ; 48.379 ; 48.3614 ; 48.3317 ; 48.3329 ; 48.3537 ; 48.3895 ; 48.4461 ; 48.5966 ; 48.8206 ; 
49.0393 ; 49.2096 ; 49.3513 ; 49.4707 ; 49.5767 ; 49.6724 ; 49.745 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10541 ; 0.079981 ; 0.10523 ; 0.14794 ; 0.21296 ; 0.30589 ; 0.4009 ; 0.46404 ; 0.49123 ; 0.51964 ; 0.57627 ; 0.67278 ; 0.69806 ; 0.73321 ; 0.77956 ; 0.83571 ; 0.89042 ; 0.9174 ; 
0.92378 ; 0.92352 ; 0.91684 ; 0.91037 ; 0.90164 ; 0.89932 ; 0.89948 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9378 ; 49.8818 ; 49.7978 ; 49.6661 ; 49.399 ; 49.0412 ; 48.6101 ; 48.1715 ; 47.734 ; 47.3105 ; 46.9288 ; 46.8178 ; 46.7272 ; 46.7045 ; 46.8544 ; 47.3958 ; 48.1713 ; 
48.8767 ; 49.3788 ; 49.8431 ; 50.2739 ; 50.7051 ; 51.1617 ; 51.4872 ] 
  
Bolt 3 - Shear Force (kips): [0.060533 ; 0.033832 ; 0.028606 ; 0.045956 ; 0.085572 ; 0.13886 ; 0.18063 ; 0.17159 ; 0.12663 ; 0.12617 ; 0.16251 ; 0.23149 ; 0.26925 ; 0.33631 ; 0.4301 ; 0.54773 ; 0.71671 ; 
0.91616 ; 1.1278 ; 1.3374 ; 1.4968 ; 1.7336 ; 2.3451 ; 2.9194 ; 3.2813 ] 
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Figure B.118 Connection L6_6_0.5_0.5_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8017e+003 
  
Plastic Stiffness (k/in): 30.8480 
  
Displacement (in): [6.708e-037 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.061287 ; 0.06963 ; 0.072758 ; 0.077451 ; 0.08449 ; 0.08713 
; 0.08812 ; 0.088491 ; 0.089048 ; 0.089883 ; 0.091136 ; 0.093015 ; 0.095834 ; 0.10006 ; 0.10165 ; 0.10224 ; 0.10313 ; 0.10447 ; 0.10648 ; 0.10949 ; 0.114 ; 0.12078 ; 0.13094 ; 0.14618 ; 0.16903 ; 0.17761 ; 
0.19046 ; 0.20975 ; 0.23868 ; 0.28208 ; 0.29835 ; 0.32276 ; 0.35938 ; 0.4143 ; 0.41945 ; 0.4246 ; 0.42974 ; 0.43747 ; 0.44905 ; 0.46643 ; 0.4925 ; 0.5316 ; 0.54626 ; 0.56825 ; 0.60124 ; 0.65073 ; 0.72496 ; 
0.8363 ; 1.0033 ; 1.2533 ; 1.5033 ; 1.7533 ; 2.0033 ; 2.2533 ; 2.5 ] 
  
Force (kips): [-0.223193 ; 1.81628 ; 3.2957 ; 5.07788 ; 7.09939 ; 8.59926 ; 9.72846 ; 10.3337 ; 10.752 ; 11.2878 ; 11.8914 ; 12.0463 ; 12.1922 ; 12.1954 ; 12.1952 ; 12.1951 ; 12.1951 ; 12.1951 ; 12.2017 ; 
12.2223 ; 12.2536 ; 12.297 ; 12.3366 ; 12.4223 ; 12.4267 ; 12.4266 ; 12.4663 ; 12.534 ; 12.6327 ; 12.7615 ; 12.9632 ; 13.23 ; 13.5595 ; 14.0017 ; 14.5168 ; 15.1256 ; 15.3452 ; 15.6745 ; 16.0893 ; 16.6304 ; 
17.379 ; 17.634 ; 18.0105 ; 18.5291 ; 19.1713 ; 19.2277 ; 19.2832 ; 19.3376 ; 19.4174 ; 19.5323 ; 19.6932 ; 19.9119 ; 20.1972 ; 20.2968 ; 20.4477 ; 20.6648 ; 20.9663 ; 21.3702 ; 21.8739 ; 22.4798 ; 23.1923 ; 
23.7871 ; 24.2622 ; 24.6592 ; 24.9817 ; 25.244 ] 
  
Bolt 1 - Tensile Force (kips): [ 15.03 ; 14.9786 ; 14.9344 ; 14.8701 ; 14.7852 ; 14.7115 ; 14.622 ; 14.335 ; 13.5504 ; 12.3152 ; 10.5097 ; 9.87317 ; 9.39699 ; 9.39605 ; 9.39506 ; 9.39419 ; 9.39395 ; 9.3939 ; 
9.38573 ; 9.33527 ; 9.25738 ; 9.15024 ; 9.12046 ; 9.11932 ; 9.11954 ; 9.11973 ; 9.11559 ; 9.11214 ; 9.10851 ; 9.10373 ; 9.08947 ; 9.07915 ; 9.06279 ; 8.99138 ; 8.89495 ; 8.78381 ; 8.73217 ; 8.6533 ; 8.56983 ; 
8.45349 ; 8.07421 ; 7.94269 ; 7.74517 ; 7.47414 ; 7.23222 ; 7.20358 ; 7.17648 ; 7.14461 ; 7.08957 ; 7.01087 ; 6.89271 ; 6.74385 ; 6.58783 ; 6.54255 ; 6.48314 ; 6.39491 ; 6.2582 ; 6.1447 ; 6.09162 ; 5.87594 ; 
5.78007 ; 5.70727 ; 5.60058 ; 5.46079 ; 5.42988 ; 5.42156 ] 
  
Bolt 1 - Shear Force (kips): [0.0157695 ; 0.0685581 ; 0.125728 ; 0.195039 ; 0.275967 ; 0.338255 ; 0.408864 ; 0.607735 ; 1.0758 ; 1.7437 ; 2.62298 ; 2.9008 ; 3.10093 ; 3.10068 ; 3.10037 ; 3.10008 ; 3.1 ; 
3.09999 ; 3.10895 ; 3.14526 ; 3.2011 ; 3.28001 ; 3.30114 ; 3.30073 ; 3.30047 ; 3.30036 ; 3.33828 ; 3.37093 ; 3.40766 ; 3.46308 ; 3.56741 ; 3.67495 ; 3.84099 ; 4.12996 ; 4.48249 ; 4.78733 ; 5.01385 ; 5.34204 ; 
5.62662 ; 6.21338 ; 7.435 ; 7.84758 ; 8.36819 ; 9.17675 ; 10.0251 ; 10.1012 ; 10.1714 ; 10.2519 ; 10.3927 ; 10.5892 ; 10.8881 ; 11.3144 ; 11.7563 ; 11.8891 ; 12.0674 ; 12.3326 ; 12.761 ; 13.2417 ; 13.7732 ; 
14.7214 ; 15.7052 ; 16.4202 ; 17.0428 ; 17.5567 ; 17.9008 ; 18.2229 ] 
  
Bolt 2 - Tensile Force (kips): [15.0404 ; 14.9831 ; 14.9395 ; 14.891 ; 14.8561 ; 14.8563 ; 14.8438 ; 14.6071 ; 13.8724 ; 12.762 ; 11.2292 ; 10.702 ; 9.93372 ; 9.89968 ; 9.89696 ; 9.8969 ; 9.89707 ; 9.89721 ; 
9.89888 ; 9.9036 ; 9.91088 ; 9.9211 ; 9.86033 ; 9.70727 ; 9.69905 ; 9.69905 ; 9.7136 ; 9.73837 ; 9.78005 ; 9.84641 ; 9.95243 ; 10.1097 ; 10.3376 ; 10.6963 ; 11.233 ; 11.9697 ; 12.257 ; 12.7003 ; 13.2631 ; 
14.0446 ; 15.1522 ; 15.5356 ; 16.0945 ; 16.8912 ; 17.8706 ; 17.9499 ; 18.0263 ; 18.1026 ; 18.218 ; 18.3768 ; 18.5912 ; 18.8504 ; 19.1691 ; 19.2844 ; 19.4496 ; 19.6967 ; 20.0678 ; 20.5147 ; 21.0655 ; 21.7394 ; 
22.5015 ; 23.3575 ; 24.109 ; 24.7388 ; 25.2201 ; 25.6325 ] 
  
Bolt 2 - Shear Force (kips): [0.016604 ; 0.075978 ; 0.13824 ; 0.21381 ; 0.30208 ; 0.36881 ; 0.44033 ; 0.63171 ; 1.092 ; 1.7488 ; 2.605 ; 2.8772 ; 3.2488 ; 3.2642 ; 3.2656 ; 3.2659 ; 3.266 ; 3.2661 ; 3.2666 ; 
3.2682 ; 3.2706 ; 3.274 ; 3.3281 ; 3.482 ; 3.4901 ; 3.4901 ; 3.4942 ; 3.5324 ; 3.5984 ; 3.6809 ; 3.7875 ; 3.9685 ; 4.1376 ; 4.2647 ; 4.4719 ; 4.7513 ; 4.7949 ; 5.0225 ; 5.3076 ; 5.5221 ; 5.674 ; 5.7219 ; 6.0549 ; 
6.4202 ; 6.8674 ; 6.8981 ; 6.9289 ; 6.9561 ; 6.9904 ; 7.0565 ; 7.1394 ; 7.2701 ; 7.47 ; 7.5396 ; 7.654 ; 7.8072 ; 7.973 ; 8.195 ; 8.514 ; 8.893 ; 9.2831 ; 9.2761 ; 9.1551 ; 9.0376 ; 8.9669 ; 8.8804 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9952 ; 16.0594 ; 16.2472 ; 16.6372 ; 17.0765 ; 17.4801 ; 17.7431 ; 17.9427 ; 18.2224 ; 18.6117 ; 18.7288 ; 18.8534 ; 18.8564 ; 18.8553 ; 18.8536 ; 18.853 ; 18.8529 ; 
18.8591 ; 18.876 ; 18.902 ; 18.9383 ; 18.9728 ; 19.0501 ; 19.0535 ; 19.053 ; 19.089 ; 19.1516 ; 19.2451 ; 19.3713 ; 19.5792 ; 19.8767 ; 20.2957 ; 20.9371 ; 21.7816 ; 22.8655 ; 23.2431 ; 23.7819 ; 24.4674 ; 
25.2894 ; 26.3344 ; 26.6818 ; 27.174 ; 27.8317 ; 28.6151 ; 28.6745 ; 28.7315 ; 28.7867 ; 28.8672 ; 28.9846 ; 29.1502 ; 29.3688 ; 29.6626 ; 29.7637 ; 29.9238 ; 30.1462 ; 30.4355 ; 30.7993 ; 31.1858 ; 31.56 ; 
31.8588 ; 32.1303 ; 32.3137 ; 32.4497 ; 32.5465 ; 32.6139 ] 
  
Bolt 3 - Shear Force (kips): [0.0082892 ; 0.0089053 ; 0.025164 ; 0.047269 ; 0.072779 ; 0.092176 ; 0.10462 ; 0.11004 ; 0.11413 ; 0.12219 ; 0.13653 ; 0.14128 ; 0.14644 ; 0.14656 ; 0.14664 ; 0.14671 ; 0.14674 ; 
0.14675 ; 0.14687 ; 0.1475 ; 0.14853 ; 0.14999 ; 0.15142 ; 0.15473 ; 0.15493 ; 0.15494 ; 0.15647 ; 0.15921 ; 0.16337 ; 0.16915 ; 0.17931 ; 0.19458 ; 0.21647 ; 0.24617 ; 0.27383 ; 0.29636 ; 0.30139 ; 0.30641 ; 
0.31178 ; 0.31722 ; 0.3148 ; 0.31258 ; 0.30773 ; 0.29777 ; 0.28403 ; 0.2998 ; 0.31973 ; 0.3374 ; 0.35962 ; 0.38499 ; 0.41223 ; 0.44353 ; 0.46841 ; 0.47472 ; 0.53543 ; 0.61015 ; 0.68316 ; 0.73227 ; 0.73655 ; 
0.71759 ; 0.89065 ; 1.5523 ; 1.9828 ; 2.31 ; 2.5383 ; 2.7251 ] 
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Figure B.119 Connection L6_6_0.5_0.5_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 683.9747 
  
Plastic Stiffness (k/in): 6.3329 
  
Displacement (in): [6.3391e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.022247 ; 0.025955 ; 0.031517 ; 0.03986 ; 0.052374 ; 0.071145 ; 0.099302 ; 0.14154 ; 0.20489 ; 
0.29992 ; 0.44246 ; 0.49592 ; 0.51596 ; 0.54603 ; 0.59113 ; 0.65878 ; 0.76026 ; 0.79832 ; 0.8554 ; 0.8768 ; 0.90891 ; 0.92095 ; 0.93901 ; 0.96611 ; 1.0067 ; 1.0677 ; 1.0906 ; 1.1248 ; 1.1763 ; 1.2534 ; 1.2824 ; 
1.3258 ; 1.3908 ; 1.4885 ; 1.6349 ; 1.6899 ; 1.7723 ; 1.8031 ; 1.8495 ; 1.919 ; 2.0233 ; 2.0624 ; 2.121 ; 2.209 ; 2.242 ; 2.2915 ; 2.3657 ; 2.477 ; 2.5 ] 
  
Force (kips): [-0.191938 ; 0.571012 ; 1.14395 ; 1.65974 ; 2.36215 ; 3.3094 ; 4.54039 ; 4.94396 ; 5.48374 ; 6.18377 ; 6.99918 ; 7.81472 ; 8.41832 ; 8.86462 ; 9.27151 ; 9.77787 ; 10.3221 ; 11.0383 ; 11.2813 ; 
11.3692 ; 11.5089 ; 11.7042 ; 11.9672 ; 12.3144 ; 12.4349 ; 12.6057 ; 12.667 ; 12.7557 ; 12.7886 ; 12.8429 ; 12.9195 ; 13.0263 ; 13.1747 ; 13.2342 ; 13.3214 ; 13.4605 ; 13.6484 ; 13.7127 ; 13.8034 ; 13.9375 ; 
14.1219 ; 14.3832 ; 14.4964 ; 14.6552 ; 14.7146 ; 14.8021 ; 14.9172 ; 15.0859 ; 15.147 ; 15.235 ; 15.3608 ; 15.4066 ; 15.4768 ; 15.5743 ; 15.7161 ; 15.7451 ] 
  
Bolt 1 - Tensile Force (kips): [15.0297 ; 15.0124 ; 14.9975 ; 14.9835 ; 14.9631 ; 14.9321 ; 14.8841 ; 14.8666 ; 14.842 ; 14.8078 ; 14.7613 ; 14.7042 ; 14.5395 ; 14.1647 ; 13.624 ; 12.9576 ; 12.3079 ; 11.2662 ; 
10.8809 ; 10.7412 ; 10.5315 ; 10.2326 ; 9.82492 ; 9.4649 ; 9.46945 ; 9.47665 ; 9.47942 ; 9.48351 ; 9.48505 ; 9.48738 ; 9.49089 ; 9.49605 ; 9.50363 ; 9.50616 ; 9.50977 ; 9.51552 ; 9.52418 ; 9.5275 ; 9.49802 ; 
9.41171 ; 9.43107 ; 9.44068 ; 9.40692 ; 9.35487 ; 9.30793 ; 9.22106 ; 9.1306 ; 8.96504 ; 8.91333 ; 8.86837 ; 8.67697 ; 8.60919 ; 8.50029 ; 8.35998 ; 8.12954 ; 8.07879 ] 
  
Bolt 1 - Shear Force (kips): [0.014465 ; 0.023588 ; 0.044832 ; 0.06523 ; 0.093857 ; 0.13357 ; 0.18666 ; 0.20461 ; 0.22937 ; 0.26267 ; 0.30442 ; 0.3532 ; 0.48023 ; 0.72498 ; 1.0449 ; 1.4149 ; 1.7633 ; 2.294 ; 
2.4791 ; 2.5446 ; 2.6416 ; 2.7776 ; 2.9602 ; 3.1224 ; 3.1244 ; 3.1271 ; 3.1281 ; 3.1295 ; 3.13 ; 3.1308 ; 3.1319 ; 3.1337 ; 3.1362 ; 3.137 ; 3.1382 ; 3.1401 ; 3.143 ; 3.1441 ; 3.1714 ; 3.2417 ; 3.2364 ; 3.3524 ; 
3.6685 ; 4.0588 ; 4.2406 ; 4.5382 ; 4.8029 ; 5.4963 ; 5.6901 ; 6.0422 ; 6.7252 ; 6.935 ; 7.2645 ; 7.698 ; 8.3258 ; 8.4523 ] 
  
Bolt 2 - Tensile Force (kips): [15.0397 ; 15.0197 ; 15.0039 ; 14.992 ; 14.9815 ; 14.9756 ; 14.9936 ; 15.0086 ; 15.0332 ; 15.0787 ; 15.1605 ; 15.3067 ; 15.4602 ; 15.5997 ; 15.9004 ; 16.3864 ; 16.9804 ; 18.0657 ; 
18.4544 ; 18.5943 ; 18.8018 ; 19.0991 ; 19.5192 ; 20.0815 ; 20.2687 ; 20.5337 ; 20.6286 ; 20.7661 ; 20.8162 ; 20.8876 ; 20.9915 ; 21.1412 ; 21.3535 ; 21.4307 ; 21.5338 ; 21.6722 ; 21.8562 ; 21.9182 ; 22.0108 ; 
22.135 ; 22.2948 ; 22.5297 ; 22.6381 ; 22.78 ; 22.8312 ; 22.915 ; 23.0293 ; 23.2291 ; 23.2974 ; 23.3946 ; 23.5427 ; 23.588 ; 23.658 ; 23.7574 ; 23.9087 ; 23.9383 ] 
  
Bolt 2 - Shear Force (kips): [0.015275 ; 0.027419 ; 0.050852 ; 0.073433 ; 0.10521 ; 0.14925 ; 0.20795 ; 0.22777 ; 0.25459 ; 0.28963 ; 0.33111 ; 0.37498 ; 0.4824 ; 0.68651 ; 0.93317 ; 1.1914 ; 1.3983 ; 1.6472 ; 
1.7235 ; 1.7499 ; 1.7892 ; 1.8423 ; 1.9107 ; 1.999 ; 2.0308 ; 2.0731 ; 2.0878 ; 2.109 ; 2.1167 ; 2.1284 ; 2.145 ; 2.1684 ; 2.2015 ; 2.3142 ; 2.5347 ; 2.7589 ; 3.058 ; 3.151 ; 3.2574 ; 3.5478 ; 3.8724 ; 4.2086 ; 4.2719 
; 4.426 ; 4.501 ; 4.5844 ; 4.7046 ; 4.7827 ; 4.8208 ; 4.8644 ; 4.9353 ; 4.9995 ; 5.0969 ; 5.2564 ; 5.5257 ; 5.5744 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9814 ; 15.981 ; 15.998 ; 16.0561 ; 16.1892 ; 16.4498 ; 16.574 ; 16.7752 ; 17.0679 ; 17.4709 ; 17.9951 ; 18.582 ; 19.3241 ; 20.2939 ; 21.6236 ; 23.2676 ; 24.9084 ; 25.3879 ; 
25.5592 ; 25.8345 ; 26.2308 ; 26.7447 ; 27.4329 ; 27.6667 ; 27.9938 ; 28.1083 ; 28.2738 ; 28.3344 ; 28.4366 ; 28.5784 ; 28.768 ; 29.0115 ; 29.1004 ; 29.2259 ; 29.5172 ; 29.8707 ; 29.9774 ; 30.1121 ; 30.2872 ; 
30.5614 ; 31.0312 ; 31.3086 ; 31.6847 ; 31.8224 ; 32.0369 ; 32.2675 ; 32.5523 ; 32.6805 ; 32.8319 ; 32.9771 ; 33.0301 ; 33.1533 ; 33.2677 ; 33.4574 ; 33.5109 ] 
  
Bolt 3 - Shear Force (kips): [ 0.010211 ; 0.0020146 ; 0.0083743 ; 0.016431 ; 0.029354 ; 0.046703 ; 0.06825 ; 0.07572 ; 0.085529 ; 0.098444 ; 0.11209 ; 0.12743 ; 0.15777 ; 0.19832 ; 0.24902 ; 0.28249 ; 0.28024 
; 0.27901 ; 0.27909 ; 0.27846 ; 0.28188 ; 0.30886 ; 0.51855 ; 0.65003 ; 0.69759 ; 0.7461 ; 0.76271 ; 0.78815 ; 0.80288 ; 0.88613 ; 0.9763 ; 1.0597 ; 1.1419 ; 1.1928 ; 1.2462 ; 1.4539 ; 1.6786 ; 1.7448 ; 1.8109 ; 
1.8686 ; 1.8833 ; 1.7075 ; 1.7095 ; 1.7477 ; 1.7447 ; 1.7638 ; 1.826 ; 1.7348 ; 1.7231 ; 1.6836 ; 1.6355 ; 1.6389 ; 1.7026 ; 1.7553 ; 1.8897 ; 1.9025 ] 
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Figure B.120 Connection L6_6_0.5_0.5_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 539.6954 
  
Plastic Stiffness (k/in): 2.4782 
  
Displacement (in): [7.3101e-037 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.016197 ; 0.02454 ; 0.037054 ; 0.055825 ; 0.083982 ; 0.12622 ; 0.18957 ; 0.2846 ; 
0.42714 ; 0.64096 ; 0.89096 ; 0.95346 ; 1.0472 ; 1.1878 ; 1.3988 ; 1.6488 ; 1.8988 ; 2.1488 ; 2.2113 ; 2.305 ; 2.3402 ; 2.3929 ; 2.472 ; 2.5 ] 
  
Force (kips): [-0.18261 ; 0.011367 ; 0.08091 ; 0.18086 ; 0.32542 ; 0.53075 ; 0.81778 ; 1.2218 ; 1.7836 ; 2.5578 ; 3.5887 ; 4.6646 ; 5.4922 ; 5.9318 ; 6.1681 ; 6.4262 ; 6.781 ; 7.2674 ; 7.7769 ; 7.8937 ; 8.0672 ; 
8.3004 ; 8.6107 ; 8.9205 ; 9.1869 ; 9.4216 ; 9.4806 ; 9.5636 ; 9.5941 ; 9.643 ; 9.7097 ; 9.7335 ] 
  
Bolt 1 - Tensile Force (kips): [15.0299 ; 15.0258 ; 15.0244 ; 15.0223 ; 15.0191 ; 15.0142 ; 15.007 ; 14.9964 ; 14.981 ; 14.9568 ; 14.9183 ; 14.8683 ; 14.8215 ; 14.7943 ; 14.7817 ; 14.7574 ; 14.4562 ; 13.6435 ; 
12.7812 ; 12.5754 ; 12.2679 ; 11.8233 ; 11.2176 ; 10.6187 ; 10.0857 ; 9.66759 ; 9.62969 ; 9.63896 ; 9.64251 ; 9.64789 ; 9.65604 ; 9.6592 ] 
  
Bolt 1 - Shear Force (kips): [0.014141 ; 0.011164 ; 0.011271 ; 0.012604 ; 0.016207 ; 0.022896 ; 0.033564 ; 0.049759 ; 0.073606 ; 0.10806 ; 0.1567 ; 0.21186 ; 0.26238 ; 0.29426 ; 0.31654 ; 0.35303 ; 0.58719 ; 
1.0907 ; 1.5791 ; 1.6925 ; 1.8598 ; 2.0965 ; 2.4089 ; 2.7037 ; 2.9573 ; 3.1552 ; 3.1763 ; 3.1801 ; 3.1814 ; 3.1834 ; 3.1862 ; 3.1864 ] 
  
Bolt 2 - Tensile Force (kips): [15.0402 ; 15.0357 ; 15.0341 ; 15.0316 ; 15.0276 ; 15.0217 ; 15.0149 ; 15.0079 ; 15.0072 ; 15.0214 ; 15.0785 ; 15.1993 ; 15.3701 ; 15.5105 ; 15.6367 ; 15.8713 ; 16.2222 ; 16.8212 ; 
17.67 ; 17.8844 ; 18.2067 ; 18.6571 ; 19.2751 ; 19.9058 ; 20.4796 ; 20.9923 ; 21.1069 ; 21.2714 ; 21.3317 ; 21.4235 ; 21.5537 ; 21.599 ] 
  
Bolt 2 - Shear Force (kips): [0.014988 ; 0.012938 ; 0.013393 ; 0.015111 ; 0.019403 ; 0.026994 ; 0.038943 ; 0.0571 ; 0.084111 ; 0.12319 ; 0.17709 ; 0.23695 ; 0.28598 ; 0.31346 ; 0.33161 ; 0.35943 ; 0.54376 ; 
0.91336 ; 1.2165 ; 1.278 ; 1.3614 ; 1.4703 ; 1.601 ; 1.7159 ; 1.8108 ; 1.8912 ; 1.9095 ; 1.9362 ; 1.946 ; 1.9611 ; 1.9829 ; 1.9907 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9965 ; 15.9929 ; 15.988 ; 15.9824 ; 15.977 ; 15.9761 ; 15.9907 ; 16.0495 ; 16.1932 ; 16.4885 ; 17.0743 ; 17.7975 ; 18.5303 ; 19.2486 ; 20.0439 ; 21.1857 ; 22.84 ; 24.4748 ; 
24.7915 ; 25.2727 ; 25.9144 ; 26.7765 ; 27.6595 ; 28.3299 ; 28.8401 ; 28.9846 ; 29.1799 ; 29.2629 ; 29.4673 ; 29.7196 ; 29.8183 ] 
  
Bolt 3 - Shear Force (kips): [ 0.010313 ; 0.0081589 ; 0.0064863 ; 0.004416 ; 0.0027631 ; 0.0032332 ; 0.0078953 ; 0.016258 ; 0.029971 ; 0.048454 ; 0.071701 ; 0.095737 ; 0.11139 ; 0.12929 ; 0.14153 ; 0.15512 ; 
0.1771 ; 0.18642 ; 0.19358 ; 0.19854 ; 0.22065 ; 0.40673 ; 0.57387 ; 0.69203 ; 0.79693 ; 0.93757 ; 1.036 ; 1.1605 ; 1.1964 ; 1.1676 ; 1.1198 ; 1.105 ] 
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Figure B.121 Connection L6_6_0.5_0.5_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4116e+003 
  
Plastic Stiffness (k/in): 35.1313 
  
Displacement (in): [6.1931e-037 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.079119 ; 0.081759 ; 0.082749 ; 
0.084234 ; 0.086461 ; 0.089802 ; 0.091054 ; 0.092934 ; 0.093638 ; 0.094695 ; 0.096281 ; 0.098659 ; 0.10223 ; 0.10357 ; 0.10557 ; 0.10858 ; 0.1131 ; 0.11987 ; 0.13003 ; 0.13384 ; 0.13955 ; 0.14813 ; 0.16098 ; 
0.18027 ; 0.2092 ; 0.2526 ; 0.31769 ; 0.3421 ; 0.37871 ; 0.43364 ; 0.51602 ; 0.54691 ; 0.59325 ; 0.66277 ; 0.76703 ; 0.92343 ; 0.98208 ; 1.0701 ; 1.202 ; 1.4 ; 1.4625 ; 1.5562 ; 1.5914 ; 1.6441 ; 1.6639 ; 1.6935 ; 
1.738 ; 1.8048 ; 1.9049 ; 2.0551 ; 2.2052 ; 2.3554 ; 2.5 ] 
  
Force (kips): [-0.205918 ; 5.71986 ; 6.68686 ; 7.51476 ; 8.6093 ; 9.89992 ; 10.6097 ; 11.2248 ; 11.9172 ; 12.0866 ; 12.1986 ; 12.1983 ; 12.1971 ; 12.1955 ; 12.2188 ; 12.2654 ; 12.3368 ; 12.4271 ; 12.4398 ; 
12.4396 ; 12.4393 ; 12.4418 ; 12.5769 ; 12.7624 ; 13.0603 ; 13.4203 ; 13.5576 ; 13.7665 ; 14.0491 ; 14.4667 ; 14.99 ; 15.6015 ; 15.8185 ; 16.1176 ; 16.5038 ; 16.964 ; 17.5517 ; 18.2732 ; 19.1556 ; 20.299 ; 
20.6673 ; 21.1578 ; 21.8057 ; 22.5675 ; 22.8082 ; 23.1365 ; 23.5692 ; 24.1116 ; 24.7394 ; 24.9404 ; 25.2144 ; 25.5825 ; 26.0333 ; 26.1672 ; 26.3342 ; 26.393 ; 26.4678 ; 26.4918 ; 26.5238 ; 26.5684 ; 26.6269 ; 
26.699 ; 26.7863 ; 26.8619 ; 26.9322 ; 26.9935 ] 
  
Bolt 1 - Tensile Force (kips): [15.0254 ; 14.8205 ; 14.7753 ; 14.7328 ; 14.6729 ; 14.5564 ; 13.8592 ; 12.5055 ; 10.465 ; 9.75986 ; 9.39087 ; 9.38976 ; 9.38853 ; 9.38737 ; 9.34341 ; 9.23359 ; 9.11301 ; 9.11234 ; 
9.11241 ; 9.11251 ; 9.11271 ; 9.11254 ; 9.10285 ; 9.09586 ; 9.07641 ; 9.06782 ; 9.0511 ; 9.01482 ; 8.96966 ; 8.90303 ; 8.83708 ; 8.73612 ; 8.69704 ; 8.65388 ; 8.60592 ; 8.56307 ; 8.50343 ; 8.29002 ; 8.03222 ; 
7.67078 ; 7.59732 ; 7.43761 ; 7.18878 ; 7.0908 ; 7.07704 ; 7.09498 ; 7.14461 ; 7.19904 ; 7.04845 ; 7.04301 ; 7.06901 ; 7.00827 ; 6.94548 ; 6.88817 ; 6.82836 ; 6.81088 ; 6.76998 ; 6.75662 ; 6.73949 ; 6.71951 ; 
6.69946 ; 6.67621 ; 6.65361 ; 6.65106 ; 6.66077 ; 6.67718 ] 
  
Bolt 1 - Shear Force (kips): [0.015207 ; 0.235456 ; 0.276548 ; 0.312248 ; 0.360389 ; 0.448023 ; 0.889935 ; 1.63683 ; 2.63748 ; 2.94394 ; 3.09892 ; 3.0986 ; 3.09821 ; 3.09783 ; 3.13243 ; 3.20965 ; 3.29589 ; 
3.29601 ; 3.29596 ; 3.2959 ; 3.29578 ; 3.29795 ; 3.38455 ; 3.45816 ; 3.60243 ; 3.73657 ; 3.82792 ; 3.98335 ; 4.16283 ; 4.41926 ; 4.63149 ; 4.96882 ; 5.14161 ; 5.32902 ; 5.50934 ; 5.69416 ; 6.16514 ; 7.04364 ; 
8.09068 ; 9.48459 ; 9.87378 ; 10.4571 ; 11.5101 ; 12.4147 ; 12.7178 ; 13.0392 ; 13.3986 ; 13.9001 ; 14.8533 ; 15.1152 ; 15.4602 ; 15.999 ; 16.6128 ; 16.8447 ; 17.0974 ; 17.1782 ; 17.3054 ; 17.3476 ; 17.4051 ; 
17.4835 ; 17.5968 ; 17.7527 ; 17.9742 ; 18.1693 ; 18.3526 ; 18.5274 ] 
  
Bolt 2 - Tensile Force (kips): [15.0347 ; 14.8538 ; 14.8289 ; 14.8111 ; 14.7952 ; 14.7496 ; 14.0949 ; 12.8194 ; 10.9489 ; 10.326 ; 9.72523 ; 9.72085 ; 9.71864 ; 9.71694 ; 9.72166 ; 9.72917 ; 9.68794 ; 9.52005 ; 
9.49251 ; 9.49227 ; 9.49197 ; 9.49274 ; 9.51216 ; 9.55779 ; 9.63627 ; 9.76312 ; 9.81691 ; 9.89775 ; 9.99709 ; 10.1034 ; 10.2496 ; 10.4489 ; 10.5854 ; 10.7984 ; 11.1085 ; 11.5387 ; 12.1857 ; 13.1375 ; 14.4783 ; 
16.2667 ; 16.8492 ; 17.608 ; 18.7024 ; 19.9386 ; 20.3115 ; 20.7783 ; 21.3376 ; 22.0127 ; 22.7956 ; 23.0325 ; 23.3445 ; 23.7966 ; 24.3125 ; 24.4699 ; 24.6658 ; 24.7327 ; 24.8254 ; 24.8574 ; 24.9025 ; 24.9649 ; 
25.05 ; 25.1579 ; 25.3035 ; 25.4205 ; 25.5124 ; 25.599 ] 
  
Bolt 2 - Shear Force (kips): [0.013989 ; 0.24994 ; 0.293 ; 0.3305 ; 0.38022 ; 0.46682 ; 0.9001 ; 1.6382 ; 2.6237 ; 2.9263 ; 3.205 ; 3.2067 ; 3.207 ; 3.2066 ; 3.2081 ; 3.2106 ; 3.2514 ; 3.4028 ; 3.4261 ; 3.4261 ; 
3.4259 ; 3.4261 ; 3.473 ; 3.5743 ; 3.7162 ; 3.9247 ; 3.9658 ; 4.0156 ; 4.1198 ; 4.3062 ; 4.66 ; 4.9999 ; 5.0515 ; 5.1924 ; 5.4019 ; 5.5954 ; 5.7574 ; 5.8991 ; 6.1883 ; 6.7832 ; 6.9516 ; 7.1576 ; 7.4244 ; 7.7028 ; 
7.7598 ; 7.8426 ; 7.9631 ; 8.1785 ; 8.4231 ; 8.5075 ; 8.6429 ; 8.8158 ; 9.0154 ; 9.0467 ; 9.1092 ; 9.1299 ; 9.1571 ; 9.1667 ; 9.1807 ; 9.202 ; 9.2317 ; 9.2728 ; 9.3176 ; 9.3648 ; 9.4218 ; 9.4576 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.3162 ; 16.4819 ; 16.6808 ; 16.98 ; 17.3909 ; 17.6607 ; 17.9148 ; 18.2351 ; 18.3255 ; 18.3885 ; 18.3878 ; 18.3858 ; 18.383 ; 18.3968 ; 18.422 ; 18.4615 ; 18.5131 ; 18.52 ; 
18.5196 ; 18.5189 ; 18.5205 ; 18.5958 ; 18.7025 ; 18.8931 ; 19.1405 ; 19.2421 ; 19.402 ; 19.6319 ; 20.0022 ; 20.5298 ; 21.2411 ; 21.5149 ; 21.9058 ; 22.4392 ; 23.1207 ; 23.9894 ; 24.9975 ; 26.1647 ; 27.5762 ; 
28.0078 ; 28.5569 ; 29.1779 ; 29.8694 ; 30.0883 ; 30.4067 ; 30.8132 ; 31.2234 ; 31.4742 ; 31.5288 ; 31.5989 ; 31.7324 ; 31.9244 ; 32.0011 ; 32.0737 ; 32.0874 ; 32.0947 ; 32.0925 ; 32.0854 ; 32.0742 ; 32.058 ; 
32.0235 ; 31.9306 ; 31.8886 ; 31.8819 ; 31.8848 ] 
  
Bolt 3 - Shear Force (kips): [0.0086903 ; 0.049631 ; 0.060568 ; 0.070488 ; 0.083392 ; 0.097015 ; 0.10211 ; 0.10615 ; 0.11396 ; 0.11663 ; 0.11876 ; 0.11878 ; 0.11877 ; 0.11875 ; 0.11908 ; 0.11985 ; 0.12106 ; 
0.12273 ; 0.12298 ; 0.12299 ; 0.12299 ; 0.12303 ; 0.12544 ; 0.12891 ; 0.13466 ; 0.14308 ; 0.14669 ; 0.15246 ; 0.16089 ; 0.17475 ; 0.19437 ; 0.21726 ; 0.22395 ; 0.23203 ; 0.24172 ; 0.25228 ; 0.26183 ; 0.27308 ; 
0.27885 ; 0.26932 ; 0.26301 ; 0.25516 ; 0.27948 ; 0.37502 ; 0.38614 ; 0.45244 ; 0.51613 ; 0.55116 ; 0.51516 ; 0.49464 ; 0.47435 ; 0.46598 ; 0.50671 ; 0.61182 ; 0.78378 ; 0.87526 ; 0.97909 ; 1.0061 ; 1.0373 ; 
1.0774 ; 1.1221 ; 1.1593 ; 1.2569 ; 1.3078 ; 1.3333 ; 1.3337 ] 
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Figure B.122 Connection L6_6_0.5_0.5_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 718.8454 
  
Plastic Stiffness (k/in): 9.2884 
  
Displacement (in): [6.3751e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.010742 ; 0.015137 ; 0.021729 ; 0.031616 ; 0.046448 ; 0.068695 ; 0.10207 ; 0.15212 ; 0.22721 ; 0.33983 ; 0.38207 ; 0.44542 
; 0.54045 ; 0.57609 ; 0.62954 ; 0.70972 ; 0.73979 ; 0.78489 ; 0.85254 ; 0.95402 ; 0.99208 ; 1.0492 ; 1.1348 ; 1.2632 ; 1.3917 ; 1.5201 ; 1.5682 ; 1.6405 ; 1.7489 ; 1.9114 ; 2.1552 ; 2.2177 ; 2.3115 ; 2.4521 ; 2.5 ] 
  
Force (kips): [-0.159545 ; 0.618475 ; 1.24445 ; 1.81142 ; 2.33526 ; 3.06112 ; 4.04383 ; 5.31486 ; 6.8219 ; 8.39021 ; 9.61334 ; 10.4422 ; 11.1042 ; 11.8644 ; 12.6228 ; 12.831 ; 13.1084 ; 13.5336 ; 13.6991 ; 
13.9367 ; 14.2705 ; 14.387 ; 14.5584 ; 14.7934 ; 15.1197 ; 15.2324 ; 15.4004 ; 15.6387 ; 15.9892 ; 16.3035 ; 16.5926 ; 16.7021 ; 16.8546 ; 17.0694 ; 17.3625 ; 17.7453 ; 17.8439 ; 17.9766 ; 18.1568 ; 18.2149 ] 
  
Bolt 1 - Tensile Force (kips): [ 15.025 ; 15.0053 ; 14.987 ; 14.9697 ; 14.9524 ; 14.9265 ; 14.8862 ; 14.8267 ; 14.7438 ; 14.6364 ; 14.2869 ; 13.6592 ; 12.5737 ; 11.3205 ; 9.77061 ; 9.43069 ; 9.45171 ; 9.49433 ; 
9.51089 ; 9.53915 ; 9.58864 ; 9.54498 ; 9.44992 ; 9.51424 ; 9.60988 ; 9.64508 ; 9.64664 ; 9.69708 ; 9.61959 ; 9.561 ; 9.5154 ; 9.4363 ; 9.27817 ; 9.08064 ; 8.80742 ; 8.51258 ; 8.39411 ; 8.20368 ; 7.99577 ; 
7.93266 ] 
  
Bolt 1 - Shear Force (kips): [0.0130079 ; 0.0267365 ; 0.0523257 ; 0.0766137 ; 0.0993636 ; 0.131408 ; 0.175457 ; 0.234318 ; 0.308335 ; 0.394131 ; 0.635533 ; 1.01234 ; 1.60692 ; 2.24654 ; 2.95918 ; 3.10995 ; 
3.11878 ; 3.13302 ; 3.13848 ; 3.1478 ; 3.16412 ; 3.21722 ; 3.3272 ; 3.33925 ; 3.35583 ; 3.36168 ; 3.57916 ; 3.97682 ; 4.72532 ; 5.48831 ; 6.17585 ; 6.56453 ; 7.18264 ; 7.92499 ; 8.99169 ; 10.1764 ; 10.55 ; 
11.1251 ; 11.8314 ; 12.023 ] 
  
Bolt 2 - Tensile Force (kips): [15.0336 ; 15.0116 ; 14.9927 ; 14.9779 ; 14.9661 ; 14.955 ; 14.9485 ; 14.9628 ; 15.0237 ; 15.1616 ; 15.2532 ; 15.3574 ; 15.5721 ; 16.2919 ; 16.9443 ; 17.0335 ; 17.0162 ; 17.6604 ; 
17.9862 ; 18.4411 ; 19.0438 ; 19.2543 ; 19.5529 ; 19.9423 ; 20.4517 ; 20.6259 ; 20.8901 ; 21.2302 ; 21.6884 ; 22.1123 ; 22.5105 ; 22.6525 ; 22.8586 ; 23.1411 ; 23.5645 ; 24.0943 ; 24.2055 ; 24.3715 ; 24.6023 ; 
24.6749 ] 
  
Bolt 2 - Shear Force (kips): [0.011622 ; 0.029219 ; 0.056824 ; 0.082909 ; 0.10731 ; 0.14174 ; 0.18859 ; 0.25121 ; 0.32627 ; 0.40434 ; 0.60916 ; 0.92194 ; 1.3875 ; 1.7909 ; 2.2466 ; 2.4162 ; 2.7178 ; 2.9505 ; 
3.1776 ; 3.3721 ; 3.6224 ; 3.6722 ; 3.8664 ; 4.0835 ; 4.2861 ; 4.3506 ; 4.4063 ; 4.5293 ; 4.7267 ; 4.8115 ; 4.8901 ; 4.924 ; 4.9714 ; 5.1372 ; 5.3826 ; 5.7885 ; 5.8879 ; 5.9718 ; 6.0684 ; 6.1018 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9818 ; 15.9829 ; 16.0014 ; 16.0399 ; 16.1253 ; 16.2913 ; 16.6116 ; 17.1852 ; 17.9836 ; 18.915 ; 20.0129 ; 21.3078 ; 22.9431 ; 24.7394 ; 25.2221 ; 25.833 ; 26.6947 ; 
27.0063 ; 27.4689 ; 28.114 ; 28.327 ; 28.6131 ; 28.9775 ; 29.4454 ; 29.5927 ; 29.8018 ; 30.0924 ; 30.6001 ; 30.9986 ; 31.4061 ; 31.611 ; 31.837 ; 32.1919 ; 32.5605 ; 33.0231 ; 33.2236 ; 33.3889 ; 33.5757 ; 
33.6369 ] 
  
Bolt 3 - Shear Force (kips): [ 0.010439 ; 0.0020502 ; 0.0080326 ; 0.016105 ; 0.024813 ; 0.037296 ; 0.05305 ; 0.07353 ; 0.09725 ; 0.11664 ; 0.15587 ; 0.21518 ; 0.26913 ; 0.30151 ; 0.30208 ; 0.2999 ; 0.29707 ; 
0.29208 ; 0.28892 ; 0.28722 ; 0.32328 ; 0.44023 ; 0.56776 ; 0.72787 ; 0.96833 ; 1.051 ; 1.1588 ; 1.2892 ; 1.5397 ; 1.7207 ; 1.6901 ; 1.5625 ; 1.3846 ; 1.2646 ; 1.2537 ; 1.039 ; 1.1163 ; 1.2445 ; 1.4986 ; 1.6219 ] 
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Figure B.123 Connection L6_6_0.5_0.5_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 351.2581 
  
Plastic Stiffness (k/in): 4.0550 
  
Displacement (in): [6.8215e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.033371 ; 0.038933 ; 0.047275 ; 0.05979 ; 0.078561 ; 0.10672 ; 0.14895 ; 0.2123 ; 0.30733 
; 0.44988 ; 0.66369 ; 0.72619 ; 0.81994 ; 0.96057 ; 1.1715 ; 1.4215 ; 1.6715 ; 1.9215 ; 1.984 ; 2.0778 ; 2.2184 ; 2.4293 ; 2.5 ] 
  
Force (kips): [-0.155203 ; 0.242998 ; 0.530848 ; 0.797154 ; 1.17486 ; 1.70108 ; 2.42544 ; 3.39691 ; 3.72478 ; 4.16979 ; 4.75136 ; 5.44018 ; 6.14798 ; 6.75933 ; 7.23284 ; 7.64741 ; 8.01314 ; 8.4012 ; 8.90228 ; 
9.03564 ; 9.22572 ; 9.49325 ; 9.84739 ; 10.2034 ; 10.5146 ; 10.7714 ; 10.8286 ; 10.9084 ; 11.009 ; 11.119 ; 11.1507 ] 
  
Bolt 1 - Tensile Force (kips): [15.0251 ; 15.0158 ; 15.0082 ; 15.0007 ; 14.9896 ; 14.9733 ; 14.9484 ; 14.9095 ; 14.8945 ; 14.8728 ; 14.8419 ; 14.8013 ; 14.7518 ; 14.7024 ; 14.6627 ; 14.548 ; 14.2023 ; 13.596 ; 
12.7901 ; 12.5671 ; 12.2438 ; 11.781 ; 11.1463 ; 10.5011 ; 10.0163 ; 9.70687 ; 9.69468 ; 9.71272 ; 9.74071 ; 9.78208 ; 9.79583 ] 
  
Bolt 1 - Shear Force (kips): [0.012866 ; 0.013717 ; 0.02384 ; 0.034595 ; 0.050735 ; 0.074281 ; 0.10783 ; 0.1549 ; 0.17125 ; 0.19401 ; 0.2252 ; 0.26474 ; 0.30994 ; 0.35414 ; 0.39118 ; 0.48478 ; 0.71914 ; 1.0862 
; 1.5422 ; 1.6655 ; 1.8424 ; 2.0914 ; 2.4248 ; 2.751 ; 2.9998 ; 3.1753 ; 3.1918 ; 3.2008 ; 3.2122 ; 3.227 ; 3.2315 ] 
  
Bolt 2 - Tensile Force (kips): [ 15.034 ; 15.0236 ; 15.0144 ; 15.0067 ; 14.9974 ; 14.9902 ; 14.9904 ; 15.0153 ; 15.0304 ; 15.062 ; 15.116 ; 15.2032 ; 15.3319 ; 15.5029 ; 15.6374 ; 15.7558 ; 15.9803 ; 16.5076 ; 
17.3914 ; 17.6607 ; 18.0574 ; 18.6333 ; 19.4284 ; 20.2677 ; 20.9885 ; 21.5941 ; 21.7293 ; 21.9187 ; 22.1781 ; 22.5155 ; 22.6172 ] 
  
Bolt 2 - Shear Force (kips): [0.011514 ; 0.014598 ; 0.026277 ; 0.038118 ; 0.055726 ; 0.081436 ; 0.11808 ; 0.16863 ; 0.18624 ; 0.21065 ; 0.24286 ; 0.28113 ; 0.32112 ; 0.35491 ; 0.3834 ; 0.45815 ; 0.64089 ; 
0.8988 ; 1.172 ; 1.2351 ; 1.3174 ; 1.4166 ; 1.5308 ; 1.6298 ; 1.6976 ; 1.7454 ; 1.7562 ; 1.7723 ; 1.7947 ; 1.8251 ; 1.8356 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9866 ; 15.9785 ; 15.9771 ; 15.9858 ; 16.0287 ; 16.1475 ; 16.3939 ; 16.5141 ; 16.7349 ; 17.0657 ; 17.5494 ; 18.2523 ; 19.2919 ; 20.7658 ; 22.2641 ; 23.4916 ; 24.7023 ; 
26.1212 ; 26.4938 ; 27.0275 ; 27.7577 ; 28.6302 ; 29.3959 ; 30.1184 ; 30.7525 ; 30.8944 ; 31.0846 ; 31.2798 ; 31.3795 ; 31.398 ] 
  
Bolt 3 - Shear Force (kips): [ 0.010566 ; 0.0039309 ; 0.0024472 ; 0.0059125 ; 0.012682 ; 0.023994 ; 0.04034 ; 0.060266 ; 0.067113 ; 0.076401 ; 0.088494 ; 0.10054 ; 0.11597 ; 0.15054 ; 0.1982 ; 0.218 ; 0.22948 
; 0.24551 ; 0.25395 ; 0.25258 ; 0.24989 ; 0.24347 ; 0.23312 ; 0.22741 ; 0.2307 ; 0.37467 ; 0.44305 ; 0.50189 ; 0.54023 ; 0.55954 ; 0.57252 ] 
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Figure B.124 Connection L6_6_0.5_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8314e+003 
  
Plastic Stiffness (k/in): 36.2518 
  
Displacement (in): [7.4956e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.053963 ; 0.062306 ; 0.065434 ; 0.070127 ; 0.077166 ; 
0.079806 ; 0.080796 ; 0.08228 ; 0.084508 ; 0.087848 ; 0.09286 ; 0.094739 ; 0.095444 ; 0.096501 ; 0.098086 ; 0.10047 ; 0.10403 ; 0.10938 ; 0.11741 ; 0.12945 ; 0.13397 ; 0.14074 ; 0.1509 ; 0.16614 ; 0.189 ; 
0.22328 ; 0.23614 ; 0.25543 ; 0.28436 ; 0.32776 ; 0.39285 ; 0.41726 ; 0.42641 ; 0.44014 ; 0.46074 ; 0.49163 ; 0.53797 ; 0.60748 ; 0.71175 ; 0.86815 ; 0.9268 ; 1.0148 ; 1.1467 ; 1.3447 ; 1.4072 ; 1.5009 ; 1.5361 ; 
1.5888 ; 1.6416 ; 1.6943 ; 1.7734 ; 1.8921 ; 2.07 ; 2.248 ; 2.426 ; 2.5 ] 
  
Force (kips): [ -0.241 ; 1.80432 ; 3.336 ; 4.62408 ; 5.73614 ; 6.70494 ; 7.91525 ; 9.4107 ; 10.5128 ; 11.1483 ; 11.8894 ; 12.0765 ; 12.2589 ; 12.2608 ; 12.2607 ; 12.2605 ; 12.2604 ; 12.2605 ; 12.2831 ; 12.3737 ; 
12.4883 ; 12.4893 ; 12.5759 ; 12.6574 ; 12.7837 ; 12.9679 ; 13.244 ; 13.5929 ; 14.1136 ; 14.8136 ; 15.5789 ; 15.838 ; 16.1894 ; 16.6317 ; 17.146 ; 17.794 ; 18.5708 ; 18.8293 ; 19.2007 ; 19.7251 ; 20.4245 ; 
21.2726 ; 21.5636 ; 21.6687 ; 21.8202 ; 22.0338 ; 22.3212 ; 22.7128 ; 23.2253 ; 23.8649 ; 24.5641 ; 24.7805 ; 25.0703 ; 25.4588 ; 25.947 ; 26.0798 ; 26.2641 ; 26.3242 ; 26.4028 ; 26.4683 ; 26.5233 ; 26.5954 ; 
26.6767 ; 26.7763 ; 26.8608 ; 26.9392 ; 26.9694 ] 
  
Bolt 1 - Tensile Force (kips): [15.0594 ; 15.0014 ; 14.9491 ; 14.8969 ; 14.8481 ; 14.8018 ; 14.7382 ; 14.6514 ; 14.1619 ; 12.8388 ; 10.8011 ; 10.0761 ; 9.40579 ; 9.40519 ; 9.40442 ; 9.40388 ; 9.40374 ; 9.40374 ; 
9.3557 ; 9.13834 ; 9.13784 ; 9.13794 ; 9.12914 ; 9.12497 ; 9.12188 ; 9.10868 ; 9.09879 ; 9.08163 ; 8.99122 ; 8.89119 ; 8.78473 ; 8.74125 ; 8.69683 ; 8.65592 ; 8.63003 ; 8.54978 ; 8.33284 ; 8.25429 ; 8.13774 ; 
7.95602 ; 7.76523 ; 7.56236 ; 7.43524 ; 7.3964 ; 7.34733 ; 7.29441 ; 7.25025 ; 7.19195 ; 7.21224 ; 7.30066 ; 7.13551 ; 7.09479 ; 7.09419 ; 7.00668 ; 6.89906 ; 6.86702 ; 6.79726 ; 6.74974 ; 6.69818 ; 6.66373 ; 
6.64088 ; 6.61875 ; 6.60821 ; 6.61405 ; 6.60648 ; 6.60982 ; 6.61411 ] 
  
Bolt 1 - Shear Force (kips): [0.0141773 ; 0.0764194 ; 0.140001 ; 0.193318 ; 0.240093 ; 0.28131 ; 0.333882 ; 0.400468 ; 0.725869 ; 1.47459 ; 2.49781 ; 2.81989 ; 3.1037 ; 3.10366 ; 3.10345 ; 3.10328 ; 3.10324 ; 
3.10323 ; 3.13965 ; 3.29588 ; 3.29619 ; 3.296 ; 3.3763 ; 3.42228 ; 3.46111 ; 3.56831 ; 3.67495 ; 3.8458 ; 4.21905 ; 4.57978 ; 4.95168 ; 5.16429 ; 5.37453 ; 5.55712 ; 5.76226 ; 6.37554 ; 7.32846 ; 7.6541 ; 
8.07197 ; 8.70869 ; 9.58088 ; 10.5801 ; 11.141 ; 11.3213 ; 11.5512 ; 11.8256 ; 12.15 ; 12.6711 ; 13.2179 ; 13.7637 ; 14.748 ; 15.052 ; 15.4129 ; 16.0057 ; 16.7201 ; 16.9375 ; 17.2134 ; 17.3278 ; 17.4747 ; 17.593 
; 17.6938 ; 17.8272 ; 17.9952 ; 18.214 ; 18.4588 ; 18.6866 ; 18.774 ] 
  
Bolt 2 - Tensile Force (kips): [15.0861 ; 15.0263 ; 14.9769 ; 14.9355 ; 14.9027 ; 14.8795 ; 14.8559 ; 14.8459 ; 14.4293 ; 13.1794 ; 11.314 ; 10.6644 ; 9.77298 ; 9.75197 ; 9.74823 ; 9.7477 ; 9.74772 ; 9.74781 ; 
9.75134 ; 9.75927 ; 9.53211 ; 9.53149 ; 9.5493 ; 9.55892 ; 9.58416 ; 9.63603 ; 9.70532 ; 9.82624 ; 10.0115 ; 10.1776 ; 10.3931 ; 10.537 ; 10.7786 ; 11.1471 ; 11.671 ; 12.4546 ; 13.5468 ; 13.929 ; 14.487 ; 
15.2719 ; 16.3195 ; 17.6315 ; 18.0855 ; 18.2481 ; 18.4828 ; 18.8003 ; 19.2498 ; 19.8582 ; 20.6088 ; 21.4411 ; 22.3517 ; 22.6256 ; 22.9814 ; 23.452 ; 24.0201 ; 24.179 ; 24.3916 ; 24.4642 ; 24.5597 ; 24.6428 ; 
24.7163 ; 24.8063 ; 24.9207 ; 25.0637 ; 25.1805 ; 25.2734 ; 25.3081 ] 
  
Bolt 2 - Shear Force (kips): [0.020339 ; 0.074637 ; 0.14013 ; 0.19516 ; 0.2434 ; 0.2856 ; 0.33916 ; 0.40516 ; 0.72062 ; 1.4599 ; 2.4691 ; 2.789 ; 3.2055 ; 3.2147 ; 3.2163 ; 3.2167 ; 3.2167 ; 3.2168 ; 3.2179 ; 
3.2248 ; 3.4222 ; 3.4224 ; 3.4274 ; 3.4634 ; 3.548 ; 3.6176 ; 3.7813 ; 3.9597 ; 4.1124 ; 4.4893 ; 4.9634 ; 5.0147 ; 5.1607 ; 5.4046 ; 5.5998 ; 5.747 ; 5.8891 ; 5.9328 ; 6.1359 ; 6.4468 ; 6.8498 ; 7.2261 ; 7.3933 ; 
7.4446 ; 7.511 ; 7.6422 ; 7.7867 ; 7.9386 ; 8.0979 ; 8.3485 ; 8.5889 ; 8.6696 ; 8.7808 ; 8.9348 ; 9.114 ; 9.1516 ; 9.2124 ; 9.2337 ; 9.266 ; 9.2962 ; 9.3241 ; 9.3712 ; 9.4182 ; 9.4943 ; 9.5584 ; 9.6233 ; 9.6505 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9947 ; 16.0557 ; 16.1718 ; 16.3188 ; 16.4863 ; 16.7893 ; 17.2322 ; 17.6324 ; 17.898 ; 18.2412 ; 18.3389 ; 18.4399 ; 18.4408 ; 18.4397 ; 18.4377 ; 18.437 ; 18.4368 ; 18.45 ; 
18.499 ; 18.5647 ; 18.5642 ; 18.6128 ; 18.6597 ; 18.7381 ; 18.8556 ; 19.042 ; 19.2888 ; 19.7027 ; 20.3506 ; 21.2166 ; 21.5387 ; 21.9983 ; 22.617 ; 23.3899 ; 24.3477 ; 25.4209 ; 25.7674 ; 26.2531 ; 26.9176 ; 
27.7792 ; 28.747 ; 29.016 ; 29.1078 ; 29.2424 ; 29.4357 ; 29.6869 ; 30.0234 ; 30.4775 ; 31.0324 ; 31.4088 ; 31.4815 ; 31.5595 ; 31.6655 ; 31.8782 ; 31.9331 ; 32.033 ; 32.06 ; 32.0852 ; 32.0848 ; 32.0698 ; 
32.0392 ; 31.9808 ; 31.8864 ; 31.8699 ; 31.8791 ; 31.884 ] 
  
Bolt 3 - Shear Force (kips): [ 0.015261 ; 0.0031525 ; 0.018429 ; 0.033495 ; 0.045939 ; 0.057115 ; 0.07161 ; 0.088881 ; 0.098122 ; 0.10209 ; 0.11023 ; 0.11319 ; 0.11653 ; 0.11658 ; 0.11666 ; 0.11673 ; 0.11675 ; 
0.11676 ; 0.117 ; 0.11849 ; 0.12063 ; 0.12071 ; 0.12218 ; 0.12367 ; 0.126 ; 0.12955 ; 0.13549 ; 0.14419 ; 0.15879 ; 0.18267 ; 0.21118 ; 0.21907 ; 0.22824 ; 0.23877 ; 0.24967 ; 0.25989 ; 0.27244 ; 0.27392 ; 
0.27371 ; 0.27071 ; 0.26151 ; 0.24801 ; 0.24425 ; 0.26536 ; 0.30044 ; 0.33235 ; 0.36485 ; 0.386 ; 0.43294 ; 0.5159 ; 0.51173 ; 0.5001 ; 0.4763 ; 0.45878 ; 0.47426 ; 0.50111 ; 0.68226 ; 0.74914 ; 0.84711 ; 
0.92639 ; 0.98508 ; 1.0522 ; 1.104 ; 1.2257 ; 1.2744 ; 1.2718 ; 1.2652 ] 
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Figure B.125 Connection L6_6_0.5_0.5_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 731.7827 
  
Plastic Stiffness (k/in): 8.8200 
  
Displacement (in): [6.3793e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.010742 ; 0.015137 ; 0.021729 ; 0.031616 ; 0.046448 ; 0.068695 ; 0.10207 ; 0.15212 ; 0.22721 ; 0.33983 ; 0.38207 ; 0.39791 
; 0.42167 ; 0.4573 ; 0.51075 ; 0.59093 ; 0.621 ; 0.6661 ; 0.73376 ; 0.83524 ; 0.98745 ; 1.0017 ; 1.0231 ; 1.0552 ; 1.1034 ; 1.1215 ; 1.1486 ; 1.1892 ; 1.2502 ; 1.3416 ; 1.3759 ; 1.4273 ; 1.4466 ; 1.4755 ; 1.5189 ; 
1.5352 ; 1.5596 ; 1.5962 ; 1.6511 ; 1.7335 ; 1.8571 ; 2.0425 ; 2.105 ; 2.1987 ; 2.3393 ; 2.5 ] 
  
Force (kips): [-0.203203 ; 0.602467 ; 1.22606 ; 1.79182 ; 2.3145 ; 3.03813 ; 4.01955 ; 5.28896 ; 6.78151 ; 8.34718 ; 9.58939 ; 10.441 ; 11.0886 ; 11.8341 ; 12.6112 ; 12.8214 ; 12.894 ; 12.998 ; 13.1492 ; 13.3682 
; 13.7355 ; 13.8681 ; 14.0652 ; 14.333 ; 14.7024 ; 15.1932 ; 15.237 ; 15.3051 ; 15.404 ; 15.54 ; 15.5905 ; 15.669 ; 15.7882 ; 15.9541 ; 16.1881 ; 16.2695 ; 16.3853 ; 16.4277 ; 16.4961 ; 16.5958 ; 16.6327 ; 
16.6865 ; 16.7656 ; 16.8802 ; 17.0456 ; 17.2722 ; 17.5787 ; 17.6761 ; 17.8183 ; 18.0133 ; 18.2137 ] 
  
Bolt 1 - Tensile Force (kips): [15.0588 ; 15.0372 ; 15.0183 ; 15.0004 ; 14.9823 ; 14.9553 ; 14.9131 ; 14.8519 ; 14.7675 ; 14.6601 ; 14.2975 ; 13.7145 ; 12.6295 ; 11.4087 ; 9.92681 ; 9.51441 ; 9.49286 ; 9.50296 ; 
9.52464 ; 9.56636 ; 9.61842 ; 9.64084 ; 9.67577 ; 9.67875 ; 9.66419 ; 9.85291 ; 9.86186 ; 9.85052 ; 9.85879 ; 9.92128 ; 9.93262 ; 9.92971 ; 9.90929 ; 9.91817 ; 9.92139 ; 9.92315 ; 9.93227 ; 9.9325 ; 9.92714 ; 
9.9379 ; 9.9179 ; 9.86365 ; 9.78232 ; 9.66733 ; 9.53198 ; 9.37604 ; 9.22343 ; 9.16602 ; 9.0395 ; 8.81652 ; 8.62578 ] 
  
Bolt 1 - Shear Force (kips): [0.0126472 ; 0.0290635 ; 0.0553953 ; 0.0802303 ; 0.103423 ; 0.136079 ; 0.18089 ; 0.240991 ; 0.315538 ; 0.401579 ; 0.650009 ; 1.00013 ; 1.59875 ; 2.23111 ; 2.92792 ; 3.11453 ; 
3.12931 ; 3.13483 ; 3.14281 ; 3.1568 ; 3.17395 ; 3.18134 ; 3.19285 ; 3.24766 ; 3.37631 ; 3.41361 ; 3.45999 ; 3.62399 ; 3.8657 ; 4.03007 ; 4.11304 ; 4.2693 ; 4.58002 ; 4.88955 ; 5.52634 ; 5.71899 ; 5.93337 ; 
6.01733 ; 6.20213 ; 6.4245 ; 6.54739 ; 6.7606 ; 7.07441 ; 7.50891 ; 8.06909 ; 8.88721 ; 9.75851 ; 10.0726 ; 10.6409 ; 11.4386 ; 12.1289 ] 
  
Bolt 2 - Tensile Force (kips): [15.0849 ; 15.063 ; 15.0445 ; 15.0299 ; 15.0181 ; 15.0075 ; 15.0012 ; 15.0164 ; 15.0771 ; 15.2153 ; 15.2871 ; 15.4152 ; 15.5477 ; 16.1864 ; 16.9229 ; 17.0501 ; 17.0618 ; 17.06 ; 
17.0646 ; 17.1241 ; 17.8582 ; 18.1167 ; 18.4831 ; 18.9848 ; 19.6377 ; 20.4094 ; 20.4798 ; 20.595 ; 20.7566 ; 20.9678 ; 21.0445 ; 21.1549 ; 21.3222 ; 21.5535 ; 21.8894 ; 22.0101 ; 22.1774 ; 22.2382 ; 22.3303 ; 
22.4554 ; 22.504 ; 22.5765 ; 22.6829 ; 22.8389 ; 23.0732 ; 23.4108 ; 23.8558 ; 23.9778 ; 24.1526 ; 24.4015 ; 24.6254 ] 
  
Bolt 2 - Shear Force (kips): [0.018483 ; 0.026734 ; 0.052109 ; 0.077042 ; 0.10054 ; 0.13371 ; 0.17903 ; 0.23954 ; 0.31144 ; 0.38554 ; 0.59373 ; 0.88237 ; 1.3624 ; 1.7752 ; 2.2139 ; 2.3607 ; 2.4311 ; 2.541 ; 
2.6951 ; 2.8931 ; 3.3445 ; 3.4393 ; 3.6067 ; 3.7455 ; 4.1204 ; 4.4176 ; 4.4349 ; 4.4454 ; 4.46 ; 4.5413 ; 4.5831 ; 4.6467 ; 4.7017 ; 4.7771 ; 4.8242 ; 4.8451 ; 4.8848 ; 4.8989 ; 4.9128 ; 4.9654 ; 4.9814 ; 5.0088 ; 
5.0581 ; 5.1461 ; 5.2664 ; 5.4686 ; 5.814 ; 5.923 ; 6.0354 ; 6.1494 ; 6.3326 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9815 ; 15.9817 ; 15.9998 ; 16.0378 ; 16.1227 ; 16.2867 ; 16.6048 ; 17.1756 ; 17.9699 ; 18.9048 ; 20.0181 ; 21.3062 ; 22.9311 ; 24.7162 ; 25.204 ; 25.3681 ; 25.6019 ; 
25.9306 ; 26.3872 ; 27.0926 ; 27.3502 ; 27.7432 ; 28.2475 ; 28.847 ; 29.5499 ; 29.6004 ; 29.6849 ; 29.8065 ; 29.9656 ; 30.0221 ; 30.1246 ; 30.2995 ; 30.5494 ; 30.8521 ; 30.9499 ; 31.0829 ; 31.1297 ; 31.2405 ; 
31.4369 ; 31.5135 ; 31.6032 ; 31.7081 ; 31.8889 ; 32.1758 ; 32.4536 ; 32.8684 ; 32.999 ; 33.198 ; 33.4265 ; 33.6334 ] 
  
Bolt 3 - Shear Force (kips): [ 0.017002 ; 0.0050505 ; 0.0037815 ; 0.011694 ; 0.020389 ; 0.032902 ; 0.048724 ; 0.069296 ; 0.093011 ; 0.11214 ; 0.15021 ; 0.2088 ; 0.26205 ; 0.29518 ; 0.29979 ; 0.29808 ; 0.2975 ; 
0.29641 ; 0.29454 ; 0.29229 ; 0.28617 ; 0.28526 ; 0.28739 ; 0.41655 ; 0.64802 ; 1.0061 ; 1.0394 ; 1.087 ; 1.1496 ; 1.2269 ; 1.2521 ; 1.3171 ; 1.3946 ; 1.543 ; 1.6919 ; 1.7301 ; 1.7682 ; 1.7792 ; 1.7464 ; 1.6304 ; 
1.5827 ; 1.5349 ; 1.4337 ; 1.3265 ; 1.2468 ; 1.2462 ; 1.1337 ; 1.0075 ; 1.0514 ; 1.2558 ; 1.6131 ] 
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Figure B.126 Connection L6_6_0.5_0.5_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.5_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 362.0608 
  
Plastic Stiffness (k/in): 3.9957 
  
Displacement (in): [7.8516e-037 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.033371 ; 0.038933 ; 0.047275 ; 0.05979 ; 0.078561 ; 0.10672 ; 0.14895 ; 0.2123 ; 0.30733 
; 0.44988 ; 0.66369 ; 0.91369 ; 1.1637 ; 1.4137 ; 1.4762 ; 1.5699 ; 1.6051 ; 1.6578 ; 1.7369 ; 1.8556 ; 2.0336 ; 2.2836 ; 2.5 ] 
  
Force (kips): [-0.186943 ; 0.238036 ; 0.520207 ; 0.784237 ; 1.15909 ; 1.68217 ; 2.402 ; 3.36936 ; 3.69684 ; 4.14032 ; 4.71422 ; 5.40175 ; 6.11605 ; 6.74556 ; 7.23463 ; 7.64929 ; 8.01093 ; 8.39435 ; 8.89318 ; 
9.39264 ; 9.82006 ; 10.1777 ; 10.2621 ; 10.3808 ; 10.4232 ; 10.4865 ; 10.5756 ; 10.6972 ; 10.8607 ; 11.0358 ; 11.1401 ] 
  
Bolt 1 - Tensile Force (kips): [15.0591 ; 15.0484 ; 15.0402 ; 15.0322 ; 15.0206 ; 15.0037 ; 14.9774 ; 14.9364 ; 14.9206 ; 14.8981 ; 14.8671 ; 14.8257 ; 14.7752 ; 14.7237 ; 14.6813 ; 14.5174 ; 14.1693 ; 13.5466 ; 
12.7243 ; 11.8844 ; 11.1514 ; 10.5651 ; 10.4377 ; 10.2673 ; 10.2155 ; 10.1453 ; 10.0526 ; 9.93477 ; 9.86887 ; 9.93732 ; 9.99487 ] 
  
Bolt 1 - Shear Force (kips): [0.012047 ; 0.015922 ; 0.02679 ; 0.038049 ; 0.054772 ; 0.079061 ; 0.11348 ; 0.16164 ; 0.17841 ; 0.20173 ; 0.23339 ; 0.2737 ; 0.31998 ; 0.36638 ; 0.40558 ; 0.53071 ; 0.76153 ; 1.138 
; 1.6084 ; 2.0767 ; 2.4743 ; 2.7921 ; 2.8628 ; 2.96 ; 2.9914 ; 3.0351 ; 3.0959 ; 3.1768 ; 3.2479 ; 3.2761 ; 3.2964 ] 
  
Bolt 2 - Tensile Force (kips): [15.0859 ; 15.0749 ; 15.0667 ; 15.0593 ; 15.0506 ; 15.0432 ; 15.0452 ; 15.0687 ; 15.0845 ; 15.1172 ; 15.1677 ; 15.2556 ; 15.3821 ; 15.5523 ; 15.6926 ; 15.7951 ; 16.0038 ; 16.4952 ; 
17.3297 ; 18.3209 ; 19.2358 ; 20.0698 ; 20.2659 ; 20.5485 ; 20.6509 ; 20.7965 ; 21.0048 ; 21.2979 ; 21.6896 ; 22.1532 ; 22.4933 ] 
  
Bolt 2 - Shear Force (kips): [0.017817 ; 0.016101 ; 0.024313 ; 0.034542 ; 0.050626 ; 0.074654 ; 0.10908 ; 0.15705 ; 0.17368 ; 0.19666 ; 0.22697 ; 0.26289 ; 0.30072 ; 0.33397 ; 0.36305 ; 0.4648 ; 0.64724 ; 
0.91723 ; 1.2065 ; 1.4306 ; 1.5811 ; 1.6832 ; 1.7035 ; 1.7302 ; 1.7391 ; 1.7519 ; 1.7693 ; 1.7926 ; 1.8244 ; 1.8636 ; 1.8919 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9867 ; 15.9779 ; 15.9761 ; 15.9841 ; 16.0255 ; 16.1415 ; 16.3843 ; 16.5015 ; 16.7194 ; 17.0482 ; 17.5304 ; 18.2318 ; 19.276 ; 20.756 ; 22.245 ; 23.4795 ; 24.6832 ; 26.1001 
; 27.4996 ; 28.5838 ; 29.3503 ; 29.5455 ; 29.8212 ; 29.9148 ; 30.073 ; 30.2959 ; 30.591 ; 30.9919 ; 31.3211 ; 31.3989 ] 
  
Bolt 3 - Shear Force (kips): [ 0.017117 ; 0.0095567 ; 0.0039462 ; 0.0022981 ; 0.008392 ; 0.019593 ; 0.035974 ; 0.055995 ; 0.062989 ; 0.072193 ; 0.084165 ; 0.096377 ; 0.11154 ; 0.1462 ; 0.19468 ; 0.21595 ; 
0.22714 ; 0.2435 ; 0.25289 ; 0.24581 ; 0.23269 ; 0.22716 ; 0.22514 ; 0.2188 ; 0.2158 ; 0.24838 ; 0.31747 ; 0.37687 ; 0.49124 ; 0.5517 ; 0.57902 ] 
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Figure B.127 Connection L6_6_0.5_0.75_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 2.7536e+003 
  
Plastic Stiffness (k/in): 14.1296 
  
Displacement (in): [2.5967e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.29302 ; 0.32866 ; 
0.38211 ; 0.40216 ; 0.43222 ; 0.47733 ; 0.49424 ; 0.51961 ; 0.55766 ; 0.61474 ; 0.70037 ; 0.8288 ; 0.87696 ; 0.89503 ; 0.92212 ; 0.96276 ; 1.0237 ; 1.1151 ; 1.1494 ; 1.2009 ; 1.2202 ; 1.2346 ; 1.2563 ; 1.2889 ; 
1.3377 ; 1.356 ; 1.3835 ; 1.4246 ; 1.4864 ; 1.5791 ; 1.6139 ; 1.666 ; 1.7442 ; 1.8615 ; 2.0375 ; 2.2875 ; 2.5 ] 
  
Force (kips): [-0.866119 ; 2.31381 ; 4.51202 ; 7.20109 ; 10.411 ; 11.3875 ; 12.6502 ; 14.0883 ; 15.5261 ; 16.8204 ; 17.9532 ; 18.9968 ; 20.0471 ; 21.2122 ; 22.6103 ; 24.2144 ; 24.7501 ; 25.485 ; 25.7627 ; 
26.1666 ; 26.7216 ; 26.9121 ; 27.1939 ; 27.5934 ; 28.1405 ; 28.8837 ; 29.8219 ; 30.1245 ; 30.2374 ; 30.4288 ; 30.6998 ; 31.0753 ; 31.6304 ; 31.8297 ; 32.1344 ; 32.2562 ; 32.3506 ; 32.4846 ; 32.6703 ; 32.9244 ; 
33.0136 ; 33.1483 ; 33.3298 ; 33.5818 ; 33.9134 ; 34.033 ; 34.2023 ; 34.4381 ; 34.7542 ; 35.1526 ; 35.6161 ; 35.9344 ] 
  
Bolt 1 - Tensile Force (kips): [34.7705 ; 34.6821 ; 34.6139 ; 34.522 ; 34.4034 ; 34.3649 ; 34.3132 ; 34.2511 ; 34.184 ; 34.1119 ; 34.0286 ; 33.9176 ; 33.4311 ; 32.2384 ; 30.6861 ; 28.8069 ; 28.1359 ; 27.1606 ; 
26.7846 ; 26.2341 ; 25.5325 ; 25.4743 ; 25.4718 ; 25.4698 ; 25.4695 ; 25.4723 ; 25.4809 ; 25.485 ; 25.4439 ; 25.3423 ; 25.3441 ; 25.3524 ; 25.3676 ; 25.3725 ; 25.3237 ; 25.2912 ; 25.2122 ; 25.113 ; 25 ; 24.8422 ; 
24.7952 ; 24.6935 ; 24.5776 ; 24.4343 ; 24.278 ; 24.2354 ; 24.1814 ; 24.121 ; 24.0094 ; 23.8371 ; 23.6207 ; 23.3805 ] 
  
Bolt 1 - Shear Force (kips): [0.0543032 ; 0.128713 ; 0.242957 ; 0.388223 ; 0.569516 ; 0.62643 ; 0.701489 ; 0.790356 ; 0.885342 ; 0.986928 ; 1.10262 ; 1.25275 ; 1.84314 ; 3.04512 ; 4.43999 ; 5.97281 ; 6.49028 
; 7.22303 ; 7.49552 ; 7.88354 ; 8.3631 ; 8.40341 ; 8.40406 ; 8.40433 ; 8.40465 ; 8.40577 ; 8.40865 ; 8.41002 ; 8.48019 ; 8.59876 ; 8.59834 ; 8.59355 ; 8.58478 ; 8.58112 ; 8.83379 ; 8.9895 ; 9.24695 ; 9.56412 ; 
9.89347 ; 10.3727 ; 10.5298 ; 10.8647 ; 11.219 ; 11.631 ; 12.0618 ; 12.1825 ; 12.3539 ; 12.5937 ; 12.9655 ; 13.461 ; 14.0226 ; 14.5246 ] 
  
Bolt 2 - Tensile Force (kips): [34.7797 ; 34.6641 ; 34.5759 ; 34.4745 ; 34.3817 ; 34.3605 ; 34.34 ; 34.3285 ; 34.3436 ; 34.3924 ; 34.4592 ; 34.609 ; 34.6411 ; 34.417 ; 34.1763 ; 33.8937 ; 33.8387 ; 33.7759 ; 
33.7501 ; 33.7155 ; 33.6802 ; 33.6465 ; 33.5913 ; 33.5178 ; 33.4552 ; 33.5111 ; 33.7013 ; 33.7872 ; 33.841 ; 33.9431 ; 34.0831 ; 34.313 ; 34.4931 ; 34.5786 ; 35.0122 ; 35.1619 ; 35.2724 ; 35.4384 ; 35.6951 ; 
36.0723 ; 36.2122 ; 36.4552 ; 36.8831 ; 37.5556 ; 38.537 ; 38.9013 ; 39.4346 ; 40.1807 ; 41.2535 ; 42.6937 ; 44.4402 ; 45.7496 ] 
  
Bolt 2 - Shear Force (kips): [0.0561129 ; 0.164637 ; 0.307121 ; 0.489392 ; 0.717248 ; 0.789349 ; 0.884825 ; 1.00058 ; 1.13091 ; 1.28089 ; 1.4636 ; 1.69098 ; 2.31678 ; 3.46716 ; 4.72993 ; 5.91723 ; 6.27329 ; 
6.76357 ; 6.94557 ; 7.2074 ; 7.58444 ; 7.74334 ; 7.98428 ; 8.33048 ; 8.79494 ; 9.3599 ; 10.0711 ; 10.3085 ; 10.3807 ; 10.4752 ; 10.6223 ; 10.8181 ; 11.3287 ; 11.5337 ; 11.6537 ; 11.6961 ; 11.7271 ; 11.7722 ; 
11.8367 ; 11.925 ; 11.957 ; 11.9789 ; 11.9539 ; 11.8754 ; 11.78 ; 11.7484 ; 11.6984 ; 11.6227 ; 11.4575 ; 11.2082 ; 10.9261 ; 10.6532 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9432 ; 35.9758 ; 36.1498 ; 36.448 ; 36.5759 ; 36.7763 ; 37.1067 ; 37.657 ; 38.2971 ; 38.9596 ; 39.7521 ; 40.8326 ; 42.2808 ; 44.4326 ; 47.406 ; 48.4095 ; 49.8019 ; 50.2811 
; 50.9331 ; 51.7986 ; 52.0925 ; 52.5607 ; 53.271 ; 54.2479 ; 55.578 ; 57.2391 ; 57.7862 ; 57.9836 ; 58.3046 ; 58.8065 ; 59.4843 ; 60.82 ; 61.355 ; 62.1491 ; 62.5002 ; 62.7253 ; 63.0478 ; 63.519 ; 64.1476 ; 
64.3471 ; 64.6081 ; 64.9423 ; 65.4406 ; 66.0591 ; 66.2833 ; 66.6059 ; 67.0481 ; 67.6192 ; 68.3086 ; 69.0724 ; 69.4891 ] 
  
Bolt 3 - Shear Force (kips): [0.028528 ; 0.037469 ; 0.091996 ; 0.17807 ; 0.28744 ; 0.32643 ; 0.38271 ; 0.46113 ; 0.56692 ; 0.69738 ; 0.86337 ; 1.0472 ; 1.2462 ; 1.4861 ; 1.7427 ; 2.0065 ; 2.1019 ; 2.2367 ; 2.292 
; 2.3674 ; 2.4606 ; 2.4876 ; 2.5612 ; 2.6747 ; 3.349 ; 4.6529 ; 5.7453 ; 6.0779 ; 6.1777 ; 6.3555 ; 6.3926 ; 6.7793 ; 7.0408 ; 6.9324 ; 7.027 ; 7.0622 ; 7.1009 ; 7.0549 ; 6.9297 ; 6.8643 ; 6.8907 ; 6.9675 ; 7.0842 ; 
7.2555 ; 7.4339 ; 7.5323 ; 7.6885 ; 7.8816 ; 8.0974 ; 8.3655 ; 8.6767 ; 8.9526 ] 
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Figure B.128 Connection L6_6_0.5_0.75_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0519e+003 
  
Plastic Stiffness (k/in): 4.8000 
  
Displacement (in): [3.148e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 0.8929 
; 0.9554 ; 0.97884 ; 1.014 ; 1.0667 ; 1.1458 ; 1.2645 ; 1.4425 ; 1.6925 ; 1.9425 ; 2.1925 ; 2.4425 ; 2.5 ] 
  
Force (kips): [-0.82014 ; 0.503184 ; 1.23441 ; 2.20389 ; 3.49761 ; 5.20574 ; 7.16345 ; 8.7107 ; 9.60052 ; 10.0825 ; 10.5118 ; 11.1644 ; 12.0216 ; 12.305 ; 12.704 ; 13.2393 ; 13.9159 ; 14.7628 ; 14.9792 ; 15.0635 
; 15.1863 ; 15.358 ; 15.6045 ; 15.9424 ; 16.4122 ; 17.0122 ; 17.5122 ; 17.9112 ; 18.2511 ; 18.319 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.77 ; 34.7349 ; 34.7151 ; 34.6871 ; 34.6477 ; 34.5894 ; 34.516 ; 34.4511 ; 34.4062 ; 34.3781 ; 34.351 ; 34.3243 ; 34.2961 ; 34.2895 ; 34.2826 ; 34.2739 ; 34.2696 ; 34.2705 ; 
34.2726 ; 34.2735 ; 34.2749 ; 34.2775 ; 34.2825 ; 34.2927 ; 34.3097 ; 34.334 ; 34.3627 ; 34.396 ; 34.4311 ; 34.4398 ] 
  
Bolt 1 - Shear Force (kips): [ 0.05183 ; 0.047181 ; 0.078758 ; 0.12802 ; 0.19862 ; 0.29673 ; 0.41759 ; 0.5255 ; 0.60534 ; 0.66314 ; 0.72464 ; 0.7938 ; 0.87509 ; 0.89812 ; 0.92726 ; 0.96699 ; 1.0142 ; 1.0756 ; 
1.0909 ; 1.0966 ; 1.1049 ; 1.1168 ; 1.133 ; 1.1541 ; 1.1841 ; 1.227 ; 1.2649 ; 1.297 ; 1.3269 ; 1.3332 ] 
  
Bolt 2 - Tensile Force (kips): [34.7773 ; 34.7325 ; 34.7024 ; 34.6639 ; 34.6216 ; 34.5876 ; 34.5907 ; 34.6695 ; 34.8421 ; 34.9844 ; 35.134 ; 35.4816 ; 36.0611 ; 36.325 ; 36.7444 ; 37.3483 ; 38.1259 ; 39.054 ; 
39.297 ; 39.3871 ; 39.5204 ; 39.7162 ; 40.0017 ; 40.4152 ; 40.9985 ; 41.7946 ; 42.5479 ; 43.278 ; 43.9891 ; 44.1442 ] 
  
Bolt 2 - Shear Force (kips): [0.053007 ; 0.060397 ; 0.10498 ; 0.17078 ; 0.26366 ; 0.39335 ; 0.55307 ; 0.70564 ; 0.83986 ; 0.93963 ; 1.0412 ; 1.1745 ; 1.3408 ; 1.3926 ; 1.4613 ; 1.5528 ; 1.6638 ; 1.8028 ; 1.8402 ; 
1.8545 ; 1.8753 ; 1.9051 ; 1.9485 ; 2.0101 ; 2.1045 ; 2.2348 ; 2.3526 ; 2.4447 ; 2.5202 ; 2.5359 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.947 ; 35.912 ; 35.8975 ; 35.9406 ; 36.102 ; 36.3366 ; 36.7156 ; 37.1195 ; 37.4891 ; 37.917 ; 38.578 ; 40.0032 ; 40.5423 ; 41.3889 ; 42.6744 ; 44.5055 ; 46.9511 ; 47.5898 ; 
47.7984 ; 48.0853 ; 48.4892 ; 49.0273 ; 49.7785 ; 50.9273 ; 52.4059 ; 53.6915 ; 54.6592 ; 55.4683 ; 55.651 ] 
  
Bolt 3 - Shear Force (kips): [0.033043 ; 0.01181 ; 0.02724 ; 0.060173 ; 0.11434 ; 0.19648 ; 0.28986 ; 0.37406 ; 0.45628 ; 0.51169 ; 0.58177 ; 0.64586 ; 0.55442 ; 0.55041 ; 0.55672 ; 0.59886 ; 0.70146 ; 0.8264 ; 
0.8477 ; 0.87443 ; 0.91587 ; 0.96675 ; 1.0604 ; 1.8845 ; 2.7331 ; 3.1504 ; 3.5941 ; 4.1663 ; 4.5732 ; 4.6613 ] 
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Figure B.129 Connection L6_6_0.5_0.75_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 419.2666 
  
Plastic Stiffness (k/in): 1.5536 
  
Displacement (in): [3.2447e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.80623 ; 0.90759 ; 1.0596 ; 1.2877 ; 1.6298 ; 2.143 ; 
2.293 ; 2.518 ; 2.6023 ; 2.7289 ; 2.7764 ; 2.8476 ; 2.9543 ; 3.1145 ; 3.2747 ; 3.4349 ; 3.6752 ; 4.0356 ; 4.5762 ; 5.1762 ; 5.7762 ; 6 ] 
  
Force (kips): [-0.801322 ; 0.53683 ; 1.16399 ; 2.01657 ; 3.17596 ; 4.5676 ; 5.59284 ; 6.0185 ; 6.2298 ; 6.52122 ; 6.9402 ; 7.4791 ; 8.15516 ; 8.37586 ; 8.6788 ; 9.06897 ; 9.55078 ; 10.1288 ; 10.2786 ; 10.4789 ; 
10.5513 ; 10.6576 ; 10.6969 ; 10.7522 ; 10.8318 ; 10.9438 ; 11.0493 ; 11.148 ; 11.2743 ; 11.4331 ; 11.6161 ; 11.7647 ; 11.8734 ; 11.9063 ] 
  
Bolt 1 - Tensile Force (kips): [34.7703 ; 34.7349 ; 34.7179 ; 34.6931 ; 34.6567 ; 34.6061 ; 34.5642 ; 34.5462 ; 34.5389 ; 34.5263 ; 34.4999 ; 34.4711 ; 34.4574 ; 34.4536 ; 34.4509 ; 34.4518 ; 34.4597 ; 34.4752 ; 
34.4797 ; 34.4879 ; 34.4909 ; 34.4951 ; 34.4967 ; 34.4994 ; 34.5037 ; 34.5111 ; 34.5189 ; 34.5269 ; 34.5402 ; 34.5617 ; 34.5971 ; 34.6403 ; 34.686 ; 34.7035 ] 
  
Bolt 1 - Shear Force (kips): [0.051325 ; 0.049469 ; 0.077673 ; 0.12252 ; 0.18961 ; 0.27733 ; 0.35061 ; 0.38665 ; 0.40814 ; 0.44353 ; 0.50932 ; 0.58773 ; 0.6532 ; 0.67424 ; 0.69921 ; 0.72753 ; 0.75946 ; 0.80374 
; 0.8167 ; 0.83447 ; 0.84124 ; 0.85178 ; 0.85578 ; 0.86127 ; 0.86918 ; 0.87982 ; 0.89004 ; 0.90011 ; 0.91367 ; 0.93232 ; 0.9569 ; 0.97931 ; 0.99872 ; 1.0052 ] 
  
Bolt 2 - Tensile Force (kips): [34.7787 ; 34.7318 ; 34.7047 ; 34.6754 ; 34.6533 ; 34.6719 ; 34.7356 ; 34.7801 ; 34.8182 ; 34.9156 ; 35.1063 ; 35.4766 ; 36.0302 ; 36.251 ; 36.6343 ; 37.2057 ; 37.9841 ; 38.9684 ; 
39.2203 ; 39.5614 ; 39.6841 ; 39.8649 ; 39.9312 ; 40.0288 ; 40.1734 ; 40.379 ; 40.5751 ; 40.7642 ; 41.017 ; 41.3387 ; 41.7291 ; 42.0702 ; 42.3519 ; 42.4433 ] 
  
Bolt 2 - Shear Force (kips): [0.052391 ; 0.065362 ; 0.10698 ; 0.16993 ; 0.26203 ; 0.38192 ; 0.48429 ; 0.53376 ; 0.56277 ; 0.62057 ; 0.73521 ; 0.88639 ; 1.0418 ; 1.094 ; 1.1633 ; 1.2491 ; 1.3533 ; 1.489 ; 1.5249 ; 
1.5741 ; 1.592 ; 1.6189 ; 1.6291 ; 1.6437 ; 1.665 ; 1.695 ; 1.7234 ; 1.751 ; 1.7884 ; 1.8371 ; 1.8971 ; 1.9481 ; 1.9878 ; 2.0004 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9326 ; 35.8921 ; 35.8862 ; 35.9688 ; 36.1405 ; 36.382 ; 36.6403 ; 36.8431 ; 37.1355 ; 37.5788 ; 38.2234 ; 39.4451 ; 39.9735 ; 40.7874 ; 42.0192 ; 43.7525 ; 46.1014 ; 
46.8028 ; 47.7251 ; 48.0371 ; 48.4264 ; 48.5751 ; 48.7651 ; 48.9959 ; 49.3224 ; 49.6609 ; 50 ; 50.421 ; 50.9581 ; 51.6446 ; 52.2928 ; 52.7596 ; 52.9238 ] 
  
Bolt 3 - Shear Force (kips): [ 0.03222 ; 0.015879 ; 0.036797 ; 0.07778 ; 0.14549 ; 0.22562 ; 0.26964 ; 0.26532 ; 0.25011 ; 0.28043 ; 0.35467 ; 0.49694 ; 0.52216 ; 0.51156 ; 0.51128 ; 0.5346 ; 0.59416 ; 0.70605 ; 
1.1961 ; 1.5915 ; 1.577 ; 1.374 ; 1.3611 ; 1.2714 ; 0.92635 ; 0.74613 ; 0.79021 ; 0.84088 ; 0.8301 ; 1.2039 ; 1.8406 ; 2.4263 ; 2.7658 ; 2.8455 ] 



   

B.131 

 

 
Figure B.130 Connection L6_6_0.5_0.75_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3526 
  
Plastic Stiffness (k/in): 16.3856 
  
Displacement (in): [2.3086e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.0093994 ; 0.011871 ; 0.015579 ; 0.021141 ; 0.023227 ; 0.026355 ; 0.031048 ; 0.038087 ; 
0.048646 ; 0.064484 ; 0.088242 ; 0.12388 ; 0.17733 ; 0.25751 ; 0.37778 ; 0.38906 ; 0.40597 ; 0.43134 ; 0.4694 ; 0.48367 ; 0.50507 ; 0.53718 ; 0.56929 ; 0.6014 ; 0.64956 ; 0.72181 ; 0.7489 ; 0.78953 ; 0.85049 ; 
0.94192 ; 0.97621 ; 1.0276 ; 1.0469 ; 1.0759 ; 1.0867 ; 1.103 ; 1.1274 ; 1.164 ; 1.2189 ; 1.2395 ; 1.2704 ; 1.3168 ; 1.3863 ; 1.4123 ; 1.4514 ; 1.5101 ; 1.5981 ; 1.6311 ; 1.6805 ; 1.7548 ; 1.8661 ; 2.0331 ; 2.2831 ; 
2.5 ] 
  
Force (kips): [-0.770832 ; 0.178957 ; 0.950827 ; 1.97126 ; 3.32389 ; 5.08425 ; 7.36729 ; 9.36522 ; 11.1134 ; 13.2895 ; 15.6672 ; 16.348 ; 17.2141 ; 18.2502 ; 19.3399 ; 20.429 ; 21.4378 ; 22.4155 ; 23.5789 ; 
24.9813 ; 26.6333 ; 28.5519 ; 28.7196 ; 28.9502 ; 29.3063 ; 29.7861 ; 29.9608 ; 30.2157 ; 30.5722 ; 30.9119 ; 31.2397 ; 31.7095 ; 32.3487 ; 32.5697 ; 32.8964 ; 33.396 ; 34.1451 ; 34.4299 ; 34.8077 ; 34.9453 ; 
35.1461 ; 35.2203 ; 35.3417 ; 35.5141 ; 35.7546 ; 36.1022 ; 36.2322 ; 36.4153 ; 36.6805 ; 37.0485 ; 37.1857 ; 37.3807 ; 37.6553 ; 38.0325 ; 38.1649 ; 38.3597 ; 38.6334 ; 38.9967 ; 39.4733 ; 40.0424 ; 40.4494 ] 
  
Bolt 1 - Tensile Force (kips): [34.7663 ; 34.7388 ; 34.7151 ; 34.6822 ; 34.6366 ; 34.5718 ; 34.4825 ; 34.3992 ; 34.322 ; 34.219 ; 34.0974 ; 34.0602 ; 34.0105 ; 33.9459 ; 33.8625 ; 33.75 ; 33.4089 ; 32.6283 ; 
31.4886 ; 29.9454 ; 27.8768 ; 25.4337 ; 25.4208 ; 25.416 ; 25.4112 ; 25.4071 ; 25.406 ; 25.4048 ; 25.404 ; 25.4042 ; 25.4049 ; 25.4065 ; 25.4105 ; 25.4125 ; 25.3246 ; 25.2695 ; 25.284 ; 25.2891 ; 25.2967 ; 
25.2989 ; 25.2454 ; 25.2281 ; 25.1374 ; 24.9976 ; 24.8315 ; 24.5442 ; 24.3625 ; 24.1223 ; 23.8372 ; 23.3567 ; 23.1692 ; 22.8506 ; 22.3962 ; 21.9828 ; 21.8194 ; 21.4804 ; 21.1209 ; 20.73 ; 20.3427 ; 19.9722 ; 
19.648 ] 
  
Bolt 1 - Shear Force (kips): [0.0532994 ; 0.0399799 ; 0.0695725 ; 0.122968 ; 0.198919 ; 0.30027 ; 0.43569 ; 0.557761 ; 0.667144 ; 0.807234 ; 0.967263 ; 1.01505 ; 1.07796 ; 1.15837 ; 1.26074 ; 1.39655 ; 
1.79769 ; 2.60734 ; 3.66948 ; 4.99099 ; 6.61574 ; 8.36984 ; 8.37911 ; 8.3809 ; 8.38204 ; 8.38237 ; 8.3824 ; 8.3824 ; 8.38245 ; 8.38272 ; 8.38307 ; 8.38373 ; 8.38516 ; 8.38587 ; 8.51372 ; 8.58808 ; 8.58153 ; 
8.57818 ; 8.57278 ; 8.5705 ; 8.80843 ; 8.88926 ; 9.1864 ; 9.60246 ; 10.0635 ; 10.9117 ; 11.3981 ; 11.999 ; 12.7535 ; 13.8545 ; 14.1946 ; 14.7042 ; 15.3834 ; 15.9603 ; 16.1813 ; 16.6733 ; 17.1536 ; 17.6893 ; 
18.2263 ; 18.7145 ; 19.1705 ] 
  
Bolt 2 - Tensile Force (kips): [34.7743 ; 34.7453 ; 34.7175 ; 34.6769 ; 34.6215 ; 34.5477 ; 34.4582 ; 34.3872 ; 34.3335 ; 34.2849 ; 34.2518 ; 34.2473 ; 34.2475 ; 34.2596 ; 34.2776 ; 34.3069 ; 34.1862 ; 33.9 ; 
33.7438 ; 33.984 ; 34.3302 ; 34.622 ; 34.6199 ; 34.6166 ; 34.6043 ; 34.5919 ; 34.5854 ; 34.5791 ; 34.5875 ; 34.5962 ; 34.6125 ; 34.6507 ; 34.769 ; 34.8228 ; 34.9394 ; 35.1359 ; 35.4343 ; 35.5335 ; 35.6519 ; 
35.6763 ; 35.8077 ; 35.8552 ; 35.9463 ; 36.0942 ; 36.2879 ; 36.7092 ; 36.8622 ; 37.0832 ; 37.3432 ; 37.7477 ; 37.8921 ; 38.1329 ; 38.49 ; 38.9184 ; 39.0726 ; 39.3041 ; 39.7068 ; 40.5708 ; 41.9312 ; 43.8247 ; 
45.3519 ] 
  
Bolt 2 - Shear Force (kips): [0.0465776 ; 0.0357204 ; 0.0780153 ; 0.143046 ; 0.232399 ; 0.350903 ; 0.509319 ; 0.65192 ; 0.77958 ; 0.942761 ; 1.13139 ; 1.189 ; 1.26577 ; 1.36668 ; 1.50268 ; 1.68448 ; 2.11371 ; 
2.9106 ; 3.92252 ; 5.10378 ; 6.36984 ; 7.63046 ; 7.75163 ; 7.92616 ; 8.17825 ; 8.52245 ; 8.64612 ; 8.82329 ; 9.06698 ; 9.29744 ; 9.51188 ; 9.80785 ; 10.187 ; 10.3164 ; 10.4801 ; 10.7053 ; 11.0189 ; 11.1361 ; 
11.3962 ; 11.5511 ; 11.6835 ; 11.7376 ; 11.8145 ; 11.907 ; 12.0617 ; 12.1769 ; 12.2162 ; 12.3098 ; 12.641 ; 12.9172 ; 13.1528 ; 13.4092 ; 13.7551 ; 14.4511 ; 14.65 ; 14.8398 ; 15.0577 ; 15.0844 ; 15.0762 ; 
15.0601 ; 14.9718 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9778 ; 35.9601 ; 35.9463 ; 35.9479 ; 35.9986 ; 36.1545 ; 36.33 ; 36.5092 ; 36.8349 ; 37.4553 ; 37.7038 ; 38.0503 ; 38.5065 ; 39.0949 ; 39.8415 ; 40.7701 ; 41.8608 ; 
43.3146 ; 45.3439 ; 48.0604 ; 51.51 ; 51.7782 ; 52.1545 ; 52.6935 ; 53.4259 ; 53.696 ; 54.0849 ; 54.6418 ; 55.21 ; 55.7927 ; 56.6468 ; 57.8157 ; 58.1981 ; 58.7432 ; 59.6769 ; 61.258 ; 61.9765 ; 62.9488 ; 63.2665 
; 63.6856 ; 63.8239 ; 64.0325 ; 64.3324 ; 64.794 ; 65.4576 ; 65.6732 ; 65.9638 ; 66.3517 ; 66.8894 ; 67.1014 ; 67.3774 ; 67.7599 ; 68.2778 ; 68.4661 ; 68.7388 ; 69.1517 ; 69.6528 ; 70.302 ; 70.8801 ; 71.2076 ] 
  
Bolt 3 - Shear Force (kips): [0.031846 ; 0.016834 ; 0.014115 ; 0.026972 ; 0.053501 ; 0.097379 ; 0.16673 ; 0.2282 ; 0.28611 ; 0.36989 ; 0.4864 ; 0.52647 ; 0.58226 ; 0.66107 ; 0.77196 ; 0.91919 ; 1.0801 ; 1.2852 
; 1.5412 ; 1.8024 ; 2.0709 ; 2.3366 ; 2.361 ; 2.3917 ; 2.4527 ; 2.5135 ; 2.5323 ; 2.5705 ; 2.641 ; 2.7211 ; 2.9794 ; 3.8696 ; 4.8486 ; 5.0547 ; 5.3575 ; 5.5934 ; 6.1715 ; 6.0135 ; 5.7318 ; 5.5059 ; 5.3368 ; 5.3153 ; 
5.2277 ; 5.1124 ; 5.0239 ; 5.0132 ; 5.0281 ; 5.0628 ; 5.1147 ; 5.2542 ; 5.3619 ; 5.5092 ; 5.6411 ; 5.781 ; 5.8569 ; 5.9618 ; 6.1429 ; 6.3201 ; 6.4944 ; 6.6487 ; 6.795 ] 
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Figure B.131 Connection L6_6_0.5_0.75_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0558e+003 
  
Plastic Stiffness (k/in): 3.9659 
  
Displacement (in): [2.8904e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.23209 ; 0.34472 ; 0.38695 ; 0.45031 ; 
0.54533 ; 0.68788 ; 0.74133 ; 0.82151 ; 0.85158 ; 0.89668 ; 0.96433 ; 0.9897 ; 1.0278 ; 1.0658 ; 1.1039 ; 1.1609 ; 1.2466 ; 1.375 ; 1.5677 ; 1.8177 ; 2.0677 ; 2.1302 ; 2.2239 ; 2.3645 ; 2.5 ] 
  
Force (kips): [-0.722465 ; 0.543783 ; 1.33969 ; 2.40411 ; 3.82669 ; 5.11094 ; 6.2879 ; 7.7905 ; 9.40753 ; 10.8418 ; 11.8321 ; 12.524 ; 13.0721 ; 13.7624 ; 14.6646 ; 14.9725 ; 15.4047 ; 15.9953 ; 16.7636 ; 
17.0232 ; 17.3941 ; 17.5334 ; 17.7375 ; 18.0275 ; 18.1291 ; 18.2838 ; 18.4324 ; 18.5764 ; 18.7929 ; 19.1159 ; 19.5526 ; 20.1189 ; 20.7715 ; 21.3196 ; 21.4518 ; 21.6377 ; 21.8898 ; 22.1124 ] 
  
Bolt 1 - Tensile Force (kips): [34.7653 ; 34.7284 ; 34.7034 ; 34.668 ; 34.6164 ; 34.5655 ; 34.5161 ; 34.4483 ; 34.3683 ; 34.2871 ; 34.2127 ; 34.1462 ; 34.0866 ; 34.0216 ; 33.9548 ; 33.93 ; 33.8936 ; 33.8324 ; 
33.6454 ; 33.4846 ; 33.2411 ; 33.1467 ; 33.0064 ; 32.7957 ; 32.719 ; 32.6032 ; 32.4896 ; 32.3766 ; 32.1967 ; 31.9168 ; 31.5165 ; 30.9668 ; 30.2712 ; 29.6501 ; 29.4922 ; 29.2705 ; 28.9685 ; 28.6995 ] 
  
Bolt 1 - Shear Force (kips): [0.050553 ; 0.052856 ; 0.092031 ; 0.15208 ; 0.23705 ; 0.31696 ; 0.39302 ; 0.49476 ; 0.61224 ; 0.73074 ; 0.84165 ; 0.94415 ; 1.0399 ; 1.1455 ; 1.2524 ; 1.29 ; 1.3449 ; 1.4353 ; 1.6851 
; 1.8814 ; 2.1621 ; 2.2667 ; 2.4187 ; 2.6412 ; 2.7211 ; 2.8406 ; 2.9569 ; 3.0717 ; 3.2518 ; 3.5272 ; 3.9139 ; 4.4329 ; 5.0674 ; 5.6183 ; 5.7553 ; 5.9471 ; 6.2079 ; 6.4399 ] 
  
Bolt 2 - Tensile Force (kips): [34.7706 ; 34.729 ; 34.6936 ; 34.6476 ; 34.5954 ; 34.5562 ; 34.5387 ; 34.5354 ; 34.5775 ; 34.6847 ; 34.8535 ; 35.0297 ; 35.1937 ; 35.5308 ; 36.3121 ; 36.6627 ; 37.1806 ; 37.9026 ; 
38.8113 ; 39.05 ; 39.3881 ; 39.5102 ; 39.6917 ; 39.9468 ; 40.0413 ; 40.1819 ; 40.3215 ; 40.4625 ; 40.6701 ; 40.9697 ; 41.3919 ; 41.9888 ; 42.7059 ; 43.3855 ; 43.5503 ; 43.7986 ; 44.1753 ; 44.5386 ] 
  
Bolt 2 - Shear Force (kips): [0.042942 ; 0.055918 ; 0.10844 ; 0.18339 ; 0.28756 ; 0.38547 ; 0.47865 ; 0.60199 ; 0.74716 ; 0.90128 ; 1.062 ; 1.212 ; 1.3472 ; 1.5048 ; 1.676 ; 1.7333 ; 1.8133 ; 1.9351 ; 2.1993 ; 
2.3757 ; 2.6278 ; 2.7212 ; 2.8559 ; 3.0506 ; 3.1195 ; 3.2204 ; 3.3151 ; 3.4009 ; 3.5248 ; 3.7077 ; 3.9516 ; 4.2547 ; 4.5991 ; 4.8743 ; 4.9416 ; 5.0314 ; 5.144 ; 5.2367 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9466 ; 35.9141 ; 35.9033 ; 35.9545 ; 36.0715 ; 36.1989 ; 36.3831 ; 36.7388 ; 37.2779 ; 37.7786 ; 38.2634 ; 38.9384 ; 40.088 ; 41.8447 ; 42.4911 ; 43.4638 ; 44.9032 ; 
46.8381 ; 47.4987 ; 48.4339 ; 48.7486 ; 49.1752 ; 49.725 ; 49.9125 ; 50.2105 ; 50.5132 ; 50.8107 ; 51.2708 ; 52.0109 ; 52.998 ; 54.1649 ; 55.728 ; 57.0643 ; 57.4003 ; 57.8799 ; 58.4629 ; 58.9509 ] 
  
Bolt 3 - Shear Force (kips): [0.034857 ; 0.013495 ; 0.02705 ; 0.059507 ; 0.11437 ; 0.17173 ; 0.22257 ; 0.28895 ; 0.36515 ; 0.44931 ; 0.55435 ; 0.66743 ; 0.7449 ; 0.74347 ; 0.83096 ; 0.87949 ; 0.95195 ; 1.0494 ; 
1.1694 ; 1.2094 ; 1.2773 ; 1.316 ; 1.3774 ; 1.4756 ; 1.5023 ; 1.6041 ; 1.9787 ; 2.425 ; 2.5944 ; 2.6439 ; 2.9705 ; 3.5393 ; 4.3529 ; 5.0005 ; 5.323 ; 5.5318 ; 5.8656 ; 6.0617 ] 
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Figure B.132 Connection L6_6_0.5_0.75_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 437.2269 
  
Plastic Stiffness (k/in): 1.7572 
  
Displacement (in): [2.9111e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.80623 ; 0.90759 ; 1.0596 ; 1.2877 ; 1.6298 ; 1.7581 ; 
1.9505 ; 2.0227 ; 2.1309 ; 2.2933 ; 2.3542 ; 2.4455 ; 2.5825 ; 2.6339 ; 2.711 ; 2.8266 ; 2.9999 ; 3.26 ; 3.3575 ; 3.5038 ; 3.7233 ; 4.0524 ; 4.5462 ; 5.1462 ; 5.7462 ; 6 ] 
  
Force (kips): [-0.713371 ; 0.616093 ; 1.33613 ; 2.31772 ; 3.64751 ; 5.3098 ; 6.74955 ; 7.54542 ; 7.9297 ; 8.30554 ; 8.79477 ; 9.40324 ; 10.1611 ; 10.4131 ; 10.7621 ; 11.2227 ; 11.7985 ; 11.9981 ; 12.2744 ; 
12.3736 ; 12.5192 ; 12.733 ; 12.8086 ; 12.9173 ; 13.0706 ; 13.1294 ; 13.2158 ; 13.3397 ; 13.5086 ; 13.7371 ; 13.8171 ; 13.9345 ; 14.0926 ; 14.3019 ; 14.5634 ; 14.8066 ; 14.9995 ; 15.0694 ] 
  
Bolt 1 - Tensile Force (kips): [34.7656 ; 34.7263 ; 34.7031 ; 34.6689 ; 34.6174 ; 34.5429 ; 34.4681 ; 34.4214 ; 34.3976 ; 34.3685 ; 34.3122 ; 34.236 ; 34.1795 ; 34.1627 ; 34.1406 ; 34.1157 ; 34.0929 ; 34.0857 ; 
34.0768 ; 34.074 ; 34.0702 ; 34.064 ; 34.0622 ; 34.06 ; 34.0578 ; 34.0566 ; 34.0546 ; 34.0518 ; 34.0493 ; 34.0476 ; 34.0476 ; 34.0481 ; 34.0503 ; 34.0547 ; 34.0604 ; 34.0652 ; 34.0408 ; 33.9988 ] 
  
Bolt 1 - Shear Force (kips): [0.050323 ; 0.057041 ; 0.094327 ; 0.15217 ; 0.23698 ; 0.35246 ; 0.46611 ; 0.53919 ; 0.58088 ; 0.63515 ; 0.73567 ; 0.86877 ; 0.97373 ; 1.0037 ; 1.043 ; 1.0912 ; 1.1493 ; 1.1708 ; 
1.2018 ; 1.2133 ; 1.2305 ; 1.2578 ; 1.2676 ; 1.2815 ; 1.3015 ; 1.3095 ; 1.3216 ; 1.3394 ; 1.3642 ; 1.3986 ; 1.4108 ; 1.4286 ; 1.4538 ; 1.4908 ; 1.5472 ; 1.6167 ; 1.7188 ; 1.7982 ] 
  
Bolt 2 - Tensile Force (kips): [34.7716 ; 34.7243 ; 34.6889 ; 34.6503 ; 34.6165 ; 34.6293 ; 34.7143 ; 34.8076 ; 34.8741 ; 34.9926 ; 35.2077 ; 35.6153 ; 36.3775 ; 36.7338 ; 37.2862 ; 38.0658 ; 39.1092 ; 39.4799 ; 
39.9996 ; 40.1867 ; 40.4606 ; 40.8605 ; 41.0068 ; 41.2214 ; 41.53 ; 41.6442 ; 41.8133 ; 42.0599 ; 42.4095 ; 42.8908 ; 43.0641 ; 43.3158 ; 43.6603 ; 44.1185 ; 44.6869 ; 45.2261 ; 45.6507 ; 45.7897 ] 
  
Bolt 2 - Shear Force (kips): [0.042653 ; 0.06314 ; 0.11446 ; 0.18971 ; 0.29761 ; 0.44332 ; 0.58701 ; 0.68054 ; 0.73297 ; 0.81086 ; 0.95845 ; 1.1618 ; 1.3497 ; 1.4066 ; 1.4809 ; 1.5763 ; 1.7008 ; 1.747 ; 1.8125 ; 
1.8365 ; 1.8724 ; 1.9296 ; 1.951 ; 1.9829 ; 2.0293 ; 2.047 ; 2.0733 ; 2.1112 ; 2.1643 ; 2.2366 ; 2.2599 ; 2.2875 ; 2.3241 ; 2.3728 ; 2.4361 ; 2.5021 ; 2.5784 ; 2.6318 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9315 ; 35.8941 ; 35.899 ; 36.0153 ; 36.2486 ; 36.6977 ; 37.2504 ; 37.7449 ; 38.2773 ; 38.9484 ; 40.159 ; 42.2739 ; 43.0618 ; 44.2317 ; 45.8562 ; 47.9829 ; 48.7791 ; 
49.9083 ; 50.3306 ; 50.9189 ; 51.6585 ; 51.8901 ; 52.197 ; 52.6027 ; 52.7897 ; 53.067 ; 53.4928 ; 54.0301 ; 54.749 ; 55.0224 ; 55.4499 ; 56.0421 ; 56.8149 ; 57.8976 ; 58.99 ; 59.9947 ; 60.3755 ] 
  
Bolt 3 - Shear Force (kips): [0.033881 ; 0.0159 ; 0.038642 ; 0.083527 ; 0.1574 ; 0.24655 ; 0.3119 ; 0.33824 ; 0.36109 ; 0.43562 ; 0.56885 ; 0.68903 ; 0.8119 ; 0.86334 ; 0.94047 ; 1.03 ; 1.1166 ; 1.5173 ; 2.0768 ; 
2.3755 ; 2.5037 ; 2.2857 ; 2.2182 ; 1.8605 ; 1.3863 ; 1.1873 ; 1.2135 ; 1.2589 ; 1.1959 ; 1.236 ; 1.4984 ; 2.0358 ; 2.5317 ; 2.7939 ; 2.9714 ; 3.2568 ; 3.5909 ; 3.7106 ] 
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Figure B.133 Connection L6_6_0.5_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 2.7788e+003 
  
Plastic Stiffness (k/in): 16.6981 
  
Displacement (in): [2.8131e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.018738 ; 0.02121 ; 0.024918 ; 0.030479 ; 0.038822 ; 0.051336 ; 0.070108 ; 0.098264 ; 0.1405 ; 
0.20385 ; 0.29888 ; 0.33452 ; 0.38797 ; 0.40802 ; 0.43808 ; 0.48318 ; 0.5001 ; 0.52547 ; 0.55084 ; 0.57621 ; 0.61426 ; 0.67134 ; 0.75697 ; 0.75897 ; 0.76198 ; 0.7665 ; 0.77327 ; 0.78343 ; 0.79867 ; 0.82153 ; 
0.85582 ; 0.90725 ; 0.9844 ; 1.0133 ; 1.0242 ; 1.0405 ; 1.0649 ; 1.1015 ; 1.1564 ; 1.177 ; 1.2079 ; 1.2542 ; 1.3237 ; 1.3933 ; 1.4628 ; 1.5323 ; 1.5583 ; 1.5974 ; 1.6561 ; 1.7441 ; 1.876 ; 2.074 ; 2.324 ; 2.5 ] 
  
Force (kips): [-0.91873 ; 2.24834 ; 4.50857 ; 7.29997 ; 9.65911 ; 11.6507 ; 14.0209 ; 14.7334 ; 15.6587 ; 16.7968 ; 18.1167 ; 19.4322 ; 20.6776 ; 21.73 ; 22.7963 ; 24.0358 ; 25.5363 ; 27.3479 ; 27.9399 ; 28.7466 
; 29.0314 ; 29.4504 ; 30.0159 ; 30.2191 ; 30.5125 ; 30.7882 ; 31.0595 ; 31.4525 ; 32.0027 ; 32.7338 ; 32.7508 ; 32.7752 ; 32.8107 ; 32.8641 ; 32.9447 ; 33.0613 ; 33.2496 ; 33.5419 ; 33.9713 ; 34.5566 ; 34.7864 ; 
34.8752 ; 35.0016 ; 35.1906 ; 35.4504 ; 35.8217 ; 35.97 ; 36.1772 ; 36.4593 ; 36.8609 ; 37.2354 ; 37.5748 ; 37.8842 ; 37.9958 ; 38.1582 ; 38.3873 ; 38.6978 ; 39.1136 ; 39.6357 ; 40.1604 ; 40.4729 ] 
  
Bolt 1 - Tensile Force (kips): [34.8079 ; 34.706 ; 34.6226 ; 34.5108 ; 34.4092 ; 34.3174 ; 34.2003 ; 34.1632 ; 34.1131 ; 34.0482 ; 33.9671 ; 33.8696 ; 33.7376 ; 33.2324 ; 32.3198 ; 31.0665 ; 29.3312 ; 26.9346 ; 
26.11 ; 25.4495 ; 25.4478 ; 25.448 ; 25.4526 ; 25.4546 ; 25.4579 ; 25.4617 ; 25.4664 ; 25.4742 ; 25.4864 ; 25.3671 ; 25.3467 ; 25.3349 ; 25.3332 ; 25.3316 ; 25.3306 ; 25.3313 ; 25.3356 ; 25.3456 ; 25.3637 ; 
25.3914 ; 25.4021 ; 25.3711 ; 25.3299 ; 25.2029 ; 25.0323 ; 24.7551 ; 24.5632 ; 24.2707 ; 23.9343 ; 23.4889 ; 22.8853 ; 22.4359 ; 22.1054 ; 21.9585 ; 21.7735 ; 21.5164 ; 21.2497 ; 21.0167 ; 20.6423 ; 20.4328 ; 
20.2891 ] 
  
Bolt 1 - Shear Force (kips): [0.0449943 ; 0.152516 ; 0.285019 ; 0.45452 ; 0.602758 ; 0.731191 ; 0.889224 ; 0.938205 ; 1.00303 ; 1.08507 ; 1.18524 ; 1.30423 ; 1.46327 ; 2.04217 ; 2.94841 ; 4.0865 ; 5.52688 ; 
7.35311 ; 7.93604 ; 8.38937 ; 8.39271 ; 8.3954 ; 8.39829 ; 8.39924 ; 8.40055 ; 8.40195 ; 8.40358 ; 8.40624 ; 8.41032 ; 8.55921 ; 8.57939 ; 8.59135 ; 8.59348 ; 8.5963 ; 8.59896 ; 8.60106 ; 8.60217 ; 8.60196 ; 
8.60062 ; 8.59787 ; 8.59676 ; 8.7242 ; 8.91852 ; 9.35071 ; 9.8527 ; 10.711 ; 11.244 ; 11.9713 ; 12.891 ; 13.9766 ; 15.1167 ; 15.9357 ; 16.5595 ; 16.8216 ; 17.15 ; 17.5881 ; 18.091 ; 18.6086 ; 19.3839 ; 20.0738 ; 
20.5762 ] 
  
Bolt 2 - Tensile Force (kips): [34.8337 ; 34.7157 ; 34.6205 ; 34.5097 ; 34.4269 ; 34.3696 ; 34.3231 ; 34.3139 ; 34.3056 ; 34.3041 ; 34.3242 ; 34.3463 ; 34.3714 ; 34.1266 ; 33.8427 ; 33.8195 ; 33.961 ; 34.2432 ; 
34.3118 ; 34.359 ; 34.347 ; 34.3242 ; 34.2937 ; 34.2786 ; 34.256 ; 34.2421 ; 34.2462 ; 34.2641 ; 34.3313 ; 34.5087 ; 34.5162 ; 34.5253 ; 34.5372 ; 34.5581 ; 34.5929 ; 34.6465 ; 34.7228 ; 34.8321 ; 35.0021 ; 
35.2765 ; 35.2786 ; 35.3259 ; 35.4056 ; 35.5363 ; 35.748 ; 36.1308 ; 36.2775 ; 36.4988 ; 36.8147 ; 37.1689 ; 37.5663 ; 37.9862 ; 38.4572 ; 38.6486 ; 38.9329 ; 39.3811 ; 40.0695 ; 41.1439 ; 42.6464 ; 44.3023 ; 
45.3594 ] 
  
Bolt 2 - Shear Force (kips): [0.0698411 ; 0.15045 ; 0.296149 ; 0.483391 ; 0.647159 ; 0.789335 ; 0.963778 ; 1.01846 ; 1.09187 ; 1.18643 ; 1.30592 ; 1.46099 ; 1.67543 ; 2.27252 ; 3.16077 ; 4.21716 ; 5.46716 ; 
6.80315 ; 7.21472 ; 7.7972 ; 8.01706 ; 8.32513 ; 8.74396 ; 8.89349 ; 9.10685 ; 9.30459 ; 9.48317 ; 9.72997 ; 10.0595 ; 10.4714 ; 10.4789 ; 10.4916 ; 10.512 ; 10.5406 ; 10.5813 ; 10.6403 ; 10.7281 ; 10.8563 ; 
11.0314 ; 11.271 ; 11.5305 ; 11.5849 ; 11.6522 ; 11.7441 ; 11.8857 ; 11.9903 ; 12.0307 ; 12.0887 ; 12.212 ; 12.7937 ; 13.2068 ; 13.5852 ; 13.8416 ; 13.8862 ; 13.9386 ; 13.9712 ; 13.9863 ; 13.9693 ; 13.7714 ; 
13.5451 ; 13.3303 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9434 ; 35.9762 ; 36.1518 ; 36.3599 ; 36.5841 ; 36.9778 ; 37.1588 ; 37.4644 ; 37.8963 ; 38.465 ; 39.1674 ; 40.0409 ; 41.0725 ; 42.3381 ; 44.0365 ; 46.367 ; 49.4027 ; 
50.4096 ; 51.7895 ; 52.2366 ; 52.837 ; 53.6954 ; 54.0207 ; 54.479 ; 54.9167 ; 55.3585 ; 56.0598 ; 57.0907 ; 58.3453 ; 58.3722 ; 58.4119 ; 58.4704 ; 58.5568 ; 58.6877 ; 58.8851 ; 59.2133 ; 59.7409 ; 60.6287 ; 
62.0153 ; 62.6303 ; 62.8493 ; 63.1349 ; 63.5431 ; 64.051 ; 64.7606 ; 65.0346 ; 65.4188 ; 65.8983 ; 66.4773 ; 67.0639 ; 67.5396 ; 67.9623 ; 68.126 ; 68.3859 ; 68.7415 ; 69.1876 ; 69.7758 ; 70.4351 ; 70.9562 ; 
71.1876 ] 
  
Bolt 3 - Shear Force (kips): [0.042047 ; 0.024849 ; 0.076084 ; 0.15897 ; 0.23233 ; 0.30105 ; 0.39854 ; 0.43346 ; 0.4842 ; 0.55344 ; 0.64711 ; 0.77788 ; 0.94895 ; 1.126 ; 1.3559 ; 1.6192 ; 1.8859 ; 2.1873 ; 
2.2746 ; 2.3834 ; 2.4262 ; 2.4965 ; 2.5642 ; 2.585 ; 2.6475 ; 2.701 ; 2.8485 ; 3.5215 ; 4.511 ; 5.1836 ; 5.1974 ; 5.2176 ; 5.2466 ; 5.2975 ; 5.397 ; 5.505 ; 5.6373 ; 5.7538 ; 6.194 ; 6.44 ; 6.0665 ; 5.9634 ; 5.773 ; 
5.5198 ; 5.4004 ; 5.2677 ; 5.2212 ; 5.1321 ; 5.1305 ; 5.198 ; 5.4183 ; 5.5941 ; 5.7594 ; 5.8537 ; 5.9961 ; 6.1491 ; 6.3016 ; 6.5052 ; 6.7431 ; 6.868 ; 6.9861 ] 
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Figure B.134 Connection L6_6_0.5_0.75_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0821e+003 
  
Plastic Stiffness (k/in): 4.6280 
  
Displacement (in): [2.4896e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.38012 ; 0.44347 ; 0.5385 ; 
0.68104 ; 0.7345 ; 0.81468 ; 0.84474 ; 0.88985 ; 0.9575 ; 0.98287 ; 1.0209 ; 1.078 ; 1.1636 ; 1.2921 ; 1.4847 ; 1.7347 ; 1.9847 ; 2.2347 ; 2.4847 ; 2.5 ] 
  
Force (kips): [-0.81022 ; 0.510602 ; 1.30318 ; 2.02554 ; 3.01427 ; 4.36345 ; 6.1687 ; 8.28334 ; 10.2205 ; 11.5592 ; 12.3931 ; 13 ; 13.6754 ; 14.5764 ; 14.8865 ; 15.323 ; 15.9167 ; 16.6958 ; 16.9626 ; 17.3428 ; 
17.4842 ; 17.6913 ; 17.9845 ; 18.0872 ; 18.242 ; 18.4643 ; 18.7899 ; 19.2611 ; 19.8657 ; 20.5509 ; 21.1294 ; 21.6346 ; 22.0626 ; 22.0869 ] 
  
Bolt 1 - Tensile Force (kips): [34.8067 ; 34.7653 ; 34.7384 ; 34.7129 ; 34.6758 ; 34.621 ; 34.5423 ; 34.4408 ; 34.3344 ; 34.2454 ; 34.1744 ; 34.1166 ; 34.0693 ; 34.002 ; 33.9785 ; 33.9447 ; 33.8943 ; 33.7934 ; 
33.7054 ; 33.5041 ; 33.4296 ; 33.3113 ; 33.1281 ; 33.059 ; 32.9517 ; 32.7899 ; 32.5378 ; 32.1369 ; 31.5698 ; 30.8698 ; 30.2433 ; 29.6718 ; 29.187 ; 29.1592 ] 
  
Bolt 1 - Shear Force (kips): [0.039246 ; 0.058996 ; 0.10417 ; 0.14827 ; 0.21028 ; 0.29754 ; 0.41983 ; 0.5725 ; 0.72727 ; 0.85833 ; 0.96871 ; 1.0632 ; 1.1444 ; 1.2521 ; 1.2884 ; 1.3402 ; 1.4182 ; 1.568 ; 1.6836 ; 
1.9329 ; 2.0217 ; 2.1586 ; 2.363 ; 2.4381 ; 2.5532 ; 2.7243 ; 2.9841 ; 3.3865 ; 3.9401 ; 4.5954 ; 5.1682 ; 5.6764 ; 6.1041 ; 6.1285 ] 
  
Bolt 2 - Tensile Force (kips): [34.8295 ; 34.78 ; 34.747 ; 34.7165 ; 34.6791 ; 34.6356 ; 34.601 ; 34.6093 ; 34.6975 ; 34.8854 ; 35.1063 ; 35.2996 ; 35.6521 ; 36.4354 ; 36.7857 ; 37.302 ; 38.0219 ; 38.9904 ; 
39.2929 ; 39.6776 ; 39.8158 ; 40.0106 ; 40.2778 ; 40.3717 ; 40.5043 ; 40.6931 ; 40.9564 ; 41.3196 ; 41.8661 ; 42.5448 ; 43.1973 ; 43.8442 ; 44.5039 ; 44.5445 ] 
  
Bolt 2 - Shear Force (kips): [0.062998 ; 0.054232 ; 0.097427 ; 0.14301 ; 0.20962 ; 0.30385 ; 0.43674 ; 0.60106 ; 0.77456 ; 0.94579 ; 1.1095 ; 1.25 ; 1.3812 ; 1.5495 ; 1.6051 ; 1.6818 ; 1.7924 ; 1.9794 ; 2.0938 ; 
2.3201 ; 2.4009 ; 2.5229 ; 2.703 ; 2.7686 ; 2.8683 ; 3.0144 ; 3.2283 ; 3.5252 ; 3.8741 ; 4.2602 ; 4.573 ; 4.83 ; 5.0225 ; 5.0328 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9474 ; 35.9127 ; 35.8978 ; 35.913 ; 35.997 ; 36.1878 ; 36.4818 ; 37.0328 ; 37.6389 ; 38.1371 ; 38.7837 ; 39.9275 ; 41.6661 ; 42.3052 ; 43.2749 ; 44.7152 ; 46.6715 ; 
47.3452 ; 48.2956 ; 48.6144 ; 49.0437 ; 49.5929 ; 49.7827 ; 50.084 ; 50.5309 ; 51.2202 ; 52.2881 ; 53.5891 ; 55.111 ; 56.5004 ; 57.7262 ; 58.6982 ; 58.754 ] 
  
Bolt 3 - Shear Force (kips): [0.046226 ; 0.017132 ; 0.01861 ; 0.040905 ; 0.075623 ; 0.13224 ; 0.21246 ; 0.30681 ; 0.40562 ; 0.51832 ; 0.65417 ; 0.75982 ; 0.7569 ; 0.84646 ; 0.89605 ; 0.96857 ; 1.0713 ; 1.1859 ; 
1.222 ; 1.2861 ; 1.3227 ; 1.3831 ; 1.4843 ; 1.5133 ; 1.5985 ; 2.2028 ; 2.7251 ; 2.8782 ; 3.442 ; 4.1323 ; 4.8938 ; 5.5619 ; 6.1189 ; 6.1516 ] 
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Figure B.135 Connection L6_6_0.5_0.75_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.75_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 445.5475 
  
Plastic Stiffness (k/in): 2.0077 
  
Displacement (in): [2.3377e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.6035 ; 0.70486 ; 0.85691 ; 1.085 ; 1.4271 ; 1.9402 ; 
2.0902 ; 2.1465 ; 2.2309 ; 2.3574 ; 2.4049 ; 2.4761 ; 2.5829 ; 2.7431 ; 2.9833 ; 3.3437 ; 3.4338 ; 3.5239 ; 3.6591 ; 3.8618 ; 4.1659 ; 4.2799 ; 4.451 ; 4.7076 ; 5.0924 ; 5.6697 ; 6 ] 
  
Force (kips): [-0.779774 ; 0.596254 ; 1.30873 ; 2.28223 ; 3.60218 ; 5.24679 ; 6.70114 ; 7.54412 ; 7.9365 ; 8.30721 ; 8.79014 ; 9.39041 ; 9.59397 ; 9.88118 ; 10.2745 ; 10.7987 ; 11.4566 ; 12.2444 ; 12.4478 ; 
12.5253 ; 12.6405 ; 12.7978 ; 12.8565 ; 12.9377 ; 13.0571 ; 13.2338 ; 13.475 ; 13.7902 ; 13.8646 ; 13.9363 ; 14.0352 ; 14.1713 ; 14.3571 ; 14.4204 ; 14.5087 ; 14.6293 ; 14.7821 ; 14.9719 ; 15.0642 ] 
  
Bolt 1 - Tensile Force (kips): [34.8075 ; 34.7632 ; 34.7376 ; 34.7005 ; 34.6439 ; 34.5648 ; 34.4847 ; 34.4324 ; 34.4083 ; 34.3811 ; 34.3284 ; 34.2764 ; 34.2618 ; 34.2408 ; 34.213 ; 34.1784 ; 34.1432 ; 34.1175 ; 
34.1137 ; 34.1121 ; 34.109 ; 34.1056 ; 34.1038 ; 34.1021 ; 34.0998 ; 34.0953 ; 34.0888 ; 34.0818 ; 34.0806 ; 34.0796 ; 34.0787 ; 34.0773 ; 34.0746 ; 34.0731 ; 34.0708 ; 34.0681 ; 34.0663 ; 34.067 ; 34.0646 ] 
  
Bolt 1 - Shear Force (kips): [0.037987 ; 0.065387 ; 0.10916 ; 0.17338 ; 0.26514 ; 0.38894 ; 0.5118 ; 0.59339 ; 0.63689 ; 0.69001 ; 0.7875 ; 0.88521 ; 0.91295 ; 0.95154 ; 1.0005 ; 1.062 ; 1.1366 ; 1.2229 ; 1.2471 
; 1.257 ; 1.2725 ; 1.294 ; 1.3025 ; 1.3139 ; 1.3308 ; 1.3568 ; 1.3943 ; 1.4453 ; 1.4576 ; 1.4695 ; 1.4866 ; 1.5121 ; 1.5498 ; 1.5642 ; 1.5854 ; 1.6159 ; 1.6587 ; 1.7192 ; 1.7568 ] 
  
Bolt 2 - Tensile Force (kips): [34.8322 ; 34.7779 ; 34.7461 ; 34.7106 ; 34.6819 ; 34.7027 ; 34.7911 ; 34.8964 ; 34.9723 ; 35.0956 ; 35.3254 ; 35.7821 ; 35.9514 ; 36.2317 ; 36.7505 ; 37.5794 ; 38.7117 ; 40.1786 ; 
40.5573 ; 40.697 ; 40.905 ; 41.1988 ; 41.307 ; 41.4632 ; 41.6904 ; 42.0153 ; 42.4656 ; 43.0829 ; 43.2281 ; 43.3697 ; 43.5723 ; 43.858 ; 44.2453 ; 44.3798 ; 44.5703 ; 44.8336 ; 45.1719 ; 45.5998 ; 45.8146 ] 
  
Bolt 2 - Shear Force (kips): [0.061645 ; 0.059828 ; 0.101 ; 0.1668 ; 0.2639 ; 0.39419 ; 0.52391 ; 0.61454 ; 0.6676 ; 0.74494 ; 0.89071 ; 1.0539 ; 1.1017 ; 1.1685 ; 1.2573 ; 1.3713 ; 1.5177 ; 1.7048 ; 1.7577 ; 
1.7785 ; 1.8101 ; 1.855 ; 1.8721 ; 1.8961 ; 1.9314 ; 1.9847 ; 2.0602 ; 2.1599 ; 2.1837 ; 2.2052 ; 2.2344 ; 2.2732 ; 2.3253 ; 2.3438 ; 2.3702 ; 2.4061 ; 2.4503 ; 2.5088 ; 2.5419 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9315 ; 35.892 ; 35.895 ; 36.0083 ; 36.2371 ; 36.6773 ; 37.2275 ; 37.7236 ; 38.258 ; 38.9202 ; 40.105 ; 40.5927 ; 41.3688 ; 42.5582 ; 44.3309 ; 46.6986 ; 49.7243 ; 50.6075 ; 
50.9197 ; 51.349 ; 51.8419 ; 52.0186 ; 52.238 ; 52.5627 ; 53.1321 ; 53.8964 ; 54.904 ; 55.1973 ; 55.464 ; 55.8298 ; 56.3066 ; 57.0419 ; 57.3065 ; 57.6477 ; 58.1497 ; 58.8607 ; 59.8446 ; 60.3223 ] 
  
Bolt 3 - Shear Force (kips): [0.045166 ; 0.013797 ; 0.031477 ; 0.076195 ; 0.14958 ; 0.23889 ; 0.30689 ; 0.33984 ; 0.36356 ; 0.43636 ; 0.57188 ; 0.69871 ; 0.72942 ; 0.7816 ; 0.85895 ; 0.96795 ; 1.0779 ; 1.6777 ; 
2.3563 ; 2.4073 ; 2.3841 ; 2.2019 ; 2.013 ; 1.7775 ; 1.3092 ; 1.1965 ; 1.2549 ; 1.3663 ; 1.727 ; 2.1297 ; 2.4293 ; 2.7168 ; 2.7439 ; 2.7845 ; 2.902 ; 3.0187 ; 3.3123 ; 3.6124 ; 3.7347 ] 
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Figure B.136 Connection L6_6_0.5_0.875_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2886e+003 
  
Plastic Stiffness (k/in): 16.9597 
  
Displacement (in): [4.473e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.46527 ; 0.47418 ; 
0.48755 ; 0.50759 ; 0.52764 ; 0.54768 ; 0.57775 ; 0.62285 ; 0.66795 ; 0.71305 ; 0.78071 ; 0.80608 ; 0.84413 ; 0.90121 ; 0.98684 ; 1.1153 ; 1.3079 ; 1.3704 ; 1.4642 ; 1.6048 ; 1.6575 ; 1.7366 ; 1.8553 ; 1.8998 ; 
1.9665 ; 1.9915 ; 2.0291 ; 2.0854 ; 2.1699 ; 2.2966 ; 2.4866 ; 2.5 ] 
  
Force (kips): [-1.47333 ; 2.38213 ; 4.94973 ; 8.05702 ; 11.6572 ; 15.0692 ; 17.2139 ; 18.4618 ; 19.7106 ; 21.0185 ; 22.379 ; 23.9367 ; 25.8087 ; 26.4079 ; 27.2198 ; 27.5083 ; 27.628 ; 27.8018 ; 28.0649 ; 28.3293 
; 28.5774 ; 28.9247 ; 29.4213 ; 29.8778 ; 30.3082 ; 30.9117 ; 31.1421 ; 31.4648 ; 31.9108 ; 32.4858 ; 33.2472 ; 34.1962 ; 34.4566 ; 34.7992 ; 35.2441 ; 35.4001 ; 35.6332 ; 35.9244 ; 36.0221 ; 36.1627 ; 36.2184 ; 
36.2966 ; 36.4071 ; 36.5643 ; 36.7722 ; 37.036 ; 37.0525 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.582 ; 48.4447 ; 48.3493 ; 48.2294 ; 48.0813 ; 47.9297 ; 47.8238 ; 47.7454 ; 47.6472 ; 47.5493 ; 47.4483 ; 47.3434 ; 47.2103 ; 47.1576 ; 47.0542 ; 47.0027 ; 46.9782 ; 46.9374 ; 
46.8553 ; 46.7271 ; 46.5999 ; 46.4152 ; 46.1418 ; 45.8794 ; 45.626 ; 45.2459 ; 45.0961 ; 44.884 ; 44.5727 ; 44.156 ; 43.5812 ; 42.8186 ; 42.605 ; 42.3282 ; 41.9595 ; 41.885 ; 41.9062 ; 41.9327 ; 41.9399 ; 
41.9458 ; 41.9522 ; 41.9615 ; 41.9746 ; 41.9925 ; 42.0146 ; 42.0329 ; 42.0341 ] 
  
Bolt 1 - Shear Force (kips): [0.082574 ; 0.15214 ; 0.28958 ; 0.46571 ; 0.6795 ; 0.89258 ; 1.0423 ; 1.1589 ; 1.3074 ; 1.4551 ; 1.6077 ; 1.7675 ; 1.9674 ; 2.0448 ; 2.1909 ; 2.2623 ; 2.2959 ; 2.3522 ; 2.4662 ; 2.6421 
; 2.8131 ; 3.0552 ; 3.3992 ; 3.7169 ; 4.0151 ; 4.4512 ; 4.6201 ; 4.8567 ; 5.1993 ; 5.6518 ; 6.2654 ; 7.0622 ; 7.2822 ; 7.5662 ; 7.942 ; 8.0236 ; 8.011 ; 8.0096 ; 8.0149 ; 8.0311 ; 8.0265 ; 8.0215 ; 8.0176 ; 8.0165 ; 
8.0254 ; 8.0631 ; 8.0658 ] 
  
Bolt 2 - Tensile Force (kips): [48.5898 ; 48.4029 ; 48.2689 ; 48.1141 ; 47.9333 ; 47.7595 ; 47.6261 ; 47.5155 ; 47.4275 ; 47.3917 ; 47.4264 ; 47.3589 ; 47.3137 ; 47.3212 ; 47.3532 ; 47.3564 ; 47.3513 ; 47.3435 ; 
47.3163 ; 47.2508 ; 47.192 ; 47.1252 ; 47.0562 ; 47.0225 ; 47.024 ; 47.0529 ; 47.0585 ; 47.0955 ; 47.1829 ; 47.4344 ; 47.972 ; 48.9223 ; 49.255 ; 49.7842 ; 50.5835 ; 50.9119 ; 51.4933 ; 52.2885 ; 52.5679 ; 
52.969 ; 53.128 ; 53.36 ; 53.6946 ; 54.1738 ; 54.8463 ; 55.774 ; 55.8372 ] 
  
Bolt 2 - Shear Force (kips): [0.085328 ; 0.2141 ; 0.4037 ; 0.64574 ; 0.93909 ; 1.2382 ; 1.4801 ; 1.7115 ; 2.0081 ; 2.2688 ; 2.4617 ; 2.663 ; 2.9547 ; 3.0697 ; 3.2708 ; 3.3605 ; 3.4006 ; 3.4654 ; 3.5878 ; 3.7612 ; 
3.929 ; 4.1663 ; 4.5015 ; 4.8086 ; 5.0938 ; 5.4984 ; 5.6534 ; 5.8651 ; 6.1559 ; 6.4809 ; 6.8226 ; 7.1814 ; 7.2623 ; 7.3434 ; 7.4218 ; 7.4144 ; 7.3114 ; 7.1867 ; 7.1464 ; 7.0942 ; 7.0669 ; 7.0279 ; 6.9742 ; 6.9014 ; 
6.8041 ; 6.6768 ; 6.668 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8911 ; 49.8553 ; 49.8617 ; 49.9275 ; 50.062 ; 50.3226 ; 50.4948 ; 50.6725 ; 51.067 ; 52.1335 ; 53.8864 ; 56.3649 ; 57.2286 ; 58.4594 ; 58.8995 ; 59.0482 ; 59.2479 ; 
59.5171 ; 59.7415 ; 59.9431 ; 60.25 ; 60.6966 ; 61.1449 ; 61.5905 ; 62.3552 ; 62.707 ; 63.2395 ; 64.017 ; 64.894 ; 66.1105 ; 67.6612 ; 68.0401 ; 68.5013 ; 69.0942 ; 69.279 ; 69.5333 ; 69.9201 ; 70.0417 ; 70.2867 
; 70.4147 ; 70.5994 ; 70.888 ; 71.3081 ; 71.8277 ; 72.4501 ; 72.4849 ] 
  
Bolt 3 - Shear Force (kips): [0.0458855 ; 0.0531395 ; 0.124245 ; 0.228259 ; 0.373747 ; 0.561528 ; 0.761195 ; 0.958199 ; 1.19328 ; 1.54104 ; 1.80853 ; 2.09198 ; 2.55354 ; 2.70901 ; 2.90235 ; 2.9709 ; 3.00916 ; 
3.06238 ; 3.17158 ; 3.31729 ; 3.46005 ; 3.66127 ; 4.80968 ; 6.37994 ; 7.85644 ; 9.14552 ; 9.39353 ; 9.85628 ; 9.98592 ; 10.5607 ; 11.7359 ; 13.1736 ; 13.8161 ; 14.6103 ; 15.6347 ; 16.1255 ; 17.0916 ; 18.052 ; 
18.3895 ; 18.7954 ; 18.9995 ; 19.2601 ; 19.5394 ; 19.981 ; 20.5599 ; 21.4168 ; 21.4712 ] 
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Figure B.137 Connection L6_6_0.5_0.875_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1337 
  
Plastic Stiffness (k/in): 3.9154 
  
Displacement (in): [4.2672e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.2549 ; 1.5049 ; 
1.5205 ; 1.5439 ; 1.5791 ; 1.6318 ; 1.7109 ; 1.8296 ; 1.8741 ; 1.9408 ; 2.0409 ; 2.1911 ; 2.4164 ; 2.5 ] 
  
Force (kips): [-1.42225 ; 0.389454 ; 1.18917 ; 2.26366 ; 3.66243 ; 5.49472 ; 7.47375 ; 8.92309 ; 9.64955 ; 10.0527 ; 10.484 ; 11.1483 ; 12.0385 ; 13.1131 ; 14.2507 ; 15.1419 ; 15.8646 ; 16.4611 ; 16.5013 ; 
16.5639 ; 16.6452 ; 16.773 ; 16.9471 ; 17.1794 ; 17.2631 ; 17.3813 ; 17.5459 ; 17.7764 ; 18.068 ; 18.1619 ] 
  
Bolt 1 - Tensile Force (kips): [48.5814 ; 48.518 ; 48.4895 ; 48.4502 ; 48.3975 ; 48.3254 ; 48.2427 ; 48.177 ; 48.1409 ; 48.1182 ; 48.0913 ; 48.0738 ; 48.044 ; 48.0215 ; 48.0316 ; 48.0486 ; 48.0746 ; 48.1032 ; 
48.1046 ; 48.1067 ; 48.1107 ; 48.1171 ; 48.1276 ; 48.1449 ; 48.1517 ; 48.1621 ; 48.1787 ; 48.2048 ; 48.2464 ; 48.2625 ] 
  
Bolt 1 - Shear Force (kips): [0.079797 ; 0.064783 ; 0.097324 ; 0.15167 ; 0.22942 ; 0.33889 ; 0.46608 ; 0.56972 ; 0.63422 ; 0.68443 ; 0.74842 ; 0.80685 ; 0.89917 ; 0.99756 ; 1.0741 ; 1.1399 ; 1.1931 ; 1.2456 ; 
1.2495 ; 1.2552 ; 1.2628 ; 1.2732 ; 1.2876 ; 1.3069 ; 1.3139 ; 1.3238 ; 1.3372 ; 1.3552 ; 1.3783 ; 1.3861 ] 
  
Bolt 2 - Tensile Force (kips): [48.5866 ; 48.5023 ; 48.4585 ; 48.3982 ; 48.3261 ; 48.2485 ; 48.1905 ; 48.1674 ; 48.175 ; 48.1928 ; 48.2404 ; 48.382 ; 48.5553 ; 48.906 ; 49.3407 ; 49.7031 ; 50.0627 ; 50.4403 ; 
50.4637 ; 50.499 ; 50.5518 ; 50.6308 ; 50.7498 ; 50.931 ; 50.9983 ; 51.0994 ; 51.2532 ; 51.4872 ; 51.8288 ; 51.9506 ] 
  
Bolt 2 - Shear Force (kips): [0.081958 ; 0.085171 ; 0.14139 ; 0.22556 ; 0.34229 ; 0.50423 ; 0.69101 ; 0.85355 ; 0.9754 ; 1.0696 ; 1.1923 ; 1.3423 ; 1.5435 ; 1.7066 ; 1.8048 ; 1.882 ; 1.9676 ; 2.0701 ; 2.0777 ; 
2.0893 ; 2.1055 ; 2.13 ; 2.166 ; 2.2193 ; 2.2396 ; 2.2703 ; 2.3163 ; 2.3872 ; 2.4925 ; 2.5307 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9226 ; 49.8575 ; 49.7832 ; 49.7144 ; 49.652 ; 49.5791 ; 49.5538 ; 49.4338 ; 49.3798 ; 49.4226 ; 49.6092 ; 50.22 ; 51.196 ; 52.9491 ; 54.8055 ; 56.5291 ; 58.0927 ; 58.2077 ; 
58.3648 ; 58.5386 ; 58.8316 ; 59.1778 ; 59.6271 ; 59.7945 ; 60.0139 ; 60.303 ; 60.7448 ; 61.2901 ; 61.4731 ] 
  
Bolt 3 - Shear Force (kips): [0.051259 ; 0.02126 ; 0.035541 ; 0.073006 ; 0.13134 ; 0.21661 ; 0.31157 ; 0.38507 ; 0.43613 ; 0.44926 ; 0.50094 ; 0.62982 ; 0.81028 ; 1.0345 ; 0.95479 ; 1.9263 ; 3.0349 ; 3.8684 ; 
3.8633 ; 3.6946 ; 3.5259 ; 2.8217 ; 1.7298 ; 0.69109 ; 0.69127 ; 0.79256 ; 1.3166 ; 2.0806 ; 3.0073 ; 3.3327 ] 
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Figure B.138 Connection L6_6_0.5_0.875_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 542.2187 
  
Plastic Stiffness (k/in): 1.9683 
  
Displacement (in): [5.6413e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.40077 ; 0.46835 ; 0.56971 ; 0.72176 ; 0.94983 ; 1.2919 ; 1.8051 ; 
2.4051 ; 3.0051 ; 3.6051 ; 3.7551 ; 3.8113 ; 3.8957 ; 4.0223 ; 4.2121 ; 4.4969 ; 4.924 ; 5.524 ; 6 ] 
  
Force (kips): [-1.39135 ; 0.485327 ; 1.1503 ; 2.05272 ; 3.26538 ; 4.65221 ; 5.60833 ; 5.9809 ; 6.18808 ; 6.47738 ; 6.89489 ; 7.04471 ; 7.24826 ; 7.52725 ; 7.91443 ; 8.42506 ; 9.05297 ; 9.73901 ; 10.3295 ; 
10.7724 ; 11.1093 ; 11.178 ; 11.2061 ; 11.2472 ; 11.3019 ; 11.3751 ; 11.4676 ; 11.5797 ; 11.7021 ; 11.7712 ] 
  
Bolt 1 - Tensile Force (kips): [48.5819 ; 48.5158 ; 48.4919 ; 48.4581 ; 48.4104 ; 48.3514 ; 48.3073 ; 48.2891 ; 48.2804 ; 48.2678 ; 48.243 ; 48.2322 ; 48.2201 ; 48.2199 ; 48.2164 ; 48.2099 ; 48.2074 ; 48.2167 ; 
48.2386 ; 48.2696 ; 48.3081 ; 48.3179 ; 48.3214 ; 48.3264 ; 48.3345 ; 48.3474 ; 48.368 ; 48.4013 ; 48.4509 ; 48.4924 ] 
  
Bolt 1 - Shear Force (kips): [0.079156 ; 0.069074 ; 0.098253 ; 0.14572 ; 0.21696 ; 0.30816 ; 0.38005 ; 0.41536 ; 0.43937 ; 0.47472 ; 0.53789 ; 0.56398 ; 0.59588 ; 0.61413 ; 0.64741 ; 0.69825 ; 0.76031 ; 
0.83182 ; 0.90011 ; 0.9538 ; 0.99628 ; 1.0067 ; 1.011 ; 1.0176 ; 1.0266 ; 1.0391 ; 1.0561 ; 1.0781 ; 1.1046 ; 1.1221 ] 
  
Bolt 2 - Tensile Force (kips): [48.5887 ; 48.4997 ; 48.4591 ; 48.407 ; 48.3523 ; 48.3165 ; 48.3176 ; 48.3217 ; 48.33 ; 48.3487 ; 48.3892 ; 48.409 ; 48.4664 ; 48.589 ; 48.7236 ; 48.9011 ; 49.2172 ; 49.6723 ; 
50.0801 ; 50.4272 ; 50.7399 ; 50.8081 ; 50.8336 ; 50.8712 ; 50.9256 ; 51.0031 ; 51.1103 ; 51.2522 ; 51.4253 ; 51.5424 ] 
  
Bolt 2 - Shear Force (kips): [0.080874 ; 0.094972 ; 0.14813 ; 0.22688 ; 0.34032 ; 0.48 ; 0.58937 ; 0.6365 ; 0.66647 ; 0.72462 ; 0.84534 ; 0.89631 ; 0.96776 ; 1.0388 ; 1.1376 ; 1.2653 ; 1.3843 ; 1.4726 ; 1.5388 ; 
1.5933 ; 1.6524 ; 1.6674 ; 1.6736 ; 1.683 ; 1.6965 ; 1.716 ; 1.744 ; 1.7819 ; 1.8292 ; 1.8606 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8983 ; 49.8162 ; 49.7218 ; 49.5987 ; 49.4084 ; 49.2286 ; 48.9932 ; 48.7944 ; 48.7186 ; 48.8456 ; 48.9073 ; 49.0199 ; 49.2375 ; 49.6494 ; 50.2598 ; 51.0319 ; 52.1677 ; 
53.6096 ; 54.9286 ; 56.1529 ; 56.4568 ; 56.5866 ; 56.7375 ; 56.8948 ; 57.087 ; 57.3273 ; 57.6202 ; 57.9243 ; 58.0972 ] 
  
Bolt 3 - Shear Force (kips): [0.049494 ; 0.02595 ; 0.045606 ; 0.086748 ; 0.14893 ; 0.21143 ; 0.217 ; 0.15118 ; 0.092494 ; 0.11464 ; 0.19755 ; 0.23513 ; 0.29123 ; 0.37782 ; 0.48556 ; 0.63391 ; 1.6957 ; 3.0654 ; 
4.0754 ; 4.5338 ; 4.6599 ; 4.6844 ; 4.6168 ; 4.274 ; 3.7872 ; 3.1078 ; 2.3455 ; 1.5778 ; 1.259 ; 1.5397 ] 
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Figure B.139 Connection L6_6_0.5_0.875_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2086e+003 
  
Plastic Stiffness (k/in): 21.6794 
  
Displacement (in): [5.3122e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.23209 ; 0.34472 ; 0.38695 ; 0.45031 ; 
0.46614 ; 0.48198 ; 0.50574 ; 0.54137 ; 0.59483 ; 0.67501 ; 0.79528 ; 0.97569 ; 1.1561 ; 1.3365 ; 1.399 ; 1.4928 ; 1.5279 ; 1.5806 ; 1.6004 ; 1.6301 ; 1.6746 ; 1.7413 ; 1.7663 ; 1.8039 ; 1.818 ; 1.8391 ; 1.8708 ; 
1.9183 ; 1.9895 ; 2.0964 ; 2.2568 ; 2.3169 ; 2.4072 ; 2.5 ] 
  
Force (kips): [-1.32645 ; 2.34553 ; 4.94029 ; 8.1155 ; 11.9518 ; 14.8652 ; 16.8987 ; 18.8374 ; 20.3745 ; 21.6518 ; 23.0017 ; 24.4113 ; 25.8531 ; 27.4939 ; 29.4488 ; 30.0878 ; 30.9776 ; 31.2072 ; 31.4473 ; 
31.7955 ; 32.2634 ; 32.9457 ; 33.877 ; 35.1807 ; 36.7538 ; 37.9328 ; 38.8885 ; 39.1842 ; 39.5904 ; 39.7338 ; 39.9672 ; 40.0491 ; 40.176 ; 40.3562 ; 40.6024 ; 40.6932 ; 40.8262 ; 40.8789 ; 40.9555 ; 41.0656 ; 
41.2286 ; 41.4536 ; 41.7548 ; 42.1573 ; 42.2974 ; 42.4944 ; 42.6799 ] 
  
Bolt 1 - Tensile Force (kips): [48.5781 ; 48.4339 ; 48.3265 ; 48.1885 ; 48.0085 ; 47.8609 ; 47.7514 ; 47.6383 ; 47.5341 ; 47.418 ; 47.2632 ; 47.0499 ; 46.8093 ; 46.0892 ; 44.5786 ; 44.0356 ; 43.244 ; 43.0333 ; 
42.817 ; 42.4961 ; 42.0448 ; 41.3738 ; 40.3801 ; 38.8183 ; 36.8316 ; 36.5471 ; 36.463 ; 36.4378 ; 36.4048 ; 36.3928 ; 36.3776 ; 36.3718 ; 36.3533 ; 36.3066 ; 36.2784 ; 36.2685 ; 36.2545 ; 36.2492 ; 36.241 ; 
36.2278 ; 36.2011 ; 36.1613 ; 36.1112 ; 36.0403 ; 36.0082 ; 35.9563 ; 35.899 ] 
  
Bolt 1 - Shear Force (kips): [0.0835755 ; 0.168776 ; 0.322035 ; 0.520293 ; 0.770785 ; 0.969638 ; 1.11417 ; 1.26155 ; 1.3979 ; 1.55265 ; 1.75907 ; 2.03171 ; 2.32783 ; 3.23229 ; 4.93109 ; 5.50157 ; 6.30682 ; 
6.51666 ; 6.72975 ; 7.04174 ; 7.47297 ; 8.09547 ; 8.98831 ; 10.3232 ; 11.8716 ; 12.0474 ; 12.0294 ; 12.0223 ; 12.0124 ; 12.0086 ; 12.0037 ; 12.0018 ; 12.0333 ; 12.1066 ; 12.0985 ; 12.093 ; 12.0839 ; 12.0798 ; 
12.0739 ; 12.0645 ; 12.0477 ; 12.0223 ; 11.9864 ; 11.9339 ; 11.9124 ; 11.8788 ; 11.8428 ] 
  
Bolt 2 - Tensile Force (kips): [48.5842 ; 48.412 ; 48.276 ; 48.1131 ; 47.9234 ; 47.7791 ; 47.6861 ; 47.5907 ; 47.5033 ; 47.4308 ; 47.357 ; 47.3462 ; 47.5543 ; 47.3501 ; 46.6185 ; 46.382 ; 46.1094 ; 46.0493 ; 
45.9878 ; 45.9085 ; 45.8392 ; 45.7808 ; 45.779 ; 45.8555 ; 46.2169 ; 46.079 ; 46.0546 ; 46.0696 ; 46.1359 ; 46.1755 ; 46.4356 ; 46.5328 ; 46.7546 ; 47.1075 ; 47.4716 ; 47.6256 ; 47.8339 ; 47.9531 ; 48.1313 ; 
48.3642 ; 48.6298 ; 49.0321 ; 49.7165 ; 50.7574 ; 51.1618 ; 51.7386 ; 52.3085 ] 
  
Bolt 2 - Shear Force (kips): [ 0.07191 ; 0.20704 ; 0.401501 ; 0.650032 ; 0.961904 ; 1.20839 ; 1.39169 ; 1.58938 ; 1.79423 ; 2.0456 ; 2.3795 ; 2.7518 ; 3.06719 ; 3.89021 ; 5.36322 ; 5.83533 ; 6.45155 ; 6.59369 ; 
6.73711 ; 6.94186 ; 7.21041 ; 7.58129 ; 8.07972 ; 8.79133 ; 9.69148 ; 11.0143 ; 12.1677 ; 12.5234 ; 13.0058 ; 13.1711 ; 13.2717 ; 13.3077 ; 13.3051 ; 13.282 ; 13.3923 ; 13.4585 ; 13.578 ; 13.5991 ; 13.6241 ; 
13.6752 ; 13.8189 ; 14.0089 ; 14.2021 ; 14.4039 ; 14.4836 ; 14.6192 ; 14.7548 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8902 ; 49.8544 ; 49.8684 ; 49.9459 ; 50.0564 ; 50.2431 ; 50.5571 ; 50.8937 ; 51.2313 ; 51.6358 ; 52.4033 ; 53.7256 ; 55.7746 ; 58.6387 ; 59.5858 ; 60.8842 ; 61.1417 ; 
61.3566 ; 61.6278 ; 62.0576 ; 62.6997 ; 63.8026 ; 65.7444 ; 68.4447 ; 70.2866 ; 71.7217 ; 72.1579 ; 72.7471 ; 72.9603 ; 73.2708 ; 73.3735 ; 73.5509 ; 73.8099 ; 74.1617 ; 74.2963 ; 74.5074 ; 74.5969 ; 74.7326 ; 
74.9646 ; 75.3102 ; 75.7941 ; 76.4046 ; 77.2186 ; 77.5076 ; 77.93 ; 78.3194 ] 
  
Bolt 3 - Shear Force (kips): [0.0522528 ; 0.0468121 ; 0.11055 ; 0.208563 ; 0.35083 ; 0.481714 ; 0.596102 ; 0.734822 ; 0.889423 ; 1.08114 ; 1.35566 ; 1.67539 ; 2.05273 ; 2.44368 ; 2.87637 ; 3.01324 ; 3.22425 ; 
3.29707 ; 3.39821 ; 3.56508 ; 3.76542 ; 4.85217 ; 7.08183 ; 8.19423 ; 9.73716 ; 11.204 ; 12.4386 ; 12.9109 ; 13.5553 ; 13.7726 ; 14.3215 ; 14.4913 ; 14.7592 ; 15.0661 ; 15.4809 ; 15.6224 ; 15.8223 ; 15.9085 ; 
16.0402 ; 16.1829 ; 16.4038 ; 16.7405 ; 17.1622 ; 17.7512 ; 17.9498 ; 18.2121 ; 18.4512 ] 
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Figure B.140 Connection L6_6_0.5_0.875_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3195e+003 
  
Plastic Stiffness (k/in): 4.5095 
  
Displacement (in): [5.1249e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.39135 ; 0.4547 ; 
0.54973 ; 0.69227 ; 0.90609 ; 1.1561 ; 1.1717 ; 1.1951 ; 1.2303 ; 1.283 ; 1.3621 ; 1.3918 ; 1.4363 ; 1.503 ; 1.6032 ; 1.7533 ; 1.9786 ; 2.2038 ; 2.4291 ; 2.5 ] 
  
Force (kips): [-1.28188 ; 0.418335 ; 1.29522 ; 2.46317 ; 3.99708 ; 6.03223 ; 7.71987 ; 9.00851 ; 10.3286 ; 11.3913 ; 12.1108 ; 12.6479 ; 13.1793 ; 13.9024 ; 14.8514 ; 15.1686 ; 15.6035 ; 16.1876 ; 16.938 ; 
17.8951 ; 18.8348 ; 18.8961 ; 18.9826 ; 19.1242 ; 19.3162 ; 19.5832 ; 19.6895 ; 19.8341 ; 20.0368 ; 20.3194 ; 20.7035 ; 21.2114 ; 21.6566 ; 22.0526 ; 22.1667 ] 
  
Bolt 1 - Tensile Force (kips): [48.5767 ; 48.5121 ; 48.4766 ; 48.4279 ; 48.3618 ; 48.269 ; 48.1862 ; 48.1189 ; 48.0441 ; 47.976 ; 47.9198 ; 47.8722 ; 47.823 ; 47.7748 ; 47.7123 ; 47.6922 ; 47.6661 ; 47.6351 ; 
47.5991 ; 47.5567 ; 47.5178 ; 47.5149 ; 47.511 ; 47.5046 ; 47.4965 ; 47.4849 ; 47.4795 ; 47.4728 ; 47.4646 ; 47.4539 ; 47.4406 ; 47.4291 ; 47.4243 ; 47.4235 ; 47.4244 ] 
  
Bolt 1 - Shear Force (kips): [0.080781 ; 0.074488 ; 0.11543 ; 0.18199 ; 0.27727 ; 0.41237 ; 0.53158 ; 0.62767 ; 0.73349 ; 0.83123 ; 0.91668 ; 0.99561 ; 1.0838 ; 1.1749 ; 1.2923 ; 1.33 ; 1.3798 ; 1.4424 ; 1.523 ; 
1.636 ; 1.7509 ; 1.7584 ; 1.7689 ; 1.7854 ; 1.808 ; 1.8413 ; 1.8548 ; 1.8735 ; 1.8993 ; 1.9362 ; 1.9887 ; 2.0597 ; 2.1232 ; 2.1827 ; 2.2002 ] 
  
Bolt 2 - Tensile Force (kips): [48.5795 ; 48.5055 ; 48.4549 ; 48.3851 ; 48.2994 ; 48.2057 ; 48.1424 ; 48.1073 ; 48.0829 ; 48.0855 ; 48.1077 ; 48.1505 ; 48.1905 ; 48.321 ; 48.609 ; 48.7362 ; 48.9309 ; 49.2296 ; 
49.6564 ; 50.1945 ; 50.7636 ; 50.7979 ; 50.849 ; 50.9253 ; 51.0391 ; 51.2102 ; 51.2742 ; 51.3706 ; 51.5154 ; 51.7318 ; 52.0547 ; 52.5333 ; 53.0077 ; 53.4984 ; 53.6545 ] 
  
Bolt 2 - Shear Force (kips): [ 0.06864 ; 0.074538 ; 0.14041 ; 0.2347 ; 0.36463 ; 0.5456 ; 0.70211 ; 0.82874 ; 0.97166 ; 1.1166 ; 1.2608 ; 1.3932 ; 1.5376 ; 1.7128 ; 1.9214 ; 1.9784 ; 2.0474 ; 2.1288 ; 2.2219 ; 
2.3377 ; 2.4714 ; 2.4804 ; 2.4933 ; 2.5143 ; 2.5449 ; 2.5905 ; 2.6094 ; 2.6364 ; 2.6756 ; 2.7354 ; 2.828 ; 2.9629 ; 3.0914 ; 3.1938 ; 3.2226 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9216 ; 49.8556 ; 49.7851 ; 49.7248 ; 49.6776 ; 49.6337 ; 49.6538 ; 49.695 ; 49.7484 ; 49.787 ; 49.9159 ; 50.1825 ; 50.6146 ; 51.4314 ; 51.7709 ; 52.3261 ; 53.1582 ; 
54.4177 ; 56.466 ; 58.7963 ; 58.9446 ; 59.1295 ; 59.3976 ; 59.6803 ; 60.0466 ; 60.2288 ; 60.418 ; 60.6743 ; 61.0046 ; 61.4577 ; 62.255 ; 63.0513 ; 63.8024 ; 64.0284 ] 
  
Bolt 3 - Shear Force (kips): [0.055015 ; 0.024645 ; 0.036384 ; 0.071928 ; 0.13009 ; 0.21967 ; 0.29672 ; 0.35642 ; 0.42275 ; 0.49922 ; 0.57961 ; 0.66041 ; 0.76621 ; 0.94925 ; 1.1608 ; 1.1856 ; 1.1997 ; 1.2232 ; 
1.3389 ; 2.5949 ; 3.944 ; 3.9058 ; 3.8066 ; 3.0627 ; 1.9777 ; 1.6372 ; 1.6833 ; 1.8234 ; 2.0711 ; 2.6794 ; 3.7098 ; 5.263 ; 6.5778 ; 7.5656 ; 7.8328 ] 
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Figure B.141 Connection L6_6_0.5_0.875_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 550.9717 
  
Plastic Stiffness (k/in): 1.7376 
  
Displacement (in): [5.154e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.80623 ; 0.90759 ; 1.0596 ; 1.2877 ; 1.6298 ; 2.143 ; 2.743 
; 2.893 ; 3.118 ; 3.2023 ; 3.3289 ; 3.5187 ; 3.8035 ; 4.2307 ; 4.8307 ; 5.4307 ; 6 ] 
  
Force (kips): [-1.26378 ; 0.556711 ; 1.3189 ; 2.35863 ; 3.75726 ; 5.45145 ; 6.84936 ; 7.555 ; 7.91474 ; 8.29317 ; 8.79171 ; 9.41534 ; 10.194 ; 10.4476 ; 10.7963 ; 11.2596 ; 11.8319 ; 12.5285 ; 13.1846 ; 13.3359 ; 
13.5455 ; 13.6188 ; 13.7228 ; 13.868 ; 14.0665 ; 14.3171 ; 14.5884 ; 14.7908 ; 14.9482 ] 
  
Bolt 1 - Tensile Force (kips): [48.5771 ; 48.5068 ; 48.475 ; 48.4298 ; 48.3651 ; 48.2788 ; 48.198 ; 48.1512 ; 48.1264 ; 48.0958 ; 48.0412 ; 47.9767 ; 47.9216 ; 47.9013 ; 47.8744 ; 47.8396 ; 47.8043 ; 47.778 ; 
47.7651 ; 47.7628 ; 47.7603 ; 47.7598 ; 47.7597 ; 47.7607 ; 47.765 ; 47.7746 ; 47.7949 ; 47.8223 ; 47.8531 ] 
  
Bolt 1 - Shear Force (kips): [0.080375 ; 0.081127 ; 0.11973 ; 0.18179 ; 0.27423 ; 0.39892 ; 0.5159 ; 0.58595 ; 0.62842 ; 0.68426 ; 0.78356 ; 0.90455 ; 1.0189 ; 1.0589 ; 1.1122 ; 1.182 ; 1.2648 ; 1.3627 ; 1.4527 ; 
1.4743 ; 1.5049 ; 1.5156 ; 1.5309 ; 1.552 ; 1.5805 ; 1.6194 ; 1.6681 ; 1.708 ; 1.7397 ] 
  
Bolt 2 - Tensile Force (kips): [48.5808 ; 48.4974 ; 48.4462 ; 48.3795 ; 48.3085 ; 48.2571 ; 48.2475 ; 48.2582 ; 48.272 ; 48.3011 ; 48.3728 ; 48.5416 ; 48.8655 ; 49.0071 ; 49.232 ; 49.5847 ; 50.0824 ; 50.6877 ; 
51.2904 ; 51.4303 ; 51.6363 ; 51.712 ; 51.8256 ; 51.992 ; 52.2217 ; 52.5293 ; 52.8909 ; 53.1912 ; 53.4427 ] 
  
Bolt 2 - Shear Force (kips): [0.067889 ; 0.087396 ; 0.15162 ; 0.24444 ; 0.37689 ; 0.54848 ; 0.70689 ; 0.79669 ; 0.84608 ; 0.92895 ; 1.0928 ; 1.3197 ; 1.5373 ; 1.6032 ; 1.6788 ; 1.7625 ; 1.8489 ; 1.9524 ; 2.0655 ; 
2.0951 ; 2.1394 ; 2.1549 ; 2.1788 ; 2.2142 ; 2.2662 ; 2.3398 ; 2.4332 ; 2.5103 ; 2.573 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8953 ; 49.8152 ; 49.7184 ; 49.5986 ; 49.4541 ; 49.4402 ; 49.4471 ; 49.5544 ; 49.7214 ; 50.0066 ; 50.592 ; 51.5886 ; 51.8883 ; 52.4309 ; 53.4532 ; 54.933 ; 57.0869 ; 
59.4096 ; 59.9441 ; 60.5228 ; 60.7105 ; 60.9555 ; 61.2835 ; 61.8159 ; 62.5064 ; 63.3332 ; 63.9796 ; 64.5616 ] 
  
Bolt 3 - Shear Force (kips): [0.052285 ; 0.025541 ; 0.046892 ; 0.092451 ; 0.16267 ; 0.24511 ; 0.29085 ; 0.27466 ; 0.25559 ; 0.30463 ; 0.40402 ; 0.58422 ; 0.89544 ; 1.0137 ; 1.4147 ; 2.7315 ; 4.0135 ; 4.5707 ; 
5.1042 ; 4.9266 ; 3.7552 ; 3.1736 ; 2.3405 ; 1.4143 ; 0.92628 ; 1.7798 ; 2.8922 ; 3.8994 ; 4.5552 ] 
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Figure B.142 Connection L6_6_0.5_0.875_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3027e+003 
  
Plastic Stiffness (k/in): 21.9453 
  
Displacement (in): [6.2884e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.23209 ; 0.34472 ; 0.38695 ; 0.40279 ; 
0.42655 ; 0.46218 ; 0.47555 ; 0.49559 ; 0.52566 ; 0.53694 ; 0.55385 ; 0.57922 ; 0.61727 ; 0.67436 ; 0.75998 ; 0.88841 ; 0.93657 ; 1.0088 ; 1.1172 ; 1.2797 ; 1.3102 ; 1.3559 ; 1.4245 ; 1.5274 ; 1.5659 ; 1.6238 ; 
1.6455 ; 1.6781 ; 1.7269 ; 1.8001 ; 1.8733 ; 1.9466 ; 2.0564 ; 2.0976 ; 2.1594 ; 2.2521 ; 2.2868 ; 2.339 ; 2.4171 ; 2.5 ] 
  
Force (kips): [-1.54757 ; 2.27703 ; 4.90311 ; 8.11644 ; 11.9493 ; 14.821 ; 16.842 ; 18.792 ; 20.3797 ; 21.6826 ; 23.0213 ; 24.3574 ; 25.7788 ; 27.4786 ; 29.4767 ; 30.1256 ; 30.356 ; 30.7091 ; 31.2473 ; 31.4627 ; 
31.7523 ; 32.1699 ; 32.3314 ; 32.5615 ; 32.8877 ; 33.3368 ; 34.0011 ; 34.9406 ; 36.1787 ; 36.5727 ; 37.1166 ; 37.8157 ; 38.7126 ; 38.869 ; 39.0899 ; 39.3971 ; 39.8465 ; 40.0167 ; 40.2497 ; 40.3373 ; 40.4571 ; 
40.6256 ; 40.8874 ; 41.141 ; 41.3803 ; 41.6942 ; 41.805 ; 41.9613 ; 42.1795 ; 42.2586 ; 42.3727 ; 42.5331 ; 42.6931 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.623 ; 48.4651 ; 48.3508 ; 48.2042 ; 48.0151 ; 47.8631 ; 47.7489 ; 47.6296 ; 47.5208 ; 47.409 ; 47.271 ; 47.1029 ; 46.8926 ; 46.3521 ; 44.7811 ; 44.2074 ; 43.9988 ; 43.6807 ; 
43.2016 ; 43.0155 ; 42.7531 ; 42.3686 ; 42.2214 ; 42.004 ; 41.6845 ; 41.2248 ; 40.5011 ; 39.3926 ; 37.8298 ; 37.3058 ; 36.6004 ; 36.4466 ; 36.3385 ; 36.3188 ; 36.2914 ; 36.2531 ; 36.2008 ; 36.1815 ; 36.1535 ; 
36.122 ; 36.0926 ; 36.0577 ; 36.013 ; 35.9595 ; 35.886 ; 35.7595 ; 35.7049 ; 35.6267 ; 35.5218 ; 35.4894 ; 35.4414 ; 35.3668 ; 35.2861 ] 
  
Bolt 1 - Shear Force (kips): [0.0666868 ; 0.185604 ; 0.350293 ; 0.560598 ; 0.822238 ; 1.02585 ; 1.17575 ; 1.32945 ; 1.47138 ; 1.62182 ; 1.80885 ; 2.0289 ; 2.29426 ; 2.973 ; 4.75914 ; 5.35761 ; 5.57054 ; 
5.89093 ; 6.36608 ; 6.54782 ; 6.8013 ; 7.16676 ; 7.30478 ; 7.50645 ; 7.79879 ; 8.2123 ; 8.84959 ; 9.78991 ; 11.0367 ; 11.4295 ; 11.9346 ; 12.0146 ; 11.9894 ; 11.9837 ; 11.9753 ; 11.963 ; 11.9459 ; 11.9395 ; 
11.9302 ; 12.0099 ; 12.0198 ; 12.0194 ; 12.0009 ; 11.9738 ; 11.9384 ; 11.8789 ; 11.8538 ; 11.8164 ; 11.7642 ; 11.747 ; 11.7216 ; 11.6827 ; 11.6409 ] 
  
Bolt 2 - Tensile Force (kips): [48.6466 ; 48.4574 ; 48.3183 ; 48.1523 ; 47.9552 ; 47.8131 ; 47.705 ; 47.6013 ; 47.4879 ; 47.3762 ; 47.2189 ; 47.1327 ; 47.2117 ; 47.0894 ; 46.2756 ; 46.0059 ; 45.915 ; 45.7798 ; 
45.5873 ; 45.5151 ; 45.428 ; 45.3224 ; 45.2846 ; 45.2408 ; 45.2 ; 45.178 ; 45.1561 ; 45.1779 ; 45.3445 ; 45.4293 ; 45.562 ; 45.4592 ; 45.37 ; 45.353 ; 45.34 ; 45.3496 ; 45.5855 ; 45.7596 ; 46.0226 ; 46.2127 ; 
46.3629 ; 46.55 ; 46.9754 ; 47.4061 ; 47.7522 ; 48.2262 ; 48.4427 ; 48.7805 ; 49.2707 ; 49.4516 ; 49.7161 ; 50.1028 ; 50.4752 ] 
  
Bolt 2 - Shear Force (kips): [0.106851 ; 0.188884 ; 0.377587 ; 0.621872 ; 0.924582 ; 1.16013 ; 1.33606 ; 1.52675 ; 1.73034 ; 1.98047 ; 2.30777 ; 2.63581 ; 2.91547 ; 3.52917 ; 5.09322 ; 5.60231 ; 5.7807 ; 
6.04415 ; 6.43124 ; 6.57606 ; 6.77356 ; 7.04572 ; 7.14416 ; 7.28139 ; 7.46721 ; 7.71937 ; 8.09542 ; 8.62518 ; 9.31573 ; 9.55123 ; 9.89988 ; 10.6906 ; 11.7713 ; 11.9611 ; 12.2294 ; 12.5966 ; 12.956 ; 13.0229 ; 
13.1159 ; 13.0815 ; 13.1286 ; 13.2225 ; 13.333 ; 13.5051 ; 13.7408 ; 14.1039 ; 14.2049 ; 14.337 ; 14.5149 ; 14.5741 ; 14.6584 ; 14.7811 ; 14.9326 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8934 ; 49.8555 ; 49.8697 ; 49.951 ; 50.0598 ; 50.2374 ; 50.5511 ; 50.8934 ; 51.2347 ; 51.6497 ; 52.4299 ; 53.7158 ; 55.7072 ; 58.5534 ; 59.5182 ; 59.8679 ; 60.3518 ; 
60.9309 ; 61.0997 ; 61.3561 ; 61.7335 ; 61.8786 ; 62.0906 ; 62.3894 ; 62.8366 ; 63.7009 ; 65.0568 ; 67.2233 ; 67.9169 ; 68.7924 ; 69.8753 ; 71.2206 ; 71.4753 ; 71.7776 ; 72.2067 ; 72.9375 ; 73.1676 ; 73.4964 ; 
73.6212 ; 73.8111 ; 74.0809 ; 74.6295 ; 75.1622 ; 75.6516 ; 76.2341 ; 76.4456 ; 76.7664 ; 77.2394 ; 77.4184 ; 77.6917 ; 78.0684 ; 78.4287 ] 
  
Bolt 3 - Shear Force (kips): [0.062679 ; 0.033896 ; 0.104274 ; 0.203614 ; 0.346875 ; 0.477931 ; 0.593127 ; 0.732121 ; 0.886008 ; 1.08101 ; 1.3545 ; 1.65861 ; 2.06095 ; 2.52957 ; 2.98739 ; 3.11398 ; 3.15768 ; 
3.24419 ; 3.42115 ; 3.52767 ; 3.6431 ; 3.82216 ; 3.93815 ; 4.1798 ; 5.36418 ; 6.77072 ; 7.66021 ; 8.44225 ; 9.53502 ; 9.95734 ; 10.769 ; 11.5442 ; 12.5492 ; 12.805 ; 13.1932 ; 13.703 ; 14.4985 ; 14.9189 ; 
15.4225 ; 15.5879 ; 15.7938 ; 16.0439 ; 16.3744 ; 16.7563 ; 17.102 ; 17.5157 ; 17.6825 ; 17.9016 ; 18.1973 ; 18.2948 ; 18.4322 ; 18.6207 ; 18.8385 ] 
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Figure B.143 Connection L6_6_0.5_0.875_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3606e+003 
  
Plastic Stiffness (k/in): 4.8082 
  
Displacement (in): [7.1676e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.51805 ; 0.76805 ; 
1.018 ; 1.0805 ; 1.104 ; 1.1392 ; 1.1919 ; 1.2117 ; 1.2413 ; 1.2858 ; 1.3526 ; 1.3776 ; 1.4151 ; 1.4714 ; 1.5559 ; 1.6826 ; 1.8727 ; 2.1227 ; 2.3727 ; 2.5 ] 
  
Force (kips): [-1.41126 ; 0.369907 ; 1.24607 ; 2.41092 ; 3.94069 ; 5.96638 ; 7.63 ; 8.90763 ; 10.2363 ; 11.3288 ; 12.0774 ; 12.6307 ; 13.163 ; 13.8696 ; 14.8137 ; 15.9554 ; 17.2508 ; 18.3052 ; 18.5422 ; 18.6271 ; 
18.7591 ; 18.9584 ; 19.039 ; 19.153 ; 19.3062 ; 19.534 ; 19.6188 ; 19.7494 ; 19.926 ; 20.1673 ; 20.5065 ; 20.9634 ; 21.4805 ; 21.9315 ; 22.1384 ] 
  
Bolt 1 - Tensile Force (kips): [48.6212 ; 48.5479 ; 48.5096 ; 48.4572 ; 48.3861 ; 48.2867 ; 48.1993 ; 48.1277 ; 48.0474 ; 47.9759 ; 47.9218 ; 47.8796 ; 47.843 ; 47.8113 ; 47.7597 ; 47.6972 ; 47.6225 ; 47.5537 ; 
47.5382 ; 47.5327 ; 47.5238 ; 47.5105 ; 47.5052 ; 47.4975 ; 47.4866 ; 47.469 ; 47.4623 ; 47.4512 ; 47.4366 ; 47.4168 ; 47.3863 ; 47.3485 ; 47.3055 ; 47.2658 ; 47.2466 ] 
  
Bolt 1 - Shear Force (kips): [0.058812 ; 0.07823 ; 0.13014 ; 0.20594 ; 0.31113 ; 0.45773 ; 0.58462 ; 0.68703 ; 0.80047 ; 0.90404 ; 0.98884 ; 1.063 ; 1.1345 ; 1.203 ; 1.3077 ; 1.4313 ; 1.5863 ; 1.7217 ; 1.7522 ; 
1.7632 ; 1.7797 ; 1.804 ; 1.8134 ; 1.827 ; 1.8462 ; 1.875 ; 1.8855 ; 1.9022 ; 1.9251 ; 1.9573 ; 2.0045 ; 2.0692 ; 2.145 ; 2.2132 ; 2.2457 ] 
  
Bolt 2 - Tensile Force (kips): [48.6399 ; 48.5515 ; 48.5025 ; 48.4365 ; 48.3554 ; 48.2691 ; 48.2103 ; 48.1784 ; 48.1639 ; 48.1631 ; 48.1876 ; 48.2297 ; 48.2846 ; 48.4273 ; 48.7084 ; 49.1891 ; 49.8653 ; 50.4299 ; 
50.5621 ; 50.6113 ; 50.6843 ; 50.7925 ; 50.8332 ; 50.8945 ; 50.987 ; 51.1233 ; 51.1742 ; 51.2509 ; 51.3658 ; 51.538 ; 51.7982 ; 52.1733 ; 52.644 ; 53.1184 ; 53.3602 ] 
  
Bolt 2 - Shear Force (kips): [0.098363 ; 0.073425 ; 0.12646 ; 0.2101 ; 0.32837 ; 0.49459 ; 0.63689 ; 0.75188 ; 0.88159 ; 1.0167 ; 1.156 ; 1.2871 ; 1.4188 ; 1.5651 ; 1.7596 ; 1.9273 ; 2.0903 ; 2.2261 ; 2.2598 ; 
2.2726 ; 2.2926 ; 2.3241 ; 2.337 ; 2.3559 ; 2.3836 ; 2.4268 ; 2.4432 ; 2.4692 ; 2.5073 ; 2.5633 ; 2.6501 ; 2.7833 ; 2.9575 ; 3.1242 ; 3.2062 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9238 ; 49.8575 ; 49.7848 ; 49.7216 ; 49.6727 ; 49.6315 ; 49.6445 ; 49.685 ; 49.7349 ; 49.754 ; 49.8466 ; 50.0991 ; 50.5338 ; 51.3453 ; 52.8709 ; 55.0636 ; 57.493 ; 58.1029 
; 58.3207 ; 58.6393 ; 59.0352 ; 59.1889 ; 59.3634 ; 59.5444 ; 59.8401 ; 59.9579 ; 60.1232 ; 60.3648 ; 60.6163 ; 61.0189 ; 61.6923 ; 62.564 ; 63.3906 ; 63.7905 ] 
  
Bolt 3 - Shear Force (kips): [0.067303 ; 0.030645 ; 0.025299 ; 0.060387 ; 0.12198 ; 0.21116 ; 0.28794 ; 0.34737 ; 0.41499 ; 0.49337 ; 0.58623 ; 0.68654 ; 0.79726 ; 0.97342 ; 1.1856 ; 1.2152 ; 1.4958 ; 3.2476 ; 
3.8815 ; 4.0712 ; 4.0722 ; 3.5929 ; 3.1274 ; 2.3756 ; 1.7294 ; 1.7162 ; 1.8044 ; 1.9245 ; 2.1216 ; 2.7138 ; 3.5975 ; 4.9444 ; 6.531 ; 7.6125 ; 8.1039 ] 
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Figure B.144 Connection L6_6_0.5_0.875_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.5_0.875_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 568.2112 
  
Plastic Stiffness (k/in): 1.8835 
  
Displacement (in): [5.5233e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.1021 ; 0.15549 ; 0.23558 ; 0.35572 ; 0.53592 ; 0.6035 ; 0.70486 ; 0.85691 ; 1.085 ; 1.4271 ; 1.7692 ; 
2.1113 ; 2.6244 ; 2.7744 ; 2.8307 ; 2.9151 ; 3.0416 ; 3.2315 ; 3.5162 ; 3.9434 ; 4.5434 ; 5.1434 ; 5.2934 ; 5.5184 ; 5.8559 ; 6 ] 
  
Force (kips): [-1.37638 ; 0.531627 ; 1.28711 ; 2.31814 ; 3.7046 ; 5.38186 ; 6.80396 ; 7.55439 ; 7.92172 ; 8.2945 ; 8.78673 ; 9.40188 ; 9.61253 ; 9.9074 ; 10.3085 ; 10.8325 ; 11.4904 ; 12.0276 ; 12.4787 ; 13.0472 
; 13.2042 ; 13.2577 ; 13.3448 ; 13.464 ; 13.6293 ; 13.8518 ; 14.1408 ; 14.4595 ; 14.6913 ; 14.741 ; 14.8106 ; 14.9058 ; 14.943 ] 
  
Bolt 1 - Tensile Force (kips): [48.6224 ; 48.5421 ; 48.5068 ; 48.457 ; 48.3859 ; 48.2923 ; 48.2025 ; 48.1503 ; 48.1254 ; 48.0971 ; 48.0459 ; 48.0066 ; 47.9949 ; 47.9773 ; 47.9498 ; 47.9076 ; 47.8585 ; 47.8239 ; 
47.7973 ; 47.7668 ; 47.7573 ; 47.7542 ; 47.7483 ; 47.7403 ; 47.7292 ; 47.7122 ; 47.6931 ; 47.6726 ; 47.665 ; 47.6635 ; 47.6625 ; 47.6638 ; 47.6651 ] 
  
Bolt 1 - Shear Force (kips): [0.057715 ; 0.088816 ; 0.13811 ; 0.21118 ; 0.31623 ; 0.4547 ; 0.58576 ; 0.66528 ; 0.71011 ; 0.76558 ; 0.8636 ; 0.94919 ; 0.97594 ; 1.0156 ; 1.074 ; 1.1549 ; 1.2562 ; 1.3366 ; 1.4052 ; 
1.4914 ; 1.5164 ; 1.525 ; 1.5391 ; 1.5589 ; 1.5863 ; 1.6246 ; 1.674 ; 1.735 ; 1.7875 ; 1.8004 ; 1.8185 ; 1.8432 ; 1.8533 ] 
  
Bolt 2 - Tensile Force (kips): [48.6438 ; 48.5457 ; 48.4991 ; 48.4389 ; 48.3769 ; 48.333 ; 48.3397 ; 48.3577 ; 48.3683 ; 48.3976 ; 48.4619 ; 48.6795 ; 48.7577 ; 48.8794 ; 49.0744 ; 49.3991 ; 49.8837 ; 50.3261 ; 
50.7098 ; 51.2133 ; 51.3545 ; 51.4057 ; 51.4848 ; 51.602 ; 51.7737 ; 52.0192 ; 52.3545 ; 52.7504 ; 53.0703 ; 53.1427 ; 53.2453 ; 53.3891 ; 53.4464 ] 
  
Bolt 2 - Shear Force (kips): [0.096948 ; 0.08413 ; 0.13434 ; 0.21299 ; 0.32799 ; 0.47757 ; 0.61704 ; 0.70267 ; 0.75317 ; 0.83603 ; 0.99858 ; 1.1813 ; 1.2355 ; 1.3101 ; 1.4108 ; 1.5212 ; 1.6331 ; 1.7077 ; 1.7687 ; 
1.8552 ; 1.8837 ; 1.8942 ; 1.9118 ; 1.938 ; 1.9775 ; 2.0377 ; 2.1249 ; 2.2387 ; 2.3396 ; 2.3635 ; 2.3978 ; 2.4457 ; 2.4651 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8977 ; 49.8158 ; 49.7164 ; 49.5954 ; 49.4493 ; 49.4241 ; 49.4212 ; 49.5247 ; 49.6899 ; 49.956 ; 50.5095 ; 50.7432 ; 51.1064 ; 51.6144 ; 52.4402 ; 53.9849 ; 55.4644 ; 
56.8802 ; 58.8922 ; 59.4384 ; 59.6221 ; 59.8951 ; 60.2252 ; 60.6313 ; 61.1369 ; 61.9104 ; 62.8179 ; 63.5457 ; 63.7186 ; 63.9617 ; 64.3152 ; 64.4664 ] 
  
Bolt 3 - Shear Force (kips): [ 0.06473 ; 0.025945 ; 0.036364 ; 0.083177 ; 0.1543 ; 0.23686 ; 0.28788 ; 0.2807 ; 0.26237 ; 0.30955 ; 0.41431 ; 0.60388 ; 0.67713 ; 0.79441 ; 0.97174 ; 1.4049 ; 3.1494 ; 4.2493 ; 
4.5811 ; 5.24 ; 5.1323 ; 5.1255 ; 4.707 ; 3.9753 ; 2.8394 ; 1.4317 ; 1.23 ; 2.3904 ; 3.5329 ; 3.7777 ; 4.0867 ; 4.4664 ; 4.6162 ] 
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Figure B.145 Connection L6_6_0.75_0.5_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3559e+003 
  
Plastic Stiffness (k/in): 129.6606 
  
Displacement (in): [7.3913e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.066896 ; 0.068982 ; 0.072111 ; 0.073284 ; 0.075044 ; 0.075704 ; 0.076693 ; 
0.078178 ; 0.080406 ; 0.083746 ; 0.088758 ; 0.090637 ; 0.093456 ; 0.097684 ; 0.10403 ; 0.10641 ; 0.10997 ; 0.11532 ; 0.12335 ; 0.13539 ; 0.15345 ; 0.18054 ; 0.22118 ; 0.28214 ; 0.37357 ; 0.40786 ; 0.45929 ; 
0.53644 ; 0.65216 ; 0.69556 ; 0.76065 ; 0.85829 ; 1.0048 ; 1.2244 ; 1.4744 ; 1.7244 ; 1.9744 ; 2.2244 ; 2.4744 ; 2.5 ] 
  
Force (kips): [-0.211752 ; 9.20346 ; 10.3811 ; 10.6943 ; 11.0495 ; 11.2341 ; 11.2427 ; 11.2427 ; 11.2423 ; 11.2423 ; 11.3078 ; 11.5712 ; 11.5714 ; 11.5988 ; 11.8372 ; 12.1563 ; 12.5794 ; 13.073 ; 13.6924 ; 
14.6494 ; 14.9064 ; 15.5112 ; 16.2385 ; 17.0707 ; 17.3523 ; 17.8137 ; 18.5036 ; 19.4912 ; 20.7562 ; 21.9271 ; 23.185 ; 24.5004 ; 25.7059 ; 27.0357 ; 27.2687 ; 27.5628 ; 27.9243 ; 28.342 ; 28.4726 ; 28.6361 ; 
28.8369 ; 29.1091 ; 29.4623 ; 29.8067 ; 30.1071 ; 30.3749 ; 30.6133 ; 30.8259 ; 30.847 ] 
  
Bolt 1 - Tensile Force (kips): [14.9136 ; 14.6263 ; 13.7459 ; 12.6306 ; 10.9408 ; 8.83101 ; 8.65737 ; 8.65705 ; 8.65663 ; 8.65652 ; 8.55189 ; 8.40038 ; 8.40032 ; 8.39776 ; 8.37572 ; 8.37114 ; 8.36032 ; 8.35804 ; 
8.3581 ; 8.34871 ; 8.35926 ; 8.34055 ; 8.31686 ; 8.30079 ; 8.29042 ; 8.27164 ; 8.22267 ; 8.24094 ; 8.32785 ; 8.34226 ; 8.33699 ; 8.38802 ; 8.54968 ; 8.77192 ; 8.83263 ; 8.87189 ; 9.06691 ; 9.4367 ; 9.51036 ; 
9.57981 ; 9.69332 ; 9.99793 ; 10.4282 ; 10.7867 ; 11.052 ; 11.3715 ; 11.7449 ; 12.0942 ; 12.1255 ] 
  
Bolt 1 - Shear Force (kips): [0.0128893 ; 0.265398 ; 0.757955 ; 1.28164 ; 2.01403 ; 2.79673 ; 2.85688 ; 2.85681 ; 2.85668 ; 2.85665 ; 2.93965 ; 3.09967 ; 3.09973 ; 3.12715 ; 3.28361 ; 3.41546 ; 3.62373 ; 
3.84491 ; 4.15007 ; 4.53582 ; 4.61466 ; 5.03245 ; 5.42921 ; 5.79297 ; 5.95066 ; 6.2991 ; 6.91472 ; 7.62522 ; 8.19714 ; 8.80447 ; 9.52544 ; 10.3053 ; 10.976 ; 11.9385 ; 12.2756 ; 12.8116 ; 13.3746 ; 13.9644 ; 
14.2536 ; 14.634 ; 15.0506 ; 15.4869 ; 16.1211 ; 16.7573 ; 17.3144 ; 17.7701 ; 18.1446 ; 18.4505 ; 18.4783 ] 
  
Bolt 2 - Tensile Force (kips): [14.9227 ; 14.6815 ; 13.8203 ; 12.7192 ; 11.0567 ; 8.98641 ; 8.7366 ; 8.73644 ; 8.73617 ; 8.7362 ; 8.70339 ; 8.50942 ; 8.50944 ; 8.5113 ; 8.51756 ; 8.51906 ; 8.5487 ; 8.58787 ; 
8.67465 ; 8.82372 ; 8.89535 ; 9.05136 ; 9.22925 ; 9.30225 ; 9.32368 ; 9.38203 ; 9.50656 ; 9.74841 ; 10.1941 ; 10.889 ; 11.8446 ; 13.132 ; 14.6979 ; 16.7492 ; 17.4302 ; 18.3312 ; 19.406 ; 20.6044 ; 20.9793 ; 
21.4214 ; 21.9474 ; 22.6368 ; 23.5199 ; 24.1833 ; 24.6938 ; 25.0704 ; 25.3408 ; 25.5737 ; 25.5955 ] 
  
Bolt 2 - Shear Force (kips): [0.012587 ; 0.27391 ; 0.76213 ; 1.2838 ; 2.0132 ; 2.7944 ; 2.8826 ; 2.8829 ; 2.8829 ; 2.8829 ; 2.9115 ; 3.1375 ; 3.1377 ; 3.1382 ; 3.2282 ; 3.4189 ; 3.6257 ; 3.8866 ; 4.1618 ; 4.6378 ; 
4.7668 ; 4.8981 ; 5.2054 ; 5.7379 ; 5.9036 ; 6.0582 ; 6.2157 ; 6.5382 ; 7.1476 ; 7.5427 ; 7.8725 ; 8.2119 ; 8.5415 ; 8.82 ; 8.8271 ; 8.8249 ; 8.9237 ; 9.103 ; 9.109 ; 9.1041 ; 9.0846 ; 9.0487 ; 8.9422 ; 8.985 ; 9.0317 
; 9.3037 ; 9.5754 ; 9.817 ; 9.8402 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.6025 ; 16.8095 ; 16.8715 ; 16.9476 ; 16.9943 ; 16.997 ; 16.9965 ; 16.9955 ; 16.9952 ; 17.0119 ; 17.0786 ; 17.0785 ; 17.0853 ; 17.1476 ; 17.2372 ; 17.3654 ; 17.5317 ; 
17.7727 ; 18.2046 ; 18.3381 ; 18.6777 ; 19.1818 ; 19.92 ; 20.2003 ; 20.67 ; 21.3963 ; 22.4648 ; 23.8896 ; 25.2935 ; 26.9376 ; 28.6304 ; 29.9764 ; 31.3255 ; 31.4443 ; 31.5506 ; 31.662 ; 31.7884 ; 31.8264 ; 
31.8739 ; 31.9301 ; 31.9918 ; 32.0538 ; 32.1044 ; 32.1471 ; 32.1848 ; 32.2181 ; 32.2478 ; 32.2506 ] 
  
Bolt 3 - Shear Force (kips): [0.0051879 ; 0.040244 ; 0.047023 ; 0.048806 ; 0.050665 ; 0.051423 ; 0.051442 ; 0.05144 ; 0.051431 ; 0.051436 ; 0.051669 ; 0.052741 ; 0.052747 ; 0.052827 ; 0.053671 ; 0.054711 ; 
0.055932 ; 0.056739 ; 0.056903 ; 0.05775 ; 0.058771 ; 0.062078 ; 0.067529 ; 0.075448 ; 0.078139 ; 0.082478 ; 0.088102 ; 0.090513 ; 0.071629 ; 0.063119 ; 0.07141 ; 0.047207 ; 0.04303 ; 0.022137 ; 0.019285 ; 
0.016941 ; 0.015336 ; 0.012475 ; 0.011218 ; 0.0092907 ; 0.0073787 ; 0.0053515 ; 0.0045254 ; 0.0045706 ; 0.0049364 ; 0.0054312 ; 0.0055718 ; 0.0058554 ; 0.0058872 ] 
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Figure B.146 Connection L6_6_0.75_0.5_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4887e+003 
  
Plastic Stiffness (k/in): 40.4584 
  
Displacement (in): [6.7985e-037 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.073132 ; 0.07626 ; 0.080953 ; 0.087992 ; 0.090632 ; 0.094591 ; 0.096076 ; 
0.098303 ; 0.10164 ; 0.10666 ; 0.11417 ; 0.11699 ; 0.12122 ; 0.12756 ; 0.13708 ; 0.15135 ; 0.17275 ; 0.20486 ; 0.25302 ; 0.27108 ; 0.29818 ; 0.33881 ; 0.39977 ; 0.4912 ; 0.52549 ; 0.57692 ; 0.65407 ; 0.76979 ; 
0.94337 ; 1.1934 ; 1.4434 ; 1.6934 ; 1.9434 ; 2.0059 ; 2.0996 ; 2.1348 ; 2.1875 ; 2.2666 ; 2.3853 ; 2.5 ] 
  
Force (kips): [-0.21343 ; 1.44042 ; 2.69417 ; 4.24954 ; 6.12391 ; 8.31677 ; 10.1851 ; 10.76 ; 11.2764 ; 11.3669 ; 11.3932 ; 11.4226 ; 11.4415 ; 11.4737 ; 11.6125 ; 11.6152 ; 11.7308 ; 12.1181 ; 12.5995 ; 13.2002 
; 13.3961 ; 13.6779 ; 14.1089 ; 14.621 ; 15.2615 ; 15.997 ; 16.7395 ; 17.7138 ; 18.0468 ; 18.4875 ; 18.9941 ; 19.565 ; 20.2369 ; 20.4327 ; 20.6414 ; 20.857 ; 21.1281 ; 21.4535 ; 21.8227 ; 22.1479 ; 22.4213 ; 
22.6617 ; 22.7175 ; 22.7988 ; 22.8296 ; 22.8758 ; 22.9415 ; 23.0747 ; 23.1932 ] 
  
Bolt 1 - Tensile Force (kips): [14.9123 ; 14.877 ; 14.8445 ; 14.799 ; 14.732 ; 14.6361 ; 14.2461 ; 12.4637 ; 9.76341 ; 8.9149 ; 8.66342 ; 8.66422 ; 8.66486 ; 8.60116 ; 8.41917 ; 8.41936 ; 8.42317 ; 8.40133 ; 
8.41883 ; 8.45405 ; 8.4711 ; 8.49193 ; 8.50862 ; 8.5602 ; 8.63052 ; 8.6544 ; 8.74384 ; 8.84752 ; 8.84054 ; 8.86995 ; 9.00026 ; 9.19919 ; 9.29264 ; 9.35504 ; 9.47404 ; 9.68669 ; 9.96837 ; 10.3548 ; 10.6896 ; 
11.0177 ; 11.4777 ; 11.7234 ; 11.773 ; 11.867 ; 11.9078 ; 11.9767 ; 12.0854 ; 12.236 ; 12.3742 ] 
  
Bolt 1 - Shear Force (kips): [0.0130555 ; 0.0423063 ; 0.0799177 ; 0.128182 ; 0.187575 ; 0.260885 ; 0.501096 ; 1.35876 ; 2.46885 ; 2.77129 ; 2.85832 ; 2.85908 ; 2.85939 ; 2.91019 ; 3.10108 ; 3.10124 ; 3.10764 
; 3.31588 ; 3.51864 ; 3.84306 ; 3.91525 ; 4.03598 ; 4.35891 ; 4.58027 ; 4.71526 ; 5.26119 ; 5.71526 ; 6.38168 ; 6.87596 ; 7.54486 ; 8.12705 ; 8.72649 ; 9.67116 ; 9.92583 ; 10.1973 ; 10.4969 ; 11.0207 ; 11.6093 ; 
12.3806 ; 13.0432 ; 13.5193 ; 14.2546 ; 14.4234 ; 14.6535 ; 14.7273 ; 14.8172 ; 14.9324 ; 15.1493 ; 15.3421 ] 
  
Bolt 2 - Tensile Force (kips): [14.9202 ; 14.8894 ; 14.863 ; 14.8359 ; 14.8184 ; 14.8351 ; 14.6466 ; 13.0224 ; 10.6434 ; 9.95784 ; 9.73263 ; 9.40765 ; 9.18961 ; 9.19483 ; 9.22005 ; 9.21645 ; 9.1534 ; 9.30178 ; 
9.49933 ; 9.73758 ; 9.81405 ; 9.93948 ; 10.1708 ; 10.46 ; 11.0213 ; 11.8479 ; 12.9129 ; 14.3142 ; 14.801 ; 15.4534 ; 16.2981 ; 17.2862 ; 18.2284 ; 18.5462 ; 18.9719 ; 19.5402 ; 20.3112 ; 21.2096 ; 22.281 ; 
23.2369 ; 23.879 ; 24.4375 ; 24.5673 ; 24.7539 ; 24.8219 ; 24.9216 ; 25.0644 ; 25.2861 ; 25.4908 ] 
  
Bolt 2 - Shear Force (kips): [0.012635 ; 0.044878 ; 0.083548 ; 0.13284 ; 0.19238 ; 0.26243 ; 0.48045 ; 1.3174 ; 2.4078 ; 2.7051 ; 2.8028 ; 2.94 ; 3.0316 ; 3.034 ; 3.0425 ; 3.0464 ; 3.1846 ; 3.3622 ; 3.6477 ; 
3.9602 ; 4.1023 ; 4.2983 ; 4.4216 ; 4.6924 ; 5.0495 ; 5.1724 ; 5.2741 ; 5.3521 ; 5.3431 ; 5.4407 ; 5.6155 ; 5.6738 ; 5.8218 ; 5.9359 ; 6.0608 ; 6.2784 ; 6.4752 ; 6.7746 ; 6.9786 ; 7.17 ; 7.3595 ; 7.3996 ; 7.4025 ; 
7.4079 ; 7.4105 ; 7.4187 ; 7.44 ; 7.4463 ; 7.4538 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9849 ; 16.0218 ; 16.163 ; 16.4739 ; 16.9802 ; 17.6193 ; 17.8815 ; 18.1702 ; 18.2337 ; 18.2538 ; 18.278 ; 18.2938 ; 18.314 ; 18.4046 ; 18.4063 ; 18.4892 ; 18.7973 ; 19.2645 
; 19.9495 ; 20.1883 ; 20.5408 ; 21.112 ; 21.8871 ; 23.0003 ; 24.3175 ; 25.6343 ; 27.2755 ; 27.7909 ; 28.4278 ; 29.1133 ; 29.9028 ; 30.9048 ; 31.1672 ; 31.3932 ; 31.5218 ; 31.6422 ; 31.7614 ; 31.8516 ; 31.8964 ; 
31.921 ; 31.9359 ; 31.9389 ; 31.943 ; 31.9458 ; 31.9507 ; 31.9546 ; 31.8941 ; 31.839 ] 
  
Bolt 3 - Shear Force (kips): [ 0.00884 ; 0.0026833 ; 0.011687 ; 0.025296 ; 0.03855 ; 0.054476 ; 0.064058 ; 0.064672 ; 0.065553 ; 0.066 ; 0.066177 ; 0.066395 ; 0.066543 ; 0.066721 ; 0.06751 ; 0.067526 ; 
0.068259 ; 0.071956 ; 0.07823 ; 0.088328 ; 0.091777 ; 0.09679 ; 0.10417 ; 0.11168 ; 0.1079 ; 0.092874 ; 0.092139 ; 0.093457 ; 0.083542 ; 0.071906 ; 0.064866 ; 0.064564 ; 0.056946 ; 0.043713 ; 0.029159 ; 
0.024957 ; 0.021367 ; 0.015879 ; 0.010304 ; 0.0076738 ; 0.007383 ; 0.0080024 ; 0.0081755 ; 0.0084233 ; 0.01392 ; 0.028345 ; 0.039148 ; 0.37181 ; 0.71563 ] 
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Figure B.147 Connection L6_6_0.75_0.5_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 765.5798 
  
Plastic Stiffness (k/in): 8.4622 
  
Displacement (in): [6.3788e-037 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.57218 ; 
0.62564 ; 0.70581 ; 0.73588 ; 0.78099 ; 0.84864 ; 0.87401 ; 0.91206 ; 0.96914 ; 1.0548 ; 1.1832 ; 1.2314 ; 1.3036 ; 1.3104 ; 1.3205 ; 1.3358 ; 1.3586 ; 1.3929 ; 1.4444 ; 1.5215 ; 1.6372 ; 1.8108 ; 2.0608 ; 2.1233 ; 
2.2171 ; 2.2522 ; 2.3049 ; 2.384 ; 2.5 ] 
  
Force (kips): [-0.199573 ; 0.64598 ; 1.2957 ; 2.14586 ; 3.24393 ; 4.58917 ; 6.00559 ; 7.23297 ; 8.39756 ; 9.40769 ; 10.0306 ; 10.5976 ; 11.162 ; 11.3407 ; 11.6578 ; 12.0359 ; 12.1593 ; 12.3411 ; 12.5919 ; 
12.6831 ; 12.8117 ; 12.9833 ; 13.0452 ; 13.1355 ; 13.2585 ; 13.4225 ; 13.6452 ; 13.7148 ; 13.8118 ; 13.8209 ; 13.8369 ; 13.8617 ; 13.8969 ; 13.9463 ; 14.0239 ; 14.1315 ; 14.273 ; 14.4661 ; 14.719 ; 14.779 ; 
14.867 ; 14.9029 ; 14.953 ; 15.0237 ; 15.1207 ] 
  
Bolt 1 - Tensile Force (kips): [14.9124 ; 14.8959 ; 14.8806 ; 14.8586 ; 14.827 ; 14.7809 ; 14.7196 ; 14.6486 ; 14.4533 ; 14.1698 ; 12.5059 ; 10.5593 ; 8.8224 ; 8.88893 ; 8.95446 ; 9.06452 ; 9.09822 ; 9.13165 ; 
9.24882 ; 9.30154 ; 9.37034 ; 9.4979 ; 9.5515 ; 9.64107 ; 9.7408 ; 9.86742 ; 10.1493 ; 10.277 ; 10.4473 ; 10.4627 ; 10.4855 ; 10.5174 ; 10.5637 ; 10.6309 ; 10.6986 ; 10.7619 ; 10.8723 ; 11.105 ; 11.5034 ; 
11.5909 ; 11.6897 ; 11.7191 ; 11.7623 ; 11.8421 ; 11.9818 ] 
  
Bolt 1 - Shear Force (kips): [0.012617 ; 0.020611 ; 0.039571 ; 0.06611 ; 0.10228 ; 0.14886 ; 0.20238 ; 0.25808 ; 0.39062 ; 0.55379 ; 1.3567 ; 2.2072 ; 2.9104 ; 2.9333 ; 2.9549 ; 2.9913 ; 3.0162 ; 3.1547 ; 3.3474 
; 3.532 ; 3.827 ; 4.1045 ; 4.1816 ; 4.284 ; 4.4934 ; 4.7828 ; 5.2008 ; 5.3315 ; 5.4846 ; 5.4975 ; 5.5161 ; 5.5412 ; 5.5772 ; 5.627 ; 5.7306 ; 5.9323 ; 6.2045 ; 6.6752 ; 7.1882 ; 7.3323 ; 7.68 ; 7.8134 ; 8.0002 ; 8.2522 
; 8.5472 ] 
  
Bolt 2 - Tensile Force (kips): [14.9203 ; 14.9081 ; 14.896 ; 14.8832 ; 14.8756 ; 14.8869 ; 14.9466 ; 15.1063 ; 15.2866 ; 15.5111 ; 14.662 ; 13.9902 ; 13.8269 ; 13.7457 ; 14.4298 ; 15.3136 ; 15.6241 ; 16.0631 ; 
16.6798 ; 16.9007 ; 17.2139 ; 17.6741 ; 17.8358 ; 18.0493 ; 18.3788 ; 18.8702 ; 19.5495 ; 19.7896 ; 20.1407 ; 20.173 ; 20.2214 ; 20.2876 ; 20.3824 ; 20.5179 ; 20.7187 ; 21.0098 ; 21.4312 ; 22.0184 ; 22.7712 ; 
22.9471 ; 23.178 ; 23.2542 ; 23.3632 ; 23.5279 ; 23.7837 ] 
  
Bolt 2 - Shear Force (kips): [0.012258 ; 0.02245 ; 0.041911 ; 0.069009 ; 0.10582 ; 0.15196 ; 0.20258 ; 0.24669 ; 0.33928 ; 0.44165 ; 1.1525 ; 1.879 ; 2.5062 ; 2.7045 ; 2.9221 ; 3.0889 ; 3.1344 ; 3.1947 ; 3.2352 ; 
3.2304 ; 3.218 ; 3.2268 ; 3.2803 ; 3.4784 ; 3.6176 ; 3.7184 ; 3.8464 ; 3.8769 ; 3.9146 ; 3.918 ; 3.9232 ; 3.9445 ; 3.9802 ; 4.0366 ; 4.0992 ; 4.2299 ; 4.3612 ; 4.4197 ; 4.4553 ; 4.4584 ; 4.4731 ; 4.4983 ; 4.5364 ; 
4.5826 ; 4.6192 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9815 ; 15.983 ; 16.0233 ; 16.1662 ; 16.4989 ; 17.1625 ; 18.2564 ; 19.5356 ; 21.2731 ; 23.0508 ; 24.973 ; 26.7891 ; 27.3257 ; 28.1645 ; 29.0337 ; 29.2685 ; 29.5999 ; 
30.0506 ; 30.2056 ; 30.4213 ; 30.6952 ; 30.773 ; 30.8839 ; 31.0323 ; 31.2009 ; 31.1874 ; 31.1799 ; 31.1891 ; 31.1902 ; 31.1994 ; 31.2165 ; 31.2353 ; 31.2546 ; 31.2043 ; 31.1841 ; 31.1981 ; 31.2188 ; 31.1609 ; 
31.1316 ; 31.1242 ; 31.134 ; 31.1418 ; 31.1483 ; 31.1564 ] 
  
Bolt 3 - Shear Force (kips): [0.0095115 ; 0.0024701 ; 0.004373 ; 0.012963 ; 0.025575 ; 0.037215 ; 0.050269 ; 0.059819 ; 0.092198 ; 0.13983 ; 0.14874 ; 0.14423 ; 0.1493 ; 0.14405 ; 0.13367 ; 0.12314 ; 0.12294 
; 0.12416 ; 0.12169 ; 0.11862 ; 0.11229 ; 0.10377 ; 0.10465 ; 0.10338 ; 0.10948 ; 0.16421 ; 0.74158 ; 0.88124 ; 1.0068 ; 1.0164 ; 1.0184 ; 1.0274 ; 1.0436 ; 1.0748 ; 1.3643 ; 1.551 ; 1.716 ; 1.9089 ; 2.3142 ; 
2.4397 ; 2.5519 ; 2.5887 ; 2.6475 ; 2.7308 ; 2.8436 ] 
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Figure B.148 Connection L6_6_0.75_0.5_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3569e+003 
  
Plastic Stiffness (k/in): 133.4111 
  
Displacement (in): [5.3523e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.066896 ; 0.067418 ; 0.0682 ; 0.069373 ; 0.071133 ; 0.073773 ; 0.074763 ; 
0.076247 ; 0.076804 ; 0.077639 ; 0.078892 ; 0.080771 ; 0.08359 ; 0.087819 ; 0.089404 ; 0.091783 ; 0.09535 ; 0.1007 ; 0.10271 ; 0.10572 ; 0.11023 ; 0.11701 ; 0.12717 ; 0.13098 ; 0.13669 ; 0.14526 ; 0.15812 ; 
0.17741 ; 0.20634 ; 0.24973 ; 0.31483 ; 0.33924 ; 0.37585 ; 0.43077 ; 0.51316 ; 0.63673 ; 0.8221 ; 0.8846 ; 0.97835 ; 1.119 ; 1.3299 ; 1.5799 ; 1.8299 ; 2.0799 ; 2.3299 ; 2.5 ] 
  
Force (kips): [-0.178264 ; 9.31742 ; 10.4222 ; 10.7321 ; 11.0786 ; 11.2493 ; 11.2548 ; 11.2548 ; 11.2544 ; 11.2544 ; 11.2585 ; 11.3261 ; 11.4725 ; 11.5868 ; 11.5872 ; 11.7591 ; 12.2485 ; 12.4324 ; 12.7029 ; 
12.9793 ; 13.2575 ; 13.9769 ; 14.6629 ; 14.9514 ; 15.4884 ; 16.1598 ; 16.9105 ; 17.1531 ; 17.5907 ; 18.2484 ; 19.2172 ; 20.6633 ; 21.111 ; 21.7063 ; 22.4366 ; 23.2943 ; 24.3735 ; 25.4668 ; 26.4489 ; 27.657 ; 
28.0557 ; 28.4633 ; 28.8571 ; 29.3381 ; 29.8954 ; 30.4203 ; 30.5732 ; 30.7906 ; 31.0836 ; 31.4685 ; 31.866 ; 32.1829 ; 32.2578 ; 32.3257 ; 32.3683 ] 
  
Bolt 1 - Tensile Force (kips): [14.9096 ; 14.587 ; 13.6697 ; 12.5448 ; 10.8489 ; 8.75999 ; 8.65399 ; 8.65364 ; 8.65321 ; 8.6531 ; 8.64736 ; 8.56868 ; 8.46413 ; 8.4092 ; 8.40925 ; 8.39145 ; 8.37561 ; 8.3675 ; 
8.36034 ; 8.35938 ; 8.37138 ; 8.34408 ; 8.35099 ; 8.35123 ; 8.3245 ; 8.30209 ; 8.28869 ; 8.29053 ; 8.28676 ; 8.27946 ; 8.33657 ; 8.45769 ; 8.52109 ; 8.56912 ; 8.62567 ; 8.74487 ; 8.89333 ; 9.04978 ; 9.24304 ; 
9.55528 ; 9.60117 ; 9.6455 ; 9.76004 ; 10.0743 ; 10.5176 ; 10.9221 ; 11.0793 ; 11.3173 ; 11.6151 ; 11.9617 ; 12.3632 ; 12.6872 ; 12.7206 ; 12.7516 ; 12.7717 ] 
  
Bolt 1 - Shear Force (kips): [0.0118518 ; 0.286486 ; 0.790972 ; 1.31646 ; 2.04759 ; 2.8188 ; 2.85578 ; 2.85569 ; 2.85556 ; 2.85552 ; 2.86152 ; 2.93833 ; 3.04787 ; 3.10634 ; 3.1065 ; 3.23241 ; 3.45608 ; 3.56829 
; 3.69009 ; 3.81463 ; 3.9359 ; 4.30792 ; 4.58655 ; 4.74068 ; 5.14138 ; 5.44088 ; 5.77861 ; 5.89214 ; 6.21094 ; 6.75889 ; 7.44278 ; 8.0853 ; 8.24238 ; 8.54403 ; 8.95275 ; 9.40322 ; 9.93429 ; 10.379 ; 10.9549 ; 
11.6354 ; 11.9344 ; 12.3571 ; 12.8736 ; 13.3978 ; 14.0789 ; 14.8899 ; 15.09 ; 15.403 ; 15.8318 ; 16.3773 ; 16.8592 ; 17.2698 ; 17.3076 ; 17.3405 ; 17.3609 ] 
  
Bolt 2 - Tensile Force (kips): [14.9183 ; 14.6445 ; 13.7414 ; 12.6263 ; 10.9479 ; 8.87817 ; 8.71242 ; 8.71235 ; 8.71209 ; 8.71211 ; 8.71235 ; 8.67643 ; 8.57563 ; 8.47358 ; 8.47352 ; 8.47479 ; 8.46917 ; 8.47641 ; 
8.48711 ; 8.51133 ; 8.55216 ; 8.62149 ; 8.73811 ; 8.80182 ; 8.92371 ; 9.02306 ; 9.10149 ; 9.13515 ; 9.20201 ; 9.32 ; 9.51449 ; 9.85547 ; 10.0018 ; 10.2383 ; 10.5928 ; 11.0786 ; 11.7795 ; 12.6426 ; 13.816 ; 
15.4555 ; 16.0223 ; 16.8234 ; 17.9292 ; 19.3158 ; 20.8424 ; 22.1346 ; 22.4931 ; 22.9937 ; 23.6608 ; 24.4266 ; 25.0614 ; 25.4575 ; 25.4792 ; 25.4977 ; 25.5089 ] 
  
Bolt 2 - Shear Force (kips): [0.010227 ; 0.28958 ; 0.79054 ; 1.3147 ; 2.0443 ; 2.8165 ; 2.8748 ; 2.875 ; 2.875 ; 2.875 ; 2.8751 ; 2.9045 ; 3.0146 ; 3.1307 ; 3.1309 ; 3.1854 ; 3.4641 ; 3.5365 ; 3.6856 ; 3.8323 ; 
3.9761 ; 4.3014 ; 4.6586 ; 4.7639 ; 4.868 ; 5.2481 ; 5.7373 ; 5.8986 ; 6.0409 ; 6.1936 ; 6.489 ; 7.2033 ; 7.4383 ; 7.6574 ; 7.8682 ; 8.1147 ; 8.4119 ; 8.8056 ; 9.0971 ; 9.2837 ; 9.3148 ; 9.3246 ; 9.3422 ; 9.3265 ; 
9.2463 ; 9.0413 ; 8.9736 ; 8.8754 ; 8.7408 ; 8.6419 ; 8.6966 ; 9.0035 ; 9.033 ; 9.058 ; 9.0732 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.5691 ; 16.7495 ; 16.8055 ; 16.8713 ; 16.9079 ; 16.9089 ; 16.9084 ; 16.9074 ; 16.9071 ; 16.9088 ; 16.9229 ; 16.9544 ; 16.9793 ; 16.979 ; 17.0197 ; 17.1431 ; 17.1948 ; 
17.2717 ; 17.3581 ; 17.4526 ; 17.7315 ; 18.055 ; 18.2037 ; 18.5105 ; 18.9568 ; 19.556 ; 19.7721 ; 20.1735 ; 20.7953 ; 21.7323 ; 23.1731 ; 23.6211 ; 24.1985 ; 24.8894 ; 25.7275 ; 26.9269 ; 28.2734 ; 29.389 ; 
30.6471 ; 31.0411 ; 31.3508 ; 31.4998 ; 31.6332 ; 31.7755 ; 31.9129 ; 31.9455 ; 31.9849 ; 32.0287 ; 32.079 ; 32.1262 ; 32.1719 ; 32.2509 ; 32.3229 ; 32.3683 ] 
  
Bolt 3 - Shear Force (kips): [0.0060305 ; 0.038157 ; 0.043842 ; 0.045445 ; 0.047292 ; 0.048145 ; 0.048165 ; 0.048167 ; 0.048161 ; 0.048166 ; 0.048188 ; 0.048476 ; 0.049119 ; 0.049616 ; 0.049635 ; 0.050215 ; 
0.051835 ; 0.052322 ; 0.053003 ; 0.053592 ; 0.053954 ; 0.05362 ; 0.05287 ; 0.053004 ; 0.05474 ; 0.058491 ; 0.064618 ; 0.066699 ; 0.070333 ; 0.075697 ; 0.081988 ; 0.075575 ; 0.068271 ; 0.061382 ; 0.057101 ; 
0.058256 ; 0.065603 ; 0.045347 ; 0.039475 ; 0.044719 ; 0.037056 ; 0.021497 ; 0.018139 ; 0.015952 ; 0.013037 ; 0.0081963 ; 0.0067868 ; 0.0052946 ; 0.0045124 ; 0.004227 ; 0.0045052 ; 0.0044344 ; 0.0013987 ; 
0.0012477 ; 0.0013659 ] 
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Figure B.149 Connection L6_6_0.75_0.5_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2603e+003 
  
Plastic Stiffness (k/in): 48.8897 
  
Displacement (in): [5.9218e-037 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.072601 ; 0.080944 ; 0.084073 ; 0.085246 ; 0.087006 ; 0.089645 ; 0.093605 ; 
0.099544 ; 0.10845 ; 0.11068 ; 0.11291 ; 0.11625 ; 0.12126 ; 0.12878 ; 0.1316 ; 0.13582 ; 0.14217 ; 0.15168 ; 0.16595 ; 0.18736 ; 0.21946 ; 0.26763 ; 0.28569 ; 0.31278 ; 0.35342 ; 0.41437 ; 0.50581 ; 0.54009 ; 
0.59153 ; 0.66867 ; 0.78439 ; 0.95798 ; 1.208 ; 1.458 ; 1.708 ; 1.958 ; 2.0205 ; 2.1142 ; 2.2548 ; 2.3955 ; 2.5 ] 
  
Force (kips): [-0.191707 ; 5.04686 ; 5.96218 ; 6.77099 ; 7.86674 ; 9.23493 ; 10.1888 ; 10.5865 ; 11.0375 ; 11.3133 ; 11.3385 ; 11.3383 ; 11.3546 ; 11.4537 ; 11.5254 ; 11.7217 ; 12.4553 ; 13.3456 ; 13.5361 ; 
13.7485 ; 14.0579 ; 14.478 ; 15.0645 ; 15.2911 ; 15.6364 ; 16.0834 ; 16.6175 ; 17.1948 ; 17.7996 ; 18.5845 ; 19.5522 ; 19.8347 ; 20.2048 ; 20.6876 ; 21.3148 ; 21.9244 ; 22.0633 ; 22.2358 ; 22.4667 ; 22.7749 ; 
23.1773 ; 23.6397 ; 24.0224 ; 24.3736 ; 24.6881 ; 24.7617 ; 24.8674 ; 25.028 ; 25.2122 ; 25.3284 ] 
  
Bolt 1 - Tensile Force (kips): [14.9082 ; 14.7535 ; 14.7165 ; 14.681 ; 14.6288 ; 14.5399 ; 14.0947 ; 12.8623 ; 10.9431 ; 8.65781 ; 8.65724 ; 8.65657 ; 8.62863 ; 8.4944 ; 8.41419 ; 8.41958 ; 8.40303 ; 8.45882 ; 
8.47487 ; 8.48452 ; 8.50085 ; 8.54408 ; 8.6393 ; 8.68939 ; 8.71718 ; 8.75631 ; 8.83835 ; 8.95477 ; 9.06529 ; 9.14409 ; 9.36248 ; 9.48769 ; 9.64975 ; 9.76015 ; 9.97847 ; 10.2768 ; 10.3807 ; 10.5401 ; 10.7798 ; 
11.1222 ; 11.447 ; 11.8944 ; 12.4393 ; 12.7387 ; 13.088 ; 13.1703 ; 13.2984 ; 13.4745 ; 13.6075 ; 13.6949 ] 
  
Bolt 1 - Shear Force (kips): [0.0123619 ; 0.162354 ; 0.192818 ; 0.220268 ; 0.258278 ; 0.318277 ; 0.575739 ; 1.17204 ; 2.00997 ; 2.85655 ; 2.85684 ; 2.85666 ; 2.8812 ; 3.01834 ; 3.10515 ; 3.10774 ; 3.53763 ; 
3.92224 ; 3.98798 ; 4.12081 ; 4.3358 ; 4.51836 ; 4.69412 ; 4.77083 ; 5.00568 ; 5.29035 ; 5.59404 ; 5.88982 ; 6.19968 ; 7.04692 ; 8.02675 ; 8.24612 ; 8.61984 ; 9.30232 ; 9.95644 ; 10.3475 ; 10.4704 ; 10.7112 ; 
11.0351 ; 11.4708 ; 12.1469 ; 12.8634 ; 13.3926 ; 14.1983 ; 14.7659 ; 14.9075 ; 15.0753 ; 15.3173 ; 15.5926 ; 15.7929 ] 
  
Bolt 2 - Tensile Force (kips): [14.9155 ; 14.7997 ; 14.7828 ; 14.7716 ; 14.7616 ; 14.7485 ; 14.3751 ; 13.2075 ; 11.4433 ; 9.32596 ; 9.0279 ; 9.02722 ; 9.02946 ; 9.0444 ; 9.03773 ; 8.90508 ; 9.14261 ; 9.43078 ; 
9.4998 ; 9.59267 ; 9.72947 ; 9.8766 ; 10.1178 ; 10.2362 ; 10.4384 ; 10.7149 ; 11.0811 ; 11.5739 ; 12.2694 ; 13.3031 ; 14.6837 ; 15.1451 ; 15.8071 ; 16.6693 ; 17.6827 ; 18.5853 ; 18.8895 ; 19.3563 ; 19.9766 ; 
20.8268 ; 21.9163 ; 23.1213 ; 23.9332 ; 24.6611 ; 25.2862 ; 25.4251 ; 25.6221 ; 25.9024 ; 26.1708 ; 26.3429 ] 
  
Bolt 2 - Shear Force (kips): [0.010393 ; 0.164 ; 0.19415 ; 0.22089 ; 0.25714 ; 0.31253 ; 0.55834 ; 1.1456 ; 1.9704 ; 2.8542 ; 2.9783 ; 2.9787 ; 2.9796 ; 2.9846 ; 3.004 ; 3.2567 ; 3.5494 ; 4.0673 ; 4.1952 ; 4.2698 ; 
4.3601 ; 4.6008 ; 4.9775 ; 5.0925 ; 5.1625 ; 5.2571 ; 5.3887 ; 5.5318 ; 5.6264 ; 5.6426 ; 5.9206 ; 6.0019 ; 6.0511 ; 6.1149 ; 6.2577 ; 6.5062 ; 6.577 ; 6.646 ; 6.7621 ; 6.8779 ; 6.9929 ; 7.1555 ; 7.2433 ; 7.1829 ; 
7.1555 ; 7.1516 ; 7.1615 ; 7.1769 ; 7.21 ; 7.3111 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.2366 ; 16.3792 ; 16.5376 ; 16.774 ; 17.1413 ; 17.4894 ; 17.663 ; 17.8913 ; 18.0642 ; 18.0833 ; 18.0827 ; 18.0917 ; 18.1488 ; 18.1918 ; 18.3186 ; 18.8524 ; 19.6684 ; 
19.8629 ; 20.0848 ; 20.4141 ; 20.8761 ; 21.5532 ; 21.8227 ; 22.2418 ; 22.8129 ; 23.5458 ; 24.4129 ; 25.3722 ; 26.6623 ; 28.1824 ; 28.571 ; 29.0404 ; 29.6123 ; 30.4143 ; 31.2665 ; 31.3948 ; 31.4877 ; 31.5821 ; 
31.6853 ; 31.7897 ; 31.8698 ; 31.9102 ; 31.9329 ; 31.9471 ; 31.9499 ; 31.9556 ; 31.9468 ; 31.8648 ; 31.8299 ] 
  
Bolt 3 - Shear Force (kips): [0.0089022 ; 0.028701 ; 0.034452 ; 0.038891 ; 0.046036 ; 0.054623 ; 0.058632 ; 0.059013 ; 0.058989 ; 0.058948 ; 0.058989 ; 0.059 ; 0.059008 ; 0.059229 ; 0.059443 ; 0.060409 ; 
0.066209 ; 0.077624 ; 0.080351 ; 0.083393 ; 0.087911 ; 0.093893 ; 0.10134 ; 0.10333 ; 0.10431 ; 0.10104 ; 0.092244 ; 0.082525 ; 0.08104 ; 0.09046 ; 0.067828 ; 0.063365 ; 0.059606 ; 0.057511 ; 0.062301 ; 
0.034641 ; 0.027089 ; 0.024609 ; 0.022296 ; 0.019481 ; 0.014308 ; 0.0094436 ; 0.0075209 ; 0.0073689 ; 0.008054 ; 0.0082289 ; 0.016406 ; 0.096012 ; 0.60708 ; 0.82987 ] 
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Figure B.150 Connection L6_6_0.75_0.5_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 829.0632 
  
Plastic Stiffness (k/in): 11.2105 
  
Displacement (in): [6.7006e-037 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.16699 ; 0.17403 ; 0.17667 ; 0.18063 ; 0.18657 ; 0.19547 ; 
0.20884 ; 0.22888 ; 0.25895 ; 0.30405 ; 0.37171 ; 0.39707 ; 0.43513 ; 0.49221 ; 0.57783 ; 0.60994 ; 0.65811 ; 0.73035 ; 0.83871 ; 1.0013 ; 1.0622 ; 1.1537 ; 1.1879 ; 1.2394 ; 1.2587 ; 1.2876 ; 1.331 ; 1.3961 ; 
1.4937 ; 1.6402 ; 1.8599 ; 2.1099 ; 2.1724 ; 2.2661 ; 2.4067 ; 2.5 ] 
  
Force (kips): [-0.167144 ; 0.725604 ; 1.45212 ; 2.39091 ; 3.58124 ; 4.97791 ; 6.41734 ; 7.8056 ; 9.2107 ; 10.2096 ; 11.019 ; 11.1897 ; 11.2415 ; 11.2598 ; 11.3082 ; 11.3976 ; 11.519 ; 11.68 ; 11.8846 ; 12.1235 ; 
12.4273 ; 12.8285 ; 12.9707 ; 13.1798 ; 13.4643 ; 13.8279 ; 13.9589 ; 14.1422 ; 14.3966 ; 14.7328 ; 15.1462 ; 15.285 ; 15.4735 ; 15.5361 ; 15.6252 ; 15.6573 ; 15.7098 ; 15.7866 ; 15.8931 ; 16.0493 ; 16.2706 ; 
16.5578 ; 16.8528 ; 16.9267 ; 17.0329 ; 17.1807 ; 17.2733 ] 
  
Bolt 1 - Tensile Force (kips): [ 14.908 ; 14.8884 ; 14.8689 ; 14.8413 ; 14.8018 ; 14.7453 ; 14.6731 ; 14.5794 ; 14.2893 ; 12.3503 ; 9.38556 ; 8.80377 ; 8.82688 ; 8.83665 ; 8.84834 ; 8.86168 ; 8.88094 ; 8.90941 ; 
8.95358 ; 9.01738 ; 9.07703 ; 9.23038 ; 9.31295 ; 9.44261 ; 9.64286 ; 9.94988 ; 10.0351 ; 10.1629 ; 10.3826 ; 10.7151 ; 11.1304 ; 11.2478 ; 11.4406 ; 11.5117 ; 11.6172 ; 11.6596 ; 11.7249 ; 11.8211 ; 11.9644 ; 
12.1532 ; 12.3411 ; 12.7162 ; 13.0758 ; 13.1435 ; 13.2598 ; 13.4618 ; 13.6021 ] 
  
Bolt 1 - Shear Force (kips): [0.0114464 ; 0.0241919 ; 0.0473447 ; 0.0788248 ; 0.120503 ; 0.171595 ; 0.229721 ; 0.296808 ; 0.475323 ; 1.41596 ; 2.66422 ; 2.90359 ; 2.91247 ; 2.91588 ; 2.91981 ; 2.9242 ; 
2.93054 ; 2.93992 ; 2.95448 ; 2.97554 ; 3.07301 ; 3.25237 ; 3.30098 ; 3.5468 ; 3.93583 ; 4.31384 ; 4.50253 ; 4.70215 ; 4.96041 ; 5.39361 ; 5.7897 ; 5.96281 ; 6.21171 ; 6.37414 ; 6.63963 ; 6.71099 ; 6.80347 ; 
6.92424 ; 7.08114 ; 7.40642 ; 8.17679 ; 8.82821 ; 9.5649 ; 9.77955 ; 10.0424 ; 10.3555 ; 10.5269 ] 
  
Bolt 2 - Tensile Force (kips): [14.9152 ; 14.9006 ; 14.8843 ; 14.8663 ; 14.8509 ; 14.8511 ; 14.8917 ; 15.0351 ; 15.1955 ; 14.0906 ; 12.4391 ; 11.8771 ; 11.6689 ; 11.5936 ; 11.591 ; 11.6947 ; 11.8433 ; 12.0696 ; 
12.382 ; 12.7528 ; 13.3114 ; 14.1936 ; 14.5194 ; 14.9731 ; 15.6011 ; 16.4672 ; 16.7505 ; 17.1748 ; 17.802 ; 18.6741 ; 19.8573 ; 20.2216 ; 20.7891 ; 20.984 ; 21.2599 ; 21.3618 ; 21.5135 ; 21.7322 ; 22.0402 ; 
22.4632 ; 22.9937 ; 23.7029 ; 24.4553 ; 24.6274 ; 24.8646 ; 25.2 ; 25.3908 ] 
  
Bolt 2 - Shear Force (kips): [0.0094851 ; 0.024887 ; 0.048366 ; 0.079946 ; 0.12143 ; 0.1711 ; 0.2252 ; 0.27833 ; 0.40504 ; 1.2458 ; 2.3987 ; 2.7325 ; 2.8453 ; 2.8852 ; 2.9352 ; 2.9973 ; 3.0788 ; 3.1762 ; 3.2889 ; 
3.4132 ; 3.4886 ; 3.5247 ; 3.5266 ; 3.5087 ; 3.522 ; 3.6579 ; 3.7548 ; 3.8539 ; 3.9433 ; 4.0304 ; 4.1913 ; 4.3407 ; 4.4327 ; 4.4388 ; 4.4368 ; 4.4392 ; 4.4439 ; 4.4503 ; 4.4587 ; 4.4836 ; 4.5305 ; 4.6284 ; 4.5929 ; 
4.5869 ; 4.5951 ; 4.5847 ; 4.5842 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.982 ; 15.9862 ; 16.04 ; 16.2188 ; 16.6093 ; 17.3276 ; 18.4065 ; 19.6834 ; 20.8801 ; 22.2599 ; 22.6562 ; 22.7886 ; 22.837 ; 22.9581 ; 23.1851 ; 23.5126 ; 23.9645 ; 24.5432 ; 
25.2355 ; 26.1581 ; 27.3132 ; 27.6838 ; 28.1827 ; 28.7804 ; 29.3961 ; 29.6028 ; 29.893 ; 30.2842 ; 30.7586 ; 31.1905 ; 31.273 ; 31.264 ; 31.2667 ; 31.2597 ; 31.2564 ; 31.2672 ; 31.2933 ; 31.3202 ; 31.3016 ; 
31.2703 ; 31.2682 ; 31.2384 ; 31.191 ; 31.1686 ; 31.1737 ; 31.1795 ] 
  
Bolt 3 - Shear Force (kips): [0.0096702 ; 0.0021779 ; 0.0047025 ; 0.014001 ; 0.026629 ; 0.037459 ; 0.050715 ; 0.062115 ; 0.096918 ; 0.13151 ; 0.15066 ; 0.15142 ; 0.15153 ; 0.15155 ; 0.15152 ; 0.15132 ; 
0.1505 ; 0.1485 ; 0.14581 ; 0.14732 ; 0.15213 ; 0.14289 ; 0.13808 ; 0.13139 ; 0.12282 ; 0.12008 ; 0.12083 ; 0.1206 ; 0.11434 ; 0.097534 ; 0.087632 ; 0.17427 ; 0.55744 ; 0.64763 ; 0.7965 ; 0.84205 ; 0.8838 ; 
0.92624 ; 0.99463 ; 1.2515 ; 1.5803 ; 1.8573 ; 2.1911 ; 2.3543 ; 2.5043 ; 2.6614 ; 2.7548 ] 
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Figure B.151 Connection L6_6_0.75_0.5_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3626e+003 
  
Plastic Stiffness (k/in): 166.3089 
  
Displacement (in): [6.0534e-037 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.066896 ; 0.067418 ; 0.0682 ; 0.069373 ; 0.071133 ; 0.073773 ; 0.074763 ; 
0.076247 ; 0.077361 ; 0.079032 ; 0.081537 ; 0.082477 ; 0.083886 ; 0.086 ; 0.089172 ; 0.090361 ; 0.092145 ; 0.09482 ; 0.098834 ; 0.10485 ; 0.10711 ; 0.1105 ; 0.11558 ; 0.1232 ; 0.13463 ; 0.15177 ; 0.17749 ; 
0.21606 ; 0.27392 ; 0.36071 ; 0.39326 ; 0.44208 ; 0.51531 ; 0.62515 ; 0.78992 ; 0.91349 ; 1.0989 ; 1.3489 ; 1.5989 ; 1.8489 ; 2.0989 ; 2.3489 ; 2.5 ] 
  
Force (kips): [-0.198937 ; 9.27141 ; 10.446 ; 10.7556 ; 11.1033 ; 11.2767 ; 11.283 ; 11.283 ; 11.2826 ; 11.2826 ; 11.2826 ; 11.3209 ; 11.4601 ; 11.5968 ; 11.5973 ; 11.7339 ; 12.2304 ; 12.5779 ; 12.9952 ; 13.393 ; 
13.6532 ; 14.0368 ; 14.4434 ; 14.8767 ; 15.1556 ; 15.5363 ; 16.0343 ; 16.6391 ; 17.395 ; 17.7138 ; 18.208 ; 18.9444 ; 20.0876 ; 21.4497 ; 22.8753 ; 24.4139 ; 25.7501 ; 26.924 ; 28.3238 ; 28.5989 ; 28.9309 ; 
29.3569 ; 29.8601 ; 30.3534 ; 30.6544 ; 31.0662 ; 31.5249 ; 31.9119 ; 32.1942 ; 32.2675 ; 32.3341 ; 32.3715 ] 
  
Bolt 1 - Tensile Force (kips): [14.9453 ; 14.6174 ; 13.7058 ; 12.5804 ; 10.8845 ; 8.79451 ; 8.66885 ; 8.66872 ; 8.66845 ; 8.66841 ; 8.66844 ; 8.59126 ; 8.48593 ; 8.42614 ; 8.42605 ; 8.40841 ; 8.40128 ; 8.39249 ; 
8.39856 ; 8.42743 ; 8.4225 ; 8.42165 ; 8.44206 ; 8.48875 ; 8.47866 ; 8.45754 ; 8.44531 ; 8.43761 ; 8.44565 ; 8.45539 ; 8.45615 ; 8.47417 ; 8.53971 ; 8.71205 ; 8.76857 ; 8.94361 ; 9.12633 ; 9.32697 ; 9.56291 ; 
9.57065 ; 9.63993 ; 9.86764 ; 10.2039 ; 10.4193 ; 10.6838 ; 11.1069 ; 11.5172 ; 11.9109 ; 12.1899 ; 12.2225 ; 12.2522 ; 12.2692 ] 
  
Bolt 1 - Shear Force (kips): [0.0106573 ; 0.288728 ; 0.787975 ; 1.31356 ; 2.04483 ; 2.81698 ; 2.86066 ; 2.86066 ; 2.86059 ; 2.86057 ; 2.86058 ; 2.92443 ; 3.03507 ; 3.10067 ; 3.10089 ; 3.24314 ; 3.46161 ; 
3.65976 ; 3.82762 ; 4.01412 ; 4.19006 ; 4.34641 ; 4.49985 ; 4.66501 ; 4.86586 ; 5.14921 ; 5.38529 ; 5.65744 ; 6.03643 ; 6.26779 ; 6.67338 ; 7.23236 ; 7.82825 ; 8.32337 ; 9.1713 ; 9.93945 ; 10.4465 ; 11.1406 ; 
12.0454 ; 12.4215 ; 12.8785 ; 13.3674 ; 13.9851 ; 14.8876 ; 15.3115 ; 15.9029 ; 16.5624 ; 17.0373 ; 17.4008 ; 17.4371 ; 17.4697 ; 17.4878 ] 
  
Bolt 2 - Tensile Force (kips): [14.9706 ; 14.6974 ; 13.8092 ; 12.695 ; 11.0173 ; 8.94141 ; 8.73068 ; 8.73035 ; 8.72993 ; 8.7299 ; 8.72994 ; 8.7309 ; 8.63025 ; 8.5032 ; 8.50332 ; 8.50816 ; 8.48908 ; 8.50978 ; 
8.53761 ; 8.58629 ; 8.60722 ; 8.63197 ; 8.67106 ; 8.75932 ; 8.81031 ; 8.89142 ; 8.96463 ; 9.00614 ; 9.0984 ; 9.1369 ; 9.20269 ; 9.32146 ; 9.50393 ; 9.81502 ; 10.4234 ; 11.363 ; 12.5225 ; 14.167 ; 16.3211 ; 
17.0419 ; 18.0105 ; 19.2496 ; 20.6714 ; 21.9352 ; 22.649 ; 23.5805 ; 24.4706 ; 25.0732 ; 25.4108 ; 25.4334 ; 25.4528 ; 25.4635 ] 
  
Bolt 2 - Shear Force (kips): [0.014518 ; 0.27912 ; 0.77388 ; 1.2984 ; 2.0297 ; 2.8069 ; 2.8807 ; 2.8809 ; 2.8809 ; 2.8809 ; 2.8809 ; 2.8812 ; 2.9826 ; 3.1254 ; 3.1257 ; 3.1269 ; 3.4217 ; 3.5682 ; 3.8096 ; 3.9974 ; 
4.0698 ; 4.2769 ; 4.4938 ; 4.7122 ; 4.7683 ; 4.8462 ; 5.1111 ; 5.5103 ; 5.9659 ; 6.0682 ; 6.1883 ; 6.3904 ; 6.9381 ; 7.7112 ; 8.1162 ; 8.544 ; 9.0173 ; 9.2036 ; 9.2795 ; 9.2758 ; 9.2742 ; 9.2539 ; 9.1946 ; 9.0032 ; 
8.8765 ; 8.6972 ; 8.5872 ; 8.8614 ; 9.1658 ; 9.1934 ; 9.2167 ; 9.2293 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 16.5702 ; 16.7647 ; 16.8206 ; 16.8875 ; 16.9258 ; 16.9277 ; 16.9271 ; 16.926 ; 16.9257 ; 16.9256 ; 16.9341 ; 16.9636 ; 16.9956 ; 16.9954 ; 17.0276 ; 17.1539 ; 17.2491 ; 
17.3779 ; 17.5147 ; 17.6121 ; 17.769 ; 17.9545 ; 18.1773 ; 18.3302 ; 18.559 ; 18.8968 ; 19.3708 ; 20.057 ; 20.3582 ; 20.8275 ; 21.5419 ; 22.6659 ; 24.0021 ; 25.326 ; 26.9506 ; 28.5876 ; 29.8852 ; 31.2702 ; 
31.4155 ; 31.5262 ; 31.6388 ; 31.7659 ; 31.8955 ; 31.9597 ; 32.0239 ; 32.0839 ; 32.1307 ; 32.1816 ; 32.2598 ; 32.3312 ; 32.3715 ] 
  
Bolt 3 - Shear Force (kips): [ 0.012999 ; 0.033213 ; 0.039222 ; 0.040888 ; 0.042797 ; 0.04373 ; 0.043724 ; 0.043767 ; 0.043768 ; 0.043775 ; 0.043779 ; 0.043937 ; 0.044553 ; 0.045105 ; 0.045134 ; 0.04558 ; 
0.047307 ; 0.048325 ; 0.049284 ; 0.04968 ; 0.04964 ; 0.049295 ; 0.048888 ; 0.048761 ; 0.049343 ; 0.05081 ; 0.053505 ; 0.058239 ; 0.064672 ; 0.06733 ; 0.07126 ; 0.076166 ; 0.076976 ; 0.058249 ; 0.051571 ; 
0.060237 ; 0.039271 ; 0.035484 ; 0.019615 ; 0.015368 ; 0.013834 ; 0.013178 ; 0.011249 ; 0.0067494 ; 0.0041776 ; 0.0024129 ; 0.0022304 ; 0.0029516 ; 0.0027731 ; 0.00067203 ; 0.0010027 ; 0.0013763 ] 
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Figure B.152 Connection L6_6_0.75_0.5_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.7281e+003 
  
Plastic Stiffness (k/in): 42.5813 
  
Displacement (in): [8.8006e-037 ; 0.00097656 ; 0.0019531 ; 0.0029297 ; 0.0043945 ; 0.0065918 ; 0.0098877 ; 0.014831 ; 0.022247 ; 0.033371 ; 0.050056 ; 0.075085 ; 0.077431 ; 0.080951 ; 0.08623 ; 0.08821 ; 
0.088952 ; 0.090066 ; 0.091736 ; 0.094242 ; 0.098 ; 0.10364 ; 0.10928 ; 0.11491 ; 0.12337 ; 0.13606 ; 0.15508 ; 0.18362 ; 0.22644 ; 0.24249 ; 0.26657 ; 0.30269 ; 0.35688 ; 0.43815 ; 0.56006 ; 0.60578 ; 0.67436 
; 0.77722 ; 0.93151 ; 1.163 ; 1.413 ; 1.663 ; 1.913 ; 1.9755 ; 1.9989 ; 2.0341 ; 2.0868 ; 2.1659 ; 2.1955 ; 2.24 ; 2.3068 ; 2.4069 ; 2.5 ] 
  
Force (kips): [-0.220919 ; 0.684502 ; 1.46673 ; 2.16289 ; 3.10213 ; 4.34271 ; 5.9252 ; 7.83601 ; 9.81584 ; 10.5577 ; 11.0753 ; 11.3555 ; 11.3644 ; 11.3644 ; 11.3965 ; 11.5023 ; 11.5252 ; 11.5389 ; 11.6268 ; 
11.7643 ; 12.2048 ; 12.8546 ; 13.3635 ; 13.8739 ; 14.5777 ; 15.6018 ; 16.7507 ; 17.6951 ; 18.7337 ; 19.0755 ; 19.5225 ; 20.0509 ; 20.7082 ; 21.5063 ; 22.1186 ; 22.2704 ; 22.4757 ; 22.7528 ; 23.1227 ; 23.5749 ; 
23.9651 ; 24.3186 ; 24.6378 ; 24.7131 ; 24.7405 ; 24.7813 ; 24.8413 ; 24.9275 ; 24.9608 ; 25.007 ; 25.0735 ; 25.2082 ; 25.3203 ] 
  
Bolt 1 - Tensile Force (kips): [14.9433 ; 14.9225 ; 14.9011 ; 14.8807 ; 14.8515 ; 14.808 ; 14.7441 ; 14.6539 ; 14.4426 ; 13.2491 ; 11.1015 ; 8.68102 ; 8.6811 ; 8.68069 ; 8.6156 ; 8.47419 ; 8.44445 ; 8.44457 ; 
8.44696 ; 8.44627 ; 8.43326 ; 8.4566 ; 8.50119 ; 8.54274 ; 8.62901 ; 8.75976 ; 8.8644 ; 8.9491 ; 8.97591 ; 8.99923 ; 9.09604 ; 9.26074 ; 9.31912 ; 9.58922 ; 9.91909 ; 10.048 ; 10.2387 ; 10.5197 ; 10.7424 ; 
11.1092 ; 11.5996 ; 11.9039 ; 12.3084 ; 12.3986 ; 12.4324 ; 12.4835 ; 12.5602 ; 12.653 ; 12.6857 ; 12.7333 ; 12.8005 ; 12.8966 ; 12.9916 ] 
  
Bolt 1 - Shear Force (kips): [0.0118033 ; 0.0238323 ; 0.0487584 ; 0.0716422 ; 0.103048 ; 0.144698 ; 0.198355 ; 0.265348 ; 0.40235 ; 1.00908 ; 1.96082 ; 2.86441 ; 2.86465 ; 2.8646 ; 2.9153 ; 3.06102 ; 3.09298 
; 3.09347 ; 3.09427 ; 3.14421 ; 3.47548 ; 3.76813 ; 3.95187 ; 4.25859 ; 4.57484 ; 5.05277 ; 5.70548 ; 6.22518 ; 7.38338 ; 7.77014 ; 8.11839 ; 8.54508 ; 9.54587 ; 10.2623 ; 10.7813 ; 10.9937 ; 11.2864 ; 11.6769 ; 
12.3699 ; 13.1089 ; 13.682 ; 14.481 ; 15.0142 ; 15.159 ; 15.2086 ; 15.2777 ; 15.3736 ; 15.532 ; 15.589 ; 15.6717 ; 15.7979 ; 15.9899 ; 16.1496 ] 
  
Bolt 2 - Tensile Force (kips): [ 14.968 ; 14.9528 ; 14.934 ; 14.9171 ; 14.895 ; 14.8669 ; 14.8375 ; 14.8156 ; 14.7312 ; 13.6195 ; 11.6293 ; 9.14361 ; 8.99804 ; 8.99317 ; 8.99632 ; 9.00926 ; 9.01214 ; 8.98874 ; 
8.9161 ; 8.86003 ; 8.97128 ; 9.17851 ; 9.31505 ; 9.51512 ; 9.74177 ; 10.1695 ; 10.8325 ; 11.7752 ; 13.1699 ; 13.6333 ; 14.2681 ; 15.1297 ; 16.2786 ; 17.5797 ; 18.6639 ; 19.0677 ; 19.6363 ; 20.4328 ; 21.4704 ; 
22.6483 ; 23.5133 ; 24.2786 ; 24.9337 ; 25.0858 ; 25.1407 ; 25.2218 ; 25.3396 ; 25.512 ; 25.5742 ; 25.6646 ; 25.7945 ; 25.9837 ; 26.1272 ] 
  
Bolt 2 - Shear Force (kips): [0.015526 ; 0.020671 ; 0.043646 ; 0.065239 ; 0.094973 ; 0.13441 ; 0.18444 ; 0.24542 ; 0.36721 ; 0.96105 ; 1.901 ; 2.9075 ; 2.965 ; 2.9668 ; 2.9686 ; 2.973 ; 2.9739 ; 2.9957 ; 3.1124 ; 
3.2336 ; 3.344 ; 3.6982 ; 4.0522 ; 4.2696 ; 4.6586 ; 5.1355 ; 5.4756 ; 5.6625 ; 5.694 ; 5.7935 ; 6.0262 ; 6.1494 ; 6.2492 ; 6.5238 ; 6.8625 ; 6.9443 ; 7.0254 ; 7.1139 ; 7.217 ; 7.4183 ; 7.5089 ; 7.4201 ; 7.404 ; 
7.3898 ; 7.3858 ; 7.3808 ; 7.3804 ; 7.3732 ; 7.3702 ; 7.3665 ; 7.3619 ; 7.4388 ; 7.5563 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9857 ; 15.9846 ; 15.9965 ; 16.0381 ; 16.1492 ; 16.3799 ; 16.7782 ; 17.3621 ; 17.6734 ; 17.9389 ; 18.1157 ; 18.1231 ; 18.1225 ; 18.141 ; 18.2047 ; 18.2184 ; 18.2274 ; 
18.2854 ; 18.3778 ; 18.6971 ; 19.2489 ; 19.7448 ; 20.2793 ; 21.0543 ; 22.2534 ; 23.7619 ; 25.2158 ; 26.9326 ; 27.488 ; 28.1691 ; 28.8857 ; 29.6656 ; 30.7046 ; 31.4334 ; 31.5078 ; 31.5889 ; 31.6805 ; 31.7777 ; 
31.8592 ; 31.9047 ; 31.9302 ; 31.9453 ; 31.9483 ; 31.9494 ; 31.9513 ; 31.9542 ; 31.9572 ; 31.9617 ; 31.964 ; 31.9664 ; 31.9024 ; 31.8537 ] 
  
Bolt 3 - Shear Force (kips): [ 0.016153 ; 0.0079853 ; 0.0031651 ; 0.0016262 ; 0.0085259 ; 0.0187 ; 0.029338 ; 0.040977 ; 0.052677 ; 0.054074 ; 0.054027 ; 0.054178 ; 0.054206 ; 0.054229 ; 0.054255 ; 0.054558 
; 0.054653 ; 0.054716 ; 0.055124 ; 0.055809 ; 0.059093 ; 0.066082 ; 0.07307 ; 0.080323 ; 0.090155 ; 0.09833 ; 0.083212 ; 0.073899 ; 0.083143 ; 0.075551 ; 0.061776 ; 0.055459 ; 0.052505 ; 0.054686 ; 0.022477 
; 0.020983 ; 0.019474 ; 0.017615 ; 0.013236 ; 0.0083308 ; 0.0058417 ; 0.0057912 ; 0.0068209 ; 0.007109 ; 0.0072207 ; 0.0089739 ; 0.014053 ; 0.017238 ; 0.029784 ; 0.03692 ; 0.043392 ; 0.38535 ; 0.68752 ] 
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Figure B.153 Connection L6_6_0.75_0.5_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.5_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 818.4207 
  
Plastic Stiffness (k/in): 11.4434 
  
Displacement (in): [6.0119e-037 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.16699 ; 0.17403 ; 0.17667 ; 0.18063 ; 0.18657 ; 0.19547 ; 
0.20884 ; 0.22888 ; 0.2364 ; 0.24768 ; 0.26459 ; 0.28996 ; 0.32801 ; 0.38509 ; 0.4065 ; 0.43861 ; 0.48677 ; 0.55902 ; 0.58611 ; 0.62674 ; 0.6877 ; 0.77913 ; 0.81342 ; 0.86485 ; 0.942 ; 1.0577 ; 1.2313 ; 1.2938 ; 
1.3876 ; 1.5282 ; 1.7391 ; 1.9891 ; 2.2391 ; 2.3016 ; 2.3954 ; 2.5 ] 
  
Force (kips): [-0.191488 ; 0.686261 ; 1.40699 ; 2.33788 ; 3.52069 ; 4.9121 ; 6.34192 ; 7.70796 ; 9.12203 ; 10.1705 ; 10.9857 ; 11.1541 ; 11.2005 ; 11.2197 ; 11.284 ; 11.3747 ; 11.499 ; 11.6616 ; 11.8671 ; 
11.9356 ; 12.0306 ; 12.1563 ; 12.3272 ; 12.5587 ; 12.8853 ; 13.0073 ; 13.1828 ; 13.4199 ; 13.7333 ; 13.8474 ; 14.0081 ; 14.2327 ; 14.5387 ; 14.6421 ; 14.7877 ; 14.9929 ; 15.2613 ; 15.6011 ; 15.7058 ; 15.8695 ; 
16.1005 ; 16.4017 ; 16.7085 ; 16.9908 ; 17.0603 ; 17.1592 ; 17.2643 ] 
  
Bolt 1 - Tensile Force (kips): [14.9432 ; 14.9225 ; 14.9022 ; 14.8738 ; 14.8333 ; 14.7765 ; 14.7045 ; 14.6167 ; 14.3232 ; 12.4724 ; 9.38906 ; 8.83931 ; 8.85669 ; 8.86351 ; 8.87065 ; 8.88089 ; 8.89561 ; 8.91725 ; 
8.95261 ; 8.94958 ; 8.94398 ; 8.93825 ; 8.93956 ; 8.97035 ; 9.10612 ; 9.1446 ; 9.20313 ; 9.30746 ; 9.48479 ; 9.53138 ; 9.60459 ; 9.74934 ; 10.0649 ; 10.1734 ; 10.3007 ; 10.3795 ; 10.5419 ; 10.8808 ; 11.0242 ; 
11.2003 ; 11.444 ; 11.826 ; 12.0962 ; 12.4424 ; 12.5336 ; 12.6738 ; 12.8322 ] 
  
Bolt 1 - Shear Force (kips): [0.0108548 ; 0.0253018 ; 0.049089 ; 0.0813387 ; 0.123832 ; 0.175828 ; 0.234898 ; 0.302234 ; 0.490247 ; 1.39499 ; 2.689 ; 2.91596 ; 2.92251 ; 2.92486 ; 2.92723 ; 2.93062 ; 2.93549 
; 2.94195 ; 2.9515 ; 2.96828 ; 3.01402 ; 3.07672 ; 3.15379 ; 3.23557 ; 3.35039 ; 3.5184 ; 3.80517 ; 4.05095 ; 4.37606 ; 4.5277 ; 4.70012 ; 4.93851 ; 5.29116 ; 5.38575 ; 5.52427 ; 5.84739 ; 6.21205 ; 6.88295 ; 
7.07244 ; 7.47717 ; 8.19233 ; 8.89688 ; 9.78713 ; 10.4086 ; 10.5358 ; 10.7008 ; 10.8657 ] 
  
Bolt 2 - Tensile Force (kips): [14.9684 ; 14.9544 ; 14.9389 ; 14.9214 ; 14.9077 ; 14.9077 ; 14.9498 ; 15.0803 ; 15.1997 ; 13.9838 ; 12.1068 ; 11.513 ; 11.2678 ; 11.1935 ; 11.2639 ; 11.3755 ; 11.533 ; 11.7432 ; 
12.0142 ; 12.1232 ; 12.3101 ; 12.5589 ; 12.8729 ; 13.3273 ; 14.0012 ; 14.2432 ; 14.5944 ; 15.1005 ; 15.7955 ; 16.0289 ; 16.3779 ; 16.9061 ; 17.6781 ; 17.9623 ; 18.3803 ; 18.9358 ; 19.6588 ; 20.7016 ; 21.0466 ; 
21.5176 ; 22.108 ; 22.8612 ; 23.665 ; 24.3611 ; 24.5316 ; 24.7721 ; 24.9929 ] 
  
Bolt 2 - Shear Force (kips): [0.014481 ; 0.021325 ; 0.042545 ; 0.071851 ; 0.11061 ; 0.15724 ; 0.2075 ; 0.25684 ; 0.39113 ; 1.2185 ; 2.4398 ; 2.7822 ; 2.9051 ; 2.948 ; 2.9947 ; 3.0577 ; 3.1426 ; 3.2527 ; 3.3887 ; 
3.4192 ; 3.4286 ; 3.4566 ; 3.5047 ; 3.5493 ; 3.5839 ; 3.5787 ; 3.5648 ; 3.5941 ; 3.7441 ; 3.8486 ; 3.9587 ; 4.0408 ; 4.1626 ; 4.1893 ; 4.2128 ; 4.2884 ; 4.553 ; 4.6543 ; 4.6703 ; 4.6726 ; 4.7333 ; 4.8525 ; 4.8318 ; 
4.8359 ; 4.8336 ; 4.8612 ; 4.9213 ] 
  
Bolt 3 - Tensile Force (kips): [ 16 ; 15.9809 ; 15.9843 ; 16.036 ; 16.2105 ; 16.5982 ; 17.3153 ; 18.3951 ; 19.6654 ; 20.8971 ; 22.235 ; 22.6155 ; 22.7325 ; 22.7813 ; 22.9345 ; 23.1603 ; 23.4852 ; 23.9349 ; 
24.5116 ; 24.7024 ; 24.9692 ; 25.3383 ; 25.8612 ; 26.5746 ; 27.4943 ; 27.8005 ; 28.2131 ; 28.72 ; 29.2642 ; 29.4442 ; 29.699 ; 30.0527 ; 30.5105 ; 30.6568 ; 30.8431 ; 31.0576 ; 31.2911 ; 31.3057 ; 31.2877 ; 
31.3212 ; 31.3278 ; 31.2852 ; 31.2802 ; 31.2088 ; 31.185 ; 31.1808 ; 31.1854 ] 
  
Bolt 3 - Shear Force (kips): [ 0.016914 ; 0.0067987 ; 0.001437 ; 0.008314 ; 0.020749 ; 0.031301 ; 0.044792 ; 0.056023 ; 0.08986 ; 0.12518 ; 0.14387 ; 0.14469 ; 0.14482 ; 0.14486 ; 0.14483 ; 0.14467 ; 0.14411 ; 
0.14225 ; 0.13961 ; 0.13938 ; 0.1398 ; 0.14243 ; 0.14636 ; 0.1454 ; 0.13573 ; 0.13166 ; 0.1261 ; 0.11898 ; 0.11526 ; 0.11576 ; 0.11696 ; 0.11509 ; 0.10365 ; 0.097827 ; 0.092334 ; 0.088159 ; 0.088776 ; 0.63142 ; 
0.81522 ; 0.94512 ; 1.2048 ; 1.6391 ; 1.9412 ; 2.3557 ; 2.4808 ; 2.6023 ; 2.7153 ] 
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Figure B.154 Connection L6_6_0.75_0.75_6_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_6_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 5.0605e+003 
  
Plastic Stiffness (k/in): 53.1463 
  
Displacement (in): [2.6145e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.081921 ; 0.085049 ; 0.089742 ; 0.091502 ; 0.094141 ; 
0.095131 ; 0.096616 ; 0.098843 ; 0.10218 ; 0.1072 ; 0.10908 ; 0.11189 ; 0.11612 ; 0.12246 ; 0.12484 ; 0.12841 ; 0.13376 ; 0.14179 ; 0.1448 ; 0.14931 ; 0.15609 ; 0.16625 ; 0.18149 ; 0.1872 ; 0.19577 ; 0.20863 ; 
0.22792 ; 0.23515 ; 0.246 ; 0.26227 ; 0.28668 ; 0.29584 ; 0.30957 ; 0.33016 ; 0.36106 ; 0.4074 ; 0.47691 ; 0.54642 ; 0.5638 ; 0.58986 ; 0.62896 ; 0.68761 ; 0.77559 ; 0.90755 ; 1.1055 ; 1.3555 ; 1.6055 ; 1.8555 ; 
2.1055 ; 2.168 ; 2.2617 ; 2.2969 ; 2.3496 ; 2.4287 ; 2.5 ] 
  
Force (kips): [-0.91285 ; 4.91339 ; 8.97094 ; 13.6874 ; 18.6937 ; 22.1233 ; 24.0623 ; 25.4589 ; 27.1985 ; 29.2069 ; 30.9396 ; 30.9439 ; 30.9414 ; 30.9373 ; 30.9867 ; 31.1799 ; 31.2318 ; 31.341 ; 31.4327 ; 
31.4352 ; 31.4337 ; 31.4329 ; 31.5091 ; 31.9184 ; 32.4639 ; 32.6664 ; 32.9522 ; 33.3605 ; 33.9154 ; 34.127 ; 34.444 ; 34.8775 ; 35.5193 ; 36.4943 ; 36.8604 ; 37.3684 ; 38.049 ; 38.9561 ; 39.2882 ; 39.7436 ; 
40.3564 ; 41.1863 ; 41.485 ; 41.912 ; 42.5276 ; 43.3923 ; 44.6237 ; 46.2656 ; 47.6395 ; 47.9729 ; 48.4608 ; 49.1219 ; 50.0161 ; 51.1915 ; 52.7116 ; 54.5491 ; 56.1712 ; 57.4305 ; 58.4278 ; 59.2353 ; 59.4109 ; 
59.6414 ; 59.7181 ; 59.818 ; 59.9397 ; 60.0292 ] 
  
Bolt 1 - Tensile Force (kips): [34.6457 ; 34.4789 ; 34.3455 ; 34.1693 ; 33.9541 ; 33.7679 ; 33.3043 ; 31.926 ; 29.7939 ; 26.852 ; 23.966 ; 23.9505 ; 23.946 ; 23.9409 ; 23.9069 ; 23.69 ; 23.6862 ; 23.6818 ; 
23.6765 ; 23.6727 ; 23.6707 ; 23.6701 ; 23.6613 ; 23.6222 ; 23.5933 ; 23.5684 ; 23.5389 ; 23.5176 ; 23.4726 ; 23.4311 ; 23.3468 ; 23.2495 ; 23.1199 ; 22.894 ; 22.7794 ; 22.608 ; 22.4469 ; 22.0603 ; 21.8542 ; 
21.5664 ; 21.2465 ; 20.7622 ; 20.5329 ; 20.202 ; 19.7577 ; 19.1812 ; 18.6826 ; 18.1614 ; 17.6987 ; 17.5642 ; 17.3881 ; 17.212 ; 16.9253 ; 16.4379 ; 15.9017 ; 15.4712 ; 15.2658 ; 15.4224 ; 15.509 ; 15.725 ; 
15.7465 ; 15.7846 ; 15.7988 ; 15.8222 ; 15.8789 ; 15.9235 ] 
  
Bolt 1 - Shear Force (kips): [0.0470659 ; 0.218713 ; 0.397033 ; 0.61243 ; 0.855652 ; 1.04881 ; 1.51106 ; 2.65771 ; 4.23281 ; 6.1923 ; 7.9068 ; 7.90351 ; 7.90214 ; 7.90048 ; 7.95704 ; 8.21115 ; 8.21377 ; 
8.21518 ; 8.2169 ; 8.21772 ; 8.21686 ; 8.21645 ; 8.2786 ; 8.53547 ; 8.69133 ; 8.83516 ; 9.01283 ; 9.1605 ; 9.3566 ; 9.51984 ; 9.82381 ; 10.0855 ; 10.4446 ; 11.6305 ; 12.1227 ; 12.7883 ; 13.4011 ; 14.369 ; 
14.8319 ; 15.4534 ; 16.1301 ; 17.1084 ; 17.5313 ; 18.1366 ; 19.0114 ; 20.1988 ; 21.4344 ; 22.9018 ; 24.231 ; 24.5667 ; 25.0482 ; 25.6437 ; 26.6332 ; 27.8809 ; 29.3122 ; 30.9945 ; 32.7754 ; 34.1164 ; 35.3218 ; 
36.18 ; 36.4174 ; 36.683 ; 36.7731 ; 36.9059 ; 37.1069 ; 37.2461 ] 
  
Bolt 2 - Tensile Force (kips): [34.6562 ; 34.4826 ; 34.3477 ; 34.1898 ; 34.041 ; 33.9405 ; 33.55 ; 32.2339 ; 30.2742 ; 27.791 ; 25.1298 ; 25.0758 ; 25.071 ; 25.068 ; 25.085 ; 25.1512 ; 25.1112 ; 25.0302 ; 24.9677 
; 24.9645 ; 24.9632 ; 24.9629 ; 25.0035 ; 25.209 ; 25.4861 ; 25.6233 ; 25.8304 ; 26.0659 ; 26.4385 ; 26.5921 ; 26.8309 ; 27.1767 ; 27.6429 ; 28.4108 ; 28.6914 ; 29.0874 ; 29.6253 ; 30.3856 ; 30.6674 ; 31.046 ; 
31.5462 ; 32.2105 ; 32.4379 ; 32.7685 ; 33.2412 ; 33.8722 ; 34.5589 ; 35.4203 ; 36.2099 ; 36.4052 ; 36.6981 ; 37.0873 ; 37.6346 ; 38.3489 ; 39.4376 ; 40.8376 ; 42.2946 ; 43.4204 ; 44.3645 ; 45.1271 ; 45.2941 ; 
45.5337 ; 45.6167 ; 45.7246 ; 45.8633 ; 45.9686 ] 
  
Bolt 2 - Shear Force (kips): [0.0439194 ; 0.249241 ; 0.447591 ; 0.686842 ; 0.953087 ; 1.16181 ; 1.60895 ; 2.74207 ; 4.29519 ; 6.20975 ; 8.23913 ; 8.2705 ; 8.27223 ; 8.27222 ; 8.27793 ; 8.29777 ; 8.37165 ; 
8.5259 ; 8.65353 ; 8.65808 ; 8.65842 ; 8.65822 ; 8.67053 ; 8.81522 ; 9.18914 ; 9.2659 ; 9.36848 ; 9.66687 ; 9.98455 ; 10.0672 ; 10.172 ; 10.3726 ; 10.8387 ; 11.2327 ; 11.456 ; 11.7328 ; 12.2514 ; 12.8471 ; 13.07 
; 13.3528 ; 13.839 ; 14.4426 ; 14.6391 ; 14.8956 ; 15.2736 ; 15.7967 ; 16.6463 ; 17.6424 ; 18.5044 ; 18.6922 ; 18.9724 ; 19.3538 ; 19.7896 ; 20.3441 ; 21.2229 ; 22.5036 ; 23.6232 ; 24.6038 ; 25.4144 ; 26.1197 ; 
26.2637 ; 26.4566 ; 26.5224 ; 26.6125 ; 26.7143 ; 26.7915 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9808 ; 36.1326 ; 36.5389 ; 37.3725 ; 38.2491 ; 38.7883 ; 39.2205 ; 39.9016 ; 41.0251 ; 42.5696 ; 42.5754 ; 42.573 ; 42.5686 ; 42.6169 ; 42.8135 ; 42.868 ; 42.9846 ; 
43.0845 ; 43.0869 ; 43.0845 ; 43.0833 ; 43.1657 ; 43.639 ; 44.3117 ; 44.5625 ; 44.9259 ; 45.4525 ; 46.1915 ; 46.4655 ; 46.8714 ; 47.4461 ; 48.2783 ; 49.4883 ; 49.9287 ; 50.5531 ; 51.4136 ; 52.5659 ; 52.9663 ; 
53.517 ; 54.2561 ; 55.246 ; 55.5962 ; 56.1015 ; 56.8283 ; 57.8637 ; 59.4198 ; 61.507 ; 63.1693 ; 63.6083 ; 64.1978 ; 64.9555 ; 65.8695 ; 66.9717 ; 68.3975 ; 70.3559 ; 71.457 ; 72.0223 ; 72.4817 ; 72.8415 ; 
72.9044 ; 72.9917 ; 73.0217 ; 73.0779 ; 73.1036 ; 73.1019 ] 
  
Bolt 3 - Shear Force (kips): [0.014409 ; 0.050527 ; 0.11568 ; 0.20224 ; 0.29974 ; 0.37673 ; 0.43015 ; 0.47271 ; 0.53712 ; 0.64982 ; 0.80941 ; 0.8105 ; 0.81041 ; 0.81022 ; 0.81535 ; 0.8366 ; 0.84267 ; 0.85569 ; 
0.86705 ; 0.86748 ; 0.86751 ; 0.86748 ; 0.8769 ; 0.93148 ; 1.0091 ; 1.0372 ; 1.0769 ; 1.1311 ; 1.2042 ; 1.2297 ; 1.2661 ; 1.317 ; 1.3869 ; 1.4757 ; 1.5042 ; 1.5446 ; 1.5982 ; 1.654 ; 1.6682 ; 1.6879 ; 1.7148 ; 
1.7497 ; 1.7607 ; 1.7753 ; 1.7925 ; 1.8108 ; 1.8294 ; 1.8286 ; 2.4147 ; 2.87 ; 3.5172 ; 4.1912 ; 4.639 ; 4.9753 ; 5.4173 ; 6.6924 ; 7.3559 ; 7.6776 ; 7.8716 ; 7.6964 ; 7.653 ; 7.5814 ; 7.5461 ; 7.4394 ; 7.2619 ; 
7.1104 ] 
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Figure B.155 Connection L6_6_0.75_0.75_6_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_6_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.2335e+003 
  
Plastic Stiffness (k/in): 15.4156 
  
Displacement (in): [2.8995e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.22669 ; 0.26233 
; 0.31578 ; 0.33583 ; 0.3659 ; 0.411 ; 0.47865 ; 0.50402 ; 0.54207 ; 0.59916 ; 0.68478 ; 0.81321 ; 0.82525 ; 0.84332 ; 0.87041 ; 0.91104 ; 0.972 ; 1.0634 ; 1.0977 ; 1.1491 ; 1.2263 ; 1.2552 ; 1.2986 ; 1.3637 ; 
1.3881 ; 1.4247 ; 1.4797 ; 1.5003 ; 1.5312 ; 1.5775 ; 1.647 ; 1.7513 ; 1.9077 ; 2.1423 ; 2.3923 ; 2.5 ] 
  
Force (kips): [-0.9378 ; 1.64838 ; 3.42455 ; 5.64701 ; 8.44838 ; 11.8073 ; 12.7896 ; 14.0656 ; 15.6622 ; 17.4028 ; 18.9888 ; 19.9867 ; 20.8609 ; 21.8087 ; 22.8981 ; 23.2979 ; 23.8641 ; 24.6504 ; 24.9257 ; 
25.3663 ; 25.9738 ; 26.7825 ; 27.0558 ; 27.4616 ; 28.0299 ; 28.7961 ; 29.8024 ; 29.8958 ; 30.0302 ; 30.2199 ; 30.5163 ; 30.9476 ; 31.5812 ; 31.8455 ; 32.2115 ; 32.7239 ; 32.9069 ; 33.1836 ; 33.5979 ; 33.7485 ; 
33.962 ; 34.2685 ; 34.3774 ; 34.546 ; 34.7853 ; 35.1177 ; 35.5777 ; 36.1915 ; 36.9888 ; 37.7076 ; 37.9905 ] 
  
Bolt 1 - Tensile Force (kips): [34.6427 ; 34.5703 ; 34.5171 ; 34.4455 ; 34.3431 ; 34.2011 ; 34.1548 ; 34.0907 ; 34.0027 ; 33.8891 ; 33.6801 ; 33.0509 ; 32.1698 ; 31.1367 ; 29.9082 ; 29.4021 ; 28.6239 ; 27.4569 ; 
27.0354 ; 26.3896 ; 25.4744 ; 24.331 ; 24.0105 ; 23.9773 ; 23.982 ; 24.0044 ; 24.0576 ; 23.9679 ; 23.8919 ; 23.9061 ; 23.9381 ; 23.9927 ; 24.073 ; 24.0144 ; 23.9596 ; 23.8788 ; 23.8221 ; 23.6455 ; 23.4145 ; 
23.2987 ; 23.1308 ; 22.9693 ; 22.9422 ; 22.7813 ; 22.4773 ; 22.1282 ; 21.5442 ; 20.5682 ; 19.3396 ; 18.6529 ; 18.308 ] 
  
Bolt 1 - Shear Force (kips): [0.0477275 ; 0.0843153 ; 0.162727 ; 0.267043 ; 0.405002 ; 0.582804 ; 0.638146 ; 0.71339 ; 0.813531 ; 0.937021 ; 1.15347 ; 1.743 ; 2.4613 ; 3.25029 ; 4.13433 ; 4.48533 ; 5.01265 ; 
5.77917 ; 6.05099 ; 6.46124 ; 7.02043 ; 7.69869 ; 7.88361 ; 7.90683 ; 7.91251 ; 7.92111 ; 7.9389 ; 8.05508 ; 8.15278 ; 8.16275 ; 8.1694 ; 8.17732 ; 8.18717 ; 8.54484 ; 9.11201 ; 9.82483 ; 10.0919 ; 10.774 ; 
11.8147 ; 12.2553 ; 12.8701 ; 13.5226 ; 13.6849 ; 14.1217 ; 14.824 ; 15.6639 ; 16.9587 ; 18.8827 ; 21.5061 ; 23.2576 ; 24.0334 ] 
  
Bolt 2 - Tensile Force (kips): [34.6478 ; 34.584 ; 34.5347 ; 34.4765 ; 34.4143 ; 34.3746 ; 34.3748 ; 34.3839 ; 34.413 ; 34.4852 ; 34.5923 ; 34.5884 ; 34.8101 ; 35.1006 ; 35.4878 ; 35.6567 ; 35.9131 ; 36.3379 ; 
36.5026 ; 36.7411 ; 37.0851 ; 37.594 ; 37.7708 ; 37.9807 ; 38.2573 ; 38.577 ; 38.9681 ; 39.0117 ; 39.0714 ; 39.1458 ; 39.2506 ; 39.4175 ; 39.6814 ; 39.837 ; 40.0662 ; 40.313 ; 40.4217 ; 40.6194 ; 40.8866 ; 
40.9995 ; 41.1811 ; 41.4338 ; 41.5055 ; 41.5992 ; 41.7693 ; 42.0588 ; 42.4763 ; 42.9696 ; 43.6197 ; 44.2169 ; 44.462 ] 
  
Bolt 2 - Shear Force (kips): [ 0.04453 ; 0.0982603 ; 0.187815 ; 0.305537 ; 0.459977 ; 0.656344 ; 0.717027 ; 0.798445 ; 0.904756 ; 1.03586 ; 1.25785 ; 1.8052 ; 2.44371 ; 3.11267 ; 3.82676 ; 4.0983 ; 4.4965 ; 
5.04722 ; 5.23806 ; 5.52299 ; 5.90877 ; 6.40234 ; 6.57259 ; 6.83911 ; 7.21463 ; 7.73688 ; 8.43325 ; 8.48189 ; 8.55911 ; 8.68402 ; 8.86895 ; 9.12813 ; 9.85952 ; 10.0846 ; 10.3626 ; 11.0362 ; 11.2893 ; 11.5111 ; 
11.9303 ; 12.033 ; 12.1707 ; 12.395 ; 12.5253 ; 12.6784 ; 12.8476 ; 13.1156 ; 13.4485 ; 13.9235 ; 14.6014 ; 15.4336 ; 15.7457 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9278 ; 35.9163 ; 36.0118 ; 36.3073 ; 36.8353 ; 37.0807 ; 37.4784 ; 38.022 ; 38.6829 ; 39.453 ; 40.3486 ; 41.6239 ; 43.4559 ; 45.912 ; 46.7235 ; 47.849 ; 49.3703 ; 49.903 ; 
50.6507 ; 51.6106 ; 52.8243 ; 53.1989 ; 53.8205 ; 54.8152 ; 56.1516 ; 57.7919 ; 57.9366 ; 58.1447 ; 58.4419 ; 58.946 ; 59.7095 ; 60.7525 ; 61.25 ; 61.8459 ; 62.6801 ; 62.9513 ; 63.3643 ; 63.9743 ; 64.2074 ; 
64.5228 ; 65.0473 ; 65.2206 ; 65.483 ; 65.8683 ; 66.3938 ; 67.1395 ; 67.9475 ; 68.823 ; 69.6355 ; 69.9351 ] 
  
Bolt 3 - Shear Force (kips): [0.029037 ; 0.015067 ; 0.046658 ; 0.098249 ; 0.17223 ; 0.26145 ; 0.28986 ; 0.32861 ; 0.38336 ; 0.45666 ; 0.56048 ; 0.65514 ; 0.74233 ; 0.84314 ; 0.94858 ; 0.97936 ; 1.0208 ; 1.0871 
; 1.1128 ; 1.1771 ; 1.3756 ; 2.8957 ; 3.2312 ; 4.0196 ; 4.8187 ; 5.4734 ; 6.0471 ; 6.0914 ; 6.1549 ; 6.2422 ; 6.2722 ; 6.152 ; 5.7605 ; 5.5813 ; 5.4241 ; 5.1402 ; 5.0786 ; 5.0891 ; 5.1653 ; 5.2032 ; 5.2405 ; 5.2418 ; 
5.2277 ; 5.2221 ; 5.2537 ; 5.2182 ; 5.1671 ; 5.1866 ; 5.1337 ; 5.1176 ; 5.1278 ] 
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Figure B.156 Connection L6_6_0.75_0.75_6_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_6_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1921e+003 
  
Plastic Stiffness (k/in): 5.6576 
  
Displacement (in): [2.7837e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.033371 ; 0.038933 ; 0.047275 ; 0.05979 ; 0.078561 ; 0.10672 ; 0.14895 ; 0.16479 ; 
0.18855 ; 0.22418 ; 0.27764 ; 0.35782 ; 0.47809 ; 0.6585 ; 0.67412 ; 0.69756 ; 0.73272 ; 0.78545 ; 0.86455 ; 0.9832 ; 1.1612 ; 1.2237 ; 1.3174 ; 1.4581 ; 1.669 ; 1.7315 ; 1.8252 ; 1.9659 ; 2.1065 ; 2.2471 ; 2.4581 
; 2.5 ] 
  
Force (kips): [-0.91993 ; 0.587265 ; 1.40838 ; 2.15086 ; 3.16344 ; 4.54242 ; 6.37271 ; 8.60569 ; 9.25765 ; 10.0911 ; 11.0802 ; 12.0882 ; 12.8991 ; 13.42 ; 13.8737 ; 14.0374 ; 14.266 ; 14.5908 ; 15.044 ; 15.6192 ; 
16.4056 ; 17.4335 ; 17.5164 ; 17.6449 ; 17.8301 ; 18.1008 ; 18.4799 ; 19.0067 ; 19.7017 ; 19.9271 ; 20.2695 ; 20.7495 ; 21.4036 ; 21.5804 ; 21.8248 ; 22.1642 ; 22.473 ; 22.7522 ; 23.1324 ; 23.2014 ] 
  
Bolt 1 - Tensile Force (kips): [34.6428 ; 34.6011 ; 34.5775 ; 34.5552 ; 34.5236 ; 34.4778 ; 34.4096 ; 34.313 ; 34.2815 ; 34.2389 ; 34.1843 ; 34.1227 ; 34.0726 ; 34.0436 ; 34.0127 ; 33.9972 ; 33.9715 ; 33.9265 ; 
33.8166 ; 33.1636 ; 32.0992 ; 30.6588 ; 30.5405 ; 30.3618 ; 30.0923 ; 29.6822 ; 29.0742 ; 28.1625 ; 26.8852 ; 26.4654 ; 25.844 ; 24.9839 ; 24.1962 ; 24.2009 ; 24.2136 ; 24.2404 ; 24.2682 ; 24.2981 ; 24.3422 ; 
24.3533 ] 
  
Bolt 1 - Shear Force (kips): [0.047403 ; 0.044832 ; 0.077432 ; 0.11089 ; 0.1594 ; 0.22914 ; 0.32703 ; 0.4565 ; 0.49731 ; 0.55163 ; 0.61968 ; 0.69573 ; 0.7587 ; 0.79978 ; 0.84604 ; 0.86733 ; 0.90088 ; 0.95578 ; 
1.0786 ; 1.7122 ; 2.5927 ; 3.6915 ; 3.7782 ; 3.908 ; 4.1017 ; 4.3932 ; 4.8189 ; 5.4404 ; 6.2925 ; 6.5636 ; 6.9558 ; 7.487 ; 7.9735 ; 7.9803 ; 7.9879 ; 7.9984 ; 8.0081 ; 8.0181 ; 8.0327 ; 8.0315 ] 
  
Bolt 2 - Tensile Force (kips): [34.6485 ; 34.6166 ; 34.5958 ; 34.5775 ; 34.5555 ; 34.5307 ; 34.5147 ; 34.5318 ; 34.5485 ; 34.5815 ; 34.6368 ; 34.7182 ; 34.7938 ; 34.8505 ; 34.9419 ; 34.9916 ; 35.0814 ; 35.2473 ; 
35.5277 ; 35.7625 ; 36.1162 ; 36.6748 ; 36.7281 ; 36.8072 ; 36.9355 ; 37.1219 ; 37.4207 ; 37.8908 ; 38.5719 ; 38.7884 ; 39.1028 ; 39.5607 ; 40.1434 ; 40.2878 ; 40.4894 ; 40.769 ; 41.0211 ; 41.2569 ; 41.5888 ; 
41.6489 ] 
  
Bolt 2 - Shear Force (kips): [0.044319 ; 0.051364 ; 0.091256 ; 0.13026 ; 0.18611 ; 0.26558 ; 0.37545 ; 0.51811 ; 0.56238 ; 0.62183 ; 0.6958 ; 0.77825 ; 0.84506 ; 0.88907 ; 0.93902 ; 0.96284 ; 1.0002 ; 1.0595 ; 
1.1825 ; 1.7432 ; 2.4996 ; 3.391 ; 3.4581 ; 3.5582 ; 3.7043 ; 3.922 ; 4.2314 ; 4.6638 ; 5.2268 ; 5.4036 ; 5.6609 ; 6.0222 ; 6.5336 ; 6.6833 ; 6.8938 ; 7.1822 ; 7.4425 ; 7.6723 ; 7.9761 ; 8.0322 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9458 ; 35.9086 ; 35.892 ; 35.91 ; 36.0135 ; 36.2719 ; 36.7301 ; 36.9089 ; 37.2615 ; 37.797 ; 38.4622 ; 39.235 ; 40.0646 ; 41.1054 ; 41.4734 ; 41.994 ; 42.747 ; 43.851 ; 
45.3429 ; 47.5195 ; 50.4623 ; 50.6944 ; 51.0271 ; 51.5027 ; 52.1805 ; 53.1008 ; 54.4059 ; 56.0845 ; 56.7013 ; 57.5975 ; 58.9131 ; 60.9596 ; 61.6077 ; 62.3731 ; 63.3407 ; 64.2198 ; 65.1254 ; 66.4798 ; 66.7288 ] 
  
Bolt 3 - Shear Force (kips): [ 0.029454 ; 0.0099234 ; 0.018509 ; 0.034763 ; 0.061831 ; 0.1059 ; 0.16767 ; 0.2409 ; 0.26269 ; 0.28992 ; 0.32544 ; 0.36583 ; 0.41348 ; 0.48983 ; 0.48471 ; 0.48347 ; 0.47973 ; 
0.48601 ; 0.50958 ; 0.56479 ; 0.64033 ; 0.75674 ; 0.76831 ; 0.80408 ; 0.85726 ; 0.95374 ; 1.0959 ; 2.0197 ; 2.853 ; 3.0953 ; 3.0179 ; 2.9107 ; 2.7588 ; 2.605 ; 2.4347 ; 2.322 ; 2.2966 ; 2.1381 ; 1.7654 ; 1.714 ] 
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Figure B.157 Connection L6_6_0.75_0.75_8_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_8_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9732e+003 
  
Plastic Stiffness (k/in): 55.6203 
  
Displacement (in): [2.4576e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.053963 ; 0.062306 ; 0.065434 ; 0.070127 ; 0.077166 ; 0.079806 ; 
0.083765 ; 0.089705 ; 0.091932 ; 0.095273 ; 0.096526 ; 0.098405 ; 0.10122 ; 0.10228 ; 0.10387 ; 0.10625 ; 0.10981 ; 0.11516 ; 0.11717 ; 0.12018 ; 0.1247 ; 0.13147 ; 0.13401 ; 0.13782 ; 0.14353 ; 0.1521 ; 
0.16496 ; 0.16978 ; 0.17702 ; 0.18787 ; 0.20414 ; 0.22855 ; 0.2377 ; 0.25143 ; 0.27203 ; 0.30292 ; 0.34926 ; 0.36664 ; 0.39271 ; 0.43181 ; 0.49046 ; 0.51245 ; 0.54544 ; 0.59493 ; 0.66916 ; 0.7805 ; 0.94752 ; 
1.01 ; 1.1038 ; 1.1389 ; 1.1917 ; 1.2708 ; 1.3004 ; 1.3449 ; 1.4117 ; 1.5118 ; 1.6619 ; 1.7183 ; 1.8027 ; 1.9294 ; 2.1195 ; 2.3695 ; 2.5 ] 
  
Force (kips): [-0.795217 ; 4.83255 ; 8.91799 ; 13.779 ; 17.5921 ; 20.5392 ; 23.5938 ; 25.3923 ; 27.4024 ; 29.829 ; 30.5314 ; 30.9447 ; 30.9432 ; 30.9373 ; 30.929 ; 31.2036 ; 31.4171 ; 31.4156 ; 31.4135 ; 31.4109 
; 31.6094 ; 32.0434 ; 32.5855 ; 32.8064 ; 33.119 ; 33.5092 ; 34.0904 ; 34.9272 ; 35.2206 ; 35.6863 ; 36.341 ; 37.2135 ; 37.5265 ; 37.9635 ; 38.5517 ; 39.3235 ; 40.3231 ; 40.6917 ; 41.2121 ; 41.9322 ; 42.8694 ; 
44.118 ; 44.5497 ; 45.1889 ; 46.0649 ; 47.2233 ; 48.7121 ; 49.2243 ; 49.9492 ; 50.947 ; 52.2811 ; 52.7454 ; 53.4249 ; 54.3252 ; 55.4921 ; 56.9898 ; 58.6755 ; 59.1682 ; 59.7953 ; 60.0004 ; 60.2733 ; 60.6034 ; 
60.7079 ; 60.8473 ; 61.04 ; 61.2957 ; 61.6155 ; 61.7244 ; 61.8699 ; 62.0712 ; 62.3471 ; 62.6732 ; 62.8309 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.643 ; 34.4653 ; 34.3147 ; 34.1102 ; 33.9297 ; 33.7717 ; 33.4196 ; 32.0203 ; 29.5811 ; 25.8993 ; 24.5982 ; 23.9452 ; 23.9374 ; 23.9289 ; 23.9199 ; 23.6737 ; 23.6592 ; 23.6521 ; 
23.6505 ; 23.6489 ; 23.6242 ; 23.5992 ; 23.5623 ; 23.546 ; 23.5314 ; 23.5035 ; 23.39 ; 23.252 ; 23.2015 ; 23.1218 ; 23.0242 ; 22.9162 ; 22.8557 ; 22.7694 ; 22.6543 ; 22.5345 ; 22.3081 ; 22.1554 ; 21.9401 ; 
21.638 ; 21.3255 ; 20.7527 ; 20.5066 ; 20.1725 ; 19.7199 ; 19.309 ; 18.9994 ; 18.9006 ; 18.7128 ; 18.569 ; 18.4428 ; 18.2917 ; 18.136 ; 18.0117 ; 17.8921 ; 17.8833 ; 18.0562 ; 18.1512 ; 18.2893 ; 18.3371 ; 
18.4086 ; 18.4892 ; 18.5142 ; 18.5488 ; 18.5927 ; 18.6617 ; 18.7932 ; 18.8404 ; 18.9051 ; 18.9894 ; 19.085 ; 19.187 ; 19.2385 ] 
  
Bolt 1 - Shear Force (kips): [0.0459582 ; 0.233905 ; 0.427507 ; 0.66636 ; 0.862215 ; 1.02032 ; 1.36711 ; 2.55432 ; 4.35594 ; 6.76127 ; 7.52901 ; 7.90058 ; 7.89899 ; 7.89648 ; 7.89357 ; 8.20219 ; 8.21396 ; 
8.21474 ; 8.21417 ; 8.21321 ; 8.40325 ; 8.59831 ; 8.88017 ; 8.99588 ; 9.1208 ; 9.31286 ; 9.7702 ; 10.179 ; 10.3402 ; 10.7101 ; 11.1791 ; 11.7518 ; 11.994 ; 12.3309 ; 12.7599 ; 13.2194 ; 13.8576 ; 14.232 ; 
14.7537 ; 15.4811 ; 16.2588 ; 17.5617 ; 18.0837 ; 18.8992 ; 20.0634 ; 21.3243 ; 22.7903 ; 23.3029 ; 23.9955 ; 24.8874 ; 25.9434 ; 26.3659 ; 26.9262 ; 27.5742 ; 28.4205 ; 29.6465 ; 30.9453 ; 31.4002 ; 32.0756 ; 
32.3066 ; 32.6122 ; 33.0306 ; 33.1767 ; 33.3797 ; 33.6984 ; 34.1326 ; 34.6693 ; 34.8614 ; 35.1506 ; 35.5535 ; 36.0739 ; 36.7442 ; 37.1237 ] 
  
Bolt 2 - Tensile Force (kips): [34.6529 ; 34.4888 ; 34.3472 ; 34.1717 ; 34.036 ; 33.9338 ; 33.6674 ; 32.3196 ; 29.9948 ; 26.5688 ; 25.3866 ; 24.4616 ; 24.4461 ; 24.4386 ; 24.4328 ; 24.4236 ; 24.2029 ; 24.1955 ; 
24.1937 ; 24.1921 ; 24.2249 ; 24.2674 ; 24.3416 ; 24.3713 ; 24.4121 ; 24.478 ; 24.605 ; 24.7117 ; 24.7576 ; 24.8659 ; 25.0275 ; 25.2851 ; 25.3847 ; 25.5494 ; 25.804 ; 26.1988 ; 26.8043 ; 27.022 ; 27.3582 ; 
27.8909 ; 28.7217 ; 29.9122 ; 30.3499 ; 30.951 ; 31.8222 ; 32.9585 ; 34.4758 ; 34.9959 ; 35.7006 ; 36.6143 ; 37.7824 ; 38.1555 ; 38.7105 ; 39.4871 ; 40.4675 ; 41.6328 ; 42.9197 ; 43.3286 ; 43.8703 ; 44.0499 ; 
44.2744 ; 44.5915 ; 44.7058 ; 44.8737 ; 45.1243 ; 45.4923 ; 46.0071 ; 46.1874 ; 46.4397 ; 46.7883 ; 47.2745 ; 47.819 ; 48.072 ] 
  
Bolt 2 - Shear Force (kips): [0.0370103 ; 0.250886 ; 0.455749 ; 0.706849 ; 0.91045 ; 1.07254 ; 1.41193 ; 2.58283 ; 4.36521 ; 6.73433 ; 7.48951 ; 8.05495 ; 8.06249 ; 8.06388 ; 8.06271 ; 8.1175 ; 8.40288 ; 
8.40454 ; 8.40483 ; 8.40397 ; 8.41413 ; 8.65785 ; 8.92042 ; 9.03064 ; 9.22774 ; 9.44242 ; 9.61313 ; 10.1347 ; 10.3065 ; 10.4358 ; 10.6625 ; 11.1078 ; 11.3249 ; 11.6261 ; 12.0232 ; 12.5422 ; 13.1294 ; 13.3493 ; 
13.6354 ; 13.9698 ; 14.3772 ; 14.9749 ; 15.1932 ; 15.6333 ; 16.1426 ; 16.9093 ; 17.7972 ; 18.0649 ; 18.4356 ; 18.9343 ; 19.5035 ; 19.6795 ; 19.9099 ; 20.2202 ; 20.6925 ; 21.5302 ; 22.5737 ; 22.8541 ; 23.1885 ; 
23.3064 ; 23.5023 ; 23.7538 ; 23.8409 ; 23.9615 ; 24.1191 ; 24.3514 ; 24.658 ; 24.7645 ; 24.9185 ; 25.1432 ; 25.4388 ; 25.7273 ; 25.8283 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9784 ; 36.1201 ; 36.5062 ; 37.0105 ; 37.6465 ; 38.4035 ; 38.877 ; 39.4739 ; 40.4512 ; 40.809 ; 41.04 ; 41.0393 ; 41.0339 ; 41.0252 ; 41.1853 ; 41.3157 ; 41.3135 ; 41.3113 ; 
41.3082 ; 41.4313 ; 41.7064 ; 42.0798 ; 42.2403 ; 42.4783 ; 42.7899 ; 43.2907 ; 44.0905 ; 44.3935 ; 44.8883 ; 45.6172 ; 46.6249 ; 46.9872 ; 47.505 ; 48.2189 ; 49.1823 ; 50.4494 ; 50.9023 ; 51.5403 ; 52.4168 ; 
53.5547 ; 54.9735 ; 55.4507 ; 56.1405 ; 57.0906 ; 58.3746 ; 60.0895 ; 60.6785 ; 61.508 ; 62.6244 ; 64.0925 ; 64.6066 ; 65.3196 ; 66.2699 ; 67.5683 ; 69.2861 ; 70.943 ; 71.2795 ; 71.6703 ; 71.8021 ; 71.9696 ; 
72.139 ; 72.1901 ; 72.2597 ; 72.3548 ; 72.4708 ; 72.5923 ; 72.6318 ; 72.6773 ; 72.7368 ; 72.8133 ; 72.8989 ; 72.9398 ] 
  
Bolt 3 - Shear Force (kips): [0.019498 ; 0.04619 ; 0.10851 ; 0.19405 ; 0.26254 ; 0.31798 ; 0.38108 ; 0.4208 ; 0.47053 ; 0.53887 ; 0.56239 ; 0.57724 ; 0.57738 ; 0.57713 ; 0.57666 ; 0.58606 ; 0.59361 ; 0.5937 ; 
0.59361 ; 0.59347 ; 0.60011 ; 0.61528 ; 0.63522 ; 0.64391 ; 0.6565 ; 0.67369 ; 0.70349 ; 0.75401 ; 0.77298 ; 0.80466 ; 0.85137 ; 0.91223 ; 0.9317 ; 0.95869 ; 0.99509 ; 1.0422 ; 1.105 ; 1.1249 ; 1.1538 ; 1.1933 ; 
1.2467 ; 1.3086 ; 1.326 ; 1.3455 ; 1.3676 ; 1.3896 ; 1.4083 ; 1.4114 ; 1.4121 ; 1.3991 ; 1.3662 ; 1.3666 ; 1.5492 ; 1.9319 ; 2.8223 ; 3.7227 ; 4.5779 ; 4.6893 ; 4.7759 ; 4.7886 ; 4.816 ; 4.8516 ; 4.8553 ; 4.8572 ; 
4.8656 ; 4.8662 ; 4.8264 ; 4.8052 ; 4.721 ; 4.5798 ; 4.3527 ; 4.039 ; 3.8796 ] 
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Figure B.158 Connection L6_6_0.75_0.75_8_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_8_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.2904e+003 
  
Plastic Stiffness (k/in): 18.1984 
  
Displacement (in): [3.2091e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.022247 ; 0.025955 ; 0.031517 ; 0.03986 ; 0.052374 ; 0.071145 ; 0.099302 ; 0.14154 ; 0.15737 ; 
0.18113 ; 0.21677 ; 0.27022 ; 0.3504 ; 0.38047 ; 0.42557 ; 0.49323 ; 0.5947 ; 0.63276 ; 0.68984 ; 0.77546 ; 0.9039 ; 0.95206 ; 0.97012 ; 0.99721 ; 1.0378 ; 1.0988 ; 1.1902 ; 1.2245 ; 1.276 ; 1.2953 ; 1.3242 ; 
1.3676 ; 1.4327 ; 1.5303 ; 1.5669 ; 1.6218 ; 1.7042 ; 1.8278 ; 1.8741 ; 1.9437 ; 1.9697 ; 2.0088 ; 2.0675 ; 2.1554 ; 2.2874 ; 2.3369 ; 2.4111 ; 2.5 ] 
  
Force (kips): [-0.802061 ; 1.76236 ; 3.67137 ; 5.31521 ; 7.49766 ; 10.3328 ; 13.7738 ; 14.7955 ; 16.159 ; 17.9532 ; 20.0213 ; 21.9041 ; 23.4047 ; 24.6831 ; 26.0609 ; 26.5016 ; 27.0843 ; 27.7849 ; 28.659 ; 
29.8441 ; 30.2728 ; 30.8891 ; 31.7094 ; 32.806 ; 33.198 ; 33.7589 ; 34.538 ; 35.573 ; 35.9755 ; 36.1229 ; 36.3644 ; 36.7185 ; 37.2643 ; 37.9936 ; 38.2602 ; 38.612 ; 38.7407 ; 38.9279 ; 39.1989 ; 39.5928 ; 
40.1518 ; 40.3533 ; 40.6437 ; 41.0573 ; 41.6331 ; 41.8339 ; 42.1217 ; 42.2253 ; 42.3753 ; 42.589 ; 42.8846 ; 43.2877 ; 43.435 ; 43.6453 ; 43.8794 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.639 ; 34.5594 ; 34.4947 ; 34.4349 ; 34.3477 ; 34.2213 ; 34.0454 ; 33.987 ; 33.9047 ; 33.7852 ; 33.5892 ; 32.9991 ; 32.2113 ; 31.1244 ; 29.5839 ; 29.0476 ; 28.304 ; 27.4179 ; 
26.3057 ; 24.7045 ; 24.1948 ; 23.9828 ; 24.0184 ; 24.1133 ; 24.156 ; 24.0608 ; 24.2053 ; 24.5 ; 24.4177 ; 24.4361 ; 24.4801 ; 24.4682 ; 24.3282 ; 24.0486 ; 23.9606 ; 23.8692 ; 23.7692 ; 23.6066 ; 23.4142 ; 
23.1721 ; 22.736 ; 22.5034 ; 22.2061 ; 21.8655 ; 21.5765 ; 21.4924 ; 21.4315 ; 21.3705 ; 21.2615 ; 21.1043 ; 20.9462 ; 20.7931 ; 20.6881 ; 20.5688 ; 20.4307 ] 
  
Bolt 1 - Shear Force (kips): [0.0454256 ; 0.0973439 ; 0.188989 ; 0.271539 ; 0.384332 ; 0.537626 ; 0.737117 ; 0.800189 ; 0.887427 ; 1.00811 ; 1.20025 ; 1.74702 ; 2.38664 ; 3.21197 ; 4.30666 ; 4.6732 ; 5.16855 
; 5.74801 ; 6.46109 ; 7.44222 ; 7.74761 ; 7.89245 ; 7.92038 ; 7.95573 ; 7.97032 ; 8.18127 ; 8.27047 ; 8.34141 ; 8.8896 ; 9.13439 ; 9.39628 ; 9.90783 ; 10.8363 ; 12.6676 ; 13.2156 ; 13.8835 ; 14.2174 ; 14.7319 ; 
15.4151 ; 16.3191 ; 17.7366 ; 18.374 ; 19.2584 ; 20.4672 ; 21.8093 ; 22.2435 ; 22.824 ; 23.0657 ; 23.4361 ; 24.0043 ; 24.7134 ; 25.6431 ; 25.9832 ; 26.4521 ; 26.9514 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.643 ; 34.5812 ; 34.5229 ; 34.4734 ; 34.4084 ; 34.3383 ; 34.2842 ; 34.2766 ; 34.2732 ; 34.2806 ; 34.2918 ; 34.046 ; 34.0033 ; 34.24 ; 34.6947 ; 34.8568 ; 35.1256 ; 35.5224 ; 
36.1213 ; 37.1163 ; 37.4845 ; 37.9541 ; 38.5287 ; 39.1997 ; 39.4275 ; 39.8088 ; 40.3022 ; 41.0195 ; 41.4101 ; 41.5501 ; 41.7581 ; 42.0547 ; 42.4931 ; 43.2115 ; 43.4784 ; 43.883 ; 44.0289 ; 44.2547 ; 44.582 ; 
45.0041 ; 45.6283 ; 45.8486 ; 46.1705 ; 46.6293 ; 47.2118 ; 47.4178 ; 47.6633 ; 47.744 ; 47.8807 ; 48.0913 ; 48.3902 ; 48.7892 ; 48.9009 ; 49.0608 ; 49.2893 ] 
  
Bolt 2 - Shear Force (kips): [0.0351574 ; 0.102888 ; 0.202337 ; 0.290658 ; 0.410652 ; 0.572216 ; 0.779135 ; 0.8431 ; 0.930629 ; 1.04911 ; 1.23303 ; 1.73523 ; 2.31173 ; 3.01332 ; 3.88928 ; 4.17109 ; 4.53554 ; 
4.93701 ; 5.40581 ; 6.03962 ; 6.26461 ; 6.61144 ; 7.08871 ; 7.71273 ; 7.92134 ; 8.16907 ; 8.53945 ; 9.18971 ; 9.55832 ; 9.64632 ; 9.78881 ; 10.0811 ; 10.5592 ; 10.9366 ; 11.1815 ; 11.4738 ; 11.5676 ; 11.6696 ; 
11.8125 ; 12.0793 ; 12.3878 ; 12.4962 ; 12.6318 ; 12.7825 ; 13.2078 ; 13.3875 ; 13.7401 ; 13.8683 ; 14.0273 ; 14.2268 ; 14.5273 ; 14.9824 ; 15.1894 ; 15.5544 ; 15.9068 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.929 ; 35.9226 ; 35.9798 ; 36.16 ; 36.498 ; 37.1461 ; 37.4548 ; 37.8983 ; 38.4936 ; 39.2624 ; 40.2175 ; 41.4979 ; 43.157 ; 45.2977 ; 46.0228 ; 47.0351 ; 48.4416 ; 50.3012 ; 
52.6103 ; 53.3335 ; 54.2459 ; 55.4302 ; 57.0951 ; 57.7407 ; 58.5964 ; 59.9244 ; 61.6728 ; 62.307 ; 62.5229 ; 62.9514 ; 63.5143 ; 64.4169 ; 65.5527 ; 66.0534 ; 66.5345 ; 66.6813 ; 66.873 ; 67.1576 ; 67.5956 ; 
68.2829 ; 68.4959 ; 68.7921 ; 69.2469 ; 69.8703 ; 70.05 ; 70.3266 ; 70.4098 ; 70.523 ; 70.6563 ; 70.8033 ; 70.9519 ; 71.0185 ; 71.1075 ; 71.1914 ] 
  
Bolt 3 - Shear Force (kips): [0.030291 ; 0.015802 ; 0.047571 ; 0.082317 ; 0.13699 ; 0.20542 ; 0.29132 ; 0.31846 ; 0.35745 ; 0.41203 ; 0.4907 ; 0.6034 ; 0.74478 ; 0.91557 ; 1.1239 ; 1.183 ; 1.2562 ; 1.3343 ; 
1.419 ; 1.5169 ; 1.5538 ; 1.666 ; 2.1916 ; 3.651 ; 4.2698 ; 4.8324 ; 5.5499 ; 6.0897 ; 6.2409 ; 6.2942 ; 6.3609 ; 6.3003 ; 6.0394 ; 5.6405 ; 5.3756 ; 5.1332 ; 5.0566 ; 4.9629 ; 4.8067 ; 4.5357 ; 4.3712 ; 4.3229 ; 
4.2134 ; 3.9809 ; 3.6566 ; 3.6081 ; 3.5361 ; 3.5106 ; 3.4747 ; 3.422 ; 3.3495 ; 3.2378 ; 3.2155 ; 3.1924 ; 3.1343 ] 
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Figure B.159 Connection L6_6_0.75_0.75_8_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_8_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2258e+003 
  
Plastic Stiffness (k/in): 9.2216 
  
Displacement (in): [3.203e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.34102 ; 
0.39447 ; 0.47465 ; 0.59492 ; 0.77533 ; 1.0253 ; 1.2753 ; 1.5253 ; 1.7753 ; 2.0253 ; 2.0878 ; 2.1816 ; 2.3222 ; 2.5 ] 
  
Force (kips): [-0.80003 ; 0.671161 ; 1.59406 ; 2.82497 ; 4.45079 ; 6.56356 ; 9.19049 ; 9.98207 ; 10.9809 ; 12.2343 ; 13.6467 ; 14.9527 ; 15.9076 ; 16.7341 ; 17.5907 ; 18.4878 ; 18.7726 ; 19.1837 ; 19.7534 ; 
20.5003 ; 21.4736 ; 22.6263 ; 23.6125 ; 24.4117 ; 25.0832 ; 25.6675 ; 25.8022 ; 25.9969 ; 26.266 ; 26.5678 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.639 ; 34.5941 ; 34.5637 ; 34.5207 ; 34.4599 ; 34.3699 ; 34.2399 ; 34.1958 ; 34.1354 ; 34.0542 ; 33.9532 ; 33.8456 ; 33.7672 ; 33.6923 ; 33.3209 ; 32.3336 ; 31.933 ; 31.3488 ; 
30.5106 ; 29.3289 ; 27.6863 ; 25.6789 ; 24.2766 ; 24.2712 ; 24.3751 ; 24.5004 ; 24.5313 ; 24.5571 ; 24.6615 ; 24.8077 ] 
  
Bolt 1 - Shear Force (kips): [0.045542 ; 0.052041 ; 0.093066 ; 0.15448 ; 0.241 ; 0.3598 ; 0.52014 ; 0.57222 ; 0.64119 ; 0.73311 ; 0.8454 ; 0.96054 ; 1.0439 ; 1.1251 ; 1.4945 ; 2.3274 ; 2.6439 ; 3.0929 ; 3.713 ; 
4.5501 ; 5.6718 ; 6.9889 ; 7.8961 ; 7.9931 ; 8.0387 ; 8.0825 ; 8.0931 ; 8.1329 ; 8.162 ; 8.1849 ] 
  
Bolt 2 - Tensile Force (kips): [34.6432 ; 34.6151 ; 34.5883 ; 34.5529 ; 34.511 ; 34.4708 ; 34.4583 ; 34.4651 ; 34.4895 ; 34.5372 ; 34.6182 ; 34.7296 ; 34.8272 ; 34.9157 ; 35.0412 ; 35.4202 ; 35.5772 ; 35.8229 ; 
36.1952 ; 36.8507 ; 37.9949 ; 39.5103 ; 40.9408 ; 42.0547 ; 42.9697 ; 43.7632 ; 43.9432 ; 44.2075 ; 44.5715 ; 44.9847 ] 
  
Bolt 2 - Shear Force (kips): [0.035475 ; 0.05024 ; 0.098187 ; 0.16565 ; 0.25909 ; 0.38584 ; 0.55396 ; 0.6078 ; 0.67854 ; 0.77173 ; 0.88231 ; 0.99428 ; 1.0764 ; 1.156 ; 1.4858 ; 2.1957 ; 2.4576 ; 2.8193 ; 3.3034 ; 
3.9056 ; 4.6197 ; 5.3908 ; 5.974 ; 6.4684 ; 6.887 ; 7.2503 ; 7.3347 ; 7.4534 ; 7.6238 ; 7.822 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9449 ; 35.9104 ; 35.9029 ; 35.9935 ; 36.2876 ; 36.8564 ; 37.1436 ; 37.6288 ; 38.3258 ; 39.2231 ; 40.5636 ; 42.6126 ; 45.1641 ; 47.7628 ; 50.295 ; 51.1029 ; 52.2179 ; 
53.6542 ; 55.4376 ; 57.6617 ; 60.3453 ; 62.6132 ; 64.3907 ; 65.9468 ; 67.4202 ; 67.8197 ; 68.3608 ; 69.0396 ; 69.7091 ] 
  
Bolt 3 - Shear Force (kips): [ 0.030511 ; 0.0098926 ; 0.020431 ; 0.048498 ; 0.095419 ; 0.16351 ; 0.24468 ; 0.26985 ; 0.30365 ; 0.35049 ; 0.42023 ; 0.53018 ; 0.67286 ; 0.8487 ; 0.98961 ; 1.1307 ; 1.1745 ; 1.2332 
; 1.304 ; 1.3654 ; 1.43 ; 1.5261 ; 1.5731 ; 1.7653 ; 2.3215 ; 2.8824 ; 3.0674 ; 3.0619 ; 3.0292 ; 2.987 ] 
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Figure B.160 Connection L6_6_0.75_0.75_8e_0.5_2.25 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_8e_0.5_2.25 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9617e+003 
  
Plastic Stiffness (k/in): 59.0793 
  
Displacement (in): [2.8319e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.053963 ; 0.062306 ; 0.065434 ; 0.070127 ; 0.077166 ; 0.079806 ; 
0.080796 ; 0.08228 ; 0.084508 ; 0.087848 ; 0.09286 ; 0.094739 ; 0.097558 ; 0.098615 ; 0.1002 ; 0.10258 ; 0.10347 ; 0.10481 ; 0.10681 ; 0.10983 ; 0.11434 ; 0.12111 ; 0.13127 ; 0.13508 ; 0.1408 ; 0.14937 ; 
0.16223 ; 0.16705 ; 0.17428 ; 0.18513 ; 0.2014 ; 0.22581 ; 0.23497 ; 0.2487 ; 0.26929 ; 0.30019 ; 0.31177 ; 0.32915 ; 0.35522 ; 0.39432 ; 0.45297 ; 0.54094 ; 0.57393 ; 0.62342 ; 0.69765 ; 0.80899 ; 0.85074 ; 
0.91338 ; 1.0073 ; 1.0426 ; 1.0778 ; 1.113 ; 1.1482 ; 1.1835 ; 1.2363 ; 1.2561 ; 1.2859 ; 1.3304 ; 1.3973 ; 1.4976 ; 1.5353 ; 1.5917 ; 1.6764 ; 1.8033 ; 1.9938 ; 2.2438 ; 2.4938 ; 2.5 ] 
  
Force (kips): [-0.927018 ; 4.67345 ; 8.76378 ; 13.6255 ; 17.447 ; 20.375 ; 23.4931 ; 25.3684 ; 27.3885 ; 29.8335 ; 30.5491 ; 31.0277 ; 31.0292 ; 31.026 ; 31.0214 ; 31.2386 ; 31.3018 ; 31.4738 ; 31.49 ; 31.4914 ; 
31.4899 ; 31.4892 ; 31.8353 ; 32.0479 ; 32.3844 ; 32.8735 ; 33.0396 ; 33.2942 ; 33.6237 ; 34.1692 ; 34.8646 ; 35.9136 ; 37.2675 ; 37.7252 ; 38.3471 ; 39.1502 ; 40.1697 ; 40.52 ; 41.0395 ; 41.7605 ; 42.71 ; 
43.9386 ; 44.368 ; 44.9834 ; 45.8746 ; 47.0817 ; 47.5111 ; 48.1183 ; 48.9656 ; 50.1206 ; 51.5991 ; 53.456 ; 54.0724 ; 54.9229 ; 56.03 ; 57.4626 ; 57.9393 ; 58.5609 ; 59.3153 ; 59.5639 ; 59.79 ; 59.9937 ; 60.178 ; 
60.3496 ; 60.5627 ; 60.6315 ; 60.7289 ; 60.865 ; 61.0536 ; 61.3008 ; 61.386 ; 61.5044 ; 61.6651 ; 61.8822 ; 62.1751 ; 62.5176 ; 62.8208 ; 62.828 ] 
  
Bolt 1 - Tensile Force (kips): [34.6874 ; 34.5042 ; 34.3486 ; 34.1386 ; 33.9533 ; 33.7933 ; 33.4518 ; 32.0808 ; 29.6394 ; 25.9649 ; 24.6579 ; 23.9854 ; 23.9804 ; 23.9755 ; 23.9709 ; 23.7377 ; 23.7213 ; 23.716 ; 
23.7105 ; 23.7073 ; 23.7059 ; 23.7057 ; 23.6661 ; 23.6545 ; 23.647 ; 23.6088 ; 23.605 ; 23.6052 ; 23.5889 ; 23.4912 ; 23.369 ; 23.2034 ; 23.0331 ; 22.9468 ; 22.8316 ; 22.7033 ; 22.5612 ; 22.465 ; 22.2477 ; 
21.9478 ; 21.5961 ; 21.1311 ; 20.9169 ; 20.6226 ; 20.1595 ; 19.6067 ; 19.4664 ; 19.3121 ; 19.1147 ; 18.8033 ; 18.4955 ; 17.9834 ; 17.76 ; 17.5347 ; 17.2267 ; 16.955 ; 16.8515 ; 16.7612 ; 16.7534 ; 16.7589 ; 
16.782 ; 16.8098 ; 16.8427 ; 16.8708 ; 16.9092 ; 16.9222 ; 16.9382 ; 16.9618 ; 16.9811 ; 16.9893 ; 16.9807 ; 16.9849 ; 16.999 ; 17.0228 ; 17.0736 ; 17.2351 ; 17.4574 ; 17.463 ] 
  
Bolt 1 - Shear Force (kips): [0.0369264 ; 0.241876 ; 0.440735 ; 0.686032 ; 0.887176 ; 1.04756 ; 1.38435 ; 2.54575 ; 4.3516 ; 6.75623 ; 7.52966 ; 7.91339 ; 7.91308 ; 7.91185 ; 7.9104 ; 8.19091 ; 8.20848 ; 
8.21314 ; 8.21702 ; 8.21801 ; 8.21742 ; 8.21712 ; 8.55028 ; 8.65995 ; 8.743 ; 9.07341 ; 9.14873 ; 9.22547 ; 9.35853 ; 9.79016 ; 10.1897 ; 10.9127 ; 11.86 ; 12.2016 ; 12.6384 ; 13.1354 ; 13.686 ; 13.9262 ; 
14.4416 ; 15.1536 ; 15.9941 ; 17.167 ; 17.6597 ; 18.3887 ; 19.5688 ; 21.0849 ; 21.5579 ; 22.1111 ; 22.9015 ; 24.0548 ; 25.5096 ; 27.4411 ; 28.0099 ; 28.6455 ; 29.5766 ; 30.731 ; 31.1652 ; 31.7309 ; 32.4301 ; 
32.6958 ; 32.9157 ; 33.1094 ; 33.2986 ; 33.4917 ; 33.7454 ; 33.8376 ; 33.9771 ; 34.167 ; 34.4475 ; 34.8543 ; 35.0094 ; 35.2226 ; 35.5182 ; 35.9487 ; 36.4394 ; 37.0621 ; 37.5971 ; 37.6096 ] 
  
Bolt 2 - Tensile Force (kips): [34.7139 ; 34.5434 ; 34.3999 ; 34.2237 ; 34.0923 ; 33.9978 ; 33.7682 ; 32.4849 ; 30.1812 ; 26.802 ; 25.6156 ; 24.5014 ; 24.4803 ; 24.4716 ; 24.4673 ; 24.4906 ; 24.4383 ; 24.2603 ; 
24.2448 ; 24.2416 ; 24.2405 ; 24.2403 ; 24.2889 ; 24.3031 ; 24.3409 ; 24.4085 ; 24.4301 ; 24.4603 ; 24.5111 ; 24.6171 ; 24.7311 ; 24.9325 ; 25.3708 ; 25.5417 ; 25.8123 ; 26.2313 ; 26.8715 ; 27.1159 ; 27.4716 ; 
27.9828 ; 28.7695 ; 29.9431 ; 30.3777 ; 31.0221 ; 31.8584 ; 33.053 ; 33.4511 ; 34.0043 ; 34.8254 ; 35.914 ; 37.2102 ; 38.5716 ; 38.9835 ; 39.5641 ; 40.3331 ; 41.247 ; 41.5694 ; 41.9813 ; 42.5582 ; 42.7542 ; 
42.9415 ; 43.1207 ; 43.2956 ; 43.4738 ; 43.7183 ; 43.8041 ; 43.9369 ; 44.1266 ; 44.4045 ; 44.8119 ; 44.9568 ; 45.1673 ; 45.4697 ; 45.8978 ; 46.4654 ; 47.0816 ; 47.5973 ; 47.6085 ] 
  
Bolt 2 - Shear Force (kips): [0.0534472 ; 0.227936 ; 0.425876 ; 0.666845 ; 0.861745 ; 1.01471 ; 1.32326 ; 2.46045 ; 4.24324 ; 6.61017 ; 7.37398 ; 8.06147 ; 8.07203 ; 8.07451 ; 8.0741 ; 8.08182 ; 8.15247 ; 
8.38411 ; 8.40391 ; 8.40626 ; 8.40631 ; 8.40607 ; 8.42099 ; 8.52687 ; 8.77957 ; 8.94813 ; 9.04103 ; 9.22382 ; 9.42958 ; 9.57963 ; 9.93893 ; 10.3589 ; 10.8112 ; 11.0904 ; 11.5327 ; 12.0901 ; 12.7416 ; 12.925 ; 
13.1944 ; 13.5775 ; 14.0082 ; 14.4937 ; 14.682 ; 14.9558 ; 15.4602 ; 16.1347 ; 16.4304 ; 16.9022 ; 17.4408 ; 18.0757 ; 18.8055 ; 19.5962 ; 19.8673 ; 20.2522 ; 20.7847 ; 21.7002 ; 22.0126 ; 22.4461 ; 22.9655 ; 
23.1216 ; 23.2649 ; 23.3936 ; 23.5085 ; 23.6041 ; 23.7566 ; 23.815 ; 23.8926 ; 24.0116 ; 24.1715 ; 24.3769 ; 24.4525 ; 24.5622 ; 24.7217 ; 24.9607 ; 25.2803 ; 25.6526 ; 25.9279 ; 25.9352 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9752 ; 36.1141 ; 36.5027 ; 37.0037 ; 37.6413 ; 38.4135 ; 38.9069 ; 39.5068 ; 40.4941 ; 40.8485 ; 41.1207 ; 41.1221 ; 41.119 ; 41.1138 ; 41.2375 ; 41.274 ; 41.3771 ; 
41.3867 ; 41.3869 ; 41.3845 ; 41.3835 ; 41.5951 ; 41.7289 ; 41.9526 ; 42.2966 ; 42.4202 ; 42.6164 ; 42.8763 ; 43.3291 ; 43.97 ; 45.0697 ; 46.6172 ; 47.162 ; 47.9186 ; 48.9254 ; 50.2323 ; 50.6834 ; 51.3399 ; 
52.2445 ; 53.4236 ; 54.8664 ; 55.3514 ; 56.0404 ; 57.0115 ; 58.328 ; 58.7927 ; 59.4574 ; 60.3962 ; 61.6803 ; 63.2841 ; 65.2965 ; 66.0185 ; 66.9326 ; 68.1708 ; 69.7431 ; 70.2606 ; 70.8193 ; 71.3576 ; 71.5125 ; 
71.6495 ; 71.7817 ; 71.8993 ; 72.006 ; 72.1191 ; 72.1539 ; 72.2036 ; 72.2724 ; 72.3656 ; 72.4755 ; 72.5098 ; 72.5525 ; 72.6033 ; 72.6635 ; 72.7368 ; 72.8179 ; 72.8914 ; 72.8932 ] 
  
Bolt 3 - Shear Force (kips): [0.031737 ; 0.037031 ; 0.099041 ; 0.18436 ; 0.25283 ; 0.30766 ; 0.37162 ; 0.41314 ; 0.46215 ; 0.52949 ; 0.5529 ; 0.56901 ; 0.56921 ; 0.56921 ; 0.56905 ; 0.57589 ; 0.57803 ; 0.58386 
; 0.58443 ; 0.58456 ; 0.58457 ; 0.58456 ; 0.59528 ; 0.60227 ; 0.6137 ; 0.63127 ; 0.6375 ; 0.64749 ; 0.66164 ; 0.68636 ; 0.72304 ; 0.78958 ; 0.88101 ; 0.90797 ; 0.94444 ; 0.99133 ; 1.0531 ; 1.0735 ; 1.1003 ; 
1.1373 ; 1.1868 ; 1.2473 ; 1.2639 ; 1.2834 ; 1.3023 ; 1.3179 ; 1.3208 ; 1.3243 ; 1.3273 ; 1.3249 ; 1.3018 ; 1.2775 ; 1.4567 ; 2.2513 ; 3.129 ; 4.0403 ; 4.3848 ; 4.6475 ; 4.7898 ; 4.8224 ; 4.85 ; 4.8649 ; 4.8779 ; 
4.9003 ; 4.9178 ; 4.9133 ; 4.908 ; 4.906 ; 4.9072 ; 4.8903 ; 4.8813 ; 4.8539 ; 4.7742 ; 4.5968 ; 4.3138 ; 3.9432 ; 3.596 ; 3.5877 ] 
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Figure B.161 Connection L6_6_0.75_0.75_8e_0.5_3.5625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_8e_0.5_3.5625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.2906e+003 
  
Plastic Stiffness (k/in): 16.6021 
  
Displacement (in): [2.8455e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.10791 ; 0.12375 ; 0.1475 ; 0.18314 ; 
0.23659 ; 0.25664 ; 0.28671 ; 0.33181 ; 0.39946 ; 0.42483 ; 0.46288 ; 0.51997 ; 0.60559 ; 0.6377 ; 0.68586 ; 0.70392 ; 0.73101 ; 0.77165 ; 0.83261 ; 0.92404 ; 0.95833 ; 0.97119 ; 0.99047 ; 1.0098 ; 1.0291 ; 
1.058 ; 1.1014 ; 1.1665 ; 1.1909 ; 1.2275 ; 1.2824 ; 1.3648 ; 1.4884 ; 1.6737 ; 1.7362 ; 1.83 ; 1.9706 ; 2.0233 ; 2.1025 ; 2.1816 ; 2.2607 ; 2.3793 ; 2.5 ] 
  
Force (kips): [-0.931084 ; 1.64706 ; 3.54281 ; 5.92484 ; 8.95622 ; 12.6683 ; 13.7945 ; 15.2663 ; 17.1735 ; 19.4502 ; 21.5813 ; 23.2563 ; 24.5714 ; 24.9538 ; 25.4727 ; 26.1789 ; 27.0754 ; 28.1038 ; 28.4365 ; 
28.9165 ; 29.594 ; 30.5565 ; 30.9116 ; 31.3942 ; 32.071 ; 32.9788 ; 33.303 ; 33.7584 ; 33.9266 ; 34.177 ; 34.5344 ; 35.0404 ; 35.7395 ; 36.0295 ; 36.1354 ; 36.3067 ; 36.4605 ; 36.6175 ; 36.882 ; 37.251 ; 37.7802 
; 37.9791 ; 38.2567 ; 38.6279 ; 39.1466 ; 39.8823 ; 40.8771 ; 41.1875 ; 41.6267 ; 42.2174 ; 42.4217 ; 42.7084 ; 42.9709 ; 43.2173 ; 43.5597 ; 43.8818 ] 
  
Bolt 1 - Tensile Force (kips): [34.6809 ; 34.5961 ; 34.5289 ; 34.4359 ; 34.3018 ; 34.1144 ; 34.0523 ; 33.9659 ; 33.8426 ; 33.6601 ; 33.0967 ; 32.3118 ; 31.2829 ; 30.9099 ; 30.3619 ; 29.5847 ; 28.5258 ; 27.2794 ; 
26.8799 ; 26.2925 ; 25.4377 ; 24.3664 ; 24.2295 ; 24.2531 ; 24.3243 ; 24.4569 ; 24.5108 ; 24.5955 ; 24.5805 ; 24.513 ; 24.6145 ; 24.7904 ; 25.0674 ; 25.0193 ; 24.9929 ; 25.0172 ; 25.0599 ; 25.1155 ; 25.1235 ; 
25.1239 ; 24.9209 ; 24.884 ; 24.8039 ; 24.7179 ; 24.5831 ; 23.9813 ; 23.1368 ; 22.8422 ; 22.4658 ; 22.1175 ; 22.0332 ; 21.7548 ; 21.5254 ; 21.3322 ; 20.9945 ; 20.7285 ] 
  
Bolt 1 - Shear Force (kips): [0.0372855 ; 0.104296 ; 0.201457 ; 0.328229 ; 0.496435 ; 0.71607 ; 0.786364 ; 0.881719 ; 1.01072 ; 1.1943 ; 1.72271 ; 2.37176 ; 3.16821 ; 3.44574 ; 3.84482 ; 4.3981 ; 5.13081 ; 
5.97404 ; 6.23987 ; 6.62416 ; 7.17152 ; 7.85286 ; 7.95924 ; 7.98916 ; 8.02257 ; 8.06956 ; 8.08781 ; 8.11603 ; 8.18337 ; 8.35285 ; 8.39777 ; 8.44932 ; 8.52051 ; 8.94209 ; 9.10564 ; 9.3701 ; 9.54802 ; 9.70173 ; 
10.0789 ; 10.6286 ; 11.9883 ; 12.3725 ; 12.9638 ; 13.7434 ; 14.7671 ; 16.6905 ; 19.4454 ; 20.3459 ; 21.542 ; 22.8789 ; 23.3294 ; 24.1646 ; 24.9023 ; 25.5905 ; 26.646 ; 27.5274 ] 
  
Bolt 2 - Tensile Force (kips): [34.6995 ; 34.6354 ; 34.5776 ; 34.5079 ; 34.4297 ; 34.3678 ; 34.3611 ; 34.3579 ; 34.3739 ; 34.4112 ; 34.2143 ; 34.1437 ; 34.4435 ; 34.5826 ; 34.783 ; 35.1083 ; 35.5971 ; 36.2554 ; 
36.4878 ; 36.8644 ; 37.4704 ; 38.3868 ; 38.6962 ; 39.09 ; 39.5771 ; 40.0678 ; 40.2062 ; 40.3961 ; 40.4834 ; 40.6388 ; 40.8195 ; 41.1 ; 41.5579 ; 41.8539 ; 41.9665 ; 42.1205 ; 42.2601 ; 42.3922 ; 42.6088 ; 42.912 
; 43.4214 ; 43.5919 ; 43.8285 ; 44.2154 ; 44.7439 ; 45.5155 ; 46.5409 ; 46.8314 ; 47.2206 ; 47.7165 ; 47.8718 ; 48.1375 ; 48.3969 ; 48.6351 ; 48.962 ; 49.1897 ] 
  
Bolt 2 - Shear Force (kips): [0.0533737 ; 0.0855049 ; 0.176476 ; 0.296322 ; 0.453554 ; 0.655447 ; 0.71915 ; 0.804852 ; 0.91843 ; 1.07557 ; 1.54088 ; 2.11901 ; 2.79052 ; 3.01632 ; 3.3353 ; 3.759 ; 4.2899 ; 
4.86521 ; 5.04011 ; 5.28554 ; 5.62105 ; 6.08303 ; 6.25478 ; 6.50781 ; 6.8714 ; 7.40862 ; 7.60317 ; 7.88034 ; 7.96943 ; 8.08251 ; 8.27522 ; 8.54218 ; 8.92856 ; 9.25616 ; 9.34666 ; 9.44988 ; 9.54279 ; 9.62529 ; 
9.84429 ; 10.1696 ; 10.4489 ; 10.6442 ; 10.9331 ; 11.2121 ; 11.642 ; 12.0794 ; 12.6662 ; 12.8797 ; 13.3257 ; 14.0653 ; 14.3262 ; 14.6148 ; 14.869 ; 15.1094 ; 15.4468 ; 16.0268 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9269 ; 35.9181 ; 36.0218 ; 36.3309 ; 36.9088 ; 37.1883 ; 37.6462 ; 38.2713 ; 39.0779 ; 40.0715 ; 41.3964 ; 43.0895 ; 43.6686 ; 44.4977 ; 45.6504 ; 47.1881 ; 49.226 ; 
49.9347 ; 50.9308 ; 52.2638 ; 53.938 ; 54.466 ; 55.1245 ; 56.09 ; 57.447 ; 57.9777 ; 58.6854 ; 58.9375 ; 59.3061 ; 59.9213 ; 60.8205 ; 61.9966 ; 62.4593 ; 62.6271 ; 62.9125 ; 63.1425 ; 63.3957 ; 63.8213 ; 
64.4094 ; 65.218 ; 65.5753 ; 65.9975 ; 66.4807 ; 67.0775 ; 67.9349 ; 69.0833 ; 69.4433 ; 69.8987 ; 70.4362 ; 70.5974 ; 70.7695 ; 70.8973 ; 70.9889 ; 71.0868 ; 71.1525 ] 
  
Bolt 3 - Shear Force (kips): [ 0.044727 ; 0.0084367 ; 0.035984 ; 0.087049 ; 0.16129 ; 0.25085 ; 0.27932 ; 0.31859 ; 0.37393 ; 0.45041 ; 0.5589 ; 0.6934 ; 0.84876 ; 0.90315 ; 0.97889 ; 1.0721 ; 1.1785 ; 1.2822 ; 
1.311 ; 1.3494 ; 1.3996 ; 1.4843 ; 1.5447 ; 1.6805 ; 2.6426 ; 3.8312 ; 4.3402 ; 4.7951 ; 4.9297 ; 5.0859 ; 5.4519 ; 5.7839 ; 6.087 ; 6.1763 ; 6.1933 ; 6.0742 ; 5.9996 ; 5.8178 ; 5.6817 ; 5.6051 ; 5.3932 ; 5.217 ; 
5.0435 ; 4.842 ; 4.5696 ; 4.2594 ; 3.909 ; 3.7064 ; 3.5608 ; 3.4281 ; 3.3821 ; 3.3165 ; 3.2513 ; 3.1876 ; 3.1036 ; 3.0076 ] 
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Figure B.162 Connection L6_6_0.75_0.75_8e_0.5_4.875 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L6_6_0.75_0.75_8e_0.5_4.875 Analysis Response Variables.  
Initial Stiffness (k/in): 1228 
  
Plastic Stiffness (k/in): 8.6223 
  
Displacement (in): [2.7052e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.50138 ; 0.58156 ; 0.70183 ; 0.88224 ; 1.1322 ; 1.3822 ; 1.6322 ; 1.8822 ; 2.1322 ; 2.1947 ; 2.2885 ; 2.4291 ; 2.5 ] 
  
Force (kips): [-0.88116 ; 0.613779 ; 1.51723 ; 2.73267 ; 4.33786 ; 6.43088 ; 9.03597 ; 9.82418 ; 10.8327 ; 12.0946 ; 13.5274 ; 14.8928 ; 15.8983 ; 16.7376 ; 17.5779 ; 18.4642 ; 19.5387 ; 19.9011 ; 20.3982 ; 
21.0801 ; 21.987 ; 23.0648 ; 23.9564 ; 24.6937 ; 25.3261 ; 25.8757 ; 26.0011 ; 26.1816 ; 26.4314 ; 26.5482 ] 
  
Bolt 1 - Tensile Force (kips): [34.6814 ; 34.6322 ; 34.5997 ; 34.5545 ; 34.4896 ; 34.3943 ; 34.2583 ; 34.2131 ; 34.152 ; 34.0701 ; 33.9675 ; 33.8552 ; 33.7702 ; 33.6781 ; 33.2317 ; 32.2057 ; 30.6556 ; 30.1169 ; 
29.3399 ; 28.2308 ; 26.7012 ; 24.9932 ; 24.5535 ; 24.7228 ; 24.9208 ; 25.1268 ; 25.1681 ; 25.265 ; 25.4365 ; 25.5249 ] 
  
Bolt 1 - Shear Force (kips): [0.035561 ; 0.056382 ; 0.10311 ; 0.17012 ; 0.26286 ; 0.38979 ; 0.56027 ; 0.61538 ; 0.68911 ; 0.78649 ; 0.90476 ; 1.0279 ; 1.1216 ; 1.2243 ; 1.6571 ; 2.5184 ; 3.7189 ; 4.1167 ; 4.6814 
; 5.4698 ; 6.5317 ; 7.6723 ; 8.0769 ; 8.1523 ; 8.2216 ; 8.2904 ; 8.3169 ; 8.3566 ; 8.3997 ; 8.4185 ] 
  
Bolt 2 - Tensile Force (kips): [34.7012 ; 34.6688 ; 34.6441 ; 34.6099 ; 34.5724 ; 34.5377 ; 34.5354 ; 34.548 ; 34.5735 ; 34.634 ; 34.7243 ; 34.8669 ; 34.9764 ; 35.0601 ; 35.1556 ; 35.5344 ; 36.1827 ; 36.4576 ; 
36.8852 ; 37.5789 ; 38.679 ; 40.1088 ; 41.3316 ; 42.3654 ; 43.2953 ; 44.1177 ; 44.305 ; 44.5689 ; 44.9329 ; 45.1054 ] 
  
Bolt 2 - Shear Force (kips): [0.051479 ; 0.043652 ; 0.081504 ; 0.14066 ; 0.22396 ; 0.3378 ; 0.48769 ; 0.53533 ; 0.59896 ; 0.68267 ; 0.78285 ; 0.88628 ; 0.96908 ; 1.0625 ; 1.4427 ; 2.1715 ; 3.1292 ; 3.4296 ; 
3.8373 ; 4.3701 ; 5.0305 ; 5.7227 ; 6.2607 ; 6.695 ; 7.0601 ; 7.3672 ; 7.438 ; 7.5389 ; 7.6848 ; 7.754 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9442 ; 35.9079 ; 35.8987 ; 35.986 ; 36.2769 ; 36.8417 ; 37.1176 ; 37.6018 ; 38.3064 ; 39.2118 ; 40.5756 ; 42.6495 ; 45.2169 ; 47.7948 ; 50.316 ; 53.1896 ; 54.0846 ; 
55.2771 ; 56.869 ; 58.9464 ; 61.4933 ; 63.4791 ; 65.135 ; 66.6893 ; 68.1442 ; 68.498 ; 68.9346 ; 69.518 ; 69.7551 ] 
  
Bolt 3 - Shear Force (kips): [0.044745 ; 0.016152 ; 0.012172 ; 0.036538 ; 0.08086 ; 0.14713 ; 0.22564 ; 0.2499 ; 0.28233 ; 0.32849 ; 0.39647 ; 0.50501 ; 0.65196 ; 0.82985 ; 0.97152 ; 1.1119 ; 1.2605 ; 1.2984 ; 
1.336 ; 1.3748 ; 1.4242 ; 1.5234 ; 1.5779 ; 1.9595 ; 2.523 ; 3.1469 ; 3.1554 ; 3.1379 ; 3.0471 ; 3.072 ] 
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Figure B.163 Connection L8_4_0.5_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0386e+003 
  
Plastic Stiffness (k/in): 10.7150 
  
Displacement (in): [2.9842e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.46527 ; 0.50091 ; 
0.55436 ; 0.63454 ; 0.66461 ; 0.70971 ; 0.77737 ; 0.87884 ; 1.0311 ; 1.0881 ; 1.1096 ; 1.1417 ; 1.1898 ; 1.2621 ; 1.3704 ; 1.4517 ; 1.5736 ; 1.7565 ; 1.819 ; 1.9127 ; 2.0534 ; 2.2643 ; 2.5 ] 
  
Force (kips): [-0.74499 ; 1.57668 ; 3.23661 ; 5.32273 ; 7.93814 ; 10.8715 ; 13.2192 ; 14.7288 ; 15.8088 ; 16.7967 ; 17.9422 ; 19.2907 ; 20.7637 ; 21.234 ; 21.8736 ; 22.1304 ; 22.4771 ; 22.9786 ; 23.6416 ; 23.883 
; 24.2106 ; 24.6585 ; 25.2748 ; 26.0903 ; 26.4142 ; 26.5361 ; 26.6972 ; 26.9406 ; 27.2942 ; 27.7792 ; 28.0934 ; 28.498 ; 29.0161 ; 29.1762 ; 29.3945 ; 29.6767 ; 30.0299 ; 30.3525 ] 
  
Bolt 1 - Tensile Force (kips): [34.7767 ; 34.7184 ; 34.6727 ; 34.6099 ; 34.5244 ; 34.4207 ; 34.3283 ; 34.2603 ; 34.2004 ; 34.1241 ; 34.0448 ; 33.9519 ; 33.6114 ; 33.3549 ; 32.8909 ; 32.6746 ; 32.3713 ; 31.9187 ; 
31.2812 ; 31.0362 ; 30.6924 ; 30.21 ; 29.5102 ; 28.5273 ; 28.1192 ; 27.962 ; 27.7516 ; 27.4817 ; 27.2436 ; 26.8946 ; 26.6171 ; 26.2665 ; 25.9249 ; 25.8797 ; 25.7995 ; 25.7647 ; 25.7919 ; 25.8255 ] 
  
Bolt 1 - Shear Force (kips): [0.058313 ; 0.082765 ; 0.16547 ; 0.27487 ; 0.41746 ; 0.58441 ; 0.7276 ; 0.83343 ; 0.93003 ; 1.0502 ; 1.1734 ; 1.3156 ; 1.7527 ; 2.0445 ; 2.5292 ; 2.7439 ; 3.0391 ; 3.4682 ; 4.0527 ; 
4.2703 ; 4.5708 ; 4.9839 ; 5.5649 ; 6.3541 ; 6.6725 ; 6.7938 ; 6.9557 ; 7.163 ; 7.348 ; 7.6147 ; 7.8217 ; 8.0823 ; 8.3421 ; 8.3825 ; 8.4512 ; 8.4967 ; 8.5085 ; 8.5165 ] 
  
Bolt 2 - Tensile Force (kips): [34.7803 ; 34.6833 ; 34.607 ; 34.5138 ; 34.4125 ; 34.3305 ; 34.3163 ; 34.3854 ; 34.5344 ; 34.8398 ; 35.4483 ; 36.1756 ; 36.7526 ; 36.8309 ; 36.9295 ; 36.9667 ; 37.0364 ; 37.1514 ; 
37.3769 ; 37.4684 ; 37.626 ; 37.9046 ; 38.356 ; 39.0806 ; 39.3165 ; 39.4001 ; 39.5435 ; 39.7827 ; 40.2415 ; 40.9117 ; 41.3819 ; 42.0807 ; 43.1408 ; 43.5305 ; 44.0703 ; 44.7904 ; 45.7516 ; 46.7477 ] 
  
Bolt 2 - Shear Force (kips): [0.052625 ; 0.12865 ; 0.24221 ; 0.39102 ; 0.58642 ; 0.81723 ; 1.0257 ; 1.1992 ; 1.3718 ; 1.5589 ; 1.7204 ; 1.8695 ; 2.2479 ; 2.4904 ; 2.8493 ; 2.9794 ; 3.152 ; 3.3935 ; 3.6969 ; 3.8074 
; 3.9511 ; 4.1341 ; 4.3775 ; 4.6714 ; 4.8006 ; 4.8515 ; 4.9116 ; 4.9772 ; 4.9808 ; 4.9895 ; 5.0109 ; 5.0224 ; 4.9785 ; 4.9252 ; 4.871 ; 4.8408 ; 4.8429 ; 4.8428 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9381 ; 35.9383 ; 36.0324 ; 36.269 ; 36.6462 ; 37.2442 ; 37.971 ; 38.5305 ; 39.325 ; 40.6729 ; 42.8077 ; 45.7494 ; 46.7044 ; 48.0279 ; 48.4403 ; 49.0056 ; 49.7616 ; 50.8875 
; 51.3019 ; 51.8845 ; 52.6933 ; 53.8271 ; 55.3572 ; 56.1912 ; 56.5788 ; 57.021 ; 57.6776 ; 58.5295 ; 59.7439 ; 60.465 ; 61.3982 ; 62.5856 ; 62.9835 ; 63.5185 ; 64.158 ; 64.911 ; 65.4512 ] 
  
Bolt 3 - Shear Force (kips): [0.0245852 ; 0.0273504 ; 0.0661759 ; 0.130775 ; 0.223148 ; 0.344166 ; 0.4889 ; 0.648703 ; 0.844186 ; 1.05541 ; 1.30071 ; 1.56352 ; 1.7945 ; 1.8737 ; 1.98872 ; 2.06319 ; 2.1514 ; 
2.31897 ; 2.64569 ; 3.26179 ; 3.95297 ; 4.55216 ; 5.35789 ; 5.83458 ; 5.61542 ; 5.4846 ; 5.52233 ; 5.55716 ; 5.94731 ; 6.41972 ; 6.66496 ; 7.25343 ; 7.99027 ; 8.26992 ; 8.5671 ; 8.90568 ; 9.51515 ; 10.1993 ] 
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Figure B.164 Connection L8_4_0.5_0.75_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.75_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.6534e+003 
  
Plastic Stiffness (k/in): 8.3666 
  
Displacement (in): [2.4351e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.3336 ; 
0.38705 ; 0.46724 ; 0.58751 ; 0.63261 ; 0.70026 ; 0.72563 ; 0.76369 ; 0.82077 ; 0.90639 ; 1.0348 ; 1.083 ; 1.1552 ; 1.2636 ; 1.4262 ; 1.5887 ; 1.6293 ; 1.67 ; 1.7309 ; 1.8224 ; 1.9595 ; 2.1652 ; 2.2277 ; 2.3215 ; 
2.4621 ; 2.5 ] 
  
Force (kips): [-0.720766 ; 1.16604 ; 2.50853 ; 4.21662 ; 6.40036 ; 9.01114 ; 9.76912 ; 10.642 ; 11.5847 ; 12.4535 ; 13.1987 ; 13.9001 ; 14.6358 ; 15.4608 ; 16.4217 ; 17.5551 ; 17.9372 ; 18.456 ; 19.1384 ; 
20.0306 ; 20.3523 ; 20.8069 ; 20.9734 ; 21.2062 ; 21.5284 ; 21.9658 ; 22.5656 ; 22.78 ; 23.0822 ; 23.517 ; 24.135 ; 24.6743 ; 24.796 ; 24.9123 ; 25.0742 ; 25.2993 ; 25.6122 ; 26.0002 ; 26.1066 ; 26.2518 ; 26.446 
; 26.4962 ] 
  
Bolt 1 - Tensile Force (kips): [34.7766 ; 34.73 ; 34.6939 ; 34.6452 ; 34.5762 ; 34.4875 ; 34.4603 ; 34.428 ; 34.3911 ; 34.3549 ; 34.3227 ; 34.2891 ; 34.2458 ; 34.1944 ; 34.1446 ; 34.0965 ; 34.0808 ; 34.061 ; 
34.0319 ; 33.9662 ; 33.9198 ; 33.7659 ; 33.6885 ; 33.5686 ; 33.3646 ; 33.0393 ; 32.5621 ; 32.388 ; 32.1383 ; 31.7602 ; 31.1794 ; 30.6413 ; 30.5178 ; 30.4631 ; 30.4346 ; 30.4134 ; 30.3628 ; 30.2736 ; 30.2823 ; 
30.2918 ; 30.314 ; 30.3226 ] 
  
Bolt 1 - Shear Force (kips): [0.056955 ; 0.064637 ; 0.12875 ; 0.2174 ; 0.33514 ; 0.48255 ; 0.52689 ; 0.5792 ; 0.63827 ; 0.69688 ; 0.75085 ; 0.80974 ; 0.88604 ; 0.97633 ; 1.0675 ; 1.1635 ; 1.1954 ; 1.2377 ; 
1.2988 ; 1.4134 ; 1.4812 ; 1.6838 ; 1.7795 ; 1.9224 ; 2.1528 ; 2.4994 ; 2.9861 ; 3.1595 ; 3.4054 ; 3.7699 ; 4.3104 ; 4.7956 ; 4.9057 ; 4.9589 ; 4.9947 ; 5.0305 ; 5.0993 ; 5.2125 ; 5.2172 ; 5.2275 ; 5.2348 ; 5.2332 ] 
  
Bolt 2 - Tensile Force (kips): [34.7794 ; 34.7 ; 34.6373 ; 34.5603 ; 34.4739 ; 34.4018 ; 34.3898 ; 34.3885 ; 34.3985 ; 34.4372 ; 34.5307 ; 34.673 ; 34.9273 ; 35.3947 ; 35.9488 ; 36.6079 ; 36.8522 ; 37.1998 ; 
37.6545 ; 38.2405 ; 38.4421 ; 38.725 ; 38.8236 ; 38.9734 ; 39.1963 ; 39.5455 ; 40.1086 ; 40.3242 ; 40.6576 ; 41.1571 ; 41.9103 ; 42.668 ; 42.8571 ; 43.0781 ; 43.4265 ; 43.9396 ; 44.666 ; 45.6938 ; 46.0073 ; 
46.4605 ; 47.116 ; 47.2898 ] 
  
Bolt 2 - Shear Force (kips): [0.050867 ; 0.10349 ; 0.19488 ; 0.31693 ; 0.48056 ; 0.6864 ; 0.74917 ; 0.82543 ; 0.91468 ; 1.0113 ; 1.11 ; 1.2244 ; 1.3585 ; 1.4924 ; 1.6045 ; 1.707 ; 1.739 ; 1.7824 ; 1.8435 ; 1.9567 ; 
2.0079 ; 2.1156 ; 2.1668 ; 2.2427 ; 2.3651 ; 2.5425 ; 2.7763 ; 2.8565 ; 2.9643 ; 3.1176 ; 3.3301 ; 3.4967 ; 3.5306 ; 3.5267 ; 3.4944 ; 3.4408 ; 3.3822 ; 3.3148 ; 3.278 ; 3.2293 ; 3.1599 ; 3.1396 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9378 ; 35.9207 ; 35.9687 ; 36.1506 ; 36.4261 ; 36.5382 ; 36.7258 ; 36.992 ; 37.3453 ; 37.7449 ; 38.1332 ; 38.5618 ; 39.3703 ; 40.8705 ; 43.1965 ; 43.9695 ; 45.0554 ; 
46.5275 ; 48.4559 ; 49.0448 ; 49.7634 ; 50.0433 ; 50.4154 ; 50.9474 ; 51.6594 ; 52.7017 ; 53.1323 ; 53.7367 ; 54.6797 ; 56.1557 ; 57.5345 ; 57.8581 ; 58.1128 ; 58.3776 ; 58.7413 ; 59.4599 ; 60.3493 ; 60.5948 ; 
60.9291 ; 61.3669 ; 61.5032 ] 
  
Bolt 3 - Shear Force (kips): [0.026255 ; 0.021842 ; 0.053239 ; 0.10639 ; 0.18921 ; 0.29414 ; 0.3299 ; 0.37875 ; 0.44128 ; 0.5208 ; 0.62193 ; 0.75776 ; 0.94588 ; 1.1215 ; 1.2507 ; 1.409 ; 1.4867 ; 1.5991 ; 1.7618 
; 2.001 ; 2.1103 ; 2.2798 ; 2.3362 ; 2.4993 ; 2.7655 ; 3.2968 ; 4.2283 ; 4.7348 ; 5.1436 ; 5.3368 ; 5.1757 ; 4.9367 ; 4.9676 ; 5.1105 ; 5.3721 ; 5.7559 ; 6.5055 ; 7.3515 ; 7.6853 ; 8.0448 ; 8.5028 ; 8.6389 ] 
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Figure B.165 Connection L8_4_0.5_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2053 
  
Plastic Stiffness (k/in): 10.6692 
  
Displacement (in): [2.1221e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.57218 ; 
0.60782 ; 0.64345 ; 0.69691 ; 0.77709 ; 0.89736 ; 0.94246 ; 1.0101 ; 1.0355 ; 1.0735 ; 1.1306 ; 1.152 ; 1.1601 ; 1.1721 ; 1.1902 ; 1.2172 ; 1.2579 ; 1.3188 ; 1.4103 ; 1.5474 ; 1.5989 ; 1.676 ; 1.7917 ; 1.9653 ; 
2.0278 ; 2.1216 ; 2.2622 ; 2.3149 ; 2.394 ; 2.5 ] 
  
Force (kips): [-0.664098 ; 1.62662 ; 3.34562 ; 5.51841 ; 8.27607 ; 11.5114 ; 14.476 ; 16.6272 ; 18.0763 ; 19.3079 ; 20.5405 ; 21.9108 ; 23.4943 ; 24.003 ; 24.6939 ; 25.611 ; 25.9473 ; 26.2698 ; 26.5705 ; 26.9917 
; 27.5584 ; 28.3336 ; 28.6251 ; 29.0556 ; 29.238 ; 29.4759 ; 29.7804 ; 29.8869 ; 29.9309 ; 29.9983 ; 30.0886 ; 30.232 ; 30.4281 ; 30.7002 ; 31.1026 ; 31.6553 ; 31.862 ; 32.1489 ; 32.5214 ; 33.0171 ; 33.1786 ; 
33.4042 ; 33.7131 ; 33.8208 ; 33.9737 ; 34.1628 ] 
  
Bolt 1 - Tensile Force (kips): [34.7724 ; 34.7112 ; 34.6603 ; 34.5885 ; 34.4898 ; 34.3621 ; 34.2302 ; 34.1171 ; 34.0048 ; 33.8612 ; 33.1738 ; 31.7304 ; 29.9543 ; 29.3465 ; 28.4926 ; 27.2787 ; 26.8094 ; 26.3485 ; 
25.9215 ; 25.5337 ; 25.5282 ; 25.531 ; 25.5329 ; 25.5373 ; 25.539 ; 25.5422 ; 25.5479 ; 25.5501 ; 25.5139 ; 25.4336 ; 25.4343 ; 25.4374 ; 25.4438 ; 25.4553 ; 25.4723 ; 25.4642 ; 25.3887 ; 25.2805 ; 25.2078 ; 
25.0685 ; 25.0357 ; 25.0031 ; 24.9409 ; 24.9067 ; 24.856 ; 24.7912 ] 
  
Bolt 1 - Shear Force (kips): [0.0522476 ; 0.0936413 ; 0.189933 ; 0.315364 ; 0.480092 ; 0.680909 ; 0.876599 ; 1.03972 ; 1.19765 ; 1.39026 ; 2.17428 ; 3.5656 ; 5.10569 ; 5.59797 ; 6.2696 ; 7.191 ; 7.53259 ; 
7.85891 ; 8.15436 ; 8.42 ; 8.42278 ; 8.42488 ; 8.42566 ; 8.42721 ; 8.42779 ; 8.42888 ; 8.43077 ; 8.43151 ; 8.49022 ; 8.59027 ; 8.59075 ; 8.58988 ; 8.58706 ; 8.58198 ; 8.57364 ; 8.71342 ; 9.07097 ; 9.45454 ; 
9.71983 ; 10.2006 ; 10.3181 ; 10.452 ; 10.78 ; 10.9172 ; 11.1146 ; 11.3582 ] 
  
Bolt 2 - Tensile Force (kips): [34.7749 ; 34.6809 ; 34.6008 ; 34.5012 ; 34.3872 ; 34.2854 ; 34.2442 ; 34.2761 ; 34.3539 ; 34.5753 ; 34.6378 ; 34.4095 ; 34.5877 ; 34.7458 ; 34.9859 ; 35.3229 ; 35.4225 ; 35.5139 ; 
35.6003 ; 35.6009 ; 35.4817 ; 35.362 ; 35.3133 ; 35.2638 ; 35.2282 ; 35.1987 ; 35.1836 ; 35.1831 ; 35.2011 ; 35.2296 ; 35.2303 ; 35.2496 ; 35.294 ; 35.3552 ; 35.4071 ; 35.7463 ; 36.1102 ; 36.7403 ; 37.6064 ; 
39.0108 ; 39.4019 ; 39.8969 ; 40.8609 ; 41.2418 ; 41.7821 ; 42.4665 ] 
  
Bolt 2 - Shear Force (kips): [0.0451025 ; 0.128761 ; 0.248815 ; 0.405362 ; 0.611823 ; 0.865184 ; 1.11803 ; 1.34316 ; 1.57588 ; 1.84948 ; 2.63144 ; 3.89878 ; 5.02147 ; 5.30885 ; 5.67568 ; 6.14253 ; 6.32198 ; 
6.49843 ; 6.66912 ; 7.01048 ; 7.58297 ; 8.33201 ; 8.60082 ; 8.97704 ; 9.1229 ; 9.32471 ; 9.59944 ; 9.6969 ; 9.72114 ; 9.75619 ; 9.8347 ; 9.94 ; 10.0857 ; 10.333 ; 10.9022 ; 11.7307 ; 11.8143 ; 11.8425 ; 11.9217 ; 
11.8134 ; 11.8408 ; 11.9279 ; 11.817 ; 11.7546 ; 11.6804 ; 11.5725 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9395 ; 35.9425 ; 36.0438 ; 36.3003 ; 36.737 ; 37.5772 ; 38.7099 ; 39.8071 ; 41.2568 ; 43.0728 ; 45.5115 ; 48.6475 ; 49.6992 ; 51.1338 ; 52.9801 ; 53.588 ; 54.1484 ; 54.665 
; 55.4179 ; 56.4575 ; 58.0112 ; 58.671 ; 59.7902 ; 60.3985 ; 61.1489 ; 61.9674 ; 62.2298 ; 62.3174 ; 62.467 ; 62.7126 ; 63.1008 ; 63.5339 ; 64.1083 ; 64.9449 ; 65.95 ; 66.2937 ; 66.7917 ; 67.4176 ; 68.2461 ; 
68.4853 ; 68.7997 ; 69.243 ; 69.4031 ; 69.6362 ; 69.9262 ] 
  
Bolt 3 - Shear Force (kips): [0.027531 ; 0.023177 ; 0.058472 ; 0.11995 ; 0.21003 ; 0.32903 ; 0.47988 ; 0.66203 ; 0.88884 ; 1.1033 ; 1.3862 ; 1.6662 ; 1.9559 ; 2.0433 ; 2.1483 ; 2.2685 ; 2.3273 ; 2.3768 ; 2.4309 ; 
2.5321 ; 2.7268 ; 2.9847 ; 3.2531 ; 3.2966 ; 2.8951 ; 2.8581 ; 2.7704 ; 2.7508 ; 2.6911 ; 2.5843 ; 2.546 ; 2.7053 ; 2.9097 ; 3.1458 ; 3.6025 ; 4.0294 ; 4.2197 ; 4.4847 ; 4.7709 ; 5.121 ; 5.2383 ; 5.3832 ; 5.5484 ; 
5.6014 ; 5.6733 ; 5.7491 ] 
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Figure B.166 Connection L8_4_0.5_0.75_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.75_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0743e+003 
  
Plastic Stiffness (k/in): 7.5800 
  
Displacement (in): [3.0283e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.016197 ; 0.018283 ; 0.021411 ; 0.026104 ; 0.033143 ; 0.043702 ; 0.05954 ; 0.083298 ; 
0.11893 ; 0.17239 ; 0.25257 ; 0.37284 ; 0.41794 ; 0.48559 ; 0.58707 ; 0.62513 ; 0.68221 ; 0.76783 ; 0.79994 ; 0.8481 ; 0.89626 ; 0.94443 ; 1.0167 ; 1.0438 ; 1.0844 ; 1.1454 ; 1.2368 ; 1.2711 ; 1.3225 ; 1.3997 ; 
1.5154 ; 1.689 ; 1.939 ; 2.0015 ; 2.0249 ; 2.0601 ; 2.1128 ; 2.1919 ; 2.3105 ; 2.4885 ; 2.5 ] 
  
Force (kips): [ -0.607503 ; -0.0471223 ; 0.405335 ; 1.02701 ; 1.86087 ; 2.97993 ; 4.47418 ; 6.43623 ; 8.94744 ; 9.74728 ; 10.789 ; 12.0205 ; 13.3574 ; 14.5888 ; 15.586 ; 16.4966 ; 17.4044 ; 18.3706 ; 19.5117 ; 
20.8597 ; 21.3047 ; 21.9076 ; 22.7065 ; 22.9813 ; 23.3834 ; 23.9471 ; 24.1484 ; 24.4475 ; 24.7329 ; 25.0022 ; 25.4085 ; 25.5593 ; 25.8176 ; 26.1653 ; 26.6109 ; 26.7703 ; 26.9848 ; 27.2772 ; 27.6774 ; 28.2167 ; 
28.9205 ; 29.0784 ; 29.136 ; 29.2215 ; 29.3408 ; 29.5088 ; 29.7439 ; 30.0726 ; 30.0938 ] 
  
Bolt 1 - Tensile Force (kips): [34.7721 ; 34.7581 ; 34.7464 ; 34.7297 ; 34.7059 ; 34.6729 ; 34.625 ; 34.5568 ; 34.4634 ; 34.4318 ; 34.3889 ; 34.3355 ; 34.2732 ; 34.2096 ; 34.1456 ; 34.0653 ; 33.9691 ; 33.8792 ; 
33.5329 ; 32.5129 ; 32.1131 ; 31.5324 ; 30.7002 ; 30.3987 ; 29.9378 ; 29.2538 ; 28.9987 ; 28.6151 ; 28.2431 ; 27.8809 ; 27.3194 ; 27.1053 ; 26.7315 ; 26.2163 ; 25.6286 ; 25.6244 ; 25.6231 ; 25.6259 ; 25.6348 ; 
25.654 ; 25.6902 ; 25.6995 ; 25.7031 ; 25.6805 ; 25.6839 ; 25.6996 ; 25.726 ; 25.7688 ; 25.7718 ] 
  
Bolt 1 - Shear Force (kips): [0.048873 ; 0.031928 ; 0.036823 ; 0.063192 ; 0.10737 ; 0.17051 ; 0.25684 ; 0.37336 ; 0.52796 ; 0.57863 ; 0.64583 ; 0.72768 ; 0.82169 ; 0.91784 ; 1.0152 ; 1.1349 ; 1.2728 ; 1.4014 ; 
1.8251 ; 2.8806 ; 3.2634 ; 3.8022 ; 4.5397 ; 4.7986 ; 5.1863 ; 5.7441 ; 5.9479 ; 6.2508 ; 6.5409 ; 6.8204 ; 7.2454 ; 7.4037 ; 7.6742 ; 8.0381 ; 8.4465 ; 8.4502 ; 8.4529 ; 8.4554 ; 8.4591 ; 8.4656 ; 8.4776 ; 8.4808 ; 
8.4819 ; 8.5246 ; 8.5327 ; 8.5277 ; 8.5189 ; 8.5055 ; 8.5047 ] 
  
Bolt 2 - Tensile Force (kips): [34.7733 ; 34.7526 ; 34.7338 ; 34.7061 ; 34.6667 ; 34.6133 ; 34.5438 ; 34.4599 ; 34.3771 ; 34.3551 ; 34.3357 ; 34.3267 ; 34.3339 ; 34.381 ; 34.4574 ; 34.5927 ; 34.8983 ; 35.5034 ; 
36.0348 ; 36.3338 ; 36.4609 ; 36.7681 ; 37.2168 ; 37.387 ; 37.6313 ; 37.9729 ; 38.0987 ; 38.2845 ; 38.4724 ; 38.6593 ; 38.9234 ; 39.0221 ; 39.1286 ; 39.2999 ; 39.5602 ; 39.5227 ; 39.5006 ; 39.5073 ; 39.5558 ; 
39.7269 ; 40.4458 ; 40.6408 ; 40.7202 ; 40.9022 ; 41.0726 ; 41.2836 ; 41.6395 ; 42.1805 ; 42.2281 ] 
  
Bolt 2 - Shear Force (kips): [0.041159 ; 0.031615 ; 0.051205 ; 0.090246 ; 0.14752 ; 0.22727 ; 0.33606 ; 0.48389 ; 0.68057 ; 0.74529 ; 0.83193 ; 0.9389 ; 1.0649 ; 1.2008 ; 1.3475 ; 1.5289 ; 1.7313 ; 1.9013 ; 
2.3074 ; 3.2197 ; 3.5213 ; 3.8392 ; 4.229 ; 4.3599 ; 4.5507 ; 4.8162 ; 4.9112 ; 5.0494 ; 5.1753 ; 5.2924 ; 5.4731 ; 5.54 ; 5.6736 ; 5.8565 ; 6.1204 ; 6.3235 ; 6.5931 ; 6.9561 ; 7.4478 ; 8.0533 ; 8.4919 ; 8.5767 ; 
8.6029 ; 8.6004 ; 8.6601 ; 8.7718 ; 8.96 ; 9.3391 ; 9.36 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9801 ; 35.963 ; 35.9423 ; 35.925 ; 35.9274 ; 35.9783 ; 36.1459 ; 36.4204 ; 36.5302 ; 36.7312 ; 37.0393 ; 37.527 ; 38.2011 ; 38.8987 ; 39.6985 ; 40.8499 ; 42.4531 ; 44.7044 
; 47.5917 ; 48.5464 ; 49.8563 ; 51.5619 ; 52.1259 ; 52.8981 ; 53.9298 ; 54.2645 ; 54.7855 ; 55.3389 ; 55.8519 ; 56.7045 ; 57.0529 ; 57.7733 ; 58.7855 ; 59.9007 ; 60.3737 ; 60.9542 ; 61.7045 ; 62.7386 ; 64.0469 ; 
65.6193 ; 65.9434 ; 66.0569 ; 66.225 ; 66.4488 ; 66.7772 ; 67.2016 ; 67.7569 ; 67.7952 ] 
  
Bolt 3 - Shear Force (kips): [0.029016 ; 0.01896 ; 0.013412 ; 0.01608 ; 0.029842 ; 0.055771 ; 0.099212 ; 0.16819 ; 0.25805 ; 0.28902 ; 0.33379 ; 0.39272 ; 0.47175 ; 0.57416 ; 0.71319 ; 0.89036 ; 1.0638 ; 
1.3036 ; 1.56 ; 1.8188 ; 1.9052 ; 2.0215 ; 2.1498 ; 2.1855 ; 2.2607 ; 2.3399 ; 2.3907 ; 2.425 ; 2.4737 ; 2.5399 ; 2.5358 ; 2.5251 ; 2.498 ; 2.2522 ; 2.122 ; 2.091 ; 2.0623 ; 2.1194 ; 2.2108 ; 2.438 ; 3.4033 ; 3.6111 ; 
3.7213 ; 3.8715 ; 4.05 ; 4.3087 ; 4.5523 ; 4.7732 ; 4.7909 ] 
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Figure B.167 Connection L8_4_0.5_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0976e+003 
  
Plastic Stiffness (k/in): 10.7743 
  
Displacement (in): [2.3314e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.25146 ; 0.29369 ; 0.35705 ; 0.45208 ; 0.48771 ; 
0.54116 ; 0.56121 ; 0.59128 ; 0.63638 ; 0.70403 ; 0.7294 ; 0.76746 ; 0.82454 ; 0.91016 ; 0.94227 ; 0.99043 ; 1.0085 ; 1.0356 ; 1.0762 ; 1.1372 ; 1.2286 ; 1.2629 ; 1.3143 ; 1.3915 ; 1.4686 ; 1.4879 ; 1.5168 ; 
1.5602 ; 1.6253 ; 1.723 ; 1.8694 ; 2.0891 ; 2.144 ; 2.199 ; 2.2814 ; 2.4049 ; 2.5 ] 
  
Force (kips): [-0.807801 ; 1.55955 ; 3.28908 ; 5.47265 ; 8.23643 ; 11.4554 ; 14.4043 ; 16.6171 ; 18.081 ; 19.2995 ; 20.5026 ; 21.8637 ; 22.3144 ; 22.9374 ; 23.7614 ; 24.8333 ; 25.1933 ; 25.7093 ; 25.9001 ; 
26.187 ; 26.5749 ; 27.1135 ; 27.2967 ; 27.5598 ; 27.9381 ; 28.4844 ; 28.6876 ; 28.9734 ; 29.1142 ; 29.2953 ; 29.541 ; 29.8694 ; 30.3372 ; 30.5008 ; 30.7435 ; 31.092 ; 31.4063 ; 31.4903 ; 31.6131 ; 31.7863 ; 
32.031 ; 32.3632 ; 32.8029 ; 33.3659 ; 33.4923 ; 33.6129 ; 33.7835 ; 34.0126 ; 34.1725 ] 
  
Bolt 1 - Tensile Force (kips): [34.8329 ; 34.7638 ; 34.7075 ; 34.6291 ; 34.5226 ; 34.3858 ; 34.2459 ; 34.1253 ; 34.0182 ; 33.8911 ; 33.4198 ; 32.0917 ; 31.6091 ; 30.9293 ; 29.9346 ; 28.5308 ; 28.0336 ; 27.3046 ; 
27.0276 ; 26.6047 ; 26.0274 ; 25.545 ; 25.5422 ; 25.5397 ; 25.5388 ; 25.5411 ; 25.5422 ; 25.5448 ; 25.5456 ; 25.547 ; 25.55 ; 25.446 ; 25.4507 ; 25.455 ; 25.4625 ; 25.4756 ; 25.4893 ; 25.448 ; 25.4074 ; 25.3784 ; 
25.3167 ; 25.2338 ; 25.127 ; 24.9973 ; 24.9794 ; 24.9444 ; 24.8926 ; 24.8193 ; 24.7656 ] 
  
Bolt 1 - Shear Force (kips): [0.0508477 ; 0.108033 ; 0.207175 ; 0.336618 ; 0.506759 ; 0.71288 ; 0.91312 ; 1.07956 ; 1.22671 ; 1.39666 ; 1.95188 ; 3.26757 ; 3.71083 ; 4.31166 ; 5.14829 ; 6.26199 ; 6.64303 ; 
7.19056 ; 7.39238 ; 7.69347 ; 8.09492 ; 8.42561 ; 8.42666 ; 8.42712 ; 8.42747 ; 8.42844 ; 8.42886 ; 8.42975 ; 8.43001 ; 8.43048 ; 8.43147 ; 8.58193 ; 8.58208 ; 8.57974 ; 8.57519 ; 8.56835 ; 8.56155 ; 8.7435 ; 
8.93791 ; 9.07244 ; 9.30749 ; 9.59906 ; 9.95663 ; 10.4169 ; 10.5248 ; 10.6661 ; 10.873 ; 11.1577 ; 11.3599 ] 
  
Bolt 2 - Tensile Force (kips): [34.8496 ; 34.7505 ; 34.67 ; 34.5693 ; 34.4567 ; 34.3561 ; 34.3245 ; 34.3559 ; 34.4435 ; 34.6583 ; 34.8718 ; 34.7097 ; 34.6951 ; 34.7235 ; 34.907 ; 35.21 ; 35.3204 ; 35.4597 ; 
35.5057 ; 35.5543 ; 35.6279 ; 35.5369 ; 35.4596 ; 35.3529 ; 35.2229 ; 35.08 ; 35.0342 ; 34.9978 ; 34.9709 ; 34.9458 ; 34.925 ; 34.95 ; 34.9534 ; 34.9604 ; 34.9119 ; 34.8929 ; 35.0802 ; 35.2116 ; 35.4047 ; 
35.7179 ; 36.2908 ; 37.0063 ; 38.0248 ; 39.5287 ; 39.8789 ; 40.2655 ; 40.8368 ; 41.6339 ; 42.1959 ] 
  
Bolt 2 - Shear Force (kips): [0.0717873 ; 0.117244 ; 0.23195 ; 0.384751 ; 0.586421 ; 0.832135 ; 1.07575 ; 1.29788 ; 1.52157 ; 1.77806 ; 2.34494 ; 3.53249 ; 3.91417 ; 4.41146 ; 4.93435 ; 5.54331 ; 5.74325 ; 
6.03176 ; 6.13829 ; 6.30439 ; 6.53648 ; 7.0157 ; 7.22156 ; 7.51555 ; 7.92598 ; 8.4822 ; 8.67679 ; 8.94087 ; 9.04499 ; 9.18979 ; 9.39205 ; 9.64439 ; 10.0193 ; 10.1495 ; 10.5087 ; 11.0734 ; 11.5124 ; 11.5437 ; 
11.5925 ; 11.6648 ; 11.6678 ; 11.7262 ; 11.8006 ; 11.7639 ; 11.754 ; 11.6975 ; 11.597 ; 11.4429 ; 11.3237 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9394 ; 35.9396 ; 36.0389 ; 36.2941 ; 36.7259 ; 37.5585 ; 38.7033 ; 39.8141 ; 41.2624 ; 43.0993 ; 45.5391 ; 46.373 ; 47.5642 ; 49.1973 ; 51.3461 ; 52.0573 ; 53.0311 ; 
53.3583 ; 53.855 ; 54.5338 ; 55.5381 ; 55.8803 ; 56.3532 ; 57.0702 ; 58.2218 ; 58.6795 ; 59.3318 ; 59.7882 ; 60.3762 ; 61.169 ; 62.0571 ; 63.2535 ; 63.6209 ; 64.1228 ; 64.8326 ; 65.4025 ; 65.5428 ; 65.7372 ; 
66.0308 ; 66.4673 ; 67.0209 ; 67.768 ; 68.6398 ; 68.8191 ; 68.9951 ; 69.2539 ; 69.5963 ; 69.8378 ] 
  
Bolt 3 - Shear Force (kips): [0.035299 ; 0.014919 ; 0.053078 ; 0.11519 ; 0.20612 ; 0.32556 ; 0.4758 ; 0.65769 ; 0.88569 ; 1.0987 ; 1.3795 ; 1.6598 ; 1.747 ; 1.865 ; 2.0205 ; 2.1911 ; 2.2334 ; 2.305 ; 2.3371 ; 
2.3909 ; 2.4525 ; 2.5917 ; 2.6569 ; 2.7608 ; 2.9533 ; 3.0483 ; 3.2668 ; 3.5651 ; 3.3727 ; 3.0896 ; 2.9822 ; 2.8261 ; 2.8924 ; 3.0125 ; 3.2585 ; 3.669 ; 3.9213 ; 3.9708 ; 4.0839 ; 4.2833 ; 4.5301 ; 4.7958 ; 5.1088 ; 
5.4605 ; 5.541 ; 5.6107 ; 5.6978 ; 5.8177 ; 5.893 ] 
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Figure B.168 Connection L8_4_0.5_0.75_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.75_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.7111e+003 
  
Plastic Stiffness (k/in): 7.9117 
  
Displacement (in): [2.3214e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.45051 ; 0.56314 ; 0.60537 ; 
0.66872 ; 0.76375 ; 0.85878 ; 0.88254 ; 0.9063 ; 0.94193 ; 0.99538 ; 1.0154 ; 1.0455 ; 1.0906 ; 1.1583 ; 1.2597 ; 1.2978 ; 1.3549 ; 1.4405 ; 1.5689 ; 1.6171 ; 1.6893 ; 1.7977 ; 1.8383 ; 1.8993 ; 1.9907 ; 2.025 ; 
2.0764 ; 2.1536 ; 2.2693 ; 2.3127 ; 2.3778 ; 2.4754 ; 2.5 ] 
  
Force (kips): [-0.771688 ; 1.16072 ; 2.57031 ; 3.80067 ; 5.44601 ; 7.60835 ; 10.2061 ; 12.692 ; 14.6234 ; 15.8938 ; 16.9338 ; 17.929 ; 19.0917 ; 20.482 ; 21.606 ; 22.5493 ; 22.8684 ; 23.3235 ; 23.9654 ; 24.558 ; 
24.7031 ; 24.8384 ; 25.0366 ; 25.3417 ; 25.4523 ; 25.6206 ; 25.9066 ; 26.2771 ; 26.7595 ; 26.9254 ; 27.1512 ; 27.4624 ; 27.8832 ; 28.0317 ; 28.2667 ; 28.5827 ; 28.6951 ; 28.8559 ; 29.0844 ; 29.1666 ; 29.2859 ; 
29.4527 ; 29.6803 ; 29.7629 ; 29.8845 ; 30.059 ; 30.1028 ] 
  
Bolt 1 - Tensile Force (kips): [34.8325 ; 34.7768 ; 34.7322 ; 34.69 ; 34.6299 ; 34.5463 ; 34.4371 ; 34.3209 ; 34.2195 ; 34.1372 ; 34.0451 ; 33.9726 ; 33.8543 ; 33.0683 ; 32.064 ; 31.0683 ; 30.7091 ; 30.1695 ; 
29.3654 ; 28.5862 ; 28.3902 ; 28.2037 ; 27.9281 ; 27.5024 ; 27.3441 ; 27.1003 ; 26.6801 ; 26.1327 ; 25.6336 ; 25.632 ; 25.633 ; 25.6382 ; 25.6492 ; 25.6536 ; 25.6627 ; 25.6765 ; 25.6821 ; 25.6903 ; 25.7026 ; 
25.7073 ; 25.6944 ; 25.6975 ; 25.7167 ; 25.7248 ; 25.7377 ; 25.758 ; 25.7634 ] 
  
Bolt 1 - Shear Force (kips): [0.048961 ; 0.087251 ; 0.16699 ; 0.23922 ; 0.33845 ; 0.47335 ; 0.64177 ; 0.81283 ; 0.96025 ; 1.0816 ; 1.2159 ; 1.3237 ; 1.487 ; 2.3649 ; 3.3408 ; 4.244 ; 4.5557 ; 5.0136 ; 5.6718 ; 
6.289 ; 6.4415 ; 6.5861 ; 6.7983 ; 7.121 ; 7.2392 ; 7.4184 ; 7.7195 ; 8.1043 ; 8.4523 ; 8.455 ; 8.4573 ; 8.46 ; 8.4641 ; 8.4656 ; 8.4686 ; 8.4732 ; 8.475 ; 8.4777 ; 8.4818 ; 8.4833 ; 8.5158 ; 8.5262 ; 8.5195 ; 8.5163 ; 
8.5113 ; 8.5039 ; 8.5022 ] 
  
Bolt 2 - Tensile Force (kips): [34.8478 ; 34.7657 ; 34.6996 ; 34.6421 ; 34.5697 ; 34.4889 ; 34.4192 ; 34.4152 ; 34.4718 ; 34.5959 ; 34.8202 ; 35.3531 ; 36.0894 ; 36.6427 ; 36.9334 ; 37.3308 ; 37.4938 ; 37.7205 ; 
38.0335 ; 38.3529 ; 38.4308 ; 38.5137 ; 38.6396 ; 38.8165 ; 38.8827 ; 38.9764 ; 39.073 ; 39.2598 ; 39.4589 ; 39.4328 ; 39.4186 ; 39.4205 ; 39.4475 ; 39.4517 ; 39.6452 ; 39.9236 ; 40.0497 ; 40.2316 ; 40.4744 ; 
40.5749 ; 40.7663 ; 40.9658 ; 41.2016 ; 41.3296 ; 41.5464 ; 41.8292 ; 41.9083 ] 
  
Bolt 2 - Shear Force (kips): [ 0.06926 ; 0.094302 ; 0.18551 ; 0.27064 ; 0.38825 ; 0.54871 ; 0.74991 ; 0.95881 ; 1.156 ; 1.3438 ; 1.5565 ; 1.7139 ; 1.8936 ; 2.6524 ; 3.4463 ; 3.962 ; 4.1262 ; 4.3594 ; 4.6866 ; 
4.9745 ; 5.0442 ; 5.1076 ; 5.1999 ; 5.3407 ; 5.3915 ; 5.471 ; 5.6259 ; 5.8223 ; 6.1771 ; 6.3837 ; 6.6645 ; 7.0506 ; 7.5715 ; 7.7582 ; 7.8995 ; 8.1005 ; 8.156 ; 8.2416 ; 8.3802 ; 8.4232 ; 8.458 ; 8.5611 ; 8.7447 ; 
8.8139 ; 8.9247 ; 9.1187 ; 9.1709 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9382 ; 35.9205 ; 35.9464 ; 36.0507 ; 36.2678 ; 36.6166 ; 37.2692 ; 38.2382 ; 39.1499 ; 40.2437 ; 41.771 ; 43.9283 ; 46.7361 ; 49.1285 ; 51.1536 ; 51.8201 ; 52.7244 ; 
53.8967 ; 54.9614 ; 55.2665 ; 55.5165 ; 55.8738 ; 56.4746 ; 56.695 ; 57.0837 ; 57.9316 ; 58.9592 ; 60.2439 ; 60.7137 ; 61.3263 ; 62.1783 ; 63.1733 ; 63.5401 ; 64.0964 ; 64.7989 ; 65.023 ; 65.3374 ; 65.8171 ; 
65.9916 ; 66.2147 ; 66.556 ; 66.9741 ; 67.12 ; 67.3322 ; 67.6355 ; 67.7074 ] 
  
Bolt 3 - Shear Force (kips): [0.036719 ; 0.011856 ; 0.041159 ; 0.074798 ; 0.12945 ; 0.20642 ; 0.30693 ; 0.42852 ; 0.57518 ; 0.76494 ; 0.96618 ; 1.1954 ; 1.4882 ; 1.7768 ; 1.9922 ; 2.1441 ; 2.1841 ; 2.2499 ; 
2.3521 ; 2.442 ; 2.4724 ; 2.5082 ; 2.5575 ; 2.5406 ; 2.5709 ; 2.5559 ; 2.428 ; 2.2619 ; 2.1633 ; 2.1104 ; 2.1242 ; 2.2069 ; 2.2875 ; 2.3536 ; 2.7753 ; 3.2505 ; 3.4168 ; 3.6243 ; 3.9138 ; 4.0398 ; 4.2406 ; 4.4618 ; 
4.6811 ; 4.7481 ; 4.8318 ; 4.9348 ; 4.9763 ] 
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Figure B.169 Connection L8_4_0.5_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4094e+003 
  
Plastic Stiffness (k/in): 11.9955 
  
Displacement (in): [3.7598e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.11067 ; 0.12945 ; 0.1576 ; 0.19984 ; 0.26319 ; 0.35822 ; 0.50076 ; 
0.55422 ; 0.57426 ; 0.60433 ; 0.6156 ; 0.63252 ; 0.65789 ; 0.69594 ; 0.75302 ; 0.77443 ; 0.80654 ; 0.8547 ; 0.92695 ; 0.99919 ; 1.0714 ; 1.0985 ; 1.1392 ; 1.2001 ; 1.2916 ; 1.4287 ; 1.6344 ; 1.8844 ; 2.1344 ; 
2.1969 ; 2.2907 ; 2.4313 ; 2.5 ] 
  
Force (kips): [-1.25544 ; 1.53418 ; 3.4504 ; 5.81038 ; 8.7389 ; 11.8212 ; 14.0213 ; 15.1916 ; 16.1205 ; 17.1935 ; 17.5418 ; 18.0069 ; 18.6023 ; 19.3432 ; 20.2876 ; 21.4548 ; 22.8895 ; 23.3556 ; 23.5211 ; 23.7925 
; 23.8855 ; 24.0444 ; 24.2676 ; 24.5711 ; 24.9862 ; 25.1404 ; 25.3601 ; 25.6733 ; 26.1175 ; 26.5508 ; 26.9338 ; 27.0739 ; 27.2751 ; 27.548 ; 27.9221 ; 28.4289 ; 29.0567 ; 29.6268 ; 30.0513 ; 30.1585 ; 30.3039 ; 
30.4935 ; 30.5775 ] 
  
Bolt 1 - Tensile Force (kips): [48.5902 ; 48.5011 ; 48.4374 ; 48.357 ; 48.253 ; 48.1372 ; 48.0501 ; 48.0062 ; 47.9727 ; 47.9327 ; 47.9184 ; 47.8957 ; 47.8617 ; 47.8218 ; 47.7733 ; 47.721 ; 47.6655 ; 47.6485 ; 
47.6426 ; 47.633 ; 47.6298 ; 47.6246 ; 47.6179 ; 47.6095 ; 47.6002 ; 47.597 ; 47.5928 ; 47.5873 ; 47.5797 ; 47.5708 ; 47.564 ; 47.5609 ; 47.5566 ; 47.5522 ; 47.5476 ; 47.5436 ; 47.5424 ; 47.5517 ; 47.574 ; 
47.5898 ; 47.6033 ; 47.6103 ; 47.6137 ] 
  
Bolt 1 - Shear Force (kips): [0.088817 ; 0.091356 ; 0.18298 ; 0.30723 ; 0.46978 ; 0.64786 ; 0.78087 ; 0.85175 ; 0.91105 ; 0.98332 ; 1.0094 ; 1.0513 ; 1.1141 ; 1.1896 ; 1.2836 ; 1.3928 ; 1.52 ; 1.5619 ; 1.5769 ; 
1.6001 ; 1.6085 ; 1.6212 ; 1.6389 ; 1.6632 ; 1.6952 ; 1.7068 ; 1.7234 ; 1.7473 ; 1.7828 ; 1.82 ; 1.8547 ; 1.8684 ; 1.8885 ; 1.9159 ; 1.954 ; 2.0075 ; 2.0807 ; 2.1554 ; 2.2138 ; 2.2038 ; 2.228 ; 2.2703 ; 2.2905 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.591 ; 48.439 ; 48.3256 ; 48.1896 ; 48.0173 ; 47.8344 ; 47.667 ; 47.5561 ; 47.472 ; 47.458 ; 47.4576 ; 47.4498 ; 47.4416 ; 47.4239 ; 47.3787 ; 47.3759 ; 47.5583 ; 47.6415 ; 
47.6758 ; 47.7297 ; 47.7511 ; 47.7845 ; 47.8411 ; 47.9342 ; 48.0875 ; 48.1448 ; 48.2318 ; 48.3619 ; 48.5607 ; 48.7533 ; 48.9483 ; 49.0209 ; 49.1354 ; 49.3262 ; 49.621 ; 50.0655 ; 50.7361 ; 51.5354 ; 52.332 ; 
52.5528 ; 52.8995 ; 53.4252 ; 53.6883 ] 
  
Bolt 2 - Shear Force (kips): [0.078028 ; 0.16566 ; 0.31177 ; 0.50302 ; 0.75118 ; 1.0262 ; 1.2481 ; 1.4048 ; 1.571 ; 1.743 ; 1.7865 ; 1.833 ; 1.8815 ; 1.9312 ; 1.9855 ; 2.0527 ; 2.1746 ; 2.2131 ; 2.2261 ; 2.2474 ; 
2.2546 ; 2.2668 ; 2.2844 ; 2.3111 ; 2.3527 ; 2.3679 ; 2.3899 ; 2.4253 ; 2.4806 ; 2.5344 ; 2.5768 ; 2.5902 ; 2.6044 ; 2.6254 ; 2.6591 ; 2.7144 ; 2.7797 ; 2.8259 ; 2.8396 ; 2.8213 ; 2.8154 ; 2.7981 ; 2.7857 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8954 ; 49.8365 ; 49.8094 ; 49.8183 ; 49.8596 ; 49.9645 ; 49.9708 ; 49.9657 ; 50.0051 ; 50.0554 ; 50.1259 ; 50.4458 ; 51.1549 ; 52.2316 ; 53.7746 ; 56.0395 ; 56.8241 ; 
57.1091 ; 57.4364 ; 57.5432 ; 57.6598 ; 57.8136 ; 58.0279 ; 58.3228 ; 58.4281 ; 58.5951 ; 58.8553 ; 59.2974 ; 59.8731 ; 60.3996 ; 60.6032 ; 60.8915 ; 61.2691 ; 61.7631 ; 62.4592 ; 63.4564 ; 64.1909 ; 64.5633 ; 
64.7471 ; 65.4462 ; 66.2601 ; 66.5993 ] 
  
Bolt 3 - Shear Force (kips): [0.0394457 ; 0.0359125 ; 0.0861945 ; 0.161191 ; 0.27134 ; 0.417171 ; 0.581622 ; 0.750183 ; 0.916197 ; 1.17142 ; 1.27775 ; 1.48181 ; 1.69317 ; 1.84221 ; 1.98748 ; 2.21318 ; 
2.54761 ; 2.66055 ; 2.69984 ; 2.8188 ; 2.85303 ; 2.97758 ; 3.17008 ; 3.41546 ; 3.80546 ; 4.36732 ; 5.22809 ; 6.36699 ; 7.45073 ; 7.86268 ; 8.1313 ; 8.13858 ; 8.39637 ; 8.97865 ; 9.62991 ; 10.8548 ; 12.4122 ; 
14.3462 ; 15.9537 ; 16.3675 ; 16.3861 ; 16.4718 ; 16.5623 ] 
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Figure B.170 Connection L8_4_0.5_0.875_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.875_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.9586e+003 
  
Plastic Stiffness (k/in): 8.9721 
  
Displacement (in): [3.5769e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.80174 ; 
0.81493 ; 0.8347 ; 0.86437 ; 0.89403 ; 0.92369 ; 0.96819 ; 1.0349 ; 1.135 ; 1.2852 ; 1.3415 ; 1.426 ; 1.5527 ; 1.5646 ; 1.5824 ; 1.6091 ; 1.6492 ; 1.7093 ; 1.7996 ; 1.9349 ; 2.1378 ; 2.3878 ; 2.5 ] 
  
Force (kips): [-1.22355 ; 1.07541 ; 2.60175 ; 4.51505 ; 6.94593 ; 9.71714 ; 11.9264 ; 13.1526 ; 13.9603 ; 14.8592 ; 15.851 ; 16.9266 ; 18.2248 ; 19.6775 ; 20.1335 ; 20.7473 ; 21.5602 ; 21.643 ; 21.759 ; 21.929 ; 
22.0943 ; 22.2561 ; 22.4879 ; 22.813 ; 23.2621 ; 23.8703 ; 24.0913 ; 24.3889 ; 24.7865 ; 24.8283 ; 24.8865 ; 24.9661 ; 25.0738 ; 25.2278 ; 25.4349 ; 25.7133 ; 26.0564 ; 26.4001 ; 26.5305 ] 
  
Bolt 1 - Tensile Force (kips): [48.5901 ; 48.5173 ; 48.4673 ; 48.4031 ; 48.3189 ; 48.2182 ; 48.1339 ; 48.0888 ; 48.0658 ; 48.0407 ; 48.0049 ; 47.9618 ; 47.9086 ; 47.8622 ; 47.8509 ; 47.8379 ; 47.8246 ; 47.8232 ; 
47.8216 ; 47.8199 ; 47.8185 ; 47.8172 ; 47.8161 ; 47.8155 ; 47.8169 ; 47.8205 ; 47.8211 ; 47.8237 ; 47.8332 ; 47.8338 ; 47.8351 ; 47.8377 ; 47.8424 ; 47.8503 ; 47.8641 ; 47.8871 ; 47.9266 ; 47.9803 ; 48.0053 ] 
  
Bolt 1 - Shear Force (kips): [0.087047 ; 0.073773 ; 0.14075 ; 0.23847 ; 0.37053 ; 0.52864 ; 0.66065 ; 0.73477 ; 0.77905 ; 0.8299 ; 0.90518 ; 1.0031 ; 1.1286 ; 1.261 ; 1.301 ; 1.3548 ; 1.4265 ; 1.4333 ; 1.4429 ; 
1.4563 ; 1.4691 ; 1.4817 ; 1.4996 ; 1.5249 ; 1.5597 ; 1.6104 ; 1.6304 ; 1.6581 ; 1.6919 ; 1.6955 ; 1.7003 ; 1.7067 ; 1.7151 ; 1.7268 ; 1.7415 ; 1.7601 ; 1.7807 ; 1.7979 ; 1.8036 ] 
  
Bolt 2 - Tensile Force (kips): [48.5898 ; 48.4633 ; 48.3707 ; 48.2564 ; 48.1187 ; 47.9629 ; 47.8235 ; 47.7335 ; 47.6905 ; 47.7175 ; 47.7883 ; 47.8325 ; 47.8874 ; 48.0453 ; 48.1295 ; 48.2789 ; 48.558 ; 48.5849 ; 
48.6275 ; 48.6952 ; 48.7641 ; 48.8331 ; 48.9393 ; 49.0982 ; 49.3556 ; 49.7722 ; 49.9308 ; 50.1649 ; 50.5325 ; 50.5664 ; 50.6201 ; 50.7016 ; 50.8234 ; 51.0063 ; 51.28 ; 51.687 ; 52.2924 ; 53.0119 ; 53.3307 ] 
  
Bolt 2 - Shear Force (kips): [0.075552 ; 0.13483 ; 0.25005 ; 0.40493 ; 0.61177 ; 0.85946 ; 1.0779 ; 1.2341 ; 1.3766 ; 1.5322 ; 1.6541 ; 1.737 ; 1.8046 ; 1.89 ; 1.9227 ; 1.9685 ; 2.0302 ; 2.0365 ; 2.0456 ; 2.0598 ; 
2.0748 ; 2.0899 ; 2.111 ; 2.1454 ; 2.196 ; 2.2409 ; 2.2456 ; 2.2549 ; 2.2714 ; 2.274 ; 2.2778 ; 2.283 ; 2.2903 ; 2.3009 ; 2.315 ; 2.3365 ; 2.3574 ; 2.3651 ; 2.3617 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9003 ; 49.8328 ; 49.7849 ; 49.7636 ; 49.754 ; 49.7728 ; 49.7142 ; 49.5779 ; 49.4466 ; 49.6695 ; 50.4995 ; 51.7693 ; 53.5992 ; 54.2934 ; 55.3282 ; 56.7646 ; 56.8493 ; 
56.9651 ; 57.0872 ; 57.1988 ; 57.2888 ; 57.4102 ; 57.6646 ; 58.0788 ; 58.7719 ; 59.1212 ; 59.5793 ; 60.1293 ; 60.2205 ; 60.3136 ; 60.4362 ; 60.5705 ; 60.7068 ; 60.878 ; 61.1223 ; 61.4052 ; 61.6917 ; 61.7614 ] 
  
Bolt 3 - Shear Force (kips): [0.0415519 ; 0.0294286 ; 0.068357 ; 0.130341 ; 0.222364 ; 0.346744 ; 0.486797 ; 0.640889 ; 0.792145 ; 1.00009 ; 1.27248 ; 1.50636 ; 1.79268 ; 2.20216 ; 2.34025 ; 2.51195 ; 
2.74465 ; 2.79889 ; 2.88559 ; 3.04476 ; 3.15685 ; 3.27684 ; 3.58216 ; 4.17101 ; 4.65589 ; 5.65379 ; 6.07068 ; 6.25963 ; 7.13726 ; 7.20225 ; 7.29857 ; 7.46479 ; 7.73633 ; 8.23215 ; 8.95311 ; 9.88582 ; 11.0626 ; 
12.4623 ; 13.1046 ] 
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Figure B.171 Connection L8_4_0.5_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.7387e+003 
  
Plastic Stiffness (k/in): 11.5566 
  
Displacement (in): [4.6064e-036 ; 0.00097656 ; 0.0019531 ; 0.003418 ; 0.0056152 ; 0.0089111 ; 0.013855 ; 0.021271 ; 0.032394 ; 0.04908 ; 0.074108 ; 0.11165 ; 0.16796 ; 0.25243 ; 0.37914 ; 0.5692 ; 0.6317 ; 
0.65514 ; 0.69029 ; 0.74303 ; 0.79576 ; 0.8485 ; 0.9276 ; 1.0462 ; 1.0907 ; 1.1575 ; 1.2576 ; 1.2951 ; 1.3515 ; 1.4359 ; 1.5626 ; 1.7527 ; 2.0027 ; 2.2527 ; 2.5 ] 
  
Force (kips): [-1.09145 ; 0.421498 ; 1.5831 ; 3.08637 ; 5.02408 ; 7.53093 ; 10.6501 ; 13.9003 ; 16.3971 ; 17.8728 ; 19.0656 ; 20.3079 ; 21.6028 ; 23.0713 ; 24.7689 ; 26.7425 ; 27.2931 ; 27.5043 ; 27.8269 ; 
28.2951 ; 28.7457 ; 29.1865 ; 29.8219 ; 30.6158 ; 30.8876 ; 31.2733 ; 31.7881 ; 31.9677 ; 32.2206 ; 32.576 ; 33.0596 ; 33.6906 ; 34.3843 ; 34.9321 ; 35.3614 ] 
  
Bolt 1 - Tensile Force (kips): [48.5862 ; 48.5355 ; 48.4952 ; 48.4416 ; 48.371 ; 48.2765 ; 48.1509 ; 48.0093 ; 47.8912 ; 47.8097 ; 47.7252 ; 47.6373 ; 47.5568 ; 47.4595 ; 47.3503 ; 47.1999 ; 47.1421 ; 47.117 ; 
47.0738 ; 46.9944 ; 46.8683 ; 46.6363 ; 46.2332 ; 45.6355 ; 45.4211 ; 45.1158 ; 44.6927 ; 44.541 ; 44.3241 ; 44.0115 ; 43.5773 ; 42.9973 ; 42.3476 ; 41.817 ; 41.3921 ] 
  
Bolt 1 - Shear Force (kips): [0.078713 ; 0.053699 ; 0.10315 ; 0.18616 ; 0.3 ; 0.45289 ; 0.65025 ; 0.86506 ; 1.043 ; 1.1697 ; 1.3047 ; 1.4468 ; 1.5818 ; 1.7456 ; 1.9305 ; 2.1828 ; 2.2751 ; 2.3139 ; 2.3788 ; 2.4942 ; 
2.669 ; 2.9798 ; 3.4873 ; 4.1972 ; 4.4446 ; 4.7918 ; 5.265 ; 5.4326 ; 5.6708 ; 6.0106 ; 6.4774 ; 7.0907 ; 7.7658 ; 8.3114 ; 8.7511 ] 
  
Bolt 2 - Tensile Force (kips): [48.5847 ; 48.5082 ; 48.4431 ; 48.3545 ; 48.2394 ; 48.0954 ; 47.9153 ; 47.7262 ; 47.56 ; 47.436 ; 47.3714 ; 47.4045 ; 47.6115 ; 47.9369 ; 48.2708 ; 48.7731 ; 48.9364 ; 48.9921 ; 
49.0759 ; 49.2226 ; 49.3617 ; 49.4452 ; 49.5756 ; 49.8337 ; 49.9441 ; 50.1357 ; 50.4616 ; 50.5889 ; 50.7898 ; 51.1046 ; 51.6001 ; 52.3865 ; 53.4496 ; 54.5145 ; 55.5396 ] 
  
Bolt 2 - Shear Force (kips): [0.064846 ; 0.078467 ; 0.16084 ; 0.277 ; 0.43295 ; 0.64168 ; 0.91012 ; 1.205 ; 1.4652 ; 1.6813 ; 1.9229 ; 2.1688 ; 2.3437 ; 2.4766 ; 2.6001 ; 2.761 ; 2.8231 ; 2.8517 ; 2.8987 ; 2.9581 ; 
3.0394 ; 3.2056 ; 3.4714 ; 3.8115 ; 3.9232 ; 4.0691 ; 4.2495 ; 4.3097 ; 4.3899 ; 4.4952 ; 4.6214 ; 4.7532 ; 4.8481 ; 4.8702 ; 4.8403 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9412 ; 49.8936 ; 49.8497 ; 49.8268 ; 49.8335 ; 49.8805 ; 50.0309 ; 50.3653 ; 50.698 ; 51.0434 ; 51.6225 ; 52.7466 ; 54.62 ; 57.3178 ; 60.8134 ; 61.8127 ; 62.1294 ; 62.5199 
; 63.0833 ; 63.6618 ; 64.2932 ; 65.4208 ; 66.7746 ; 67.247 ; 67.9485 ; 68.9004 ; 69.2344 ; 69.6846 ; 70.3465 ; 71.2421 ; 72.4294 ; 73.8242 ; 74.9118 ; 75.7407 ] 
  
Bolt 3 - Shear Force (kips): [0.0448503 ; 0.0226677 ; 0.0322439 ; 0.0633351 ; 0.115154 ; 0.1954 ; 0.313161 ; 0.462888 ; 0.626803 ; 0.807283 ; 1.03819 ; 1.36306 ; 1.67822 ; 2.04299 ; 2.44876 ; 2.83778 ; 
2.93637 ; 2.99653 ; 3.11232 ; 3.22583 ; 3.36246 ; 3.48428 ; 4.44946 ; 4.49672 ; 4.6502 ; 5.27379 ; 5.99553 ; 6.22381 ; 6.50063 ; 6.83875 ; 7.53898 ; 8.27012 ; 9.11713 ; 9.97517 ; 10.5712 ] 



   

B.173 

 

 
Figure B.172 Connection L8_4_0.5_0.875_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.875_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.9216e+003 
  
Plastic Stiffness (k/in): 8.2777 
  
Displacement (in): [5.1542e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.84081 ; 
0.87596 ; 0.91112 ; 0.94627 ; 0.99901 ; 1.0781 ; 1.1968 ; 1.2413 ; 1.2579 ; 1.283 ; 1.3205 ; 1.3768 ; 1.4613 ; 1.588 ; 1.7781 ; 2.0281 ; 2.2781 ; 2.5 ] 
  
Force (kips): [-1.04544 ; 1.12263 ; 2.70777 ; 4.71402 ; 7.28772 ; 10.3679 ; 13.247 ; 15.1516 ; 16.2986 ; 17.3455 ; 18.4143 ; 19.5744 ; 20.9424 ; 22.5483 ; 24.3777 ; 24.7848 ; 24.931 ; 25.1711 ; 25.4034 ; 25.6344 
; 25.984 ; 26.4792 ; 27.1209 ; 27.3424 ; 27.4271 ; 27.5442 ; 27.7102 ; 27.9433 ; 28.2735 ; 28.7219 ; 29.3104 ; 29.9628 ; 30.4945 ; 30.8886 ] 
  
Bolt 1 - Tensile Force (kips): [48.5858 ; 48.5128 ; 48.4569 ; 48.384 ; 48.287 ; 48.1622 ; 48.0352 ; 47.9419 ; 47.8735 ; 47.8008 ; 47.738 ; 47.6651 ; 47.5866 ; 47.5086 ; 47.4292 ; 47.4103 ; 47.403 ; 47.3895 ; 
47.3743 ; 47.3577 ; 47.3291 ; 47.2848 ; 47.2131 ; 47.1838 ; 47.1717 ; 47.1548 ; 47.1289 ; 47.0867 ; 47.0023 ; 46.8253 ; 46.5583 ; 46.2456 ; 45.9921 ; 45.8208 ] 
  
Bolt 1 - Shear Force (kips): [0.075899 ; 0.080787 ; 0.16503 ; 0.28226 ; 0.4398 ; 0.63716 ; 0.83267 ; 0.97814 ; 1.0918 ; 1.2157 ; 1.3301 ; 1.4655 ; 1.6158 ; 1.7794 ; 1.9669 ; 2.0124 ; 2.0297 ; 2.0586 ; 2.0897 ; 
2.1223 ; 2.1758 ; 2.2577 ; 2.3868 ; 2.4381 ; 2.4587 ; 2.4882 ; 2.533 ; 2.6045 ; 2.74 ; 3.0056 ; 3.3898 ; 3.8301 ; 4.192 ; 4.4489 ] 
  
Bolt 2 - Tensile Force (kips): [48.5828 ; 48.4666 ; 48.3698 ; 48.2474 ; 48.0993 ; 47.9254 ; 47.7657 ; 47.6432 ; 47.5683 ; 47.5896 ; 47.7426 ; 48.0175 ; 48.3697 ; 48.8173 ; 49.5025 ; 49.6719 ; 49.7374 ; 49.8387 ; 
49.9492 ; 50.0651 ; 50.2403 ; 50.5108 ; 50.9154 ; 51.065 ; 51.1208 ; 51.2065 ; 51.3362 ; 51.5329 ; 51.8258 ; 52.2537 ; 52.9164 ; 53.8119 ; 54.7159 ; 55.5206 ] 
  
Bolt 2 - Shear Force (kips): [0.061399 ; 0.12866 ; 0.25158 ; 0.41561 ; 0.63468 ; 0.90807 ; 1.1848 ; 1.4156 ; 1.6229 ; 1.854 ; 2.0437 ; 2.1922 ; 2.3029 ; 2.3988 ; 2.5216 ; 2.5553 ; 2.567 ; 2.5821 ; 2.5899 ; 2.5942 ; 
2.6042 ; 2.6235 ; 2.663 ; 2.6807 ; 2.6884 ; 2.6989 ; 2.7153 ; 2.7432 ; 2.8023 ; 2.9226 ; 3.0843 ; 3.2457 ; 3.3515 ; 3.4037 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8975 ; 49.8343 ; 49.7935 ; 49.7834 ; 49.8155 ; 49.9854 ; 50.2537 ; 50.4977 ; 50.8467 ; 51.4784 ; 52.6075 ; 54.5103 ; 57.1686 ; 60.5408 ; 61.2155 ; 61.4554 ; 61.9272 ; 
62.3102 ; 62.6875 ; 63.2757 ; 64.0996 ; 65.1459 ; 65.5418 ; 65.7073 ; 65.9056 ; 66.1649 ; 66.5285 ; 67.0897 ; 67.9202 ; 69.0618 ; 70.487 ; 71.6022 ; 72.4235 ] 
  
Bolt 3 - Shear Force (kips): [0.046196 ; 0.027082 ; 0.059289 ; 0.11638 ; 0.20624 ; 0.33141 ; 0.47635 ; 0.63214 ; 0.81327 ; 1.0637 ; 1.394 ; 1.7197 ; 2.0657 ; 2.4635 ; 2.7953 ; 2.9141 ; 2.9305 ; 2.7862 ; 2.8053 ; 
2.7731 ; 2.7422 ; 3.0073 ; 3.0946 ; 3.1255 ; 3.0547 ; 3.0671 ; 3.1931 ; 3.5102 ; 3.9708 ; 4.7942 ; 5.6696 ; 6.5898 ; 7.3188 ; 7.8453 ] 
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Figure B.173 Connection L8_4_0.5_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4599e+003 
  
Plastic Stiffness (k/in): 13.7340 
  
Displacement (in): [3.581e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.25341 ; 0.29565 ; 0.359 ; 0.45403 ; 
0.59657 ; 0.59991 ; 0.60492 ; 0.61244 ; 0.62372 ; 0.64063 ; 0.666 ; 0.70405 ; 0.76114 ; 0.84676 ; 0.87887 ; 0.92703 ; 0.99927 ; 1.1076 ; 1.2702 ; 1.3108 ; 1.3515 ; 1.4124 ; 1.5038 ; 1.641 ; 1.8467 ; 2.0967 ; 
2.3467 ; 2.5 ] 
  
Force (kips): [-1.33251 ; 1.48598 ; 3.47193 ; 5.15376 ; 7.38688 ; 10.2067 ; 13.2865 ; 15.8928 ; 17.5625 ; 18.753 ; 19.9285 ; 21.1702 ; 22.5909 ; 23.0609 ; 23.6993 ; 24.5458 ; 25.651 ; 27.0424 ; 27.0723 ; 27.1168 
; 27.1831 ; 27.2848 ; 27.4412 ; 27.6852 ; 28.0314 ; 28.535 ; 29.2401 ; 29.521 ; 29.896 ; 30.3921 ; 31.0457 ; 31.9002 ; 32.0909 ; 32.2708 ; 32.5257 ; 32.8879 ; 33.3665 ; 33.9958 ; 34.6097 ; 35.0907 ; 35.3397 ] 
  
Bolt 1 - Tensile Force (kips): [48.6534 ; 48.5484 ; 48.4715 ; 48.4045 ; 48.3126 ; 48.1894 ; 48.0454 ; 47.9147 ; 47.8245 ; 47.7533 ; 47.6823 ; 47.61 ; 47.5197 ; 47.4863 ; 47.4427 ; 47.3864 ; 47.3099 ; 47.1889 ; 
47.1859 ; 47.1808 ; 47.1733 ; 47.1612 ; 47.1421 ; 47.1098 ; 47.0577 ; 46.9581 ; 46.6503 ; 46.4805 ; 46.2431 ; 45.8975 ; 45.3996 ; 44.6913 ; 44.5264 ; 44.369 ; 44.1426 ; 43.8161 ; 43.3654 ; 42.7576 ; 42.1293 ; 
41.6114 ; 41.3316 ] 
  
Bolt 1 - Shear Force (kips): [0.074554 ; 0.12439 ; 0.24015 ; 0.34381 ; 0.48569 ; 0.67093 ; 0.88114 ; 1.0694 ; 1.2018 ; 1.3132 ; 1.4269 ; 1.5452 ; 1.6931 ; 1.7465 ; 1.8156 ; 1.9052 ; 2.025 ; 2.2043 ; 2.2089 ; 
2.2159 ; 2.2265 ; 2.2435 ; 2.2702 ; 2.3145 ; 2.3861 ; 2.5207 ; 2.9308 ; 3.1474 ; 3.4409 ; 3.8533 ; 4.4256 ; 5.2131 ; 5.3922 ; 5.5623 ; 5.8049 ; 6.1515 ; 6.6237 ; 7.2494 ; 7.8829 ; 8.3992 ; 8.6769 ] 
  
Bolt 2 - Tensile Force (kips): [48.6663 ; 48.5127 ; 48.3963 ; 48.2976 ; 48.1721 ; 48.0084 ; 47.8319 ; 47.6645 ; 47.5367 ; 47.4325 ; 47.3876 ; 47.5128 ; 47.7639 ; 47.8524 ; 47.9977 ; 48.1958 ; 48.4613 ; 48.8123 ; 
48.8197 ; 48.8306 ; 48.8468 ; 48.8704 ; 48.9042 ; 48.954 ; 49.0312 ; 49.1402 ; 49.2418 ; 49.2663 ; 49.3344 ; 49.4574 ; 49.6791 ; 50.0729 ; 50.1775 ; 50.2881 ; 50.4627 ; 50.7396 ; 51.1823 ; 51.8741 ; 52.7313 ; 
53.5975 ; 54.1171 ] 
  
Bolt 2 - Shear Force (kips): [0.10635 ; 0.14559 ; 0.28978 ; 0.42012 ; 0.59946 ; 0.83339 ; 1.0998 ; 1.349 ; 1.5616 ; 1.7759 ; 2.0042 ; 2.1812 ; 2.3106 ; 2.3455 ; 2.3847 ; 2.4386 ; 2.5242 ; 2.6666 ; 2.6703 ; 2.6758 ; 
2.6843 ; 2.698 ; 2.7194 ; 2.7546 ; 2.8119 ; 2.918 ; 3.1987 ; 3.3265 ; 3.4903 ; 3.7061 ; 3.977 ; 4.3097 ; 4.38 ; 4.4426 ; 4.5266 ; 4.6367 ; 4.7631 ; 4.8922 ; 4.9684 ; 4.9751 ; 4.9576 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8978 ; 49.8409 ; 49.8257 ; 49.8284 ; 49.8655 ; 49.9737 ; 50.2661 ; 50.6074 ; 50.9269 ; 51.4323 ; 52.3916 ; 54.0225 ; 54.5978 ; 55.4664 ; 56.7579 ; 58.6142 ; 61.1153 ; 
61.1693 ; 61.25 ; 61.3704 ; 61.5445 ; 61.7671 ; 62.0612 ; 62.4497 ; 63.0447 ; 63.9961 ; 64.4975 ; 65.2127 ; 66.0777 ; 67.1748 ; 68.7096 ; 69.0621 ; 69.3737 ; 69.8037 ; 70.4547 ; 71.2635 ; 72.4706 ; 73.626 ; 
74.5715 ; 75.0147 ] 
  
Bolt 3 - Shear Force (kips): [ 0.05215 ; 0.0210523 ; 0.0644623 ; 0.114453 ; 0.1886 ; 0.294938 ; 0.433305 ; 0.591391 ; 0.760815 ; 0.969549 ; 1.25743 ; 1.56947 ; 1.91861 ; 2.06777 ; 2.26396 ; 2.50251 ; 2.74721 ; 
2.99276 ; 2.998 ; 3.00575 ; 3.01715 ; 3.0386 ; 3.08533 ; 3.18055 ; 3.28874 ; 3.46597 ; 3.7818 ; 3.97159 ; 4.71429 ; 4.79678 ; 5.46873 ; 6.48418 ; 6.72002 ; 6.9287 ; 7.22781 ; 7.85481 ; 8.52755 ; 9.33005 ; 10.249 
; 11.0832 ; 11.4542 ] 
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Figure B.174 Connection L8_4_0.5_0.875_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_0.875_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0048e+003 
  
Plastic Stiffness (k/in): 9.5685 
  
Displacement (in): [5.1795e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.50682 ; 0.75682 ; 0.81932 ; 
0.84276 ; 0.87792 ; 0.93065 ; 1.0097 ; 1.0889 ; 1.168 ; 1.1754 ; 1.1865 ; 1.2032 ; 1.2282 ; 1.2657 ; 1.3221 ; 1.4065 ; 1.5332 ; 1.7233 ; 1.9733 ; 2.2233 ; 2.4733 ; 2.5 ] 
  
Force (kips): [-1.28301 ; 1.03661 ; 2.63265 ; 4.01837 ; 5.84787 ; 8.24321 ; 11.0151 ; 13.5375 ; 15.2665 ; 16.349 ; 17.3358 ; 18.3713 ; 19.5467 ; 20.9468 ; 22.5754 ; 24.4249 ; 24.8347 ; 24.9898 ; 25.2189 ; 
25.5685 ; 26.0953 ; 26.5824 ; 27.0151 ; 27.0577 ; 27.1167 ; 27.1998 ; 27.3184 ; 27.498 ; 27.7469 ; 28.0895 ; 28.5588 ; 29.1671 ; 29.8343 ; 30.3821 ; 30.8237 ; 30.8686 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.653 ; 48.5668 ; 48.5053 ; 48.4506 ; 48.3765 ; 48.2746 ; 48.1488 ; 48.0254 ; 47.9352 ; 47.8743 ; 47.8235 ; 47.7674 ; 47.6975 ; 47.6162 ; 47.5282 ; 47.4333 ; 47.4107 ; 47.4024 ; 
47.389 ; 47.3663 ; 47.3262 ; 47.2808 ; 47.2311 ; 47.2254 ; 47.2173 ; 47.2062 ; 47.1898 ; 47.1639 ; 47.1255 ; 47.0603 ; 46.9161 ; 46.6457 ; 46.3232 ; 46.0379 ; 45.8076 ; 45.7834 ] 
  
Bolt 1 - Shear Force (kips): [0.071899 ; 0.10116 ; 0.19161 ; 0.27598 ; 0.39155 ; 0.54814 ; 0.73672 ; 0.91831 ; 1.0534 ; 1.1526 ; 1.2406 ; 1.3413 ; 1.4684 ; 1.6168 ; 1.78 ; 1.9612 ; 2.0042 ; 2.0203 ; 2.0455 ; 
2.0863 ; 2.1539 ; 2.227 ; 2.3054 ; 2.3141 ; 2.3264 ; 2.3438 ; 2.3694 ; 2.4095 ; 2.4693 ; 2.5693 ; 2.7836 ; 3.1673 ; 3.6076 ; 3.9901 ; 4.3034 ; 4.3361 ] 
  
Bolt 2 - Tensile Force (kips): [48.6639 ; 48.535 ; 48.4389 ; 48.3556 ; 48.2514 ; 48.1162 ; 47.9667 ; 47.8245 ; 47.7275 ; 47.663 ; 47.6805 ; 47.8006 ; 48.0608 ; 48.4347 ; 48.9037 ; 49.562 ; 49.7144 ; 49.7708 ; 
49.8598 ; 49.9962 ; 50.2061 ; 50.4352 ; 50.6787 ; 50.7 ; 50.7327 ; 50.7827 ; 50.8582 ; 50.9701 ; 51.1393 ; 51.3885 ; 51.7395 ; 52.2607 ; 52.9813 ; 53.7169 ; 54.4512 ; 54.5276 ] 
  
Bolt 2 - Shear Force (kips): [0.10283 ; 0.11821 ; 0.23062 ; 0.3369 ; 0.48322 ; 0.68194 ; 0.92132 ; 1.1582 ; 1.3653 ; 1.5582 ; 1.748 ; 1.9179 ; 2.045 ; 2.1465 ; 2.2566 ; 2.3964 ; 2.4299 ; 2.4427 ; 2.4634 ; 2.4982 ; 
2.5538 ; 2.6 ; 2.6363 ; 2.6406 ; 2.6465 ; 2.6547 ; 2.6666 ; 2.6867 ; 2.7171 ; 2.7698 ; 2.8818 ; 3.0674 ; 3.2504 ; 3.384 ; 3.4655 ; 3.4732 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.902 ; 49.837 ; 49.8016 ; 49.7768 ; 49.7752 ; 49.8224 ; 50.0089 ; 50.262 ; 50.4991 ; 50.8562 ; 51.4983 ; 52.5686 ; 54.3767 ; 57.0478 ; 60.4453 ; 61.1127 ; 61.3306 ; 61.7645 
; 62.3296 ; 63.1744 ; 63.9834 ; 64.6801 ; 64.7689 ; 64.8788 ; 65.0195 ; 65.2054 ; 65.49 ; 65.8945 ; 66.4417 ; 67.251 ; 68.3735 ; 69.7579 ; 70.8704 ; 71.7336 ; 71.8435 ] 
  
Bolt 3 - Shear Force (kips): [0.053785 ; 0.020216 ; 0.048138 ; 0.088757 ; 0.15096 ; 0.24159 ; 0.36034 ; 0.4967 ; 0.64574 ; 0.82429 ; 1.0702 ; 1.3902 ; 1.7441 ; 2.1337 ; 2.5185 ; 2.8378 ; 2.961 ; 2.9222 ; 2.8399 ; 
2.8813 ; 2.8712 ; 3.1711 ; 3.3047 ; 3.2681 ; 3.2503 ; 3.2977 ; 3.3975 ; 3.2976 ; 3.4161 ; 3.8092 ; 4.6759 ; 5.6804 ; 6.7005 ; 7.5213 ; 8.1824 ; 8.2558 ] 



   

B.176 

 

 
Figure B.175 Connection L8_4_0.5_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2897 
  
Plastic Stiffness (k/in): 11.3361 
  
Displacement (in): [1.0256e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.69627 ; 
0.74901 ; 0.82811 ; 0.85777 ; 0.90227 ; 0.94676 ; 0.99126 ; 1.058 ; 1.1581 ; 1.3083 ; 1.3646 ; 1.4491 ; 1.5758 ; 1.6233 ; 1.6946 ; 1.8015 ; 1.9618 ; 2.2024 ; 2.4524 ; 2.5 ] 
  
Force (kips): [-2.04902 ; 1.45459 ; 3.60919 ; 6.23136 ; 9.35378 ; 12.3713 ; 14.2463 ; 15.2127 ; 16.102 ; 17.1239 ; 18.304 ; 19.6007 ; 21.0658 ; 22.7469 ; 23.2607 ; 23.947 ; 24.1823 ; 24.5792 ; 25.1848 ; 25.4156 ; 
25.7038 ; 25.9686 ; 26.2208 ; 26.5563 ; 27.0336 ; 27.6437 ; 27.8536 ; 28.1408 ; 28.5029 ; 28.6282 ; 28.8037 ; 29.046 ; 29.344 ; 29.7004 ; 29.9921 ; 30.0427 ] 
  
Bolt 1 - Tensile Force (kips): [63.3353 ; 63.1929 ; 63.1026 ; 62.987 ; 62.8422 ; 62.6944 ; 62.6005 ; 62.556 ; 62.5132 ; 62.4518 ; 62.3703 ; 62.2788 ; 62.1652 ; 62.0381 ; 62.001 ; 61.9562 ; 61.9422 ; 61.9215 ; 
61.8943 ; 61.8837 ; 61.8731 ; 61.865 ; 61.8587 ; 61.8529 ; 61.8469 ; 61.8446 ; 61.8436 ; 61.8458 ; 61.8532 ; 61.8549 ; 61.8558 ; 61.8587 ; 61.8705 ; 61.8949 ; 61.926 ; 61.9323 ] 
  
Bolt 1 - Shear Force (kips): [0.14928 ; 0.10869 ; 0.19686 ; 0.32927 ; 0.4986 ; 0.67053 ; 0.77958 ; 0.83318 ; 0.88636 ; 0.96419 ; 1.0742 ; 1.2106 ; 1.3902 ; 1.5984 ; 1.6627 ; 1.7457 ; 1.7735 ; 1.8137 ; 1.8689 ; 
1.8901 ; 1.916 ; 1.9391 ; 1.9601 ; 1.9879 ; 2.0264 ; 2.0769 ; 2.0962 ; 2.1208 ; 2.1533 ; 2.1673 ; 2.1907 ; 2.224 ; 2.2656 ; 2.3201 ; 2.3697 ; 2.3788 ] 
  
Bolt 2 - Tensile Force (kips): [63.3352 ; 63.0687 ; 62.8849 ; 62.6357 ; 62.3023 ; 61.895 ; 61.4831 ; 60.9526 ; 60.1459 ; 58.9514 ; 57.4929 ; 55.9219 ; 54.0968 ; 52.471 ; 51.9905 ; 51.5212 ; 51.3804 ; 51.1959 ; 
50.9812 ; 50.9063 ; 50.8393 ; 50.7909 ; 50.7612 ; 50.7433 ; 50.7609 ; 50.9003 ; 50.9862 ; 51.1492 ; 51.4165 ; 51.5175 ; 51.6942 ; 51.9747 ; 52.4668 ; 53.1537 ; 53.7749 ; 53.8805 ] 
  
Bolt 2 - Shear Force (kips): [0.12505 ; 0.22298 ; 0.40437 ; 0.64002 ; 0.93474 ; 1.2347 ; 1.4411 ; 1.5614 ; 1.6662 ; 1.7338 ; 1.765 ; 1.7747 ; 1.7733 ; 1.8536 ; 1.8804 ; 1.9543 ; 1.9872 ; 2.0473 ; 2.1453 ; 2.1849 ; 
2.2387 ; 2.2922 ; 2.3426 ; 2.4132 ; 2.5032 ; 2.5647 ; 2.5567 ; 2.5264 ; 2.4554 ; 2.4276 ; 2.3818 ; 2.3025 ; 2.1727 ; 1.9704 ; 1.7756 ; 1.7423 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8311 ; 64.6662 ; 64.4301 ; 64.0673 ; 63.4624 ; 62.5088 ; 61.1361 ; 59.5657 ; 58.1158 ; 57.1057 ; 57.0532 ; 58.2048 ; 60.0114 ; 60.5388 ; 61.3213 ; 61.5947 ; 61.8961 ; 
61.9381 ; 61.9099 ; 61.813 ; 61.7376 ; 61.7072 ; 61.5838 ; 61.5175 ; 61.5208 ; 61.481 ; 61.3547 ; 61.1891 ; 61.2074 ; 61.3766 ; 61.6591 ; 62.1376 ; 62.6397 ; 62.9974 ; 63.0695 ] 
  
Bolt 3 - Shear Force (kips): [0.0652264 ; 0.0464546 ; 0.0933972 ; 0.167876 ; 0.267363 ; 0.372489 ; 0.463784 ; 0.543162 ; 0.67256 ; 0.958792 ; 1.38821 ; 1.8081 ; 2.1319 ; 2.40445 ; 2.46803 ; 2.53574 ; 2.56114 
; 2.77223 ; 3.37516 ; 3.51768 ; 3.7942 ; 4.20892 ; 5.37565 ; 6.88838 ; 8.67078 ; 10.9257 ; 11.6735 ; 13.0644 ; 14.7987 ; 15.3149 ; 15.8602 ; 16.68 ; 17.4491 ; 18.3391 ; 19.0961 ; 19.2717 ] 
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Figure B.176 Connection L8_4_0.5_1.0_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_1.0_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2401 
  
Plastic Stiffness (k/in): 9.0920 
  
Displacement (in): [9.877e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.91112 ; 
0.94627 ; 0.95946 ; 0.97923 ; 1.0089 ; 1.0534 ; 1.1201 ; 1.2203 ; 1.2578 ; 1.3141 ; 1.3352 ; 1.3669 ; 1.4144 ; 1.4857 ; 1.5124 ; 1.5525 ; 1.6126 ; 1.6352 ; 1.669 ; 1.7197 ; 1.7959 ; 1.91 ; 2.0813 ; 2.3313 ; 2.5 ] 
  
Force (kips): [-2.02581 ; 0.962046 ; 2.66374 ; 4.78173 ; 7.37004 ; 10.1434 ; 12.1183 ; 13.1413 ; 13.9124 ; 14.7637 ; 15.6889 ; 16.7338 ; 18.0244 ; 19.4466 ; 20.986 ; 21.3157 ; 21.79 ; 21.962 ; 22.0444 ; 22.163 ; 
22.3249 ; 22.5465 ; 22.8499 ; 23.2593 ; 23.4078 ; 23.613 ; 23.6932 ; 23.8033 ; 23.9562 ; 24.1758 ; 24.2663 ; 24.3889 ; 24.5524 ; 24.6114 ; 24.6965 ; 24.8165 ; 24.9897 ; 25.2196 ; 25.5244 ; 25.8713 ; 26.0656 ] 
  
Bolt 1 - Tensile Force (kips): [63.3351 ; 63.2141 ; 63.1438 ; 63.0523 ; 62.935 ; 62.8025 ; 62.7048 ; 62.6576 ; 62.6264 ; 62.5878 ; 62.534 ; 62.4674 ; 62.3832 ; 62.293 ; 62.2066 ; 62.1901 ; 62.1702 ; 62.1629 ; 
62.1595 ; 62.1551 ; 62.1493 ; 62.144 ; 62.1404 ; 62.1427 ; 62.1434 ; 62.1459 ; 62.1475 ; 62.1505 ; 62.1552 ; 62.1626 ; 62.1646 ; 62.1682 ; 62.1749 ; 62.1775 ; 62.1818 ; 62.1892 ; 62.2007 ; 62.219 ; 62.251 ; 
62.3033 ; 62.3411 ] 
  
Bolt 1 - Shear Force (kips): [ 0.14773 ; 0.096658 ; 0.1543 ; 0.25486 ; 0.39115 ; 0.54601 ; 0.66048 ; 0.71766 ; 0.75667 ; 0.80466 ; 0.88806 ; 1.0021 ; 1.1479 ; 1.3189 ; 1.5099 ; 1.5514 ; 1.6079 ; 1.6289 ; 1.6375 ; 
1.6494 ; 1.6663 ; 1.6875 ; 1.7142 ; 1.7448 ; 1.7567 ; 1.7727 ; 1.7777 ; 1.7846 ; 1.7949 ; 1.81 ; 1.8168 ; 1.8262 ; 1.8388 ; 1.8436 ; 1.85 ; 1.8586 ; 1.8711 ; 1.8888 ; 1.9095 ; 1.9317 ; 1.9423 ] 
  
Bolt 2 - Tensile Force (kips): [63.3336 ; 63.1046 ; 62.9587 ; 62.7591 ; 62.4909 ; 62.1537 ; 61.7975 ; 61.3799 ; 60.767 ; 59.8623 ; 58.7659 ; 57.5438 ; 55.8718 ; 54.1504 ; 52.8451 ; 52.6328 ; 52.3992 ; 52.3194 ; 
52.2863 ; 52.246 ; 52.1939 ; 52.137 ; 52.0889 ; 52.0915 ; 52.0959 ; 52.1116 ; 52.1201 ; 52.1377 ; 52.1703 ; 52.2317 ; 52.2524 ; 52.2932 ; 52.3703 ; 52.4028 ; 52.4554 ; 52.539 ; 52.6696 ; 52.8742 ; 53.2267 ; 
53.7487 ; 54.111 ] 
  
Bolt 2 - Shear Force (kips): [ 0.1227 ; 0.1866 ; 0.32907 ; 0.51955 ; 0.76511 ; 1.0421 ; 1.2583 ; 1.3888 ; 1.4899 ; 1.5563 ; 1.5846 ; 1.5954 ; 1.5799 ; 1.5953 ; 1.6904 ; 1.7286 ; 1.8042 ; 1.8355 ; 1.848 ; 1.8674 ; 
1.8969 ; 1.9381 ; 1.9975 ; 2.0849 ; 2.1157 ; 2.1601 ; 2.1759 ; 2.197 ; 2.2219 ; 2.2556 ; 2.2673 ; 2.2754 ; 2.2737 ; 2.2678 ; 2.2569 ; 2.2369 ; 2.2021 ; 2.1431 ; 2.0423 ; 1.8719 ; 1.7567 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.843 ; 64.6839 ; 64.4386 ; 64.048 ; 63.4303 ; 62.4684 ; 61.0956 ; 59.4445 ; 57.689 ; 56.344 ; 55.7558 ; 55.7133 ; 56.3872 ; 57.792 ; 58.1628 ; 58.7545 ; 58.9718 ; 59.0248 ; 
59.0477 ; 59.0424 ; 59.0187 ; 58.9492 ; 58.9137 ; 58.8875 ; 58.8281 ; 58.8367 ; 58.8256 ; 58.8018 ; 58.7811 ; 58.7655 ; 58.6994 ; 58.6229 ; 58.576 ; 58.5199 ; 58.4354 ; 58.3181 ; 58.1536 ; 57.8808 ; 57.583 ; 
57.3782 ] 
  
Bolt 3 - Shear Force (kips): [0.0674189 ; 0.0448253 ; 0.0755244 ; 0.131356 ; 0.204551 ; 0.286354 ; 0.347423 ; 0.414945 ; 0.506242 ; 0.714359 ; 1.02782 ; 1.41454 ; 1.83498 ; 1.92412 ; 2.01555 ; 2.57124 ; 
2.92781 ; 3.16535 ; 2.87638 ; 2.59158 ; 2.55863 ; 2.47219 ; 2.82867 ; 3.61115 ; 3.92977 ; 4.71612 ; 5.19289 ; 5.69437 ; 6.34336 ; 7.2572 ; 7.69211 ; 8.3101 ; 9.0404 ; 9.25199 ; 9.61135 ; 10.1945 ; 11.0835 ; 
12.1682 ; 13.9183 ; 15.7706 ; 17.0218 ] 
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Figure B.177 Connection L8_4_0.5_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.8159e+003 
  
Plastic Stiffness (k/in): 11.8797 
  
Displacement (in): [8.9263e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.73254 ; 0.75259 ; 0.7601 ; 0.77138 ; 0.78829 ; 0.81366 ; 0.85172 ; 0.9088 ; 0.99442 ; 1.1229 ; 1.3155 ; 1.5082 ; 1.7008 ; 1.9508 ; 2.2008 ; 2.4508 ; 2.5 ] 
  
Force (kips): [-1.78156 ; 1.50888 ; 3.71822 ; 6.4289 ; 9.74316 ; 13.2928 ; 16.0168 ; 17.6312 ; 18.8251 ; 20.0163 ; 21.2627 ; 22.642 ; 24.2085 ; 24.7118 ; 25.4015 ; 26.323 ; 27.5604 ; 28.0195 ; 28.1914 ; 28.2643 ; 
28.3828 ; 28.551 ; 28.7792 ; 29.1011 ; 29.5525 ; 30.1419 ; 30.9048 ; 31.8542 ; 32.6383 ; 33.3049 ; 34.0054 ; 34.549 ; 34.9762 ; 35.0518 ] 
  
Bolt 1 - Tensile Force (kips): [63.3336 ; 63.1973 ; 63.1016 ; 62.9781 ; 62.8182 ; 62.6354 ; 62.4848 ; 62.3846 ; 62.2939 ; 62.1965 ; 62.0928 ; 61.9709 ; 61.8315 ; 61.7857 ; 61.7269 ; 61.651 ; 61.5556 ; 61.5179 ; 
61.5043 ; 61.4988 ; 61.4896 ; 61.4771 ; 61.4601 ; 61.4361 ; 61.4016 ; 61.3569 ; 61.2943 ; 61.2121 ; 61.1401 ; 61.0738 ; 60.9946 ; 60.929 ; 60.8742 ; 60.8625 ] 
  
Bolt 1 - Shear Force (kips): [0.13367 ; 0.11916 ; 0.2346 ; 0.39499 ; 0.60271 ; 0.83628 ; 1.0279 ; 1.1593 ; 1.2839 ; 1.4183 ; 1.568 ; 1.7508 ; 1.96 ; 2.03 ; 2.1224 ; 2.2471 ; 2.4116 ; 2.4752 ; 2.4982 ; 2.5074 ; 
2.5219 ; 2.5418 ; 2.5696 ; 2.6092 ; 2.6664 ; 2.7439 ; 2.8557 ; 3.0126 ; 3.1614 ; 3.3066 ; 3.4907 ; 3.6648 ; 3.8327 ; 3.8678 ] 
  
Bolt 2 - Tensile Force (kips): [63.3307 ; 63.1051 ; 62.9307 ; 62.6943 ; 62.3695 ; 61.9785 ; 61.559 ; 61.0854 ; 60.4586 ; 59.6549 ; 58.7188 ; 57.5329 ; 56.107 ; 55.597 ; 55.0147 ; 54.3996 ; 54.0077 ; 53.9409 ; 
53.9192 ; 53.9097 ; 53.8955 ; 53.8797 ; 53.8654 ; 53.8594 ; 53.8786 ; 53.9811 ; 54.2539 ; 54.7631 ; 55.3081 ; 55.8628 ; 56.5888 ; 57.2369 ; 57.8397 ; 57.9482 ] 
  
Bolt 2 - Shear Force (kips): [0.10399 ; 0.2086 ; 0.39755 ; 0.64139 ; 0.95171 ; 1.2976 ; 1.5899 ; 1.8035 ; 1.9935 ; 2.1547 ; 2.246 ; 2.2902 ; 2.3247 ; 2.3336 ; 2.3414 ; 2.3693 ; 2.4778 ; 2.5322 ; 2.5537 ; 2.5626 ; 
2.5771 ; 2.5974 ; 2.6264 ; 2.6683 ; 2.727 ; 2.7889 ; 2.7978 ; 2.7939 ; 2.7712 ; 2.7338 ; 2.6743 ; 2.5984 ; 2.5196 ; 2.5065 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8238 ; 64.6586 ; 64.4211 ; 64.0867 ; 63.5554 ; 62.8348 ; 61.7588 ; 60.5049 ; 59.5182 ; 59.0087 ; 59.4832 ; 60.8611 ; 61.3152 ; 62.0295 ; 63.1183 ; 64.9633 ; 65.7876 ; 
66.0777 ; 66.1957 ; 66.3571 ; 66.527 ; 66.703 ; 66.9591 ; 67.2872 ; 67.7057 ; 68.3242 ; 69.1096 ; 69.8584 ; 70.5631 ; 71.1735 ; 71.6323 ; 71.9959 ; 72.063 ] 
  
Bolt 3 - Shear Force (kips): [0.0729584 ; 0.0419946 ; 0.0798265 ; 0.143658 ; 0.239942 ; 0.351179 ; 0.4556 ; 0.566634 ; 0.783397 ; 1.15063 ; 1.64036 ; 1.97192 ; 2.1025 ; 2.14575 ; 2.19629 ; 2.29652 ; 3.66591 ; 
5.23958 ; 5.59409 ; 5.55653 ; 5.26657 ; 4.50397 ; 3.98194 ; 3.21493 ; 2.62539 ; 3.5356 ; 5.47501 ; 7.84066 ; 9.78285 ; 11.8279 ; 13.6941 ; 15.189 ; 16.5763 ; 16.8079 ] 



   

B.179 

 

 
Figure B.178 Connection L8_4_0.5_1.0_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_1.0_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2323 
  
Plastic Stiffness (k/in): 8.4474 
  
Displacement (in): [7.4161e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.91112 ; 
0.94627 ; 0.99901 ; 1.0781 ; 1.1078 ; 1.1523 ; 1.219 ; 1.3191 ; 1.3567 ; 1.413 ; 1.4974 ; 1.6242 ; 1.8142 ; 2.0642 ; 2.3142 ; 2.5 ] 
  
Force (kips): [-1.75481 ; 1.01165 ; 2.7823 ; 4.98801 ; 7.73432 ; 10.8883 ; 13.6161 ; 15.2969 ; 16.3855 ; 17.38 ; 18.4071 ; 19.5504 ; 20.8817 ; 22.4125 ; 24.1846 ; 24.6167 ; 25.2127 ; 25.4455 ; 25.7728 ; 26.2079 ; 
26.3879 ; 26.628 ; 26.9569 ; 27.3998 ; 27.5584 ; 27.7812 ; 28.0896 ; 28.5183 ; 29.095 ; 29.714 ; 30.214 ; 30.5213 ] 
  
Bolt 1 - Tensile Force (kips): [63.3331 ; 63.2191 ; 63.1433 ; 63.0444 ; 62.9146 ; 62.7557 ; 62.6079 ; 62.5075 ; 62.4286 ; 62.3544 ; 62.277 ; 62.1777 ; 62.0621 ; 61.9426 ; 61.827 ; 61.8007 ; 61.7705 ; 61.7589 ; 
61.7433 ; 61.7241 ; 61.7152 ; 61.7045 ; 61.6908 ; 61.6717 ; 61.6653 ; 61.6568 ; 61.6459 ; 61.6336 ; 61.6233 ; 61.6217 ; 61.6321 ; 61.6468 ] 
  
Bolt 1 - Shear Force (kips): [0.13155 ; 0.10006 ; 0.18338 ; 0.30975 ; 0.47857 ; 0.68332 ; 0.8729 ; 1.0055 ; 1.1166 ; 1.2236 ; 1.3442 ; 1.5058 ; 1.6944 ; 1.9039 ; 2.1356 ; 2.1912 ; 2.2617 ; 2.2882 ; 2.3251 ; 2.3753 
; 2.3965 ; 2.4243 ; 2.4627 ; 2.518 ; 2.5376 ; 2.5654 ; 2.6046 ; 2.6584 ; 2.7298 ; 2.8152 ; 2.8904 ; 2.9399 ] 
  
Bolt 2 - Tensile Force (kips): [63.3284 ; 63.1376 ; 62.9951 ; 62.7992 ; 62.5318 ; 62.197 ; 61.8225 ; 61.4085 ; 60.8923 ; 60.2459 ; 59.4925 ; 58.5817 ; 57.3729 ; 56.0005 ; 55.0242 ; 54.8802 ; 54.8268 ; 54.8115 ; 
54.8071 ; 54.839 ; 54.8514 ; 54.8902 ; 54.9755 ; 55.1603 ; 55.2317 ; 55.3455 ; 55.5251 ; 55.8212 ; 56.3053 ; 56.9422 ; 57.5651 ; 57.9793 ] 
  
Bolt 2 - Shear Force (kips): [0.10132 ; 0.17043 ; 0.3223 ; 0.52233 ; 0.78207 ; 1.0928 ; 1.3828 ; 1.6021 ; 1.7852 ; 1.9347 ; 2.0226 ; 2.0829 ; 2.1022 ; 2.126 ; 2.1967 ; 2.2361 ; 2.308 ; 2.3372 ; 2.3806 ; 2.4416 ; 
2.4637 ; 2.4943 ; 2.526 ; 2.529 ; 2.5281 ; 2.525 ; 2.5161 ; 2.495 ; 2.4527 ; 2.3838 ; 2.3114 ; 2.252 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8358 ; 64.6741 ; 64.4268 ; 64.0519 ; 63.4766 ; 62.701 ; 61.5963 ; 60.2322 ; 58.9368 ; 58.1414 ; 58.0403 ; 58.9216 ; 60.3875 ; 62.4499 ; 63.1025 ; 63.93 ; 64.2254 ; 64.5227 
; 64.9296 ; 65.0843 ; 65.2263 ; 65.422 ; 65.665 ; 65.7681 ; 65.8813 ; 66.0272 ; 66.3812 ; 66.982 ; 67.6815 ; 68.2505 ; 68.567 ] 
  
Bolt 3 - Shear Force (kips): [0.0734081 ; 0.0410296 ; 0.065004 ; 0.111948 ; 0.181482 ; 0.269053 ; 0.347964 ; 0.429615 ; 0.58802 ; 0.883619 ; 1.30004 ; 1.73784 ; 1.92446 ; 2.00849 ; 3.39582 ; 5.17128 ; 
5.60155 ; 5.28742 ; 4.21624 ; 3.2731 ; 2.50038 ; 1.85087 ; 2.05289 ; 3.17542 ; 3.6707 ; 4.39185 ; 5.37627 ; 6.7853 ; 8.57638 ; 10.1641 ; 11.2949 ; 12.1738 ] 
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Figure B.179 Connection L8_4_0.5_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.9321e+003 
  
Plastic Stiffness (k/in): 12.4218 
  
Displacement (in): [1.0694e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.73254 ; 0.75259 ; 0.78265 ; 0.82776 ; 0.84467 ; 0.87004 ; 0.90809 ; 0.96518 ; 1.0508 ; 1.1792 ; 1.2274 ; 1.2996 ; 1.408 ; 1.5706 ; 1.8144 ; 2.0644 ; 2.3144 ; 2.5 ] 
  
Force (kips): [-2.12662 ; 1.3666 ; 3.60011 ; 6.33188 ; 9.65082 ; 13.1779 ; 15.9377 ; 17.6149 ; 18.8052 ; 19.957 ; 21.1879 ; 22.5997 ; 24.2128 ; 24.7269 ; 25.4285 ; 26.363 ; 27.6023 ; 28.066 ; 28.2808 ; 28.5804 ; 
28.9693 ; 29.1223 ; 29.3324 ; 29.6169 ; 30.0191 ; 30.5509 ; 31.2545 ; 31.4952 ; 31.8337 ; 32.2935 ; 32.9019 ; 33.6559 ; 34.267 ; 34.7326 ; 35.0258 ] 
  
Bolt 1 - Tensile Force (kips): [63.4031 ; 63.2405 ; 63.1314 ; 62.9907 ; 62.8091 ; 62.604 ; 62.4312 ; 62.319 ; 62.2339 ; 62.1466 ; 62.0375 ; 61.9007 ; 61.7433 ; 61.6902 ; 61.6149 ; 61.5185 ; 61.3863 ; 61.3343 ; 
61.3117 ; 61.281 ; 61.2399 ; 61.2239 ; 61.2019 ; 61.171 ; 61.1253 ; 61.0609 ; 60.9651 ; 60.9286 ; 60.8739 ; 60.7912 ; 60.6681 ; 60.4816 ; 60.2959 ; 60.1281 ; 59.9975 ] 
  
Bolt 1 - Shear Force (kips): [0.12235 ; 0.14377 ; 0.27127 ; 0.44242 ; 0.66179 ; 0.90594 ; 1.109 ; 1.2426 ; 1.3497 ; 1.4563 ; 1.5966 ; 1.7728 ; 1.9691 ; 2.0345 ; 2.1302 ; 2.2494 ; 2.4118 ; 2.4754 ; 2.502 ; 2.5376 ; 
2.5845 ; 2.6023 ; 2.6266 ; 2.6608 ; 2.7098 ; 2.7776 ; 2.8796 ; 2.9188 ; 2.9778 ; 3.0681 ; 3.2057 ; 3.4196 ; 3.6411 ; 3.8635 ; 4.0609 ] 
  
Bolt 2 - Tensile Force (kips): [63.4117 ; 63.1525 ; 62.9719 ; 62.7273 ; 62.3956 ; 61.9816 ; 61.5405 ; 61.0192 ; 60.2859 ; 59.2895 ; 58.1472 ; 56.8188 ; 55.4106 ; 54.9335 ; 54.3486 ; 53.7349 ; 53.0616 ; 52.8614 ; 
52.7792 ; 52.6776 ; 52.5659 ; 52.5379 ; 52.5102 ; 52.4836 ; 52.4726 ; 52.497 ; 52.6189 ; 52.6802 ; 52.7865 ; 52.9664 ; 53.2702 ; 53.7594 ; 54.2766 ; 54.8122 ; 55.2011 ] 
  
Bolt 2 - Shear Force (kips): [0.16393 ; 0.19004 ; 0.36622 ; 0.60124 ; 0.90004 ; 1.2316 ; 1.5128 ; 1.7257 ; 1.9096 ; 2.0584 ; 2.1601 ; 2.2309 ; 2.2805 ; 2.2873 ; 2.3062 ; 2.3509 ; 2.4553 ; 2.51 ; 2.5343 ; 2.5695 ; 
2.6179 ; 2.6386 ; 2.6693 ; 2.7172 ; 2.7838 ; 2.8679 ; 2.9323 ; 2.9421 ; 2.952 ; 2.9568 ; 2.9438 ; 2.8878 ; 2.7994 ; 2.6839 ; 2.6163 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.833 ; 64.6684 ; 64.432 ; 64.0907 ; 63.5553 ; 62.8237 ; 61.7407 ; 60.4849 ; 59.5525 ; 59.1011 ; 59.5435 ; 60.7472 ; 61.1644 ; 61.9002 ; 63.0342 ; 64.8748 ; 65.6733 ; 
65.9922 ; 66.2724 ; 66.564 ; 66.6939 ; 66.8318 ; 66.9774 ; 67.2356 ; 67.5921 ; 68.0776 ; 68.2372 ; 68.4697 ; 68.8355 ; 69.3468 ; 69.9675 ; 70.4206 ; 70.7389 ; 70.9241 ] 
  
Bolt 3 - Shear Force (kips): [0.0805108 ; 0.0325726 ; 0.0649118 ; 0.134226 ; 0.239709 ; 0.354431 ; 0.460923 ; 0.570963 ; 0.788851 ; 1.12655 ; 1.59514 ; 1.95643 ; 2.17283 ; 2.24188 ; 2.34835 ; 2.45905 ; 
3.53653 ; 4.86236 ; 4.73015 ; 3.72821 ; 3.08313 ; 3.00625 ; 3.04792 ; 3.10243 ; 3.91856 ; 5.43446 ; 7.1324 ; 7.8505 ; 8.70735 ; 9.86455 ; 11.6562 ; 13.8086 ; 15.7557 ; 17.2421 ; 18.2484 ] 
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Figure B.180 Connection L8_4_0.5_1.0_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.5_1.0_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4319e+003 
  
Plastic Stiffness (k/in): 9.5449 
  
Displacement (in): [1.1133e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 0.81737 ; 0.91112 ; 
0.94627 ; 0.99901 ; 1.0781 ; 1.1572 ; 1.2363 ; 1.355 ; 1.3995 ; 1.4662 ; 1.5663 ; 1.7165 ; 1.9417 ; 2.1917 ; 2.4417 ; 2.5 ] 
  
Force (kips): [-2.07507 ; 0.890709 ; 2.67478 ; 4.89379 ; 7.64778 ; 10.7896 ; 13.5168 ; 15.2652 ; 16.3498 ; 17.3109 ; 18.3198 ; 19.4911 ; 20.8585 ; 22.4187 ; 24.2085 ; 24.6424 ; 25.2451 ; 25.4777 ; 25.805 ; 
26.2507 ; 26.6811 ; 27.0586 ; 27.5654 ; 27.7434 ; 27.9946 ; 28.343 ; 28.8209 ; 29.4199 ; 29.9668 ; 30.4 ; 30.4888 ] 
  
Bolt 1 - Tensile Force (kips): [63.4025 ; 63.2645 ; 63.178 ; 63.0651 ; 62.917 ; 62.7372 ; 62.57 ; 62.4553 ; 62.38 ; 62.3183 ; 62.2402 ; 62.1328 ; 62.0022 ; 61.8519 ; 61.6895 ; 61.6501 ; 61.5989 ; 61.579 ; 61.5521 
; 61.5146 ; 61.4789 ; 61.4479 ; 61.4058 ; 61.3899 ; 61.3662 ; 61.333 ; 61.2885 ; 61.2281 ; 61.1671 ; 61.1196 ; 61.1105 ] 
  
Bolt 1 - Shear Force (kips): [0.11928 ; 0.12103 ; 0.21801 ; 0.35463 ; 0.53513 ; 0.75172 ; 0.95183 ; 1.0903 ; 1.1878 ; 1.2668 ; 1.3736 ; 1.5286 ; 1.7134 ; 1.9167 ; 2.1417 ; 2.1965 ; 2.2683 ; 2.2956 ; 2.3328 ; 
2.3841 ; 2.4307 ; 2.4711 ; 2.5261 ; 2.5463 ; 2.5763 ; 2.6182 ; 2.6737 ; 2.7505 ; 2.8301 ; 2.9003 ; 2.9154 ] 
  
Bolt 2 - Tensile Force (kips): [63.4089 ; 63.1849 ; 63.0395 ; 62.841 ; 62.5723 ; 62.226 ; 61.8385 ; 61.405 ; 60.835 ; 60.0804 ; 59.2111 ; 58.1177 ; 56.8324 ; 55.4806 ; 54.4601 ; 54.2202 ; 53.9943 ; 53.9172 ; 
53.8367 ; 53.7618 ; 53.765 ; 53.813 ; 53.9293 ; 53.9816 ; 54.076 ; 54.2371 ; 54.5091 ; 54.9309 ; 55.383 ; 55.8297 ; 55.9289 ] 
  
Bolt 2 - Shear Force (kips): [ 0.1602 ; 0.15911 ; 0.29549 ; 0.48513 ; 0.73312 ; 1.0289 ; 1.303 ; 1.5196 ; 1.6962 ; 1.8243 ; 1.9142 ; 1.976 ; 2.0148 ; 2.0623 ; 2.155 ; 2.1882 ; 2.2504 ; 2.2769 ; 2.3181 ; 2.3771 ; 
2.4442 ; 2.4972 ; 2.5534 ; 2.563 ; 2.5616 ; 2.5531 ; 2.5244 ; 2.4642 ; 2.3852 ; 2.29 ; 2.2665 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8439 ; 64.6833 ; 64.4373 ; 64.057 ; 63.4719 ; 62.6882 ; 61.5901 ; 60.2193 ; 58.9367 ; 58.1557 ; 57.9195 ; 58.653 ; 60.1868 ; 62.2778 ; 62.9606 ; 63.8035 ; 64.0843 ; 
64.3606 ; 64.7605 ; 65.0508 ; 65.2225 ; 65.4598 ; 65.552 ; 65.6774 ; 65.917 ; 66.3896 ; 66.9455 ; 67.4707 ; 67.8274 ; 67.8945 ] 
  
Bolt 3 - Shear Force (kips): [0.0814136 ; 0.037396 ; 0.0510973 ; 0.100813 ; 0.177902 ; 0.270006 ; 0.349908 ; 0.429652 ; 0.588823 ; 0.873466 ; 1.28167 ; 1.77898 ; 2.01529 ; 2.06241 ; 3.26194 ; 5.1077 ; 
5.59031 ; 5.27904 ; 4.23121 ; 3.22171 ; 2.1264 ; 2.51616 ; 3.84725 ; 4.37021 ; 5.27153 ; 6.43994 ; 8.14089 ; 9.86279 ; 11.2676 ; 12.5221 ; 12.8923 ] 
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Figure B.181 Connection L8_4_0.75_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.0969e+003 
  
Plastic Stiffness (k/in): 37.0613 
  
Displacement (in): [2.661e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.1386 ; 0.14454 ; 0.14677 ; 
0.1476 ; 0.14885 ; 0.15073 ; 0.15355 ; 0.15778 ; 0.16412 ; 0.17364 ; 0.17602 ; 0.17839 ; 0.18196 ; 0.18731 ; 0.19534 ; 0.19835 ; 0.20286 ; 0.20964 ; 0.2198 ; 0.23504 ; 0.25789 ; 0.29218 ; 0.30504 ; 0.32433 ; 
0.35326 ; 0.36411 ; 0.38038 ; 0.40479 ; 0.4414 ; 0.45514 ; 0.47573 ; 0.50662 ; 0.55297 ; 0.62248 ; 0.72674 ; 0.76584 ; 0.82449 ; 0.91247 ; 1.0444 ; 1.2424 ; 1.4924 ; 1.508 ; 1.5314 ; 1.5666 ; 1.6193 ; 1.6984 ; 
1.8171 ; 1.9061 ; 2.0396 ; 2.2398 ; 2.4898 ; 2.5 ] 
  
Force (kips): [-0.885741 ; 3.78645 ; 7.11604 ; 11.0917 ; 15.6267 ; 16.9186 ; 18.583 ; 20.6472 ; 22.7964 ; 24.4371 ; 25.87 ; 27.3277 ; 29.1243 ; 30.9678 ; 30.9721 ; 30.9661 ; 30.9632 ; 30.9622 ; 31.0313 ; 31.1245 
; 31.2603 ; 31.3624 ; 31.6274 ; 31.6361 ; 31.6899 ; 31.8183 ; 32.0092 ; 32.277 ; 32.6368 ; 32.7772 ; 32.9798 ; 33.2598 ; 33.6443 ; 34.2178 ; 34.9756 ; 36.02 ; 36.3776 ; 36.8607 ; 37.5152 ; 37.7553 ; 38.1038 ; 
38.5949 ; 39.2734 ; 39.5182 ; 39.869 ; 40.3536 ; 41.0046 ; 41.8585 ; 42.9628 ; 43.3387 ; 43.8542 ; 44.5063 ; 45.1988 ; 45.9441 ; 46.6446 ; 46.6896 ; 46.761 ; 46.8621 ; 47.0099 ; 47.216 ; 47.4984 ; 47.7022 ; 
47.9811 ; 48.3424 ; 48.7206 ; 48.7347 ] 
  
Bolt 1 - Tensile Force (kips): [34.6521 ; 34.5276 ; 34.429 ; 34.2957 ; 34.1234 ; 34.0697 ; 33.9965 ; 33.8927 ; 33.6648 ; 32.7575 ; 31.0021 ; 28.923 ; 26.2393 ; 23.9915 ; 23.9845 ; 23.9774 ; 23.9751 ; 23.9744 ; 
23.9379 ; 23.8617 ; 23.746 ; 23.7225 ; 23.7163 ; 23.7132 ; 23.7125 ; 23.7014 ; 23.6816 ; 23.6609 ; 23.644 ; 23.6225 ; 23.6005 ; 23.5849 ; 23.5585 ; 23.4219 ; 23.233 ; 22.917 ; 22.7593 ; 22.5944 ; 22.2788 ; 
22.0895 ; 21.8329 ; 21.5039 ; 21.1368 ; 20.9946 ; 20.7638 ; 20.3731 ; 19.8301 ; 19.1792 ; 18.6423 ; 18.4386 ; 18.1629 ; 17.8661 ; 17.4999 ; 17.2376 ; 16.9563 ; 16.936 ; 16.9092 ; 16.8724 ; 16.8303 ; 16.7838 ; 
16.7284 ; 16.6653 ; 16.5649 ; 16.4635 ; 16.4276 ; 16.4274 ] 
  
Bolt 1 - Shear Force (kips): [0.0552692 ; 0.159808 ; 0.304539 ; 0.481962 ; 0.69318 ; 0.756122 ; 0.839392 ; 0.952627 ; 1.1909 ; 2.01158 ; 3.38427 ; 4.85554 ; 6.59678 ; 7.91621 ; 7.91466 ; 7.9125 ; 7.91177 ; 
7.91153 ; 7.9701 ; 8.06012 ; 8.19151 ; 8.21596 ; 8.21496 ; 8.21382 ; 8.21313 ; 8.29713 ; 8.44233 ; 8.60183 ; 8.72401 ; 8.86731 ; 9.01917 ; 9.16343 ; 9.3462 ; 9.88207 ; 10.4476 ; 12.124 ; 12.7533 ; 13.3819 ; 
14.2078 ; 14.6262 ; 15.1842 ; 15.8768 ; 16.6003 ; 16.8791 ; 17.3363 ; 18.0422 ; 19.0352 ; 20.404 ; 21.8263 ; 22.3404 ; 23.0515 ; 23.9852 ; 25.1205 ; 26.5539 ; 27.9413 ; 28.0199 ; 28.1297 ; 28.2856 ; 28.4971 ; 
28.7864 ; 29.1817 ; 29.4882 ; 29.9475 ; 30.5363 ; 31.1519 ; 31.1756 ] 
  
Bolt 2 - Tensile Force (kips): [34.6541 ; 34.4962 ; 34.3711 ; 34.2189 ; 34.0641 ; 34.0228 ; 33.9766 ; 33.9209 ; 33.7668 ; 32.9669 ; 31.4212 ; 29.9025 ; 28.5384 ; 26.6445 ; 26.6128 ; 26.598 ; 26.5941 ; 26.5929 ; 
26.6392 ; 26.6959 ; 26.7789 ; 26.7781 ; 26.7884 ; 26.7838 ; 26.8215 ; 26.9186 ; 27.0704 ; 27.2899 ; 27.6202 ; 27.7485 ; 27.9223 ; 28.1756 ; 28.5541 ; 29.1537 ; 29.8591 ; 30.9001 ; 31.2367 ; 31.6239 ; 32.1386 ; 
32.319 ; 32.5652 ; 32.9076 ; 33.38 ; 33.5435 ; 33.7689 ; 34.0983 ; 34.614 ; 35.2784 ; 35.9455 ; 36.2418 ; 36.6644 ; 37.2264 ; 37.9875 ; 39.076 ; 40.9443 ; 41.0611 ; 41.2413 ; 41.5068 ; 41.8993 ; 42.4624 ; 43.279 
; 43.9371 ; 44.8741 ; 46.2158 ; 47.7345 ; 47.7977 ] 
  
Bolt 2 - Shear Force (kips): [0.0458496 ; 0.209922 ; 0.38539 ; 0.601829 ; 0.860265 ; 0.936887 ; 1.03823 ; 1.17598 ; 1.44342 ; 2.25259 ; 3.61146 ; 5.04763 ; 6.6666 ; 8.75504 ; 8.77394 ; 8.77625 ; 8.77564 ; 
8.77539 ; 8.79068 ; 8.80937 ; 8.83675 ; 8.93271 ; 9.22278 ; 9.2363 ; 9.28395 ; 9.37849 ; 9.51635 ; 9.71265 ; 9.94242 ; 10.0009 ; 10.1328 ; 10.3247 ; 10.5416 ; 10.8501 ; 11.4006 ; 11.8923 ; 12.0927 ; 12.4905 ; 
12.9576 ; 13.0808 ; 13.3172 ; 13.6675 ; 14.1908 ; 14.3957 ; 14.6568 ; 15.002 ; 15.4191 ; 15.8589 ; 16.908 ; 17.2238 ; 17.5962 ; 18.056 ; 18.774 ; 19.5849 ; 19.5106 ; 19.4961 ; 19.4687 ; 19.4292 ; 19.3704 ; 
19.3053 ; 19.2365 ; 19.1405 ; 19.0151 ; 18.7751 ; 18.5056 ; 18.4909 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9597 ; 36.0521 ; 36.3731 ; 37.009 ; 37.3114 ; 37.7847 ; 38.4293 ; 39.2196 ; 40.1332 ; 41.4439 ; 43.8214 ; 47.2047 ; 50.562 ; 50.5706 ; 50.5637 ; 50.5601 ; 50.5589 ; 50.67 ; 
50.8255 ; 51.0507 ; 51.2197 ; 51.6506 ; 51.6649 ; 51.7509 ; 51.9479 ; 52.2364 ; 52.6394 ; 53.18 ; 53.3813 ; 53.6687 ; 54.0638 ; 54.5996 ; 55.3691 ; 56.3793 ; 57.7414 ; 58.2094 ; 58.8551 ; 59.751 ; 60.0805 ; 
60.564 ; 61.2662 ; 62.2626 ; 62.6193 ; 63.1255 ; 63.8142 ; 64.7372 ; 65.9862 ; 67.6623 ; 68.2739 ; 69.0489 ; 69.9541 ; 70.6551 ; 71.0247 ; 71.2721 ; 71.3021 ; 71.3053 ; 71.3034 ; 71.2711 ; 71.2718 ; 71.3512 ; 
71.3373 ; 71.346 ; 71.4629 ; 71.6281 ; 71.6353 ] 
  
Bolt 3 - Shear Force (kips): [0.017462 ; 0.036988 ; 0.087253 ; 0.16248 ; 0.25154 ; 0.27892 ; 0.31703 ; 0.36654 ; 0.43016 ; 0.49624 ; 0.57348 ; 0.69807 ; 0.86724 ; 0.96726 ; 0.96754 ; 0.96717 ; 0.96698 ; 
0.96692 ; 0.97016 ; 0.97418 ; 0.97989 ; 0.98438 ; 0.99651 ; 0.99704 ; 0.99961 ; 1.0048 ; 1.0124 ; 1.0237 ; 1.042 ; 1.0486 ; 1.0586 ; 1.074 ; 1.0966 ; 1.1236 ; 1.1561 ; 1.1862 ; 1.1944 ; 1.2075 ; 1.2238 ; 1.2282 ; 
1.2328 ; 1.2355 ; 1.2287 ; 1.2227 ; 1.211 ; 1.1892 ; 1.1489 ; 1.0611 ; 0.89006 ; 0.86225 ; 0.89737 ; 0.90892 ; 0.79582 ; 0.69183 ; 0.55616 ; 0.57793 ; 0.7695 ; 1.09 ; 1.6764 ; 2.3007 ; 2.7933 ; 3.3134 ; 3.9629 ; 
4.5056 ; 4.9269 ; 4.9423 ] 



   

B.183 

 

 
Figure B.182 Connection L8_4_0.75_0.75_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.75_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 3.4784e+003 
  
Plastic Stiffness (k/in): 28.9545 
  
Displacement (in): [3.512e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.22175 ; 0.23066 ; 
0.24402 ; 0.26407 ; 0.29413 ; 0.33924 ; 0.35615 ; 0.38152 ; 0.39103 ; 0.4053 ; 0.42671 ; 0.45882 ; 0.50698 ; 0.52504 ; 0.53182 ; 0.54197 ; 0.55721 ; 0.58007 ; 0.61436 ; 0.66579 ; 0.68508 ; 0.71401 ; 0.7574 ; 
0.77368 ; 0.79809 ; 0.8347 ; 0.88962 ; 0.97201 ; 1.0029 ; 1.0492 ; 1.1187 ; 1.223 ; 1.2621 ; 1.3208 ; 1.4087 ; 1.4967 ; 1.5847 ; 1.7167 ; 1.9146 ; 2.1646 ; 2.4146 ; 2.5 ] 
  
Force (kips): [-0.877782 ; 3.07618 ; 5.91595 ; 9.35012 ; 13.4094 ; 14.6207 ; 16.1405 ; 18.0124 ; 20.1293 ; 22.0854 ; 23.4354 ; 24.6554 ; 26.2042 ; 28.174 ; 30.3531 ; 30.9708 ; 31.1651 ; 31.4382 ; 31.8102 ; 
32.3111 ; 33.0429 ; 33.2776 ; 33.5931 ; 33.7198 ; 33.9371 ; 34.247 ; 34.714 ; 35.3848 ; 35.6101 ; 35.6978 ; 35.8262 ; 36.0075 ; 36.2594 ; 36.6423 ; 37.1717 ; 37.3553 ; 37.6111 ; 37.9635 ; 38.0928 ; 38.2891 ; 
38.5701 ; 38.9573 ; 39.4788 ; 39.661 ; 39.9197 ; 40.247 ; 40.6461 ; 40.7931 ; 40.997 ; 41.2796 ; 41.5345 ; 41.7653 ; 42.0839 ; 42.5419 ; 43.0341 ; 43.4539 ; 43.5843 ] 
  
Bolt 1 - Tensile Force (kips): [34.6515 ; 34.5471 ; 34.4655 ; 34.3543 ; 34.2055 ; 34.1571 ; 34.0931 ; 34.0081 ; 33.8944 ; 33.6312 ; 33.0177 ; 31.9537 ; 30.1652 ; 27.6819 ; 24.7088 ; 24.0067 ; 23.9966 ; 23.9841 ; 
23.9685 ; 23.9472 ; 23.7602 ; 23.7355 ; 23.7249 ; 23.7233 ; 23.7246 ; 23.7273 ; 23.6853 ; 23.6201 ; 23.5867 ; 23.5488 ; 23.484 ; 23.4142 ; 23.3314 ; 23.1612 ; 22.9406 ; 22.827 ; 22.6768 ; 22.5041 ; 22.4027 ; 
22.1747 ; 21.8378 ; 21.4004 ; 20.775 ; 20.4668 ; 20.0605 ; 19.5447 ; 18.9118 ; 18.755 ; 18.5423 ; 18.2362 ; 17.9878 ; 17.8069 ; 17.5561 ; 17.3672 ; 17.274 ; 17.1391 ; 17.0897 ] 
  
Bolt 1 - Shear Force (kips): [0.0545644 ; 0.130397 ; 0.253664 ; 0.407317 ; 0.596714 ; 0.655521 ; 0.73183 ; 0.829679 ; 0.954707 ; 1.2307 ; 1.798 ; 2.6661 ; 3.99857 ; 5.68684 ; 7.5161 ; 7.91521 ; 7.91586 ; 
7.91376 ; 7.90937 ; 7.90252 ; 8.15502 ; 8.18051 ; 8.17448 ; 8.17233 ; 8.1703 ; 8.1675 ; 8.52641 ; 9.15619 ; 9.34266 ; 9.51924 ; 9.77526 ; 10.0095 ; 10.2262 ; 11.0297 ; 12.1745 ; 12.6194 ; 13.1634 ; 13.7649 ; 
14.0155 ; 14.5341 ; 15.2793 ; 16.1906 ; 17.4364 ; 17.9911 ; 18.7074 ; 19.7524 ; 21.1216 ; 21.5255 ; 22.0936 ; 22.8839 ; 23.6004 ; 24.2219 ; 24.9241 ; 25.7004 ; 26.5582 ; 27.4614 ; 27.7376 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.651 ; 34.519 ; 34.4151 ; 34.2876 ; 34.1556 ; 34.1226 ; 34.0836 ; 34.0503 ; 34.0213 ; 33.8945 ; 33.5371 ; 32.9865 ; 32.3709 ; 31.9755 ; 32.2804 ; 32.4414 ; 32.3623 ; 32.2615 ; 
32.1704 ; 32.0871 ; 32.4816 ; 32.4379 ; 32.2101 ; 32.223 ; 32.4529 ; 32.8083 ; 33.2989 ; 33.7997 ; 33.9829 ; 34.0524 ; 34.1527 ; 34.288 ; 34.5061 ; 34.8046 ; 35.1172 ; 35.2244 ; 35.4043 ; 35.6903 ; 35.7999 ; 
35.9329 ; 36.1282 ; 36.4294 ; 36.866 ; 37.0094 ; 37.1959 ; 37.5465 ; 38.0914 ; 38.2745 ; 38.5415 ; 38.8899 ; 39.275 ; 39.7382 ; 40.6807 ; 42.1078 ; 43.8484 ; 45.5358 ; 46.0951 ] 
  
Bolt 2 - Shear Force (kips): [0.0449406 ; 0.17537 ; 0.326571 ; 0.515292 ; 0.749079 ; 0.821607 ; 0.915625 ; 1.03588 ; 1.18984 ; 1.49649 ; 2.05974 ; 2.90755 ; 4.15312 ; 5.6332 ; 7.06921 ; 7.51209 ; 7.74998 ; 
8.08368 ; 8.52356 ; 9.10452 ; 9.56495 ; 9.81314 ; 10.2369 ; 10.371 ; 10.5708 ; 10.762 ; 10.9275 ; 11.5076 ; 11.7156 ; 11.76 ; 11.8256 ; 11.9898 ; 12.2395 ; 12.4808 ; 12.9168 ; 13.0402 ; 13.1971 ; 13.4172 ; 
13.4881 ; 13.5615 ; 13.6633 ; 13.8213 ; 14.0272 ; 14.1099 ; 14.413 ; 14.767 ; 15.1929 ; 15.4091 ; 15.7109 ; 16.2037 ; 16.6571 ; 17.0047 ; 17.0007 ; 16.834 ; 16.5922 ; 16.1192 ; 15.9407 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9437 ; 35.9995 ; 36.2572 ; 36.7756 ; 37.0174 ; 37.4428 ; 38.0921 ; 38.9366 ; 40.1187 ; 41.8563 ; 44.2826 ; 47.512 ; 51.4822 ; 55.2909 ; 56.2699 ; 56.5794 ; 57.016 ; 
57.6162 ; 58.4287 ; 59.6067 ; 59.9912 ; 60.5134 ; 60.7196 ; 61.0634 ; 61.5578 ; 62.2826 ; 63.2823 ; 63.6095 ; 63.7308 ; 63.9076 ; 64.1621 ; 64.5275 ; 65.0681 ; 65.8248 ; 66.0901 ; 66.4693 ; 67.0067 ; 67.1956 ; 
67.4716 ; 67.8786 ; 68.4366 ; 69.1713 ; 69.4175 ; 69.7389 ; 70.0632 ; 70.331 ; 70.3555 ; 70.4028 ; 70.4588 ; 70.5109 ; 70.5882 ; 70.726 ; 70.9022 ; 71.0526 ; 71.1281 ; 71.1427 ] 
  
Bolt 3 - Shear Force (kips): [0.021298 ; 0.030744 ; 0.074419 ; 0.14384 ; 0.22735 ; 0.25387 ; 0.28841 ; 0.33459 ; 0.39306 ; 0.46718 ; 0.57116 ; 0.73872 ; 0.91806 ; 1.0218 ; 1.1135 ; 1.1409 ; 1.1488 ; 1.1602 ; 
1.1767 ; 1.1997 ; 1.2302 ; 1.2396 ; 1.2519 ; 1.2559 ; 1.2616 ; 1.2689 ; 1.271 ; 1.258 ; 1.2516 ; 1.2484 ; 1.2434 ; 1.2355 ; 1.2213 ; 1.1918 ; 1.1384 ; 1.1163 ; 1.0815 ; 1.0265 ; 1.033 ; 1.0742 ; 1.0968 ; 1.107 ; 
1.1038 ; 1.0951 ; 1.0822 ; 1.0238 ; 0.92749 ; 1.0435 ; 1.1843 ; 1.4505 ; 1.7351 ; 2.1929 ; 2.6993 ; 3.304 ; 4.0384 ; 4.7821 ; 5.0413 ] 
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Figure B.183 Connection L8_4_0.75_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1031e+003 
  
Plastic Stiffness (k/in): 60.3851 
  
Displacement (in): [2.3262e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.10395 ; 0.10544 ; 0.10767 ; 
0.1085 ; 0.10975 ; 0.11163 ; 0.11445 ; 0.11868 ; 0.12502 ; 0.1274 ; 0.13097 ; 0.13632 ; 0.14435 ; 0.15639 ; 0.1609 ; 0.16768 ; 0.17783 ; 0.19307 ; 0.21593 ; 0.22451 ; 0.23736 ; 0.25665 ; 0.26388 ; 0.27473 ; 
0.291 ; 0.31541 ; 0.35203 ; 0.36576 ; 0.38636 ; 0.41725 ; 0.46359 ; 0.5331 ; 0.63737 ; 0.67647 ; 0.73512 ; 0.82309 ; 0.95505 ; 1.153 ; 1.2155 ; 1.3093 ; 1.3444 ; 1.3971 ; 1.4762 ; 1.5949 ; 1.7729 ; 1.8354 ; 1.9291 
; 2.0698 ; 2.2807 ; 2.5 ] 
  
Force (kips): [-0.77424 ; 3.84888 ; 7.23967 ; 11.3418 ; 16.0702 ; 17.438 ; 19.216 ; 21.4573 ; 23.678 ; 25.2874 ; 27.0653 ; 28.9901 ; 30.4624 ; 30.449 ; 30.4475 ; 30.4937 ; 30.6517 ; 30.7068 ; 30.7879 ; 30.9083 ; 
30.9608 ; 30.9587 ; 30.9519 ; 31.0838 ; 31.3953 ; 31.8254 ; 32.4228 ; 33.2708 ; 33.5568 ; 34.0126 ; 34.6341 ; 35.4904 ; 36.6964 ; 37.1196 ; 37.6983 ; 38.4564 ; 38.7315 ; 39.1351 ; 39.6915 ; 40.4285 ; 41.3689 ; 
41.691 ; 42.1331 ; 42.7459 ; 43.5611 ; 44.6321 ; 45.9666 ; 46.4035 ; 46.9946 ; 47.7544 ; 48.5562 ; 49.4776 ; 49.7384 ; 50.1034 ; 50.2441 ; 50.4408 ; 50.7457 ; 51.1525 ; 51.6895 ; 51.8677 ; 52.1202 ; 52.4671 ; 
52.9246 ; 53.3578 ] 
  
Bolt 1 - Tensile Force (kips): [34.6503 ; 34.5189 ; 34.4094 ; 34.258 ; 34.0578 ; 33.9938 ; 33.9047 ; 33.7781 ; 33.3711 ; 31.9101 ; 29.5851 ; 26.4672 ; 23.9766 ; 23.9595 ; 23.9583 ; 23.926 ; 23.7616 ; 23.7103 ; 
23.7026 ; 23.6986 ; 23.6934 ; 23.6892 ; 23.6863 ; 23.6729 ; 23.6507 ; 23.6277 ; 23.5878 ; 23.5423 ; 23.5078 ; 23.4031 ; 23.2968 ; 23.1374 ; 22.8615 ; 22.7169 ; 22.5323 ; 22.303 ; 22.1699 ; 21.9064 ; 21.5192 ; 
21.0699 ; 20.3971 ; 20.0885 ; 19.6509 ; 19.0992 ; 18.4949 ; 17.8915 ; 17.2165 ; 16.983 ; 16.7888 ; 16.5842 ; 16.1493 ; 15.7089 ; 15.5988 ; 15.5374 ; 15.5314 ; 15.5198 ; 15.4263 ; 15.3602 ; 15.3452 ; 15.3339 ; 
15.3398 ; 15.3792 ; 15.4307 ; 15.4625 ] 
  
Bolt 1 - Shear Force (kips): [0.0499416 ; 0.179088 ; 0.339686 ; 0.538496 ; 0.777171 ; 0.84909 ; 0.944935 ; 1.07367 ; 1.473 ; 2.6863 ; 4.39077 ; 6.44383 ; 7.91124 ; 7.90657 ; 7.90619 ; 7.95764 ; 8.14872 ; 
8.20702 ; 8.21303 ; 8.21533 ; 8.21722 ; 8.21684 ; 8.21513 ; 8.31523 ; 8.4764 ; 8.64632 ; 8.92966 ; 9.27645 ; 9.41586 ; 9.81982 ; 10.1244 ; 10.6385 ; 11.9626 ; 12.4982 ; 13.1233 ; 13.8053 ; 14.0943 ; 14.6605 ; 
15.4619 ; 16.3318 ; 17.594 ; 18.1188 ; 18.8813 ; 19.9789 ; 21.2326 ; 22.5974 ; 24.3797 ; 24.9829 ; 25.7703 ; 26.9827 ; 28.5983 ; 30.3377 ; 30.819 ; 31.4397 ; 31.6566 ; 31.9772 ; 32.522 ; 33.2191 ; 34.1616 ; 
34.4659 ; 34.9077 ; 35.4624 ; 36.0814 ; 36.6432 ] 
  
Bolt 2 - Tensile Force (kips): [34.6512 ; 34.5 ; 34.371 ; 34.2053 ; 34.0215 ; 33.9729 ; 33.9098 ; 33.8334 ; 33.499 ; 32.123 ; 29.9944 ; 27.3576 ; 25.0723 ; 25.0416 ; 25.0396 ; 25.0574 ; 25.1161 ; 25.1247 ; 25.072 
; 24.9938 ; 24.9576 ; 24.9478 ; 24.9396 ; 25.0106 ; 25.1161 ; 25.3176 ; 25.6198 ; 26.0122 ; 26.1639 ; 26.4381 ; 26.8165 ; 27.4261 ; 28.4729 ; 28.9025 ; 29.541 ; 30.4209 ; 30.7495 ; 31.2355 ; 31.9148 ; 32.8347 ; 
34.0599 ; 34.4763 ; 35.0705 ; 35.8193 ; 36.7295 ; 37.8184 ; 39.2154 ; 39.6474 ; 40.1917 ; 40.8471 ; 41.6907 ; 42.7985 ; 43.1177 ; 43.5769 ; 43.7538 ; 44.015 ; 44.3713 ; 44.8889 ; 45.6535 ; 45.937 ; 46.3808 ; 
47.0504 ; 48.0688 ; 49.118 ] 
  
Bolt 2 - Shear Force (kips): [0.0403205 ; 0.214188 ; 0.395934 ; 0.621606 ; 0.892604 ; 0.97378 ; 1.0819 ; 1.22717 ; 1.63077 ; 2.82861 ; 4.5114 ; 6.51373 ; 8.25867 ; 8.26286 ; 8.26255 ; 8.26863 ; 8.28796 ; 
8.30582 ; 8.41166 ; 8.57212 ; 8.64363 ; 8.64619 ; 8.64371 ; 8.67244 ; 8.86508 ; 9.10395 ; 9.38786 ; 9.88531 ; 10.0329 ; 10.158 ; 10.5028 ; 11.0162 ; 11.5547 ; 11.7676 ; 12.0873 ; 12.4558 ; 12.6334 ; 12.8423 ; 
13.1222 ; 13.6699 ; 14.2154 ; 14.3825 ; 14.5604 ; 14.9435 ; 15.4941 ; 16.2908 ; 17.1654 ; 17.5141 ; 17.9849 ; 18.5236 ; 19.2026 ; 20.029 ; 20.2659 ; 20.6227 ; 20.7481 ; 20.9271 ; 21.1905 ; 21.5801 ; 22.0181 ; 
22.151 ; 22.3079 ; 22.4321 ; 22.4954 ; 22.4896 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9601 ; 36.0541 ; 36.3787 ; 37.0414 ; 37.3708 ; 37.8741 ; 38.5518 ; 39.3318 ; 40.1089 ; 41.38 ; 43.5874 ; 46.0605 ; 46.0465 ; 46.0448 ; 46.1183 ; 46.3986 ; 46.4977 ; 
46.6457 ; 46.8675 ; 46.9651 ; 46.9632 ; 46.9549 ; 47.1897 ; 47.7601 ; 48.568 ; 49.6938 ; 51.2668 ; 51.7851 ; 52.5822 ; 53.6352 ; 54.9647 ; 56.6763 ; 57.2534 ; 58.0384 ; 59.0599 ; 59.4158 ; 59.9236 ; 60.6129 ; 
61.5225 ; 62.6897 ; 63.0823 ; 63.6146 ; 64.3274 ; 65.2927 ; 66.575 ; 68.1727 ; 68.6776 ; 69.3423 ; 70.1086 ; 70.5942 ; 70.9313 ; 71.0075 ; 71.1096 ; 71.1669 ; 71.2242 ; 71.1675 ; 71.1491 ; 71.2128 ; 71.1858 ; 
71.1795 ; 71.2459 ; 71.3727 ; 71.3883 ] 
  
Bolt 3 - Shear Force (kips): [0.020629 ; 0.034237 ; 0.08346 ; 0.15812 ; 0.24616 ; 0.27251 ; 0.30942 ; 0.35803 ; 0.41587 ; 0.46254 ; 0.52427 ; 0.62573 ; 0.75236 ; 0.75154 ; 0.75145 ; 0.75511 ; 0.76707 ; 0.77112 
; 0.77702 ; 0.78539 ; 0.78897 ; 0.78894 ; 0.78855 ; 0.79675 ; 0.81318 ; 0.83248 ; 0.85133 ; 0.86606 ; 0.86872 ; 0.87079 ; 0.87345 ; 0.88657 ; 0.90383 ; 0.90573 ; 0.90688 ; 0.90882 ; 0.90874 ; 0.9086 ; 0.90982 ; 
0.91467 ; 0.91893 ; 0.91997 ; 0.92408 ; 0.92917 ; 0.92263 ; 0.87393 ; 0.74678 ; 0.69499 ; 0.6476 ; 0.71149 ; 0.61703 ; 0.50073 ; 0.48 ; 0.4695 ; 0.51558 ; 0.5678 ; 0.82966 ; 1.2863 ; 1.9953 ; 2.3682 ; 2.7826 ; 
3.1574 ; 3.5564 ; 4.1568 ] 
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Figure B.184 Connection L8_4_0.75_0.75_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.75_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.7337e+003 
  
Plastic Stiffness (k/in): 42.9501 
  
Displacement (in): [2.3501e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.072601 ; 0.080944 ; 0.093458 ; 0.11223 ; 0.14039 ; 0.15095 ; 0.16678 ; 0.16827 ; 
0.1705 ; 0.17384 ; 0.17885 ; 0.18073 ; 0.18143 ; 0.18249 ; 0.18407 ; 0.18645 ; 0.19002 ; 0.19537 ; 0.19738 ; 0.20039 ; 0.20152 ; 0.20321 ; 0.20575 ; 0.20956 ; 0.21527 ; 0.22385 ; 0.2367 ; 0.25599 ; 0.26322 ; 
0.27407 ; 0.29035 ; 0.31476 ; 0.32391 ; 0.33764 ; 0.35824 ; 0.38913 ; 0.40071 ; 0.41809 ; 0.44416 ; 0.48326 ; 0.54191 ; 0.5639 ; 0.59689 ; 0.64638 ; 0.72061 ; 0.74845 ; 0.7902 ; 0.85283 ; 0.94678 ; 1.0877 ; 
1.1009 ; 1.1207 ; 1.1505 ; 1.195 ; 1.2619 ; 1.3622 ; 1.5127 ; 1.5692 ; 1.6538 ; 1.7808 ; 1.9712 ; 2.2212 ; 2.4712 ; 2.5 ] 
  
Force (kips): [-0.782228 ; 10.6818 ; 12.566 ; 14.2596 ; 16.321 ; 18.7656 ; 21.5334 ; 23.7846 ; 25.4597 ; 27.1279 ; 27.6354 ; 28.3338 ; 29.2843 ; 30.5108 ; 30.844 ; 31.0347 ; 31.0337 ; 31.1033 ; 31.2542 ; 31.4143 
; 31.4126 ; 31.4168 ; 31.4587 ; 31.5189 ; 31.6093 ; 31.7425 ; 31.8376 ; 31.8375 ; 31.8342 ; 31.8403 ; 31.9168 ; 32.0286 ; 32.1898 ; 32.4264 ; 32.7698 ; 33.2671 ; 33.9323 ; 34.1827 ; 34.5272 ; 35.0094 ; 35.7118 ; 
35.9559 ; 36.2972 ; 36.7395 ; 37.3173 ; 37.5277 ; 37.8283 ; 38.25 ; 38.8223 ; 39.6184 ; 39.8967 ; 40.2912 ; 40.8441 ; 41.5793 ; 41.8392 ; 42.2044 ; 42.7021 ; 43.3453 ; 44.0681 ; 44.1345 ; 44.2292 ; 44.3665 ; 
44.5701 ; 44.8553 ; 45.2472 ; 45.7713 ; 45.9811 ; 46.2606 ; 46.6419 ; 47.1426 ; 47.7252 ; 48.2209 ; 48.2754 ] 
  
Bolt 1 - Tensile Force (kips): [34.6494 ; 34.2792 ; 34.2025 ; 34.1294 ; 34.0339 ; 33.9081 ; 33.7265 ; 33.0483 ; 31.1352 ; 28.9341 ; 28.2131 ; 27.1904 ; 25.7231 ; 23.9781 ; 23.9565 ; 23.9303 ; 23.9279 ; 23.9017 ; 
23.808 ; 23.6923 ; 23.6881 ; 23.687 ; 23.6852 ; 23.6826 ; 23.6785 ; 23.6721 ; 23.6668 ; 23.6665 ; 23.6662 ; 23.6656 ; 23.6544 ; 23.6365 ; 23.6146 ; 23.5922 ; 23.563 ; 23.5027 ; 23.4162 ; 23.3237 ; 23.225 ; 
23.097 ; 22.8655 ; 22.778 ; 22.6199 ; 22.4439 ; 22.2451 ; 22.0886 ; 21.8382 ; 21.4775 ; 21.0696 ; 20.3577 ; 20.0789 ; 19.6755 ; 19.0592 ; 18.3999 ; 18.2247 ; 17.9547 ; 17.6448 ; 17.1333 ; 16.7835 ; 16.7686 ; 
16.7394 ; 16.6456 ; 16.5276 ; 16.3545 ; 16.1187 ; 15.8595 ; 15.7512 ; 15.6191 ; 15.5267 ; 15.5018 ; 15.3365 ; 15.2613 ; 15.2507 ] 
  
Bolt 1 - Shear Force (kips): [0.0498963 ; 0.511036 ; 0.606268 ; 0.69388 ; 0.804362 ; 0.941854 ; 1.12646 ; 1.76124 ; 3.27892 ; 4.83956 ; 5.32119 ; 5.98567 ; 6.89486 ; 7.90736 ; 7.90457 ; 7.89692 ; 7.89617 ; 
7.94785 ; 8.07149 ; 8.2036 ; 8.20502 ; 8.20516 ; 8.20459 ; 8.20369 ; 8.2022 ; 8.19976 ; 8.19746 ; 8.19708 ; 8.19646 ; 8.19855 ; 8.27279 ; 8.38209 ; 8.51354 ; 8.63338 ; 8.77294 ; 9.10865 ; 9.46918 ; 9.79579 ; 
10.0658 ; 10.3984 ; 11.5392 ; 11.9507 ; 12.5801 ; 13.2203 ; 13.8613 ; 14.2315 ; 14.7858 ; 15.5634 ; 16.4068 ; 17.7595 ; 18.2412 ; 18.9985 ; 20.2153 ; 21.6297 ; 22.0197 ; 22.6348 ; 23.4951 ; 24.6908 ; 26.1307 ; 
26.2699 ; 26.4824 ; 26.8409 ; 27.3201 ; 27.9824 ; 28.8198 ; 29.8135 ; 30.1889 ; 30.6867 ; 31.2862 ; 32.0217 ; 32.9876 ; 33.8046 ; 33.8988 ] 
  
Bolt 2 - Tensile Force (kips): [34.6482 ; 34.2309 ; 34.1608 ; 34.1004 ; 34.0356 ; 33.9651 ; 33.8902 ; 33.3853 ; 31.7432 ; 30.2724 ; 29.9252 ; 29.512 ; 29.0266 ; 28.1626 ; 27.5325 ; 27.1605 ; 27.1508 ; 27.1998 ; 
27.3082 ; 27.4265 ; 27.4206 ; 27.4218 ; 27.4356 ; 27.4472 ; 27.4771 ; 27.5406 ; 27.5753 ; 27.5671 ; 27.5587 ; 27.5652 ; 27.6559 ; 27.7855 ; 27.9732 ; 28.2495 ; 28.6657 ; 29.2802 ; 30.1278 ; 30.4587 ; 30.9175 ; 
31.5252 ; 32.4077 ; 32.7187 ; 33.1534 ; 33.7188 ; 34.4761 ; 34.7536 ; 35.1382 ; 35.6645 ; 36.396 ; 37.3258 ; 37.6302 ; 38.0959 ; 38.7106 ; 39.5291 ; 39.8166 ; 40.2459 ; 40.8199 ; 41.3812 ; 42.2191 ; 42.3036 ; 
42.4281 ; 42.5747 ; 42.7927 ; 43.0812 ; 43.4828 ; 44.0618 ; 44.2919 ; 44.6553 ; 45.2701 ; 46.2677 ; 47.577 ; 48.7225 ; 48.872 ] 
  
Bolt 2 - Shear Force (kips): [0.0399393 ; 0.59433 ; 0.703566 ; 0.803772 ; 0.929905 ; 1.08632 ; 1.29553 ; 1.91966 ; 3.41124 ; 4.91576 ; 5.36781 ; 5.97538 ; 6.78541 ; 8.01183 ; 8.60061 ; 8.95013 ; 8.95354 ; 
8.9715 ; 9.00683 ; 9.04793 ; 9.04762 ; 9.05223 ; 9.09511 ; 9.16019 ; 9.2519 ; 9.3829 ; 9.48252 ; 9.48574 ; 9.48534 ; 9.48761 ; 9.50637 ; 9.52885 ; 9.56351 ; 9.70247 ; 9.95568 ; 10.254 ; 10.5885 ; 10.6502 ; 
10.8272 ; 11.1466 ; 11.3773 ; 11.4758 ; 11.5994 ; 11.8032 ; 12.0833 ; 12.1434 ; 12.2411 ; 12.4086 ; 12.7002 ; 13.2466 ; 13.5042 ; 13.7846 ; 14.1813 ; 14.7888 ; 15.0718 ; 15.3861 ; 15.8208 ; 16.5394 ; 17.3495 ; 
17.4098 ; 17.4917 ; 17.6243 ; 17.8145 ; 18.0596 ; 18.4168 ; 18.8711 ; 19.0125 ; 19.2389 ; 19.4702 ; 19.6145 ; 19.5723 ; 19.4925 ; 19.4783 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.3834 ; 36.6297 ; 36.895 ; 37.4248 ; 38.2265 ; 39.2723 ; 40.6733 ; 42.4142 ; 45.1542 ; 46.1526 ; 47.5821 ; 49.5599 ; 52.0252 ; 52.6879 ; 53.0672 ; 53.0669 ; 53.1921 ; 
53.4636 ; 53.7474 ; 53.7457 ; 53.7522 ; 53.8256 ; 53.9312 ; 54.088 ; 54.3157 ; 54.4773 ; 54.478 ; 54.4742 ; 54.4824 ; 54.6023 ; 54.7784 ; 55.0348 ; 55.4085 ; 55.9434 ; 56.7 ; 57.7201 ; 58.0832 ; 58.593 ; 59.2998 
; 60.2812 ; 60.6226 ; 61.1061 ; 61.7633 ; 62.6334 ; 62.9354 ; 63.3539 ; 63.9101 ; 64.6443 ; 65.6384 ; 65.9804 ; 66.4678 ; 67.1474 ; 68.0426 ; 68.3325 ; 68.7506 ; 69.31 ; 69.9425 ; 70.3638 ; 70.3668 ; 70.37 ; 
70.4012 ; 70.4337 ; 70.4709 ; 70.5224 ; 70.6779 ; 70.7047 ; 70.7913 ; 70.9267 ; 71.1091 ; 71.0965 ; 71.2091 ; 71.2264 ] 
  
Bolt 3 - Shear Force (kips): [0.023486 ; 0.16018 ; 0.19722 ; 0.23097 ; 0.27312 ; 0.32845 ; 0.40056 ; 0.48684 ; 0.58429 ; 0.76584 ; 0.82476 ; 0.88785 ; 0.94361 ; 0.98105 ; 0.98746 ; 0.99082 ; 0.99087 ; 0.99207 ; 
0.99523 ; 0.99921 ; 0.99912 ; 0.9993 ; 1.0005 ; 1.0022 ; 1.0048 ; 1.0088 ; 1.012 ; 1.0121 ; 1.0119 ; 1.0122 ; 1.0143 ; 1.0173 ; 1.0215 ; 1.0272 ; 1.0344 ; 1.0402 ; 1.0432 ; 1.0428 ; 1.0424 ; 1.0419 ; 1.0388 ; 1.0381 
; 1.0378 ; 1.0397 ; 1.0418 ; 1.0429 ; 1.0454 ; 1.0482 ; 1.0469 ; 1.0222 ; 1.0059 ; 0.97625 ; 0.92279 ; 0.83637 ; 0.88614 ; 0.92571 ; 0.9511 ; 0.96751 ; 0.87278 ; 0.92531 ; 0.99685 ; 1.0547 ; 1.1641 ; 1.372 ; 1.7539 
; 2.3763 ; 2.6569 ; 2.9371 ; 3.2647 ; 3.6627 ; 4.583 ; 5.0986 ; 5.147 ] 
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Figure B.185 Connection L8_4_0.75_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.0812e+003 
  
Plastic Stiffness (k/in): 60.4863 
  
Displacement (in): [2.6131e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.10692 ; 0.11286 ; 0.12177 ; 
0.12511 ; 0.12637 ; 0.12824 ; 0.13106 ; 0.13529 ; 0.14163 ; 0.15115 ; 0.16542 ; 0.18682 ; 0.19485 ; 0.20689 ; 0.22495 ; 0.25204 ; 0.2622 ; 0.26601 ; 0.27173 ; 0.2803 ; 0.29316 ; 0.31244 ; 0.34137 ; 0.35222 ; 
0.3685 ; 0.39291 ; 0.42952 ; 0.48444 ; 0.56683 ; 0.59772 ; 0.64406 ; 0.71357 ; 0.81784 ; 0.97424 ; 1.2088 ; 1.4588 ; 1.5213 ; 1.6151 ; 1.6503 ; 1.703 ; 1.7821 ; 1.9007 ; 2.0787 ; 2.3287 ; 2.5 ] 
  
Force (kips): [-0.948929 ; 3.64057 ; 7.0221 ; 11.1148 ; 15.8409 ; 17.2074 ; 18.9802 ; 21.236 ; 23.5012 ; 25.2019 ; 26.9885 ; 28.9654 ; 30.543 ; 30.5323 ; 30.6115 ; 30.9382 ; 31.0165 ; 31.0147 ; 31.0139 ; 31.1379 
; 31.3704 ; 31.7069 ; 32.1929 ; 32.8798 ; 33.8175 ; 35.053 ; 35.5026 ; 36.1372 ; 37.0107 ; 38.146 ; 38.52 ; 38.6586 ; 38.8663 ; 39.1698 ; 39.5992 ; 40.1825 ; 40.9774 ; 41.2555 ; 41.6536 ; 42.209 ; 42.9496 ; 
43.9162 ; 45.127 ; 45.5274 ; 46.0728 ; 46.7974 ; 47.7108 ; 48.6588 ; 49.7123 ; 50.6464 ; 50.8856 ; 51.2009 ; 51.3113 ; 51.4717 ; 51.7042 ; 52.0285 ; 52.4623 ; 52.9911 ; 53.3245 ] 
  
Bolt 1 - Tensile Force (kips): [34.7136 ; 34.5725 ; 34.4547 ; 34.2928 ; 34.0805 ; 34.0132 ; 33.9191 ; 33.7883 ; 33.3886 ; 32.001 ; 29.6819 ; 26.5158 ; 24.005 ; 23.9875 ; 23.9208 ; 23.7442 ; 23.7341 ; 23.732 ; 
23.7314 ; 23.7169 ; 23.6904 ; 23.67 ; 23.6472 ; 23.6051 ; 23.5247 ; 23.3177 ; 23.2166 ; 23.0731 ; 22.855 ; 22.5854 ; 22.4682 ; 22.4053 ; 22.2744 ; 22.0907 ; 21.8249 ; 21.5234 ; 21.0915 ; 20.8932 ; 20.5622 ; 
20.1525 ; 19.5348 ; 18.9905 ; 18.5057 ; 18.339 ; 18.0402 ; 17.7754 ; 17.4647 ; 16.9069 ; 16.3533 ; 16.1529 ; 16.1184 ; 16.0738 ; 16.0656 ; 16.0759 ; 16.0936 ; 16.1002 ; 16.1095 ; 16.1093 ; 16.1161 ] 
  
Bolt 1 - Shear Force (kips): [0.0485468 ; 0.186533 ; 0.350636 ; 0.554641 ; 0.800371 ; 0.874251 ; 0.972372 ; 1.10242 ; 1.49013 ; 2.64298 ; 4.34907 ; 6.44013 ; 7.92029 ; 7.9158 ; 8.00674 ; 8.20466 ; 8.20674 ; 
8.20606 ; 8.20574 ; 8.30994 ; 8.50464 ; 8.66051 ; 8.82624 ; 9.17167 ; 9.60206 ; 10.2641 ; 10.7149 ; 11.4279 ; 12.4643 ; 13.5298 ; 13.8604 ; 14.0236 ; 14.3313 ; 14.762 ; 15.3687 ; 16.0543 ; 17.0266 ; 17.4432 ; 
18.1107 ; 19.0536 ; 20.4299 ; 21.7827 ; 23.2751 ; 23.8157 ; 24.6043 ; 25.6406 ; 27.0819 ; 28.9215 ; 30.8948 ; 32.505 ; 32.8546 ; 33.3717 ; 33.5493 ; 33.7885 ; 34.1384 ; 34.6407 ; 35.2794 ; 35.9854 ; 36.402 ] 
  
Bolt 2 - Tensile Force (kips): [34.7268 ; 34.5727 ; 34.4431 ; 34.2794 ; 34.1057 ; 34.061 ; 34.0072 ; 33.9467 ; 33.6608 ; 32.399 ; 30.3238 ; 27.6896 ; 25.2006 ; 25.1658 ; 25.1942 ; 25.1352 ; 25.0821 ; 25.0797 ; 
25.0789 ; 25.1387 ; 25.2528 ; 25.3855 ; 25.6016 ; 25.9622 ; 26.4483 ; 27.2362 ; 27.5688 ; 28.0712 ; 28.7783 ; 29.8478 ; 30.2496 ; 30.4072 ; 30.6492 ; 30.9956 ; 31.5032 ; 32.2225 ; 33.2167 ; 33.562 ; 34.0631 ; 
34.7314 ; 35.6552 ; 36.7086 ; 38.0031 ; 38.4498 ; 39.0433 ; 39.8222 ; 40.7355 ; 41.7976 ; 43.2613 ; 44.5267 ; 44.837 ; 45.3118 ; 45.4885 ; 45.769 ; 46.1961 ; 46.8167 ; 47.7081 ; 48.8167 ; 49.5852 ] 
  
Bolt 2 - Shear Force (kips): [ 0.0631 ; 0.188293 ; 0.362751 ; 0.578739 ; 0.836846 ; 0.913805 ; 1.01547 ; 1.14866 ; 1.52138 ; 2.64883 ; 4.32402 ; 6.36126 ; 8.29423 ; 8.30344 ; 8.31372 ; 8.55657 ; 8.66244 ; 
8.66277 ; 8.66257 ; 8.68078 ; 8.71521 ; 8.89792 ; 9.21182 ; 9.53294 ; 10.0288 ; 10.5787 ; 10.8037 ; 11.0418 ; 11.3773 ; 12.1643 ; 12.3617 ; 12.42 ; 12.4896 ; 12.6551 ; 12.8909 ; 13.2543 ; 13.8432 ; 14.01 ; 
14.2302 ; 14.5701 ; 14.9187 ; 15.7603 ; 16.6858 ; 16.966 ; 17.3533 ; 17.8925 ; 18.5403 ; 19.3546 ; 20.3146 ; 21.15 ; 21.3519 ; 21.5732 ; 21.6486 ; 21.7313 ; 21.8142 ; 21.8511 ; 21.8323 ; 21.8717 ; 21.8805 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9579 ; 36.0465 ; 36.3651 ; 37.0176 ; 37.3418 ; 37.8465 ; 38.5293 ; 39.327 ; 40.1602 ; 41.4583 ; 43.6805 ; 46.352 ; 46.3412 ; 46.4752 ; 47.0667 ; 47.2115 ; 47.2093 ; 
47.2082 ; 47.4319 ; 47.8602 ; 48.4925 ; 49.412 ; 50.7033 ; 52.4274 ; 54.5195 ; 55.1888 ; 56.1115 ; 57.343 ; 58.878 ; 59.3795 ; 59.5612 ; 59.8277 ; 60.2088 ; 60.7396 ; 61.4585 ; 62.414 ; 62.7407 ; 63.1993 ; 
63.8216 ; 64.6397 ; 65.7564 ; 67.2062 ; 67.6829 ; 68.3327 ; 69.1776 ; 70.1281 ; 70.6756 ; 71.022 ; 71.2241 ; 71.1834 ; 71.1653 ; 71.1812 ; 71.2184 ; 71.2252 ; 71.2108 ; 71.252 ; 71.395 ; 71.386 ] 
  
Bolt 3 - Shear Force (kips): [0.030766 ; 0.026063 ; 0.074315 ; 0.14843 ; 0.23604 ; 0.2621 ; 0.2982 ; 0.34668 ; 0.40401 ; 0.45238 ; 0.51062 ; 0.60655 ; 0.73472 ; 0.73418 ; 0.7398 ; 0.76103 ; 0.76584 ; 0.76577 ; 
0.76572 ; 0.77243 ; 0.78359 ; 0.79771 ; 0.81322 ; 0.82635 ; 0.83514 ; 0.84673 ; 0.85507 ; 0.86641 ; 0.8747 ; 0.87848 ; 0.87869 ; 0.8787 ; 0.87876 ; 0.87906 ; 0.8804 ; 0.88378 ; 0.88734 ; 0.88727 ; 0.88846 ; 
0.89128 ; 0.89533 ; 0.87856 ; 0.80227 ; 0.76541 ; 0.7071 ; 0.61965 ; 0.61011 ; 0.54726 ; 0.45296 ; 0.55598 ; 0.77565 ; 1.253 ; 1.4062 ; 1.5714 ; 1.9459 ; 2.504 ; 3.1009 ; 3.5705 ; 4.0751 ] 
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Figure B.186 Connection L8_4_0.75_0.75_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.75_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 3.5038e+003 
  
Plastic Stiffness (k/in): 50.8261 
  
Displacement (in): [2.9044e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.15048 ; 0.17424 ; 0.18314 ; 
0.18649 ; 0.1915 ; 0.19901 ; 0.20183 ; 0.20289 ; 0.20447 ; 0.20507 ; 0.20596 ; 0.2073 ; 0.20931 ; 0.21232 ; 0.21683 ; 0.22361 ; 0.22614 ; 0.22995 ; 0.23567 ; 0.24424 ; 0.2571 ; 0.27638 ; 0.29567 ; 0.31496 ; 
0.34389 ; 0.38728 ; 0.40356 ; 0.42797 ; 0.46458 ; 0.5195 ; 0.5401 ; 0.571 ; 0.61734 ; 0.68685 ; 0.71291 ; 0.75201 ; 0.81066 ; 0.89864 ; 1.0306 ; 1.0801 ; 1.1543 ; 1.1822 ; 1.2239 ; 1.2865 ; 1.3805 ; 1.5214 ; 
1.5742 ; 1.6535 ; 1.7724 ; 1.9508 ; 2.2008 ; 2.4508 ; 2.5 ] 
  
Force (kips): [-0.956552 ; 2.97466 ; 5.88677 ; 9.42887 ; 13.6213 ; 14.9033 ; 16.512 ; 18.5244 ; 20.9426 ; 23.1338 ; 24.8849 ; 26.532 ; 28.2457 ; 30.2631 ; 30.8008 ; 31.2134 ; 31.4881 ; 31.5088 ; 31.697 ; 31.8742 
; 31.8785 ; 31.878 ; 31.8768 ; 31.9008 ; 31.939 ; 31.9962 ; 32.0821 ; 32.2072 ; 32.386 ; 32.6364 ; 32.7365 ; 32.8831 ; 33.0991 ; 33.4118 ; 33.8457 ; 34.4715 ; 35.032 ; 35.5917 ; 36.3269 ; 37.2162 ; 37.5203 ; 
37.9489 ; 38.5251 ; 39.3101 ; 39.5901 ; 39.992 ; 40.5413 ; 41.2625 ; 41.5114 ; 41.8623 ; 42.3561 ; 43.0212 ; 43.8007 ; 44.0422 ; 44.3938 ; 44.52 ; 44.7054 ; 44.966 ; 45.326 ; 45.8116 ; 45.9825 ; 46.2487 ; 
46.5991 ; 47.0739 ; 47.6634 ; 48.163 ; 48.2533 ] 
  
Bolt 1 - Tensile Force (kips): [34.7118 ; 34.5914 ; 34.4924 ; 34.356 ; 34.1729 ; 34.1121 ; 34.0311 ; 33.9198 ; 33.769 ; 33.2607 ; 31.8216 ; 29.7183 ; 27.3203 ; 24.1532 ; 24.0102 ; 23.9616 ; 23.7552 ; 23.7496 ; 
23.7492 ; 23.7483 ; 23.7476 ; 23.7474 ; 23.7471 ; 23.7457 ; 23.7408 ; 23.7335 ; 23.7216 ; 23.7071 ; 23.6926 ; 23.6829 ; 23.6675 ; 23.6498 ; 23.6348 ; 23.629 ; 23.6134 ; 23.4637 ; 23.3535 ; 23.1913 ; 22.9163 ; 
22.6304 ; 22.4432 ; 22.1001 ; 21.7379 ; 21.1893 ; 20.9436 ; 20.6026 ; 20.1271 ; 19.5042 ; 19.3302 ; 19.1044 ; 18.8326 ; 18.4774 ; 18.0581 ; 17.965 ; 17.6606 ; 17.5574 ; 17.4061 ; 17.2368 ; 17.0139 ; 16.7475 ; 
16.6631 ; 16.5605 ; 16.4566 ; 16.3592 ; 16.2792 ; 16.2222 ; 16.2123 ] 
  
Bolt 1 - Shear Force (kips): [0.0485867 ; 0.156222 ; 0.298491 ; 0.47627 ; 0.695886 ; 0.765603 ; 0.855803 ; 0.972964 ; 1.12357 ; 1.60882 ; 2.78557 ; 4.32759 ; 5.93198 ; 7.84057 ; 7.92106 ; 7.95463 ; 8.18673 ; 
8.1893 ; 8.18898 ; 8.18832 ; 8.18781 ; 8.18761 ; 8.18729 ; 8.1973 ; 8.23163 ; 8.28484 ; 8.3735 ; 8.48719 ; 8.61006 ; 8.70257 ; 8.81056 ; 8.94446 ; 9.07836 ; 9.20684 ; 9.37082 ; 10.0055 ; 10.4319 ; 11.2968 ; 
12.6089 ; 13.7687 ; 14.2637 ; 15.09 ; 15.98 ; 17.2736 ; 17.7944 ; 18.5844 ; 19.6526 ; 21.1349 ; 21.5681 ; 22.1981 ; 23.0244 ; 24.158 ; 25.7332 ; 26.2516 ; 27.2318 ; 27.5466 ; 27.965 ; 28.4916 ; 29.1869 ; 30.0161 
; 30.2748 ; 30.6308 ; 31.1355 ; 31.8385 ; 32.7164 ; 33.5239 ; 33.6764 ] 
  
Bolt 2 - Tensile Force (kips): [34.7215 ; 34.5914 ; 34.4823 ; 34.3442 ; 34.1976 ; 34.1596 ; 34.1181 ; 34.0738 ; 34.0456 ; 33.7205 ; 32.5616 ; 31.008 ; 29.9158 ; 28.9014 ; 28.059 ; 27.3546 ; 27.5395 ; 27.5375 ; 
27.5928 ; 27.6407 ; 27.6371 ; 27.6347 ; 27.632 ; 27.6579 ; 27.6961 ; 27.7535 ; 27.8412 ; 27.9687 ; 28.1497 ; 28.4079 ; 28.5176 ; 28.6791 ; 28.9193 ; 29.2555 ; 29.7475 ; 30.5311 ; 31.2432 ; 31.9323 ; 32.9011 ; 
34.0446 ; 34.4273 ; 34.9561 ; 35.6305 ; 36.5896 ; 36.9233 ; 37.391 ; 38.0047 ; 38.8738 ; 39.1627 ; 39.583 ; 40.21 ; 40.9887 ; 41.8599 ; 42.1898 ; 42.644 ; 42.8076 ; 43.0569 ; 43.4014 ; 43.8984 ; 44.6788 ; 
44.9846 ; 45.4358 ; 46.0994 ; 47.0652 ; 48.484 ; 49.6777 ; 49.9048 ] 
  
Bolt 2 - Shear Force (kips): [0.0629696 ; 0.155563 ; 0.306197 ; 0.494059 ; 0.724377 ; 0.797135 ; 0.890693 ; 1.01145 ; 1.16371 ; 1.62465 ; 2.76505 ; 4.25957 ; 5.75314 ; 7.50507 ; 8.34756 ; 9.01872 ; 9.08495 ; 
9.10754 ; 9.29539 ; 9.47857 ; 9.4854 ; 9.48606 ; 9.48613 ; 9.4939 ; 9.50386 ; 9.51813 ; 9.53691 ; 9.56585 ; 9.61151 ; 9.68298 ; 9.69873 ; 9.74102 ; 9.88275 ; 10.1607 ; 10.4752 ; 10.7049 ; 11.0046 ; 11.2888 ; 
11.4876 ; 11.9732 ; 12.1115 ; 12.2686 ; 12.6086 ; 12.996 ; 13.1707 ; 13.48 ; 13.9512 ; 14.4811 ; 14.7656 ; 15.0982 ; 15.4986 ; 16.2128 ; 17.1921 ; 17.4624 ; 17.7842 ; 17.9155 ; 18.0891 ; 18.3124 ; 18.5556 ; 
18.7574 ; 18.788 ; 18.831 ; 18.8629 ; 18.9033 ; 18.9062 ; 18.8254 ; 18.799 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9428 ; 35.997 ; 36.2599 ; 36.8065 ; 37.0669 ; 37.5277 ; 38.2068 ; 39.1048 ; 40.3283 ; 41.9144 ; 44.1993 ; 47.5527 ; 51.7252 ; 52.8134 ; 53.6239 ; 54.108 ; 54.1445 ; 
54.4688 ; 54.77 ; 54.7773 ; 54.7767 ; 54.7753 ; 54.8144 ; 54.8755 ; 54.9668 ; 55.1025 ; 55.3016 ; 55.5893 ; 56.0002 ; 56.1546 ; 56.3813 ; 56.7119 ; 57.1865 ; 57.849 ; 58.7621 ; 59.5753 ; 60.338 ; 61.3483 ; 
62.6154 ; 63.0397 ; 63.6109 ; 64.3488 ; 65.3297 ; 65.6678 ; 66.1531 ; 66.8241 ; 67.7138 ; 68.0152 ; 68.438 ; 68.9958 ; 69.7 ; 70.2785 ; 70.3891 ; 70.474 ; 70.4998 ; 70.5118 ; 70.5316 ; 70.5742 ; 70.7041 ; 
70.7139 ; 70.8002 ; 70.9181 ; 71.0903 ; 71.1258 ; 71.2009 ; 71.2243 ] 
  
Bolt 3 - Shear Force (kips): [0.033838 ; 0.020438 ; 0.06251 ; 0.13065 ; 0.21257 ; 0.23852 ; 0.27157 ; 0.31665 ; 0.37672 ; 0.44953 ; 0.53167 ; 0.67346 ; 0.85245 ; 0.94143 ; 0.95241 ; 0.9613 ; 0.9687 ; 0.96937 ; 
0.97548 ; 0.98131 ; 0.98149 ; 0.98149 ; 0.98142 ; 0.98222 ; 0.98326 ; 0.98481 ; 0.98701 ; 0.99023 ; 0.99473 ; 1.0006 ; 1.0022 ; 1.0041 ; 1.0061 ; 1.0078 ; 1.0088 ; 1.0078 ; 1.0073 ; 1.0051 ; 1.0057 ; 1.009 ; 
1.0103 ; 1.0135 ; 1.0154 ; 1.0008 ; 0.98956 ; 0.96569 ; 0.92125 ; 0.84601 ; 0.81676 ; 0.77314 ; 0.83401 ; 0.88825 ; 0.86053 ; 0.82749 ; 0.91568 ; 0.97386 ; 1.1028 ; 1.3141 ; 1.7162 ; 2.3523 ; 2.6873 ; 2.9237 ; 
3.2367 ; 3.6025 ; 4.4187 ; 5.0189 ; 5.1126 ] 
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Figure B.187 Connection L8_4_0.75_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9323e+003 
  
Plastic Stiffness (k/in): 24.3025 
  
Displacement (in): [6.1376e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.15048 ; 0.17424 ; 0.20987 ; 
0.26332 ; 0.34351 ; 0.37357 ; 0.40364 ; 0.43371 ; 0.47881 ; 0.54646 ; 0.57183 ; 0.58135 ; 0.59562 ; 0.61702 ; 0.64913 ; 0.66117 ; 0.67923 ; 0.68601 ; 0.68855 ; 0.69236 ; 0.69807 ; 0.70664 ; 0.7195 ; 0.73879 ; 
0.76772 ; 0.77857 ; 0.79484 ; 0.81925 ; 0.85586 ; 0.8696 ; 0.89019 ; 0.92109 ; 0.96742 ; 0.9848 ; 1.0109 ; 1.05 ; 1.1086 ; 1.1966 ; 1.3286 ; 1.378 ; 1.4523 ; 1.5636 ; 1.7306 ; 1.9806 ; 2.2306 ; 2.4806 ; 2.5 ] 
  
Force (kips): [-1.50526 ; 4.15003 ; 8.12817 ; 12.8681 ; 18.2604 ; 19.8577 ; 21.8516 ; 24.1435 ; 26.5371 ; 28.7644 ; 30.4381 ; 31.9007 ; 33.5366 ; 35.5056 ; 36.1417 ; 36.9923 ; 38.0935 ; 39.5445 ; 41.4462 ; 
42.1316 ; 42.774 ; 43.3715 ; 44.211 ; 45.3468 ; 45.7595 ; 45.9084 ; 46.1473 ; 46.466 ; 46.917 ; 47.0973 ; 47.3236 ; 47.3596 ; 47.3593 ; 47.4221 ; 47.5133 ; 47.6433 ; 47.8275 ; 48.1093 ; 48.52 ; 48.6824 ; 48.9109 
; 49.2472 ; 49.7303 ; 49.9026 ; 50.1602 ; 50.5356 ; 51.0488 ; 51.2441 ; 51.5279 ; 51.9222 ; 52.4609 ; 53.2458 ; 54.3645 ; 54.7448 ; 55.2602 ; 55.9358 ; 56.8049 ; 57.8071 ; 58.4786 ; 58.9745 ; 59.0082 ] 
  
Bolt 1 - Tensile Force (kips): [48.4649 ; 48.2851 ; 48.1489 ; 47.9711 ; 47.7538 ; 47.6847 ; 47.5942 ; 47.4826 ; 47.3454 ; 47.174 ; 46.7694 ; 45.7787 ; 44.3474 ; 42.3247 ; 41.6001 ; 40.5461 ; 39.0626 ; 37.076 ; 
34.9253 ; 34.9024 ; 34.8889 ; 34.88 ; 34.8712 ; 34.8622 ; 34.8591 ; 34.8578 ; 34.7227 ; 34.677 ; 34.6602 ; 34.6565 ; 34.651 ; 34.648 ; 34.6462 ; 34.6283 ; 34.6001 ; 34.5691 ; 34.5472 ; 34.4768 ; 34.3605 ; 34.265 
; 34.1581 ; 34.0352 ; 33.8673 ; 33.8006 ; 33.6372 ; 33.4012 ; 33.0258 ; 32.8688 ; 32.5501 ; 32.1971 ; 31.7179 ; 30.8362 ; 29.2903 ; 28.7986 ; 28.2357 ; 27.7376 ; 27.2103 ; 26.5855 ; 26.2095 ; 26.0665 ; 26.059 ] 
  
Bolt 1 - Shear Force (kips): [0.0868427 ; 0.191161 ; 0.372811 ; 0.598465 ; 0.86876 ; 0.951902 ; 1.05864 ; 1.18688 ; 1.34115 ; 1.53105 ; 1.98054 ; 3.00523 ; 4.34285 ; 6.08707 ; 6.67838 ; 7.51094 ; 8.6369 ; 
10.0714 ; 11.5042 ; 11.5107 ; 11.5109 ; 11.5095 ; 11.5072 ; 11.5045 ; 11.5034 ; 11.503 ; 11.7343 ; 11.7881 ; 11.7871 ; 11.7846 ; 11.7806 ; 11.7786 ; 11.7815 ; 11.8973 ; 12.0634 ; 12.2526 ; 12.3889 ; 12.7736 ; 
13.2013 ; 13.5195 ; 13.8303 ; 14.2365 ; 15.0006 ; 15.3081 ; 15.865 ; 16.6508 ; 17.6706 ; 18.004 ; 18.6573 ; 19.3762 ; 20.3004 ; 21.7169 ; 24.134 ; 24.8845 ; 25.7952 ; 26.9208 ; 28.1644 ; 29.5205 ; 30.5243 ; 
31.2668 ; 31.3188 ] 
  
Bolt 2 - Tensile Force (kips): [48.4641 ; 48.2231 ; 48.0339 ; 47.8034 ; 47.552 ; 47.4807 ; 47.3943 ; 47.2959 ; 47.1953 ; 47.0809 ; 46.7827 ; 46.1527 ; 45.6947 ; 45.5703 ; 45.4782 ; 45.3442 ; 45.109 ; 44.7215 ; 
44.2283 ; 44.0084 ; 43.8064 ; 43.6257 ; 43.4181 ; 43.2405 ; 43.1885 ; 43.1537 ; 43.1789 ; 43.162 ; 42.9945 ; 43.0156 ; 43.0382 ; 43.0502 ; 43.0352 ; 43.0861 ; 43.1474 ; 43.2376 ; 43.4209 ; 43.6629 ; 43.9089 ; 
43.9961 ; 44.1411 ; 44.3143 ; 44.6339 ; 44.7698 ; 44.9457 ; 45.1881 ; 45.5531 ; 45.6796 ; 45.8785 ; 46.1207 ; 46.4585 ; 46.9558 ; 47.7943 ; 48.1118 ; 48.6205 ; 49.6439 ; 51.5767 ; 54.1344 ; 56.2619 ; 58.1518 ; 
58.2925 ] 
  
Bolt 2 - Shear Force (kips): [0.0702813 ; 0.280249 ; 0.520822 ; 0.821558 ; 1.1802 ; 1.29016 ; 1.43236 ; 1.60649 ; 1.82534 ; 2.11207 ; 2.66469 ; 3.73058 ; 5.05876 ; 6.64549 ; 7.15887 ; 7.7968 ; 8.58453 ; 
9.51992 ; 10.6625 ; 11.1028 ; 11.5102 ; 11.8899 ; 12.3931 ; 13.0435 ; 13.2675 ; 13.3575 ; 13.4351 ; 13.5975 ; 14.0647 ; 14.2628 ; 14.4883 ; 14.5089 ; 14.5077 ; 14.5213 ; 14.5367 ; 14.5593 ; 14.6098 ; 14.6742 ; 
14.9987 ; 15.0843 ; 15.2606 ; 15.6657 ; 16.0304 ; 16.1267 ; 16.2978 ; 16.6013 ; 17.0349 ; 17.2205 ; 17.4027 ; 17.8717 ; 18.6005 ; 19.6859 ; 20.9281 ; 21.3773 ; 22.0762 ; 22.5887 ; 22.6419 ; 22.6027 ; 22.4777 ; 
22.3855 ; 22.374 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9067 ; 49.9295 ; 50.0737 ; 50.4593 ; 50.6338 ; 50.9982 ; 51.6049 ; 52.4143 ; 53.4637 ; 54.7254 ; 56.2154 ; 58.0331 ; 60.4025 ; 61.2179 ; 62.3724 ; 63.9875 ; 66.2374 ; 
69.265 ; 70.3002 ; 71.1798 ; 71.9487 ; 73.0742 ; 74.6612 ; 75.3509 ; 75.5936 ; 75.9602 ; 76.4854 ; 77.2257 ; 77.5106 ; 77.871 ; 77.929 ; 77.9296 ; 78.0188 ; 78.151 ; 78.3446 ; 78.6232 ; 79.0247 ; 79.6356 ; 79.88 
; 80.2403 ; 80.7727 ; 81.5487 ; 81.8232 ; 82.23 ; 82.8403 ; 83.6873 ; 84.0203 ; 84.4827 ; 85.1178 ; 85.9986 ; 87.3836 ; 89.2984 ; 89.9199 ; 90.7039 ; 91.7321 ; 93.0646 ; 94.5291 ; 95.4083 ; 96.0148 ; 96.0514 ] 
  
Bolt 3 - Shear Force (kips): [0.0283373 ; 0.0573521 ; 0.127051 ; 0.227286 ; 0.375582 ; 0.43243 ; 0.515179 ; 0.627034 ; 0.774993 ; 0.972365 ; 1.20881 ; 1.46316 ; 1.78777 ; 2.16834 ; 2.28232 ; 2.43222 ; 
2.63287 ; 2.89672 ; 3.1871 ; 3.30061 ; 3.40121 ; 3.52535 ; 3.66967 ; 4.76848 ; 5.66066 ; 5.98105 ; 6.48706 ; 7.08597 ; 7.69878 ; 7.89593 ; 8.11559 ; 8.15199 ; 8.15407 ; 8.1975 ; 8.26007 ; 8.34748 ; 8.46731 ; 
8.63474 ; 9.00759 ; 9.173 ; 9.37566 ; 9.60038 ; 9.93681 ; 10.0657 ; 10.2143 ; 10.3882 ; 10.5622 ; 10.473 ; 10.4491 ; 10.4873 ; 10.548 ; 10.5301 ; 10.3965 ; 10.3913 ; 10.3367 ; 10.356 ; 10.2407 ; 9.64396 ; 
8.83603 ; 7.94168 ; 7.84128 ] 
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Figure B.188 Connection L8_4_0.75_0.875_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.875_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1598e+003 
  
Plastic Stiffness (k/in): 17.8210 
  
Displacement (in): [4.5033e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.19799 ; 0.29302 ; 0.43556 ; 
0.43891 ; 0.44392 ; 0.45143 ; 0.46271 ; 0.47962 ; 0.50499 ; 0.54305 ; 0.60013 ; 0.68575 ; 0.71786 ; 0.76602 ; 0.83827 ; 0.94663 ; 0.98727 ; 1.0025 ; 1.0254 ; 1.0597 ; 1.0725 ; 1.0918 ; 1.099 ; 1.1099 ; 1.1262 ; 
1.1506 ; 1.1872 ; 1.2421 ; 1.2627 ; 1.2936 ; 1.3399 ; 1.3573 ; 1.3834 ; 1.4225 ; 1.4811 ; 1.5691 ; 1.6021 ; 1.6516 ; 1.7258 ; 1.8372 ; 2.0042 ; 2.2542 ; 2.5 ] 
  
Force (kips): [-1.49866 ; 3.2583 ; 6.62592 ; 10.6694 ; 15.4503 ; 16.8718 ; 18.755 ; 20.949 ; 23.2508 ; 25.4168 ; 27.1258 ; 28.6022 ; 30.0365 ; 31.749 ; 33.6673 ; 35.7975 ; 38.3993 ; 38.4525 ; 38.5383 ; 38.6652 ; 
38.8438 ; 39.1225 ; 39.5211 ; 40.0589 ; 40.8455 ; 41.9087 ; 42.2846 ; 42.8372 ; 43.5966 ; 44.6519 ; 45.0112 ; 45.139 ; 45.3591 ; 45.6623 ; 45.7768 ; 45.9375 ; 46.0031 ; 46.0992 ; 46.2322 ; 46.4317 ; 46.7338 ; 
47.1563 ; 47.3161 ; 47.5425 ; 47.8667 ; 47.9858 ; 48.1581 ; 48.4074 ; 48.7722 ; 49.2996 ; 49.486 ; 49.7502 ; 50.1109 ; 50.5977 ; 51.2241 ; 51.9232 ; 52.3926 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.464 ; 48.3141 ; 48.2008 ; 48.0527 ; 47.8633 ; 47.8041 ; 47.722 ; 47.6198 ; 47.5015 ; 47.3637 ; 47.1949 ; 46.6932 ; 45.4538 ; 43.6731 ; 41.3893 ; 38.5054 ; 35.0049 ; 34.9669 ; 
34.96 ; 34.9533 ; 34.9455 ; 34.9369 ; 34.9283 ; 34.9205 ; 34.9138 ; 34.9083 ; 34.9067 ; 34.7505 ; 34.7326 ; 34.7278 ; 34.7311 ; 34.7327 ; 34.6535 ; 34.5834 ; 34.5361 ; 34.4829 ; 34.4351 ; 34.3544 ; 34.2597 ; 
34.1389 ; 33.9878 ; 33.7513 ; 33.606 ; 33.3891 ; 33.0402 ; 32.8946 ; 32.6547 ; 32.3533 ; 31.9773 ; 31.3356 ; 31.0185 ; 30.5897 ; 30.1636 ; 29.6759 ; 29.1403 ; 28.5343 ; 28.1351 ] 
  
Bolt 1 - Shear Force (kips): [0.0858036 ; 0.152952 ; 0.305136 ; 0.496936 ; 0.735772 ; 0.809775 ; 0.910206 ; 1.03231 ; 1.17002 ; 1.32755 ; 1.5187 ; 2.07889 ; 3.33095 ; 4.95519 ; 6.86423 ; 9.07452 ; 11.4864 ; 
11.5109 ; 11.5149 ; 11.5179 ; 11.5208 ; 11.5228 ; 11.5234 ; 11.5227 ; 11.5212 ; 11.5196 ; 11.5192 ; 11.7721 ; 11.7729 ; 11.754 ; 11.7475 ; 11.7452 ; 12.2388 ; 12.6559 ; 12.8691 ; 13.066 ; 13.2453 ; 13.5156 ; 
13.793 ; 14.1994 ; 14.8945 ; 15.8983 ; 16.3858 ; 17.0449 ; 17.878 ; 18.1857 ; 18.676 ; 19.2863 ; 20.0566 ; 21.1158 ; 21.6259 ; 22.3028 ; 22.9733 ; 23.7393 ; 24.6114 ; 25.6208 ; 26.5891 ] 
  
Bolt 2 - Tensile Force (kips): [48.4596 ; 48.2591 ; 48.1006 ; 47.9052 ; 47.6903 ; 47.6295 ; 47.5554 ; 47.4709 ; 47.3986 ; 47.3336 ; 47.2725 ; 47.0177 ; 46.5292 ; 46.4006 ; 46.129 ; 45.6723 ; 45.0547 ; 45.0378 ; 
45.0071 ; 44.9611 ; 44.8957 ; 44.796 ; 44.6609 ; 44.4904 ; 44.2849 ; 44.1244 ; 44.104 ; 44.1521 ; 44.2406 ; 44.8485 ; 45.352 ; 45.5418 ; 45.7628 ; 46.1274 ; 46.2561 ; 46.4665 ; 46.5313 ; 46.6272 ; 46.7869 ; 
46.9937 ; 47.211 ; 47.5301 ; 47.6475 ; 47.8309 ; 48.1268 ; 48.2093 ; 48.3497 ; 48.5535 ; 48.8738 ; 49.3259 ; 49.5295 ; 49.8499 ; 50.5802 ; 51.7824 ; 53.4935 ; 55.8015 ; 57.8042 ] 
  
Bolt 2 - Shear Force (kips): [0.069134 ; 0.231553 ; 0.437191 ; 0.695731 ; 1.01794 ; 1.11727 ; 1.25166 ; 1.4169 ; 1.61053 ; 1.84956 ; 2.15852 ; 2.83139 ; 4.10173 ; 5.62722 ; 7.25238 ; 8.75418 ; 10.3987 ; 
10.4374 ; 10.5005 ; 10.5945 ; 10.7316 ; 10.9351 ; 11.2236 ; 11.6219 ; 12.1661 ; 12.8749 ; 13.1112 ; 13.3925 ; 13.9449 ; 14.9245 ; 15.0737 ; 15.13 ; 15.1969 ; 15.301 ; 15.3352 ; 15.3892 ; 15.4051 ; 15.4285 ; 
15.4672 ; 15.6019 ; 15.9583 ; 16.4349 ; 16.5574 ; 16.7199 ; 16.9674 ; 17.1375 ; 17.3329 ; 17.6699 ; 18.146 ; 18.9059 ; 19.1105 ; 19.3858 ; 19.5038 ; 19.5226 ; 19.4631 ; 19.3422 ; 18.9786 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.891 ; 49.8841 ; 49.9821 ; 50.2514 ; 50.3915 ; 50.6148 ; 51.1089 ; 51.8865 ; 52.8942 ; 54.1091 ; 55.6077 ; 57.2947 ; 59.4669 ; 62.3685 ; 66.0669 ; 70.6193 ; 70.7091 ; 
70.8432 ; 71.0389 ; 71.3207 ; 71.7422 ; 72.3613 ; 73.1905 ; 74.4412 ; 76.0852 ; 76.6712 ; 77.5762 ; 78.9959 ; 81.0849 ; 81.9107 ; 82.1899 ; 82.5977 ; 83.1991 ; 83.4224 ; 83.736 ; 83.8541 ; 84.0259 ; 84.2698 ; 
84.6361 ; 85.1871 ; 85.9539 ; 86.2553 ; 86.6889 ; 87.3009 ; 87.5108 ; 87.8059 ; 88.2366 ; 88.8624 ; 89.8436 ; 90.1907 ; 90.6686 ; 91.3843 ; 92.3138 ; 93.5574 ; 94.8563 ; 95.4356 ] 
  
Bolt 3 - Shear Force (kips): [ 0.03422 ; 0.047354 ; 0.10772 ; 0.19588 ; 0.32435 ; 0.37273 ; 0.44515 ; 0.54735 ; 0.67871 ; 0.8481 ; 1.0682 ; 1.3189 ; 1.5997 ; 1.963 ; 2.3266 ; 2.7434 ; 3.1606 ; 3.1672 ; 3.1811 ; 
3.2033 ; 3.2321 ; 3.2913 ; 3.3637 ; 3.434 ; 3.5876 ; 4.2096 ; 4.6922 ; 5.3443 ; 6.2977 ; 7.3535 ; 7.703 ; 7.8035 ; 7.8999 ; 7.8838 ; 7.852 ; 7.83 ; 7.8208 ; 7.8116 ; 7.8051 ; 7.7894 ; 7.775 ; 7.732 ; 7.7097 ; 7.6895 ; 
7.5174 ; 7.4735 ; 7.4194 ; 7.263 ; 7.1554 ; 7.1932 ; 7.1974 ; 7.146 ; 7.0852 ; 7.0101 ; 6.5605 ; 5.945 ; 5.445 ] 
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Figure B.189 Connection L8_4_0.75_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9235e+003 
  
Plastic Stiffness (k/in): 28.9163 
  
Displacement (in): [3.9791e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.1188 ; 0.14256 ; 0.17819 ; 
0.23165 ; 0.31183 ; 0.3419 ; 0.387 ; 0.38806 ; 0.38964 ; 0.39202 ; 0.39559 ; 0.40094 ; 0.40897 ; 0.41198 ; 0.41311 ; 0.4148 ; 0.41734 ; 0.42115 ; 0.42686 ; 0.43544 ; 0.43865 ; 0.44347 ; 0.4507 ; 0.46155 ; 
0.47783 ; 0.50224 ; 0.51139 ; 0.52512 ; 0.54572 ; 0.57661 ; 0.5882 ; 0.60557 ; 0.63164 ; 0.67074 ; 0.6854 ; 0.7074 ; 0.74039 ; 0.78987 ; 0.80843 ; 0.83627 ; 0.87802 ; 0.94065 ; 0.96414 ; 0.99937 ; 1.0522 ; 
1.1315 ; 1.1612 ; 1.2058 ; 1.2727 ; 1.373 ; 1.4106 ; 1.4671 ; 1.5517 ; 1.6787 ; 1.8691 ; 2.1191 ; 2.3691 ; 2.5 ] 
  
Force (kips): [-1.32447 ; 4.23237 ; 8.29176 ; 13.1727 ; 18.8977 ; 20.6377 ; 22.8202 ; 25.3886 ; 28.3649 ; 31.2742 ; 33.4818 ; 35.3688 ; 37.3379 ; 37.9671 ; 38.8237 ; 39.9562 ; 41.421 ; 43.2899 ; 45.4452 ; 
46.0983 ; 46.8821 ; 46.8973 ; 46.9348 ; 46.9901 ; 47.0727 ; 47.1931 ; 47.2927 ; 47.3019 ; 47.2958 ; 47.3316 ; 47.3859 ; 47.4637 ; 47.587 ; 47.6499 ; 47.6801 ; 47.8032 ; 47.9839 ; 48.2412 ; 48.6145 ; 49.1411 ; 
49.3582 ; 49.6558 ; 50.0905 ; 50.7026 ; 50.9343 ; 51.2683 ; 51.7552 ; 52.4319 ; 52.6842 ; 53.0446 ; 53.5484 ; 54.2649 ; 54.5332 ; 54.9116 ; 55.4537 ; 56.1954 ; 56.4575 ; 56.8456 ; 57.4409 ; 58.2566 ; 58.538 ; 
58.9399 ; 59.5047 ; 60.2675 ; 60.5384 ; 60.9278 ; 61.4698 ; 62.134 ; 62.899 ; 63.6872 ; 64.3123 ; 64.587 ] 
  
Bolt 1 - Tensile Force (kips): [48.4646 ; 48.2755 ; 48.1241 ; 47.9245 ; 47.669 ; 47.5843 ; 47.4722 ; 47.3299 ; 47.1453 ; 46.7967 ; 45.867 ; 44.6877 ; 42.935 ; 42.3599 ; 41.5363 ; 40.3455 ; 38.6258 ; 36.2346 ; 
34.8434 ; 34.8003 ; 34.7388 ; 34.7362 ; 34.7198 ; 34.6914 ; 34.6334 ; 34.55 ; 34.5226 ; 34.512 ; 34.5081 ; 34.5065 ; 34.5043 ; 34.5006 ; 34.4954 ; 34.4888 ; 34.4845 ; 34.4523 ; 34.414 ; 34.3844 ; 34.3033 ; 
34.1692 ; 34.0611 ; 33.9403 ; 33.7722 ; 33.5704 ; 33.4283 ; 33.2125 ; 32.919 ; 32.42 ; 32.1962 ; 31.9126 ; 31.5186 ; 30.8909 ; 30.5001 ; 29.9573 ; 29.2644 ; 28.4256 ; 28.1283 ; 27.7449 ; 27.2474 ; 26.6295 ; 
26.3791 ; 26.0671 ; 25.744 ; 25.4894 ; 25.4058 ; 25.1476 ; 24.7531 ; 24.4348 ; 24.2184 ; 24.0815 ; 23.8942 ; 23.6898 ] 
  
Bolt 1 - Shear Force (kips): [ 0.07983 ; 0.21742 ; 0.422501 ; 0.678437 ; 0.993344 ; 1.09232 ; 1.21986 ; 1.37631 ; 1.5734 ; 1.94449 ; 2.90492 ; 4.01379 ; 5.55289 ; 6.03095 ; 6.69965 ; 7.63003 ; 8.91575 ; 10.5889 
; 11.4897 ; 11.4822 ; 11.4636 ; 11.4666 ; 11.5095 ; 11.5679 ; 11.6588 ; 11.7719 ; 11.7851 ; 11.7856 ; 11.7852 ; 11.7846 ; 11.7836 ; 11.7819 ; 11.7793 ; 11.7758 ; 11.7928 ; 11.9664 ; 12.1707 ; 12.3216 ; 12.7118 ; 
13.1616 ; 13.5025 ; 13.8258 ; 14.3826 ; 15.2197 ; 15.6865 ; 16.3534 ; 17.1823 ; 18.2734 ; 18.7225 ; 19.292 ; 20.0626 ; 21.0884 ; 21.7162 ; 22.5763 ; 23.6548 ; 24.9439 ; 25.4124 ; 26.0651 ; 27.3037 ; 28.7214 ; 
29.2183 ; 29.8908 ; 30.694 ; 31.6181 ; 31.9966 ; 32.7814 ; 33.9236 ; 35.102 ; 36.2445 ; 37.3679 ; 38.4432 ; 39.0394 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.462 ; 48.2379 ; 48.0456 ; 47.8078 ; 47.5289 ; 47.4456 ; 47.3429 ; 47.2283 ; 47.0977 ; 46.8433 ; 46.1096 ; 45.3602 ; 44.5784 ; 44.5444 ; 44.6051 ; 44.7357 ; 44.9538 ; 45.1789 ; 
45.0528 ; 44.3503 ; 42.8169 ; 42.7888 ; 42.8096 ; 42.84 ; 42.8844 ; 42.9479 ; 42.7894 ; 42.6945 ; 42.6516 ; 42.6583 ; 42.6525 ; 42.6391 ; 42.6157 ; 42.597 ; 42.6126 ; 42.6937 ; 42.8113 ; 42.9832 ; 43.217 ; 
43.4747 ; 43.5867 ; 43.7368 ; 43.9565 ; 44.2933 ; 44.4201 ; 44.6128 ; 44.8599 ; 45.2353 ; 45.3661 ; 45.5719 ; 45.8979 ; 46.2707 ; 46.4109 ; 46.6286 ; 46.8878 ; 47.2944 ; 47.4681 ; 47.7124 ; 48.0893 ; 48.5518 ; 
48.7216 ; 48.9668 ; 49.2971 ; 49.8271 ; 50.016 ; 50.3315 ; 50.8405 ; 51.858 ; 53.5986 ; 55.7227 ; 57.7404 ; 58.7761 ] 
  
Bolt 2 - Shear Force (kips): [0.0621927 ; 0.281222 ; 0.528372 ; 0.838018 ; 1.21631 ; 1.33435 ; 1.48766 ; 1.67768 ; 1.92095 ; 2.35835 ; 3.32445 ; 4.44356 ; 5.93619 ; 6.37475 ; 6.96579 ; 7.75262 ; 8.74579 ; 
9.98739 ; 11.5664 ; 12.4339 ; 13.7894 ; 13.8122 ; 13.8173 ; 13.8254 ; 13.8373 ; 13.8565 ; 13.9851 ; 14.0277 ; 14.0364 ; 14.0742 ; 14.1372 ; 14.2315 ; 14.3744 ; 14.4513 ; 14.4624 ; 14.4855 ; 14.5189 ; 14.5666 ; 
14.6291 ; 14.9651 ; 15.0738 ; 15.2967 ; 15.5525 ; 15.8882 ; 15.9937 ; 16.128 ; 16.4389 ; 16.9151 ; 17.1149 ; 17.3588 ; 17.6371 ; 18.3812 ; 18.6209 ; 18.9752 ; 19.6302 ; 20.5471 ; 20.831 ; 21.2246 ; 21.6512 ; 
22.6616 ; 23.034 ; 23.5399 ; 24.2731 ; 25.3357 ; 25.7032 ; 26.107 ; 26.6459 ; 27.0786 ; 27.2447 ; 27.2382 ; 27.0527 ; 26.889 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9076 ; 49.9333 ; 50.0826 ; 50.4964 ; 50.6914 ; 51.102 ; 51.8029 ; 52.788 ; 54.1095 ; 55.6945 ; 57.8021 ; 60.4586 ; 61.3349 ; 62.5381 ; 64.1476 ; 66.2639 ; 68.9807 ; 
72.1759 ; 73.0972 ; 74.2152 ; 74.2373 ; 74.2853 ; 74.3569 ; 74.4638 ; 74.622 ; 74.7696 ; 74.79 ; 74.7881 ; 74.8322 ; 74.9026 ; 75.0042 ; 75.1576 ; 75.2292 ; 75.2637 ; 75.4048 ; 75.6147 ; 75.9308 ; 76.4004 ; 
77.074 ; 77.3474 ; 77.7311 ; 78.2929 ; 79.0641 ; 79.3429 ; 79.7516 ; 80.3811 ; 81.2551 ; 81.5881 ; 82.0931 ; 82.8112 ; 83.8516 ; 84.2506 ; 84.7912 ; 85.5706 ; 86.6487 ; 87.0276 ; 87.5707 ; 88.5144 ; 89.7401 ; 
90.15 ; 90.7365 ; 91.5592 ; 92.6213 ; 92.9717 ; 93.4655 ; 94.1831 ; 94.9788 ; 95.8244 ; 96.5815 ; 97.0869 ; 97.2765 ] 
  
Bolt 3 - Shear Force (kips): [0.034248 ; 0.053398 ; 0.12207 ; 0.22176 ; 0.37154 ; 0.42943 ; 0.51422 ; 0.62764 ; 0.78538 ; 0.99852 ; 1.2731 ; 1.6222 ; 2.0228 ; 2.1408 ; 2.296 ; 2.4924 ; 2.7344 ; 3.0165 ; 3.2767 ; 
3.3457 ; 3.4236 ; 3.4251 ; 3.4282 ; 3.433 ; 3.4402 ; 3.451 ; 3.4613 ; 3.4627 ; 3.4625 ; 3.4655 ; 3.4705 ; 3.4778 ; 3.4911 ; 3.5007 ; 3.5049 ; 3.5179 ; 3.5334 ; 3.5689 ; 3.612 ; 3.6494 ; 3.6622 ; 3.6845 ; 3.7185 ; 
3.7524 ; 3.7618 ; 3.7717 ; 3.8603 ; 4.0228 ; 4.0623 ; 4.3608 ; 4.879 ; 5.4972 ; 5.7539 ; 5.9911 ; 6.2473 ; 6.5403 ; 6.5914 ; 6.4379 ; 6.7187 ; 7.0103 ; 7.1102 ; 7.2892 ; 7.4887 ; 7.6149 ; 7.6311 ; 7.5549 ; 7.5791 ; 
7.6581 ; 7.4493 ; 7.1186 ; 7.0185 ; 7.0077 ] 
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Figure B.190 Connection L8_4_0.75_0.875_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.875_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1703e+003 
  
Plastic Stiffness (k/in): 21.2475 
  
Displacement (in): [5.2274e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.1188 ; 0.14256 ; 0.17819 ; 
0.23165 ; 0.31183 ; 0.3419 ; 0.387 ; 0.45465 ; 0.55613 ; 0.59418 ; 0.65127 ; 0.73689 ; 0.769 ; 0.78104 ; 0.7991 ; 0.82619 ; 0.83635 ; 0.85159 ; 0.87445 ; 0.90874 ; 0.92159 ; 0.93445 ; 0.94731 ; 0.9666 ; 0.99553 ; 
1.0389 ; 1.0552 ; 1.0796 ; 1.1162 ; 1.1711 ; 1.1917 ; 1.2226 ; 1.269 ; 1.2864 ; 1.3124 ; 1.3515 ; 1.4102 ; 1.4981 ; 1.5311 ; 1.5806 ; 1.5992 ; 1.627 ; 1.6688 ; 1.7314 ; 1.8253 ; 1.9663 ; 2.1776 ; 2.4276 ; 2.5 ] 
  
Force (kips): [-1.31389 ; 3.36459 ; 6.83124 ; 11.0219 ; 16.0633 ; 17.6133 ; 19.6673 ; 22.088 ; 24.8251 ; 27.667 ; 30.0079 ; 31.6765 ; 33.4098 ; 33.9678 ; 34.7276 ; 35.7371 ; 37.0292 ; 38.6474 ; 40.5669 ; 41.1898 
; 42.0343 ; 43.1856 ; 44.7666 ; 45.3228 ; 46.0883 ; 47.0991 ; 47.4585 ; 47.5994 ; 47.8026 ; 48.0945 ; 48.1988 ; 48.358 ; 48.5919 ; 48.9621 ; 49.0987 ; 49.2329 ; 49.3605 ; 49.5605 ; 49.8424 ; 50.2654 ; 50.4249 ; 
50.6609 ; 51.0072 ; 51.4922 ; 51.6684 ; 51.9182 ; 52.2922 ; 52.4286 ; 52.6285 ; 52.9257 ; 53.3376 ; 53.9046 ; 54.1099 ; 54.411 ; 54.5226 ; 54.6858 ; 54.9222 ; 55.2561 ; 55.7071 ; 56.2493 ; 56.8915 ; 57.4874 ; 
57.6364 ] 
  
Bolt 1 - Tensile Force (kips): [48.4633 ; 48.305 ; 48.1782 ; 48.0095 ; 47.7899 ; 47.717 ; 47.6156 ; 47.487 ; 47.3269 ; 47.129 ; 46.7316 ; 45.721 ; 44.3099 ; 43.8052 ; 43.0746 ; 42.0187 ; 40.5152 ; 38.4041 ; 
35.7906 ; 35.0418 ; 34.8661 ; 34.8203 ; 34.7769 ; 34.7629 ; 34.599 ; 34.5605 ; 34.551 ; 34.5471 ; 34.5414 ; 34.5326 ; 34.5291 ; 34.5235 ; 34.5112 ; 34.4082 ; 34.3554 ; 34.3067 ; 34.2636 ; 34.1292 ; 33.9314 ; 
33.6885 ; 33.5492 ; 33.3393 ; 33.0206 ; 32.4621 ; 32.2078 ; 31.905 ; 31.4262 ; 31.256 ; 30.9704 ; 30.3057 ; 29.3999 ; 28.3475 ; 28.0527 ; 27.6831 ; 27.5325 ; 27.323 ; 27.0529 ; 26.6006 ; 26.0925 ; 25.7095 ; 
25.4735 ; 24.983 ; 24.8682 ] 
  
Bolt 1 - Shear Force (kips): [0.0784822 ; 0.17611 ; 0.350647 ; 0.570076 ; 0.847818 ; 0.936429 ; 1.05656 ; 1.20412 ; 1.38104 ; 1.59338 ; 2.02149 ; 3.05481 ; 4.36569 ; 4.81367 ; 5.44295 ; 6.31817 ; 7.50891 ; 
9.08858 ; 10.897 ; 11.3848 ; 11.4933 ; 11.488 ; 11.4758 ; 11.4714 ; 11.7442 ; 11.7359 ; 11.7283 ; 11.725 ; 11.7198 ; 11.7117 ; 11.7086 ; 11.7038 ; 11.7292 ; 12.3255 ; 12.5803 ; 12.7991 ; 12.9462 ; 13.3939 ; 
13.9525 ; 15.0209 ; 15.5393 ; 16.2342 ; 17.1769 ; 18.417 ; 18.926 ; 19.5439 ; 20.4213 ; 20.7001 ; 21.162 ; 22.2251 ; 23.6465 ; 25.2707 ; 25.7516 ; 26.5907 ; 26.9614 ; 27.4723 ; 28.1324 ; 29.0507 ; 30.1533 ; 
31.2996 ; 32.3257 ; 33.7292 ; 34.0855 ] 
  
Bolt 2 - Tensile Force (kips): [48.4573 ; 48.2701 ; 48.1067 ; 47.9025 ; 47.6629 ; 47.5914 ; 47.5002 ; 47.3997 ; 47.294 ; 47.2011 ; 46.9708 ; 46.3078 ; 45.7312 ; 45.6782 ; 45.7262 ; 45.8665 ; 46.067 ; 46.2838 ; 
46.4638 ; 46.4915 ; 46.463 ; 46.3735 ; 46.2395 ; 46.1926 ; 46.1955 ; 46.2882 ; 46.3603 ; 46.3646 ; 46.3942 ; 46.4626 ; 46.5012 ; 46.5612 ; 46.7001 ; 47.0563 ; 47.1966 ; 47.3376 ; 47.4785 ; 47.6683 ; 47.9407 ; 
48.3394 ; 48.4833 ; 48.6409 ; 48.9012 ; 49.2672 ; 49.4057 ; 49.6189 ; 49.9108 ; 50.0049 ; 50.1446 ; 50.3716 ; 50.7408 ; 51.2547 ; 51.3894 ; 51.6126 ; 51.685 ; 51.7939 ; 51.9596 ; 52.2176 ; 52.5788 ; 53.1792 ; 
54.7897 ; 56.9688 ; 57.5807 ] 
  
Bolt 2 - Shear Force (kips): [0.0603354 ; 0.232961 ; 0.446172 ; 0.714412 ; 1.05269 ; 1.1599 ; 1.30455 ; 1.48428 ; 1.70303 ; 1.97421 ; 2.47609 ; 3.52489 ; 4.82457 ; 5.24721 ; 5.81795 ; 6.58336 ; 7.5768 ; 
8.75865 ; 10.0763 ; 10.497 ; 11.1091 ; 11.9077 ; 12.9024 ; 13.2353 ; 13.6468 ; 14.1926 ; 14.3677 ; 14.5092 ; 14.703 ; 15.006 ; 15.1002 ; 15.2732 ; 15.5053 ; 15.6408 ; 15.6849 ; 15.7251 ; 15.7642 ; 15.8135 ; 
15.887 ; 16.004 ; 16.0432 ; 16.2616 ; 16.5164 ; 16.9975 ; 17.1571 ; 17.3593 ; 17.7163 ; 17.9459 ; 18.2651 ; 18.5582 ; 18.9275 ; 19.6202 ; 20.0665 ; 20.5573 ; 20.7093 ; 20.9635 ; 21.3426 ; 21.8693 ; 22.6249 ; 
23.4998 ; 24.0819 ; 23.8615 ; 23.775 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8926 ; 49.8899 ; 49.996 ; 50.299 ; 50.4601 ; 50.7306 ; 51.3252 ; 52.2603 ; 53.534 ; 55.1766 ; 57.1238 ; 59.5752 ; 60.3861 ; 61.5003 ; 62.9937 ; 64.9456 ; 67.481 ; 70.6471 ; 
71.6473 ; 72.9823 ; 74.7791 ; 77.2958 ; 78.2108 ; 79.3995 ; 81.052 ; 81.6706 ; 81.9194 ; 82.2814 ; 82.781 ; 82.9574 ; 83.2254 ; 83.6178 ; 84.1882 ; 84.3933 ; 84.6112 ; 84.8302 ; 85.1586 ; 85.6216 ; 86.2816 ; 
86.5209 ; 86.8709 ; 87.3927 ; 88.1489 ; 88.4347 ; 88.8405 ; 89.4229 ; 89.6301 ; 89.9325 ; 90.3875 ; 91.0332 ; 91.885 ; 92.1883 ; 92.6563 ; 92.8264 ; 93.0663 ; 93.39 ; 93.8598 ; 94.5318 ; 95.18 ; 95.7412 ; 
96.1123 ; 96.2133 ] 
  
Bolt 3 - Shear Force (kips): [ 0.03859 ; 0.044011 ; 0.10398 ; 0.19249 ; 0.32303 ; 0.37291 ; 0.44838 ; 0.55616 ; 0.69701 ; 0.89938 ; 1.1785 ; 1.5265 ; 1.9408 ; 2.0613 ; 2.2154 ; 2.4078 ; 2.6419 ; 2.9228 ; 3.1939 ; 
3.2656 ; 3.361 ; 3.4838 ; 3.6652 ; 3.7054 ; 3.7383 ; 3.7702 ; 3.7618 ; 3.7799 ; 3.7933 ; 3.8034 ; 3.808 ; 3.8886 ; 4.0373 ; 4.1872 ; 4.2349 ; 4.2155 ; 4.1972 ; 4.2273 ; 4.3424 ; 4.5156 ; 4.5737 ; 4.6449 ; 4.6807 ; 
4.9841 ; 5.1717 ; 5.3695 ; 5.5424 ; 5.592 ; 5.7043 ; 5.9222 ; 6.1281 ; 6.4032 ; 6.4531 ; 6.3328 ; 6.3058 ; 6.2867 ; 6.3404 ; 6.3811 ; 6.2919 ; 6.3473 ; 6.1842 ; 6.2629 ; 6.2937 ] 
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Figure B.191 Connection L8_4_0.75_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.8979e+003 
  
Plastic Stiffness (k/in): 29.0094 
  
Displacement (in): [4.3848e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.1188 ; 0.14256 ; 0.17819 ; 
0.23165 ; 0.31183 ; 0.3419 ; 0.387 ; 0.40391 ; 0.41025 ; 0.41977 ; 0.42334 ; 0.42467 ; 0.42668 ; 0.42969 ; 0.43421 ; 0.44098 ; 0.44352 ; 0.44733 ; 0.45304 ; 0.46162 ; 0.47447 ; 0.4793 ; 0.48653 ; 0.49738 ; 
0.51365 ; 0.53806 ; 0.57467 ; 0.5884 ; 0.609 ; 0.63989 ; 0.65148 ; 0.66886 ; 0.69492 ; 0.73402 ; 0.79267 ; 0.81467 ; 0.84766 ; 0.89714 ; 0.97137 ; 0.99921 ; 1.041 ; 1.1036 ; 1.1271 ; 1.1623 ; 1.2152 ; 1.235 ; 
1.2647 ; 1.3093 ; 1.3762 ; 1.4013 ; 1.4389 ; 1.4953 ; 1.5799 ; 1.7069 ; 1.8974 ; 2.1474 ; 2.3974 ; 2.5 ] 
  
Force (kips): [-1.59336 ; 3.93327 ; 7.97294 ; 12.8397 ; 18.5457 ; 20.2824 ; 22.4846 ; 25.0795 ; 28.0994 ; 31.1433 ; 33.4406 ; 35.337 ; 37.2781 ; 37.8849 ; 38.7067 ; 39.8103 ; 41.2777 ; 43.1731 ; 45.4023 ; 
46.0778 ; 46.9497 ; 47.2789 ; 47.4183 ; 47.5286 ; 47.5359 ; 47.527 ; 47.5636 ; 47.6348 ; 47.7391 ; 47.8508 ; 47.8643 ; 47.8981 ; 48.0495 ; 48.2672 ; 48.5569 ; 48.6704 ; 48.8323 ; 49.0614 ; 49.4259 ; 49.956 ; 
50.7121 ; 50.9892 ; 51.3869 ; 51.9607 ; 52.1642 ; 52.4695 ; 52.9097 ; 53.524 ; 54.3747 ; 54.6913 ; 55.1337 ; 55.7518 ; 56.6062 ; 56.9197 ; 57.3834 ; 58.0413 ; 58.2731 ; 58.6068 ; 59.0694 ; 59.243 ; 59.4935 ; 
59.8512 ; 60.3578 ; 60.5403 ; 60.8038 ; 61.1762 ; 61.6741 ; 62.2786 ; 63.0001 ; 63.7424 ; 64.3292 ; 64.5333 ] 
  
Bolt 1 - Tensile Force (kips): [48.5348 ; 48.3296 ; 48.1648 ; 47.9502 ; 47.6745 ; 47.5833 ; 47.4618 ; 47.3078 ; 47.1129 ; 46.7645 ; 45.796 ; 44.5537 ; 42.914 ; 42.3624 ; 41.5769 ; 40.4384 ; 38.7752 ; 36.4318 ; 
34.8758 ; 34.8394 ; 34.7981 ; 34.7144 ; 34.6236 ; 34.5799 ; 34.5659 ; 34.5614 ; 34.5593 ; 34.5586 ; 34.5576 ; 34.5548 ; 34.5527 ; 34.5471 ; 34.5093 ; 34.4637 ; 34.4309 ; 34.3945 ; 34.3501 ; 34.2904 ; 34.1647 ; 
33.9597 ; 33.6723 ; 33.5205 ; 33.2779 ; 32.8915 ; 32.7521 ; 32.4729 ; 32.0896 ; 31.5949 ; 30.7494 ; 30.2905 ; 29.6704 ; 28.8867 ; 28.0625 ; 27.8014 ; 27.4526 ; 26.8459 ; 26.6573 ; 26.4192 ; 26.1578 ; 26.0623 ; 
25.9474 ; 25.7777 ; 25.5272 ; 25.4314 ; 25.3173 ; 25.2127 ; 25.1086 ; 24.8306 ; 24.5036 ; 24.2054 ; 24.0361 ; 23.9953 ] 
  
Bolt 1 - Shear Force (kips): [0.0728965 ; 0.231093 ; 0.443799 ; 0.710645 ; 1.03897 ; 1.14194 ; 1.27593 ; 1.44077 ; 1.64337 ; 2.01055 ; 3.00159 ; 4.1619 ; 5.59545 ; 6.0543 ; 6.69242 ; 7.5842 ; 8.83345 ; 10.4837 
; 11.4985 ; 11.4948 ; 11.4831 ; 11.6225 ; 11.7478 ; 11.7758 ; 11.7782 ; 11.778 ; 11.7775 ; 11.7768 ; 11.7758 ; 11.7739 ; 11.7729 ; 11.7897 ; 11.99 ; 12.2313 ; 12.4056 ; 12.5767 ; 12.7781 ; 12.9911 ; 13.4222 ; 
14.0526 ; 15.2402 ; 15.7563 ; 16.5166 ; 17.556 ; 17.8897 ; 18.4774 ; 19.2448 ; 20.2114 ; 21.6887 ; 22.4206 ; 23.4056 ; 24.6644 ; 26.2211 ; 26.8174 ; 27.6516 ; 28.9322 ; 29.3495 ; 29.9211 ; 30.6598 ; 30.9455 ; 
31.3181 ; 31.8631 ; 32.6132 ; 32.886 ; 33.2546 ; 33.7063 ; 34.3325 ; 35.386 ; 36.5936 ; 37.8134 ; 38.7231 ; 39.024 ] 
  
Bolt 2 - Tensile Force (kips): [48.5418 ; 48.3116 ; 48.1203 ; 47.8813 ; 47.6115 ; 47.5337 ; 47.4373 ; 47.3319 ; 47.2303 ; 47.0278 ; 46.3033 ; 45.5169 ; 44.9009 ; 44.8755 ; 44.9616 ; 45.1333 ; 45.401 ; 45.78 ; 
45.8946 ; 45.2035 ; 43.6532 ; 43.3767 ; 43.4309 ; 43.1505 ; 43.0163 ; 42.9657 ; 42.9561 ; 42.9542 ; 42.9575 ; 42.9394 ; 42.9214 ; 42.9315 ; 43.0388 ; 43.1866 ; 43.4051 ; 43.4801 ; 43.5924 ; 43.7601 ; 44.0179 ; 
44.3211 ; 44.6811 ; 44.8293 ; 45.0621 ; 45.3991 ; 45.529 ; 45.6762 ; 45.9169 ; 46.2927 ; 46.7363 ; 46.8953 ; 47.1005 ; 47.4129 ; 47.8189 ; 47.9435 ; 48.1802 ; 48.6339 ; 48.783 ; 48.9754 ; 49.2778 ; 49.3931 ; 
49.5426 ; 49.8065 ; 50.2438 ; 50.4228 ; 50.7032 ; 51.1578 ; 51.8749 ; 53.0129 ; 54.676 ; 56.6901 ; 58.487 ; 59.2427 ] 
  
Bolt 2 - Shear Force (kips): [0.0961058 ; 0.242033 ; 0.477439 ; 0.772229 ; 1.1306 ; 1.24179 ; 1.38658 ; 1.56481 ; 1.78562 ; 2.17743 ; 3.15788 ; 4.32463 ; 5.7069 ; 6.12394 ; 6.67871 ; 7.41603 ; 8.38721 ; 
9.56486 ; 11.1194 ; 12.0264 ; 13.5041 ; 13.8409 ; 13.88 ; 14.0771 ; 14.1314 ; 14.1401 ; 14.1839 ; 14.2612 ; 14.3716 ; 14.5017 ; 14.5237 ; 14.5403 ; 14.5709 ; 14.6121 ; 14.6714 ; 14.691 ; 14.7201 ; 14.7632 ; 
14.8318 ; 15.13 ; 15.6058 ; 15.7819 ; 15.9974 ; 16.2614 ; 16.3575 ; 16.594 ; 16.9023 ; 17.2304 ; 17.8825 ; 18.1462 ; 18.5845 ; 19.2184 ; 20.201 ; 20.5957 ; 21.1143 ; 21.6793 ; 21.9219 ; 22.3539 ; 22.921 ; 
23.1143 ; 23.4571 ; 23.8705 ; 24.4843 ; 24.6839 ; 24.9714 ; 25.3444 ; 25.6828 ; 25.8162 ; 25.9354 ; 25.9795 ; 25.9447 ; 25.9116 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9062 ; 49.9286 ; 50.072 ; 50.4749 ; 50.6676 ; 51.0678 ; 51.7677 ; 52.7578 ; 54.1095 ; 55.7258 ; 57.8504 ; 60.5359 ; 61.4122 ; 62.6145 ; 64.2317 ; 66.3669 ; 69.1125 ; 
72.3282 ; 73.2467 ; 74.4396 ; 74.8802 ; 75.0597 ; 75.2201 ; 75.2373 ; 75.2321 ; 75.2719 ; 75.3528 ; 75.4739 ; 75.6081 ; 75.6235 ; 75.6606 ; 75.8276 ; 76.0788 ; 76.4402 ; 76.5756 ; 76.773 ; 77.059 ; 77.5107 ; 
78.1761 ; 79.1108 ; 79.443 ; 79.9285 ; 80.6718 ; 80.9319 ; 81.3118 ; 81.8954 ; 82.7689 ; 84.0012 ; 84.4835 ; 85.1227 ; 86.0273 ; 87.2781 ; 87.7122 ; 88.3792 ; 89.4238 ; 89.7653 ; 90.2534 ; 90.92 ; 91.1778 ; 
91.5361 ; 92.0498 ; 92.7693 ; 93.0297 ; 93.3897 ; 93.8805 ; 94.5335 ; 95.2343 ; 96.0473 ; 96.778 ; 97.2466 ; 97.3922 ] 
  
Bolt 3 - Shear Force (kips): [0.045304 ; 0.043707 ; 0.11073 ; 0.20874 ; 0.35535 ; 0.41159 ; 0.49474 ; 0.60637 ; 0.76131 ; 0.97227 ; 1.2356 ; 1.5638 ; 1.9547 ; 2.0697 ; 2.2211 ; 2.4132 ; 2.6511 ; 2.9304 ; 3.1905 ; 
3.2592 ; 3.3451 ; 3.3756 ; 3.388 ; 3.3991 ; 3.4009 ; 3.4005 ; 3.4048 ; 3.4137 ; 3.4266 ; 3.4402 ; 3.4413 ; 3.4438 ; 3.4607 ; 3.491 ; 3.5276 ; 3.5389 ; 3.5534 ; 3.5721 ; 3.5924 ; 3.6361 ; 3.6859 ; 3.7 ; 3.7153 ; 3.8558 
; 3.9205 ; 4.0052 ; 4.1213 ; 4.8037 ; 5.5081 ; 5.7967 ; 6.0508 ; 6.3363 ; 6.6299 ; 6.5871 ; 6.6264 ; 6.878 ; 6.9658 ; 7.1057 ; 7.2319 ; 7.3099 ; 7.4309 ; 7.5416 ; 7.6562 ; 7.6889 ; 7.7005 ; 7.609 ; 7.6074 ; 7.6617 ; 
7.539 ; 7.1671 ; 7.041 ; 7.0157 ] 
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Figure B.192 Connection L8_4_0.75_0.875_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_0.875_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1686e+003 
  
Plastic Stiffness (k/in): 20.9103 
  
Displacement (in): [6.3861e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.1188 ; 0.14256 ; 0.17819 ; 
0.23165 ; 0.31183 ; 0.3419 ; 0.35317 ; 0.37009 ; 0.39546 ; 0.43351 ; 0.49059 ; 0.57622 ; 0.60832 ; 0.62036 ; 0.63843 ; 0.66552 ; 0.70615 ; 0.76711 ; 0.78997 ; 0.79854 ; 0.8114 ; 0.83069 ; 0.85962 ; 0.87046 ; 
0.88674 ; 0.91115 ; 0.94776 ; 0.96149 ; 0.98209 ; 1.013 ; 1.0593 ; 1.0767 ; 1.1028 ; 1.1419 ; 1.2005 ; 1.2225 ; 1.2555 ; 1.305 ; 1.3236 ; 1.3514 ; 1.3931 ; 1.4558 ; 1.4793 ; 1.5145 ; 1.5673 ; 1.5871 ; 1.6169 ; 
1.6615 ; 1.7283 ; 1.8287 ; 1.9791 ; 2.2049 ; 2.4549 ; 2.5 ] 
  
Force (kips): [-1.59383 ; 3.09878 ; 6.54805 ; 10.715 ; 15.7341 ; 17.2799 ; 19.3371 ; 21.7802 ; 24.5487 ; 27.4841 ; 29.9412 ; 31.6193 ; 33.3335 ; 33.87 ; 34.601 ; 35.58 ; 36.8722 ; 38.5389 ; 40.5224 ; 41.1641 ; 
41.3875 ; 41.7118 ; 42.1782 ; 42.8425 ; 43.7885 ; 45.0824 ; 45.5391 ; 45.7077 ; 45.9568 ; 46.3017 ; 46.7952 ; 47.4903 ; 47.7456 ; 47.8404 ; 47.9873 ; 48.1949 ; 48.4915 ; 48.622 ; 48.8039 ; 49.0591 ; 49.4315 ; 
49.579 ; 49.7877 ; 50.0991 ; 50.5423 ; 50.7053 ; 50.9433 ; 51.2991 ; 51.7964 ; 51.9707 ; 52.2272 ; 52.6186 ; 52.7616 ; 52.9696 ; 53.2645 ; 53.6808 ; 53.8353 ; 54.0569 ; 54.3784 ; 54.4984 ; 54.6748 ; 54.9297 ; 
55.2868 ; 55.7526 ; 56.2999 ; 56.9486 ; 57.5075 ; 57.598 ] 
  
Bolt 1 - Tensile Force (kips): [48.5321 ; 48.3582 ; 48.2196 ; 48.0371 ; 47.7996 ; 47.7207 ; 47.6108 ; 47.4708 ; 47.2975 ; 47.0907 ; 46.6819 ; 45.6734 ; 44.2927 ; 43.8071 ; 43.0946 ; 42.0608 ; 40.5551 ; 38.3996 ; 
35.6354 ; 34.9246 ; 34.9073 ; 34.8887 ; 34.869 ; 34.848 ; 34.8232 ; 34.8003 ; 34.7932 ; 34.7622 ; 34.6579 ; 34.6362 ; 34.6238 ; 34.621 ; 34.6214 ; 34.6218 ; 34.6235 ; 34.6262 ; 34.6262 ; 34.5687 ; 34.5201 ; 
34.4558 ; 34.2886 ; 34.1913 ; 34.0741 ; 33.871 ; 33.5393 ; 33.3665 ; 33.0863 ; 32.6899 ; 32.0785 ; 31.8578 ; 31.5843 ; 30.8031 ; 30.4862 ; 30.0275 ; 29.401 ; 28.6626 ; 28.4369 ; 28.1565 ; 27.7505 ; 27.5693 ; 
27.3239 ; 27.0067 ; 26.6648 ; 26.3225 ; 25.9907 ; 25.5511 ; 25.3423 ; 25.2905 ] 
  
Bolt 1 - Shear Force (kips): [0.0722601 ; 0.190715 ; 0.372982 ; 0.602261 ; 0.893227 ; 0.986004 ; 1.112 ; 1.26791 ; 1.45465 ; 1.67101 ; 2.10914 ; 3.12975 ; 4.40889 ; 4.8393 ; 5.45271 ; 6.30996 ; 7.50463 ; 
9.12135 ; 11.027 ; 11.4868 ; 11.4944 ; 11.4995 ; 11.5006 ; 11.4975 ; 11.4909 ; 11.4838 ; 11.4815 ; 11.5598 ; 11.7325 ; 11.7478 ; 11.7487 ; 11.74 ; 11.7362 ; 11.7348 ; 11.7329 ; 11.7302 ; 11.7459 ; 12.0334 ; 
12.3071 ; 12.6562 ; 13.2766 ; 13.5963 ; 14.0014 ; 14.8435 ; 16.1012 ; 16.626 ; 17.3699 ; 18.2994 ; 19.5692 ; 20.0053 ; 20.5431 ; 21.8629 ; 22.3746 ; 23.1058 ; 24.1022 ; 25.3649 ; 25.8091 ; 26.4275 ; 27.4081 ; 
27.7809 ; 28.3081 ; 29.0116 ; 29.8365 ; 30.7952 ; 31.8874 ; 33.1871 ; 34.1456 ; 34.3405 ] 
  
Bolt 2 - Tensile Force (kips): [48.5332 ; 48.3409 ; 48.179 ; 47.9759 ; 47.7449 ; 47.6792 ; 47.5964 ; 47.5048 ; 47.4245 ; 47.372 ; 47.1754 ; 46.55 ; 46.0208 ; 45.9814 ; 46.0134 ; 46.1688 ; 46.3938 ; 46.7408 ; 
47.0536 ; 47.123 ; 47.13 ; 47.1319 ; 47.1193 ; 47.0943 ; 47.0804 ; 47.1218 ; 47.1433 ; 47.1629 ; 47.2003 ; 47.2386 ; 47.2925 ; 47.383 ; 47.4239 ; 47.435 ; 47.4438 ; 47.4806 ; 47.5689 ; 47.6274 ; 47.7023 ; 47.84 ; 
48.0786 ; 48.1609 ; 48.3055 ; 48.555 ; 48.9065 ; 49.0291 ; 49.2239 ; 49.4379 ; 49.6902 ; 49.8219 ; 50.0441 ; 50.2786 ; 50.3612 ; 50.4941 ; 50.715 ; 51.0142 ; 51.1246 ; 51.3137 ; 51.6161 ; 51.7063 ; 51.8111 ; 
51.941 ; 52.2015 ; 52.7739 ; 53.9166 ; 55.8322 ; 57.8155 ; 58.1776 ] 
  
Bolt 2 - Shear Force (kips): [0.0954684 ; 0.197111 ; 0.39823 ; 0.651212 ; 0.969198 ; 1.06942 ; 1.20453 ; 1.3725 ; 1.57418 ; 1.81628 ; 2.29321 ; 3.32741 ; 4.58999 ; 4.99157 ; 5.54446 ; 6.28499 ; 7.26247 ; 
8.46112 ; 9.82768 ; 10.264 ; 10.4301 ; 10.67 ; 11.0081 ; 11.4707 ; 12.0804 ; 12.8581 ; 13.1218 ; 13.2069 ; 13.3242 ; 13.5174 ; 13.7989 ; 14.1911 ; 14.3299 ; 14.4007 ; 14.5883 ; 14.8133 ; 15.0771 ; 15.1492 ; 
15.2981 ; 15.4741 ; 15.6748 ; 15.7767 ; 15.8922 ; 15.9723 ; 16.0654 ; 16.0946 ; 16.1523 ; 16.4964 ; 17.1189 ; 17.2809 ; 17.4876 ; 17.828 ; 17.9688 ; 18.1559 ; 18.3843 ; 18.9178 ; 19.1564 ; 19.4395 ; 19.7659 ; 
19.9339 ; 20.244 ; 20.7281 ; 21.4012 ; 22.0524 ; 22.4175 ; 22.5451 ; 22.5099 ; 22.4571 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8912 ; 49.8848 ; 49.9891 ; 50.2851 ; 50.4403 ; 50.704 ; 51.2922 ; 52.2321 ; 53.5308 ; 55.218 ; 57.2091 ; 59.6827 ; 60.4926 ; 61.6041 ; 63.0963 ; 65.0566 ; 67.5991 ; 
70.7614 ; 71.7678 ; 72.117 ; 72.6225 ; 73.3431 ; 74.3669 ; 75.8505 ; 77.9399 ; 78.6744 ; 78.9304 ; 79.3045 ; 79.8356 ; 80.6242 ; 81.7944 ; 82.2858 ; 82.463 ; 82.7177 ; 83.0701 ; 83.5675 ; 83.7668 ; 84.0523 ; 
84.4546 ; 85.0503 ; 85.2893 ; 85.6305 ; 86.1196 ; 86.8083 ; 87.0529 ; 87.4082 ; 87.9321 ; 88.6981 ; 88.9805 ; 89.3951 ; 89.9844 ; 90.1965 ; 90.5063 ; 90.9556 ; 91.6155 ; 91.8457 ; 92.1623 ; 92.6373 ; 92.8243 ; 
93.0958 ; 93.4681 ; 93.985 ; 94.6835 ; 95.331 ; 95.8735 ; 96.2354 ; 96.2974 ] 
  
Bolt 3 - Shear Force (kips): [0.050025 ; 0.034523 ; 0.092471 ; 0.17884 ; 0.30614 ; 0.35461 ; 0.42784 ; 0.53289 ; 0.67077 ; 0.86783 ; 1.1412 ; 1.4765 ; 1.8847 ; 2.0035 ; 2.1544 ; 2.3431 ; 2.5738 ; 2.853 ; 3.1226 ; 
3.1935 ; 3.2176 ; 3.2528 ; 3.3031 ; 3.3717 ; 3.4842 ; 3.6027 ; 3.6409 ; 3.6514 ; 3.6622 ; 3.6707 ; 3.691 ; 3.7008 ; 3.7262 ; 3.7318 ; 3.7375 ; 3.7445 ; 3.8024 ; 3.8923 ; 4.0068 ; 4.1293 ; 4.1928 ; 4.1867 ; 4.2364 ; 
4.3664 ; 4.549 ; 4.6097 ; 4.6822 ; 4.7071 ; 5.0425 ; 5.2336 ; 5.4302 ; 5.5939 ; 5.641 ; 5.7449 ; 5.9371 ; 6.1522 ; 6.2528 ; 6.3774 ; 6.4743 ; 6.4178 ; 6.3594 ; 6.3379 ; 6.4014 ; 6.3508 ; 6.4133 ; 6.2764 ; 6.3115 ; 
6.3245 ] 
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Figure B.193 Connection L8_4_0.75_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 5.8388e+003 
  
Plastic Stiffness (k/in): 24.6391 
  
Displacement (in): [9.4991e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.34649 ; 0.36233 ; 0.38608 ; 0.42172 ; 
0.47517 ; 0.55535 ; 0.58542 ; 0.63052 ; 0.69817 ; 0.79965 ; 0.83771 ; 0.85198 ; 0.87338 ; 0.90549 ; 0.95366 ; 1.0259 ; 1.053 ; 1.0936 ; 1.1089 ; 1.1317 ; 1.166 ; 1.2174 ; 1.2367 ; 1.2657 ; 1.3091 ; 1.3253 ; 1.3497 
; 1.3864 ; 1.4413 ; 1.5237 ; 1.5546 ; 1.6009 ; 1.6704 ; 1.7747 ; 1.9311 ; 2.1657 ; 2.4157 ; 2.5 ] 
  
Force (kips): [-2.37205 ; 4.37091 ; 9.03186 ; 14.5053 ; 20.5618 ; 26.1348 ; 29.9039 ; 31.9434 ; 33.8336 ; 35.8061 ; 37.8452 ; 40.2161 ; 43.2078 ; 43.4645 ; 43.9061 ; 44.5073 ; 45.4272 ; 46.6204 ; 48.1572 ; 
48.6806 ; 49.4157 ; 50.4565 ; 51.8196 ; 52.3464 ; 52.5222 ; 52.7933 ; 53.1939 ; 53.7781 ; 54.5744 ; 54.8929 ; 55.3605 ; 55.5308 ; 55.7845 ; 56.1821 ; 56.7306 ; 56.9316 ; 57.2286 ; 57.6394 ; 57.7916 ; 58.013 ; 
58.3301 ; 58.7837 ; 59.3926 ; 59.6048 ; 59.9058 ; 60.3176 ; 60.8753 ; 61.5872 ; 62.4471 ; 63.1818 ; 63.3958 ] 
  
Bolt 1 - Tensile Force (kips): [63.2342 ; 62.9798 ; 62.7921 ; 62.5594 ; 62.281 ; 61.9982 ; 61.7625 ; 61.5486 ; 61.2567 ; 60.4034 ; 58.6552 ; 56.2407 ; 52.5067 ; 52.1362 ; 51.5411 ; 50.6459 ; 49.2165 ; 47.0514 ; 
44.4684 ; 44.2946 ; 44.1717 ; 44.0922 ; 44.0396 ; 43.7411 ; 43.663 ; 43.5889 ; 43.5305 ; 43.4958 ; 43.4857 ; 43.4451 ; 43.3385 ; 43.2888 ; 43.1955 ; 43.0403 ; 42.8926 ; 42.8449 ; 42.6905 ; 42.4564 ; 42.3673 ; 
42.2388 ; 42.0708 ; 41.7858 ; 41.4342 ; 41.3028 ; 41.1137 ; 40.8883 ; 40.5838 ; 40.1447 ; 39.5987 ; 39.1094 ; 38.963 ] 
  
Bolt 1 - Shear Force (kips): [0.136918 ; 0.217385 ; 0.43631 ; 0.708614 ; 1.02615 ; 1.34047 ; 1.60018 ; 1.84961 ; 2.19266 ; 3.2416 ; 5.19586 ; 7.47336 ; 10.4872 ; 10.7575 ; 11.1796 ; 11.7792 ; 12.647 ; 13.7314 ; 
14.5653 ; 14.5734 ; 14.5646 ; 14.5482 ; 14.5328 ; 14.7055 ; 14.7144 ; 14.7133 ; 14.7036 ; 14.6883 ; 14.6709 ; 14.982 ; 15.7422 ; 16.0091 ; 16.4752 ; 17.2954 ; 18.3136 ; 18.5876 ; 19.2208 ; 20.0764 ; 20.3854 ; 
20.813 ; 21.3392 ; 22.2332 ; 23.2912 ; 23.6167 ; 24.0532 ; 24.5403 ; 25.167 ; 26.0278 ; 27.1359 ; 28.1634 ; 28.4664 ] 
  
Bolt 2 - Tensile Force (kips): [63.2306 ; 62.8447 ; 62.542 ; 62.171 ; 61.7295 ; 61.3164 ; 60.9432 ; 60.4407 ; 59.4897 ; 57.7867 ; 55.7357 ; 53.804 ; 52.368 ; 52.2408 ; 52.0345 ; 51.7534 ; 51.31 ; 50.7048 ; 
49.9182 ; 49.6471 ; 49.3284 ; 49.0295 ; 49.0551 ; 48.945 ; 48.9422 ; 49.0509 ; 49.4928 ; 50.1697 ; 51.1891 ; 51.5122 ; 51.9186 ; 52.0756 ; 52.2809 ; 52.4034 ; 52.5941 ; 52.562 ; 52.5537 ; 52.643 ; 52.6667 ; 
52.7085 ; 52.7658 ; 52.9224 ; 53.2644 ; 53.3859 ; 53.5843 ; 54.0088 ; 54.8565 ; 56.2516 ; 58.2807 ; 60.2527 ; 60.8693 ] 
  
Bolt 2 - Shear Force (kips): [0.106945 ; 0.363633 ; 0.683361 ; 1.08016 ; 1.54428 ; 2.01562 ; 2.4515 ; 2.923 ; 3.53226 ; 4.68685 ; 6.44587 ; 8.26151 ; 10.0786 ; 10.24 ; 10.492 ; 10.8468 ; 11.3876 ; 12.1614 ; 
13.2785 ; 13.6584 ; 14.1524 ; 14.7566 ; 15.4021 ; 15.9612 ; 16.1021 ; 16.3479 ; 16.5469 ; 16.7635 ; 17.0466 ; 17.1374 ; 17.244 ; 17.2826 ; 17.3785 ; 17.8424 ; 18.5181 ; 18.9844 ; 19.4652 ; 19.9831 ; 20.2042 ; 
20.5582 ; 21.1428 ; 21.8016 ; 22.621 ; 22.9472 ; 23.3937 ; 23.9142 ; 24.4294 ; 24.7959 ; 24.9311 ; 24.8296 ; 24.7976 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8494 ; 64.8182 ; 64.9213 ; 65.1062 ; 65.4765 ; 66.2994 ; 66.9924 ; 67.8186 ; 68.9375 ; 70.5233 ; 73.0566 ; 76.8946 ; 77.2237 ; 77.7177 ; 78.3998 ; 79.4885 ; 80.9746 ; 
83.0671 ; 83.8366 ; 84.99 ; 86.6774 ; 88.8257 ; 89.566 ; 89.82 ; 90.1853 ; 90.7612 ; 91.6456 ; 92.8233 ; 93.343 ; 93.9356 ; 94.1297 ; 94.4276 ; 94.9872 ; 95.8064 ; 96.1016 ; 96.5621 ; 97.2059 ; 97.4369 ; 97.7909 
; 98.3054 ; 99.05 ; 100.043 ; 100.403 ; 100.92 ; 101.627 ; 102.606 ; 103.9 ; 105.504 ; 106.922 ; 107.347 ] 
  
Bolt 3 - Shear Force (kips): [0.0438625 ; 0.0805473 ; 0.180707 ; 0.331841 ; 0.537417 ; 0.810758 ; 1.10953 ; 1.3777 ; 1.63568 ; 1.94557 ; 2.3561 ; 2.85375 ; 3.36999 ; 3.41079 ; 3.52134 ; 3.66136 ; 4.01053 ; 
6.33948 ; 10.0414 ; 11.4246 ; 12.9952 ; 14.1304 ; 14.7772 ; 14.8258 ; 14.8467 ; 15.001 ; 15.0899 ; 15.0654 ; 14.9024 ; 14.6789 ; 14.6314 ; 14.6682 ; 14.71 ; 14.6936 ; 14.7125 ; 14.7114 ; 14.6471 ; 14.6386 ; 
14.6406 ; 14.6194 ; 14.5829 ; 14.5423 ; 14.4859 ; 14.4815 ; 14.4744 ; 14.4909 ; 14.5303 ; 14.6008 ; 14.7002 ; 14.8018 ; 14.868 ] 
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Figure B.194 Connection L8_4_0.75_1.0_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_1.0_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9182e+003 
  
Plastic Stiffness (k/in): 19.7844 
  
Displacement (in): [9.5381e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.34102 ; 
0.39447 ; 0.39948 ; 0.407 ; 0.41828 ; 0.43519 ; 0.46056 ; 0.49861 ; 0.55569 ; 0.64132 ; 0.76975 ; 0.81791 ; 0.89016 ; 0.91725 ; 0.95789 ; 1.0188 ; 1.0341 ; 1.0493 ; 1.0722 ; 1.1065 ; 1.1579 ; 1.2351 ; 1.264 ; 
1.3074 ; 1.3237 ; 1.3481 ; 1.3572 ; 1.3709 ; 1.3915 ; 1.4224 ; 1.4688 ; 1.4862 ; 1.5122 ; 1.5513 ; 1.61 ; 1.6979 ; 1.8299 ; 2.0278 ; 2.2778 ; 2.5 ] 
  
Force (kips): [-2.38093 ; 3.33652 ; 7.22491 ; 11.8648 ; 17.1677 ; 22.3617 ; 26.1756 ; 26.9496 ; 27.6691 ; 28.4979 ; 29.5092 ; 30.7445 ; 32.1752 ; 33.6373 ; 35.2848 ; 37.4132 ; 38.1489 ; 39.1765 ; 39.269 ; 39.423 
; 39.6474 ; 39.9921 ; 40.5143 ; 41.214 ; 42.1833 ; 43.4952 ; 45.1784 ; 45.7838 ; 46.5847 ; 46.8772 ; 47.2792 ; 47.8975 ; 48.0684 ; 48.2293 ; 48.4444 ; 48.7704 ; 49.223 ; 49.8442 ; 50.0684 ; 50.4247 ; 50.5624 ; 
50.7593 ; 50.8358 ; 50.941 ; 51.1059 ; 51.3616 ; 51.7268 ; 51.8564 ; 52.0487 ; 52.3318 ; 52.7195 ; 53.2413 ; 53.9141 ; 54.7443 ; 55.5756 ; 56.1707 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.233 ; 63.0189 ; 62.8634 ; 62.6689 ; 62.4293 ; 62.1718 ; 61.9506 ; 61.8929 ; 61.8242 ; 61.7266 ; 61.5845 ; 61.3778 ; 61.0404 ; 60.1266 ; 58.7169 ; 56.6175 ; 55.7667 ; 54.4704 ; 
54.3453 ; 54.1457 ; 53.8463 ; 53.3802 ; 52.6434 ; 51.5216 ; 49.7545 ; 46.9638 ; 44.3708 ; 44.2363 ; 44.1525 ; 44.1311 ; 44.1109 ; 44.0919 ; 43.9988 ; 43.8605 ; 43.7559 ; 43.6686 ; 43.6152 ; 43.5988 ; 43.5975 ; 
43.546 ; 43.5076 ; 43.462 ; 43.4306 ; 43.4024 ; 43.3239 ; 43.2046 ; 43.0471 ; 43.0177 ; 42.9927 ; 42.8314 ; 42.6307 ; 42.3962 ; 42.2021 ; 41.9625 ; 41.7824 ; 41.5907 ] 
  
Bolt 1 - Shear Force (kips): [0.136009 ; 0.173197 ; 0.351782 ; 0.580618 ; 0.857586 ; 1.14908 ; 1.39666 ; 1.46247 ; 1.54326 ; 1.65989 ; 1.83154 ; 2.07815 ; 2.47266 ; 3.61054 ; 5.16719 ; 7.1762 ; 7.92607 ; 
9.00959 ; 9.11047 ; 9.27019 ; 9.50726 ; 9.86946 ; 10.4242 ; 11.2298 ; 12.3675 ; 13.7962 ; 14.5853 ; 14.581 ; 14.567 ; 14.5617 ; 14.556 ; 14.5501 ; 14.6231 ; 14.6864 ; 14.7005 ; 14.6966 ; 14.6822 ; 14.6641 ; 
14.6577 ; 15.0627 ; 15.3505 ; 15.6866 ; 15.8737 ; 16.0218 ; 16.4283 ; 17.0131 ; 18.0371 ; 18.266 ; 18.4936 ; 19.1541 ; 19.916 ; 20.7623 ; 21.4622 ; 22.3591 ; 23.1216 ; 23.7257 ] 
  
Bolt 2 - Tensile Force (kips): [63.2247 ; 62.8992 ; 62.6466 ; 62.3421 ; 61.9738 ; 61.6164 ; 61.3266 ; 61.2377 ; 61.1057 ; 60.8945 ; 60.5057 ; 59.7993 ; 58.753 ; 57.4697 ; 56.003 ; 54.7031 ; 54.3503 ; 53.8697 ; 
53.8242 ; 53.7485 ; 53.6408 ; 53.4762 ; 53.2207 ; 52.8717 ; 52.4005 ; 51.755 ; 50.8634 ; 50.5485 ; 50.2409 ; 50.1378 ; 50.0194 ; 49.9175 ; 49.8752 ; 49.8243 ; 49.7679 ; 49.897 ; 50.519 ; 51.4952 ; 51.8646 ; 
52.327 ; 52.4678 ; 52.7055 ; 52.7816 ; 52.9193 ; 53.0837 ; 53.1884 ; 53.3939 ; 53.4564 ; 53.4634 ; 53.5015 ; 53.7306 ; 54.4013 ; 55.7479 ; 57.7924 ; 59.9907 ; 61.7531 ] 
  
Bolt 2 - Shear Force (kips): [0.106188 ; 0.301055 ; 0.570812 ; 0.911487 ; 1.32346 ; 1.76182 ; 2.17022 ; 2.28881 ; 2.44407 ; 2.67021 ; 2.99561 ; 3.42359 ; 3.96302 ; 5.03646 ; 6.389 ; 7.9521 ; 8.43849 ; 9.11116 ; 
9.17359 ; 9.2731 ; 9.41924 ; 9.64129 ; 9.97749 ; 10.449 ; 11.1189 ; 12.1056 ; 13.5609 ; 14.048 ; 14.6426 ; 14.8467 ; 15.1208 ; 15.5448 ; 15.7313 ; 15.9408 ; 16.1964 ; 16.5727 ; 16.8231 ; 17.1073 ; 17.2171 ; 
17.3453 ; 17.3809 ; 17.4373 ; 17.4562 ; 17.4945 ; 17.5403 ; 17.9234 ; 18.2176 ; 18.4303 ; 18.9359 ; 19.4352 ; 19.9727 ; 20.3613 ; 20.656 ; 20.7816 ; 21.0335 ; 21.1779 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.83 ; 64.761 ; 64.7876 ; 64.898 ; 65.052 ; 65.3895 ; 65.5282 ; 65.7413 ; 65.979 ; 66.3041 ; 66.8338 ; 67.6971 ; 68.8986 ; 70.6935 ; 73.4504 ; 74.4454 ; 75.9143 ; 76.0472 ; 
76.2501 ; 76.5287 ; 76.95 ; 77.5892 ; 78.4813 ; 79.7632 ; 81.6301 ; 84.17 ; 85.0679 ; 86.2614 ; 86.7206 ; 87.3602 ; 88.4789 ; 88.7952 ; 89.078 ; 89.4232 ; 89.8907 ; 90.5534 ; 91.5354 ; 91.9196 ; 92.5915 ; 
92.8349 ; 93.1737 ; 93.2929 ; 93.4688 ; 93.7398 ; 94.1521 ; 94.7542 ; 94.9692 ; 95.2902 ; 95.7728 ; 96.4653 ; 97.4363 ; 98.769 ; 100.508 ; 102.272 ; 103.578 ] 
  
Bolt 3 - Shear Force (kips): [0.0515189 ; 0.0666712 ; 0.149392 ; 0.277026 ; 0.455321 ; 0.691516 ; 0.943021 ; 1.01666 ; 1.09786 ; 1.21101 ; 1.3685 ; 1.51749 ; 1.72148 ; 1.99803 ; 2.36485 ; 2.79811 ; 2.92816 ; 
3.0859 ; 3.09917 ; 3.13684 ; 3.19552 ; 3.30679 ; 3.52319 ; 3.8135 ; 5.82916 ; 8.95552 ; 11.2854 ; 11.5896 ; 11.7834 ; 11.6503 ; 11.5789 ; 11.2698 ; 11.1008 ; 10.9651 ; 10.8645 ; 10.7825 ; 10.6718 ; 10.6178 ; 
10.6008 ; 10.4585 ; 10.4151 ; 10.3899 ; 10.4008 ; 10.4238 ; 10.4619 ; 10.515 ; 10.5833 ; 10.6085 ; 10.6408 ; 10.6695 ; 10.7113 ; 10.7667 ; 10.8281 ; 10.8812 ; 10.9715 ; 11.0972 ] 
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Figure B.195 Connection L8_4_0.75_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.4903e+003 
  
Plastic Stiffness (k/in): 29.6982 
  
Displacement (in): [8.4122e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.016197 ; 0.018283 ; 0.021411 ; 0.026104 ; 0.033143 ; 0.043702 ; 0.05954 ; 0.083298 ; 
0.11893 ; 0.17239 ; 0.25257 ; 0.28264 ; 0.32774 ; 0.34465 ; 0.37002 ; 0.40808 ; 0.44613 ; 0.48418 ; 0.54127 ; 0.62689 ; 0.659 ; 0.67104 ; 0.6891 ; 0.71619 ; 0.75683 ; 0.81778 ; 0.84064 ; 0.84921 ; 0.86207 ; 
0.88136 ; 0.88859 ; 0.89944 ; 0.91571 ; 0.94012 ; 0.97674 ; 1.0317 ; 1.0523 ; 1.0832 ; 1.1295 ; 1.199 ; 1.3033 ; 1.3424 ; 1.401 ; 1.489 ; 1.522 ; 1.5715 ; 1.6457 ; 1.757 ; 1.9241 ; 2.1741 ; 2.2366 ; 2.3303 ; 2.4709 ; 
2.5 ] 
  
Force (kips): [ -2.05481 ; -0.0457938 ; 1.60256 ; 3.82257 ; 6.70388 ; 10.3971 ; 15.0224 ; 20.6237 ; 26.5813 ; 28.237 ; 30.2547 ; 32.4812 ; 34.7039 ; 36.5431 ; 38.1429 ; 39.7316 ; 41.6317 ; 43.9545 ; 46.6513 ; 
47.5258 ; 48.7333 ; 49.16 ; 49.8583 ; 50.8128 ; 51.7086 ; 52.5559 ; 53.6897 ; 55.2509 ; 55.8171 ; 56.0214 ; 56.3239 ; 56.7592 ; 57.408 ; 58.337 ; 58.7217 ; 58.8555 ; 59.0804 ; 59.384 ; 59.5124 ; 59.6924 ; 
59.9591 ; 60.3337 ; 60.8774 ; 61.6545 ; 61.9537 ; 62.3736 ; 62.9639 ; 63.7745 ; 64.8841 ; 65.2795 ; 65.8352 ; 66.5964 ; 66.8662 ; 67.2577 ; 67.8101 ; 68.5407 ; 69.4885 ; 70.6517 ; 70.9084 ; 71.2734 ; 71.7859 ; 
71.8849 ] 
  
Bolt 1 - Tensile Force (kips): [63.2365 ; 63.1598 ; 63.0954 ; 63.0056 ; 62.8849 ; 62.7243 ; 62.5121 ; 62.2361 ; 61.9142 ; 61.8177 ; 61.6951 ; 61.5489 ; 61.3698 ; 61.1549 ; 60.6491 ; 59.4108 ; 57.5534 ; 54.8241 ; 
50.8041 ; 49.2728 ; 47.0332 ; 46.2486 ; 45.1325 ; 44.3479 ; 44.1675 ; 44.0672 ; 43.9806 ; 43.8607 ; 43.4956 ; 43.4321 ; 43.3655 ; 43.304 ; 43.2575 ; 43.2034 ; 43.1092 ; 43.0838 ; 43.0014 ; 42.9136 ; 42.8503 ; 
42.7659 ; 42.6558 ; 42.5574 ; 42.329 ; 41.8729 ; 41.6635 ; 41.3795 ; 41.0505 ; 40.4002 ; 39.0393 ; 38.5735 ; 37.9492 ; 37.1943 ; 36.9191 ; 36.5477 ; 35.8925 ; 35.2886 ; 34.7781 ; 34.3818 ; 34.2475 ; 34.0729 ; 
33.8316 ; 33.7749 ] 
  
Bolt 1 - Shear Force (kips): [ 0.125858 ; 0.0754047 ; 0.117396 ; 0.220516 ; 0.370632 ; 0.571668 ; 0.832602 ; 1.16229 ; 1.53386 ; 1.64283 ; 1.78054 ; 1.94295 ; 2.14293 ; 2.39037 ; 3.00193 ; 4.45248 ; 6.32418 ; 
8.72505 ; 11.7133 ; 12.6444 ; 13.7496 ; 14.0527 ; 14.4046 ; 14.5606 ; 14.5528 ; 14.5352 ; 14.5118 ; 14.5284 ; 14.6936 ; 14.6929 ; 14.6843 ; 14.6685 ; 14.6484 ; 14.7022 ; 15.2417 ; 15.3788 ; 15.8143 ; 16.193 ; 
16.4952 ; 16.8492 ; 17.4796 ; 18.15 ; 19.3431 ; 20.9965 ; 21.6835 ; 22.579 ; 23.5235 ; 24.9195 ; 27.5497 ; 28.4172 ; 29.5311 ; 30.7304 ; 31.1786 ; 31.876 ; 33.0859 ; 34.2336 ; 35.3969 ; 36.5829 ; 36.9297 ; 
37.3875 ; 37.9941 ; 38.1197 ] 
  
Bolt 2 - Tensile Force (kips): [63.2307 ; 63.1351 ; 63.0523 ; 62.9298 ; 62.7583 ; 62.5323 ; 62.2407 ; 61.8698 ; 61.4728 ; 61.3623 ; 61.224 ; 61.0724 ; 60.8784 ; 60.6231 ; 60.1557 ; 59.1208 ; 57.8776 ; 56.6598 ; 
55.385 ; 54.8559 ; 54.0835 ; 53.7857 ; 53.3152 ; 52.662 ; 52.0859 ; 51.5733 ; 51.0121 ; 50.7134 ; 50.6245 ; 50.578 ; 50.504 ; 50.5188 ; 51.0009 ; 51.808 ; 52.1145 ; 52.2309 ; 52.3857 ; 52.6304 ; 52.7074 ; 
52.8317 ; 53.0019 ; 53.2026 ; 53.4901 ; 53.8035 ; 53.8435 ; 53.9275 ; 54.0093 ; 54.1755 ; 54.5088 ; 54.5563 ; 54.6684 ; 54.8426 ; 54.9187 ; 55.0588 ; 55.364 ; 56.3373 ; 58.0382 ; 60.5641 ; 61.225 ; 62.1771 ; 
63.503 ; 63.7733 ] 
  
Bolt 2 - Shear Force (kips): [0.0924566 ; 0.076342 ; 0.171735 ; 0.316416 ; 0.512043 ; 0.771202 ; 1.10769 ; 1.53061 ; 2.00745 ; 2.14949 ; 2.33341 ; 2.558 ; 2.8482 ; 3.22708 ; 3.96456 ; 5.40757 ; 7.14875 ; 
9.07239 ; 10.8648 ; 11.4364 ; 12.2307 ; 12.5283 ; 12.976 ; 13.5819 ; 14.1109 ; 14.5804 ; 15.1532 ; 15.721 ; 16.0078 ; 16.1835 ; 16.4711 ; 16.7611 ; 17.0632 ; 17.3435 ; 17.429 ; 17.4604 ; 17.4997 ; 17.5605 ; 
17.5785 ; 17.6137 ; 17.6615 ; 17.9277 ; 18.2848 ; 19.1062 ; 19.5296 ; 20.0879 ; 21.175 ; 22.5876 ; 23.9873 ; 24.6858 ; 25.7422 ; 27.3783 ; 27.9455 ; 28.7433 ; 29.6092 ; 30.1277 ; 30.501 ; 30.7651 ; 30.6716 ; 
30.569 ; 30.4364 ; 30.39 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.952 ; 64.9063 ; 64.8551 ; 64.8169 ; 64.8253 ; 64.93 ; 65.1161 ; 65.5036 ; 65.7249 ; 66.1663 ; 66.8725 ; 67.7362 ; 68.6672 ; 69.7963 ; 71.1463 ; 72.9578 ; 75.4832 ; 78.8983 
; 80.0753 ; 81.7772 ; 82.3914 ; 83.2879 ; 84.5665 ; 85.8115 ; 87.086 ; 88.8691 ; 91.5457 ; 92.4125 ; 92.7142 ; 93.1573 ; 93.798 ; 94.7005 ; 95.9187 ; 96.4073 ; 96.5892 ; 96.8643 ; 97.2482 ; 97.4127 ; 97.6466 ; 
97.9839 ; 98.4656 ; 99.1915 ; 100.277 ; 100.685 ; 101.265 ; 102.035 ; 103.006 ; 104.472 ; 104.949 ; 105.616 ; 106.575 ; 106.931 ; 107.429 ; 108.05 ; 108.869 ; 110.128 ; 111.698 ; 112.059 ; 112.649 ; 113.607 ; 
113.779 ] 
  
Bolt 3 - Shear Force (kips): [0.0538664 ; 0.0282428 ; 0.0308531 ; 0.0632639 ; 0.117407 ; 0.202151 ; 0.329833 ; 0.510881 ; 0.771853 ; 0.866127 ; 1.00331 ; 1.18127 ; 1.40013 ; 1.66612 ; 1.95632 ; 2.32621 ; 
2.78948 ; 3.31937 ; 3.8502 ; 4.01201 ; 4.2192 ; 4.29041 ; 4.43742 ; 4.62487 ; 4.80685 ; 5.13303 ; 6.92791 ; 10.1556 ; 10.8577 ; 11.0709 ; 11.3435 ; 11.836 ; 12.4714 ; 13.2704 ; 13.7157 ; 13.8721 ; 14.0116 ; 
14.1943 ; 14.2123 ; 14.2578 ; 14.3514 ; 14.5 ; 14.6872 ; 14.9481 ; 14.728 ; 14.3757 ; 13.916 ; 13.4004 ; 12.7712 ; 12.3606 ; 11.9675 ; 11.6285 ; 11.4938 ; 11.2449 ; 10.8996 ; 10.6283 ; 10.5333 ; 10.5649 ; 10.578 
; 10.7144 ; 11.1136 ; 11.1503 ] 
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Figure B.196 Connection L8_4_0.75_1.0_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_1.0_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 4.8725e+003 
  
Plastic Stiffness (k/in): 22.7527 
  
Displacement (in): [1.0402e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.44051 
; 0.49396 ; 0.51401 ; 0.54408 ; 0.58918 ; 0.65683 ; 0.75831 ; 0.78368 ; 0.80905 ; 0.8471 ; 0.86137 ; 0.88278 ; 0.91489 ; 0.96305 ; 1.0353 ; 1.0624 ; 1.0725 ; 1.0878 ; 1.1106 ; 1.1192 ; 1.1321 ; 1.1514 ; 1.1803 ; 
1.1911 ; 1.2074 ; 1.2318 ; 1.2684 ; 1.3234 ; 1.4057 ; 1.4366 ; 1.483 ; 1.5525 ; 1.6568 ; 1.8132 ; 2.0478 ; 2.1103 ; 2.204 ; 2.3446 ; 2.5 ] 
  
Force (kips): [-2.04749 ; 3.47967 ; 7.46913 ; 12.2786 ; 17.9718 ; 23.908 ; 25.5541 ; 27.5083 ; 29.6023 ; 31.5598 ; 33.1062 ; 34.6437 ; 36.1797 ; 37.9491 ; 40.029 ; 42.4454 ; 45.4779 ; 46.5549 ; 46.9309 ; 47.4581 
; 48.2048 ; 49.221 ; 50.6281 ; 50.9597 ; 51.2917 ; 51.8067 ; 51.9875 ; 52.2559 ; 52.6726 ; 53.2455 ; 54.081 ; 54.4051 ; 54.5312 ; 54.7103 ; 54.9673 ; 55.07 ; 55.2163 ; 55.4392 ; 55.7484 ; 55.8743 ; 56.0597 ; 
56.3224 ; 56.7013 ; 57.2584 ; 58.0144 ; 58.2838 ; 58.6664 ; 59.214 ; 59.9698 ; 60.9514 ; 62.1429 ; 62.4214 ; 62.8107 ; 63.3361 ; 63.8508 ] 
  
Bolt 1 - Tensile Force (kips): [63.2347 ; 63.0178 ; 62.8495 ; 62.6349 ; 62.3597 ; 62.0416 ; 61.9457 ; 61.8259 ; 61.6861 ; 61.5298 ; 61.3409 ; 61.0453 ; 59.9812 ; 58.1615 ; 55.6742 ; 52.1864 ; 46.6696 ; 44.807 ; 
44.462 ; 44.2891 ; 44.1551 ; 44.0505 ; 43.9526 ; 43.8882 ; 43.6114 ; 43.4719 ; 43.4309 ; 43.3878 ; 43.348 ; 43.3119 ; 43.2372 ; 43.1618 ; 43.1164 ; 43.0481 ; 42.9439 ; 42.881 ; 42.7998 ; 42.6946 ; 42.6108 ; 
42.5642 ; 42.4599 ; 42.2982 ; 42.0318 ; 41.6107 ; 41.1139 ; 40.8992 ; 40.5465 ; 39.7992 ; 38.7896 ; 37.8508 ; 37.1581 ; 36.9874 ; 36.7495 ; 36.3414 ; 35.9523 ] 
  
Bolt 1 - Shear Force (kips): [0.124008 ; 0.204538 ; 0.413222 ; 0.679971 ; 1.0129 ; 1.38501 ; 1.49497 ; 1.63114 ; 1.78901 ; 1.96629 ; 2.18798 ; 2.54058 ; 3.83811 ; 5.76424 ; 8.0381 ; 10.7909 ; 13.9222 ; 14.5066 
; 14.5685 ; 14.5716 ; 14.5578 ; 14.5336 ; 14.5037 ; 14.5559 ; 14.6867 ; 14.6835 ; 14.6765 ; 14.665 ; 14.649 ; 14.6283 ; 14.8817 ; 15.3072 ; 15.5667 ; 15.9001 ; 16.356 ; 16.6401 ; 16.9936 ; 17.6689 ; 18.2867 ; 
18.5583 ; 19.0733 ; 19.7587 ; 20.7391 ; 22.1081 ; 23.6038 ; 24.0998 ; 24.8384 ; 26.3107 ; 28.2294 ; 29.9259 ; 31.0657 ; 31.3907 ; 31.8756 ; 32.6634 ; 33.4074 ] 
  
Bolt 2 - Tensile Force (kips): [63.2241 ; 62.9381 ; 62.6959 ; 62.3991 ; 62.0343 ; 61.6607 ; 61.5589 ; 61.4393 ; 61.3179 ; 61.1784 ; 60.9847 ; 60.7229 ; 59.8903 ; 58.6942 ; 57.7 ; 56.5932 ; 54.8367 ; 54.0418 ; 
53.7434 ; 53.3329 ; 52.7795 ; 52.1168 ; 51.6101 ; 51.5611 ; 51.5391 ; 51.4274 ; 51.413 ; 51.4122 ; 51.6126 ; 52.1513 ; 53.0447 ; 53.345 ; 53.4497 ; 53.6079 ; 53.8443 ; 53.9206 ; 54.0407 ; 54.1969 ; 54.4581 ; 
54.5177 ; 54.6127 ; 54.7762 ; 54.9883 ; 55.1351 ; 55.3543 ; 55.4014 ; 55.5138 ; 55.734 ; 56.0673 ; 56.9361 ; 59.1799 ; 59.7964 ; 60.7224 ; 62.1226 ; 63.6038 ] 
  
Bolt 2 - Shear Force (kips): [0.0899775 ; 0.298574 ; 0.575651 ; 0.925836 ; 1.36075 ; 1.84381 ; 1.98785 ; 2.17171 ; 2.39324 ; 2.65768 ; 3.011 ; 3.53378 ; 4.85715 ; 6.62992 ; 8.48646 ; 10.1475 ; 12.1695 ; 
12.9662 ; 13.2508 ; 13.6418 ; 14.1717 ; 14.8483 ; 15.5852 ; 15.7268 ; 15.855 ; 16.3774 ; 16.5438 ; 16.7765 ; 17.1132 ; 17.3652 ; 17.6587 ; 17.7399 ; 17.7713 ; 17.8176 ; 17.8841 ; 17.9051 ; 17.9375 ; 17.9777 ; 
18.1338 ; 18.2841 ; 18.4368 ; 18.6205 ; 18.9703 ; 19.8379 ; 21.1645 ; 21.7607 ; 22.4993 ; 23.2511 ; 24.397 ; 25.9403 ; 26.7692 ; 26.8596 ; 26.8989 ; 26.8657 ; 26.7528 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.825 ; 64.7589 ; 64.7951 ; 64.9355 ; 65.2233 ; 65.36 ; 65.7272 ; 66.3823 ; 67.2796 ; 68.1459 ; 69.244 ; 70.5992 ; 72.4056 ; 74.8976 ; 78.27 ; 82.8258 ; 84.3555 ; 84.9134 ; 
85.7286 ; 86.9421 ; 88.6947 ; 91.0767 ; 91.6337 ; 92.1523 ; 92.8899 ; 93.1415 ; 93.5194 ; 94.1324 ; 94.9978 ; 96.2351 ; 96.6762 ; 96.8374 ; 97.0578 ; 97.369 ; 97.4928 ; 97.6737 ; 97.9456 ; 98.3682 ; 98.564 ; 
98.8574 ; 99.2559 ; 99.801 ; 100.565 ; 101.651 ; 102.024 ; 102.605 ; 103.41 ; 104.564 ; 106.091 ; 108.002 ; 108.436 ; 109.056 ; 109.911 ; 110.727 ] 
  
Bolt 3 - Shear Force (kips): [0.0589645 ; 0.0617044 ; 0.144142 ; 0.274193 ; 0.461316 ; 0.727359 ; 0.819577 ; 0.957246 ; 1.14937 ; 1.37622 ; 1.65881 ; 1.98255 ; 2.36074 ; 2.80769 ; 3.28711 ; 3.7469 ; 4.24569 ; 
4.5395 ; 4.6884 ; 4.8612 ; 5.89764 ; 7.8368 ; 9.77988 ; 10.3316 ; 10.76 ; 11.3969 ; 11.6523 ; 12.0094 ; 12.4099 ; 12.6264 ; 11.9851 ; 11.6386 ; 11.4551 ; 11.2535 ; 11.0692 ; 10.9926 ; 10.9094 ; 10.83 ; 10.6978 ; 
10.4826 ; 10.222 ; 9.91257 ; 9.57272 ; 9.17996 ; 8.59819 ; 8.37737 ; 8.12243 ; 7.85815 ; 7.56255 ; 7.29076 ; 7.04912 ; 7.00671 ; 6.96482 ; 6.87763 ; 6.79588 ] 
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Figure B.197 Connection L8_4_0.75_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 5.7672e+003 
  
Plastic Stiffness (k/in): 28.5104 
  
Displacement (in): [9.8945e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.15542 ; 0.17918 ; 0.21482 
; 0.26827 ; 0.34845 ; 0.37852 ; 0.40858 ; 0.43865 ; 0.48375 ; 0.55141 ; 0.57678 ; 0.61483 ; 0.67191 ; 0.69332 ; 0.72543 ; 0.73747 ; 0.75553 ; 0.78262 ; 0.79278 ; 0.80802 ; 0.83088 ; 0.83945 ; 0.85231 ; 0.87159 ; 
0.87883 ; 0.88968 ; 0.90595 ; 0.93036 ; 0.93951 ; 0.95324 ; 0.97384 ; 1.0047 ; 1.0163 ; 1.0337 ; 1.0598 ; 1.0989 ; 1.1135 ; 1.1355 ; 1.1685 ; 1.218 ; 1.2922 ; 1.3201 ; 1.3618 ; 1.4244 ; 1.5184 ; 1.6593 ; 1.7122 ; 
1.7914 ; 1.9103 ; 2.0887 ; 2.3387 ; 2.5 ] 
  
Force (kips): [-2.46935 ; 4.08619 ; 8.79476 ; 14.406 ; 20.9091 ; 27.4587 ; 29.2011 ; 31.2535 ; 33.489 ; 35.5748 ; 37.2281 ; 38.7098 ; 40.3387 ; 42.3751 ; 43.0757 ; 44.0546 ; 45.3667 ; 47.0752 ; 49.2682 ; 50.106 ; 
50.8575 ; 51.5733 ; 52.5923 ; 53.9317 ; 54.4079 ; 55.106 ; 56.0847 ; 56.4464 ; 56.9552 ; 57.1473 ; 57.4206 ; 57.843 ; 57.9985 ; 58.2401 ; 58.6213 ; 58.7685 ; 58.9771 ; 59.2809 ; 59.4056 ; 59.5867 ; 59.8608 ; 
60.2363 ; 60.3816 ; 60.5901 ; 60.8837 ; 61.3269 ; 61.495 ; 61.7485 ; 62.1038 ; 62.6096 ; 62.794 ; 63.0678 ; 63.4661 ; 64.0383 ; 64.8415 ; 65.1286 ; 65.5423 ; 66.113 ; 66.8851 ; 67.8951 ; 68.2396 ; 68.7185 ; 
69.3668 ; 70.2143 ; 71.1878 ; 71.7523 ] 
  
Bolt 1 - Tensile Force (kips): [63.3106 ; 63.0232 ; 62.8011 ; 62.5186 ; 62.164 ; 61.7673 ; 61.6524 ; 61.5106 ; 61.3431 ; 61.1523 ; 60.8939 ; 60.1449 ; 58.7445 ; 56.5765 ; 55.748 ; 54.5105 ; 52.6354 ; 49.7806 ; 
45.6915 ; 44.4991 ; 44.2108 ; 44.0654 ; 43.9301 ; 43.7789 ; 43.7239 ; 43.5583 ; 43.2126 ; 43.1283 ; 43.0458 ; 43.0197 ; 42.988 ; 42.9497 ; 42.9355 ; 42.8849 ; 42.7711 ; 42.7071 ; 42.6272 ; 42.5194 ; 42.4538 ; 
42.3642 ; 42.2315 ; 42.0981 ; 42.0078 ; 41.8813 ; 41.7056 ; 41.4153 ; 41.2928 ; 41.1063 ; 40.8418 ; 40.4277 ; 40.2714 ; 40.0048 ; 39.5728 ; 38.9532 ; 37.9228 ; 37.5656 ; 37.1286 ; 36.5804 ; 35.7768 ; 34.8925 ; 
34.5934 ; 34.2304 ; 33.8921 ; 33.5199 ; 33.1293 ; 32.8522 ] 
  
Bolt 1 - Shear Force (kips): [0.112179 ; 0.272752 ; 0.537167 ; 0.867635 ; 1.27025 ; 1.70365 ; 1.82641 ; 1.97649 ; 2.15173 ; 2.35376 ; 2.63881 ; 3.55137 ; 5.09371 ; 7.15438 ; 7.87801 ; 8.90693 ; 10.3542 ; 
12.2567 ; 14.1888 ; 14.5178 ; 14.5378 ; 14.5227 ; 14.4917 ; 14.4457 ; 14.4281 ; 14.5316 ; 14.6076 ; 14.5941 ; 14.5702 ; 14.5608 ; 14.5478 ; 14.5302 ; 14.5234 ; 14.6687 ; 15.1608 ; 15.4546 ; 15.7799 ; 16.1775 ; 
16.4566 ; 16.8579 ; 17.5496 ; 18.2804 ; 18.6995 ; 19.265 ; 19.9687 ; 21.0279 ; 21.4269 ; 21.9969 ; 22.782 ; 23.8446 ; 24.1996 ; 24.7888 ; 25.6597 ; 26.8683 ; 28.7892 ; 29.4151 ; 30.1506 ; 31.1129 ; 32.6213 ; 
34.1756 ; 34.7095 ; 35.401 ; 36.1966 ; 37.1722 ; 38.2341 ; 38.8329 ] 
  
Bolt 2 - Tensile Force (kips): [63.3114 ; 62.9506 ; 62.6523 ; 62.281 ; 61.8161 ; 61.3551 ; 61.235 ; 61.1016 ; 60.9528 ; 60.7598 ; 60.4036 ; 59.617 ; 58.3781 ; 56.9911 ; 56.6257 ; 56.1878 ; 55.7791 ; 55.1227 ; 
54.0259 ; 53.5864 ; 53.1823 ; 52.8125 ; 52.331 ; 51.7634 ; 51.5786 ; 51.4039 ; 51.278 ; 51.1655 ; 51.1476 ; 51.1846 ; 51.3231 ; 51.6132 ; 51.7249 ; 51.9062 ; 52.17 ; 52.2568 ; 52.3928 ; 52.6019 ; 52.6667 ; 
52.7639 ; 52.8965 ; 53.1278 ; 53.1978 ; 53.3093 ; 53.4968 ; 53.6773 ; 53.7076 ; 53.7723 ; 53.912 ; 54.1021 ; 54.1358 ; 54.1787 ; 54.2592 ; 54.3631 ; 54.6309 ; 54.7048 ; 54.7136 ; 54.8387 ; 55.242 ; 55.9985 ; 
56.344 ; 56.9374 ; 57.8699 ; 59.3105 ; 61.2837 ; 62.634 ] 
  
Bolt 2 - Shear Force (kips): [0.143826 ; 0.303024 ; 0.609793 ; 0.992977 ; 1.45573 ; 1.94919 ; 2.0918 ; 2.27085 ; 2.49103 ; 2.77396 ; 3.19391 ; 4.19342 ; 5.68635 ; 7.49481 ; 8.08416 ; 8.8657 ; 9.77666 ; 10.91 ; 
12.3842 ; 12.9178 ; 13.4003 ; 13.8316 ; 14.3882 ; 15.0775 ; 15.3123 ; 15.6022 ; 15.9904 ; 16.3794 ; 16.7267 ; 16.8705 ; 17.0099 ; 17.1882 ; 17.2453 ; 17.3149 ; 17.3955 ; 17.4199 ; 17.4569 ; 17.5109 ; 17.5267 ; 
17.5504 ; 17.5836 ; 17.642 ; 17.6584 ; 17.6838 ; 17.7243 ; 18.0741 ; 18.2959 ; 18.5737 ; 18.8839 ; 19.4189 ; 19.7175 ; 20.1564 ; 20.8033 ; 21.7247 ; 22.7455 ; 23.1952 ; 24.1147 ; 25.2417 ; 26.2326 ; 27.4257 ; 
27.7361 ; 28.085 ; 28.4558 ; 28.8305 ; 29.1224 ; 29.1326 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8445 ; 64.8108 ; 64.9147 ; 65.1339 ; 65.6568 ; 65.9714 ; 66.523 ; 67.3194 ; 68.1967 ; 69.2158 ; 70.4134 ; 71.9228 ; 73.9919 ; 74.74 ; 75.8254 ; 77.3756 ; 79.5624 ; 82.6114 
; 83.6745 ; 84.6799 ; 85.6558 ; 87.1673 ; 89.2883 ; 90.1012 ; 91.2929 ; 92.8635 ; 93.3948 ; 94.1459 ; 94.4199 ; 94.8045 ; 95.3643 ; 95.5674 ; 95.867 ; 96.322 ; 96.4844 ; 96.7226 ; 97.096 ; 97.2448 ; 97.4723 ; 
97.8256 ; 98.3447 ; 98.5331 ; 98.8064 ; 99.2103 ; 99.8288 ; 100.058 ; 100.427 ; 100.947 ; 101.645 ; 101.883 ; 102.226 ; 102.709 ; 103.393 ; 104.421 ; 104.771 ; 105.244 ; 105.945 ; 106.961 ; 108.223 ; 108.635 ; 
109.229 ; 110.119 ; 111.284 ; 112.753 ; 113.857 ] 
  
Bolt 3 - Shear Force (kips): [0.0652962 ; 0.0629951 ; 0.159284 ; 0.307467 ; 0.517336 ; 0.813447 ; 0.921154 ; 1.07083 ; 1.25444 ; 1.48812 ; 1.75056 ; 2.06422 ; 2.46291 ; 2.96234 ; 3.12571 ; 3.33591 ; 3.5961 ; 
3.90505 ; 4.26836 ; 4.40393 ; 4.55171 ; 4.69898 ; 5.15042 ; 7.45365 ; 8.70301 ; 10.2952 ; 11.3512 ; 11.6497 ; 12.2763 ; 12.5054 ; 12.77 ; 13.0764 ; 13.191 ; 13.4021 ; 13.8128 ; 14.0218 ; 14.3359 ; 14.6189 ; 
14.6622 ; 14.7343 ; 14.809 ; 14.8554 ; 14.8783 ; 14.9197 ; 14.9848 ; 15.0764 ; 15.1095 ; 14.993 ; 14.7758 ; 14.4236 ; 14.3151 ; 14.1442 ; 13.8757 ; 13.5443 ; 12.8895 ; 12.612 ; 12.2914 ; 11.9929 ; 11.7066 ; 
11.1841 ; 10.9782 ; 10.8328 ; 10.7549 ; 10.7711 ; 10.9043 ; 11.3279 ] 
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Figure B.198 Connection L8_4_0.75_1.0_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_0.75_1.0_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 4.8979e+003 
  
Plastic Stiffness (k/in): 23.9953 
  
Displacement (in): [9.0782e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.22669 ; 0.26233 
; 0.31578 ; 0.39596 ; 0.42603 ; 0.47113 ; 0.53879 ; 0.60644 ; 0.67409 ; 0.691 ; 0.71637 ; 0.75443 ; 0.81151 ; 0.83292 ; 0.86503 ; 0.91319 ; 0.93125 ; 0.95834 ; 0.99898 ; 1.0599 ; 1.0828 ; 1.1171 ; 1.1685 ; 1.1878 
; 1.2167 ; 1.2601 ; 1.3252 ; 1.3496 ; 1.3862 ; 1.4412 ; 1.4618 ; 1.4927 ; 1.5042 ; 1.5216 ; 1.5477 ; 1.5868 ; 1.6454 ; 1.7334 ; 1.8654 ; 2.0633 ; 2.3133 ; 2.5 ] 
  
Force (kips): [-2.47992 ; 3.12196 ; 7.08624 ; 11.8632 ; 17.5286 ; 23.4998 ; 25.1701 ; 27.1798 ; 29.3666 ; 31.4415 ; 33.0358 ; 34.5233 ; 36.0135 ; 37.7618 ; 39.9205 ; 40.6314 ; 41.5832 ; 42.8605 ; 44.6224 ; 
45.2345 ; 46.1524 ; 47.3953 ; 48.5042 ; 49.5042 ; 49.7594 ; 50.1185 ; 50.627 ; 51.3593 ; 51.6491 ; 52.0646 ; 52.653 ; 52.8817 ; 53.2058 ; 53.6777 ; 54.4195 ; 54.6897 ; 55.1011 ; 55.6731 ; 55.8909 ; 56.206 ; 
56.6706 ; 57.3186 ; 57.549 ; 57.8893 ; 58.3827 ; 58.558 ; 58.8131 ; 58.9069 ; 59.0445 ; 59.2451 ; 59.5335 ; 59.941 ; 60.4945 ; 61.2307 ; 62.1775 ; 63.1548 ; 63.7645 ] 
  
Bolt 1 - Tensile Force (kips): [63.3071 ; 63.0618 ; 62.8747 ; 62.6357 ; 62.3304 ; 61.9744 ; 61.8661 ; 61.7298 ; 61.5708 ; 61.3998 ; 61.2136 ; 60.9216 ; 59.9373 ; 58.0925 ; 55.3751 ; 54.3756 ; 52.9199 ; 50.7693 ; 
47.4588 ; 46.2661 ; 44.7012 ; 44.1696 ; 43.9813 ; 43.8442 ; 43.8105 ; 43.764 ; 43.6632 ; 43.3196 ; 43.2384 ; 43.1535 ; 43.0701 ; 43.0419 ; 43.0051 ; 42.9437 ; 42.6516 ; 42.5299 ; 42.2889 ; 41.9965 ; 41.8491 ; 
41.6283 ; 41.254 ; 40.6993 ; 40.4567 ; 40.0837 ; 39.5156 ; 39.312 ; 39.0137 ; 38.8976 ; 38.7233 ; 38.4571 ; 38.0835 ; 37.6297 ; 37.1137 ; 36.586 ; 35.8906 ; 35.1889 ; 34.7186 ] 
  
Bolt 1 - Shear Force (kips): [0.111563 ; 0.223821 ; 0.446474 ; 0.729265 ; 1.08256 ; 1.48089 ; 1.5993 ; 1.74722 ; 1.91798 ; 2.10054 ; 2.30455 ; 2.63287 ; 3.82493 ; 5.76851 ; 8.22155 ; 9.04338 ; 10.1727 ; 
11.6744 ; 13.502 ; 14.0031 ; 14.488 ; 14.5415 ; 14.5064 ; 14.4666 ; 14.4561 ; 14.4413 ; 14.483 ; 14.6028 ; 14.5955 ; 14.5747 ; 14.5429 ; 14.5307 ; 14.5134 ; 14.5227 ; 15.7828 ; 16.2503 ; 17.4026 ; 18.8988 ; 
19.5177 ; 20.3836 ; 21.6356 ; 23.2609 ; 23.866 ; 24.7086 ; 25.858 ; 26.2533 ; 26.8313 ; 27.0564 ; 27.3933 ; 27.8872 ; 28.5571 ; 29.3579 ; 30.2347 ; 31.1558 ; 32.4311 ; 33.59 ; 34.3682 ] 
  
Bolt 2 - Tensile Force (kips): [63.2998 ; 62.994 ; 62.7429 ; 62.4338 ; 62.0456 ; 61.6431 ; 61.5401 ; 61.4185 ; 61.3036 ; 61.1814 ; 60.9856 ; 60.5954 ; 59.6718 ; 58.3157 ; 57.2377 ; 56.9835 ; 56.6543 ; 56.1164 ; 
55.2509 ; 54.9317 ; 54.4278 ; 53.7294 ; 53.1531 ; 52.6693 ; 52.5623 ; 52.4214 ; 52.2592 ; 52.1567 ; 52.0979 ; 52.0243 ; 52.0903 ; 52.1845 ; 52.4454 ; 52.8902 ; 53.4405 ; 53.6551 ; 53.9246 ; 54.3485 ; 54.4999 ; 
54.7262 ; 54.9341 ; 55.2528 ; 55.4011 ; 55.4923 ; 55.5568 ; 55.6035 ; 55.6804 ; 55.7167 ; 55.7833 ; 55.8958 ; 56.0787 ; 56.3837 ; 56.9741 ; 58.0226 ; 59.7405 ; 61.7987 ; 63.3044 ] 
  
Bolt 2 - Shear Force (kips): [0.143844 ; 0.246577 ; 0.504993 ; 0.833233 ; 1.24002 ; 1.69145 ; 1.82565 ; 1.99841 ; 2.20694 ; 2.45224 ; 2.77683 ; 3.2774 ; 4.513 ; 6.28556 ; 8.27436 ; 8.84691 ; 9.53615 ; 10.4177 ; 
11.6186 ; 12.0518 ; 12.6972 ; 13.5653 ; 14.288 ; 14.9099 ; 15.0538 ; 15.2568 ; 15.531 ; 15.865 ; 16.0835 ; 16.5202 ; 16.9771 ; 17.1642 ; 17.3416 ; 17.5309 ; 17.6925 ; 17.7497 ; 17.8142 ; 17.9111 ; 17.9486 ; 
18.0073 ; 18.4694 ; 19.2024 ; 19.3796 ; 19.9424 ; 20.9597 ; 21.2998 ; 21.7578 ; 21.905 ; 22.0955 ; 22.3446 ; 22.6876 ; 23.2059 ; 23.7169 ; 24.2765 ; 24.5908 ; 24.81 ; 24.808 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8264 ; 64.7559 ; 64.7871 ; 64.9239 ; 65.2159 ; 65.3487 ; 65.7052 ; 66.3813 ; 67.316 ; 68.2198 ; 69.3192 ; 70.6813 ; 72.4736 ; 74.9444 ; 75.8232 ; 77.1033 ; 78.9136 ; 
81.4964 ; 82.4155 ; 83.6987 ; 85.5435 ; 87.4249 ; 89.1941 ; 89.625 ; 90.2237 ; 91.0587 ; 92.2553 ; 92.7104 ; 93.3047 ; 94.2084 ; 94.5623 ; 95.0668 ; 95.7952 ; 96.8124 ; 97.1769 ; 97.6773 ; 98.4041 ; 98.6923 ; 
99.1735 ; 99.8373 ; 100.748 ; 101.087 ; 101.587 ; 102.27 ; 102.523 ; 102.88 ; 103.007 ; 103.199 ; 103.492 ; 103.92 ; 104.564 ; 105.476 ; 106.661 ; 108.219 ; 109.805 ; 110.8 ] 
  
Bolt 3 - Shear Force (kips): [0.0711335 ; 0.0500009 ; 0.129452 ; 0.254602 ; 0.437238 ; 0.693869 ; 0.782575 ; 0.915692 ; 1.10253 ; 1.32594 ; 1.60154 ; 1.92527 ; 2.29976 ; 2.74679 ; 3.22983 ; 3.37292 ; 3.55076 
; 3.77165 ; 4.07026 ; 4.16138 ; 4.38353 ; 4.93162 ; 6.60399 ; 8.28533 ; 8.80712 ; 9.43372 ; 10.0071 ; 10.9987 ; 11.2934 ; 11.8332 ; 12.4275 ; 12.6673 ; 12.8842 ; 12.5085 ; 11.87 ; 11.5168 ; 11.2274 ; 10.9905 ; 
10.6877 ; 10.2357 ; 9.74301 ; 9.17513 ; 9.01938 ; 8.75535 ; 8.41524 ; 8.30586 ; 8.15865 ; 8.10482 ; 8.03135 ; 7.942 ; 7.81717 ; 7.66749 ; 7.49133 ; 7.30023 ; 7.10632 ; 6.94904 ; 6.858 ] 
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Figure B.199 Connection L8_4_1.0_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3164 
  
Plastic Stiffness (k/in): 107.3766 
  
Displacement (in): [2.5658e-036 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.071068 ; 0.073153 ; 0.076282 ; 0.080975 ; 0.088014 ; 0.098573 ; 0.10913 ; 
0.11969 ; 0.13553 ; 0.15929 ; 0.19492 ; 0.20829 ; 0.22833 ; 0.2584 ; 0.3035 ; 0.37115 ; 0.39652 ; 0.43458 ; 0.49166 ; 0.57728 ; 0.60939 ; 0.65755 ; 0.7298 ; 0.75689 ; 0.79753 ; 0.85848 ; 0.94992 ; 1.0871 ; 
1.2928 ; 1.5428 ; 1.6053 ; 1.699 ; 1.8397 ; 1.8924 ; 1.9715 ; 2.0902 ; 2.2681 ; 2.5 ] 
  
Force (kips): [-0.834744 ; 18.1298 ; 23.8842 ; 25.178 ; 26.7596 ; 28.4468 ; 28.8376 ; 28.8384 ; 28.8349 ; 28.8287 ; 29.0498 ; 29.4265 ; 29.4269 ; 29.6882 ; 32.0748 ; 34.0223 ; 35.9489 ; 37.9222 ; 40.1633 ; 
42.7382 ; 43.7013 ; 44.9862 ; 46.6005 ; 48.4994 ; 50.4346 ; 51.0648 ; 51.9458 ; 53.1388 ; 54.506 ; 54.9295 ; 55.5076 ; 56.2499 ; 56.5124 ; 56.8627 ; 57.343 ; 58.0143 ; 58.9124 ; 60.1112 ; 61.3495 ; 61.6286 ; 
62.0194 ; 62.5718 ; 62.773 ; 63.0482 ; 63.4187 ; 63.9128 ; 64.4723 ] 
  
Bolt 1 - Tensile Force (kips): [34.5282 ; 33.9593 ; 33.0079 ; 31.1073 ; 28.1246 ; 23.7992 ; 22.6862 ; 22.679 ; 22.672 ; 22.6654 ; 22.5386 ; 22.4168 ; 22.4097 ; 22.3958 ; 22.3288 ; 22.2837 ; 22.1863 ; 21.8456 ; 
21.4896 ; 20.8633 ; 20.3979 ; 19.9238 ; 19.5835 ; 19.008 ; 18.6831 ; 18.5062 ; 18.2477 ; 17.8933 ; 17.4658 ; 17.2703 ; 17.103 ; 17.0492 ; 17.0648 ; 17.1144 ; 17.2465 ; 17.41 ; 17.6563 ; 17.8118 ; 17.8211 ; 
17.7599 ; 17.7314 ; 17.7514 ; 17.77 ; 17.8285 ; 17.9249 ; 18.2007 ; 18.4514 ] 
  
Bolt 1 - Shear Force (kips): [0.0470471 ; 0.642562 ; 1.45491 ; 2.75958 ; 4.58518 ; 6.92329 ; 7.48109 ; 7.48233 ; 7.48137 ; 7.47954 ; 7.66239 ; 7.83479 ; 7.83667 ; 7.99024 ; 9.10674 ; 9.99745 ; 11.1701 ; 
12.8215 ; 14.2405 ; 16.3286 ; 17.5248 ; 18.9636 ; 20.5677 ; 22.5019 ; 24.2517 ; 24.9788 ; 26.097 ; 27.7175 ; 29.6068 ; 30.2372 ; 31.0117 ; 31.9054 ; 32.1959 ; 32.6025 ; 33.1615 ; 34.037 ; 35.1159 ; 36.5334 ; 
38.0731 ; 38.4941 ; 39.0627 ; 39.8318 ; 40.1249 ; 40.4805 ; 40.9232 ; 41.3624 ; 41.7379 ] 
  
Bolt 2 - Tensile Force (kips): [34.5299 ; 33.9135 ; 32.9839 ; 31.1026 ; 28.2018 ; 24.1024 ; 23.0043 ; 22.988 ; 22.9794 ; 22.9732 ; 22.9213 ; 22.7877 ; 22.7806 ; 22.8021 ; 23.0943 ; 23.4969 ; 23.9942 ; 24.945 ; 
26.3827 ; 28.5318 ; 29.3508 ; 30.4864 ; 32.0491 ; 33.5853 ; 35.3998 ; 36.0121 ; 36.8598 ; 38.006 ; 39.4513 ; 39.9413 ; 40.575 ; 41.397 ; 41.7071 ; 42.1261 ; 42.6913 ; 43.4059 ; 44.3997 ; 45.7829 ; 47.271 ; 
47.6068 ; 48.0893 ; 48.7356 ; 48.953 ; 49.2596 ; 49.6773 ; 50.2215 ; 50.8392 ] 
  
Bolt 2 - Shear Force (kips): [0.0348259 ; 0.744656 ; 1.57243 ; 2.87077 ; 4.68312 ; 6.98035 ; 7.57246 ; 7.57982 ; 7.58186 ; 7.58098 ; 7.69171 ; 7.97414 ; 7.97737 ; 8.07603 ; 9.24058 ; 10.2265 ; 10.9162 ; 
11.6064 ; 13.089 ; 14.2249 ; 14.8019 ; 15.5189 ; 16.3024 ; 17.4496 ; 18.7288 ; 19.0501 ; 19.3851 ; 19.7207 ; 20.0967 ; 20.2217 ; 20.5142 ; 21.0228 ; 21.1858 ; 21.4155 ; 21.7015 ; 22.0488 ; 22.3814 ; 22.7557 ; 
23.2981 ; 23.4411 ; 23.6392 ; 23.8523 ; 23.9182 ; 23.998 ; 24.0732 ; 24.1438 ; 24.1466 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.9343 ; 38.2502 ; 38.6714 ; 39.3165 ; 40.2052 ; 40.4436 ; 40.4444 ; 40.4414 ; 40.4346 ; 40.5709 ; 40.8171 ; 40.8166 ; 40.9875 ; 42.7051 ; 44.3519 ; 46.4318 ; 49.2646 ; 
52.7282 ; 56.2007 ; 57.2945 ; 58.786 ; 60.7545 ; 63.1833 ; 65.3838 ; 66.0602 ; 66.9924 ; 68.0416 ; 69.2769 ; 69.6098 ; 69.9517 ; 70.1197 ; 70.0387 ; 70.0361 ; 70.0718 ; 70.1364 ; 70.1938 ; 70.0788 ; 70.1448 ; 
70.1681 ; 70.1947 ; 70.1888 ; 70.1297 ; 70.1056 ; 70.1102 ; 70.1366 ; 70.1758 ] 
  
Bolt 3 - Shear Force (kips): [0.0068006 ; 0.15943 ; 0.20215 ; 0.20978 ; 0.21974 ; 0.23969 ; 0.24614 ; 0.24614 ; 0.24601 ; 0.24576 ; 0.25018 ; 0.25911 ; 0.25924 ; 0.26577 ; 0.33361 ; 0.40337 ; 0.48898 ; 0.56166 
; 0.57409 ; 0.5823 ; 0.59342 ; 0.59601 ; 0.57376 ; 0.52147 ; 0.49418 ; 0.49468 ; 0.51324 ; 0.72219 ; 1.1329 ; 1.204 ; 1.3995 ; 1.8986 ; 2.3766 ; 2.6985 ; 3.0016 ; 3.338 ; 3.789 ; 4.7457 ; 5.2428 ; 5.3429 ; 5.5045 ; 
5.8307 ; 6.059 ; 6.2674 ; 6.4878 ; 6.7459 ; 7.0374 ] 
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Figure B.200 Connection L8_4_1.0_0.75_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.75_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 5.3349e+003 
  
Plastic Stiffness (k/in): 67.6829 
  
Displacement (in): [2.6962e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.073132 ; 0.07626 ; 0.080953 ; 0.082713 ; 0.085352 ; 0.089312 ; 0.095251 ; 
0.097478 ; 0.10082 ; 0.10583 ; 0.10771 ; 0.11053 ; 0.11476 ; 0.1211 ; 0.13061 ; 0.14488 ; 0.16629 ; 0.17432 ; 0.18636 ; 0.19087 ; 0.19764 ; 0.2078 ; 0.22304 ; 0.2459 ; 0.28019 ; 0.29305 ; 0.31233 ; 0.34126 ; 
0.38466 ; 0.40093 ; 0.42534 ; 0.46196 ; 0.51688 ; 0.59926 ; 0.63016 ; 0.6765 ; 0.74601 ; 0.85028 ; 0.88938 ; 0.90404 ; 0.92603 ; 0.95902 ; 1.0085 ; 1.0827 ; 1.1941 ; 1.3611 ; 1.6111 ; 1.8611 ; 1.9236 ; 2.0174 ; 
2.158 ; 2.3689 ; 2.5 ] 
  
Force (kips): [-0.888339 ; 5.14718 ; 9.53135 ; 14.583 ; 19.6381 ; 23.2947 ; 24.7477 ; 26.5363 ; 28.5917 ; 28.8635 ; 28.8603 ; 28.8537 ; 29.0206 ; 29.361 ; 29.484 ; 29.4791 ; 29.4998 ; 30.22 ; 31.0786 ; 31.3441 ; 
31.7444 ; 32.2329 ; 32.8949 ; 33.7363 ; 34.9328 ; 36.6375 ; 37.1935 ; 37.964 ; 38.2544 ; 38.6781 ; 39.2756 ; 40.0635 ; 41.1517 ; 42.5439 ; 42.9992 ; 43.6519 ; 44.5361 ; 45.635 ; 46.0044 ; 46.5645 ; 47.3301 ; 
48.3262 ; 49.6211 ; 50.1042 ; 50.725 ; 51.5439 ; 52.4942 ; 52.8007 ; 52.9097 ; 53.0703 ; 53.3041 ; 53.6385 ; 54.1068 ; 54.7693 ; 55.6595 ; 56.805 ; 57.7524 ; 57.9674 ; 58.2723 ; 58.6929 ; 59.2575 ; 59.5708 ] 
  
Bolt 1 - Tensile Force (kips): [34.5271 ; 34.3806 ; 34.2529 ; 34.0823 ; 33.8832 ; 33.3576 ; 31.2091 ; 27.7717 ; 23.1405 ; 22.6878 ; 22.6815 ; 22.6749 ; 22.539 ; 22.4282 ; 22.4223 ; 22.4165 ; 22.4133 ; 22.3838 ; 
22.3646 ; 22.3528 ; 22.3377 ; 22.324 ; 22.3238 ; 22.2887 ; 22.2118 ; 21.9027 ; 21.7725 ; 21.6343 ; 21.5325 ; 21.3798 ; 21.1911 ; 21.0183 ; 20.6596 ; 20.0052 ; 19.884 ; 19.7812 ; 19.5395 ; 19.0991 ; 18.9779 ; 
18.8748 ; 18.7877 ; 18.537 ; 18.1126 ; 17.9846 ; 17.8089 ; 17.5014 ; 17.2362 ; 17.1881 ; 17.1796 ; 17.1773 ; 17.2005 ; 17.269 ; 17.396 ; 17.5697 ; 17.7902 ; 17.8499 ; 17.8155 ; 17.7505 ; 17.695 ; 17.6655 ; 
17.6604 ; 17.6037 ] 
  
Bolt 1 - Shear Force (kips): [0.0489303 ; 0.177506 ; 0.333231 ; 0.517539 ; 0.71637 ; 1.18589 ; 2.69399 ; 4.79111 ; 7.25586 ; 7.48542 ; 7.48451 ; 7.48266 ; 7.67504 ; 7.83535 ; 7.83852 ; 7.83699 ; 7.85555 ; 
8.24133 ; 8.58711 ; 8.7409 ; 8.92388 ; 9.14619 ; 9.40909 ; 9.78333 ; 10.5189 ; 12.5655 ; 13.098 ; 13.7225 ; 14.09 ; 14.6062 ; 15.2006 ; 15.7925 ; 16.9415 ; 18.7853 ; 19.2513 ; 19.8427 ; 20.8385 ; 22.2967 ; 
22.7499 ; 23.3051 ; 24.0348 ; 25.2449 ; 27.2094 ; 27.8978 ; 28.7842 ; 29.9566 ; 31.3659 ; 31.8088 ; 31.962 ; 32.1797 ; 32.4813 ; 32.8985 ; 33.501 ; 34.401 ; 35.4454 ; 36.8961 ; 38.1667 ; 38.5129 ; 38.9895 ; 
39.6328 ; 40.5195 ; 40.99 ] 
  
Bolt 2 - Tensile Force (kips): [34.5266 ; 34.3618 ; 34.2184 ; 34.0467 ; 33.8843 ; 33.4252 ; 31.331 ; 28.1028 ; 24.0901 ; 23.3412 ; 23.3312 ; 23.3233 ; 23.3526 ; 23.2317 ; 23.1753 ; 23.1676 ; 23.1727 ; 23.3096 ; 
23.4941 ; 23.5699 ; 23.6799 ; 23.8342 ; 24.1233 ; 24.6336 ; 25.5712 ; 27.1899 ; 27.7357 ; 28.4886 ; 28.7653 ; 29.1615 ; 29.7085 ; 30.4439 ; 31.4352 ; 32.5967 ; 32.9759 ; 33.5067 ; 34.3222 ; 35.4574 ; 35.8596 ; 
36.378 ; 37.0795 ; 38.0705 ; 39.5006 ; 40.0518 ; 40.8405 ; 41.9502 ; 43.3492 ; 43.804 ; 43.9484 ; 44.1449 ; 44.4125 ; 44.7911 ; 45.2956 ; 45.9661 ; 46.9008 ; 48.2293 ; 49.4002 ; 49.6693 ; 50.054 ; 50.5683 ; 
51.2558 ; 51.6239 ] 
  
Bolt 2 - Shear Force (kips): [0.0362339 ; 0.218265 ; 0.395282 ; 0.605839 ; 0.830675 ; 1.30574 ; 2.79931 ; 4.86709 ; 7.25956 ; 7.69463 ; 7.69721 ; 7.69636 ; 7.70614 ; 7.96252 ; 8.1034 ; 8.10374 ; 8.10526 ; 
8.4036 ; 8.87855 ; 8.97609 ; 9.17833 ; 9.42844 ; 9.809 ; 10.234 ; 10.8735 ; 11.3968 ; 11.5503 ; 11.8359 ; 11.9512 ; 12.1888 ; 12.6288 ; 13.1824 ; 13.8269 ; 14.4574 ; 14.7097 ; 15.1898 ; 15.7324 ; 16.3237 ; 
16.5505 ; 16.9968 ; 17.6493 ; 18.3165 ; 18.8534 ; 18.9945 ; 19.1673 ; 19.3779 ; 19.6625 ; 19.7668 ; 19.8323 ; 19.9594 ; 20.1514 ; 20.4008 ; 20.7011 ; 21.02 ; 21.3939 ; 21.8108 ; 22.2681 ; 22.3807 ; 22.5286 ; 
22.6819 ; 22.7808 ; 22.8068 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9777 ; 36.1194 ; 36.5931 ; 37.6388 ; 38.8676 ; 39.4923 ; 40.4244 ; 41.8085 ; 42.0187 ; 42.016 ; 42.0089 ; 42.131 ; 42.3865 ; 42.4802 ; 42.4745 ; 42.4906 ; 43.0515 ; 43.806 
; 44.0681 ; 44.4935 ; 45.0765 ; 46.0053 ; 47.3648 ; 49.3644 ; 52.0542 ; 52.9157 ; 54.0512 ; 54.4309 ; 54.9632 ; 55.7138 ; 56.7706 ; 58.2477 ; 60.2699 ; 60.9581 ; 61.9179 ; 63.1579 ; 64.4844 ; 64.8867 ; 65.3744 ; 
66.081 ; 66.9802 ; 67.9401 ; 68.1774 ; 68.5745 ; 68.8946 ; 69.0625 ; 69.1191 ; 69.1396 ; 69.1695 ; 69.1743 ; 69.1558 ; 69.1959 ; 69.2802 ; 69.3927 ; 69.5358 ; 69.6433 ; 69.6691 ; 69.7061 ; 69.762 ; 69.8403 ; 
69.8871 ] 
  
Bolt 3 - Shear Force (kips): [0.011014 ; 0.033448 ; 0.077416 ; 0.136 ; 0.17919 ; 0.21156 ; 0.22722 ; 0.26017 ; 0.3249 ; 0.33492 ; 0.33479 ; 0.33449 ; 0.34068 ; 0.35352 ; 0.35837 ; 0.35819 ; 0.35908 ; 0.38865 ; 
0.42896 ; 0.44295 ; 0.46575 ; 0.49679 ; 0.54326 ; 0.59814 ; 0.64139 ; 0.6603 ; 0.66242 ; 0.66616 ; 0.66941 ; 0.67553 ; 0.68555 ; 0.69535 ; 0.69629 ; 0.6731 ; 0.66198 ; 0.64448 ; 0.61951 ; 0.60545 ; 0.61142 ; 
0.72904 ; 0.87057 ; 1.6059 ; 2.4377 ; 3.0069 ; 3.4144 ; 4.06 ; 4.8006 ; 4.9465 ; 4.9888 ; 5.0514 ; 5.2188 ; 5.4956 ; 5.7699 ; 6.087 ; 6.4702 ; 6.8949 ; 7.2493 ; 7.3559 ; 7.4968 ; 7.6833 ; 7.9384 ; 8.0889 ] 
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Figure B.201 Connection L8_4_1.0_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.4014e+003 
  
Plastic Stiffness (k/in): 133.4646 
  
Displacement (in): [2.0256e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.058001 ; 0.06113 ; 0.065823 ; 0.067583 ; 0.070222 ; 0.074182 ; 
0.080121 ; 0.082348 ; 0.085689 ; 0.090701 ; 0.098217 ; 0.10104 ; 0.10527 ; 0.10949 ; 0.11372 ; 0.12006 ; 0.12958 ; 0.13315 ; 0.1385 ; 0.14652 ; 0.15856 ; 0.17663 ; 0.20372 ; 0.24435 ; 0.30531 ; 0.32817 ; 
0.36246 ; 0.41389 ; 0.43317 ; 0.4621 ; 0.5055 ; 0.57059 ; 0.5767 ; 0.58585 ; 0.59958 ; 0.62018 ; 0.65107 ; 0.69741 ; 0.76692 ; 0.87119 ; 0.91029 ; 0.96894 ; 1.0569 ; 1.0899 ; 1.1394 ; 1.2136 ; 1.325 ; 1.4363 ; 
1.5477 ; 1.7147 ; 1.7772 ; 1.8006 ; 1.8358 ; 1.8885 ; 1.9676 ; 2.0863 ; 2.1307 ; 2.1975 ; 2.2976 ; 2.3351 ; 2.3914 ; 2.4759 ; 2.5 ] 
  
Force (kips): [-0.675098 ; 18.2072 ; 20.816 ; 22.8682 ; 23.8342 ; 24.636 ; 25.6928 ; 27.0465 ; 28.5446 ; 28.9282 ; 28.9593 ; 28.9579 ; 28.9523 ; 28.95 ; 29.0185 ; 29.492 ; 29.4891 ; 29.4862 ; 29.9025 ; 31.3285 ; 
33.0215 ; 33.6659 ; 34.9465 ; 36.1857 ; 37.2893 ; 38.7936 ; 40.4659 ; 40.9962 ; 41.6911 ; 42.5581 ; 43.6945 ; 45.2868 ; 47.3533 ; 50.0651 ; 53.0321 ; 53.8525 ; 54.9058 ; 56.2969 ; 56.7974 ; 57.498 ; 58.426 ; 
59.5965 ; 59.6977 ; 59.8636 ; 60.1058 ; 60.4436 ; 60.9084 ; 61.5032 ; 62.2568 ; 63.2238 ; 63.563 ; 64.0393 ; 64.7218 ; 64.9687 ; 65.3248 ; 65.8427 ; 66.5622 ; 67.2324 ; 67.8475 ; 68.6541 ; 68.9289 ; 69.0277 ; 
69.17 ; 69.3753 ; 69.6647 ; 70.0712 ; 70.2173 ; 70.4279 ; 70.7294 ; 70.8386 ; 70.9965 ; 71.2259 ; 71.2922 ] 
  
Bolt 1 - Tensile Force (kips): [34.5287 ; 33.9104 ; 33.7933 ; 33.6599 ; 33.0953 ; 32.0179 ; 30.3108 ; 27.6807 ; 23.8832 ; 22.7424 ; 22.6797 ; 22.6716 ; 22.6641 ; 22.6617 ; 22.6093 ; 22.4102 ; 22.4018 ; 22.3994 ; 
22.3748 ; 22.323 ; 22.2934 ; 22.248 ; 22.1927 ; 22.1157 ; 21.948 ; 21.7801 ; 21.616 ; 21.5123 ; 21.3355 ; 21.1151 ; 20.9058 ; 20.337 ; 19.9359 ; 19.6189 ; 19.609 ; 19.5494 ; 19.3791 ; 19.2362 ; 19.1402 ; 19.043 ; 
18.9881 ; 19.0112 ; 19.0194 ; 19.0384 ; 19.068 ; 19.1106 ; 19.2012 ; 19.3659 ; 19.6364 ; 20.0161 ; 20.1443 ; 20.33 ; 20.596 ; 20.6682 ; 20.766 ; 20.9024 ; 21.1335 ; 21.3286 ; 21.5002 ; 21.6862 ; 21.7011 ; 
21.7065 ; 21.7151 ; 21.7217 ; 21.7383 ; 21.7901 ; 21.8429 ; 21.9531 ; 22.1163 ; 22.1715 ; 22.2529 ; 22.3707 ; 22.4035 ] 
  
Bolt 1 - Shear Force (kips): [0.0412051 ; 0.700597 ; 0.808955 ; 0.928437 ; 1.39141 ; 2.15585 ; 3.26549 ; 4.83921 ; 6.87609 ; 7.449 ; 7.48062 ; 7.48069 ; 7.47899 ; 7.47828 ; 7.56153 ; 7.83519 ; 7.83589 ; 
7.83512 ; 8.11385 ; 8.78032 ; 9.55811 ; 9.86227 ; 10.5142 ; 11.382 ; 12.2372 ; 12.9281 ; 13.6557 ; 14.0402 ; 14.6225 ; 15.291 ; 15.9828 ; 17.588 ; 19.5852 ; 21.995 ; 24.1444 ; 24.9325 ; 26.2191 ; 27.8219 ; 
28.4041 ; 29.1631 ; 30.1342 ; 31.3617 ; 31.462 ; 31.6061 ; 31.8173 ; 32.12 ; 32.5287 ; 33.1132 ; 33.9252 ; 34.8608 ; 35.1656 ; 35.5952 ; 36.2057 ; 36.4459 ; 36.8076 ; 37.3519 ; 38.1261 ; 38.8487 ; 39.5077 ; 
40.196 ; 40.4115 ; 40.4793 ; 40.571 ; 40.7019 ; 40.8562 ; 41.0249 ; 41.0589 ; 41.0884 ; 41.136 ; 41.1581 ; 41.1891 ; 41.2321 ; 41.2435 ] 
  
Bolt 2 - Tensile Force (kips): [34.5285 ; 33.9042 ; 33.7994 ; 33.6827 ; 33.1189 ; 32.0471 ; 30.3622 ; 27.7863 ; 24.1095 ; 22.9983 ; 22.8867 ; 22.8752 ; 22.8683 ; 22.8662 ; 22.8654 ; 22.636 ; 22.6265 ; 22.6237 ; 
22.6406 ; 22.7549 ; 22.9765 ; 23.0749 ; 23.2486 ; 23.4593 ; 23.6923 ; 23.9849 ; 24.5082 ; 24.7185 ; 25.041 ; 25.5223 ; 26.169 ; 27.2689 ; 29.0976 ; 31.769 ; 34.7027 ; 35.531 ; 36.5605 ; 37.8982 ; 38.378 ; 
39.0814 ; 40.0887 ; 41.3525 ; 41.4502 ; 41.6131 ; 41.8521 ; 42.2111 ; 42.7258 ; 43.3575 ; 44.1319 ; 45.1382 ; 45.4711 ; 45.9738 ; 46.7092 ; 46.9901 ; 47.4046 ; 48.0053 ; 48.8545 ; 49.5839 ; 50.174 ; 50.8582 ; 
51.0692 ; 51.1432 ; 51.2479 ; 51.4 ; 51.6115 ; 51.914 ; 52.0177 ; 52.1595 ; 52.3754 ; 52.456 ; 52.5706 ; 52.7287 ; 52.7722 ] 
  
Bolt 2 - Shear Force (kips): [0.0301968 ; 0.7616 ; 0.876499 ; 1.00013 ; 1.45674 ; 2.21774 ; 3.32225 ; 4.88758 ; 6.90219 ; 7.48222 ; 7.54104 ; 7.54577 ; 7.54603 ; 7.54563 ; 7.55368 ; 7.92515 ; 7.92733 ; 7.9266 ; 
8.08843 ; 8.79777 ; 9.63052 ; 9.93662 ; 10.4787 ; 10.7973 ; 11.0452 ; 11.8723 ; 12.844 ; 13.0575 ; 13.3181 ; 13.6354 ; 14.1983 ; 15.0921 ; 16.0282 ; 17.2055 ; 18.6812 ; 18.9889 ; 19.2824 ; 19.6313 ; 19.7441 ; 
19.8966 ; 20.0866 ; 20.5373 ; 20.5989 ; 20.6817 ; 20.7961 ; 20.9374 ; 21.1194 ; 21.4168 ; 21.7099 ; 21.9867 ; 22.0852 ; 22.2077 ; 22.3676 ; 22.4134 ; 22.4748 ; 22.569 ; 22.7181 ; 22.7904 ; 22.7947 ; 22.793 ; 
22.7842 ; 22.7809 ; 22.7756 ; 22.7637 ; 22.7434 ; 22.7091 ; 22.7019 ; 22.6979 ; 22.6878 ; 22.682 ; 22.6747 ; 22.6712 ; 22.6714 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.903 ; 37.4127 ; 37.8899 ; 38.1301 ; 38.3385 ; 38.6511 ; 39.1209 ; 39.7273 ; 39.9093 ; 39.9247 ; 39.9238 ; 39.9186 ; 39.9163 ; 39.9506 ; 40.1775 ; 40.1743 ; 40.1713 ; 
40.3787 ; 41.1567 ; 42.1526 ; 42.5524 ; 43.3623 ; 44.213 ; 45.0453 ; 46.3083 ; 48.0592 ; 48.6889 ; 49.5912 ; 50.8272 ; 52.4949 ; 54.5737 ; 56.9358 ; 59.9299 ; 63.316 ; 64.1737 ; 65.2167 ; 66.6197 ; 67.0664 ; 
67.6276 ; 68.309 ; 69.1639 ; 69.2293 ; 69.2971 ; 69.4292 ; 69.5836 ; 69.6834 ; 69.757 ; 69.8286 ; 69.8682 ; 69.863 ; 69.898 ; 69.9004 ; 69.8772 ; 69.89 ; 69.9002 ; 69.9006 ; 69.9424 ; 69.9812 ; 70.0388 ; 70.0596 
; 70.0669 ; 70.078 ; 70.0932 ; 70.1163 ; 70.1018 ; 70.0981 ; 70.1035 ; 70.1208 ; 70.1283 ; 70.1404 ; 70.1622 ; 70.1725 ] 
  
Bolt 3 - Shear Force (kips): [0.010977 ; 0.15852 ; 0.17705 ; 0.19091 ; 0.19895 ; 0.20432 ; 0.21016 ; 0.2175 ; 0.23068 ; 0.23525 ; 0.23565 ; 0.23564 ; 0.23542 ; 0.23533 ; 0.23639 ; 0.24268 ; 0.24271 ; 0.24256 ; 
0.24862 ; 0.27683 ; 0.31573 ; 0.33167 ; 0.3657 ; 0.40258 ; 0.43802 ; 0.4902 ; 0.54904 ; 0.56299 ; 0.57649 ; 0.58642 ; 0.58745 ; 0.58096 ; 0.6009 ; 0.59663 ; 0.52797 ; 0.50823 ; 0.49846 ; 0.49639 ; 0.5399 ; 
0.59442 ; 0.93029 ; 1.3015 ; 1.3255 ; 1.3983 ; 1.4704 ; 1.6066 ; 1.9906 ; 2.4587 ; 2.9446 ; 3.5657 ; 3.8128 ; 4.0496 ; 4.4497 ; 4.6329 ; 4.7974 ; 5.0389 ; 5.3685 ; 5.5723 ; 5.7449 ; 5.9948 ; 6.0882 ; 6.1247 ; 6.1738 
; 6.2493 ; 6.3606 ; 6.6105 ; 6.7031 ; 6.8097 ; 6.9405 ; 6.9867 ; 7.0458 ; 7.1246 ; 7.1414 ] 
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Figure B.202 Connection L8_4_1.0_0.75_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.75_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 3.9291e+003 
  
Plastic Stiffness (k/in): 73.5354 
  
Displacement (in): [2.2205e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.07384 ; 0.076479 ; 0.077469 ; 
0.078954 ; 0.081181 ; 0.084522 ; 0.089534 ; 0.091413 ; 0.094232 ; 0.09846 ; 0.1048 ; 0.10718 ; 0.11075 ; 0.11209 ; 0.11409 ; 0.1171 ; 0.12162 ; 0.12839 ; 0.13855 ; 0.15379 ; 0.1595 ; 0.16808 ; 0.18093 ; 
0.20022 ; 0.22915 ; 0.27255 ; 0.28882 ; 0.31323 ; 0.34985 ; 0.36357 ; 0.38417 ; 0.39189 ; 0.40348 ; 0.42086 ; 0.44692 ; 0.48602 ; 0.54467 ; 0.55017 ; 0.55842 ; 0.57079 ; 0.58935 ; 0.61718 ; 0.65894 ; 0.72157 ; 
0.81551 ; 0.85074 ; 0.90359 ; 0.98286 ; 1.1018 ; 1.2801 ; 1.5301 ; 1.5926 ; 1.6551 ; 1.7489 ; 1.8895 ; 2.1004 ; 2.3504 ; 2.5 ] 
  
Force (kips): [-0.740213 ; 16.1095 ; 18.4449 ; 20.4052 ; 22.603 ; 23.8118 ; 24.843 ; 26.1676 ; 27.7977 ; 28.285 ; 28.8021 ; 28.8018 ; 28.7956 ; 28.7929 ; 28.8859 ; 29.0644 ; 29.3251 ; 29.4244 ; 29.4255 ; 29.4193 
; 29.4888 ; 30.3171 ; 31.2928 ; 32.6032 ; 33.0419 ; 33.6889 ; 33.9682 ; 34.416 ; 35.0516 ; 35.8892 ; 36.9223 ; 38.0485 ; 39.4652 ; 39.968 ; 40.648 ; 41.5479 ; 42.8495 ; 44.6908 ; 46.8636 ; 47.529 ; 48.4265 ; 
49.5963 ; 49.9867 ; 50.536 ; 50.7349 ; 51.0375 ; 51.4722 ; 52.1123 ; 52.9738 ; 54.0949 ; 54.2008 ; 54.375 ; 54.6194 ; 54.9655 ; 55.4452 ; 56.0907 ; 56.935 ; 57.9892 ; 58.335 ; 58.8226 ; 59.4835 ; 60.3818 ; 
61.5906 ; 63.0685 ; 63.4095 ; 63.73 ; 64.1839 ; 64.7902 ; 65.563 ; 66.3341 ; 66.7412 ] 
  
Bolt 1 - Tensile Force (kips): [34.5274 ; 33.9865 ; 33.8847 ; 33.7917 ; 33.6004 ; 32.8133 ; 31.2706 ; 28.8277 ; 25.1489 ; 23.8844 ; 22.6788 ; 22.6698 ; 22.6608 ; 22.6581 ; 22.5892 ; 22.4799 ; 22.4137 ; 22.4077 ; 
22.4018 ; 22.3971 ; 22.3901 ; 22.3514 ; 22.3176 ; 22.2885 ; 22.2811 ; 22.2354 ; 22.2181 ; 22.2015 ; 22.1677 ; 22.113 ; 21.9736 ; 21.7508 ; 21.5445 ; 21.3904 ; 21.1896 ; 21.005 ; 20.564 ; 20.0601 ; 19.8801 ; 
19.7577 ; 19.6935 ; 19.7468 ; 19.7554 ; 19.7223 ; 19.7108 ; 19.7028 ; 19.6992 ; 19.5782 ; 19.5238 ; 19.4381 ; 19.428 ; 19.4212 ; 19.4198 ; 19.4264 ; 19.4225 ; 19.4464 ; 19.5766 ; 19.8885 ; 19.9998 ; 20.2008 ; 
20.5056 ; 20.9383 ; 21.5513 ; 22.1516 ; 22.2433 ; 22.3514 ; 22.4915 ; 22.644 ; 22.7421 ; 22.776 ; 22.821 ] 
  
Bolt 1 - Shear Force (kips): [0.0434559 ; 0.624607 ; 0.722971 ; 0.809033 ; 0.981192 ; 1.59804 ; 2.65234 ; 4.16825 ; 6.22931 ; 6.87381 ; 7.47965 ; 7.47991 ; 7.47789 ; 7.47709 ; 7.5843 ; 7.73543 ; 7.83019 ; 
7.83378 ; 7.83406 ; 7.83229 ; 7.89415 ; 8.3365 ; 8.78606 ; 9.34424 ; 9.55024 ; 9.85928 ; 10.0229 ; 10.2341 ; 10.5793 ; 11.1655 ; 12.087 ; 13.0166 ; 13.9413 ; 14.4757 ; 15.1258 ; 15.7821 ; 17.1639 ; 19.189 ; 
21.2306 ; 21.8895 ; 22.6232 ; 23.4221 ; 23.7101 ; 24.2376 ; 24.4456 ; 24.7431 ; 25.1937 ; 26.0949 ; 27.2005 ; 28.6559 ; 28.7816 ; 28.9594 ; 29.2039 ; 29.5451 ; 30.0592 ; 30.7745 ; 31.6738 ; 32.7888 ; 33.1792 ; 
33.766 ; 34.4441 ; 35.2814 ; 36.3419 ; 37.8798 ; 38.2824 ; 38.628 ; 39.1282 ; 39.7054 ; 40.2752 ; 40.6892 ; 40.8442 ] 
  
Bolt 2 - Tensile Force (kips): [34.5257 ; 33.9867 ; 33.8991 ; 33.8275 ; 33.6693 ; 32.9027 ; 31.3912 ; 29.0271 ; 25.5423 ; 24.3717 ; 23.0667 ; 23.0488 ; 23.0393 ; 23.0365 ; 23.0459 ; 23.0234 ; 22.9176 ; 22.8612 ; 
22.8537 ; 22.847 ; 22.8592 ; 22.9302 ; 23.0646 ; 23.2752 ; 23.3773 ; 23.529 ; 23.6031 ; 23.7178 ; 23.9103 ; 24.2497 ; 24.773 ; 25.4945 ; 26.4405 ; 26.8054 ; 27.366 ; 28.2049 ; 29.5175 ; 31.2808 ; 33.4796 ; 
34.1633 ; 35.0281 ; 36.0873 ; 36.4612 ; 37.0068 ; 37.2063 ; 37.5055 ; 37.9427 ; 38.567 ; 39.4638 ; 40.7551 ; 40.8792 ; 41.0769 ; 41.3621 ; 41.7889 ; 42.4096 ; 43.2877 ; 44.4038 ; 45.6025 ; 45.9634 ; 46.4725 ; 
47.118 ; 47.979 ; 49.1857 ; 50.7743 ; 51.1023 ; 51.3953 ; 51.7766 ; 52.2369 ; 52.7672 ; 53.2848 ; 53.5585 ] 
  
Bolt 2 - Shear Force (kips): [0.0313939 ; 0.682034 ; 0.78699 ; 0.878003 ; 1.05235 ; 1.6594 ; 2.7066 ; 4.21028 ; 6.24283 ; 6.87498 ; 7.59287 ; 7.60103 ; 7.6021 ; 7.60166 ; 7.60501 ; 7.66821 ; 7.88502 ; 7.99737 ; 
8.00108 ; 7.99976 ; 8.00346 ; 8.36082 ; 8.83305 ; 9.49499 ; 9.70346 ; 10.0234 ; 10.1229 ; 10.3172 ; 10.5524 ; 10.7854 ; 11.0201 ; 11.3653 ; 12.4181 ; 12.7089 ; 13.0457 ; 13.4608 ; 13.9207 ; 14.9041 ; 15.8819 ; 
16.0886 ; 16.4947 ; 17.2354 ; 17.4964 ; 17.8092 ; 17.9126 ; 18.0562 ; 18.2447 ; 18.4532 ; 18.7298 ; 19.0166 ; 19.0389 ; 19.0691 ; 19.1146 ; 19.1743 ; 19.2515 ; 19.3548 ; 19.6016 ; 20.0908 ; 20.2307 ; 20.4173 ; 
20.7123 ; 21.0577 ; 21.4477 ; 21.7112 ; 21.7124 ; 21.7225 ; 21.7253 ; 21.7321 ; 21.7221 ; 21.6817 ; 21.6577 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.7806 ; 37.2519 ; 37.7429 ; 38.3565 ; 38.7564 ; 39.1142 ; 39.6296 ; 40.3577 ; 40.6089 ; 40.8873 ; 40.8872 ; 40.8815 ; 40.8787 ; 40.9289 ; 41.0219 ; 41.1606 ; 41.2147 ; 
41.2148 ; 41.2083 ; 41.247 ; 41.6994 ; 42.2527 ; 43.063 ; 43.3549 ; 43.8055 ; 44.0059 ; 44.3377 ; 44.8458 ; 45.6075 ; 46.7117 ; 48.2114 ; 50.282 ; 51.0093 ; 52.0203 ; 53.3543 ; 54.9999 ; 57.0915 ; 59.7703 ; 
60.671 ; 61.916 ; 63.4606 ; 63.9093 ; 64.4857 ; 64.6852 ; 64.9447 ; 65.323 ; 65.8416 ; 66.5542 ; 67.4078 ; 67.4587 ; 67.5448 ; 67.7147 ; 67.9015 ; 68.1663 ; 68.4829 ; 68.8281 ; 68.9114 ; 68.9418 ; 69 ; 69.0917 ; 
69.176 ; 69.2709 ; 69.423 ; 69.4566 ; 69.4863 ; 69.531 ; 69.5987 ; 69.6961 ; 69.8053 ; 69.8661 ] 
  
Bolt 3 - Shear Force (kips): [0.013973 ; 0.14945 ; 0.16915 ; 0.18295 ; 0.20192 ; 0.21213 ; 0.22092 ; 0.23593 ; 0.26368 ; 0.27487 ; 0.28801 ; 0.28807 ; 0.28782 ; 0.2877 ; 0.29029 ; 0.29499 ; 0.30207 ; 0.30487 ; 
0.30501 ; 0.30477 ; 0.30673 ; 0.32939 ; 0.35698 ; 0.39941 ; 0.41499 ; 0.43912 ; 0.44991 ; 0.46783 ; 0.49516 ; 0.53509 ; 0.58705 ; 0.63789 ; 0.67356 ; 0.67984 ; 0.6851 ; 0.68851 ; 0.69918 ; 0.71811 ; 0.70249 ; 
0.68849 ; 0.66433 ; 0.62906 ; 0.62148 ; 0.61697 ; 0.61848 ; 0.67203 ; 0.73112 ; 0.81146 ; 1.2994 ; 1.915 ; 2.004 ; 2.1756 ; 2.3566 ; 2.6931 ; 3.0615 ; 3.5223 ; 4.0252 ; 4.8839 ; 5.1051 ; 5.3691 ; 5.6793 ; 6.1304 ; 
6.681 ; 7.1912 ; 7.2994 ; 7.4016 ; 7.5241 ; 7.6962 ; 7.9235 ; 8.1832 ; 8.3278 ] 
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Figure B.203 Connection L8_4_1.0_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4413 
  
Plastic Stiffness (k/in): 120.7306 
  
Displacement (in): [2.5284e-036 ; 0.0046875 ; 0.009375 ; 0.016406 ; 0.026953 ; 0.042773 ; 0.066504 ; 0.068729 ; 0.072066 ; 0.073317 ; 0.075194 ; 0.07801 ; 0.082234 ; 0.083817 ; 0.086193 ; 0.089757 ; 
0.091093 ; 0.093098 ; 0.096104 ; 0.10061 ; 0.10231 ; 0.10484 ; 0.10579 ; 0.10722 ; 0.10936 ; 0.11257 ; 0.11739 ; 0.12461 ; 0.13545 ; 0.15171 ; 0.17609 ; 0.20047 ; 0.22485 ; 0.26143 ; 0.31629 ; 0.33686 ; 
0.36772 ; 0.41401 ; 0.43136 ; 0.43787 ; 0.44764 ; 0.46228 ; 0.48425 ; 0.51721 ; 0.56664 ; 0.64078 ; 0.66859 ; 0.71029 ; 0.77285 ; 0.79631 ; 0.8315 ; 0.88429 ; 0.96347 ; 1.0822 ; 1.1268 ; 1.1936 ; 1.2938 ; 1.3314 
; 1.3877 ; 1.4723 ; 1.5991 ; 1.6467 ; 1.718 ; 1.825 ; 1.8652 ; 1.9253 ; 1.9855 ; 2.0457 ; 2.136 ; 2.2715 ; 2.4746 ; 2.5508 ; 2.6651 ; 2.8365 ; 2.9007 ; 2.9972 ; 3.0333 ; 3.0876 ; 3.1689 ; 3.2909 ; 3.474 ; 3.7485 ; 
3.8515 ; 4.006 ; 4.2376 ; 4.5851 ; 5.1064 ; 5.7064 ; 6 ] 
  
Force (kips): [-0.857534 ; 12.1231 ; 19.8284 ; 24.0789 ; 25.796 ; 27.7935 ; 29.0005 ; 28.9974 ; 29.1725 ; 29.3839 ; 29.5041 ; 29.5068 ; 29.5031 ; 29.5015 ; 29.6994 ; 30.7808 ; 31.1218 ; 31.6001 ; 32.3 ; 33.3064 ; 
33.6864 ; 34.3761 ; 34.6769 ; 35.1144 ; 35.7774 ; 36.6763 ; 37.8359 ; 39.4442 ; 41.2726 ; 43.0789 ; 45.2137 ; 47.0971 ; 48.8 ; 51.0078 ; 53.4793 ; 54.1798 ; 55.1148 ; 56.3717 ; 56.8124 ; 56.9758 ; 57.2206 ; 
57.5687 ; 58.0573 ; 58.7171 ; 59.5856 ; 60.6925 ; 61.1028 ; 61.6422 ; 62.3238 ; 62.5572 ; 62.8878 ; 63.3518 ; 64.013 ; 64.9247 ; 65.2523 ; 65.7263 ; 66.3935 ; 66.6404 ; 67.0041 ; 67.5095 ; 68.2036 ; 68.4505 ; 
68.8007 ; 69.2797 ; 69.4471 ; 69.6857 ; 69.9135 ; 70.1318 ; 70.443 ; 70.8745 ; 71.465 ; 71.6701 ; 71.9647 ; 72.3349 ; 72.4406 ; 72.5769 ; 72.6236 ; 72.6866 ; 72.7688 ; 72.8672 ; 72.9871 ; 73.1184 ; 73.1533 ; 
73.1998 ; 73.3465 ; 73.5943 ; 73.9372 ; 74.2999 ; 74.468 ] 
  
Bolt 1 - Tensile Force (kips): [34.5958 ; 34.1756 ; 33.8427 ; 32.7904 ; 30.1259 ; 25.9922 ; 22.7092 ; 22.7053 ; 22.5238 ; 22.4605 ; 22.4539 ; 22.4474 ; 22.4422 ; 22.4407 ; 22.4258 ; 22.4014 ; 22.397 ; 22.3853 ; 
22.3943 ; 22.4241 ; 22.4194 ; 22.4239 ; 22.425 ; 22.4248 ; 22.384 ; 22.2438 ; 22.0746 ; 22.0131 ; 21.845 ; 21.5831 ; 21.1448 ; 20.6193 ; 20.4786 ; 20.0155 ; 19.7588 ; 19.5874 ; 19.2833 ; 18.9348 ; 18.7629 ; 
18.703 ; 18.6203 ; 18.5082 ; 18.3501 ; 18.1999 ; 18.1751 ; 18.4137 ; 18.4981 ; 18.6232 ; 18.8362 ; 18.9072 ; 19.0065 ; 19.1388 ; 19.329 ; 19.5928 ; 19.6789 ; 19.8843 ; 20.2633 ; 20.4 ; 20.5997 ; 20.89 ; 21.267 ; 
21.3893 ; 21.5494 ; 21.735 ; 21.8003 ; 21.9021 ; 22.0072 ; 22.111 ; 22.2653 ; 22.4893 ; 22.781 ; 22.8763 ; 23.0112 ; 23.1989 ; 23.2625 ; 23.3399 ; 23.367 ; 23.4076 ; 23.4677 ; 23.5431 ; 23.6593 ; 23.8231 ; 
23.8837 ; 23.9692 ; 24.0518 ; 24.1374 ; 24.2433 ; 24.3457 ; 24.3905 ] 
  
Bolt 1 - Shear Force (kips): [0.0387427 ; 0.482644 ; 0.801227 ; 1.64034 ; 3.40272 ; 5.80786 ; 7.49334 ; 7.49251 ; 7.73342 ; 7.82598 ; 7.83202 ; 7.83439 ; 7.83389 ; 7.83346 ; 8.03411 ; 8.57942 ; 8.72457 ; 
8.97929 ; 9.32087 ; 9.76806 ; 9.95413 ; 10.4207 ; 10.5745 ; 10.7883 ; 11.2303 ; 11.9113 ; 12.7712 ; 13.3622 ; 14.3639 ; 15.5712 ; 17.2675 ; 19.2162 ; 20.5165 ; 22.5173 ; 24.4142 ; 25.2019 ; 26.4307 ; 27.9926 ; 
28.5605 ; 28.758 ; 29.0395 ; 29.4385 ; 30.0089 ; 30.7566 ; 31.6772 ; 32.742 ; 33.1553 ; 33.714 ; 34.4031 ; 34.638 ; 34.9613 ; 35.4069 ; 36.0205 ; 36.9143 ; 37.2533 ; 37.7118 ; 38.3364 ; 38.6047 ; 38.9369 ; 
39.3716 ; 39.8841 ; 40.0303 ; 40.2193 ; 40.4426 ; 40.5055 ; 40.578 ; 40.6353 ; 40.6834 ; 40.7441 ; 40.8218 ; 40.9468 ; 40.9886 ; 41.0486 ; 41.1228 ; 41.1441 ; 41.1634 ; 41.1674 ; 41.1908 ; 41.2279 ; 41.2473 ; 
41.2667 ; 41.3291 ; 41.3393 ; 41.3507 ; 41.3695 ; 41.4031 ; 41.4597 ; 41.531 ; 41.5676 ] 
  
Bolt 2 - Tensile Force (kips): [34.6048 ; 34.1947 ; 33.9068 ; 32.9469 ; 30.3495 ; 26.3511 ; 22.9237 ; 22.9192 ; 22.9262 ; 22.7857 ; 22.685 ; 22.6776 ; 22.6716 ; 22.6699 ; 22.6862 ; 22.7512 ; 22.7831 ; 22.8312 ; 
22.9039 ; 23.0622 ; 23.1185 ; 23.2042 ; 23.2395 ; 23.2949 ; 23.3829 ; 23.5252 ; 23.7286 ; 23.8869 ; 24.4252 ; 25.4133 ; 26.9057 ; 28.5411 ; 30.1438 ; 32.2408 ; 34.5958 ; 35.2903 ; 36.1593 ; 37.3006 ; 37.692 ; 
37.8351 ; 38.0488 ; 38.3593 ; 38.8066 ; 39.4354 ; 40.2221 ; 41.3002 ; 41.6685 ; 42.1892 ; 42.8823 ; 43.1203 ; 43.453 ; 43.9331 ; 44.607 ; 45.6188 ; 45.9869 ; 46.538 ; 47.307 ; 47.5761 ; 47.9556 ; 48.4426 ; 
49.0528 ; 49.2653 ; 49.5646 ; 49.9621 ; 50.0964 ; 50.2844 ; 50.4639 ; 50.6394 ; 50.8771 ; 51.1987 ; 51.6259 ; 51.7764 ; 51.9985 ; 52.2042 ; 52.2631 ; 52.3382 ; 52.3638 ; 52.3997 ; 52.4453 ; 52.4893 ; 52.5291 ; 
52.5631 ; 52.563 ; 52.56 ; 52.5852 ; 52.6506 ; 52.7721 ; 52.9316 ; 53.0136 ] 
  
Bolt 2 - Shear Force (kips): [0.0471227 ; 0.479388 ; 0.791262 ; 1.60306 ; 3.35231 ; 5.7409 ; 7.56231 ; 7.56245 ; 7.56541 ; 7.76725 ; 7.92582 ; 7.93077 ; 7.93091 ; 7.93052 ; 7.93571 ; 8.46527 ; 8.64578 ; 
8.84702 ; 9.17267 ; 9.65734 ; 9.82845 ; 10.0142 ; 10.1404 ; 10.334 ; 10.5299 ; 10.7727 ; 11.1042 ; 12.1512 ; 13.0194 ; 13.7111 ; 14.6455 ; 15.4778 ; 16.2617 ; 17.3647 ; 18.6719 ; 18.9457 ; 19.2332 ; 19.6023 ; 
19.7318 ; 19.781 ; 19.8543 ; 19.9616 ; 20.1122 ; 20.3216 ; 20.8211 ; 21.5114 ; 21.7427 ; 22.0041 ; 22.2546 ; 22.3265 ; 22.4454 ; 22.5826 ; 22.744 ; 22.9504 ; 23.0144 ; 23.131 ; 23.3187 ; 23.3726 ; 23.4363 ; 
23.5412 ; 23.6322 ; 23.6483 ; 23.6557 ; 23.6461 ; 23.6391 ; 23.6249 ; 23.6065 ; 23.584 ; 23.5587 ; 23.5201 ; 23.4597 ; 23.4382 ; 23.3999 ; 23.4063 ; 23.4237 ; 23.4602 ; 23.4762 ; 23.5009 ; 23.5433 ; 23.6242 ; 
23.7604 ; 23.9828 ; 24.0886 ; 24.2334 ; 24.3618 ; 24.4991 ; 24.698 ; 24.9383 ; 25.0677 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.2586 ; 37.2688 ; 38.2974 ; 38.8342 ; 39.6136 ; 40.2015 ; 40.199 ; 40.2839 ; 40.3898 ; 40.4516 ; 40.4532 ; 40.45 ; 40.4484 ; 40.5491 ; 41.1252 ; 41.315 ; 41.5874 ; 41.9997 ; 
42.6097 ; 42.8467 ; 43.2774 ; 43.467 ; 43.75 ; 44.195 ; 44.829 ; 45.7093 ; 47.0904 ; 49.0586 ; 51.5966 ; 54.578 ; 56.7542 ; 58.6563 ; 61.0968 ; 63.8443 ; 64.5456 ; 65.4715 ; 66.7312 ; 67.1598 ; 67.3092 ; 67.5103 
; 67.7887 ; 68.1528 ; 68.6244 ; 69.2668 ; 69.9187 ; 70.0343 ; 70.0711 ; 70.0523 ; 70.0512 ; 70.075 ; 70.1208 ; 70.1159 ; 70.1502 ; 70.141 ; 70.1107 ; 70.1436 ; 70.164 ; 70.1589 ; 70.1645 ; 70.2228 ; 70.2499 ; 
70.2861 ; 70.3351 ; 70.3525 ; 70.3794 ; 70.4041 ; 70.4259 ; 70.4582 ; 70.5046 ; 70.5114 ; 70.5288 ; 70.5644 ; 70.6751 ; 70.7813 ; 71.0065 ; 71.1016 ; 71.2509 ; 71.4689 ; 71.7613 ; 72.1535 ; 72.6782 ; 72.8614 ; 
73.1065 ; 73.3342 ; 73.5845 ; 73.9309 ; 74.2979 ; 74.468 ] 
  
Bolt 3 - Shear Force (kips): [0.022735 ; 0.0914 ; 0.16186 ; 0.19109 ; 0.20068 ; 0.21534 ; 0.2299 ; 0.22978 ; 0.23217 ; 0.23525 ; 0.23714 ; 0.23718 ; 0.23703 ; 0.23697 ; 0.24011 ; 0.26087 ; 0.26805 ; 0.27834 ; 
0.29435 ; 0.3187 ; 0.32856 ; 0.34688 ; 0.35507 ; 0.36731 ; 0.38666 ; 0.41329 ; 0.44907 ; 0.50082 ; 0.54711 ; 0.56167 ; 0.54887 ; 0.56225 ; 0.57143 ; 0.54346 ; 0.48341 ; 0.47051 ; 0.46448 ; 0.46426 ; 0.46021 ; 
0.47041 ; 0.50297 ; 0.53163 ; 0.55508 ; 0.88134 ; 1.1123 ; 1.3693 ; 1.5905 ; 2.0768 ; 2.6627 ; 2.8455 ; 3.0381 ; 3.2626 ; 3.7113 ; 4.1775 ; 4.3799 ; 4.6974 ; 4.9533 ; 5.0204 ; 5.194 ; 5.4098 ; 5.6108 ; 5.6701 ; 5.76 
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; 5.8926 ; 5.9412 ; 6.0048 ; 6.0693 ; 6.1353 ; 6.2333 ; 6.3853 ; 6.7129 ; 6.7966 ; 6.9011 ; 6.6735 ; 6.4207 ; 5.9124 ; 5.6885 ; 5.3255 ; 4.7823 ; 4.0638 ; 3.0662 ; 1.6124 ; 1.0598 ; 0.30925 ; 0.014255 ; 0.014585 ; 
0.015958 ; 0.017418 ; 0.018207 ] 

 
Figure B.204 Connection L8_4_1.0_0.75_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.75_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 3.8695e+003 
  
Plastic Stiffness (k/in): 82.7456 
  
Displacement (in): [2.7354e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.072601 ; 0.074687 ; 0.077815 ; 0.078989 ; 0.080749 ; 0.083388 ; 0.087348 ; 
0.093287 ; 0.095514 ; 0.098855 ; 0.10387 ; 0.10575 ; 0.10856 ; 0.11279 ; 0.11914 ; 0.12865 ; 0.14292 ; 0.14827 ; 0.1563 ; 0.16834 ; 0.1864 ; 0.21349 ; 0.25413 ; 0.26937 ; 0.29223 ; 0.32651 ; 0.37794 ; 0.39723 ; 
0.42616 ; 0.43701 ; 0.45328 ; 0.47769 ; 0.51431 ; 0.56923 ; 0.58983 ; 0.62072 ; 0.64389 ; 0.67865 ; 0.73078 ; 0.80898 ; 0.83831 ; 0.88229 ; 0.94827 ; 1.0473 ; 1.1957 ; 1.2514 ; 1.3349 ; 1.4601 ; 1.5071 ; 1.5776 ; 
1.6833 ; 1.7229 ; 1.7824 ; 1.8715 ; 2.0053 ; 2.0555 ; 2.1307 ; 2.2435 ; 2.4129 ; 2.5 ] 
  
Force (kips): [-0.934045 ; 15.6316 ; 17.9601 ; 19.9056 ; 22.1935 ; 23.6723 ; 24.7045 ; 26.0317 ; 27.6918 ; 28.8674 ; 28.8644 ; 28.9576 ; 29.117 ; 29.3111 ; 29.4446 ; 29.445 ; 29.6886 ; 30.2299 ; 31.0924 ; 
32.1614 ; 32.5144 ; 33.0924 ; 33.8666 ; 35.1961 ; 36.8906 ; 38.44 ; 38.9247 ; 39.6545 ; 40.6382 ; 41.8896 ; 43.664 ; 45.9745 ; 46.7135 ; 47.6592 ; 48.8655 ; 50.3772 ; 50.8847 ; 51.6276 ; 51.9013 ; 52.2984 ; 
52.8465 ; 53.5891 ; 54.553 ; 54.9067 ; 55.4309 ; 55.8077 ; 56.3143 ; 57.0157 ; 57.8959 ; 58.2004 ; 58.6158 ; 59.1842 ; 59.9588 ; 61.0037 ; 61.3726 ; 61.9066 ; 62.656 ; 62.9311 ; 63.3297 ; 63.8781 ; 64.0727 ; 
64.3522 ; 64.7374 ; 65.2612 ; 65.4456 ; 65.7062 ; 66.0741 ; 66.5712 ; 66.8078 ] 
  
Bolt 1 - Tensile Force (kips): [34.5932 ; 34.0202 ; 33.9127 ; 33.8155 ; 33.6434 ; 32.9737 ; 31.4675 ; 29.066 ; 25.4186 ; 22.723 ; 22.7189 ; 22.6362 ; 22.5052 ; 22.4827 ; 22.4778 ; 22.4721 ; 22.4566 ; 22.4349 ; 
22.4415 ; 22.4492 ; 22.4683 ; 22.4949 ; 22.5083 ; 22.5141 ; 22.2732 ; 22.064 ; 22.011 ; 21.903 ; 21.6863 ; 21.5207 ; 20.9735 ; 20.6316 ; 20.4741 ; 20.2188 ; 19.9886 ; 19.882 ; 19.7627 ; 19.564 ; 19.4571 ; 
19.3095 ; 19.146 ; 18.8846 ; 18.5676 ; 18.4443 ; 18.3196 ; 18.2733 ; 18.2875 ; 18.4145 ; 18.6204 ; 18.692 ; 18.8249 ; 19.0175 ; 19.251 ; 19.505 ; 19.5438 ; 19.6027 ; 19.7964 ; 19.8624 ; 20.0791 ; 20.4118 ; 
20.524 ; 20.6781 ; 20.9009 ; 21.1527 ; 21.2294 ; 21.3534 ; 21.5422 ; 21.809 ; 21.9307 ] 
  
Bolt 1 - Shear Force (kips): [0.041554 ; 0.635539 ; 0.737197 ; 0.825851 ; 0.978586 ; 1.50972 ; 2.55032 ; 4.05343 ; 6.11846 ; 7.49769 ; 7.4969 ; 7.60924 ; 7.79523 ; 7.82876 ; 7.8339 ; 7.83436 ; 8.04957 ; 
8.46591 ; 8.71991 ; 9.24387 ; 9.42079 ; 9.64784 ; 10.0581 ; 10.8944 ; 12.1096 ; 13.2318 ; 13.5395 ; 14.089 ; 14.9905 ; 15.8628 ; 17.8681 ; 20.0663 ; 20.8073 ; 21.7855 ; 22.8739 ; 24.0333 ; 24.614 ; 25.5578 ; 
25.9557 ; 26.5567 ; 27.3422 ; 28.3981 ; 29.6932 ; 30.1487 ; 30.7589 ; 31.1895 ; 31.7546 ; 32.4606 ; 33.4639 ; 33.7974 ; 34.2629 ; 34.8611 ; 35.636 ; 36.6722 ; 37.0791 ; 37.6803 ; 38.4781 ; 38.8008 ; 39.1734 ; 
39.6849 ; 39.8581 ; 40.0877 ; 40.3437 ; 40.6311 ; 40.7168 ; 40.8094 ; 40.9099 ; 41.0219 ; 41.0705 ] 
  
Bolt 2 - Tensile Force (kips): [34.5998 ; 34.0696 ; 33.9888 ; 33.9237 ; 33.8184 ; 33.2211 ; 31.7754 ; 29.4803 ; 26.0621 ; 23.1175 ; 23.1118 ; 23.119 ; 23.1328 ; 23.0022 ; 22.9202 ; 22.9125 ; 22.9478 ; 23.0158 ; 
23.0952 ; 23.2488 ; 23.3012 ; 23.4115 ; 23.5743 ; 23.8547 ; 24.4082 ; 25.393 ; 25.7565 ; 26.2765 ; 27.0709 ; 28.3073 ; 30.0953 ; 32.3076 ; 33.0445 ; 33.9561 ; 35.0878 ; 36.4215 ; 36.9041 ; 37.603 ; 37.85 ; 
38.2162 ; 38.7435 ; 39.4703 ; 40.4635 ; 40.8372 ; 41.417 ; 41.8635 ; 42.5104 ; 43.3385 ; 44.3019 ; 44.6265 ; 45.0405 ; 45.5956 ; 46.3519 ; 47.41 ; 47.8143 ; 48.4149 ; 49.2574 ; 49.5422 ; 49.9507 ; 50.4779 ; 
50.6478 ; 50.8812 ; 51.1892 ; 51.6 ; 51.7457 ; 51.9433 ; 52.2339 ; 52.6274 ; 52.8223 ] 
  
Bolt 2 - Shear Force (kips): [0.0499512 ; 0.624039 ; 0.721779 ; 0.805831 ; 0.942371 ; 1.45161 ; 2.47938 ; 3.9649 ; 6.00392 ; 7.62485 ; 7.62545 ; 7.62886 ; 7.6335 ; 7.83981 ; 7.99318 ; 7.99751 ; 8.00913 ; 
8.09866 ; 8.65274 ; 9.12047 ; 9.28224 ; 9.58928 ; 9.90022 ; 10.3092 ; 10.8569 ; 11.308 ; 11.5182 ; 12.0577 ; 12.6697 ; 13.2622 ; 13.849 ; 15.092 ; 15.4715 ; 15.8606 ; 16.3609 ; 17.4721 ; 17.8005 ; 18.1804 ; 
18.299 ; 18.4546 ; 18.6697 ; 18.9584 ; 19.326 ; 19.448 ; 19.6055 ; 19.6975 ; 19.8124 ; 20.1092 ; 20.5816 ; 20.7344 ; 20.9768 ; 21.2764 ; 21.597 ; 21.9299 ; 22.0186 ; 22.1335 ; 22.2922 ; 22.3398 ; 22.3993 ; 
22.4651 ; 22.4825 ; 22.5056 ; 22.5365 ; 22.5615 ; 22.5604 ; 22.5606 ; 22.5459 ; 22.51 ; 22.4844 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.7509 ; 37.2154 ; 37.7057 ; 38.355 ; 38.8687 ; 39.2463 ; 39.7818 ; 40.5379 ; 41.1724 ; 41.1697 ; 41.2188 ; 41.3023 ; 41.4094 ; 41.4834 ; 41.4837 ; 41.6119 ; 41.9048 ; 
42.3934 ; 43.0304 ; 43.2515 ; 43.6254 ; 44.1568 ; 45.1614 ; 46.7534 ; 48.8554 ; 49.586 ; 50.6522 ; 52.1172 ; 53.9469 ; 56.0482 ; 58.7348 ; 59.6287 ; 60.8941 ; 62.565 ; 64.3507 ; 64.8523 ; 65.5037 ; 65.7267 ; 
66.0376 ; 66.486 ; 67.0588 ; 67.7647 ; 67.9465 ; 68.2397 ; 68.4027 ; 68.6807 ; 68.9097 ; 69.0983 ; 69.0428 ; 69.0593 ; 69.1215 ; 69.2207 ; 69.3162 ; 69.3125 ; 69.3564 ; 69.4248 ; 69.4507 ; 69.4873 ; 69.5346 ; 
69.5517 ; 69.5779 ; 69.6175 ; 69.6778 ; 69.6998 ; 69.7317 ; 69.7781 ; 69.8468 ; 69.88 ] 
  
Bolt 3 - Shear Force (kips): [0.026282 ; 0.13608 ; 0.1553 ; 0.16836 ; 0.18741 ; 0.20024 ; 0.20952 ; 0.22653 ; 0.25509 ; 0.28519 ; 0.28507 ; 0.28756 ; 0.29164 ; 0.2969 ; 0.30057 ; 0.30078 ; 0.30705 ; 0.32156 ; 
0.34607 ; 0.37922 ; 0.39094 ; 0.41102 ; 0.4394 ; 0.49213 ; 0.56563 ; 0.62308 ; 0.6337 ; 0.64296 ; 0.64814 ; 0.65027 ; 0.67151 ; 0.67518 ; 0.66671 ; 0.64739 ; 0.61442 ; 0.58374 ; 0.58259 ; 0.66688 ; 0.70267 ; 
0.75333 ; 0.95696 ; 1.4801 ; 1.9367 ; 2.2425 ; 2.68 ; 3.0329 ; 3.3026 ; 3.8217 ; 4.3644 ; 4.7201 ; 5.0111 ; 5.3229 ; 5.693 ; 6.2008 ; 6.4228 ; 6.6365 ; 6.9036 ; 6.9917 ; 7.1193 ; 7.2949 ; 7.3512 ; 7.4302 ; 7.5486 ; 
7.7158 ; 7.77 ; 7.8478 ; 7.9746 ; 8.1523 ; 8.243 ] 
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Figure B.205 Connection L8_4_1.0_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.4025e+003 
  
Plastic Stiffness (k/in): 90.0954 
  
Displacement (in): [4.3479e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.073132 ; 0.07626 ; 0.080953 ; 0.087992 ; 0.090632 ; 0.094591 ; 0.10053 ; 0.10944 
; 0.1228 ; 0.12781 ; 0.13533 ; 0.14661 ; 0.15084 ; 0.15718 ; 0.16669 ; 0.18096 ; 0.18631 ; 0.19434 ; 0.20638 ; 0.22444 ; 0.25153 ; 0.26169 ; 0.27693 ; 0.29979 ; 0.33408 ; 0.38551 ; 0.46266 ; 0.49159 ; 0.53498 ; 
0.60008 ; 0.69772 ; 0.73433 ; 0.78925 ; 0.87164 ; 0.90253 ; 0.94887 ; 1.0184 ; 1.1226 ; 1.1618 ; 1.2204 ; 1.3084 ; 1.4403 ; 1.4898 ; 1.564 ; 1.6754 ; 1.7172 ; 1.7589 ; 1.8007 ; 1.8633 ; 1.9572 ; 1.9925 ; 2.0453 ; 
2.1246 ; 2.2435 ; 2.4218 ; 2.5 ] 
  
Force (kips): [-1.45317 ; 6.89022 ; 13.0049 ; 20.0577 ; 27.2613 ; 32.8051 ; 35.3691 ; 38.3032 ; 41.4471 ; 42.2654 ; 42.3009 ; 42.2981 ; 42.2819 ; 42.5056 ; 42.9602 ; 42.9728 ; 43.1435 ; 44.9426 ; 45.5425 ; 
46.3716 ; 47.5536 ; 48.0416 ; 48.8058 ; 49.8662 ; 51.2157 ; 51.6707 ; 52.3124 ; 53.2234 ; 54.3829 ; 55.8768 ; 56.407 ; 57.1361 ; 58.1658 ; 59.5405 ; 61.2076 ; 63.2686 ; 63.9506 ; 64.8854 ; 66.1364 ; 67.6918 ; 
68.1919 ; 68.8683 ; 69.7976 ; 70.1033 ; 70.5297 ; 71.1202 ; 71.9424 ; 72.2395 ; 72.6593 ; 73.2402 ; 74.0134 ; 74.29 ; 74.6831 ; 75.2276 ; 75.4135 ; 75.5926 ; 75.7644 ; 76.0107 ; 76.3718 ; 76.503 ; 76.692 ; 
76.9611 ; 77.3252 ; 77.8179 ; 78.02 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.339 ; 48.0842 ; 47.8698 ; 47.6021 ; 47.2865 ; 46.6118 ; 43.9245 ; 39.8566 ; 34.7112 ; 33.2745 ; 33.2481 ; 33.2278 ; 33.2104 ; 33.0885 ; 32.959 ; 32.9343 ; 32.9105 ; 32.8063 ; 
32.7726 ; 32.735 ; 32.6338 ; 32.5735 ; 32.4333 ; 32.1923 ; 31.9676 ; 31.8703 ; 31.6814 ; 31.26 ; 30.8366 ; 30.1295 ; 29.7568 ; 29.2683 ; 28.5828 ; 27.7845 ; 27.1872 ; 26.6316 ; 26.4237 ; 26.2065 ; 25.8726 ; 
25.1248 ; 24.8731 ; 24.5697 ; 24.2315 ; 24.1345 ; 24.0266 ; 23.9333 ; 23.9012 ; 23.9001 ; 23.9172 ; 23.9702 ; 24.0361 ; 23.9999 ; 23.9186 ; 23.8076 ; 23.7653 ; 23.6996 ; 23.6319 ; 23.5515 ; 23.4302 ; 23.3853 ; 
23.3221 ; 23.2517 ; 23.1712 ; 23.0733 ; 23.0321 ] 
  
Bolt 1 - Shear Force (kips): [0.0740999 ; 0.262331 ; 0.497581 ; 0.781849 ; 1.09294 ; 1.73318 ; 3.94845 ; 6.87082 ; 10.1188 ; 10.9579 ; 10.9654 ; 10.964 ; 10.9593 ; 11.1689 ; 11.3517 ; 11.3593 ; 11.4835 ; 
12.3663 ; 12.6056 ; 13.0269 ; 13.6418 ; 14.0575 ; 14.9493 ; 16.0968 ; 17.0799 ; 17.4131 ; 17.9312 ; 18.9287 ; 19.8765 ; 21.218 ; 21.8857 ; 22.7548 ; 24.0519 ; 25.8735 ; 27.7293 ; 29.8162 ; 30.5599 ; 31.5655 ; 
33.0684 ; 35.6853 ; 36.5729 ; 37.6707 ; 38.8787 ; 39.2564 ; 39.7614 ; 40.4554 ; 41.4489 ; 41.7943 ; 42.2781 ; 42.9475 ; 43.8699 ; 44.3398 ; 45.0035 ; 45.8802 ; 46.1704 ; 46.4634 ; 46.7408 ; 47.1118 ; 47.6225 ; 
47.8015 ; 48.0509 ; 48.3683 ; 48.761 ; 49.2639 ; 49.4641 ] 
  
Bolt 2 - Tensile Force (kips): [48.3405 ; 48.0349 ; 47.7765 ; 47.4652 ; 47.1199 ; 46.45 ; 43.7934 ; 39.9181 ; 35.541 ; 34.2792 ; 34.1509 ; 34.1068 ; 34.0844 ; 34.1082 ; 33.9736 ; 33.9552 ; 34.0035 ; 34.541 ; 
34.7424 ; 35.0541 ; 35.5541 ; 35.7527 ; 36.0606 ; 36.4783 ; 36.9311 ; 37.0846 ; 37.341 ; 37.7812 ; 38.3824 ; 39.1331 ; 39.3443 ; 39.684 ; 40.1744 ; 40.9284 ; 41.8619 ; 42.9812 ; 43.3357 ; 43.8594 ; 44.5411 ; 
45.4492 ; 45.7819 ; 46.2393 ; 46.9115 ; 47.1354 ; 47.4802 ; 48.0486 ; 48.9868 ; 49.3562 ; 49.917 ; 50.7138 ; 51.7809 ; 52.1599 ; 52.7144 ; 53.5142 ; 53.7915 ; 54.0542 ; 54.3134 ; 54.6956 ; 55.2615 ; 55.4701 ; 
55.7791 ; 56.224 ; 56.8008 ; 57.6151 ; 57.9625 ] 
  
Bolt 2 - Shear Force (kips): [0.0523918 ; 0.344344 ; 0.629816 ; 0.972639 ; 1.34542 ; 2.03344 ; 4.23659 ; 7.12821 ; 10.2365 ; 11.1473 ; 11.2285 ; 11.2477 ; 11.2471 ; 11.311 ; 11.705 ; 11.7232 ; 11.7748 ; 
12.7341 ; 13.1031 ; 13.5267 ; 14.1092 ; 14.3129 ; 14.6272 ; 15.1694 ; 16.3102 ; 16.7319 ; 17.2647 ; 17.831 ; 18.5014 ; 19.4473 ; 19.8378 ; 20.3272 ; 21.0145 ; 21.7722 ; 22.87 ; 24.3251 ; 24.795 ; 25.3701 ; 
26.102 ; 26.7977 ; 27.0152 ; 27.3599 ; 28.0987 ; 28.3924 ; 28.8093 ; 29.3469 ; 30.0091 ; 30.2256 ; 30.5228 ; 30.9722 ; 31.6035 ; 31.7579 ; 31.9411 ; 32.14 ; 32.2156 ; 32.3088 ; 32.3952 ; 32.5133 ; 32.6815 ; 
32.7477 ; 32.8443 ; 32.9864 ; 33.1843 ; 33.4245 ; 33.5283 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9564 ; 50.0409 ; 50.3755 ; 51.3567 ; 52.7527 ; 53.7129 ; 55.4831 ; 58.659 ; 59.6866 ; 59.7394 ; 59.7408 ; 59.7252 ; 60.0114 ; 60.6477 ; 60.6664 ; 60.9129 ; 63.8022 ; 
64.8079 ; 66.2325 ; 68.2582 ; 69.0452 ; 70.2064 ; 71.7906 ; 73.7337 ; 74.3576 ; 75.2375 ; 76.4775 ; 78.1317 ; 80.2955 ; 81.0387 ; 82.078 ; 83.5066 ; 85.3542 ; 87.4126 ; 89.8262 ; 90.6134 ; 91.6301 ; 92.7792 ; 
94.0663 ; 94.4295 ; 94.855 ; 95.0113 ; 95.032 ; 95.095 ; 95.199 ; 95.3185 ; 95.3117 ; 95.3302 ; 95.3301 ; 95.4408 ; 95.4854 ; 95.5507 ; 95.6454 ; 95.6755 ; 95.7048 ; 95.7333 ; 95.7765 ; 95.8077 ; 95.7955 ; 
95.7738 ; 95.7853 ; 95.8246 ; 95.897 ; 95.9307 ] 
  
Bolt 3 - Shear Force (kips): [0.010079 ; 0.065533 ; 0.13476 ; 0.23072 ; 0.35007 ; 0.46066 ; 0.51422 ; 0.59391 ; 0.76 ; 0.81686 ; 0.81984 ; 0.82006 ; 0.81911 ; 0.83579 ; 0.87247 ; 0.87372 ; 0.88804 ; 1.0362 ; 
1.0722 ; 1.1083 ; 1.1388 ; 1.1449 ; 1.1494 ; 1.1537 ; 1.1669 ; 1.1756 ; 1.1901 ; 1.2067 ; 1.2191 ; 1.2084 ; 1.2005 ; 1.1873 ; 1.1647 ; 1.1318 ; 1.1102 ; 1.0997 ; 1.0778 ; 1.087 ; 1.1443 ; 1.1807 ; 1.3456 ; 1.6208 ; 
2.5455 ; 2.8765 ; 3.252 ; 3.7041 ; 4.3006 ; 4.5793 ; 4.9006 ; 5.3859 ; 5.8321 ; 5.972 ; 6.1686 ; 6.4152 ; 6.4809 ; 6.5479 ; 6.616 ; 6.7145 ; 6.9364 ; 7.0604 ; 7.2453 ; 7.4298 ; 7.6538 ; 7.966 ; 8.0955 ] 
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Figure B.206 Connection L8_4_1.0_0.875_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.875_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 6.5158e+003 
  
Plastic Stiffness (k/in): 62.7340 
  
Displacement (in): [4.6389e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.1188 ; 0.12474 ; 0.12697 ; 
0.13031 ; 0.13156 ; 0.13344 ; 0.13626 ; 0.13732 ; 0.1389 ; 0.14128 ; 0.14485 ; 0.1502 ; 0.15221 ; 0.15522 ; 0.15973 ; 0.1665 ; 0.17666 ; 0.18047 ; 0.18619 ; 0.19476 ; 0.20333 ; 0.21191 ; 0.22476 ; 0.24405 ; 
0.27298 ; 0.28383 ; 0.3001 ; 0.32451 ; 0.36113 ; 0.37486 ; 0.39545 ; 0.42635 ; 0.43793 ; 0.45531 ; 0.48138 ; 0.52048 ; 0.53514 ; 0.55713 ; 0.59012 ; 0.63961 ; 0.71384 ; 0.82518 ; 0.86694 ; 0.92957 ; 1.0235 ; 
1.0587 ; 1.1116 ; 1.1909 ; 1.3098 ; 1.3543 ; 1.4212 ; 1.5216 ; 1.672 ; 1.8978 ; 2.1477 ; 2.2102 ; 2.304 ; 2.4446 ; 2.5 ] 
  
Force (kips): [-1.54566 ; 5.83991 ; 11.1806 ; 17.3934 ; 23.9763 ; 25.7135 ; 27.9016 ; 30.5071 ; 32.6017 ; 34.2865 ; 36.3858 ; 38.6576 ; 41.0157 ; 41.7587 ; 42.6035 ; 42.6764 ; 42.6771 ; 42.6704 ; 42.755 ; 
42.8953 ; 43.0547 ; 43.0579 ; 43.1647 ; 43.3271 ; 43.4619 ; 43.4661 ; 43.4629 ; 43.5161 ; 43.9235 ; 44.4991 ; 45.2717 ; 45.5507 ; 45.9446 ; 46.5044 ; 47.0441 ; 47.5374 ; 48.3723 ; 49.4191 ; 50.659 ; 51.1046 ; 
51.7329 ; 52.5964 ; 53.7636 ; 54.1943 ; 54.7903 ; 55.6033 ; 55.8914 ; 56.3243 ; 56.9292 ; 57.736 ; 58.0225 ; 58.4268 ; 58.9913 ; 59.7667 ; 60.7995 ; 62.2624 ; 62.7599 ; 63.4394 ; 64.3051 ; 64.5934 ; 64.9953 ; 
65.5584 ; 66.3398 ; 66.6178 ; 67.0035 ; 67.5385 ; 68.2606 ; 69.1782 ; 70.0501 ; 70.2495 ; 70.5392 ; 70.9419 ; 71.0956 ] 
  
Bolt 1 - Tensile Force (kips): [48.3373 ; 48.1144 ; 47.9291 ; 47.6958 ; 47.4159 ; 47.3327 ; 47.2163 ; 47.025 ; 46.2912 ; 44.4767 ; 42.0374 ; 38.9345 ; 35.1373 ; 33.8713 ; 33.2343 ; 33.2127 ; 33.2055 ; 33.197 ; 
33.1594 ; 33.0649 ; 32.9504 ; 32.9406 ; 32.9355 ; 32.9288 ; 32.9188 ; 32.9086 ; 32.9056 ; 32.8995 ; 32.8542 ; 32.8128 ; 32.7643 ; 32.7422 ; 32.7184 ; 32.6867 ; 32.6337 ; 32.5671 ; 32.3598 ; 32.0432 ; 31.7204 ; 
31.4583 ; 31.1134 ; 30.7985 ; 30.1815 ; 29.7938 ; 29.266 ; 28.5256 ; 28.2851 ; 27.9963 ; 27.6585 ; 27.3194 ; 27.2005 ; 27.0719 ; 26.8302 ; 26.5335 ; 26.2156 ; 25.8424 ; 25.5437 ; 25.1221 ; 24.6048 ; 24.4324 ; 
24.2334 ; 23.982 ; 23.768 ; 23.7177 ; 23.6841 ; 23.6895 ; 23.7421 ; 23.8446 ; 23.7679 ; 23.7278 ; 23.6492 ; 23.4873 ; 23.4213 ] 
  
Bolt 1 - Shear Force (kips): [0.0769071 ; 0.224094 ; 0.429757 ; 0.681327 ; 0.967191 ; 1.04813 ; 1.15836 ; 1.33763 ; 2.02221 ; 3.51807 ; 5.34839 ; 7.48217 ; 9.85564 ; 10.5936 ; 10.9621 ; 10.9593 ; 10.9575 ; 
10.9549 ; 11.0326 ; 11.1759 ; 11.3385 ; 11.3445 ; 11.3458 ; 11.3464 ; 11.3467 ; 11.3443 ; 11.3432 ; 11.3783 ; 11.735 ; 12.0669 ; 12.4227 ; 12.5591 ; 12.7037 ; 13.0493 ; 13.413 ; 13.6761 ; 15.0616 ; 16.566 ; 
17.7751 ; 18.4424 ; 19.218 ; 19.9319 ; 21.1611 ; 21.8651 ; 22.8148 ; 24.2394 ; 24.7445 ; 25.3876 ; 26.2445 ; 27.2628 ; 27.6564 ; 28.1649 ; 28.9361 ; 29.8998 ; 31.1452 ; 32.9647 ; 33.858 ; 35.1226 ; 36.8362 ; 
37.3837 ; 38.099 ; 39.0257 ; 40.1136 ; 40.4898 ; 41.0063 ; 41.6858 ; 42.5539 ; 43.6751 ; 45.1644 ; 45.5277 ; 46.0271 ; 46.7038 ; 46.9445 ] 
  
Bolt 2 - Tensile Force (kips): [48.3351 ; 48.0722 ; 47.8491 ; 47.5841 ; 47.2849 ; 47.206 ; 47.1024 ; 46.9375 ; 46.2631 ; 44.5328 ; 42.3864 ; 40.1398 ; 38.2576 ; 37.6374 ; 36.2891 ; 36.0787 ; 36.0511 ; 36.0309 ; 
36.0749 ; 36.1408 ; 36.2144 ; 36.214 ; 36.1896 ; 36.17 ; 36.1633 ; 36.1485 ; 36.1433 ; 36.1817 ; 36.4109 ; 36.6847 ; 37.0697 ; 37.2109 ; 37.453 ; 37.8273 ; 38.1741 ; 38.5002 ; 39.0254 ; 39.6773 ; 40.4653 ; 
40.7523 ; 41.1023 ; 41.4996 ; 42.1894 ; 42.413 ; 42.7475 ; 43.1565 ; 43.2962 ; 43.4832 ; 43.7778 ; 44.2358 ; 44.4188 ; 44.7009 ; 45.0854 ; 45.5582 ; 46.2273 ; 47.5892 ; 48.0953 ; 48.7865 ; 49.7086 ; 50.0531 ; 
50.5404 ; 51.1674 ; 52.0343 ; 52.3241 ; 52.7188 ; 53.3616 ; 54.4594 ; 55.9729 ; 57.3617 ; 57.6824 ; 58.1625 ; 58.8595 ; 59.1223 ] 
  
Bolt 2 - Shear Force (kips): [0.0548159 ; 0.299628 ; 0.551841 ; 0.85863 ; 1.20417 ; 1.30204 ; 1.43644 ; 1.65045 ; 2.32915 ; 3.81061 ; 5.60032 ; 7.62687 ; 9.7649 ; 10.4795 ; 11.7078 ; 11.868 ; 11.8821 ; 11.8863 
; 11.9012 ; 11.9231 ; 11.9484 ; 11.9492 ; 12.0777 ; 12.2661 ; 12.42 ; 12.4348 ; 12.435 ; 12.4475 ; 12.6279 ; 13.0271 ; 13.4918 ; 13.6716 ; 13.9241 ; 14.1919 ; 14.5574 ; 14.9028 ; 15.2689 ; 15.7697 ; 16.408 ; 
16.5902 ; 17.0086 ; 17.9196 ; 18.8517 ; 19.1416 ; 19.5165 ; 20.0095 ; 20.2023 ; 20.5904 ; 21.1043 ; 21.7208 ; 21.9124 ; 22.1734 ; 22.5252 ; 23.1261 ; 24.0712 ; 25.0937 ; 25.3218 ; 25.6223 ; 25.9743 ; 26.0946 ; 
26.2888 ; 26.6517 ; 27.2533 ; 27.5188 ; 27.94 ; 28.4271 ; 28.8204 ; 29.2442 ; 29.431 ; 29.4578 ; 29.5242 ; 29.6488 ; 29.7074 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.931 ; 49.9904 ; 50.266 ; 51.0972 ; 51.5024 ; 52.1043 ; 52.9523 ; 53.933 ; 54.9928 ; 56.7794 ; 59.5712 ; 63.6881 ; 65.059 ; 66.6554 ; 66.8014 ; 66.806 ; 66.8022 ; 66.9431 ; 
67.1874 ; 67.464 ; 67.4699 ; 67.6577 ; 67.9417 ; 68.1771 ; 68.1857 ; 68.1823 ; 68.271 ; 68.9284 ; 69.8697 ; 71.1622 ; 71.6184 ; 72.2608 ; 73.143 ; 73.9533 ; 74.698 ; 75.8207 ; 77.3606 ; 79.3653 ; 80.062 ; 
81.0463 ; 82.4009 ; 84.1913 ; 84.8029 ; 85.627 ; 86.6695 ; 87.0146 ; 87.4477 ; 88.0648 ; 88.9835 ; 89.2816 ; 89.7168 ; 90.3523 ; 91.1691 ; 92.1281 ; 93.3493 ; 93.6442 ; 94.0126 ; 94.2879 ; 94.3104 ; 94.3639 ; 
94.4538 ; 94.5426 ; 94.5734 ; 94.6285 ; 94.709 ; 94.8239 ; 94.9939 ; 95.1679 ; 95.209 ; 95.282 ; 95.3889 ; 95.4352 ] 
  
Bolt 3 - Shear Force (kips): [ 0.01675 ; 0.056706 ; 0.12037 ; 0.20776 ; 0.31909 ; 0.35322 ; 0.39738 ; 0.45615 ; 0.51824 ; 0.58647 ; 0.72098 ; 0.9332 ; 1.2039 ; 1.2618 ; 1.3121 ; 1.3159 ; 1.316 ; 1.3157 ; 1.3198 ; 
1.3263 ; 1.3333 ; 1.3335 ; 1.3381 ; 1.3449 ; 1.3504 ; 1.3508 ; 1.3507 ; 1.3529 ; 1.3662 ; 1.3839 ; 1.4065 ; 1.415 ; 1.4279 ; 1.4491 ; 1.4705 ; 1.4898 ; 1.5077 ; 1.514 ; 1.5035 ; 1.4958 ; 1.4835 ; 1.4657 ; 1.4451 ; 
1.4368 ; 1.4277 ; 1.4265 ; 1.4275 ; 1.5156 ; 1.6351 ; 1.7152 ; 1.7613 ; 1.8136 ; 1.8505 ; 1.9612 ; 2.513 ; 3.2181 ; 3.5719 ; 3.9566 ; 4.5921 ; 4.9054 ; 5.2926 ; 5.7886 ; 6.4211 ; 6.6414 ; 6.9317 ; 7.3215 ; 7.8354 ; 
8.4646 ; 9.0262 ; 9.1538 ; 9.3075 ; 9.51 ; 9.575 ] 
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Figure B.207 Connection L8_4_1.0_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 5.4808e+003 
  
Plastic Stiffness (k/in): 102.1384 
  
Displacement (in): [3.6172e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.079119 ; 0.081759 ; 0.085718 ; 
0.091658 ; 0.093885 ; 0.097226 ; 0.098479 ; 0.10036 ; 0.10318 ; 0.10741 ; 0.10899 ; 0.11137 ; 0.11375 ; 0.11613 ; 0.11969 ; 0.12504 ; 0.13307 ; 0.14511 ; 0.14963 ; 0.1564 ; 0.15894 ; 0.16275 ; 0.16847 ; 
0.17704 ; 0.1899 ; 0.20918 ; 0.23811 ; 0.28151 ; 0.29778 ; 0.32219 ; 0.35881 ; 0.41373 ; 0.43432 ; 0.46522 ; 0.49611 ; 0.527 ; 0.57335 ; 0.64286 ; 0.66892 ; 0.70802 ; 0.76667 ; 0.85465 ; 0.88764 ; 0.93712 ; 
1.0114 ; 1.0392 ; 1.0809 ; 1.1436 ; 1.2375 ; 1.3784 ; 1.5194 ; 1.6603 ; 1.7131 ; 1.7924 ; 1.9113 ; 2.0896 ; 2.1521 ; 2.2459 ; 2.3396 ; 2.4334 ; 2.5 ] 
  
Force (kips): [-1.20361 ; 22.1533 ; 25.5579 ; 28.3123 ; 31.5774 ; 33.5682 ; 35.3513 ; 37.6305 ; 40.4561 ; 41.3225 ; 42.3284 ; 42.3427 ; 42.335 ; 42.3166 ; 42.7254 ; 43.0092 ; 43.0015 ; 42.9958 ; 42.9886 ; 
43.2318 ; 43.765 ; 44.4507 ; 45.2798 ; 45.5515 ; 45.9939 ; 46.4302 ; 46.8568 ; 47.4018 ; 48.414 ; 49.7704 ; 51.4765 ; 52.0369 ; 52.8274 ; 53.1286 ; 53.5622 ; 54.1684 ; 54.9832 ; 56.133 ; 57.7977 ; 59.9932 ; 
62.5826 ; 63.4137 ; 64.5217 ; 65.9136 ; 67.6924 ; 68.3304 ; 69.2486 ; 70.0986 ; 70.8607 ; 71.8711 ; 73.1714 ; 73.6643 ; 74.3392 ; 75.1957 ; 76.2362 ; 76.5935 ; 77.1012 ; 77.8263 ; 78.0837 ; 78.4579 ; 78.9908 ; 
79.7291 ; 80.7411 ; 81.6598 ; 82.483 ; 82.7729 ; 83.1863 ; 83.778 ; 84.5862 ; 84.8471 ; 85.2098 ; 85.5456 ; 85.8603 ; 86.0714 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.342 ; 47.4565 ; 47.2919 ; 47.1471 ; 46.9232 ; 45.9358 ; 43.9855 ; 40.9731 ; 36.6129 ; 35.0661 ; 33.2638 ; 33.2356 ; 33.2135 ; 33.1939 ; 33.0055 ; 32.9367 ; 32.916 ; 32.9108 ; 
32.9056 ; 32.8786 ; 32.8485 ; 32.8174 ; 32.7657 ; 32.7529 ; 32.725 ; 32.7159 ; 32.6784 ; 32.6074 ; 32.4636 ; 32.2224 ; 31.9747 ; 31.8829 ; 31.6884 ; 31.5653 ; 31.3809 ; 31.1365 ; 30.874 ; 30.4885 ; 29.4923 ; 
28.1362 ; 27.2332 ; 26.9928 ; 26.7098 ; 26.5442 ; 26.4016 ; 26.1834 ; 25.8292 ; 25.5224 ; 25.3229 ; 25.1699 ; 25.1889 ; 25.2421 ; 25.348 ; 25.5584 ; 25.8115 ; 25.914 ; 26.0576 ; 26.2317 ; 26.2663 ; 26.265 ; 
26.2361 ; 26.2235 ; 26.2916 ; 26.4197 ; 26.5779 ; 26.6362 ; 26.7223 ; 26.8137 ; 26.78 ; 26.7323 ; 26.708 ; 26.7002 ; 26.703 ; 26.7092 ] 
  
Bolt 1 - Shear Force (kips): [0.0670411 ; 0.951453 ; 1.10967 ; 1.24335 ; 1.44767 ; 2.33567 ; 3.90397 ; 6.10198 ; 8.96952 ; 9.8978 ; 10.9544 ; 10.9616 ; 10.9594 ; 10.9539 ; 11.2724 ; 11.3601 ; 11.3615 ; 11.3602 
; 11.3581 ; 11.5831 ; 11.8372 ; 12.1104 ; 12.5515 ; 12.641 ; 12.9176 ; 13.091 ; 13.3558 ; 13.6825 ; 14.7063 ; 15.9053 ; 16.9866 ; 17.3169 ; 17.8426 ; 18.1522 ; 18.5813 ; 19.1207 ; 19.7089 ; 20.468 ; 22.3123 ; 
25.0832 ; 27.7211 ; 28.5351 ; 29.613 ; 30.8586 ; 32.7739 ; 33.7552 ; 35.2829 ; 36.592 ; 37.6517 ; 38.834 ; 40.1488 ; 40.5501 ; 41.0976 ; 41.9147 ; 43.0913 ; 43.4986 ; 44.1056 ; 45.0405 ; 45.395 ; 45.9393 ; 
46.7429 ; 47.7483 ; 48.9717 ; 49.9755 ; 50.8419 ; 51.1421 ; 51.5848 ; 52.2276 ; 53.2322 ; 53.5178 ; 53.8286 ; 54.0885 ; 54.3265 ; 54.4854 ] 
  
Bolt 2 - Tensile Force (kips): [48.3401 ; 47.3931 ; 47.2268 ; 47.0858 ; 46.8745 ; 45.9021 ; 43.9784 ; 41.0429 ; 36.9295 ; 35.51 ; 33.7798 ; 33.7078 ; 33.6758 ; 33.6555 ; 33.5987 ; 33.4505 ; 33.4274 ; 33.4211 ; 
33.415 ; 33.4586 ; 33.5156 ; 33.5998 ; 33.716 ; 33.7571 ; 33.8301 ; 33.9127 ; 34.004 ; 34.1461 ; 34.3858 ; 34.6673 ; 35.0632 ; 35.1991 ; 35.4277 ; 35.5308 ; 35.691 ; 35.9419 ; 36.34 ; 36.8902 ; 37.871 ; 39.2395 ; 
40.9803 ; 41.5794 ; 42.4189 ; 43.6668 ; 45.3984 ; 45.9682 ; 46.7831 ; 47.5424 ; 48.2447 ; 49.137 ; 50.1749 ; 50.5191 ; 51.0336 ; 51.8044 ; 52.8998 ; 53.3002 ; 53.8779 ; 54.6575 ; 54.9211 ; 55.3214 ; 55.9049 ; 
56.6515 ; 57.7161 ; 58.7118 ; 59.6597 ; 60.0051 ; 60.5075 ; 61.2312 ; 62.2857 ; 62.651 ; 63.1738 ; 63.6437 ; 64.068 ; 64.3402 ] 
  
Bolt 2 - Shear Force (kips): [0.0469146 ; 1.08154 ; 1.25614 ; 1.40406 ; 1.62786 ; 2.50596 ; 4.06673 ; 6.25012 ; 9.05208 ; 9.95477 ; 11.0581 ; 11.0977 ; 11.1084 ; 11.1058 ; 11.2793 ; 11.5468 ; 11.5512 ; 11.55 ; 
11.5476 ; 11.5615 ; 11.8339 ; 12.2345 ; 12.6128 ; 12.8121 ; 12.9971 ; 13.2618 ; 13.43 ; 13.6705 ; 13.8817 ; 14.6534 ; 16.0899 ; 16.5422 ; 17.0948 ; 17.2548 ; 17.48 ; 17.7802 ; 18.1597 ; 19.0063 ; 19.8922 ; 
20.9562 ; 22.5448 ; 23.0819 ; 23.7188 ; 24.4961 ; 25.4399 ; 25.711 ; 26.0167 ; 26.2784 ; 26.5164 ; 26.9717 ; 27.8198 ; 28.1839 ; 28.6562 ; 29.2065 ; 29.834 ; 30.0396 ; 30.3254 ; 30.6746 ; 30.8005 ; 30.9743 ; 
31.1922 ; 31.5319 ; 31.9511 ; 32.4308 ; 32.8795 ; 33.0398 ; 33.2685 ; 33.5639 ; 33.8407 ; 33.9166 ; 34.0359 ; 34.1417 ; 34.2265 ; 34.2765 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 50.5278 ; 50.9613 ; 51.4858 ; 52.2217 ; 52.7522 ; 53.2986 ; 54.2346 ; 55.8886 ; 56.5035 ; 57.2789 ; 57.2942 ; 57.2905 ; 57.2727 ; 57.5993 ; 57.8316 ; 57.825 ; 57.8191 ; 
57.8115 ; 58.0139 ; 58.4685 ; 59.0734 ; 59.8427 ; 60.1094 ; 60.5602 ; 61.0298 ; 61.5136 ; 62.1753 ; 63.4565 ; 65.3058 ; 67.8143 ; 68.6761 ; 69.9001 ; 70.3461 ; 70.9875 ; 71.8858 ; 73.0712 ; 74.5993 ; 76.6678 ; 
79.3837 ; 82.7014 ; 83.7698 ; 85.1888 ; 86.8462 ; 88.7753 ; 89.4307 ; 90.322 ; 91.0689 ; 91.7325 ; 92.5734 ; 93.5565 ; 93.8034 ; 94.0927 ; 94.4744 ; 94.7261 ; 94.7587 ; 94.8363 ; 94.85 ; 94.8756 ; 94.8994 ; 
94.9362 ; 95.0318 ; 95.1855 ; 95.3293 ; 95.4549 ; 95.4984 ; 95.5612 ; 95.6331 ; 95.7028 ; 95.7338 ; 95.7864 ; 95.8399 ; 95.8921 ; 95.9285 ] 
  
Bolt 3 - Shear Force (kips): [0.017038 ; 0.25806 ; 0.31167 ; 0.35774 ; 0.41387 ; 0.45299 ; 0.48733 ; 0.53264 ; 0.61404 ; 0.64704 ; 0.6896 ; 0.69038 ; 0.6901 ; 0.68895 ; 0.70754 ; 0.72079 ; 0.72055 ; 0.72024 ; 
0.71984 ; 0.73112 ; 0.75621 ; 0.79003 ; 0.83476 ; 0.85047 ; 0.87704 ; 0.90485 ; 0.9334 ; 0.97194 ; 1.0385 ; 1.1081 ; 1.1619 ; 1.1735 ; 1.1848 ; 1.1877 ; 1.191 ; 1.1957 ; 1.2035 ; 1.2264 ; 1.2584 ; 1.2639 ; 1.2283 ; 
1.2107 ; 1.1824 ; 1.1569 ; 1.1588 ; 1.154 ; 1.1851 ; 1.2758 ; 1.3164 ; 1.3669 ; 1.7113 ; 1.9971 ; 2.5189 ; 2.9271 ; 3.6341 ; 3.9341 ; 4.2672 ; 4.876 ; 5.0425 ; 5.2963 ; 5.6379 ; 6.0373 ; 6.5301 ; 6.9092 ; 7.2263 ; 
7.3333 ; 7.4836 ; 7.7139 ; 8.1153 ; 8.24 ; 8.3868 ; 8.5239 ; 8.6601 ; 8.7589 ] 
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Figure B.208 Connection L8_4_1.0_0.875_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.875_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 4.8694e+003 
  
Plastic Stiffness (k/in): 86.2859 
  
Displacement (in): [5.1974e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.072601 ; 0.080944 ; 0.084073 ; 0.088765 ; 0.095805 ; 0.098444 ; 0.099434 ; 
0.10092 ; 0.10315 ; 0.10649 ; 0.1115 ; 0.11338 ; 0.1162 ; 0.12043 ; 0.12677 ; 0.13628 ; 0.14579 ; 0.15531 ; 0.16958 ; 0.19098 ; 0.19901 ; 0.21105 ; 0.22309 ; 0.23513 ; 0.25319 ; 0.28029 ; 0.32092 ; 0.38188 ; 
0.40474 ; 0.41331 ; 0.42617 ; 0.44545 ; 0.47439 ; 0.48523 ; 0.50151 ; 0.52592 ; 0.56253 ; 0.61745 ; 0.69984 ; 0.82341 ; 0.86975 ; 0.93927 ; 1.0435 ; 1.0826 ; 1.1413 ; 1.2293 ; 1.3612 ; 1.4107 ; 1.4849 ; 1.5128 ; 
1.5545 ; 1.6172 ; 1.7111 ; 1.852 ; 1.9049 ; 1.9841 ; 2.103 ; 2.2814 ; 2.5 ] 
  
Force (kips): [-1.29729 ; 19.3803 ; 22.4791 ; 24.9976 ; 28.0557 ; 31.3455 ; 33.6126 ; 35.7747 ; 38.5588 ; 41.6113 ; 42.3194 ; 42.3658 ; 42.364 ; 42.3954 ; 42.6907 ; 42.7761 ; 42.9286 ; 43.0634 ; 43.0725 ; 
43.0624 ; 43.0578 ; 43.1819 ; 43.7443 ; 44.4986 ; 45.4713 ; 46.3623 ; 47.2432 ; 48.6906 ; 50.6438 ; 51.2921 ; 52.2282 ; 53.0426 ; 53.7654 ; 54.7516 ; 56.091 ; 57.8442 ; 60.0429 ; 60.7526 ; 61.0136 ; 61.3908 ; 
61.9274 ; 62.6741 ; 62.9439 ; 63.3353 ; 63.8916 ; 64.6765 ; 65.7582 ; 67.2485 ; 69.0836 ; 69.6803 ; 70.4738 ; 71.4807 ; 71.8267 ; 72.3172 ; 73.0116 ; 73.9678 ; 74.3055 ; 74.7876 ; 74.9621 ; 75.2201 ; 75.5876 ; 
76.1016 ; 76.8076 ; 77.0573 ; 77.4143 ; 77.9238 ; 78.6206 ; 79.3921 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.34 ; 47.565 ; 47.4193 ; 47.2908 ; 47.1203 ; 46.7704 ; 45.4378 ; 42.8811 ; 39.2316 ; 34.251 ; 33.2531 ; 33.2282 ; 33.2054 ; 33.1629 ; 32.9597 ; 32.9472 ; 32.938 ; 32.925 ; 
32.9112 ; 32.9003 ; 32.8972 ; 32.8827 ; 32.8263 ; 32.7827 ; 32.7047 ; 32.6434 ; 32.5449 ; 32.2601 ; 31.8125 ; 31.6232 ; 31.2071 ; 30.8936 ; 30.6603 ; 30.1982 ; 29.155 ; 28.0574 ; 27.2502 ; 26.9321 ; 26.8418 ; 
26.7349 ; 26.6322 ; 26.5925 ; 26.5959 ; 26.561 ; 26.4216 ; 26.172 ; 25.6989 ; 25.3493 ; 25.3307 ; 25.4015 ; 25.5883 ; 25.8674 ; 25.974 ; 26.1302 ; 26.3149 ; 26.3937 ; 26.3514 ; 26.3102 ; 26.2897 ; 26.2756 ; 
26.2738 ; 26.3087 ; 26.4196 ; 26.4611 ; 26.5298 ; 26.6384 ; 26.7908 ; 26.8716 ] 
  
Bolt 1 - Shear Force (kips): [0.0697549 ; 0.838583 ; 0.984095 ; 1.1075 ; 1.26519 ; 1.59112 ; 2.74682 ; 4.73331 ; 7.28275 ; 10.3767 ; 10.957 ; 10.9604 ; 10.9569 ; 11.0013 ; 11.3243 ; 11.3386 ; 11.343 ; 11.3477 ; 
11.349 ; 11.3463 ; 11.3451 ; 11.4466 ; 11.8557 ; 12.1195 ; 12.5845 ; 13.024 ; 13.5062 ; 15.2611 ; 17.2597 ; 17.7937 ; 18.8078 ; 19.5077 ; 20.0332 ; 20.9682 ; 22.9342 ; 25.3265 ; 27.8645 ; 28.8567 ; 29.1861 ; 
29.6275 ; 30.1958 ; 30.9331 ; 31.2094 ; 31.6754 ; 32.4662 ; 33.7869 ; 35.8641 ; 38.0741 ; 40.1815 ; 40.8042 ; 41.6108 ; 42.8101 ; 43.2179 ; 43.7931 ; 44.7099 ; 46.0347 ; 46.553 ; 47.2428 ; 47.4872 ; 47.8304 ; 
48.3023 ; 48.9197 ; 49.7239 ; 50.006 ; 50.3978 ; 50.9422 ; 51.6893 ; 52.6201 ] 
  
Bolt 2 - Tensile Force (kips): [48.3353 ; 47.5152 ; 47.37 ; 47.2463 ; 47.0949 ; 46.7889 ; 45.5151 ; 43.0641 ; 39.7362 ; 35.6855 ; 34.5406 ; 34.3956 ; 34.3427 ; 34.3308 ; 34.4075 ; 34.3749 ; 34.3053 ; 34.2551 ; 
34.2386 ; 34.2214 ; 34.2163 ; 34.2705 ; 34.4899 ; 34.7164 ; 35.1332 ; 35.5556 ; 35.9914 ; 36.7253 ; 37.93 ; 38.3477 ; 38.8991 ; 39.4506 ; 39.992 ; 40.8152 ; 41.8575 ; 43.0596 ; 44.8015 ; 45.4461 ; 45.6808 ; 
46.0076 ; 46.4851 ; 47.1784 ; 47.4489 ; 47.8459 ; 48.4011 ; 49.2169 ; 50.3407 ; 51.9471 ; 53.9842 ; 54.6388 ; 55.3722 ; 56.1973 ; 56.4797 ; 56.9214 ; 57.5662 ; 58.5317 ; 58.8797 ; 59.3738 ; 59.5587 ; 59.8222 ; 
60.182 ; 60.6989 ; 61.4599 ; 61.75 ; 62.1795 ; 62.8513 ; 63.8099 ; 64.924 ] 
  
Bolt 2 - Shear Force (kips): [0.0479188 ; 0.96129 ; 1.12255 ; 1.25984 ; 1.43507 ; 1.77615 ; 2.91519 ; 4.88111 ; 7.37495 ; 10.3307 ; 11.1961 ; 11.2972 ; 11.3232 ; 11.328 ; 11.3533 ; 11.4462 ; 11.6289 ; 11.792 ; 
11.81 ; 11.8104 ; 11.8091 ; 11.8262 ; 11.9891 ; 12.5402 ; 13.0376 ; 13.501 ; 13.9904 ; 14.5284 ; 15.5023 ; 15.9885 ; 16.733 ; 17.3543 ; 17.8414 ; 18.3298 ; 18.7983 ; 19.8443 ; 21.2295 ; 21.6105 ; 21.7781 ; 
22.0591 ; 22.4561 ; 23.0871 ; 23.3126 ; 23.6072 ; 23.9698 ; 24.3607 ; 24.7594 ; 25.255 ; 26.0386 ; 26.3445 ; 26.992 ; 27.9161 ; 28.2161 ; 28.5791 ; 28.9296 ; 29.2289 ; 29.3576 ; 29.5556 ; 29.6341 ; 29.7614 ; 
29.9565 ; 30.2087 ; 30.5584 ; 30.6947 ; 30.8749 ; 31.1041 ; 31.391 ; 31.6254 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 50.4036 ; 50.7598 ; 51.236 ; 51.9668 ; 52.9088 ; 53.786 ; 54.8439 ; 56.651 ; 59.2563 ; 60.064 ; 60.1276 ; 60.1316 ; 60.169 ; 60.5177 ; 60.6234 ; 60.8174 ; 60.9937 ; 61.007 ; 
60.9973 ; 60.9926 ; 61.1496 ; 61.9396 ; 63.0846 ; 64.652 ; 66.1396 ; 67.5858 ; 69.7208 ; 72.5012 ; 73.3726 ; 74.5627 ; 75.644 ; 76.6451 ; 78.0449 ; 79.9845 ; 82.5447 ; 85.5481 ; 86.3974 ; 86.656 ; 87.0148 ; 
87.5128 ; 88.2682 ; 88.5194 ; 88.8815 ; 89.4316 ; 90.1422 ; 91.0272 ; 92.2528 ; 93.2795 ; 93.4909 ; 93.6314 ; 93.8135 ; 93.871 ; 93.9505 ; 94.0653 ; 94.2293 ; 94.285 ; 94.3746 ; 94.4064 ; 94.4571 ; 94.5303 ; 
94.6324 ; 94.7764 ; 94.7686 ; 94.7365 ; 94.7124 ; 94.7364 ; 94.7842 ] 
  
Bolt 3 - Shear Force (kips): [0.0221272 ; 0.235252 ; 0.286166 ; 0.330743 ; 0.388282 ; 0.458252 ; 0.51795 ; 0.587112 ; 0.721253 ; 0.925035 ; 0.988598 ; 0.993588 ; 0.993996 ; 0.997114 ; 1.02458 ; 1.03297 ; 
1.04834 ; 1.06231 ; 1.06354 ; 1.06302 ; 1.06274 ; 1.07495 ; 1.13387 ; 1.20881 ; 1.2891 ; 1.34863 ; 1.39289 ; 1.43965 ; 1.48118 ; 1.49867 ; 1.52407 ; 1.54339 ; 1.55494 ; 1.55786 ; 1.54151 ; 1.49973 ; 1.45462 ; 
1.45269 ; 1.49549 ; 1.56806 ; 1.68015 ; 1.77217 ; 1.82012 ; 1.89067 ; 1.95562 ; 2.05435 ; 2.64702 ; 3.37302 ; 4.44213 ; 4.76434 ; 5.36771 ; 6.06205 ; 6.29421 ; 6.59948 ; 6.99744 ; 7.48669 ; 7.66055 ; 7.91849 ; 
8.00733 ; 8.12516 ; 8.28937 ; 8.52028 ; 8.83034 ; 9.26186 ; 9.98738 ; 10.9414 ; 11.8859 ; 12.7247 ] 
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Figure B.209 Connection L8_4_1.0_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.0892e+003 
  
Plastic Stiffness (k/in): 98.1792 
  
Displacement (in): [4.3836e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0079346 ; 0.0095825 ; 0.012054 ; 0.015762 ; 0.021324 ; 0.029667 ; 0.042181 ; 0.060952 ; 0.067991 ; 0.070631 ; 0.074591 ; 0.08053 ; 
0.082757 ; 0.083592 ; 0.084845 ; 0.086724 ; 0.089543 ; 0.093772 ; 0.10011 ; 0.10249 ; 0.10606 ; 0.11141 ; 0.11342 ; 0.11643 ; 0.12094 ; 0.12772 ; 0.13788 ; 0.15312 ; 0.15883 ; 0.1674 ; 0.18026 ; 0.19955 ; 
0.20678 ; 0.21763 ; 0.2339 ; 0.25831 ; 0.29493 ; 0.30866 ; 0.32925 ; 0.36015 ; 0.40649 ; 0.42386 ; 0.44993 ; 0.48903 ; 0.52813 ; 0.56723 ; 0.58189 ; 0.60389 ; 0.63688 ; 0.68636 ; 0.70492 ; 0.73276 ; 0.77451 ; 
0.79017 ; 0.81366 ; 0.84889 ; 0.90173 ; 0.981 ; 1.0999 ; 1.2783 ; 1.3408 ; 1.4345 ; 1.5751 ; 1.7861 ; 1.8486 ; 1.9423 ; 2.0829 ; 2.2939 ; 2.5 ] 
  
Force (kips): [-1.50685 ; 6.32853 ; 12.3392 ; 19.4229 ; 21.6222 ; 24.5102 ; 27.9962 ; 31.7655 ; 34.002 ; 36.1189 ; 38.7484 ; 41.813 ; 42.3667 ; 42.3704 ; 42.3616 ; 42.3464 ; 42.6395 ; 42.7313 ; 42.9153 ; 42.9928 
; 42.998 ; 42.991 ; 43.3806 ; 43.9223 ; 44.7751 ; 45.8288 ; 46.1778 ; 46.7798 ; 47.6119 ; 48.879 ; 50.4173 ; 52.3774 ; 53.0484 ; 53.9902 ; 55.2152 ; 56.81 ; 57.4368 ; 58.3157 ; 59.549 ; 61.1729 ; 63.1632 ; 
63.8372 ; 64.7467 ; 65.9042 ; 67.42 ; 67.9665 ; 68.744 ; 69.8206 ; 70.7837 ; 71.6284 ; 71.9275 ; 72.3595 ; 72.9582 ; 73.7684 ; 74.0715 ; 74.5163 ; 75.1115 ; 75.3212 ; 75.6148 ; 76.0235 ; 76.5969 ; 77.4025 ; 
78.4863 ; 79.9167 ; 80.3729 ; 81.0158 ; 81.9091 ; 83.0776 ; 83.3991 ; 83.8647 ; 84.4991 ; 85.3333 ; 86.0364 ] 
  
Bolt 1 - Tensile Force (kips): [48.4186 ; 48.138 ; 47.8915 ; 47.5753 ; 47.4689 ; 47.3197 ; 47.1246 ; 46.7852 ; 45.4471 ; 42.9789 ; 39.211 ; 34.0583 ; 33.3051 ; 33.2901 ; 33.2749 ; 33.2602 ; 33.0504 ; 33.0386 ; 
33.0292 ; 33.0159 ; 33.0028 ; 32.9926 ; 32.9554 ; 32.9268 ; 32.9148 ; 32.8799 ; 32.8841 ; 32.864 ; 32.7964 ; 32.5832 ; 32.3036 ; 32.0952 ; 31.9402 ; 31.6253 ; 31.3093 ; 30.8692 ; 30.5047 ; 30.0274 ; 29.3166 ; 
28.6498 ; 28.2593 ; 28.0575 ; 27.8228 ; 27.6247 ; 27.3741 ; 27.1572 ; 26.8032 ; 26.3648 ; 26.0281 ; 25.7808 ; 25.71 ; 25.6469 ; 25.6005 ; 25.6072 ; 25.6199 ; 25.6504 ; 25.7135 ; 25.739 ; 25.7726 ; 25.7993 ; 
25.8307 ; 25.7651 ; 25.595 ; 25.2636 ; 25.1558 ; 25.0779 ; 25.0585 ; 25.1385 ; 25.1686 ; 25.198 ; 25.313 ; 25.454 ; 25.5412 ] 
  
Bolt 1 - Shear Force (kips): [0.0588766 ; 0.292984 ; 0.556543 ; 0.881275 ; 0.985147 ; 1.12475 ; 1.30148 ; 1.61282 ; 2.77097 ; 4.69263 ; 7.3323 ; 10.5371 ; 10.9821 ; 10.983 ; 10.9801 ; 10.9758 ; 11.3251 ; 
11.3388 ; 11.3489 ; 11.3586 ; 11.362 ; 11.3605 ; 11.7227 ; 12.1053 ; 12.3739 ; 12.9256 ; 13.1208 ; 13.411 ; 13.9466 ; 15.1709 ; 16.5177 ; 17.504 ; 17.9705 ; 18.8091 ; 19.6694 ; 20.8111 ; 21.5596 ; 22.5639 ; 
24.2406 ; 26.2486 ; 28.1508 ; 28.8688 ; 29.7765 ; 30.8469 ; 32.5258 ; 33.3653 ; 34.6352 ; 36.3396 ; 37.6925 ; 38.7835 ; 39.1415 ; 39.5995 ; 40.2129 ; 41.0168 ; 41.284 ; 41.6809 ; 42.2808 ; 42.4929 ; 42.8012 ; 
43.2663 ; 43.9997 ; 45.0964 ; 46.4955 ; 48.2716 ; 48.8015 ; 49.4967 ; 50.371 ; 51.4963 ; 51.7856 ; 52.2391 ; 52.7325 ; 53.3106 ; 53.6829 ] 
  
Bolt 2 - Tensile Force (kips): [48.4242 ; 48.1457 ; 47.893 ; 47.5773 ; 47.475 ; 47.3374 ; 47.1696 ; 46.8964 ; 45.6419 ; 43.2685 ; 39.6958 ; 34.9414 ; 33.7774 ; 33.7302 ; 33.7041 ; 33.6865 ; 33.7167 ; 33.6643 ; 
33.5386 ; 33.4878 ; 33.473 ; 33.4614 ; 33.5191 ; 33.5733 ; 33.6746 ; 33.8302 ; 33.8899 ; 34.0062 ; 34.2009 ; 34.5359 ; 35.0598 ; 35.7149 ; 35.9407 ; 36.3014 ; 36.8547 ; 37.7684 ; 38.0762 ; 38.5602 ; 39.3107 ; 
40.2803 ; 41.561 ; 41.9814 ; 42.5592 ; 43.4282 ; 44.7034 ; 45.1263 ; 45.7137 ; 46.4948 ; 47.1801 ; 47.7839 ; 47.991 ; 48.219 ; 48.5302 ; 48.9113 ; 49.0445 ; 49.2712 ; 49.6471 ; 49.7914 ; 50.0209 ; 50.3668 ; 
50.8806 ; 51.6726 ; 52.7985 ; 54.1647 ; 54.5812 ; 55.1944 ; 56.1052 ; 57.4035 ; 57.796 ; 58.3965 ; 59.2579 ; 60.3488 ; 61.1948 ] 
  
Bolt 2 - Shear Force (kips): [0.0719746 ; 0.294263 ; 0.564702 ; 0.892864 ; 0.996773 ; 1.13522 ; 1.30764 ; 1.59031 ; 2.71476 ; 4.61188 ; 7.21215 ; 10.3529 ; 11.089 ; 11.1119 ; 11.1183 ; 11.116 ; 11.1262 ; 
11.227 ; 11.4451 ; 11.5306 ; 11.5413 ; 11.5421 ; 11.5602 ; 11.7107 ; 12.2748 ; 12.767 ; 12.9308 ; 13.2353 ; 13.5345 ; 13.7492 ; 14.2893 ; 15.8833 ; 16.3961 ; 16.9632 ; 17.6727 ; 18.3641 ; 18.7463 ; 19.2676 ; 
19.8276 ; 20.62 ; 21.7106 ; 22.1914 ; 22.846 ; 23.666 ; 24.6619 ; 24.9591 ; 25.3397 ; 25.8098 ; 26.2244 ; 26.59 ; 26.7382 ; 27.0777 ; 27.5407 ; 28.2195 ; 28.4926 ; 28.8761 ; 29.3699 ; 29.5479 ; 29.7903 ; 30.1137 
; 30.5302 ; 31.0691 ; 31.7764 ; 32.6757 ; 33.0004 ; 33.4241 ; 33.9903 ; 34.715 ; 34.891 ; 35.1016 ; 35.4147 ; 35.8714 ; 36.1796 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9471 ; 50.0212 ; 50.3318 ; 50.5124 ; 50.8582 ; 51.507 ; 52.3946 ; 53.0374 ; 53.8063 ; 55.117 ; 57.2112 ; 57.6548 ; 57.6604 ; 57.6545 ; 57.6396 ; 57.8677 ; 57.9414 ; 
58.0914 ; 58.1556 ; 58.1603 ; 58.1537 ; 58.4655 ; 58.9175 ; 59.6673 ; 60.6432 ; 60.9876 ; 61.6097 ; 62.54 ; 64.1504 ; 66.392 ; 69.4099 ; 70.4398 ; 71.8582 ; 73.6238 ; 75.7688 ; 76.5327 ; 77.6148 ; 79.1141 ; 
81.1068 ; 83.6409 ; 84.4818 ; 85.6069 ; 86.9402 ; 88.5696 ; 89.1338 ; 89.9367 ; 90.991 ; 91.8335 ; 92.5658 ; 92.7864 ; 93.1079 ; 93.561 ; 94.0867 ; 94.2319 ; 94.4154 ; 94.5799 ; 94.641 ; 94.7216 ; 94.8285 ; 
94.9339 ; 94.9959 ; 95.1221 ; 95.2046 ; 95.2276 ; 95.3055 ; 95.4289 ; 95.5945 ; 95.6393 ; 95.7056 ; 95.8073 ; 95.8801 ; 95.9557 ] 
  
Bolt 3 - Shear Force (kips): [0.030348 ; 0.050644 ; 0.11828 ; 0.21168 ; 0.24351 ; 0.28809 ; 0.34537 ; 0.41138 ; 0.45515 ; 0.49456 ; 0.55125 ; 0.6611 ; 0.6851 ; 0.68536 ; 0.68492 ; 0.68402 ; 0.69649 ; 0.70049 ; 
0.7086 ; 0.71208 ; 0.71237 ; 0.71201 ; 0.72875 ; 0.75285 ; 0.79417 ; 0.8482 ; 0.86714 ; 0.90114 ; 0.95035 ; 1.0216 ; 1.0823 ; 1.1148 ; 1.1186 ; 1.1218 ; 1.1318 ; 1.165 ; 1.1748 ; 1.1839 ; 1.1849 ; 1.1699 ; 1.1364 ; 
1.1221 ; 1.1007 ; 1.0852 ; 1.091 ; 1.0915 ; 1.0838 ; 1.1191 ; 1.2065 ; 1.2301 ; 1.2565 ; 1.3138 ; 1.4662 ; 1.7849 ; 1.9462 ; 2.206 ; 2.6551 ; 2.7769 ; 2.9548 ; 3.2005 ; 3.5906 ; 4.21 ; 4.8601 ; 5.7821 ; 6.0898 ; 
6.4258 ; 6.7972 ; 7.2362 ; 7.352 ; 7.5145 ; 7.7134 ; 8.1421 ; 8.509 ] 
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Figure B.210 Connection L8_4_1.0_0.875_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_0.875_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 6.2907e+003 
  
Plastic Stiffness (k/in): 89.6867 
  
Displacement (in): [4.6932e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.095045 ; 0.096034 ; 0.097519 ; 
0.099747 ; 0.10058 ; 0.10183 ; 0.10371 ; 0.10653 ; 0.11076 ; 0.1171 ; 0.12662 ; 0.14089 ; 0.16229 ; 0.1837 ; 0.2051 ; 0.21313 ; 0.22517 ; 0.24323 ; 0.27032 ; 0.31096 ; 0.37192 ; 0.38716 ; 0.4024 ; 0.42525 ; 
0.45954 ; 0.51097 ; 0.58812 ; 0.61705 ; 0.66045 ; 0.72554 ; 0.82318 ; 0.85979 ; 0.91472 ; 0.9971 ; 1.0795 ; 1.1619 ; 1.2854 ; 1.4708 ; 1.5333 ; 1.6271 ; 1.7677 ; 1.9786 ; 2.2286 ; 2.4786 ; 2.5 ] 
  
Force (kips): [-1.61474 ; 5.38343 ; 10.6717 ; 16.9164 ; 23.7145 ; 25.5852 ; 27.9865 ; 30.7699 ; 33.0772 ; 34.9642 ; 37.4525 ; 40.4598 ; 42.4629 ; 42.4557 ; 42.4522 ; 42.6122 ; 42.7655 ; 42.7813 ; 42.9122 ; 
43.0926 ; 43.1215 ; 43.1189 ; 43.3137 ; 44.438 ; 45.9311 ; 47.8899 ; 49.9497 ; 51.6149 ; 52.2032 ; 53.0129 ; 54.1095 ; 55.5521 ; 57.3744 ; 59.6685 ; 60.1691 ; 60.6397 ; 61.2913 ; 62.2124 ; 63.4589 ; 65.0841 ; 
65.6385 ; 66.4071 ; 67.5004 ; 68.8937 ; 69.3673 ; 70.0288 ; 70.8834 ; 71.6576 ; 72.3695 ; 73.3451 ; 74.6263 ; 75.0224 ; 75.5849 ; 76.3525 ; 77.3524 ; 78.385 ; 79.3042 ; 79.3773 ] 
  
Bolt 1 - Tensile Force (kips): [48.4145 ; 48.1651 ; 47.9484 ; 47.672 ; 47.3266 ; 47.2186 ; 47.0719 ; 46.7851 ; 45.8768 ; 43.7528 ; 40.5965 ; 36.1053 ; 33.3121 ; 33.3015 ; 33.298 ; 33.1853 ; 33.0603 ; 33.05 ; 
33.045 ; 33.0396 ; 33.0269 ; 33.0157 ; 32.9942 ; 32.9264 ; 32.8655 ; 32.7747 ; 32.2844 ; 31.9382 ; 31.6675 ; 31.3887 ; 31.1318 ; 30.4143 ; 29.2508 ; 28.5334 ; 28.3895 ; 28.1791 ; 27.9335 ; 27.734 ; 27.5125 ; 
26.8253 ; 26.5661 ; 26.2571 ; 25.9266 ; 25.758 ; 25.7431 ; 25.7764 ; 25.8814 ; 25.9129 ; 25.8996 ; 25.725 ; 25.4324 ; 25.3038 ; 25.1587 ; 25.0457 ; 25.0066 ; 24.9847 ; 24.953 ; 24.9536 ] 
  
Bolt 1 - Shear Force (kips): [0.0626844 ; 0.255384 ; 0.489254 ; 0.779377 ; 1.11507 ; 1.21428 ; 1.34752 ; 1.61262 ; 2.41478 ; 4.1128 ; 6.39952 ; 9.32487 ; 10.9908 ; 10.9888 ; 10.9879 ; 11.1677 ; 11.3445 ; 
11.3535 ; 11.3584 ; 11.3632 ; 11.3665 ; 11.3649 ; 11.5259 ; 12.2415 ; 12.8819 ; 13.938 ; 16.5823 ; 18.0064 ; 18.7382 ; 19.5024 ; 20.2799 ; 21.9597 ; 24.764 ; 27.5058 ; 28.1377 ; 28.8326 ; 29.7292 ; 30.7618 ; 
32.2545 ; 35.0835 ; 36.0896 ; 37.3322 ; 38.8015 ; 40.4619 ; 40.9902 ; 41.6577 ; 42.6471 ; 43.5898 ; 44.5093 ; 45.8842 ; 47.4941 ; 48.0066 ; 48.6838 ; 49.5483 ; 50.5746 ; 51.6552 ; 52.5268 ; 52.586 ] 
  
Bolt 2 - Tensile Force (kips): [48.4156 ; 48.1747 ; 47.9555 ; 47.6851 ; 47.3782 ; 47.2924 ; 47.1825 ; 46.985 ; 46.2069 ; 44.2208 ; 41.3457 ; 37.562 ; 34.4066 ; 34.3866 ; 34.3806 ; 34.4218 ; 34.4564 ; 34.4524 ; 
34.3907 ; 34.3055 ; 34.2864 ; 34.2698 ; 34.3482 ; 34.8344 ; 35.4518 ; 36.5938 ; 37.7859 ; 38.836 ; 39.2624 ; 39.7911 ; 40.4242 ; 41.445 ; 42.7084 ; 44.1377 ; 44.5184 ; 44.8818 ; 45.4096 ; 46.168 ; 47.0804 ; 
48.3266 ; 48.7905 ; 49.4503 ; 50.4164 ; 51.6588 ; 52.0731 ; 52.5512 ; 53.1863 ; 53.765 ; 54.4598 ; 55.5069 ; 56.8561 ; 57.2135 ; 57.7312 ; 58.5023 ; 59.6158 ; 60.9541 ; 62.2855 ; 62.3925 ] 
  
Bolt 2 - Shear Force (kips): [0.0760146 ; 0.252934 ; 0.49149 ; 0.783305 ; 1.11418 ; 1.20994 ; 1.33707 ; 1.57062 ; 2.32398 ; 3.98815 ; 6.21428 ; 8.99571 ; 11.3388 ; 11.3426 ; 11.3426 ; 11.3568 ; 11.3692 ; 
11.3816 ; 11.5398 ; 11.7562 ; 11.7943 ; 11.802 ; 11.8283 ; 12.1957 ; 13.0423 ; 13.9575 ; 14.6222 ; 15.4878 ; 15.7578 ; 16.3116 ; 17.2948 ; 18.0973 ; 18.7012 ; 20.223 ; 20.5584 ; 20.8288 ; 21.264 ; 21.9542 ; 
23.1729 ; 24.2735 ; 24.6237 ; 25.096 ; 25.6951 ; 26.4449 ; 26.7216 ; 27.3303 ; 28.1595 ; 28.9118 ; 29.412 ; 29.93 ; 30.6367 ; 30.909 ; 31.2859 ; 31.7451 ; 32.3225 ; 32.791 ; 33.0681 ; 33.1072 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9249 ; 49.9783 ; 50.2426 ; 51.0513 ; 51.4705 ; 52.0811 ; 52.8944 ; 53.8024 ; 54.7062 ; 56.1782 ; 58.4129 ; 60.4024 ; 60.3975 ; 60.3945 ; 60.565 ; 60.7365 ; 60.7551 ; 
60.9139 ; 61.1418 ; 61.1795 ; 61.178 ; 61.4255 ; 63.0642 ; 65.5191 ; 68.8218 ; 71.8296 ; 74.1369 ; 74.8896 ; 75.9505 ; 77.4203 ; 79.4069 ; 82.0423 ; 85.2054 ; 85.8283 ; 86.3819 ; 87.1091 ; 87.9787 ; 89.203 ; 
90.7128 ; 91.1343 ; 91.7376 ; 92.5732 ; 93.3821 ; 93.5618 ; 93.8192 ; 93.9511 ; 94.0343 ; 94.1376 ; 94.2852 ; 94.5019 ; 94.5699 ; 94.6694 ; 94.8134 ; 95.0131 ; 95.1622 ; 95.0458 ; 95.0359 ] 
  
Bolt 3 - Shear Force (kips): [0.0367826 ; 0.04186 ; 0.103842 ; 0.189111 ; 0.297386 ; 0.330785 ; 0.374957 ; 0.433497 ; 0.492201 ; 0.54621 ; 0.649982 ; 0.822369 ; 0.968584 ; 0.968218 ; 0.968011 ; 0.980565 ; 
0.993071 ; 0.994461 ; 1.0061 ; 1.02275 ; 1.02554 ; 1.02564 ; 1.04334 ; 1.14559 ; 1.24745 ; 1.32512 ; 1.36259 ; 1.40595 ; 1.42172 ; 1.43993 ; 1.45022 ; 1.44404 ; 1.41136 ; 1.36951 ; 1.36562 ; 1.36686 ; 1.37677 ; 
1.56904 ; 1.73888 ; 1.94281 ; 2.29331 ; 2.75893 ; 3.29396 ; 4.09985 ; 4.42 ; 4.74619 ; 5.3998 ; 6.00888 ; 6.44806 ; 6.98569 ; 7.6107 ; 7.82176 ; 8.09449 ; 8.44104 ; 8.8594 ; 9.5785 ; 11.4374 ; 11.5755 ] 
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Figure B.211 Connection L8_4_1.0_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 8.7693e+003 
  
Plastic Stiffness (k/in): 53.1344 
  
Displacement (in): [8.6919e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.1188 ; 0.12474 ; 0.12697 ; 
0.13031 ; 0.13156 ; 0.13344 ; 0.13626 ; 0.14049 ; 0.14683 ; 0.14921 ; 0.15278 ; 0.15813 ; 0.16616 ; 0.16917 ; 0.17368 ; 0.18045 ; 0.19061 ; 0.20585 ; 0.22871 ; 0.263 ; 0.27586 ; 0.28068 ; 0.28791 ; 0.29876 ; 
0.31503 ; 0.33944 ; 0.37606 ; 0.43098 ; 0.51336 ; 0.54426 ; 0.5906 ; 0.60798 ; 0.63404 ; 0.67314 ; 0.73179 ; 0.81977 ; 0.85276 ; 0.90224 ; 0.97647 ; 1.0043 ; 1.0461 ; 1.1087 ; 1.2026 ; 1.2379 ; 1.2907 ; 1.3105 ; 
1.3403 ; 1.37 ; 1.3997 ; 1.4443 ; 1.5112 ; 1.6115 ; 1.762 ; 1.9877 ; 2.2377 ; 2.3002 ; 2.3939 ; 2.5 ] 
  
Force (kips): [-2.29615 ; 7.60674 ; 14.8314 ; 23.1945 ; 31.8513 ; 34.1523 ; 37.0406 ; 40.3464 ; 43.1998 ; 45.6571 ; 48.3329 ; 50.8182 ; 53.4139 ; 54.1129 ; 54.354 ; 54.2654 ; 54.2342 ; 54.3417 ; 54.4157 ; 54.514 
; 54.5637 ; 54.4935 ; 54.4267 ; 54.7158 ; 55.0529 ; 55.5056 ; 56.1003 ; 56.3241 ; 56.6424 ; 57.093 ; 57.7752 ; 58.7815 ; 60.2658 ; 62.3291 ; 63.0257 ; 63.2827 ; 63.6532 ; 64.1797 ; 64.9242 ; 65.9887 ; 67.4965 ; 
69.5942 ; 72.3963 ; 73.362 ; 74.7055 ; 75.1845 ; 75.877 ; 76.8234 ; 78.1169 ; 79.8025 ; 80.3846 ; 81.2045 ; 82.3225 ; 82.7153 ; 83.2702 ; 84.0325 ; 85.0526 ; 85.4139 ; 85.9173 ; 86.0917 ; 86.3463 ; 86.5758 ; 
86.7952 ; 87.0998 ; 87.5246 ; 88.1014 ; 88.8686 ; 89.8184 ; 90.7009 ; 90.9386 ; 91.2449 ; 91.5661 ] 
  
Bolt 1 - Tensile Force (kips): [63.1239 ; 62.7717 ; 62.4953 ; 62.1469 ; 61.7477 ; 61.6282 ; 61.4594 ; 61.2035 ; 60.3013 ; 58.2222 ; 55.3884 ; 52.0885 ; 47.4071 ; 45.2577 ; 42.9195 ; 42.8279 ; 42.8072 ; 42.5142 ; 
42.4054 ; 42.3245 ; 42.2034 ; 42.1051 ; 42.0557 ; 42.0248 ; 41.9835 ; 41.9363 ; 41.8937 ; 41.8603 ; 41.8248 ; 41.7865 ; 41.7015 ; 41.5852 ; 41.344 ; 41.0816 ; 40.9372 ; 40.8671 ; 40.7589 ; 40.5983 ; 40.3363 ; 
39.9372 ; 39.1737 ; 37.9962 ; 36.7558 ; 36.3881 ; 35.9699 ; 35.807 ; 35.5854 ; 35.3633 ; 35.1477 ; 34.7546 ; 34.4979 ; 34.1896 ; 33.8088 ; 33.6503 ; 33.4867 ; 33.3369 ; 33.1979 ; 33.1638 ; 33.1267 ; 33.1147 ; 
33.101 ; 33.1031 ; 33.106 ; 33.115 ; 33.1446 ; 33.1926 ; 33.1244 ; 32.9995 ; 32.767 ; 32.6776 ; 32.554 ; 32.4312 ] 
  
Bolt 1 - Shear Force (kips): [0.114736 ; 0.317361 ; 0.618794 ; 0.985136 ; 1.39373 ; 1.51357 ; 1.67988 ; 1.93709 ; 2.92178 ; 4.87256 ; 7.21651 ; 9.60267 ; 12.4122 ; 13.3941 ; 14.1382 ; 14.1294 ; 14.1249 ; 
14.3472 ; 14.4049 ; 14.4238 ; 14.4374 ; 14.431 ; 14.4196 ; 14.6054 ; 14.8608 ; 15.1459 ; 15.3567 ; 15.5442 ; 15.7121 ; 15.8854 ; 16.4982 ; 17.5757 ; 19.186 ; 20.9448 ; 21.6448 ; 21.9722 ; 22.4275 ; 23.0156 ; 
23.7715 ; 24.6682 ; 26.2793 ; 28.6112 ; 31.3218 ; 32.3336 ; 33.7367 ; 34.2643 ; 35.0071 ; 35.9262 ; 37.0526 ; 38.7767 ; 39.5621 ; 40.6029 ; 41.9801 ; 42.5391 ; 43.3433 ; 44.3723 ; 45.6786 ; 46.0869 ; 46.6336 ; 
46.8221 ; 47.0821 ; 47.3255 ; 47.5512 ; 47.8635 ; 48.287 ; 48.9424 ; 49.8968 ; 51.0983 ; 52.3543 ; 52.6462 ; 53.0278 ; 53.4239 ] 
  
Bolt 2 - Tensile Force (kips): [63.1254 ; 62.6513 ; 62.2451 ; 61.7165 ; 61.115 ; 60.9299 ; 60.676 ; 60.3262 ; 59.3947 ; 57.3413 ; 54.7115 ; 52.1332 ; 49.4386 ; 48.0503 ; 45.2034 ; 44.8497 ; 44.7782 ; 44.7585 ; 
44.7467 ; 44.6445 ; 44.4219 ; 44.2392 ; 44.1388 ; 44.2864 ; 44.4635 ; 44.6901 ; 44.978 ; 45.0883 ; 45.2267 ; 45.4352 ; 45.7454 ; 46.1458 ; 46.5722 ; 46.9035 ; 47.0063 ; 47.0441 ; 47.1002 ; 47.1815 ; 47.3026 ; 
47.3656 ; 47.4005 ; 47.5376 ; 47.8461 ; 47.9953 ; 48.3103 ; 48.4366 ; 48.6419 ; 49.0027 ; 49.5871 ; 50.5281 ; 50.895 ; 51.4004 ; 52.1314 ; 52.392 ; 52.7908 ; 53.3538 ; 54.2135 ; 54.5451 ; 55.0667 ; 55.2507 ; 
55.5598 ; 55.8737 ; 56.2101 ; 56.7436 ; 57.5187 ; 58.6179 ; 60.1708 ; 62.1072 ; 63.954 ; 64.4701 ; 65.2033 ; 66.0258 ] 
  
Bolt 2 - Shear Force (kips): [0.0779349 ; 0.457425 ; 0.846939 ; 1.32216 ; 1.84779 ; 2.00444 ; 2.22395 ; 2.55621 ; 3.56203 ; 5.50395 ; 7.80746 ; 10.044 ; 12.5241 ; 13.4737 ; 14.7055 ; 14.7608 ; 14.7602 ; 
14.7642 ; 14.8297 ; 14.9832 ; 15.139 ; 15.1604 ; 15.1469 ; 15.2385 ; 15.4784 ; 15.7725 ; 16.1625 ; 16.2409 ; 16.434 ; 16.7352 ; 17.0086 ; 17.4747 ; 18.5065 ; 20.3672 ; 20.8166 ; 20.9431 ; 21.1159 ; 21.3578 ; 
21.7418 ; 22.5953 ; 23.6235 ; 24.989 ; 26.9483 ; 27.5839 ; 28.4217 ; 28.712 ; 29.1108 ; 29.7391 ; 30.7037 ; 31.8949 ; 32.2272 ; 32.7354 ; 33.4728 ; 33.725 ; 34.0836 ; 34.6597 ; 35.4048 ; 35.6825 ; 36.0797 ; 
36.2316 ; 36.4394 ; 36.638 ; 36.8177 ; 37.0487 ; 37.3509 ; 37.7135 ; 38.1198 ; 38.6674 ; 39.102 ; 39.1788 ; 39.286 ; 39.3766 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9165 ; 64.9969 ; 65.3223 ; 66.2176 ; 66.6863 ; 67.3814 ; 68.3227 ; 69.3251 ; 70.4535 ; 72.5033 ; 75.9335 ; 79.9972 ; 81.0605 ; 81.5186 ; 81.453 ; 81.4253 ; 81.5408 ; 
81.6333 ; 81.7702 ; 81.8444 ; 81.7739 ; 81.7021 ; 82.0594 ; 82.4995 ; 83.1031 ; 83.9152 ; 84.2141 ; 84.642 ; 85.2499 ; 86.1487 ; 87.4667 ; 89.4038 ; 92.1383 ; 93.0714 ; 93.4141 ; 93.9117 ; 94.6233 ; 95.6309 ; 
97.0701 ; 99.108 ; 101.955 ; 105.777 ; 107.09 ; 108.921 ; 109.577 ; 110.538 ; 111.788 ; 113.568 ; 115.793 ; 116.563 ; 117.65 ; 119.125 ; 119.637 ; 120.363 ; 121.367 ; 122.714 ; 123.164 ; 123.794 ; 124.001 ; 
124.159 ; 124.306 ; 124.392 ; 124.522 ; 124.757 ; 124.985 ; 125.187 ; 125.531 ; 125.705 ; 125.776 ; 125.843 ; 125.908 ] 
  
Bolt 3 - Shear Force (kips): [0.012456 ; 0.10317 ; 0.21701 ; 0.37473 ; 0.59414 ; 0.66729 ; 0.76401 ; 0.88721 ; 1.0183 ; 1.1464 ; 1.3274 ; 1.5951 ; 1.9375 ; 2.0336 ; 2.0733 ; 2.0671 ; 2.0646 ; 2.0757 ; 2.0834 ; 
2.0957 ; 2.1026 ; 2.0974 ; 2.0923 ; 2.1225 ; 2.1579 ; 2.2098 ; 2.2859 ; 2.3131 ; 2.3543 ; 2.4158 ; 2.5019 ; 2.6184 ; 2.7772 ; 2.9985 ; 3.0763 ; 3.1029 ; 3.1414 ; 3.1942 ; 3.2627 ; 3.3409 ; 3.4216 ; 3.4968 ; 3.5803 ; 
3.6033 ; 3.6168 ; 3.6095 ; 3.5852 ; 3.5361 ; 3.4177 ; 3.2192 ; 3.1344 ; 2.9989 ; 2.807 ; 2.7397 ; 2.6476 ; 2.6105 ; 2.8829 ; 2.9122 ; 2.9007 ; 2.8846 ; 3.2921 ; 3.5482 ; 3.8965 ; 4.2692 ; 4.6806 ; 5.4276 ; 6.5915 ; 
7.4943 ; 7.8922 ; 7.9928 ; 8.1551 ; 8.3784 ] 
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Figure B.212 Connection L8_4_1.0_1.0_6_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_1.0_6_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 7.6938e+003 
  
Plastic Stiffness (k/in): 40.7319 
  
Displacement (in): [8.8039e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.15048 ; 0.17424 ; 0.20987 ; 
0.22323 ; 0.22825 ; 0.23576 ; 0.23764 ; 0.23952 ; 0.24234 ; 0.24287 ; 0.24366 ; 0.24485 ; 0.24663 ; 0.24931 ; 0.25332 ; 0.25483 ; 0.25709 ; 0.25793 ; 0.2592 ; 0.26047 ; 0.26174 ; 0.26365 ; 0.2665 ; 0.27079 ; 
0.27722 ; 0.28686 ; 0.30133 ; 0.30675 ; 0.31489 ; 0.3271 ; 0.33167 ; 0.33854 ; 0.34884 ; 0.36428 ; 0.38745 ; 0.42221 ; 0.43524 ; 0.45479 ; 0.48412 ; 0.5281 ; 0.5446 ; 0.56934 ; 0.60646 ; 0.66213 ; 0.74564 ; 
0.8709 ; 0.91787 ; 0.98833 ; 1.094 ; 1.1337 ; 1.1931 ; 1.2823 ; 1.3157 ; 1.3659 ; 1.4411 ; 1.4693 ; 1.5117 ; 1.5752 ; 1.6704 ; 1.7061 ; 1.7596 ; 1.84 ; 1.9605 ; 2.1413 ; 2.2038 ; 2.2976 ; 2.4382 ; 2.5 ] 
  
Force (kips): [-2.44431 ; 6.31847 ; 12.5827 ; 19.9002 ; 27.8089 ; 29.9656 ; 32.6423 ; 35.7797 ; 39.2544 ; 41.9501 ; 44.1746 ; 46.2233 ; 48.6819 ; 51.3835 ; 52.2004 ; 53.2643 ; 54.545 ; 54.8101 ; 54.8505 ; 
54.8064 ; 54.8867 ; 54.9529 ; 54.974 ; 54.9592 ; 54.9366 ; 54.9048 ; 54.9801 ; 55.0544 ; 55.0379 ; 55.0163 ; 54.9883 ; 55.0694 ; 55.1348 ; 55.1984 ; 55.2605 ; 55.3515 ; 55.4863 ; 55.6824 ; 55.9526 ; 56.3483 ; 
56.9107 ; 57.1315 ; 57.4607 ; 57.9153 ; 58.1023 ; 58.3815 ; 58.7858 ; 59.3595 ; 60.18 ; 61.3337 ; 61.757 ; 62.3635 ; 63.2177 ; 64.4075 ; 64.8517 ; 65.5001 ; 66.4299 ; 67.7119 ; 69.4126 ; 71.5434 ; 72.2505 ; 
73.2309 ; 74.5225 ; 74.9665 ; 75.5906 ; 76.4423 ; 76.7493 ; 77.2112 ; 77.8564 ; 78.0844 ; 78.4091 ; 78.857 ; 79.4441 ; 79.6467 ; 79.9284 ; 80.3119 ; 80.8099 ; 81.4676 ; 81.6879 ; 81.9903 ; 82.4057 ; 82.5798 ] 
  
Bolt 1 - Tensile Force (kips): [63.1216 ; 62.8108 ; 62.5725 ; 62.2708 ; 61.9098 ; 61.8025 ; 61.66 ; 61.4685 ; 61.1668 ; 60.3002 ; 58.9722 ; 57.103 ; 54.4496 ; 50.5887 ; 49.1731 ; 47.1409 ; 43.3948 ; 42.8492 ; 
42.7663 ; 42.7038 ; 42.6176 ; 42.4925 ; 42.2471 ; 42.2107 ; 42.1659 ; 42.1158 ; 42.0753 ; 42.0481 ; 42.0091 ; 41.999 ; 41.9897 ; 41.9794 ; 41.966 ; 41.9529 ; 41.94 ; 41.9212 ; 41.8991 ; 41.8734 ; 41.8466 ; 
41.8031 ; 41.7302 ; 41.6961 ; 41.6409 ; 41.5581 ; 41.5345 ; 41.4931 ; 41.4131 ; 41.2741 ; 41.1184 ; 40.907 ; 40.7884 ; 40.6043 ; 40.3029 ; 39.7349 ; 39.3957 ; 38.953 ; 38.3404 ; 37.5234 ; 36.6185 ; 35.7443 ; 
35.4656 ; 35.1747 ; 34.85 ; 34.6679 ; 34.3463 ; 33.9376 ; 33.8157 ; 33.6348 ; 33.3388 ; 33.2546 ; 33.1499 ; 33.0471 ; 32.9242 ; 32.8826 ; 32.8311 ; 32.7899 ; 32.7679 ; 32.7995 ; 32.8036 ; 32.8245 ; 32.8258 ; 
32.7996 ] 
  
Bolt 1 - Shear Force (kips): [0.118995 ; 0.267396 ; 0.528597 ; 0.849977 ; 1.2237 ; 1.33293 ; 1.47647 ; 1.66587 ; 1.97175 ; 2.91892 ; 4.19363 ; 5.82284 ; 7.91087 ; 10.5622 ; 11.4207 ; 12.5163 ; 14.018 ; 14.1149 
; 14.106 ; 14.0913 ; 14.1795 ; 14.2708 ; 14.3872 ; 14.3929 ; 14.3972 ; 14.3978 ; 14.3948 ; 14.3904 ; 14.382 ; 14.3791 ; 14.3759 ; 14.4355 ; 14.514 ; 14.5912 ; 14.6677 ; 14.7795 ; 14.9122 ; 15.0661 ; 15.2111 ; 
15.4353 ; 15.7587 ; 15.9575 ; 16.3452 ; 16.7652 ; 17.1009 ; 17.5989 ; 18.2281 ; 19.0669 ; 20.1518 ; 21.4096 ; 21.9958 ; 22.7593 ; 23.7173 ; 25.0024 ; 25.7237 ; 26.6276 ; 27.8254 ; 29.3933 ; 31.3665 ; 34.0476 ; 
35.0001 ; 36.227 ; 37.8366 ; 38.4684 ; 39.4654 ; 40.8037 ; 41.2285 ; 41.829 ; 42.8398 ; 43.19 ; 43.6733 ; 44.3219 ; 45.1782 ; 45.4696 ; 45.8674 ; 46.3832 ; 47.05 ; 47.87 ; 48.1129 ; 48.4964 ; 49.0698 ; 49.3192 ] 
  
Bolt 2 - Tensile Force (kips): [63.1175 ; 62.7043 ; 62.3569 ; 61.9051 ; 61.3806 ; 61.2227 ; 61.0155 ; 60.7625 ; 60.4109 ; 59.6475 ; 58.6368 ; 57.4771 ; 56.5077 ; 55.2378 ; 54.7211 ; 53.9159 ; 51.5252 ; 49.6731 ; 
48.8572 ; 47.831 ; 47.8453 ; 47.8577 ; 47.7022 ; 47.657 ; 47.5986 ; 47.5302 ; 47.3732 ; 47.2952 ; 47.0374 ; 46.9672 ; 46.8997 ; 46.9537 ; 47.0208 ; 47.0803 ; 47.1349 ; 47.2094 ; 47.2997 ; 47.4022 ; 47.5489 ; 
47.7307 ; 47.9922 ; 48.0788 ; 48.2038 ; 48.3911 ; 48.4516 ; 48.538 ; 48.6431 ; 48.797 ; 48.9816 ; 49.0594 ; 49.0623 ; 49.0779 ; 49.1716 ; 49.4991 ; 49.6139 ; 49.7639 ; 49.9165 ; 50.2631 ; 50.8805 ; 51.882 ; 
52.3031 ; 53.0186 ; 54.0615 ; 54.5065 ; 55.2188 ; 56.1414 ; 56.4958 ; 57.1187 ; 58.0581 ; 58.4139 ; 58.9454 ; 59.6532 ; 60.589 ; 60.9549 ; 61.481 ; 62.2338 ; 63.282 ; 64.6408 ; 65.152 ; 65.9034 ; 66.9479 ; 
67.4365 ] 
  
Bolt 2 - Shear Force (kips): [ 0.08192 ; 0.395947 ; 0.739562 ; 1.1624 ; 1.64924 ; 1.79212 ; 1.98214 ; 2.23636 ; 2.63466 ; 3.60491 ; 4.86984 ; 6.4546 ; 8.31144 ; 10.4944 ; 11.188 ; 12.1139 ; 13.9181 ; 14.8813 ; 
15.2268 ; 15.5477 ; 15.5746 ; 15.5957 ; 15.6344 ; 15.6386 ; 15.6423 ; 15.6438 ; 15.8035 ; 15.9291 ; 16.016 ; 16.0211 ; 16.0176 ; 16.0353 ; 16.0549 ; 16.0722 ; 16.0881 ; 16.11 ; 16.1906 ; 16.3542 ; 16.5549 ; 
16.8627 ; 17.218 ; 17.3681 ; 17.5256 ; 17.7222 ; 17.7625 ; 17.8621 ; 18.0772 ; 18.3575 ; 18.8739 ; 19.9246 ; 20.2883 ; 20.8003 ; 21.4377 ; 22.1607 ; 22.3913 ; 22.8321 ; 23.6049 ; 24.6386 ; 25.9899 ; 27.607 ; 
28.1544 ; 28.8908 ; 30.0025 ; 30.3754 ; 30.8337 ; 31.5061 ; 31.7659 ; 32.0544 ; 32.3558 ; 32.4599 ; 32.6031 ; 32.8536 ; 33.2844 ; 33.4082 ; 33.5715 ; 33.7977 ; 34.0723 ; 34.5081 ; 34.659 ; 34.8557 ; 35.0639 ; 
35.1026 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8814 ; 64.9231 ; 65.1843 ; 65.8673 ; 66.2492 ; 66.9271 ; 67.8872 ; 69.2061 ; 70.8219 ; 73.2482 ; 76.494 ; 80.4829 ; 84.5424 ; 85.7733 ; 87.3988 ; 89.3714 ; 89.83 ; 89.9279 
; 89.9514 ; 90.0386 ; 90.1296 ; 90.17 ; 90.1582 ; 90.1387 ; 90.1095 ; 90.1943 ; 90.2974 ; 90.2922 ; 90.273 ; 90.2453 ; 90.3273 ; 90.4098 ; 90.4912 ; 90.5718 ; 90.6914 ; 90.8704 ; 91.1363 ; 91.5149 ; 92.0695 ; 
92.8599 ; 93.1592 ; 93.6042 ; 94.2321 ; 94.4762 ; 94.8384 ; 95.3653 ; 96.1267 ; 97.2305 ; 98.8122 ; 99.3932 ; 100.239 ; 101.453 ; 103.17 ; 103.808 ; 104.755 ; 106.124 ; 108.022 ; 110.514 ; 113.492 ; 114.447 ; 
115.568 ; 116.931 ; 117.406 ; 118.127 ; 119.154 ; 119.516 ; 120.05 ; 120.733 ; 120.957 ; 121.283 ; 121.772 ; 122.325 ; 122.461 ; 122.628 ; 122.77 ; 122.977 ; 123.228 ; 123.151 ; 123.183 ; 123.296 ; 123.26 ] 
  
Bolt 3 - Shear Force (kips): [0.021808 ; 0.087875 ; 0.18952 ; 0.3316 ; 0.52893 ; 0.59843 ; 0.69159 ; 0.81214 ; 0.97113 ; 1.1634 ; 1.4235 ; 1.7825 ; 2.2029 ; 2.6161 ; 2.744 ; 2.9209 ; 3.1392 ; 3.1861 ; 3.1956 ; 
3.1981 ; 3.2061 ; 3.2154 ; 3.2194 ; 3.2182 ; 3.2163 ; 3.2136 ; 3.2223 ; 3.2334 ; 3.2338 ; 3.2321 ; 3.2298 ; 3.2373 ; 3.2448 ; 3.2524 ; 3.26 ; 3.2715 ; 3.2883 ; 3.3128 ; 3.3499 ; 3.4042 ; 3.4827 ; 3.509 ; 3.5466 ; 
3.6018 ; 3.6188 ; 3.6424 ; 3.6763 ; 3.723 ; 3.7812 ; 3.8504 ; 3.8704 ; 3.8996 ; 3.942 ; 4.0018 ; 4.0171 ; 4.0316 ; 4.0436 ; 4.0297 ; 3.9446 ; 3.7229 ; 3.6251 ; 3.6738 ; 3.821 ; 3.8387 ; 3.7886 ; 3.6548 ; 3.6984 ; 
3.9881 ; 4.3117 ; 4.4771 ; 4.733 ; 4.9906 ; 5.2622 ; 5.3935 ; 5.5642 ; 5.8454 ; 6.1757 ; 6.7607 ; 7.2951 ; 7.9022 ; 8.5665 ; 8.9848 ] 
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Figure B.213 Connection L8_4_1.0_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 8.6303e+003 
  
Plastic Stiffness (k/in): 65.6237 
  
Displacement (in): [7.7279e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.071287 ; 0.081846 ; 0.085806 ; 0.089765 ; 
0.093725 ; 0.09521 ; 0.097437 ; 0.10078 ; 0.10579 ; 0.11331 ; 0.12458 ; 0.12881 ; 0.13304 ; 0.13727 ; 0.14361 ; 0.15312 ; 0.16739 ; 0.1888 ; 0.19683 ; 0.20887 ; 0.21338 ; 0.22015 ; 0.23031 ; 0.24555 ; 0.26841 ; 
0.3027 ; 0.31556 ; 0.33484 ; 0.34208 ; 0.35292 ; 0.3692 ; 0.39361 ; 0.43022 ; 0.44395 ; 0.46455 ; 0.49544 ; 0.54178 ; 0.6113 ; 0.68081 ; 0.75032 ; 0.77638 ; 0.81548 ; 0.87413 ; 0.89613 ; 0.92912 ; 0.9786 ; 
1.0528 ; 1.0807 ; 1.1224 ; 1.185 ; 1.279 ; 1.4199 ; 1.6313 ; 1.6938 ; 1.7876 ; 1.9282 ; 2.1391 ; 2.3891 ; 2.5 ] 
  
Force (kips): [-1.93122 ; 7.69141 ; 14.9249 ; 23.426 ; 32.5563 ; 35.0366 ; 38.147 ; 41.5762 ; 44.319 ; 47.0806 ; 50.3015 ; 53.5203 ; 54.2035 ; 54.3005 ; 54.227 ; 54.1755 ; 54.1421 ; 54.2184 ; 54.4447 ; 54.4355 ; 
54.3499 ; 54.6997 ; 56.3596 ; 56.879 ; 57.3926 ; 57.9303 ; 58.6803 ; 59.8331 ; 61.4379 ; 63.5176 ; 64.2409 ; 65.2189 ; 65.571 ; 66.0839 ; 66.8255 ; 67.8942 ; 69.3891 ; 71.3838 ; 72.1016 ; 73.0981 ; 73.4617 ; 
73.9902 ; 74.7419 ; 75.8049 ; 77.2716 ; 77.8072 ; 78.5885 ; 79.7007 ; 81.2212 ; 83.1757 ; 84.843 ; 86.2953 ; 86.8023 ; 87.5217 ; 88.5216 ; 88.9186 ; 89.4701 ; 90.2304 ; 91.2855 ; 91.6655 ; 92.2093 ; 92.9439 ; 
93.8486 ; 95.0105 ; 96.482 ; 96.8815 ; 97.43 ; 98.1825 ; 99.1896 ; 100.216 ; 100.631 ] 
  
Bolt 1 - Tensile Force (kips): [63.1304 ; 62.7727 ; 62.4781 ; 62.0996 ; 61.6447 ; 61.5069 ; 61.3192 ; 60.9411 ; 59.6729 ; 57.0878 ; 53.2594 ; 47.6749 ; 45.3582 ; 43.0418 ; 42.9276 ; 42.8762 ; 42.848 ; 42.7065 ; 
42.4385 ; 42.2545 ; 42.1419 ; 42.066 ; 41.9392 ; 41.8934 ; 41.8443 ; 41.7911 ; 41.7219 ; 41.5919 ; 41.3693 ; 41.0707 ; 40.8742 ; 40.5834 ; 40.441 ; 40.2226 ; 39.9173 ; 39.2724 ; 38.1479 ; 37.0722 ; 36.7301 ; 
36.3314 ; 36.1594 ; 35.9238 ; 35.6583 ; 35.3564 ; 35.0852 ; 34.9382 ; 34.6987 ; 34.329 ; 33.9012 ; 33.476 ; 33.4357 ; 33.5769 ; 33.6395 ; 33.7162 ; 33.8433 ; 33.8893 ; 33.9605 ; 34.0724 ; 34.1765 ; 34.1421 ; 
34.0857 ; 33.9734 ; 33.835 ; 33.7565 ; 33.8249 ; 33.8443 ; 33.8658 ; 33.8986 ; 33.9059 ; 33.8466 ; 33.7117 ] 
  
Bolt 1 - Shear Force (kips): [0.106519 ; 0.360319 ; 0.693856 ; 1.10526 ; 1.57829 ; 1.71526 ; 1.89951 ; 2.29779 ; 3.5999 ; 5.89289 ; 8.84567 ; 12.3385 ; 13.4104 ; 14.1577 ; 14.1552 ; 14.1466 ; 14.1393 ; 14.2749 
; 14.4331 ; 14.4652 ; 14.4577 ; 14.7961 ; 15.561 ; 15.7921 ; 16.0967 ; 16.5258 ; 17.0168 ; 18.3328 ; 19.6584 ; 21.4239 ; 22.3289 ; 23.334 ; 23.6975 ; 24.1798 ; 24.7853 ; 26.0675 ; 28.2512 ; 30.5181 ; 31.3746 ; 
32.4483 ; 32.9113 ; 33.5958 ; 34.4842 ; 35.6057 ; 36.9518 ; 37.5162 ; 38.3756 ; 39.6939 ; 41.5331 ; 43.9678 ; 45.845 ; 47.1136 ; 47.5081 ; 48.062 ; 48.848 ; 49.1161 ; 49.4936 ; 50.0917 ; 51.0306 ; 51.42 ; 
51.9513 ; 52.7585 ; 53.8399 ; 55.1233 ; 56.5495 ; 56.9201 ; 57.4362 ; 58.1854 ; 59.1985 ; 60.2874 ; 60.8144 ] 
  
Bolt 2 - Tensile Force (kips): [63.1271 ; 62.7137 ; 62.3399 ; 61.8515 ; 61.282 ; 61.1169 ; 60.8913 ; 60.4647 ; 59.2008 ; 56.6381 ; 52.9574 ; 48.029 ; 46.0916 ; 43.8289 ; 43.6043 ; 43.512 ; 43.4693 ; 43.4647 ; 
43.2289 ; 42.9601 ; 42.8148 ; 42.8453 ; 43.2844 ; 43.4227 ; 43.5671 ; 43.7482 ; 44.0138 ; 44.4551 ; 44.9665 ; 45.7957 ; 46.0945 ; 46.4938 ; 46.6404 ; 46.8481 ; 47.1016 ; 47.5515 ; 48.305 ; 49.2997 ; 49.5467 ; 
49.9474 ; 50.1027 ; 50.3495 ; 50.7536 ; 51.4126 ; 52.3614 ; 52.6187 ; 53.0175 ; 53.5906 ; 54.3341 ; 55.2524 ; 55.8967 ; 56.3982 ; 56.5755 ; 56.8568 ; 57.3294 ; 57.5461 ; 57.8842 ; 58.3973 ; 59.1947 ; 59.4929 ; 
59.9086 ; 60.5166 ; 61.3882 ; 62.6175 ; 64.407 ; 64.9148 ; 65.6542 ; 66.6959 ; 68.0511 ; 69.5063 ; 70.1501 ] 
  
Bolt 2 - Shear Force (kips): [0.0710984 ; 0.455707 ; 0.84652 ; 1.32639 ; 1.87116 ; 2.02927 ; 2.24465 ; 2.68102 ; 3.96943 ; 6.24298 ; 9.12612 ; 12.4021 ; 13.4527 ; 14.3207 ; 14.3525 ; 14.3502 ; 14.3428 ; 
14.3422 ; 14.5977 ; 14.7088 ; 14.7086 ; 14.7587 ; 15.6941 ; 16.0085 ; 16.2462 ; 16.4191 ; 16.7918 ; 17.2616 ; 18.7365 ; 20.4323 ; 20.7823 ; 21.3186 ; 21.5246 ; 21.8951 ; 22.5848 ; 23.3122 ; 24.0534 ; 25.3753 ; 
25.9814 ; 26.7707 ; 27.0183 ; 27.3451 ; 27.7787 ; 28.3923 ; 29.2148 ; 29.5832 ; 30.121 ; 30.7908 ; 31.5791 ; 32.5108 ; 33.5687 ; 34.7265 ; 35.1613 ; 35.7416 ; 36.4684 ; 36.7242 ; 37.0734 ; 37.5076 ; 38.0779 ; 
38.2674 ; 38.5709 ; 38.9855 ; 39.4993 ; 40.0724 ; 40.7803 ; 41.0144 ; 41.3316 ; 41.7203 ; 42.234 ; 42.6768 ; 42.7973 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9086 ; 64.988 ; 65.3129 ; 66.2458 ; 66.7379 ; 67.4951 ; 68.4367 ; 69.3389 ; 70.4055 ; 72.2818 ; 75.3173 ; 76.1639 ; 76.3663 ; 76.3052 ; 76.2576 ; 76.2252 ; 76.3119 ; 
76.5775 ; 76.5769 ; 76.4892 ; 76.911 ; 79.2133 ; 79.9661 ; 80.7261 ; 81.5201 ; 82.632 ; 84.2044 ; 86.2913 ; 88.896 ; 89.7747 ; 90.9934 ; 91.4346 ; 92.0781 ; 92.9975 ; 94.28 ; 96.042 ; 98.433 ; 99.282 ; 100.497 ; 
100.941 ; 101.591 ; 102.528 ; 103.865 ; 105.732 ; 106.403 ; 107.38 ; 108.767 ; 110.625 ; 112.94 ; 114.87 ; 116.553 ; 117.13 ; 117.947 ; 119.055 ; 119.268 ; 119.664 ; 120.355 ; 121.231 ; 121.493 ; 121.875 ; 
122.249 ; 122.709 ; 123.302 ; 123.905 ; 124.076 ; 124.299 ; 124.476 ; 124.645 ; 124.842 ; 124.818 ] 
  
Bolt 3 - Shear Force (kips): [0.023842 ; 0.10168 ; 0.21715 ; 0.37639 ; 0.59855 ; 0.6732 ; 0.76824 ; 0.88734 ; 0.9994 ; 1.1157 ; 1.2719 ; 1.4916 ; 1.5574 ; 1.5735 ; 1.5681 ; 1.564 ; 1.5613 ; 1.5679 ; 1.5899 ; 
1.5907 ; 1.5844 ; 1.6165 ; 1.7884 ; 1.8443 ; 1.8997 ; 1.9553 ; 2.0299 ; 2.1257 ; 2.2518 ; 2.431 ; 2.4974 ; 2.6011 ; 2.639 ; 2.6957 ; 2.7827 ; 2.9051 ; 3.0566 ; 3.2222 ; 3.2673 ; 3.3286 ; 3.3485 ; 3.377 ; 3.4179 ; 
3.4735 ; 3.5479 ; 3.5707 ; 3.5993 ; 3.6288 ; 3.6235 ; 3.5384 ; 3.4027 ; 3.2407 ; 3.1741 ; 3.0738 ; 2.96 ; 3.3527 ; 3.6903 ; 3.8989 ; 4.1719 ; 4.3782 ; 4.6025 ; 4.9833 ; 5.2374 ; 5.4937 ; 5.8728 ; 5.9978 ; 6.2055 ; 
6.5657 ; 6.7496 ; 7.2226 ; 7.7621 ] 
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Figure B.214 Connection L8_4_1.0_1.0_8_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_1.0_8_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 7.5873e+003 
  
Plastic Stiffness (k/in): 56.1023 
  
Displacement (in): [8.1944e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.1386 ; 0.14008 ; 0.14231 ; 
0.14565 ; 0.15066 ; 0.15818 ; 0.15889 ; 0.15994 ; 0.16153 ; 0.16391 ; 0.16747 ; 0.17283 ; 0.18085 ; 0.19289 ; 0.19741 ; 0.20418 ; 0.21434 ; 0.22958 ; 0.25244 ; 0.26101 ; 0.27387 ; 0.29316 ; 0.32209 ; 0.33293 ; 
0.34921 ; 0.37362 ; 0.41023 ; 0.42396 ; 0.44456 ; 0.47545 ; 0.48704 ; 0.50442 ; 0.53048 ; 0.56958 ; 0.62823 ; 0.71621 ; 0.7492 ; 0.79868 ; 0.87291 ; 0.98426 ; 1.026 ; 1.0886 ; 1.1121 ; 1.1474 ; 1.2002 ; 1.2795 ; 
1.3984 ; 1.5767 ; 1.6392 ; 1.733 ; 1.8736 ; 1.9263 ; 2.0054 ; 2.1241 ; 2.3021 ; 2.5 ] 
  
Force (kips): [-2.04937 ; 6.4482 ; 12.7696 ; 20.2391 ; 28.5451 ; 30.8432 ; 33.7078 ; 37.1957 ; 40.791 ; 43.9949 ; 46.8838 ; 49.7068 ; 52.5095 ; 54.4071 ; 54.3365 ; 54.3082 ; 54.4171 ; 54.458 ; 54.5934 ; 54.5095 ; 
54.499 ; 54.6428 ; 54.7892 ; 54.9982 ; 55.3051 ; 55.7311 ; 56.3531 ; 57.1891 ; 57.521 ; 57.9807 ; 58.7119 ; 59.6944 ; 61.0571 ; 61.544 ; 62.2431 ; 63.1998 ; 64.4815 ; 64.942 ; 65.6368 ; 66.6323 ; 68.0243 ; 
68.5263 ; 69.2533 ; 70.3066 ; 70.6928 ; 71.2502 ; 72.0426 ; 73.1394 ; 74.6165 ; 76.5396 ; 77.2029 ; 78.1341 ; 79.3922 ; 81.0753 ; 81.672 ; 82.5053 ; 82.806 ; 83.2451 ; 83.8644 ; 84.7324 ; 85.8747 ; 87.2556 ; 
87.6757 ; 88.2429 ; 89.0092 ; 89.2862 ; 89.6797 ; 90.2172 ; 90.954 ; 91.6948 ] 
  
Bolt 1 - Tensile Force (kips): [63.1275 ; 62.8112 ; 62.555 ; 62.2243 ; 61.8156 ; 61.6905 ; 61.5243 ; 61.2991 ; 60.7749 ; 59.408 ; 56.6907 ; 53.3843 ; 48.9837 ; 42.9342 ; 42.8612 ; 42.8419 ; 42.5654 ; 42.3041 ; 
42.1755 ; 42.0942 ; 42.0881 ; 42.0674 ; 42.0423 ; 42.0095 ; 41.9705 ; 41.9327 ; 41.8558 ; 41.7546 ; 41.7051 ; 41.6295 ; 41.5423 ; 41.3316 ; 41.0625 ; 40.9465 ; 40.7444 ; 40.4196 ; 39.8072 ; 39.5201 ; 38.8838 ; 
37.9881 ; 37.0981 ; 36.7764 ; 36.3722 ; 35.8331 ; 35.6675 ; 35.4705 ; 35.2273 ; 35.0141 ; 34.5591 ; 33.8806 ; 33.7066 ; 33.4228 ; 33.2599 ; 33.4106 ; 33.4852 ; 33.559 ; 33.5849 ; 33.6308 ; 33.7167 ; 33.8407 ; 
33.9123 ; 33.7306 ; 33.608 ; 33.5021 ; 33.4176 ; 33.3885 ; 33.3806 ; 33.3928 ; 33.4353 ; 33.4913 ] 
  
Bolt 1 - Shear Force (kips): [0.109549 ; 0.307446 ; 0.60001 ; 0.963325 ; 1.39671 ; 1.52447 ; 1.69072 ; 1.91253 ; 2.47274 ; 3.83857 ; 6.21097 ; 8.74088 ; 11.5919 ; 14.1477 ; 14.1393 ; 14.1353 ; 14.3483 ; 
14.4475 ; 14.4491 ; 14.4344 ; 14.4327 ; 14.5564 ; 14.7033 ; 14.8926 ; 15.1028 ; 15.2578 ; 15.5985 ; 15.9883 ; 16.3179 ; 16.7138 ; 17.7978 ; 19.1322 ; 20.7084 ; 21.2363 ; 22.0944 ; 23.195 ; 24.5943 ; 25.175 ; 
26.4532 ; 28.1861 ; 30.0275 ; 30.779 ; 31.8373 ; 33.3129 ; 33.8454 ; 34.5434 ; 35.4494 ; 36.5582 ; 38.3805 ; 41.201 ; 42.1234 ; 43.506 ; 45.2176 ; 46.9167 ; 47.4239 ; 48.1209 ; 48.3658 ; 48.7023 ; 49.175 ; 
49.8768 ; 50.9616 ; 52.5866 ; 53.1716 ; 53.8758 ; 54.7691 ; 55.1088 ; 55.491 ; 55.9832 ; 56.7088 ; 57.484 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.12 ; 62.7596 ; 62.4335 ; 62.0074 ; 61.5023 ; 61.3542 ; 61.1639 ; 60.9023 ; 60.3779 ; 59.1003 ; 56.6088 ; 53.9837 ; 51.5133 ; 45.7972 ; 45.4587 ; 45.3737 ; 45.3501 ; 45.2666 ; 
44.9662 ; 44.7287 ; 44.7105 ; 44.7752 ; 44.8865 ; 45.0408 ; 45.2398 ; 45.4881 ; 45.8111 ; 46.2408 ; 46.4257 ; 46.6872 ; 47.0725 ; 47.5975 ; 48.313 ; 48.5534 ; 48.8875 ; 49.3585 ; 50.1311 ; 50.4488 ; 50.9133 ; 
51.545 ; 52.2227 ; 52.5046 ; 52.943 ; 53.564 ; 53.7516 ; 54.0492 ; 54.5001 ; 55.1709 ; 56.0377 ; 57.1358 ; 57.4883 ; 57.9152 ; 58.5549 ; 59.5196 ; 59.8659 ; 60.3319 ; 60.511 ; 60.7772 ; 61.2034 ; 61.9007 ; 
62.9542 ; 64.518 ; 65.0428 ; 65.8119 ; 66.8833 ; 67.2632 ; 67.8789 ; 68.7613 ; 69.972 ; 71.2385 ] 
  
Bolt 2 - Shear Force (kips): [0.0710415 ; 0.395606 ; 0.74262 ; 1.1715 ; 1.67551 ; 1.82399 ; 2.01868 ; 2.28141 ; 2.87504 ; 4.21752 ; 6.54607 ; 8.94056 ; 11.4499 ; 14.8602 ; 14.9247 ; 14.9309 ; 14.9426 ; 15.0025 
; 15.2923 ; 15.3196 ; 15.3175 ; 15.3384 ; 15.3716 ; 15.4172 ; 15.5721 ; 15.8724 ; 16.2851 ; 16.772 ; 16.928 ; 17.1194 ; 17.3597 ; 17.7675 ; 18.7387 ; 19.1995 ; 19.8044 ; 20.5863 ; 21.4446 ; 21.7292 ; 22.0019 ; 
22.4948 ; 23.645 ; 23.9617 ; 24.4209 ; 25.1615 ; 25.4896 ; 25.949 ; 26.5993 ; 27.5064 ; 28.5546 ; 29.6812 ; 30.078 ; 30.7213 ; 31.6456 ; 32.87 ; 33.303 ; 33.9321 ; 34.1513 ; 34.4821 ; 34.906 ; 35.4325 ; 36.1409 ; 
36.9057 ; 37.1256 ; 37.4103 ; 37.7258 ; 37.8086 ; 37.9505 ; 38.1761 ; 38.4727 ; 38.7226 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8765 ; 64.92 ; 65.1848 ; 65.9053 ; 66.3253 ; 67.0417 ; 68.0445 ; 69.3039 ; 70.8373 ; 72.8953 ; 76.1097 ; 80.3832 ; 83.5339 ; 83.4916 ; 83.47 ; 83.5852 ; 83.6495 ; 83.8583 ; 
83.7829 ; 83.7726 ; 83.9384 ; 84.1359 ; 84.4227 ; 84.8409 ; 85.431 ; 86.2701 ; 87.409 ; 87.8374 ; 88.4467 ; 89.3506 ; 90.5873 ; 92.2984 ; 92.91 ; 93.7856 ; 94.996 ; 96.6326 ; 97.2115 ; 98.0689 ; 99.3027 ; 
101.042 ; 101.668 ; 102.581 ; 103.911 ; 104.396 ; 105.108 ; 106.137 ; 107.583 ; 109.529 ; 111.708 ; 112.292 ; 113.149 ; 114.446 ; 116.241 ; 116.767 ; 117.505 ; 117.78 ; 118.2 ; 118.755 ; 119.514 ; 120.406 ; 
121.215 ; 121.307 ; 121.498 ; 121.651 ; 121.725 ; 121.816 ; 121.961 ; 122.241 ; 122.54 ] 
  
Bolt 3 - Shear Force (kips): [0.031362 ; 0.08668 ; 0.19055 ; 0.33555 ; 0.53926 ; 0.61021 ; 0.70524 ; 0.83253 ; 0.99643 ; 1.1869 ; 1.4074 ; 1.7643 ; 2.198 ; 2.45 ; 2.4455 ; 2.4434 ; 2.4536 ; 2.4587 ; 2.4756 ; 
2.4696 ; 2.4687 ; 2.4825 ; 2.4973 ; 2.5191 ; 2.5512 ; 2.5988 ; 2.668 ; 2.7706 ; 2.8078 ; 2.8642 ; 2.9463 ; 3.0689 ; 3.2442 ; 3.3034 ; 3.3846 ; 3.493 ; 3.635 ; 3.6822 ; 3.7449 ; 3.8282 ; 3.9392 ; 3.9758 ; 4.0267 ; 
4.0933 ; 4.1158 ; 4.1465 ; 4.1829 ; 4.2102 ; 4.1925 ; 4.3099 ; 4.4905 ; 4.6246 ; 4.6947 ; 5.0639 ; 5.4568 ; 6.0095 ; 6.2368 ; 6.5572 ; 6.8866 ; 7.1865 ; 7.5721 ; 7.8878 ; 8.0217 ; 8.21 ; 8.4355 ; 8.545 ; 8.7351 ; 
8.8974 ; 9.064 ; 9.1266 ] 
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Figure B.215 Connection L8_4_1.0_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 8.3714e+003 
  
Plastic Stiffness (k/in): 74.5473 
  
Displacement (in): [8.5593e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.071287 ; 0.081846 ; 0.085806 ; 0.091745 ; 
0.093972 ; 0.094807 ; 0.09606 ; 0.097939 ; 0.10076 ; 0.10499 ; 0.11133 ; 0.11371 ; 0.11728 ; 0.12263 ; 0.13065 ; 0.13868 ; 0.14069 ; 0.1437 ; 0.14821 ; 0.15499 ; 0.16514 ; 0.18038 ; 0.1861 ; 0.19467 ; 0.20753 ; 
0.22681 ; 0.23405 ; 0.2449 ; 0.26117 ; 0.28558 ; 0.3222 ; 0.33593 ; 0.35652 ; 0.38742 ; 0.399 ; 0.41638 ; 0.44244 ; 0.48155 ; 0.54019 ; 0.62817 ; 0.66116 ; 0.71065 ; 0.78487 ; 0.81271 ; 0.85447 ; 0.9171 ; 
0.94058 ; 0.97581 ; 1.0287 ; 1.1079 ; 1.1377 ; 1.1822 ; 1.2491 ; 1.3494 ; 1.4999 ; 1.5563 ; 1.641 ; 1.768 ; 1.8156 ; 1.887 ; 1.9941 ; 2.1548 ; 2.3959 ; 2.5 ] 
  
Force (kips): [-2.36916 ; 6.8913 ; 13.9813 ; 22.3594 ; 31.5203 ; 34.0369 ; 37.1974 ; 40.8434 ; 43.8792 ; 46.671 ; 49.9657 ; 53.3103 ; 54.034 ; 54.206 ; 54.1356 ; 54.0716 ; 54.052 ; 54.115 ; 54.1688 ; 54.3007 ; 
54.2965 ; 54.2211 ; 54.2314 ; 54.6995 ; 55.2197 ; 56.0394 ; 57.0319 ; 58.0272 ; 58.257 ; 58.6378 ; 59.1815 ; 59.9329 ; 60.9773 ; 62.4915 ; 63.0288 ; 63.819 ; 64.8953 ; 66.3226 ; 66.8459 ; 67.6306 ; 68.7362 ; 
70.2427 ; 72.2271 ; 72.9278 ; 73.9236 ; 75.2922 ; 75.78 ; 76.4929 ; 77.521 ; 78.9784 ; 80.9613 ; 83.4308 ; 84.2371 ; 85.3451 ; 86.8266 ; 87.3429 ; 88.08 ; 89.1027 ; 89.4734 ; 90.0491 ; 90.8384 ; 91.9021 ; 
92.2847 ; 92.8148 ; 93.5215 ; 94.4174 ; 95.5478 ; 95.9665 ; 96.5252 ; 97.2773 ; 97.5575 ; 97.9485 ; 98.4995 ; 99.2606 ; 100.262 ; 100.647 ] 
  
Bolt 1 - Tensile Force (kips): [63.2134 ; 62.8308 ; 62.5111 ; 62.1001 ; 61.6069 ; 61.4581 ; 61.2547 ; 60.8908 ; 59.7342 ; 57.1571 ; 53.2238 ; 47.3907 ; 45.0676 ; 43.0855 ; 42.9808 ; 42.9221 ; 42.9072 ; 42.7853 ; 
42.5672 ; 42.4445 ; 42.3057 ; 42.2101 ; 42.1553 ; 42.099 ; 42.0544 ; 42.0169 ; 41.9411 ; 41.8684 ; 41.8499 ; 41.8368 ; 41.7795 ; 41.6585 ; 41.5073 ; 41.3599 ; 41.2775 ; 41.0854 ; 40.8052 ; 40.3509 ; 40.0915 ; 
39.5702 ; 38.8858 ; 38.0721 ; 37.3208 ; 37.0623 ; 36.7148 ; 36.3907 ; 36.2924 ; 36.1688 ; 35.9586 ; 35.584 ; 35.0922 ; 34.7015 ; 34.6307 ; 34.6417 ; 34.7867 ; 34.815 ; 34.8777 ; 34.9291 ; 34.9217 ; 34.9395 ; 
34.9275 ; 34.9239 ; 34.92 ; 34.8847 ; 34.8584 ; 34.7819 ; 34.82 ; 34.8328 ; 34.8604 ; 34.9162 ; 34.9211 ; 34.941 ; 34.9907 ; 35.0045 ; 34.9909 ; 34.9729 ] 
  
Bolt 1 - Shear Force (kips): [0.088383 ; 0.363881 ; 0.706948 ; 1.13383 ; 1.63272 ; 1.77855 ; 1.97509 ; 2.34307 ; 3.52831 ; 5.82946 ; 8.86993 ; 12.4912 ; 13.5437 ; 14.1764 ; 14.1736 ; 14.1628 ; 14.1587 ; 
14.2718 ; 14.4095 ; 14.4438 ; 14.4602 ; 14.4529 ; 14.5171 ; 14.9433 ; 15.2916 ; 15.557 ; 16.0724 ; 16.6997 ; 16.8548 ; 17.283 ; 17.8894 ; 18.6842 ; 19.651 ; 20.8121 ; 21.2584 ; 22.1999 ; 23.2914 ; 24.5387 ; 
25.1394 ; 26.2722 ; 27.7824 ; 29.6906 ; 31.9373 ; 32.8548 ; 34.131 ; 35.6634 ; 36.1815 ; 36.9195 ; 38.0414 ; 39.6901 ; 42.0796 ; 44.8515 ; 45.7488 ; 46.8573 ; 48.1937 ; 48.6737 ; 49.3223 ; 50.2276 ; 50.5956 ; 
51.0896 ; 51.7895 ; 52.7946 ; 53.1515 ; 53.6924 ; 54.3927 ; 55.434 ; 56.6408 ; 57.0456 ; 57.5754 ; 58.2145 ; 58.4603 ; 58.7539 ; 59.2101 ; 59.9002 ; 60.8448 ; 61.2443 ] 
  
Bolt 2 - Tensile Force (kips): [63.2158 ; 62.7915 ; 62.4027 ; 61.8863 ; 61.2501 ; 61.064 ; 60.8158 ; 60.4409 ; 59.3905 ; 56.9347 ; 53.2498 ; 48.1531 ; 46.1618 ; 43.6818 ; 43.4218 ; 43.2974 ; 43.2708 ; 43.2688 ; 
43.2658 ; 43.0351 ; 42.7791 ; 42.6264 ; 42.5536 ; 42.6874 ; 42.8264 ; 43.0344 ; 43.3476 ; 43.7387 ; 43.8334 ; 44.0041 ; 44.2417 ; 44.605 ; 45.1445 ; 45.8062 ; 46.0353 ; 46.4068 ; 46.9012 ; 47.5588 ; 47.8066 ; 
48.1657 ; 48.5693 ; 49.1236 ; 49.8453 ; 50.0716 ; 50.3835 ; 50.7839 ; 50.9569 ; 51.2648 ; 51.7562 ; 52.5164 ; 53.5117 ; 54.5614 ; 54.8757 ; 55.3512 ; 56.041 ; 56.2495 ; 56.5492 ; 57.0239 ; 57.2264 ; 57.5654 ; 
58.1021 ; 58.9097 ; 59.2181 ; 59.6983 ; 60.4088 ; 61.3761 ; 62.6658 ; 63.1281 ; 63.8178 ; 64.7429 ; 65.0765 ; 65.5522 ; 66.2504 ; 67.271 ; 68.7661 ; 69.396 ] 
  
Bolt 2 - Shear Force (kips): [0.106242 ; 0.376984 ; 0.740909 ; 1.1846 ; 1.69186 ; 1.8387 ; 2.0345 ; 2.3759 ; 3.49943 ; 5.75525 ; 8.69008 ; 12.0877 ; 13.2092 ; 14.2355 ; 14.2812 ; 14.2808 ; 14.2765 ; 14.2766 ; 
14.2764 ; 14.5049 ; 14.6148 ; 14.6213 ; 14.6099 ; 14.6508 ; 14.8273 ; 15.3928 ; 15.8836 ; 16.2478 ; 16.3193 ; 16.3954 ; 16.5585 ; 16.8222 ; 17.3194 ; 18.64 ; 19.0878 ; 19.5613 ; 20.2714 ; 21.1446 ; 21.4128 ; 
21.8132 ; 22.5317 ; 23.4697 ; 24.7159 ; 25.1343 ; 25.7476 ; 26.6866 ; 27.0373 ; 27.522 ; 28.1635 ; 28.9798 ; 30.0628 ; 31.603 ; 32.1431 ; 32.9115 ; 33.9556 ; 34.3173 ; 34.8628 ; 35.607 ; 35.8582 ; 36.2627 ; 
36.8003 ; 37.4543 ; 37.685 ; 37.9772 ; 38.3875 ; 38.8815 ; 39.603 ; 39.8633 ; 40.204 ; 40.7114 ; 40.8939 ; 41.1557 ; 41.4812 ; 41.9045 ; 42.3969 ; 42.5704 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9028 ; 64.9698 ; 65.276 ; 66.1523 ; 66.6266 ; 67.3801 ; 68.3681 ; 69.3725 ; 70.4535 ; 72.3053 ; 75.264 ; 76.09 ; 76.3857 ; 76.33 ; 76.2701 ; 76.2507 ; 76.3239 ; 76.3826 ; 
76.5275 ; 76.5329 ; 76.457 ; 76.4721 ; 77.009 ; 77.6746 ; 78.815 ; 80.2806 ; 81.7936 ; 82.1467 ; 82.7006 ; 83.4865 ; 84.5659 ; 86.0327 ; 88.0205 ; 88.7056 ; 89.6791 ; 91.005 ; 92.8011 ; 93.4382 ; 94.356 ; 
95.6323 ; 97.3839 ; 99.7752 ; 100.62 ; 101.838 ; 103.55 ; 104.163 ; 105.058 ; 106.348 ; 108.165 ; 110.583 ; 113.46 ; 114.372 ; 115.634 ; 117.323 ; 117.901 ; 118.722 ; 119.854 ; 120.235 ; 120.568 ; 121.145 ; 
122.033 ; 122.241 ; 122.502 ; 122.762 ; 123.175 ; 123.701 ; 123.85 ; 124.073 ; 124.368 ; 124.485 ; 124.635 ; 124.769 ; 124.923 ; 125.192 ; 125.232 ] 
  
Bolt 3 - Shear Force (kips): [0.038177 ; 0.083799 ; 0.19476 ; 0.34824 ; 0.56276 ; 0.63603 ; 0.73091 ; 0.85253 ; 0.97179 ; 1.0826 ; 1.2249 ; 1.4199 ; 1.4772 ; 1.4991 ; 1.4946 ; 1.4897 ; 1.4882 ; 1.4938 ; 1.4999 ; 
1.5094 ; 1.5101 ; 1.5043 ; 1.5053 ; 1.5423 ; 1.5875 ; 1.6643 ; 1.7639 ; 1.8601 ; 1.8815 ; 1.9119 ; 1.9533 ; 2.0105 ; 2.0885 ; 2.2019 ; 2.2447 ; 2.3096 ; 2.4139 ; 2.5721 ; 2.6315 ; 2.7164 ; 2.8304 ; 2.9673 ; 3.1131 ; 
3.1554 ; 3.2116 ; 3.2877 ; 3.3136 ; 3.3482 ; 3.3947 ; 3.454 ; 3.4844 ; 3.3969 ; 3.3389 ; 3.2399 ; 3.0685 ; 2.9997 ; 2.8945 ; 2.7343 ; 2.7484 ; 3.2929 ; 3.654 ; 3.8049 ; 4.0315 ; 4.282 ; 4.6175 ; 4.8649 ; 5.0893 ; 
5.2825 ; 5.4438 ; 5.7581 ; 5.8796 ; 6.0879 ; 6.509 ; 7.1522 ; 7.8045 ; 7.8776 ] 
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Figure B.216 Connection L8_4_1.0_1.0_8e_0.5_2.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_4_1.0_1.0_8e_0.5_2.75 Analysis Response Variables.  
Initial Stiffness (k/in): 7.4033e+003 
  
Plastic Stiffness (k/in): 48.2520 
  
Displacement (in): [9.7538e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.071287 ; 0.081846 ; 0.097684 ; 0.12144 ; 0.13035 
; 0.14371 ; 0.14873 ; 0.15624 ; 0.15906 ; 0.16012 ; 0.1617 ; 0.16408 ; 0.16765 ; 0.173 ; 0.18103 ; 0.19307 ; 0.19758 ; 0.20436 ; 0.21452 ; 0.22975 ; 0.25261 ; 0.26119 ; 0.2644 ; 0.26922 ; 0.27646 ; 0.2873 ; 
0.30358 ; 0.32799 ; 0.3646 ; 0.41952 ; 0.44012 ; 0.44784 ; 0.45943 ; 0.47681 ; 0.50287 ; 0.54197 ; 0.55664 ; 0.57863 ; 0.61162 ; 0.66111 ; 0.67966 ; 0.7075 ; 0.74925 ; 0.81188 ; 0.83537 ; 0.8706 ; 0.92344 ; 
0.94326 ; 0.97299 ; 1.0176 ; 1.0343 ; 1.0594 ; 1.097 ; 1.1534 ; 1.2381 ; 1.365 ; 1.5555 ; 1.8055 ; 1.868 ; 1.9618 ; 2.1024 ; 2.1551 ; 2.2342 ; 2.3529 ; 2.5 ] 
  
Force (kips): [-2.52682 ; 5.73687 ; 11.9328 ; 19.2883 ; 27.5687 ; 29.8916 ; 32.7934 ; 36.3444 ; 40.1585 ; 43.5585 ; 46.6186 ; 49.6898 ; 50.5105 ; 51.5877 ; 52.933 ; 54.3394 ; 54.5256 ; 54.5261 ; 54.5203 ; 
54.6695 ; 54.6249 ; 54.607 ; 54.6924 ; 54.9069 ; 55.2132 ; 55.6275 ; 56.1978 ; 57.0284 ; 57.3404 ; 57.8197 ; 58.526 ; 59.5339 ; 60.8695 ; 61.3482 ; 61.5328 ; 61.8043 ; 62.1948 ; 62.7387 ; 63.5063 ; 64.5896 ; 
66.1199 ; 68.1622 ; 68.8932 ; 69.1658 ; 69.5677 ; 70.1489 ; 70.9799 ; 72.1403 ; 72.5601 ; 73.1657 ; 74.0333 ; 75.2272 ; 75.6464 ; 76.2467 ; 77.0999 ; 78.2709 ; 78.6842 ; 79.2676 ; 80.0847 ; 80.3784 ; 80.8065 ; 
81.4395 ; 81.6819 ; 82.0308 ; 82.5358 ; 83.2493 ; 84.245 ; 85.5581 ; 87.1085 ; 88.6555 ; 88.9988 ; 89.4769 ; 90.1217 ; 90.3477 ; 90.6919 ; 91.1684 ; 91.7146 ] 
  
Bolt 1 - Tensile Force (kips): [63.2078 ; 62.8649 ; 62.5857 ; 62.2242 ; 61.7794 ; 61.6446 ; 61.464 ; 61.2185 ; 60.7135 ; 59.3666 ; 56.569 ; 52.9566 ; 51.8018 ; 50.1338 ; 47.6445 ; 43.5775 ; 43.0379 ; 42.7411 ; 
42.3557 ; 42.2208 ; 42.1842 ; 42.1735 ; 42.1574 ; 42.1321 ; 42.0972 ; 42.0663 ; 42.0279 ; 41.9752 ; 41.9532 ; 41.9116 ; 41.8508 ; 41.6275 ; 41.3985 ; 41.289 ; 41.2275 ; 41.1416 ; 41.0146 ; 40.8409 ; 40.628 ; 
40.1204 ; 38.9741 ; 37.7532 ; 37.4316 ; 37.3126 ; 37.1339 ; 36.8845 ; 36.6089 ; 36.3597 ; 36.2663 ; 36.121 ; 35.8384 ; 35.4956 ; 35.3438 ; 35.1622 ; 34.924 ; 34.7201 ; 34.6744 ; 34.6139 ; 34.5882 ; 34.6037 ; 
34.6305 ; 34.6926 ; 34.6973 ; 34.7107 ; 34.7489 ; 34.7893 ; 34.8047 ; 34.8199 ; 34.8219 ; 34.783 ; 34.7665 ; 34.7716 ; 34.8147 ; 34.8218 ; 34.8426 ; 34.8691 ; 34.8795 ] 
  
Bolt 1 - Shear Force (kips): [0.0942048 ; 0.31377 ; 0.617376 ; 0.996734 ; 1.45483 ; 1.59132 ; 1.76997 ; 2.00867 ; 2.53337 ; 3.87573 ; 6.31529 ; 9.05662 ; 9.84967 ; 10.9268 ; 12.3471 ; 14.0579 ; 14.1693 ; 
14.2842 ; 14.4338 ; 14.4297 ; 14.4221 ; 14.4194 ; 14.5004 ; 14.6909 ; 14.9558 ; 15.2123 ; 15.5308 ; 15.9346 ; 16.1596 ; 16.5799 ; 17.4011 ; 18.9245 ; 20.667 ; 21.2886 ; 21.599 ; 22.0152 ; 22.5558 ; 23.2123 ; 
23.9234 ; 25.2171 ; 27.8205 ; 30.9265 ; 32.0009 ; 32.4077 ; 33.0111 ; 33.8687 ; 34.9955 ; 36.3948 ; 36.9187 ; 37.6962 ; 38.8977 ; 40.4361 ; 41.0705 ; 41.9205 ; 43.049 ; 44.4918 ; 45.0388 ; 45.787 ; 46.731 ; 
47.0487 ; 47.505 ; 48.1085 ; 48.3312 ; 48.6508 ; 49.1068 ; 49.7345 ; 50.6357 ; 51.8415 ; 53.4448 ; 55.2869 ; 55.7083 ; 56.2814 ; 56.9666 ; 57.2019 ; 57.5104 ; 57.9447 ; 58.4636 ] 
  
Bolt 2 - Tensile Force (kips): [63.2035 ; 62.832 ; 62.4941 ; 62.0497 ; 61.4911 ; 61.327 ; 61.1154 ; 60.843 ; 60.4065 ; 59.2757 ; 56.8329 ; 54.0677 ; 53.4097 ; 52.6018 ; 51.5443 ; 48.8545 ; 47.0798 ; 45.59 ; 
45.3954 ; 45.0086 ; 44.8879 ; 44.8524 ; 44.8716 ; 45.0608 ; 45.3122 ; 45.6417 ; 46.0622 ; 46.5347 ; 46.7127 ; 46.9845 ; 47.3979 ; 48.0076 ; 48.7688 ; 49.0328 ; 49.1333 ; 49.2705 ; 49.4689 ; 49.7425 ; 50.0276 ; 
50.4487 ; 51.1606 ; 52.099 ; 52.3516 ; 52.4455 ; 52.5949 ; 52.8401 ; 53.2032 ; 53.6835 ; 53.8617 ; 54.1465 ; 54.5666 ; 55.2144 ; 55.4625 ; 55.8624 ; 56.467 ; 57.3542 ; 57.6845 ; 58.1495 ; 58.7079 ; 58.9009 ; 
59.1962 ; 59.5953 ; 59.746 ; 59.9743 ; 60.3075 ; 60.7717 ; 61.4915 ; 62.6136 ; 64.302 ; 66.4423 ; 66.9417 ; 67.6312 ; 68.6006 ; 68.9559 ; 69.4705 ; 70.2233 ; 71.1378 ] 
  
Bolt 2 - Shear Force (kips): [ 0.11286 ; 0.320865 ; 0.641691 ; 1.03512 ; 1.49905 ; 1.63541 ; 1.81377 ; 2.0491 ; 2.52182 ; 3.78015 ; 6.13344 ; 8.68278 ; 9.38015 ; 10.3041 ; 11.5352 ; 13.6101 ; 14.4757 ; 14.9544 ; 
14.9863 ; 15.327 ; 15.3363 ; 15.334 ; 15.3455 ; 15.4009 ; 15.4737 ; 15.5681 ; 15.6871 ; 16.1387 ; 16.3074 ; 16.6054 ; 16.9504 ; 17.2449 ; 17.6913 ; 17.9229 ; 17.9924 ; 18.1454 ; 18.4109 ; 18.7871 ; 19.5463 ; 
20.4207 ; 21.2707 ; 22.416 ; 23.0151 ; 23.2608 ; 23.6008 ; 24.0345 ; 24.6316 ; 25.5219 ; 25.8651 ; 26.3091 ; 26.9176 ; 27.8595 ; 28.1728 ; 28.6207 ; 29.2362 ; 29.9966 ; 30.2501 ; 30.6046 ; 31.2055 ; 31.4302 ; 
31.7448 ; 32.2606 ; 32.4656 ; 32.7454 ; 33.1348 ; 33.6638 ; 34.3251 ; 35.1273 ; 35.9018 ; 36.5971 ; 36.7613 ; 37.0356 ; 37.3296 ; 37.4079 ; 37.5425 ; 37.7267 ; 37.9475 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8718 ; 64.9045 ; 65.1557 ; 65.8411 ; 66.2394 ; 66.9463 ; 67.964 ; 69.2774 ; 70.8846 ; 72.9512 ; 76.1351 ; 77.2999 ; 78.9613 ; 81.1688 ; 83.5742 ; 83.98 ; 84.1086 ; 84.1218 
; 84.3559 ; 84.316 ; 84.2985 ; 84.3969 ; 84.6902 ; 85.114 ; 85.7057 ; 86.5222 ; 87.67 ; 88.0851 ; 88.6961 ; 89.5891 ; 90.8391 ; 92.523 ; 93.1134 ; 93.3334 ; 93.6596 ; 94.1348 ; 94.8131 ; 95.7724 ; 97.1257 ; 
99.0225 ; 101.593 ; 102.501 ; 102.835 ; 103.332 ; 104.061 ; 105.123 ; 106.635 ; 107.177 ; 107.961 ; 109.079 ; 110.571 ; 111.071 ; 111.779 ; 112.647 ; 113.73 ; 114.074 ; 114.616 ; 115.438 ; 115.735 ; 116.174 ; 
116.809 ; 117.027 ; 117.357 ; 117.769 ; 118.38 ; 119.323 ; 120.438 ; 121.418 ; 121.975 ; 122.058 ; 122.079 ; 122.123 ; 122.16 ; 122.299 ; 122.493 ; 122.723 ] 
  
Bolt 3 - Shear Force (kips): [0.048036 ; 0.068196 ; 0.167 ; 0.3064 ; 0.49998 ; 0.56812 ; 0.66103 ; 0.7841 ; 0.94756 ; 1.1324 ; 1.3344 ; 1.6582 ; 1.7717 ; 1.9265 ; 2.1067 ; 2.2726 ; 2.2988 ; 2.3066 ; 2.3075 ; 
2.3225 ; 2.319 ; 2.3176 ; 2.3252 ; 2.3438 ; 2.3716 ; 2.4133 ; 2.4755 ; 2.5693 ; 2.6042 ; 2.6567 ; 2.7343 ; 2.851 ; 3.0243 ; 3.0863 ; 3.1084 ; 3.1408 ; 3.1873 ; 3.2515 ; 3.3392 ; 3.4524 ; 3.5914 ; 3.7643 ; 3.8201 ; 
3.8395 ; 3.8673 ; 3.9073 ; 3.9607 ; 4.0247 ; 4.0395 ; 4.0525 ; 4.0529 ; 4.0185 ; 3.9988 ; 3.9643 ; 4.0562 ; 4.2509 ; 4.3299 ; 4.4034 ; 4.4573 ; 4.4705 ; 4.4772 ; 4.6607 ; 4.8544 ; 5.0668 ; 5.3474 ; 5.7369 ; 6.3522 ; 
6.8792 ; 7.3307 ; 7.7429 ; 7.8604 ; 8.0439 ; 8.3381 ; 8.4368 ; 8.5759 ; 8.8125 ; 9.1936 ] 
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Figure B.217 Connection L8_6_0.5_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2031 
  
Plastic Stiffness (k/in): 12.3439 
  
Displacement (in): [2.0835e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.19827 ; 0.24833 ; 0.32341 ; 0.43604 ; 0.4466 ; 0.46244 ; 
0.48619 ; 0.52183 ; 0.53519 ; 0.55524 ; 0.58531 ; 0.63041 ; 0.69806 ; 0.79954 ; 0.95176 ; 1.0088 ; 1.0945 ; 1.1266 ; 1.1747 ; 1.247 ; 1.3553 ; 1.5179 ; 1.5789 ; 1.6703 ; 1.8074 ; 2.0132 ; 2.1382 ; 2.3257 ; 2.5 ] 
  
Force (kips): [-0.744309 ; 1.56725 ; 3.22258 ; 5.305 ; 7.92016 ; 10.8606 ; 13.2193 ; 14.7407 ; 15.8297 ; 16.804 ; 17.9535 ; 18.9041 ; 19.6817 ; 20.6471 ; 21.859 ; 21.9783 ; 22.1409 ; 22.3827 ; 22.7374 ; 22.8689 ; 
23.0582 ; 23.3193 ; 23.6888 ; 24.1974 ; 24.8764 ; 25.7515 ; 26.1038 ; 26.575 ; 26.7366 ; 26.9861 ; 27.327 ; 27.8041 ; 28.4122 ; 28.6279 ; 28.9119 ; 29.2828 ; 29.734 ; 29.9587 ; 30.2518 ; 30.4926 ] 
  
Bolt 1 - Tensile Force (kips): [34.7767 ; 34.7186 ; 34.6731 ; 34.6104 ; 34.525 ; 34.421 ; 34.328 ; 34.2591 ; 34.1989 ; 34.1236 ; 34.0434 ; 33.9795 ; 33.9121 ; 33.6602 ; 32.891 ; 32.7913 ; 32.6515 ; 32.4397 ; 
32.1227 ; 32.004 ; 31.8305 ; 31.5816 ; 31.2153 ; 30.6868 ; 29.9427 ; 28.9105 ; 28.4811 ; 27.893 ; 27.6854 ; 27.5208 ; 27.3495 ; 26.9943 ; 26.4995 ; 26.4284 ; 26.3146 ; 26.1396 ; 25.9128 ; 25.8121 ; 25.8086 ; 
25.8317 ] 
  
Bolt 1 - Shear Force (kips): [0.058273 ; 0.082377 ; 0.16484 ; 0.27402 ; 0.41652 ; 0.58385 ; 0.72794 ; 0.83494 ; 0.93183 ; 1.0508 ; 1.1752 ; 1.2732 ; 1.3718 ; 1.6928 ; 2.5278 ; 2.6273 ; 2.7653 ; 2.9716 ; 3.2744 ; 
3.3862 ; 3.5484 ; 3.778 ; 4.1088 ; 4.5729 ; 5.2051 ; 6.0462 ; 6.3848 ; 6.8423 ; 7.0019 ; 7.1317 ; 7.2692 ; 7.5419 ; 7.9141 ; 7.9732 ; 8.0663 ; 8.2075 ; 8.393 ; 8.4802 ; 8.512 ; 8.5186 ] 
  
Bolt 2 - Tensile Force (kips): [34.7803 ; 34.6838 ; 34.6077 ; 34.5148 ; 34.4137 ; 34.3314 ; 34.3165 ; 34.3847 ; 34.5343 ; 34.8427 ; 35.4511 ; 35.9635 ; 36.3713 ; 36.7277 ; 36.8932 ; 36.9077 ; 36.9374 ; 36.9793 ; 
37.0471 ; 37.0735 ; 37.1167 ; 37.1926 ; 37.3256 ; 37.5588 ; 37.983 ; 38.6983 ; 38.929 ; 39.309 ; 39.4561 ; 39.7686 ; 40.2658 ; 40.9223 ; 41.8698 ; 42.2781 ; 42.8605 ; 43.6802 ; 44.8129 ; 45.4559 ; 46.3324 ; 
47.0545 ] 
  
Bolt 2 - Shear Force (kips): [0.052632 ; 0.12789 ; 0.241 ; 0.3893 ; 0.58434 ; 0.81549 ; 1.0249 ; 1.1996 ; 1.3733 ; 1.5584 ; 1.7219 ; 1.8278 ; 1.9232 ; 2.1994 ; 2.853 ; 2.9144 ; 2.9966 ; 3.1189 ; 3.2943 ; 3.3579 ; 
3.4482 ; 3.5711 ; 3.7404 ; 3.9642 ; 4.2427 ; 4.5743 ; 4.7165 ; 4.8918 ; 4.9492 ; 4.9526 ; 4.9214 ; 4.9384 ; 4.9601 ; 4.9072 ; 4.8426 ; 4.7692 ; 4.6809 ; 4.6325 ; 4.6103 ; 4.6741 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9368 ; 35.9362 ; 36.0292 ; 36.2645 ; 36.645 ; 37.2449 ; 37.9555 ; 38.496 ; 39.2865 ; 40.6253 ; 42.0284 ; 43.4282 ; 45.4081 ; 47.9145 ; 48.1138 ; 48.3843 ; 48.7481 ; 
49.2713 ; 49.4738 ; 49.7672 ; 50.1692 ; 50.739 ; 51.5599 ; 52.7339 ; 54.1168 ; 54.9562 ; 56.135 ; 56.587 ; 57.2031 ; 57.9849 ; 59.1383 ; 60.6271 ; 61.2039 ; 61.917 ; 62.7996 ; 63.751 ; 64.1745 ; 64.7019 ; 
65.2594 ] 
  
Bolt 3 - Shear Force (kips): [0.0258337 ; 0.0275339 ; 0.0678582 ; 0.134437 ; 0.228845 ; 0.351563 ; 0.498613 ; 0.662537 ; 0.858435 ; 1.05768 ; 1.29573 ; 1.48073 ; 1.6116 ; 1.74708 ; 1.952 ; 1.9823 ; 2.01876 ; 
2.0781 ; 2.17692 ; 2.22933 ; 2.32948 ; 2.54186 ; 3.32432 ; 4.34312 ; 5.47799 ; 6.46797 ; 6.30606 ; 6.09676 ; 6.17187 ; 6.64389 ; 7.35727 ; 8.00637 ; 8.77976 ; 9.19167 ; 9.68935 ; 10.4037 ; 11.184 ; 11.6083 ; 
12.1905 ; 12.5024 ] 
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Figure B.218 Connection L8_6_0.5_0.75_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 909.9356 
  
Plastic Stiffness (k/in): 3.2968 
  
Displacement (in): [3.3931e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.75487 ; 1.0049 ; 1.0674 ; 1.1611 ; 
1.1963 ; 1.249 ; 1.3281 ; 1.4468 ; 1.6247 ; 1.6872 ; 1.781 ; 1.9216 ; 2.1326 ; 2.3826 ; 2.5 ] 
  
Force (kips): [-0.682128 ; 0.435 ; 1.09509 ; 1.9759 ; 3.15831 ; 4.73135 ; 6.61702 ; 8.1663 ; 9.06455 ; 9.61895 ; 10.0352 ; 10.5994 ; 11.398 ; 12.3755 ; 13.4872 ; 14.3432 ; 14.5374 ; 14.8111 ; 14.9114 ; 15.0564 ; 
15.2625 ; 15.5481 ; 15.9548 ; 16.0948 ; 16.2906 ; 16.5574 ; 16.9051 ; 17.2429 ; 17.3873 ] 
  
Bolt 1 - Tensile Force (kips): [34.7767 ; 34.7499 ; 34.7338 ; 34.711 ; 34.6792 ; 34.6328 ; 34.5716 ; 34.5179 ; 34.4861 ; 34.4715 ; 34.4681 ; 34.4601 ; 34.4461 ; 34.4324 ; 34.4404 ; 34.4648 ; 34.472 ; 34.4833 ; 
34.4877 ; 34.4944 ; 34.5047 ; 34.521 ; 34.5455 ; 34.5538 ; 34.567 ; 34.5883 ; 34.6229 ; 34.6678 ; 34.6895 ] 
  
Bolt 1 - Shear Force (kips): [0.055107 ; 0.039959 ; 0.062353 ; 0.10321 ; 0.16377 ; 0.24882 ; 0.35653 ; 0.45263 ; 0.51572 ; 0.55575 ; 0.58332 ; 0.62813 ; 0.6967 ; 0.78439 ; 0.86641 ; 0.92075 ; 0.93236 ; 0.9488 ; 
0.95466 ; 0.96338 ; 0.97588 ; 0.99332 ; 1.0191 ; 1.0285 ; 1.0415 ; 1.0586 ; 1.0803 ; 1.0997 ; 1.1077 ] 
  
Bolt 2 - Tensile Force (kips): [34.7794 ; 34.733 ; 34.7002 ; 34.657 ; 34.6064 ; 34.5537 ; 34.5275 ; 34.5722 ; 34.7045 ; 34.9075 ; 35.1048 ; 35.3785 ; 35.9062 ; 36.6835 ; 37.7275 ; 38.5729 ; 38.776 ; 39.074 ; 
39.1862 ; 39.3634 ; 39.6316 ; 40.0227 ; 40.6064 ; 40.8151 ; 41.1263 ; 41.5929 ; 42.2723 ; 43.0407 ; 43.3941 ] 
  
Bolt 2 - Shear Force (kips): [0.048719 ; 0.06157 ; 0.10325 ; 0.16561 ; 0.2541 ; 0.37779 ; 0.53617 ; 0.68634 ; 0.80736 ; 0.9043 ; 0.97474 ; 1.067 ; 1.1922 ; 1.3094 ; 1.4044 ; 1.4793 ; 1.4984 ; 1.5172 ; 1.5209 ; 
1.5171 ; 1.507 ; 1.4954 ; 1.4828 ; 1.4804 ; 1.4781 ; 1.4745 ; 1.4704 ; 1.4671 ; 1.4672 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9507 ; 35.9153 ; 35.8961 ; 35.9243 ; 36.064 ; 36.2788 ; 36.6072 ; 36.9416 ; 37.2008 ; 37.564 ; 38.1125 ; 39.3898 ; 41.4436 ; 44.3975 ; 46.8261 ; 47.2951 ; 47.8649 ; 48.076 
; 48.384 ; 48.822 ; 49.4131 ; 50.332 ; 50.6742 ; 51.1043 ; 51.7277 ; 52.5707 ; 53.3456 ; 53.6549 ] 
  
Bolt 3 - Shear Force (kips): [0.027614 ; 0.012149 ; 0.026847 ; 0.05655 ; 0.10581 ; 0.1832 ; 0.27582 ; 0.3638 ; 0.46245 ; 0.561 ; 0.63396 ; 0.72944 ; 0.63486 ; 0.68657 ; 0.85069 ; 1.0481 ; 1.1058 ; 1.2222 ; 
1.3377 ; 1.9479 ; 2.6292 ; 3.2409 ; 3.8753 ; 3.9391 ; 4.2028 ; 4.6479 ; 5.143 ; 5.6696 ; 5.8765 ] 
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Figure B.219 Connection L8_6_0.5_0.75_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 380.4807 
  
Plastic Stiffness (k/in): 1.6363 
  
Displacement (in): [3.403e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.4136 ; 1.5886 ; 1.8511 ; 2.2449 ; 2.3925 ; 
2.4479 ; 2.531 ; 2.6555 ; 2.8424 ; 3.1227 ; 3.5432 ; 4.1739 ; 4.8046 ; 5.4353 ; 6.1353 ; 6.8354 ; 7 ] 
  
Force (kips): [-0.672064 ; 0.671509 ; 1.40869 ; 2.40717 ; 3.74333 ; 5.1385 ; 6.00064 ; 6.33141 ; 6.55736 ; 6.89977 ; 7.36315 ; 7.98445 ; 8.74021 ; 9.58919 ; 9.84163 ; 10.1709 ; 10.5912 ; 10.7354 ; 10.7893 ; 
10.8661 ; 10.9725 ; 11.1254 ; 11.3319 ; 11.6028 ; 11.9008 ; 12.1093 ; 12.2584 ; 12.3769 ; 12.4574 ; 12.4724 ] 
  
Bolt 1 - Tensile Force (kips): [34.7768 ; 34.7447 ; 34.7265 ; 34.7002 ; 34.6624 ; 34.6173 ; 34.5869 ; 34.5751 ; 34.5674 ; 34.5539 ; 34.5549 ; 34.551 ; 34.546 ; 34.5518 ; 34.5575 ; 34.569 ; 34.5881 ; 34.5952 ; 
34.5975 ; 34.6009 ; 34.6066 ; 34.6142 ; 34.6263 ; 34.646 ; 34.6798 ; 34.7174 ; 34.7577 ; 34.8037 ; 34.8516 ; 34.863 ] 
  
Bolt 1 - Shear Force (kips): [ 0.05483 ; 0.046948 ; 0.076911 ; 0.12613 ; 0.1988 ; 0.28108 ; 0.33864 ; 0.36627 ; 0.39049 ; 0.42991 ; 0.45246 ; 0.49409 ; 0.55155 ; 0.61269 ; 0.62877 ; 0.64767 ; 0.67238 ; 0.68146 ; 
0.68539 ; 0.69128 ; 0.69926 ; 0.71272 ; 0.73164 ; 0.75743 ; 0.7893 ; 0.8153 ; 0.83695 ; 0.8585 ; 0.87653 ; 0.88049 ] 
  
Bolt 2 - Tensile Force (kips): [34.7802 ; 34.719 ; 34.6792 ; 34.6374 ; 34.6058 ; 34.6191 ; 34.6869 ; 34.7441 ; 34.8244 ; 34.9813 ; 35.3022 ; 35.7413 ; 36.4027 ; 37.3947 ; 37.7196 ; 38.1584 ; 38.7329 ; 38.9441 ; 
39.0234 ; 39.1395 ; 39.3094 ; 39.5746 ; 39.9567 ; 40.5002 ; 41.1955 ; 41.7773 ; 42.2569 ; 42.702 ; 43.0618 ; 43.1385 ] 
  
Bolt 2 - Shear Force (kips): [0.048526 ; 0.078995 ; 0.13203 ; 0.21064 ; 0.32289 ; 0.45227 ; 0.54945 ; 0.60008 ; 0.64799 ; 0.73084 ; 0.81586 ; 0.92625 ; 1.0453 ; 1.1413 ; 1.1661 ; 1.1974 ; 1.2531 ; 1.273 ; 1.2797 
; 1.289 ; 1.2986 ; 1.2955 ; 1.2857 ; 1.2739 ; 1.2619 ; 1.2563 ; 1.2551 ; 1.2586 ; 1.2641 ; 1.2654 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9237 ; 35.8879 ; 35.9041 ; 36.0368 ; 36.2285 ; 36.4864 ; 36.688 ; 36.9044 ; 37.2285 ; 37.6953 ; 38.5176 ; 40.3301 ; 43.0306 ; 43.952 ; 45.2357 ; 46.9405 ; 47.5889 ; 
47.7904 ; 48.0453 ; 48.3861 ; 48.7926 ; 49.4087 ; 50.2305 ; 51.2012 ; 51.9682 ; 52.5873 ; 53.0844 ; 53.5204 ; 53.6101 ] 
  
Bolt 3 - Shear Force (kips): [0.027335 ; 0.020634 ; 0.049598 ; 0.1008 ; 0.18131 ; 0.25832 ; 0.30031 ; 0.30818 ; 0.31423 ; 0.37625 ; 0.50657 ; 0.62246 ; 0.51645 ; 0.52531 ; 0.54875 ; 0.59135 ; 0.63732 ; 1.1245 ; 
1.0492 ; 0.94256 ; 0.7546 ; 0.71969 ; 0.86506 ; 1.3351 ; 2.0282 ; 2.7866 ; 3.3235 ; 3.6403 ; 3.9521 ; 4.0266 ] 
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Figure B.220 Connection L8_6_0.5_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0536e+003 
  
Plastic Stiffness (k/in): 10.5217 
  
Displacement (in): [2.1131e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.22916 ; 0.34179 ; 0.38402 ; 0.39986 ; 
0.42362 ; 0.45925 ; 0.47262 ; 0.49266 ; 0.52273 ; 0.56783 ; 0.63548 ; 0.73696 ; 0.88918 ; 0.94626 ; 1.0319 ; 1.064 ; 1.1122 ; 1.1844 ; 1.2115 ; 1.2521 ; 1.2674 ; 1.2902 ; 1.3245 ; 1.376 ; 1.3952 ; 1.4242 ; 1.4676 ; 
1.4838 ; 1.5082 ; 1.5449 ; 1.5998 ; 1.6822 ; 1.8057 ; 1.8521 ; 1.9216 ; 2.0259 ; 2.1823 ; 2.2996 ; 2.4755 ; 2.5 ] 
  
Force (kips): [-0.668216 ; 1.6199 ; 3.3428 ; 5.52407 ; 7.42544 ; 9.12314 ; 11.2687 ; 13.6035 ; 15.733 ; 17.3666 ; 18.6489 ; 19.7895 ; 20.9782 ; 22.3634 ; 23.9423 ; 24.4531 ; 24.6358 ; 24.9173 ; 25.3295 ; 25.4861 
; 25.699 ; 26.0168 ; 26.4711 ; 27.0586 ; 27.8502 ; 28.8877 ; 29.31 ; 29.8807 ; 30.0823 ; 30.3782 ; 30.7899 ; 30.9377 ; 31.1515 ; 31.2301 ; 31.3504 ; 31.5214 ; 31.7579 ; 31.8456 ; 31.9905 ; 32.1953 ; 32.2751 ; 
32.3849 ; 32.5427 ; 32.7684 ; 33.0785 ; 33.4899 ; 33.6339 ; 33.8409 ; 34.132 ; 34.5184 ; 34.7774 ; 35.1242 ; 35.1686 ] 
  
Bolt 1 - Tensile Force (kips): [34.7724 ; 34.7112 ; 34.6601 ; 34.588 ; 34.5208 ; 34.4575 ; 34.372 ; 34.2706 ; 34.1676 ; 34.0685 ; 33.9591 ; 33.7756 ; 32.773 ; 31.1366 ; 29.1988 ; 28.5504 ; 28.3149 ; 27.9519 ; 
27.4146 ; 27.2086 ; 26.9179 ; 26.4762 ; 25.8489 ; 25.5188 ; 25.5161 ; 25.5238 ; 25.5273 ; 25.5348 ; 25.4062 ; 25.4111 ; 25.4235 ; 25.4286 ; 25.4358 ; 25.4384 ; 25.4428 ; 25.4491 ; 25.4585 ; 25.4631 ; 25.4074 ; 
25.3303 ; 25.275 ; 25.2328 ; 25.1976 ; 25.1667 ; 25.0936 ; 24.9966 ; 24.9739 ; 24.9541 ; 24.8785 ; 24.7512 ; 24.6622 ; 24.5423 ; 24.5262 ] 
  
Bolt 1 - Shear Force (kips): [0.052494 ; 0.093378 ; 0.189915 ; 0.315862 ; 0.428836 ; 0.531929 ; 0.665601 ; 0.816929 ; 0.966415 ; 1.10658 ; 1.25726 ; 1.49261 ; 2.57418 ; 4.09193 ; 5.70713 ; 6.21527 ; 6.39673 ; 
6.67366 ; 7.07722 ; 7.22961 ; 7.44121 ; 7.75571 ; 8.1897 ; 8.41779 ; 8.41965 ; 8.42273 ; 8.42393 ; 8.42643 ; 8.59711 ; 8.59642 ; 8.59115 ; 8.58885 ; 8.58508 ; 8.58363 ; 8.58155 ; 8.57833 ; 8.5735 ; 8.57203 ; 
8.83192 ; 9.15145 ; 9.331 ; 9.47171 ; 9.59374 ; 9.70507 ; 9.95489 ; 10.2847 ; 10.3648 ; 10.4872 ; 10.8059 ; 11.2656 ; 11.5675 ; 11.9537 ; 12.004 ] 
  
Bolt 2 - Tensile Force (kips): [34.7749 ; 34.6814 ; 34.6012 ; 34.5013 ; 34.4203 ; 34.359 ; 34.2918 ; 34.2495 ; 34.2406 ; 34.2865 ; 34.3837 ; 34.6205 ; 34.4503 ; 34.1337 ; 34.3652 ; 34.5219 ; 34.581 ; 34.6585 ; 
34.7648 ; 34.7993 ; 34.8628 ; 34.9414 ; 35.037 ; 34.9935 ; 34.8506 ; 34.7522 ; 34.7034 ; 34.6707 ; 34.7372 ; 34.7928 ; 34.8923 ; 34.8973 ; 34.9147 ; 34.931 ; 34.9094 ; 34.9211 ; 35.0404 ; 35.198 ; 35.4177 ; 
35.7287 ; 35.84 ; 36.0145 ; 36.3048 ; 36.7048 ; 37.4597 ; 38.4577 ; 38.7479 ; 39.1752 ; 39.9992 ; 41.1695 ; 41.9846 ; 43.1129 ; 43.2633 ] 
  
Bolt 2 - Shear Force (kips): [0.0453626 ; 0.127952 ; 0.248175 ; 0.405148 ; 0.546478 ; 0.675825 ; 0.84428 ; 1.03741 ; 1.2347 ; 1.43293 ; 1.65498 ; 1.9585 ; 2.99528 ; 4.35871 ; 5.43748 ; 5.72623 ; 5.82631 ; 
5.97768 ; 6.19546 ; 6.27884 ; 6.39033 ; 6.56182 ; 6.81903 ; 7.31554 ; 8.05317 ; 8.95987 ; 9.28335 ; 9.72331 ; 9.83342 ; 10.0201 ; 10.2773 ; 10.4414 ; 10.6941 ; 10.7781 ; 10.9792 ; 11.2639 ; 11.5932 ; 11.6295 ; 
11.682 ; 11.7556 ; 11.7827 ; 11.8176 ; 11.8591 ; 11.9392 ; 11.8934 ; 11.8636 ; 11.9101 ; 11.9679 ; 11.8663 ; 11.6993 ; 11.5909 ; 11.4336 ; 11.4113 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.938 ; 35.9398 ; 36.0393 ; 36.2052 ; 36.3749 ; 36.6588 ; 37.1601 ; 37.9925 ; 38.8435 ; 39.7493 ; 40.8983 ; 42.3922 ; 44.5652 ; 47.4902 ; 48.4846 ; 48.8433 ; 49.3562 ; 
50.0526 ; 50.2862 ; 50.6011 ; 51.0844 ; 51.8213 ; 52.7871 ; 54.2293 ; 56.1028 ; 57.2088 ; 58.7734 ; 59.2713 ; 59.8905 ; 60.7276 ; 60.9995 ; 61.3974 ; 61.5609 ; 61.8092 ; 62.1727 ; 62.6877 ; 62.8471 ; 63.1012 ; 
63.4997 ; 63.6616 ; 63.8621 ; 64.1505 ; 64.6344 ; 65.2398 ; 65.9633 ; 66.2073 ; 66.5682 ; 67.0613 ; 67.6345 ; 68.014 ; 68.5291 ; 68.5933 ] 
  
Bolt 3 - Shear Force (kips): [0.028817 ; 0.02503 ; 0.061579 ; 0.12489 ; 0.18854 ; 0.24544 ; 0.32614 ; 0.43328 ; 0.57236 ; 0.74644 ; 0.93099 ; 1.1433 ; 1.3962 ; 1.6575 ; 1.9133 ; 1.9908 ; 2.0188 ; 2.0754 ; 2.1641 
; 2.2031 ; 2.2422 ; 2.304 ; 2.4339 ; 3.0464 ; 4.6947 ; 5.4797 ; 5.1224 ; 4.8648 ; 5.0989 ; 5.5149 ; 5.765 ; 5.7929 ; 5.8378 ; 5.9108 ; 6.0584 ; 6.245 ; 6.4853 ; 6.6096 ; 6.8203 ; 7.0392 ; 7.097 ; 7.1889 ; 7.3487 ; 
7.5795 ; 7.7961 ; 7.983 ; 8.045 ; 8.143 ; 8.2878 ; 8.5029 ; 8.6568 ; 8.9118 ; 8.942 ] 



   

B.222 

 

 
Figure B.221 Connection L8_6_0.5_0.75_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 802.0119 
  
Plastic Stiffness (k/in): 3.6933 
  
Displacement (in): [2.3431e-036 ; 0.0035156 ; 0.0070313 ; 0.012305 ; 0.020215 ; 0.03208 ; 0.049878 ; 0.076575 ; 0.11662 ; 0.17669 ; 0.26679 ; 0.40194 ; 0.45262 ; 0.52865 ; 0.64268 ; 0.81373 ; 0.81725 ; 
0.82252 ; 0.83043 ; 0.8423 ; 0.8601 ; 0.88679 ; 0.92684 ; 0.98691 ; 1.0094 ; 1.0432 ; 1.0939 ; 1.1699 ; 1.284 ; 1.3267 ; 1.3909 ; 1.4871 ; 1.6314 ; 1.8479 ; 2.0729 ; 2.2979 ; 2.5229 ; 2.7479 ; 2.9729 ; 3.1979 ; 
3.4229 ; 3.6479 ; 3.8729 ; 3.9291 ; 4.0135 ; 4.1401 ; 4.3299 ; 4.5 ] 
  
Force (kips): [-0.574103 ; 1.06987 ; 2.24547 ; 3.79214 ; 5.82627 ; 8.18296 ; 10.1358 ; 11.3057 ; 12.0985 ; 12.7255 ; 13.428 ; 14.3855 ; 14.7148 ; 15.1666 ; 15.7724 ; 16.556 ; 16.5709 ; 16.5931 ; 16.6284 ; 16.683 
; 16.7589 ; 16.8721 ; 17.0397 ; 17.2742 ; 17.361 ; 17.4864 ; 17.6687 ; 17.9278 ; 18.3075 ; 18.4605 ; 18.6663 ; 18.9521 ; 19.3373 ; 19.8635 ; 20.3393 ; 20.7548 ; 21.1294 ; 21.4534 ; 21.7526 ; 22.0278 ; 22.2716 ; 
22.4856 ; 22.6756 ; 22.7212 ; 22.7868 ; 22.8802 ; 23.0102 ; 23.1159 ] 
  
Bolt 1 - Tensile Force (kips): [34.7721 ; 34.7295 ; 34.6958 ; 34.648 ; 34.5771 ; 34.4863 ; 34.3996 ; 34.3346 ; 34.2812 ; 34.2487 ; 34.2048 ; 34.1439 ; 34.1249 ; 34.1021 ; 34.075 ; 34.0422 ; 34.0417 ; 34.0407 ; 
34.0391 ; 34.0367 ; 34.0334 ; 34.0284 ; 34.0206 ; 34.0092 ; 34.0048 ; 33.9983 ; 33.9881 ; 33.9717 ; 33.9406 ; 33.923 ; 33.8965 ; 33.8487 ; 33.7275 ; 33.4888 ; 33.2131 ; 32.9274 ; 32.6528 ; 32.4124 ; 32.2518 ; 
32.2116 ; 32.1923 ; 32.158 ; 32.1273 ; 32.1304 ; 32.1321 ; 32.1302 ; 32.1237 ; 32.1156 ] 
  
Bolt 1 - Shear Force (kips): [0.047086 ; 0.066194 ; 0.13006 ; 0.22001 ; 0.34365 ; 0.49667 ; 0.63799 ; 0.74622 ; 0.83987 ; 0.90361 ; 0.98702 ; 1.0979 ; 1.1325 ; 1.1755 ; 1.2298 ; 1.2989 ; 1.3003 ; 1.3023 ; 1.3055 
; 1.3103 ; 1.3171 ; 1.3275 ; 1.3431 ; 1.366 ; 1.3746 ; 1.3874 ; 1.407 ; 1.4378 ; 1.4908 ; 1.5176 ; 1.558 ; 1.6272 ; 1.7869 ; 2.0766 ; 2.3873 ; 2.6951 ; 2.9842 ; 3.2364 ; 3.4127 ; 3.4782 ; 3.5244 ; 3.5841 ; 3.6402 ; 
3.6444 ; 3.6535 ; 3.6711 ; 3.7009 ; 3.7294 ] 
  
Bolt 2 - Tensile Force (kips): [34.7728 ; 34.699 ; 34.6387 ; 34.5687 ; 34.5009 ; 34.475 ; 34.5428 ; 34.7101 ; 34.9325 ; 35.1992 ; 35.6325 ; 36.3799 ; 36.6807 ; 37.1512 ; 37.8287 ; 38.7201 ; 38.7375 ; 38.7634 ; 
38.8022 ; 38.8602 ; 38.9463 ; 39.0731 ; 39.2568 ; 39.5283 ; 39.6302 ; 39.7798 ; 40.0054 ; 40.3396 ; 40.8146 ; 40.9951 ; 41.2578 ; 41.6426 ; 42.1885 ; 42.9647 ; 43.7347 ; 44.4726 ; 45.1745 ; 45.8484 ; 46.5047 ; 
47.1457 ; 47.7578 ; 48.3354 ; 48.8874 ; 49.0229 ; 49.2212 ; 49.5099 ; 49.926 ; 50.2802 ] 
  
Bolt 2 - Shear Force (kips): [0.039036 ; 0.096387 ; 0.18203 ; 0.30013 ; 0.46381 ; 0.66724 ; 0.86466 ; 1.0365 ; 1.1949 ; 1.3073 ; 1.4365 ; 1.5927 ; 1.6381 ; 1.6939 ; 1.7634 ; 1.8507 ; 1.8523 ; 1.8548 ; 1.8586 ; 
1.8644 ; 1.8723 ; 1.8824 ; 1.8949 ; 1.8999 ; 1.8986 ; 1.8968 ; 1.8968 ; 1.9 ; 1.9143 ; 1.926 ; 1.9442 ; 1.977 ; 2.0541 ; 2.1915 ; 2.3286 ; 2.451 ; 2.5563 ; 2.6363 ; 2.6739 ; 2.6562 ; 2.6326 ; 2.6204 ; 2.6098 ; 2.6024 ; 
2.5933 ; 2.5827 ; 2.5708 ; 2.5644 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9221 ; 35.9017 ; 35.9612 ; 36.1696 ; 36.5095 ; 37.1072 ; 37.6475 ; 38.1071 ; 38.8268 ; 40.0948 ; 42.0597 ; 42.7761 ; 43.8535 ; 45.3908 ; 47.4338 ; 47.4728 ; 47.5311 ; 
47.6128 ; 47.7256 ; 47.8965 ; 48.1399 ; 48.4717 ; 48.9051 ; 49.0601 ; 49.299 ; 49.6588 ; 50.1858 ; 51.0173 ; 51.3826 ; 51.8779 ; 52.4839 ; 53.3323 ; 54.6101 ; 55.7447 ; 56.6767 ; 57.5864 ; 58.2809 ; 59.0165 ; 
59.7418 ; 60.3951 ; 60.954 ; 61.4627 ; 61.6175 ; 61.8377 ; 62.148 ; 62.5555 ; 62.8827 ] 
  
Bolt 3 - Shear Force (kips): [0.030272 ; 0.023255 ; 0.057603 ; 0.11796 ; 0.20926 ; 0.315 ; 0.42294 ; 0.55684 ; 0.7204 ; 0.81692 ; 0.83945 ; 0.95388 ; 1.0097 ; 1.0936 ; 1.1934 ; 1.3182 ; 1.3205 ; 1.3241 ; 1.3344 ; 
1.3562 ; 1.3782 ; 1.4139 ; 1.482 ; 1.5718 ; 1.6266 ; 1.7208 ; 2.1381 ; 2.9327 ; 3.3989 ; 3.3546 ; 3.3899 ; 3.5953 ; 4.1859 ; 4.7451 ; 5.3758 ; 6.0351 ; 6.6653 ; 7.088 ; 7.4324 ; 7.9582 ; 8.4056 ; 8.6645 ; 8.8583 ; 
8.9071 ; 8.9743 ; 9.0687 ; 9.2015 ; 9.3057 ] 
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Figure B.222 Connection L8_6_0.5_0.75_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 401.3381 
  
Plastic Stiffness (k/in): 1.7295 
  
Displacement (in): [1.7511e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.4136 ; 2.1136 ; 2.1246 ; 2.141 ; 2.1656 ; 
2.2025 ; 2.2579 ; 2.3409 ; 2.4655 ; 2.5901 ; 2.7147 ; 2.9016 ; 3.1819 ; 3.2519 ; 3.322 ; 3.4272 ; 3.5848 ; 3.644 ; 3.7327 ; 3.8657 ; 4.0652 ; 4.3646 ; 4.8136 ; 5.2626 ; 5.7116 ; 6.3852 ; 7 ] 
  
Force (kips): [-0.571628 ; 0.775047 ; 1.62319 ; 2.77263 ; 4.30822 ; 6.0497 ; 7.3487 ; 7.99131 ; 8.35379 ; 8.76907 ; 9.30663 ; 10.0027 ; 10.8637 ; 11.8593 ; 12.9256 ; 12.9435 ; 12.9694 ; 13.0067 ; 13.0593 ; 
13.1342 ; 13.2406 ; 13.3968 ; 13.54 ; 13.6768 ; 13.8749 ; 14.1454 ; 14.2094 ; 14.27 ; 14.3571 ; 14.4816 ; 14.5266 ; 14.5914 ; 14.6835 ; 14.8139 ; 14.9902 ; 15.2128 ; 15.394 ; 15.5455 ; 15.734 ; 15.8696 ] 
  
Bolt 1 - Tensile Force (kips): [34.7722 ; 34.7379 ; 34.7145 ; 34.6805 ; 34.6292 ; 34.5627 ; 34.5058 ; 34.4728 ; 34.4518 ; 34.4203 ; 34.4001 ; 34.3729 ; 34.3399 ; 34.3213 ; 34.317 ; 34.3166 ; 34.3159 ; 34.315 ; 
34.314 ; 34.3129 ; 34.3118 ; 34.3109 ; 34.3109 ; 34.3112 ; 34.312 ; 34.3157 ; 34.3172 ; 34.3189 ; 34.3216 ; 34.3264 ; 34.3284 ; 34.3315 ; 34.3362 ; 34.3436 ; 34.3557 ; 34.3756 ; 34.396 ; 34.4173 ; 34.4519 ; 
34.4829 ] 
  
Bolt 1 - Shear Force (kips): [0.047096 ; 0.052607 ; 0.096574 ; 0.16295 ; 0.25755 ; 0.3742 ; 0.47385 ; 0.53545 ; 0.58057 ; 0.64798 ; 0.7053 ; 0.781 ; 0.87523 ; 0.96203 ; 1.0494 ; 1.0513 ; 1.054 ; 1.058 ; 1.0633 ; 
1.071 ; 1.0817 ; 1.0969 ; 1.1106 ; 1.1237 ; 1.1428 ; 1.1683 ; 1.1739 ; 1.1794 ; 1.1874 ; 1.1983 ; 1.2022 ; 1.2079 ; 1.2162 ; 1.2284 ; 1.2453 ; 1.2685 ; 1.2908 ; 1.3119 ; 1.3399 ; 1.3659 ] 
  
Bolt 2 - Tensile Force (kips): [34.7735 ; 34.7102 ; 34.6618 ; 34.6091 ; 34.5662 ; 34.5756 ; 34.666 ; 34.7847 ; 34.8837 ; 35.0396 ; 35.3906 ; 35.9583 ; 36.8882 ; 38.3588 ; 40.0345 ; 40.0607 ; 40.0999 ; 40.1585 ; 
40.2441 ; 40.3698 ; 40.5533 ; 40.8199 ; 41.0731 ; 41.3287 ; 41.6895 ; 42.2098 ; 42.3399 ; 42.4668 ; 42.6534 ; 42.9358 ; 43.0405 ; 43.1944 ; 43.4184 ; 43.7415 ; 44.1968 ; 44.8088 ; 45.3413 ; 45.8051 ; 46.4035 ; 
46.8534 ] 
  
Bolt 2 - Shear Force (kips): [0.039196 ; 0.079419 ; 0.14333 ; 0.23592 ; 0.36707 ; 0.52959 ; 0.67431 ; 0.77186 ; 0.84472 ; 0.95535 ; 1.0745 ; 1.2189 ; 1.3766 ; 1.5245 ; 1.6431 ; 1.6437 ; 1.6443 ; 1.6452 ; 1.6459 ; 
1.6459 ; 1.6455 ; 1.6438 ; 1.6434 ; 1.6455 ; 1.6487 ; 1.6533 ; 1.6544 ; 1.6554 ; 1.6569 ; 1.6599 ; 1.6608 ; 1.6621 ; 1.6644 ; 1.6698 ; 1.6808 ; 1.696 ; 1.7084 ; 1.7188 ; 1.7307 ; 1.7419 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9229 ; 35.8912 ; 35.9232 ; 36.0969 ; 36.3948 ; 36.9018 ; 37.3835 ; 37.8558 ; 38.3996 ; 39.1453 ; 40.7518 ; 43.3251 ; 46.7487 ; 50.7024 ; 50.7857 ; 50.8946 ; 51.0301 ; 
51.2294 ; 51.4774 ; 51.7938 ; 52.2356 ; 52.6255 ; 52.9838 ; 53.5772 ; 54.4973 ; 54.7365 ; 54.9475 ; 55.2405 ; 55.6605 ; 55.8155 ; 56.0258 ; 56.318 ; 56.7696 ; 57.4385 ; 58.3492 ; 59.1145 ; 59.834 ; 60.7088 ; 
61.4245 ] 
  
Bolt 3 - Shear Force (kips): [0.029684 ; 0.020877 ; 0.051465 ; 0.10663 ; 0.19224 ; 0.28107 ; 0.34534 ; 0.3921 ; 0.44488 ; 0.54483 ; 0.71051 ; 0.74546 ; 0.87391 ; 1.056 ; 1.4533 ; 1.5035 ; 1.5463 ; 1.5815 ; 
1.5814 ; 1.5458 ; 1.5177 ; 1.2144 ; 1.2752 ; 1.2899 ; 1.2429 ; 1.6156 ; 1.9854 ; 2.2446 ; 2.5092 ; 2.8016 ; 2.8513 ; 2.9412 ; 3.0728 ; 3.1258 ; 3.4934 ; 3.7365 ; 3.9416 ; 4.0929 ; 4.2739 ; 4.4119 ] 
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Figure B.223 Connection L8_6_0.5_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0972e+003 
  
Plastic Stiffness (k/in): 11.7977 
  
Displacement (in): [2.433e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.22916 ; 0.25732 ; 0.29955 ; 0.3629 ; 
0.38666 ; 0.4223 ; 0.43566 ; 0.45571 ; 0.48578 ; 0.53088 ; 0.59853 ; 0.6239 ; 0.66195 ; 0.71903 ; 0.80466 ; 0.93309 ; 0.9652 ; 0.99731 ; 1.0455 ; 1.1177 ; 1.1448 ; 1.1854 ; 1.2464 ; 1.2693 ; 1.3036 ; 1.355 ; 
1.3743 ; 1.4032 ; 1.4466 ; 1.5117 ; 1.5361 ; 1.5727 ; 1.6276 ; 1.71 ; 1.8336 ; 2.0189 ; 2.0814 ; 2.1752 ; 2.3158 ; 2.5 ] 
  
Force (kips): [-0.810664 ; 1.55321 ; 3.28544 ; 5.47557 ; 7.38017 ; 9.0706 ; 11.2054 ; 13.5226 ; 15.6838 ; 17.3597 ; 18.6427 ; 19.7683 ; 20.9356 ; 22.3037 ; 22.7569 ; 23.3753 ; 24.1998 ; 24.4888 ; 24.9212 ; 
25.0784 ; 25.3243 ; 25.6595 ; 26.1486 ; 26.7955 ; 27.0142 ; 27.3298 ; 27.7708 ; 28.3677 ; 29.258 ; 29.4933 ; 29.7163 ; 30.0227 ; 30.4577 ; 30.6175 ; 30.8416 ; 31.1681 ; 31.2927 ; 31.47 ; 31.7074 ; 31.8035 ; 
31.9466 ; 32.149 ; 32.4434 ; 32.5503 ; 32.7024 ; 32.9146 ; 33.2107 ; 33.6088 ; 34.1238 ; 34.2852 ; 34.5097 ; 34.8121 ; 35.153 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.833 ; 34.7638 ; 34.7074 ; 34.6287 ; 34.5561 ; 34.4883 ; 34.3966 ; 34.2889 ; 34.1784 ; 34.0778 ; 33.9757 ; 33.8212 ; 32.9852 ; 31.5038 ; 30.9854 ; 30.2367 ; 29.16 ; 28.7693 ; 
28.1852 ; 27.972 ; 27.6397 ; 27.1702 ; 26.4701 ; 25.5702 ; 25.5302 ; 25.5265 ; 25.524 ; 25.5247 ; 25.5306 ; 25.5323 ; 25.5343 ; 25.4181 ; 25.4216 ; 25.4244 ; 25.4301 ; 25.439 ; 25.4426 ; 25.4485 ; 25.4573 ; 
25.4315 ; 25.3883 ; 25.3351 ; 25.2501 ; 25.2257 ; 25.1931 ; 25.1578 ; 25.0753 ; 24.9855 ; 24.8786 ; 24.8264 ; 24.7535 ; 24.6485 ; 24.5235 ] 
  
Bolt 1 - Shear Force (kips): [0.051048 ; 0.107723 ; 0.20708 ; 0.336957 ; 0.453608 ; 0.559452 ; 0.696658 ; 0.851564 ; 1.00546 ; 1.14225 ; 1.28027 ; 1.47893 ; 2.39889 ; 3.79947 ; 4.25616 ; 4.89128 ; 5.76182 ; 
6.06774 ; 6.51649 ; 6.67842 ; 6.92806 ; 7.27574 ; 7.77466 ; 8.39223 ; 8.42088 ; 8.42213 ; 8.4224 ; 8.423 ; 8.42507 ; 8.42564 ; 8.42628 ; 8.58782 ; 8.58837 ; 8.58664 ; 8.58325 ; 8.5775 ; 8.57536 ; 8.57226 ; 
8.5676 ; 8.6887 ; 8.89106 ; 9.11315 ; 9.41718 ; 9.50167 ; 9.61025 ; 9.72717 ; 10.001 ; 10.2934 ; 10.7349 ; 10.9244 ; 11.184 ; 11.5313 ; 11.9199 ] 
  
Bolt 2 - Tensile Force (kips): [34.8497 ; 34.751 ; 34.6704 ; 34.5695 ; 34.4886 ; 34.4281 ; 34.3624 ; 34.3274 ; 34.3193 ; 34.3681 ; 34.4673 ; 34.696 ; 34.6205 ; 34.4299 ; 34.4162 ; 34.4874 ; 34.6726 ; 34.7415 ; 
34.8412 ; 34.8762 ; 34.9105 ; 34.9728 ; 35.0468 ; 35.1084 ; 35.0333 ; 34.916 ; 34.7668 ; 34.6054 ; 34.5205 ; 34.5039 ; 34.4906 ; 34.53 ; 34.5729 ; 34.582 ; 34.5777 ; 34.5777 ; 34.5711 ; 34.5551 ; 34.7836 ; 
34.9152 ; 35.1215 ; 35.4282 ; 35.9829 ; 36.1752 ; 36.4427 ; 36.7842 ; 37.461 ; 38.3732 ; 39.6712 ; 40.1241 ; 40.7848 ; 41.7035 ; 42.7557 ] 
  
Bolt 2 - Shear Force (kips): [0.0719628 ; 0.116489 ; 0.231195 ; 0.384231 ; 0.522118 ; 0.647616 ; 0.810904 ; 0.996767 ; 1.18978 ; 1.38249 ; 1.5965 ; 1.86889 ; 2.75012 ; 3.99263 ; 4.3789 ; 4.8311 ; 5.34131 ; 
5.51352 ; 5.75979 ; 5.84826 ; 5.9885 ; 6.17692 ; 6.45442 ; 6.86242 ; 7.08449 ; 7.40801 ; 7.8573 ; 8.45445 ; 9.18906 ; 9.36041 ; 9.52448 ; 9.7233 ; 10.0128 ; 10.1203 ; 10.3279 ; 10.7453 ; 10.9423 ; 11.2429 ; 
11.4609 ; 11.4921 ; 11.5402 ; 11.6148 ; 11.6488 ; 11.6677 ; 11.7057 ; 11.8012 ; 11.7813 ; 11.7974 ; 11.7388 ; 11.6774 ; 11.5736 ; 11.4023 ; 11.1938 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9378 ; 35.9367 ; 36.0345 ; 36.2016 ; 36.3701 ; 36.6521 ; 37.1464 ; 37.9831 ; 38.8441 ; 39.7587 ; 40.9077 ; 42.4218 ; 44.6073 ; 45.3764 ; 46.4654 ; 47.9978 ; 48.5419 ; 
49.3107 ; 49.5732 ; 49.9408 ; 50.4317 ; 51.2004 ; 52.2797 ; 52.6572 ; 53.2085 ; 54.0008 ; 55.0202 ; 56.9099 ; 57.5734 ; 58.2122 ; 59.053 ; 59.9368 ; 60.2628 ; 60.7098 ; 61.3725 ; 61.65 ; 62.0386 ; 62.5578 ; 
62.7253 ; 62.9897 ; 63.3753 ; 63.977 ; 64.214 ; 64.5305 ; 64.9397 ; 65.4726 ; 66.1715 ; 67.0275 ; 67.2814 ; 67.6126 ; 68.0681 ; 68.5786 ] 
  
Bolt 3 - Shear Force (kips): [0.037077 ; 0.016014 ; 0.055916 ; 0.1199 ; 0.18421 ; 0.24131 ; 0.32243 ; 0.42943 ; 0.56825 ; 0.74235 ; 0.92762 ; 1.1388 ; 1.3882 ; 1.6491 ; 1.7303 ; 1.8389 ; 1.9816 ; 2.0296 ; 2.1173 
; 2.1491 ; 2.2097 ; 2.2759 ; 2.3953 ; 2.6483 ; 3.0934 ; 3.9573 ; 4.8261 ; 5.4813 ; 5.4161 ; 5.1684 ; 4.95 ; 5.1235 ; 5.6967 ; 5.7696 ; 5.9108 ; 6.1107 ; 6.2435 ; 6.4356 ; 6.6149 ; 6.7911 ; 6.9892 ; 7.1802 ; 7.4912 ; 
7.6022 ; 7.7337 ; 7.8705 ; 8.0053 ; 8.1666 ; 8.3899 ; 8.4972 ; 8.6743 ; 8.8985 ; 9.1126 ] 
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Figure B.224 Connection L8_6_0.5_0.75_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 953.1904 
  
Plastic Stiffness (k/in): 3.6648 
  
Displacement (in): [2.0685e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.38012 ; 0.44347 ; 0.5385 ; 
0.68104 ; 0.7345 ; 0.81468 ; 0.84474 ; 0.88985 ; 0.90676 ; 0.93213 ; 0.97018 ; 0.98445 ; 1.0059 ; 1.038 ; 1.0861 ; 1.1584 ; 1.2667 ; 1.3074 ; 1.3683 ; 1.4598 ; 1.5969 ; 1.8027 ; 2.0526 ; 2.3026 ; 2.5 ] 
  
Force (kips): [-0.69487 ; 0.443429 ; 1.16683 ; 1.82876 ; 2.73449 ; 3.98039 ; 5.66327 ; 7.70684 ; 9.62339 ; 10.9536 ; 11.7943 ; 12.465 ; 13.0837 ; 13.9103 ; 14.2022 ; 14.6157 ; 15.1796 ; 15.9172 ; 16.1691 ; 
16.5233 ; 16.6603 ; 16.8548 ; 16.9284 ; 17.0374 ; 17.1873 ; 17.2437 ; 17.3275 ; 17.448 ; 17.6239 ; 17.8743 ; 18.2361 ; 18.3779 ; 18.58 ; 18.859 ; 19.2321 ; 19.7391 ; 20.2745 ; 20.7326 ; 21.0599 ] 
  
Bolt 1 - Tensile Force (kips): [34.8328 ; 34.8007 ; 34.7789 ; 34.7581 ; 34.7286 ; 34.6843 ; 34.6202 ; 34.536 ; 34.4481 ; 34.3802 ; 34.3366 ; 34.3115 ; 34.2905 ; 34.2527 ; 34.2397 ; 34.2231 ; 34.2029 ; 34.1811 ; 
34.1743 ; 34.1653 ; 34.1617 ; 34.1569 ; 34.1551 ; 34.1525 ; 34.1493 ; 34.1482 ; 34.1465 ; 34.1441 ; 34.1406 ; 34.1347 ; 34.1217 ; 34.1133 ; 34.0982 ; 34.0704 ; 34.018 ; 33.8431 ; 33.6134 ; 33.3698 ; 33.1713 ] 
  
Bolt 1 - Shear Force (kips): [0.045481 ; 0.053211 ; 0.089822 ; 0.12756 ; 0.18162 ; 0.25804 ; 0.36552 ; 0.5033 ; 0.64286 ; 0.75314 ; 0.83368 ; 0.89127 ; 0.94918 ; 1.0414 ; 1.0725 ; 1.1142 ; 1.1681 ; 1.2348 ; 
1.2572 ; 1.2887 ; 1.3006 ; 1.3177 ; 1.3241 ; 1.3335 ; 1.3466 ; 1.3515 ; 1.3588 ; 1.3695 ; 1.3857 ; 1.4106 ; 1.4523 ; 1.4722 ; 1.5048 ; 1.5594 ; 1.6535 ; 1.9009 ; 2.202 ; 2.5012 ; 2.7371 ] 
  
Bolt 2 - Tensile Force (kips): [34.8485 ; 34.7982 ; 34.7622 ; 34.7289 ; 34.6868 ; 34.6351 ; 34.5842 ; 34.5617 ; 34.6155 ; 34.7537 ; 34.9771 ; 35.2886 ; 35.6273 ; 36.2096 ; 36.4592 ; 36.8534 ; 37.4515 ; 38.2953 ; 
38.5885 ; 38.9989 ; 39.1492 ; 39.3672 ; 39.4478 ; 39.5675 ; 39.7411 ; 39.805 ; 39.9007 ; 40.0415 ; 40.2497 ; 40.5601 ; 41.0029 ; 41.1647 ; 41.401 ; 41.7465 ; 42.2396 ; 42.9312 ; 43.7584 ; 44.5385 ; 45.1235 ] 
  
Bolt 2 - Shear Force (kips): [0.064621 ; 0.059135 ; 0.098017 ; 0.14093 ; 0.20412 ; 0.29468 ; 0.42311 ; 0.58763 ; 0.76018 ; 0.92006 ; 1.0675 ; 1.19 ; 1.289 ; 1.4122 ; 1.451 ; 1.5003 ; 1.5619 ; 1.6362 ; 1.6615 ; 
1.6991 ; 1.7137 ; 1.7355 ; 1.744 ; 1.7562 ; 1.7718 ; 1.7777 ; 1.7859 ; 1.7966 ; 1.8072 ; 1.8121 ; 1.8226 ; 1.8297 ; 1.843 ; 1.8681 ; 1.9122 ; 2.0307 ; 2.1692 ; 2.2951 ; 2.3891 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.951 ; 35.9167 ; 35.8989 ; 35.9072 ; 35.9734 ; 36.1458 ; 36.4124 ; 36.91 ; 37.4769 ; 37.9138 ; 38.4398 ; 39.4588 ; 41.0252 ; 41.6117 ; 42.5011 ; 43.8482 ; 45.722 ; 46.3651 ; 
47.2844 ; 47.5765 ; 47.9911 ; 48.132 ; 48.327 ; 48.5984 ; 48.6972 ; 48.8484 ; 49.0781 ; 49.4185 ; 49.9266 ; 50.6949 ; 51.0313 ; 51.5073 ; 52.0995 ; 52.9261 ; 54.1142 ; 55.3641 ; 56.3927 ; 57.1568 ] 
  
Bolt 3 - Shear Force (kips): [0.038754 ; 0.015723 ; 0.018263 ; 0.038121 ; 0.071236 ; 0.12331 ; 0.20004 ; 0.29202 ; 0.38958 ; 0.50571 ; 0.65376 ; 0.79457 ; 0.82179 ; 0.91719 ; 0.96472 ; 1.0355 ; 1.1358 ; 1.2545 
; 1.2935 ; 1.3482 ; 1.3945 ; 1.4521 ; 1.4807 ; 1.5318 ; 1.5807 ; 1.6098 ; 1.6663 ; 1.7619 ; 2.1771 ; 3.0217 ; 3.5058 ; 3.5378 ; 3.5262 ; 3.6544 ; 4.2391 ; 4.7657 ; 5.5033 ; 6.2372 ; 6.7749 ] 
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Figure B.225 Connection L8_6_0.5_0.75_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.75_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 702.4949 
  
Plastic Stiffness (k/in): 2.1184 
  
Displacement (in): [2.0062e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.59732 ; 0.6971 ; 
0.84677 ; 1.0713 ; 1.408 ; 1.9132 ; 2.0882 ; 2.1538 ; 2.2522 ; 2.3999 ; 2.6214 ; 2.9536 ; 3.4519 ; 3.6269 ; 3.8894 ; 4.2832 ; 4.8738 ; 5.5738 ; 6.2738 ; 6.9738 ; 7 ] 
  
Force (kips): [-0.671709 ; 0.0421248 ; 0.288735 ; 0.638292 ; 1.12827 ; 1.81411 ; 2.76671 ; 4.06474 ; 5.64246 ; 7.00651 ; 7.8317 ; 8.23465 ; 8.5957 ; 9.06456 ; 9.68718 ; 9.90229 ; 10.2021 ; 10.6119 ; 11.1538 ; 
11.8341 ; 12.6392 ; 12.8891 ; 12.9853 ; 13.1192 ; 13.3083 ; 13.5658 ; 13.9177 ; 14.368 ; 14.5054 ; 14.6908 ; 14.9355 ; 15.2305 ; 15.4931 ; 15.6987 ; 15.8583 ; 15.8636 ] 
  
Bolt 1 - Tensile Force (kips): [34.8334 ; 34.8131 ; 34.806 ; 34.7957 ; 34.7804 ; 34.7581 ; 34.7256 ; 34.6763 ; 34.6103 ; 34.5465 ; 34.5038 ; 34.4821 ; 34.4594 ; 34.445 ; 34.4282 ; 34.4197 ; 34.4078 ; 34.3932 ; 
34.376 ; 34.3583 ; 34.3426 ; 34.3377 ; 34.3348 ; 34.3315 ; 34.3277 ; 34.3243 ; 34.3211 ; 34.3244 ; 34.3276 ; 34.3335 ; 34.3447 ; 34.3645 ; 34.3924 ; 34.4248 ; 34.4575 ; 34.4587 ] 
  
Bolt 1 - Shear Force (kips): [0.044699 ; 0.039268 ; 0.04738 ; 0.063399 ; 0.089925 ; 0.1305 ; 0.1899 ; 0.2746 ; 0.38517 ; 0.49066 ; 0.564 ; 0.60734 ; 0.65642 ; 0.69821 ; 0.75078 ; 0.77267 ; 0.80333 ; 0.84324 ; 
0.89379 ; 0.95237 ; 1.0207 ; 1.0439 ; 1.0539 ; 1.0675 ; 1.0864 ; 1.1122 ; 1.1483 ; 1.1915 ; 1.2043 ; 1.2225 ; 1.2469 ; 1.2804 ; 1.3156 ; 1.3468 ; 1.3767 ; 1.3779 ] 
  
Bolt 2 - Tensile Force (kips): [34.8508 ; 34.8203 ; 34.8069 ; 34.7875 ; 34.7601 ; 34.7242 ; 34.6855 ; 34.6517 ; 34.6581 ; 34.7387 ; 34.858 ; 34.9715 ; 35.1043 ; 35.4121 ; 35.8871 ; 36.063 ; 36.3326 ; 36.7897 ; 
37.5298 ; 38.5841 ; 39.8085 ; 40.1786 ; 40.3221 ; 40.532 ; 40.8415 ; 41.2906 ; 41.9134 ; 42.7637 ; 43.0509 ; 43.4613 ; 44.04 ; 44.7856 ; 45.5204 ; 46.1343 ; 46.628 ; 46.6453 ] 
  
Bolt 2 - Shear Force (kips): [0.063718 ; 0.04852 ; 0.054704 ; 0.070364 ; 0.099402 ; 0.14586 ; 0.21605 ; 0.31754 ; 0.44982 ; 0.57974 ; 0.68327 ; 0.75625 ; 0.84199 ; 0.93996 ; 1.054 ; 1.0938 ; 1.1452 ; 1.2098 ; 
1.288 ; 1.3794 ; 1.4896 ; 1.5271 ; 1.5396 ; 1.5515 ; 1.5573 ; 1.5612 ; 1.5696 ; 1.5836 ; 1.5897 ; 1.5993 ; 1.6158 ; 1.6369 ; 1.6563 ; 1.6727 ; 1.6913 ; 1.692 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9784 ; 35.9575 ; 35.9308 ; 35.9027 ; 35.8889 ; 35.9202 ; 36.0622 ; 36.2964 ; 36.7299 ; 37.213 ; 37.6506 ; 38.1589 ; 38.7506 ; 39.9619 ; 40.4565 ; 41.24 ; 42.4486 ; 44.2321 
; 46.6149 ; 49.5895 ; 50.5832 ; 50.9341 ; 51.3689 ; 51.9333 ; 52.6511 ; 53.6605 ; 55.2268 ; 55.711 ; 56.3116 ; 57.1897 ; 58.3578 ; 59.4819 ; 60.4569 ; 61.3091 ; 61.3398 ] 
  
Bolt 3 - Shear Force (kips): [0.037873 ; 0.025505 ; 0.017905 ; 0.013313 ; 0.025707 ; 0.055532 ; 0.1034 ; 0.17707 ; 0.26041 ; 0.32781 ; 0.38289 ; 0.43046 ; 0.50318 ; 0.65425 ; 0.73198 ; 0.74987 ; 0.78269 ; 
0.85003 ; 0.95717 ; 1.0739 ; 1.3673 ; 1.7771 ; 1.728 ; 1.5492 ; 1.2288 ; 1.2751 ; 1.2586 ; 2.2522 ; 2.6861 ; 2.9697 ; 3.3536 ; 3.6748 ; 3.9576 ; 4.1873 ; 4.3926 ; 4.4051 ] 
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Figure B.226 Connection L8_6_0.5_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.3995e+003 
  
Plastic Stiffness (k/in): 12.5525 
  
Displacement (in): [3.779e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.11067 ; 0.12945 ; 0.1576 ; 0.19984 ; 0.26319 ; 0.35822 ; 0.50076 ; 
0.55422 ; 0.57426 ; 0.58178 ; 0.59305 ; 0.60997 ; 0.63534 ; 0.67339 ; 0.68766 ; 0.70907 ; 0.74118 ; 0.78934 ; 0.86158 ; 0.88867 ; 0.89883 ; 0.91407 ; 0.93693 ; 0.97122 ; 1.0227 ; 1.0998 ; 1.2155 ; 1.3891 ; 
1.4516 ; 1.5454 ; 1.686 ; 1.8969 ; 1.9594 ; 2.0532 ; 2.1938 ; 2.4047 ; 2.5 ] 
  
Force (kips): [-1.25533 ; 1.52109 ; 3.43128 ; 5.78709 ; 8.71617 ; 11.8119 ; 14.0263 ; 15.2006 ; 16.1333 ; 17.2084 ; 17.5586 ; 18.0221 ; 18.6128 ; 19.3566 ; 20.3018 ; 21.4707 ; 22.9098 ; 23.3783 ; 23.5585 ; 
23.632 ; 23.7322 ; 23.89 ; 24.126 ; 24.4479 ; 24.563 ; 24.737 ; 24.9806 ; 25.3197 ; 25.7947 ; 25.9723 ; 26.0487 ; 26.1614 ; 26.323 ; 26.5382 ; 26.8309 ; 27.2198 ; 27.7279 ; 28.3953 ; 28.6024 ; 28.8894 ; 29.2679 ; 
29.7202 ; 29.8527 ; 30.0269 ; 30.2579 ; 30.5463 ; 30.6595 ] 
  
Bolt 1 - Tensile Force (kips): [48.5902 ; 48.5015 ; 48.438 ; 48.3577 ; 48.2537 ; 48.1374 ; 48.0496 ; 48.0056 ; 47.9719 ; 47.9324 ; 47.9183 ; 47.8949 ; 47.8612 ; 47.8204 ; 47.7721 ; 47.7196 ; 47.6636 ; 47.6463 ; 
47.6398 ; 47.6372 ; 47.6336 ; 47.6281 ; 47.6203 ; 47.6106 ; 47.6074 ; 47.6031 ; 47.5978 ; 47.5912 ; 47.5832 ; 47.5796 ; 47.5775 ; 47.5745 ; 47.5704 ; 47.5659 ; 47.5613 ; 47.557 ; 47.5525 ; 47.5495 ; 47.5502 ; 
47.5521 ; 47.5565 ; 47.5712 ; 47.5771 ; 47.5795 ; 47.5844 ; 47.5924 ; 47.5965 ] 
  
Bolt 1 - Shear Force (kips): [0.088786 ; 0.090942 ; 0.18219 ; 0.3062 ; 0.46872 ; 0.64752 ; 0.78145 ; 0.85243 ; 0.91179 ; 0.98306 ; 1.0088 ; 1.052 ; 1.1142 ; 1.1911 ; 1.2851 ; 1.3949 ; 1.5229 ; 1.5649 ; 1.5807 ; 
1.5868 ; 1.5955 ; 1.6087 ; 1.6279 ; 1.6539 ; 1.663 ; 1.6761 ; 1.6941 ; 1.7193 ; 1.7549 ; 1.7691 ; 1.7754 ; 1.7846 ; 1.798 ; 1.8158 ; 1.8401 ; 1.8729 ; 1.9194 ; 1.9841 ; 2.0051 ; 2.0352 ; 2.078 ; 2.1319 ; 2.1457 ; 
2.1756 ; 2.2188 ; 2.2834 ; 2.312 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.591 ; 48.44 ; 48.3268 ; 48.1911 ; 48.0192 ; 47.8359 ; 47.6675 ; 47.556 ; 47.4715 ; 47.46 ; 47.4585 ; 47.45 ; 47.443 ; 47.4211 ; 47.376 ; 47.3735 ; 47.5552 ; 47.6381 ; 47.6706 ; 
47.6828 ; 47.7029 ; 47.7331 ; 47.7841 ; 47.8727 ; 47.9074 ; 47.9611 ; 48.0464 ; 48.1798 ; 48.379 ; 48.4509 ; 48.4752 ; 48.5118 ; 48.5687 ; 48.6584 ; 48.7942 ; 49.0121 ; 49.3788 ; 49.9489 ; 50.15 ; 50.45 ; 
50.9077 ; 51.5885 ; 51.8278 ; 52.1985 ; 52.744 ; 53.5768 ; 53.9503 ] 
  
Bolt 2 - Shear Force (kips): [0.078075 ; 0.16442 ; 0.30994 ; 0.50052 ; 0.74823 ; 1.024 ; 1.2471 ; 1.4047 ; 1.5723 ; 1.7447 ; 1.7878 ; 1.8337 ; 1.8799 ; 1.931 ; 1.9846 ; 2.0508 ; 2.1742 ; 2.2136 ; 2.228 ; 2.2339 ; 
2.2417 ; 2.2538 ; 2.2721 ; 2.2986 ; 2.3085 ; 2.3245 ; 2.3483 ; 2.3818 ; 2.4351 ; 2.456 ; 2.4655 ; 2.48 ; 2.5004 ; 2.527 ; 2.5638 ; 2.5984 ; 2.633 ; 2.6986 ; 2.7212 ; 2.7509 ; 2.7883 ; 2.8216 ; 2.8237 ; 2.8293 ; 2.8291 
; 2.7985 ; 2.7779 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8927 ; 49.8329 ; 49.8048 ; 49.8151 ; 49.863 ; 49.9776 ; 49.9907 ; 49.998 ; 50.0458 ; 50.098 ; 50.1552 ; 50.5038 ; 51.2284 ; 52.3223 ; 53.8707 ; 56.1208 ; 56.9327 ; 57.2064 
; 57.2875 ; 57.4066 ; 57.5678 ; 57.7559 ; 58.0019 ; 58.0832 ; 58.1837 ; 58.346 ; 58.5877 ; 58.9349 ; 59.1144 ; 59.2162 ; 59.3572 ; 59.5862 ; 59.9282 ; 60.3294 ; 60.7461 ; 61.2556 ; 62.0446 ; 62.3117 ; 62.7131 ; 
63.1841 ; 63.6036 ; 64.11 ; 64.8487 ; 65.7621 ; 66.7821 ; 67.1726 ] 
  
Bolt 3 - Shear Force (kips): [0.0419357 ; 0.0364074 ; 0.0885295 ; 0.166749 ; 0.280617 ; 0.43011 ; 0.598098 ; 0.769862 ; 0.931535 ; 1.17548 ; 1.28298 ; 1.50035 ; 1.68991 ; 1.82772 ; 1.96492 ; 2.18815 ; 
2.51011 ; 2.61349 ; 2.67402 ; 2.70719 ; 2.74553 ; 2.83415 ; 3.00466 ; 3.24035 ; 3.32815 ; 3.59656 ; 4.83407 ; 6.17217 ; 7.90372 ; 8.34683 ; 8.46526 ; 8.60476 ; 8.85614 ; 9.16905 ; 9.54037 ; 10.6816 ; 12.0029 ; 
13.6138 ; 14.1527 ; 14.8621 ; 15.9916 ; 17.438 ; 17.6163 ; 17.6814 ; 17.8695 ; 18.2394 ; 18.3723 ] 
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Figure B.227 Connection L8_6_0.5_0.875_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 719.6403 
  
Plastic Stiffness (k/in): 2.9635 
  
Displacement (in): [4.8293e-036 ; 0.0078125 ; 0.015625 ; 0.027344 ; 0.044922 ; 0.071289 ; 0.11084 ; 0.17017 ; 0.25916 ; 0.39264 ; 0.4427 ; 0.51778 ; 0.63041 ; 0.79935 ; 1.0494 ; 1.2994 ; 1.5494 ; 1.565 ; 
1.5884 ; 1.6236 ; 1.6763 ; 1.7554 ; 1.7851 ; 1.8296 ; 1.8963 ; 1.9964 ; 2.1466 ; 2.3718 ; 2.5 ] 
  
Force (kips): [-1.18244 ; 2.31133 ; 4.43975 ; 6.83711 ; 8.50175 ; 9.2669 ; 9.70964 ; 10.149 ; 10.8355 ; 11.7598 ; 12.0648 ; 12.4786 ; 13.0147 ; 13.6759 ; 14.465 ; 15.1228 ; 15.6747 ; 15.7111 ; 15.7708 ; 15.8514 ; 
15.9743 ; 16.1433 ; 16.2026 ; 16.2878 ; 16.4109 ; 16.5782 ; 16.8007 ; 17.0969 ; 17.2486 ] 
  
Bolt 1 - Tensile Force (kips): [48.5902 ; 48.4803 ; 48.4102 ; 48.3273 ; 48.2688 ; 48.2482 ; 48.2421 ; 48.2423 ; 48.2383 ; 48.2306 ; 48.2295 ; 48.2309 ; 48.2378 ; 48.2572 ; 48.29 ; 48.3206 ; 48.3569 ; 48.3592 ; 
48.3624 ; 48.3676 ; 48.3762 ; 48.3902 ; 48.3956 ; 48.404 ; 48.4171 ; 48.4375 ; 48.4691 ; 48.5173 ; 48.545 ] 
  
Bolt 1 - Shear Force (kips): [0.085314 ; 0.12741 ; 0.23582 ; 0.37005 ; 0.46987 ; 0.51471 ; 0.54323 ; 0.57014 ; 0.61705 ; 0.68964 ; 0.71376 ; 0.74482 ; 0.78295 ; 0.82427 ; 0.87936 ; 0.93954 ; 0.99022 ; 0.99343 ; 
0.99832 ; 1.0052 ; 1.014 ; 1.0258 ; 1.0299 ; 1.0355 ; 1.0432 ; 1.0533 ; 1.0668 ; 1.0856 ; 1.0957 ] 
  
Bolt 2 - Tensile Force (kips): [48.5901 ; 48.3779 ; 48.2525 ; 48.1328 ; 48.0579 ; 48.0442 ; 48.0695 ; 48.1409 ; 48.2401 ; 48.4372 ; 48.493 ; 48.5805 ; 48.7061 ; 48.8799 ; 49.1408 ; 49.4722 ; 49.8109 ; 49.8324 ; 
49.8648 ; 49.9137 ; 49.9886 ; 50.1061 ; 50.1508 ; 50.2183 ; 50.3203 ; 50.4723 ; 50.6968 ; 51.0466 ; 51.2508 ] 
  
Bolt 2 - Shear Force (kips): [0.073413 ; 0.24006 ; 0.4259 ; 0.65173 ; 0.83486 ; 0.95604 ; 1.0482 ; 1.1287 ; 1.2455 ; 1.3526 ; 1.373 ; 1.3926 ; 1.4076 ; 1.4204 ; 1.437 ; 1.4694 ; 1.5237 ; 1.5278 ; 1.5344 ; 1.5434 ; 
1.556 ; 1.575 ; 1.5821 ; 1.5941 ; 1.6103 ; 1.6321 ; 1.6643 ; 1.7003 ; 1.7123 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.7743 ; 49.6692 ; 49.5669 ; 49.4878 ; 49.2165 ; 48.9825 ; 48.9442 ; 49.1973 ; 49.8735 ; 50.1112 ; 50.4782 ; 51.2722 ; 52.3554 ; 53.9416 ; 55.5198 ; 56.9559 ; 57.0583 ; 
57.1973 ; 57.3684 ; 57.6165 ; 57.8817 ; 57.9626 ; 58.0674 ; 58.2158 ; 58.4067 ; 58.655 ; 58.9957 ; 59.1612 ] 
  
Bolt 3 - Shear Force (kips): [0.043323 ; 0.080019 ; 0.17357 ; 0.29145 ; 0.38812 ; 0.49369 ; 0.55061 ; 0.61162 ; 0.74382 ; 0.95328 ; 1.0324 ; 1.1208 ; 1.0514 ; 1.0067 ; 1.5379 ; 2.6619 ; 3.4282 ; 3.4318 ; 3.2476 ; 
3.1051 ; 2.3864 ; 1.374 ; 1.0842 ; 1.1641 ; 1.3048 ; 1.5945 ; 2.6467 ; 3.9289 ; 4.5152 ] 
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Figure B.228 Connection L8_6_0.5_0.875_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 471.5246 
  
Plastic Stiffness (k/in): 1.9440 
  
Displacement (in): [3.5499e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 1.1081 ; 1.2079 ; 1.3576 ; 
1.5821 ; 1.9188 ; 2.424 ; 3.124 ; 3.299 ; 3.5615 ; 3.5676 ; 3.5769 ; 3.5907 ; 3.6115 ; 3.6426 ; 3.6893 ; 3.7594 ; 3.8645 ; 4.0222 ; 4.2587 ; 4.6135 ; 5.1457 ; 5.8457 ; 6.5457 ; 7 ] 
  
Force (kips): [-1.16481 ; 0.628452 ; 1.41384 ; 2.46535 ; 3.85308 ; 5.20916 ; 5.99641 ; 6.2966 ; 6.51978 ; 6.85859 ; 7.3184 ; 7.48146 ; 7.71503 ; 8.04025 ; 8.48085 ; 9.03802 ; 9.22925 ; 9.48061 ; 9.80602 ; 
10.2089 ; 10.6999 ; 11.214 ; 11.324 ; 11.4753 ; 11.4789 ; 11.4842 ; 11.4928 ; 11.5052 ; 11.523 ; 11.5484 ; 11.5852 ; 11.6372 ; 11.7091 ; 11.8029 ; 11.9211 ; 12.0583 ; 12.1909 ; 12.2809 ; 12.3242 ] 
  
Bolt 1 - Tensile Force (kips): [48.5904 ; 48.5343 ; 48.5097 ; 48.4759 ; 48.429 ; 48.381 ; 48.3517 ; 48.3403 ; 48.3328 ; 48.3204 ; 48.3263 ; 48.3275 ; 48.3282 ; 48.3279 ; 48.3264 ; 48.3249 ; 48.324 ; 48.3248 ; 
48.3302 ; 48.3432 ; 48.3647 ; 48.4025 ; 48.4122 ; 48.4275 ; 48.428 ; 48.4286 ; 48.4292 ; 48.4302 ; 48.4319 ; 48.4345 ; 48.4387 ; 48.4447 ; 48.454 ; 48.4691 ; 48.4934 ; 48.532 ; 48.5848 ; 48.6388 ; 48.6745 ] 
  
Bolt 1 - Shear Force (kips): [0.084906 ; 0.0619 ; 0.088517 ; 0.13616 ; 0.20834 ; 0.28636 ; 0.33772 ; 0.36376 ; 0.38734 ; 0.4245 ; 0.43674 ; 0.44315 ; 0.45498 ; 0.47524 ; 0.50715 ; 0.55356 ; 0.57149 ; 0.59483 ; 
0.62261 ; 0.65593 ; 0.70238 ; 0.75334 ; 0.76553 ; 0.78285 ; 0.78334 ; 0.78403 ; 0.7851 ; 0.78667 ; 0.78891 ; 0.79209 ; 0.79659 ; 0.80368 ; 0.81394 ; 0.82758 ; 0.84524 ; 0.86784 ; 0.89376 ; 0.91703 ; 0.93051 ] 
  
Bolt 2 - Tensile Force (kips): [48.5912 ; 48.4876 ; 48.428 ; 48.3554 ; 48.2762 ; 48.2243 ; 48.2012 ; 48.1946 ; 48.1985 ; 48.2098 ; 48.3359 ; 48.3833 ; 48.4426 ; 48.521 ; 48.6684 ; 48.8715 ; 48.9454 ; 49.0466 ; 
49.1723 ; 49.3499 ; 49.5968 ; 49.9903 ; 50.0857 ; 50.2293 ; 50.2327 ; 50.2377 ; 50.2453 ; 50.2565 ; 50.2734 ; 50.2984 ; 50.3356 ; 50.389 ; 50.467 ; 50.5816 ; 50.7466 ; 50.9656 ; 51.2195 ; 51.4333 ; 51.5548 ] 
  
Bolt 2 - Shear Force (kips): [0.073043 ; 0.11179 ; 0.1772 ; 0.27225 ; 0.40655 ; 0.55051 ; 0.6497 ; 0.69929 ; 0.74969 ; 0.83871 ; 0.9327 ; 0.96483 ; 1.0084 ; 1.0622 ; 1.1158 ; 1.1545 ; 1.1616 ; 1.1683 ; 1.1732 ; 
1.1798 ; 1.1876 ; 1.2319 ; 1.2477 ; 1.2736 ; 1.2742 ; 1.2751 ; 1.2766 ; 1.279 ; 1.2826 ; 1.2878 ; 1.2952 ; 1.3065 ; 1.3231 ; 1.347 ; 1.3819 ; 1.4273 ; 1.4744 ; 1.512 ; 1.5295 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8831 ; 49.7911 ; 49.6879 ; 49.5513 ; 49.34 ; 49.123 ; 48.851 ; 48.6646 ; 48.5786 ; 48.5976 ; 48.6638 ; 48.8283 ; 49.1338 ; 49.617 ; 50.2937 ; 50.6 ; 51.1218 ; 51.7654 ; 
52.6149 ; 53.801 ; 55.3423 ; 55.7064 ; 56.2119 ; 56.2226 ; 56.2378 ; 56.2651 ; 56.3005 ; 56.3459 ; 56.4041 ; 56.4981 ; 56.6307 ; 56.8058 ; 57.0049 ; 57.2759 ; 57.5981 ; 57.929 ; 58.172 ; 58.2916 ] 
  
Bolt 3 - Shear Force (kips): [0.042651 ; 0.028566 ; 0.058619 ; 0.10921 ; 0.18143 ; 0.23486 ; 0.23573 ; 0.17682 ; 0.16758 ; 0.23351 ; 0.3984 ; 0.44916 ; 0.51836 ; 0.60662 ; 0.72882 ; 0.88953 ; 1.5344 ; 2.0858 ; 
2.7532 ; 3.2372 ; 4.0076 ; 4.4849 ; 4.5481 ; 4.4219 ; 4.4052 ; 4.3802 ; 4.2976 ; 4.1718 ; 3.9885 ; 3.7361 ; 3.3702 ; 2.8804 ; 2.4174 ; 1.8665 ; 1.3158 ; 0.96391 ; 1.7105 ; 2.2488 ; 2.5199 ] 
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Figure B.229 Connection L8_6_0.5_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3088 
  
Plastic Stiffness (k/in): 11.7664 
  
Displacement (in): [4.2919e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.014343 ; 0.018051 ; 0.023613 ; 0.031956 ; 0.04447 ; 0.063241 ; 0.091398 ; 0.13363 ; 
0.19699 ; 0.29202 ; 0.32765 ; 0.3811 ; 0.46129 ; 0.49135 ; 0.50263 ; 0.51954 ; 0.54491 ; 0.58297 ; 0.64005 ; 0.66145 ; 0.69356 ; 0.74172 ; 0.81397 ; 0.84106 ; 0.8817 ; 0.92234 ; 0.96297 ; 1.0239 ; 1.1154 ; 
1.2525 ; 1.4582 ; 1.7082 ; 1.7122 ; 1.718 ; 1.7268 ; 1.74 ; 1.7597 ; 1.7894 ; 1.8339 ; 1.9007 ; 2.0008 ; 2.1509 ; 2.2073 ; 2.2917 ; 2.4184 ; 2.5 ] 
  
Force (kips): [ -1.0961 ; -0.248845 ; 0.411718 ; 1.29512 ; 2.47123 ; 4.04004 ; 6.07573 ; 8.73586 ; 10.9577 ; 12.7765 ; 14.7287 ; 16.5017 ; 17.7948 ; 18.8937 ; 20.049 ; 21.2449 ; 22.563 ; 24.0671 ; 24.5548 ; 
25.2253 ; 26.1342 ; 26.4487 ; 26.575 ; 26.754 ; 27.0476 ; 27.4569 ; 28.032 ; 28.2403 ; 28.5376 ; 28.9639 ; 29.5862 ; 29.8384 ; 30.1854 ; 30.497 ; 30.7738 ; 31.1603 ; 31.6982 ; 32.4135 ; 33.3154 ; 34.2143 ; 
34.2288 ; 34.2502 ; 34.2815 ; 34.3271 ; 34.3933 ; 34.493 ; 34.6406 ; 34.8491 ; 35.1327 ; 35.5053 ; 35.6362 ; 35.8198 ; 36.0756 ; 36.2297 ] 
  
Bolt 1 - Tensile Force (kips): [48.5862 ; 48.558 ; 48.5356 ; 48.5049 ; 48.4633 ; 48.4066 ; 48.3312 ; 48.2283 ; 48.1371 ; 48.0585 ; 47.9702 ; 47.8851 ; 47.8166 ; 47.7506 ; 47.678 ; 47.5896 ; 47.489 ; 47.3863 ; 
47.3536 ; 47.3078 ; 47.24 ; 47.2128 ; 47.2011 ; 47.1836 ; 47.1544 ; 47.1103 ; 47.0369 ; 47.0052 ; 46.9492 ; 46.8102 ; 46.4687 ; 46.3143 ; 46.0842 ; 45.8668 ; 45.6696 ; 45.3832 ; 44.9637 ; 44.379 ; 43.6121 ; 
42.8358 ; 42.836 ; 42.8358 ; 42.8341 ; 42.8307 ; 42.8229 ; 42.8131 ; 42.8163 ; 42.8113 ; 42.7623 ; 42.6637 ; 42.6423 ; 42.6074 ; 42.491 ; 42.3751 ] 
  
Bolt 1 - Shear Force (kips): [0.078974 ; 0.050234 ; 0.053523 ; 0.088793 ; 0.15156 ; 0.24203 ; 0.36416 ; 0.52913 ; 0.67133 ; 0.79092 ; 0.92338 ; 1.0513 ; 1.1567 ; 1.2616 ; 1.3795 ; 1.5233 ; 1.6879 ; 1.8585 ; 
1.9131 ; 1.9898 ; 2.1028 ; 2.1468 ; 2.165 ; 2.1923 ; 2.2369 ; 2.3039 ; 2.4135 ; 2.4597 ; 2.5394 ; 2.7307 ; 3.1788 ; 3.3706 ; 3.65 ; 3.9079 ; 4.1392 ; 4.4703 ; 4.945 ; 5.5917 ; 6.42 ; 7.2382 ; 7.2393 ; 7.2412 ; 7.2449 ; 
7.2516 ; 7.2642 ; 7.2814 ; 7.2901 ; 7.3125 ; 7.386 ; 7.5187 ; 7.5537 ; 7.6086 ; 7.75 ; 7.878 ] 
  
Bolt 2 - Tensile Force (kips): [48.5848 ; 48.5434 ; 48.5085 ; 48.4596 ; 48.3913 ; 48.2986 ; 48.1796 ; 48.0278 ; 47.8988 ; 47.7942 ; 47.6776 ; 47.5575 ; 47.4536 ; 47.3787 ; 47.3847 ; 47.5245 ; 47.7899 ; 48.1118 ; 
48.2061 ; 48.3459 ; 48.5536 ; 48.6308 ; 48.6592 ; 48.7027 ; 48.7645 ; 48.8623 ; 49.0044 ; 49.0568 ; 49.1408 ; 49.2602 ; 49.3787 ; 49.4118 ; 49.4741 ; 49.554 ; 49.6529 ; 49.8191 ; 50.0996 ; 50.5782 ; 51.3845 ; 
52.4413 ; 52.4638 ; 52.4972 ; 52.5467 ; 52.6199 ; 52.7277 ; 52.888 ; 53.1314 ; 53.4851 ; 53.9842 ; 54.6992 ; 54.9668 ; 55.3593 ; 55.9353 ; 56.2991 ] 
  
Bolt 2 - Shear Force (kips): [0.065115 ; 0.044616 ; 0.077452 ; 0.13901 ; 0.22831 ; 0.35236 ; 0.51889 ; 0.74328 ; 0.93619 ; 1.0989 ; 1.2832 ; 1.4712 ; 1.6474 ; 1.8376 ; 2.0554 ; 2.2507 ; 2.4044 ; 2.5218 ; 2.5572 ; 
2.6065 ; 2.6773 ; 2.706 ; 2.718 ; 2.736 ; 2.7666 ; 2.8127 ; 2.8944 ; 2.9266 ; 2.9731 ; 3.0667 ; 3.3028 ; 3.4074 ; 3.5545 ; 3.6829 ; 3.7894 ; 3.933 ; 4.1242 ; 4.3558 ; 4.5955 ; 4.7616 ; 4.7556 ; 4.7468 ; 4.7344 ; 
4.7173 ; 4.6944 ; 4.6603 ; 4.5988 ; 4.5193 ; 4.4395 ; 4.3511 ; 4.3094 ; 4.2527 ; 4.211 ; 4.2063 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9686 ; 49.94 ; 49.9023 ; 49.8627 ; 49.8278 ; 49.8149 ; 49.8383 ; 49.881 ; 49.9378 ; 50.0901 ; 50.3166 ; 50.5375 ; 50.729 ; 50.9606 ; 51.5278 ; 52.7361 ; 54.7446 ; 55.4649 ; 
56.5277 ; 58.0276 ; 58.5537 ; 58.7287 ; 58.9647 ; 59.2433 ; 59.5959 ; 60.0357 ; 60.19 ; 60.4303 ; 60.8954 ; 61.7015 ; 62.1087 ; 62.661 ; 63.1307 ; 63.4758 ; 63.9936 ; 64.8002 ; 65.8062 ; 66.9178 ; 67.9907 ; 
68.0099 ; 68.0373 ; 68.0755 ; 68.1255 ; 68.186 ; 68.342 ; 68.6533 ; 69.117 ; 69.7159 ; 70.5677 ; 70.8805 ; 71.3403 ; 72.1528 ; 72.7216 ] 
  
Bolt 3 - Shear Force (kips): [0.0477817 ; 0.0323189 ; 0.0245603 ; 0.0302559 ; 0.0537679 ; 0.0935555 ; 0.154977 ; 0.249465 ; 0.339006 ; 0.420213 ; 0.52586 ; 0.652936 ; 0.812674 ; 1.01771 ; 1.31898 ; 1.70916 
; 2.06263 ; 2.39605 ; 2.50752 ; 2.6528 ; 2.83518 ; 2.89778 ; 2.93764 ; 2.9916 ; 3.1365 ; 3.36071 ; 3.84352 ; 4.6069 ; 5.89124 ; 6.98312 ; 7.54391 ; 7.71359 ; 8.12778 ; 8.85701 ; 9.57847 ; 10.368 ; 11.2038 ; 
12.2178 ; 13.6662 ; 15.5142 ; 15.5772 ; 15.6653 ; 15.7863 ; 15.9542 ; 16.1945 ; 16.4321 ; 16.7994 ; 17.2344 ; 17.7743 ; 18.3656 ; 18.6834 ; 19.0639 ; 19.3756 ; 19.4613 ] 
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Figure B.230 Connection L8_6_0.5_0.875_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 759.5008 
  
Plastic Stiffness (k/in): 3.3005 
  
Displacement (in): [4.0747e-036 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.03125 ; 0.042969 ; 0.060547 ; 0.086914 ; 0.12646 ; 0.18579 ; 0.27478 ; 0.40826 ; 0.45832 ; 0.53341 ; 0.64603 ; 0.81497 ; 1.065 ; 1.1275 ; 
1.1509 ; 1.1861 ; 1.2388 ; 1.2586 ; 1.2882 ; 1.3327 ; 1.3995 ; 1.4245 ; 1.4621 ; 1.5184 ; 1.6028 ; 1.7295 ; 1.9196 ; 1.9821 ; 2.0758 ; 2.2165 ; 2.4274 ; 2.5 ] 
  
Force (kips): [-1.01876 ; 2.55342 ; 4.91484 ; 6.90558 ; 8.41703 ; 9.89403 ; 10.9662 ; 11.7052 ; 12.286 ; 12.8378 ; 13.5828 ; 14.5744 ; 14.9026 ; 15.3413 ; 15.9219 ; 16.6685 ; 17.6 ; 17.8119 ; 17.8882 ; 18.0075 ; 
18.1964 ; 18.2719 ; 18.3779 ; 18.5219 ; 18.727 ; 18.805 ; 18.9239 ; 19.089 ; 19.3212 ; 19.6328 ; 20.0666 ; 20.1999 ; 20.3847 ; 20.6395 ; 20.9876 ; 21.1005 ] 
  
Bolt 1 - Tensile Force (kips): [48.5858 ; 48.4643 ; 48.3784 ; 48.3015 ; 48.2396 ; 48.1755 ; 48.1257 ; 48.0901 ; 48.0688 ; 48.0583 ; 48.0399 ; 48.0148 ; 48.0073 ; 47.9969 ; 47.9847 ; 47.9773 ; 47.9791 ; 47.9805 ; 
47.9813 ; 47.9824 ; 47.9838 ; 47.9843 ; 47.9855 ; 47.9882 ; 47.9934 ; 47.9955 ; 47.9981 ; 48.0027 ; 48.0096 ; 48.0222 ; 48.0447 ; 48.0531 ; 48.0666 ; 48.0883 ; 48.1231 ; 48.1356 ] 
  
Bolt 1 - Shear Force (kips): [0.07459 ; 0.15768 ; 0.29796 ; 0.42471 ; 0.52576 ; 0.63102 ; 0.71679 ; 0.78592 ; 0.83843 ; 0.88131 ; 0.95037 ; 1.0474 ; 1.08 ; 1.1275 ; 1.1925 ; 1.2715 ; 1.3684 ; 1.391 ; 1.3991 ; 
1.4112 ; 1.4297 ; 1.4366 ; 1.4462 ; 1.4594 ; 1.4774 ; 1.484 ; 1.4945 ; 1.5093 ; 1.5317 ; 1.5618 ; 1.6009 ; 1.6122 ; 1.6279 ; 1.6492 ; 1.6782 ; 1.6875 ] 
  
Bolt 2 - Tensile Force (kips): [48.5827 ; 48.3627 ; 48.2161 ; 48.1077 ; 48.0407 ; 47.9762 ; 47.9359 ; 47.9384 ; 48.0119 ; 48.1032 ; 48.2497 ; 48.5817 ; 48.7004 ; 48.8957 ; 49.1822 ; 49.5538 ; 50.0438 ; 50.1666 ; 
50.2123 ; 50.2803 ; 50.3859 ; 50.4259 ; 50.4852 ; 50.5736 ; 50.705 ; 50.7545 ; 50.8294 ; 50.9463 ; 51.1352 ; 51.4336 ; 51.897 ; 52.0464 ; 52.2679 ; 52.5957 ; 53.0838 ; 53.2495 ] 
  
Bolt 2 - Shear Force (kips): [0.059773 ; 0.25159 ; 0.45996 ; 0.64527 ; 0.79358 ; 0.9535 ; 1.1011 ; 1.2434 ; 1.3665 ; 1.4663 ; 1.6003 ; 1.7353 ; 1.7674 ; 1.8029 ; 1.84 ; 1.8765 ; 1.9332 ; 1.9445 ; 1.9484 ; 1.9555 ; 
1.9689 ; 1.9744 ; 1.983 ; 1.9949 ; 2.0147 ; 2.0215 ; 2.0322 ; 2.0444 ; 2.0475 ; 2.0363 ; 2.0259 ; 2.0247 ; 2.0242 ; 2.0263 ; 2.036 ; 2.0402 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.775 ; 49.6852 ; 49.6354 ; 49.631 ; 49.6659 ; 49.662 ; 49.6007 ; 49.5968 ; 49.8373 ; 50.3557 ; 51.3298 ; 51.7139 ; 52.2897 ; 53.1665 ; 54.5217 ; 56.6996 ; 57.2626 ; 57.4644 
; 57.7583 ; 58.1384 ; 58.2868 ; 58.4411 ; 58.5915 ; 58.8042 ; 58.8837 ; 58.9988 ; 59.1935 ; 59.4465 ; 59.7561 ; 60.2767 ; 60.4596 ; 60.6832 ; 61.0448 ; 61.5758 ; 61.7533 ] 
  
Bolt 3 - Shear Force (kips): [0.048261 ; 0.078474 ; 0.17321 ; 0.26391 ; 0.33443 ; 0.4121 ; 0.51166 ; 0.64106 ; 0.78584 ; 0.91632 ; 1.0976 ; 1.2723 ; 1.2882 ; 1.3388 ; 1.4402 ; 1.5985 ; 2.9483 ; 3.5692 ; 3.7564 ; 
3.7645 ; 3.4023 ; 3.0139 ; 2.3632 ; 1.9105 ; 2.0497 ; 2.1291 ; 2.2477 ; 2.486 ; 3.0544 ; 4.0918 ; 5.5409 ; 6.1268 ; 6.8256 ; 7.5727 ; 8.4747 ; 8.8063 ] 
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Figure B.231 Connection L8_6_0.5_0.875_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 482.6021 
  
Plastic Stiffness (k/in): 1.8765 
  
Displacement (in): [3.0987e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 1.1081 ; 1.2079 ; 1.3576 ; 
1.5821 ; 1.9188 ; 2.424 ; 2.599 ; 2.6646 ; 2.763 ; 2.9107 ; 3.1322 ; 3.4644 ; 3.9628 ; 4.4611 ; 4.9594 ; 5.6594 ; 6.3594 ; 7 ] 
  
Force (kips): [-1.01095 ; 0.727034 ; 1.62828 ; 2.83944 ; 4.44507 ; 6.19106 ; 7.43145 ; 7.99681 ; 8.34249 ; 8.76109 ; 9.30373 ; 9.49456 ; 9.76735 ; 10.145 ; 10.6493 ; 11.2819 ; 11.4995 ; 11.7921 ; 12.1738 ; 
12.6693 ; 13.2866 ; 13.483 ; 13.5543 ; 13.6607 ; 13.8208 ; 14.0286 ; 14.3049 ; 14.6589 ; 14.9401 ; 15.161 ; 15.4006 ; 15.5912 ; 15.7252 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.586 ; 48.528 ; 48.4967 ; 48.453 ; 48.3918 ; 48.3194 ; 48.262 ; 48.2324 ; 48.2116 ; 48.1818 ; 48.1715 ; 48.1663 ; 48.1573 ; 48.1432 ; 48.1226 ; 48.0996 ; 48.0924 ; 48.0846 ; 
48.0785 ; 48.0762 ; 48.0793 ; 48.0818 ; 48.0828 ; 48.0842 ; 48.086 ; 48.091 ; 48.1006 ; 48.1199 ; 48.1425 ; 48.168 ; 48.2084 ; 48.2525 ; 48.2936 ] 
  
Bolt 1 - Shear Force (kips): [0.074454 ; 0.065459 ; 0.10851 ; 0.17679 ; 0.27604 ; 0.3948 ; 0.49115 ; 0.54601 ; 0.59078 ; 0.65683 ; 0.69757 ; 0.71494 ; 0.74321 ; 0.7859 ; 0.84847 ; 0.92695 ; 0.95368 ; 0.98843 ; 
1.0306 ; 1.0829 ; 1.1502 ; 1.1715 ; 1.1793 ; 1.1912 ; 1.2096 ; 1.2336 ; 1.2666 ; 1.3082 ; 1.3451 ; 1.3779 ; 1.4172 ; 1.4504 ; 1.4793 ] 
  
Bolt 2 - Tensile Force (kips): [48.5835 ; 48.4824 ; 48.4107 ; 48.3225 ; 48.2245 ; 48.1538 ; 48.1155 ; 48.1086 ; 48.1164 ; 48.1337 ; 48.3135 ; 48.3686 ; 48.4378 ; 48.5878 ; 48.8282 ; 49.2137 ; 49.3546 ; 49.5538 ; 
49.8141 ; 50.1641 ; 50.657 ; 50.8256 ; 50.8891 ; 50.9847 ; 51.1273 ; 51.3345 ; 51.6564 ; 52.1651 ; 52.6328 ; 53.0509 ; 53.5538 ; 53.9924 ; 54.3323 ] 
  
Bolt 2 - Shear Force (kips): [0.059801 ; 0.10716 ; 0.18522 ; 0.29679 ; 0.45393 ; 0.63828 ; 0.79266 ; 0.88474 ; 0.96119 ; 1.0847 ; 1.2157 ; 1.2598 ; 1.3192 ; 1.3921 ; 1.4717 ; 1.5384 ; 1.5526 ; 1.5677 ; 1.5826 ; 
1.6097 ; 1.6656 ; 1.6894 ; 1.6987 ; 1.7129 ; 1.7348 ; 1.7656 ; 1.7953 ; 1.8019 ; 1.8162 ; 1.834 ; 1.8575 ; 1.8789 ; 1.8983 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8791 ; 49.7897 ; 49.6858 ; 49.5723 ; 49.4481 ; 49.4249 ; 49.4022 ; 49.4795 ; 49.5905 ; 49.8045 ; 49.9593 ; 50.2537 ; 50.7321 ; 51.3999 ; 52.522 ; 53.01 ; 53.7109 ; 54.7018 
; 56.0986 ; 58.1098 ; 58.7938 ; 59.0222 ; 59.3589 ; 59.7905 ; 60.2358 ; 60.8183 ; 61.6841 ; 62.3969 ; 63.0018 ; 63.7209 ; 64.3945 ; 64.9376 ] 
  
Bolt 3 - Shear Force (kips): [0.046429 ; 0.029272 ; 0.060008 ; 0.11453 ; 0.19629 ; 0.27467 ; 0.32418 ; 0.32743 ; 0.35302 ; 0.43907 ; 0.62671 ; 0.684 ; 0.76419 ; 0.88734 ; 1.0701 ; 1.382 ; 2.1018 ; 3.0343 ; 3.856 
; 4.3626 ; 4.8256 ; 5.0224 ; 4.9468 ; 4.7226 ; 3.4137 ; 2.0259 ; 0.97358 ; 2.4018 ; 3.468 ; 4.1309 ; 5.1017 ; 5.6911 ; 6.0465 ] 
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Figure B.232 Connection L8_6_0.5_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4588e+003 
  
Plastic Stiffness (k/in): 13.2578 
  
Displacement (in): [5.3547e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.23209 ; 0.34472 ; 0.51366 ; 0.5163 ; 
0.51894 ; 0.5229 ; 0.52884 ; 0.53775 ; 0.55111 ; 0.57115 ; 0.60122 ; 0.6125 ; 0.62941 ; 0.65478 ; 0.69283 ; 0.74992 ; 0.83554 ; 0.86765 ; 0.91581 ; 0.98805 ; 1.0964 ; 1.259 ; 1.2628 ; 1.2685 ; 1.2771 ; 1.2899 ; 
1.3092 ; 1.3381 ; 1.3815 ; 1.4466 ; 1.5443 ; 1.6907 ; 1.7456 ; 1.828 ; 1.9516 ; 2.137 ; 2.387 ; 2.5 ] 
  
Force (kips): [-1.33832 ; 1.47585 ; 3.46407 ; 5.9359 ; 9.05682 ; 11.5494 ; 13.4547 ; 15.3959 ; 17.0409 ; 18.2347 ; 19.3102 ; 20.4831 ; 21.715 ; 23.1262 ; 24.7662 ; 26.6968 ; 26.7247 ; 26.7568 ; 26.8029 ; 26.8786 
; 26.9926 ; 27.1472 ; 27.363 ; 27.6809 ; 27.8033 ; 27.9765 ; 28.2231 ; 28.5744 ; 29.0736 ; 29.8332 ; 30.1162 ; 30.4941 ; 30.973 ; 31.6204 ; 32.4703 ; 32.4893 ; 32.5174 ; 32.5587 ; 32.6192 ; 32.7088 ; 32.8413 ; 
33.0285 ; 33.2932 ; 33.6683 ; 34.1761 ; 34.3645 ; 34.6389 ; 35.0038 ; 35.4654 ; 35.9863 ; 36.1956 ] 
  
Bolt 1 - Tensile Force (kips): [48.6534 ; 48.5485 ; 48.4714 ; 48.3723 ; 48.2399 ; 48.127 ; 48.0363 ; 47.9395 ; 47.8534 ; 47.7893 ; 47.7281 ; 47.6636 ; 47.5785 ; 47.4731 ; 47.3575 ; 47.2083 ; 47.2058 ; 47.2025 ; 
47.1979 ; 47.1904 ; 47.1791 ; 47.163 ; 47.1395 ; 47.1015 ; 47.0865 ; 47.0639 ; 47.0274 ; 46.9652 ; 46.8143 ; 46.384 ; 46.2081 ; 45.9598 ; 45.6262 ; 45.1316 ; 44.4222 ; 44.4058 ; 44.382 ; 44.3469 ; 44.2953 ; 
44.2181 ; 44.1036 ; 43.942 ; 43.7125 ; 43.3762 ; 42.9599 ; 42.9124 ; 42.8752 ; 42.7867 ; 42.5983 ; 42.3265 ; 42.1223 ] 
  
Bolt 1 - Shear Force (kips): [0.074896 ; 0.12391 ; 0.23985 ; 0.39333 ; 0.595 ; 0.76185 ; 0.89336 ; 1.0324 ; 1.1562 ; 1.2523 ; 1.3478 ; 1.4492 ; 1.586 ; 1.7553 ; 1.9385 ; 2.1671 ; 2.171 ; 2.1754 ; 2.1818 ; 2.192 ; 
2.2075 ; 2.2297 ; 2.2622 ; 2.3144 ; 2.3349 ; 2.3656 ; 2.415 ; 2.4988 ; 2.7015 ; 3.256 ; 3.4708 ; 3.7665 ; 4.1535 ; 4.7118 ; 5.4877 ; 5.5052 ; 5.5308 ; 5.5684 ; 5.6235 ; 5.7058 ; 5.8275 ; 5.9989 ; 6.2409 ; 6.5913 ; 
7.022 ; 7.0769 ; 7.1255 ; 7.2299 ; 7.4396 ; 7.736 ; 7.945 ] 
  
Bolt 2 - Tensile Force (kips): [48.6663 ; 48.5131 ; 48.3966 ; 48.2538 ; 48.076 ; 47.9346 ; 47.8217 ; 47.695 ; 47.5875 ; 47.476 ; 47.3856 ; 47.3777 ; 47.5137 ; 47.7641 ; 48.1381 ; 48.5868 ; 48.5924 ; 48.5973 ; 
48.6049 ; 48.6151 ; 48.6299 ; 48.6548 ; 48.6933 ; 48.7487 ; 48.7678 ; 48.7972 ; 48.8422 ; 48.9089 ; 48.9778 ; 49.0038 ; 49.0292 ; 49.0939 ; 49.2298 ; 49.4614 ; 49.8602 ; 49.8693 ; 49.8834 ; 49.9051 ; 49.9385 ; 
49.989 ; 50.066 ; 50.1886 ; 50.3838 ; 50.6879 ; 51.1939 ; 51.437 ; 51.8085 ; 52.331 ; 53.0526 ; 54.0275 ; 54.4591 ] 
  
Bolt 2 - Shear Force (kips): [0.10666 ; 0.14446 ; 0.28853 ; 0.48116 ; 0.73566 ; 0.94595 ; 1.1128 ; 1.2942 ; 1.4745 ; 1.6485 ; 1.8606 ; 2.0732 ; 2.2284 ; 2.3438 ; 2.4449 ; 2.608 ; 2.611 ; 2.6145 ; 2.6196 ; 2.6281 ; 
2.6411 ; 2.6592 ; 2.686 ; 2.7293 ; 2.747 ; 2.7732 ; 2.8139 ; 2.8842 ; 3.046 ; 3.4147 ; 3.541 ; 3.7061 ; 3.9036 ; 4.1654 ; 4.4902 ; 4.4975 ; 4.5078 ; 4.5227 ; 4.5441 ; 4.5757 ; 4.6214 ; 4.6813 ; 4.7595 ; 4.8632 ; 
4.9537 ; 4.919 ; 4.8511 ; 4.7829 ; 4.725 ; 4.6445 ; 4.6395 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8956 ; 49.837 ; 49.8143 ; 49.8393 ; 49.8977 ; 49.9751 ; 50.1696 ; 50.4013 ; 50.6184 ; 50.8811 ; 51.3093 ; 52.1261 ; 53.5591 ; 55.7877 ; 58.8568 ; 58.8943 ; 58.9255 ; 
58.9718 ; 59.0309 ; 59.1098 ; 59.2397 ; 59.4157 ; 59.6545 ; 59.7354 ; 59.8606 ; 60.0403 ; 60.3165 ; 60.8464 ; 61.9279 ; 62.413 ; 63.0215 ; 63.67 ; 64.6234 ; 65.7627 ; 65.793 ; 65.8305 ; 65.8807 ; 65.9497 ; 
66.0424 ; 66.1876 ; 66.3988 ; 66.6958 ; 67.1891 ; 67.8112 ; 68.0877 ; 68.714 ; 69.5464 ; 70.6124 ; 72.0978 ; 72.8344 ] 
  
Bolt 3 - Shear Force (kips): [0.0555156 ; 0.0224809 ; 0.0681373 ; 0.146864 ; 0.260604 ; 0.365461 ; 0.45691 ; 0.573715 ; 0.712396 ; 0.884795 ; 1.07721 ; 1.34581 ; 1.69532 ; 2.12044 ; 2.58132 ; 3.04963 ; 
3.0571 ; 3.06935 ; 3.08748 ; 3.12875 ; 3.1997 ; 3.28487 ; 3.39321 ; 3.58746 ; 3.71588 ; 4.02289 ; 5.01302 ; 6.44122 ; 7.45818 ; 8.02237 ; 8.35251 ; 9.05801 ; 10.178 ; 11.2725 ; 12.4425 ; 12.483 ; 12.5508 ; 
12.6452 ; 12.7696 ; 12.9384 ; 13.1885 ; 13.5568 ; 14.0719 ; 14.8384 ; 15.8713 ; 16.4281 ; 16.9873 ; 17.6293 ; 18.3681 ; 19.2297 ; 19.3609 ] 
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Figure B.233 Connection L8_6_0.5_0.875_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1709e+003 
  
Plastic Stiffness (k/in): 3.3156 
  
Displacement (in): [4.7201e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.33788 ; 0.38012 ; 0.44347 ; 0.5385 ; 
0.68104 ; 0.89486 ; 1.1449 ; 1.2074 ; 1.2699 ; 1.3324 ; 1.3949 ; 1.4183 ; 1.4534 ; 1.5062 ; 1.5853 ; 1.7039 ; 1.8819 ; 1.9444 ; 2.0382 ; 2.1788 ; 2.3897 ; 2.5 ] 
  
Force (kips): [-1.18513 ; 0.306204 ; 1.10175 ; 1.81911 ; 2.81208 ; 4.15077 ; 5.94867 ; 8.05899 ; 9.95376 ; 11.1473 ; 11.8883 ; 12.5047 ; 13.1469 ; 14.0375 ; 14.3477 ; 14.7759 ; 15.3376 ; 16.0524 ; 16.953 ; 
17.8431 ; 18.0672 ; 18.2985 ; 18.5095 ; 18.7032 ; 18.7774 ; 18.8892 ; 19.0407 ; 19.2636 ; 19.5599 ; 19.9734 ; 20.1108 ; 20.298 ; 20.5557 ; 20.9054 ; 21.0771 ] 
  
Bolt 1 - Tensile Force (kips): [48.6535 ; 48.5983 ; 48.5682 ; 48.5404 ; 48.5012 ; 48.4471 ; 48.3712 ; 48.2764 ; 48.1853 ; 48.1282 ; 48.0986 ; 48.0885 ; 48.0782 ; 48.0602 ; 48.0533 ; 48.0441 ; 48.0322 ; 48.0154 ; 
47.9994 ; 47.9893 ; 47.9869 ; 47.9851 ; 47.9853 ; 47.9875 ; 47.9883 ; 47.989 ; 47.9915 ; 47.9947 ; 48.0027 ; 48.0169 ; 48.0224 ; 48.0316 ; 48.047 ; 48.0725 ; 48.0864 ] 
  
Bolt 1 - Shear Force (kips): [0.067462 ; 0.067648 ; 0.10639 ; 0.14725 ; 0.20752 ; 0.29272 ; 0.41301 ; 0.56135 ; 0.70347 ; 0.79819 ; 0.85802 ; 0.89157 ; 0.93714 ; 1.0086 ; 1.0352 ; 1.0731 ; 1.1274 ; 1.2056 ; 
1.2998 ; 1.3951 ; 1.4182 ; 1.4403 ; 1.4592 ; 1.4755 ; 1.4818 ; 1.4915 ; 1.5042 ; 1.524 ; 1.549 ; 1.5837 ; 1.5949 ; 1.6103 ; 1.6314 ; 1.6592 ; 1.6727 ] 
  
Bolt 2 - Tensile Force (kips): [48.6651 ; 48.5799 ; 48.528 ; 48.4801 ; 48.4153 ; 48.335 ; 48.24 ; 48.1437 ; 48.0748 ; 48.0522 ; 48.086 ; 48.1902 ; 48.2757 ; 48.5193 ; 48.6177 ; 48.7689 ; 49.0065 ; 49.366 ; 
49.8334 ; 50.3413 ; 50.4587 ; 50.5738 ; 50.6878 ; 50.8012 ; 50.843 ; 50.9062 ; 51.0022 ; 51.1463 ; 51.3687 ; 51.7222 ; 51.849 ; 52.048 ; 52.3473 ; 52.7884 ; 53.0125 ] 
  
Bolt 2 - Shear Force (kips): [0.096834 ; 0.080346 ; 0.12679 ; 0.17822 ; 0.25494 ; 0.36403 ; 0.51684 ; 0.70579 ; 0.89427 ; 1.0563 ; 1.2149 ; 1.3317 ; 1.4367 ; 1.5618 ; 1.596 ; 1.6361 ; 1.6743 ; 1.707 ; 1.7489 ; 
1.8014 ; 1.8193 ; 1.8375 ; 1.8566 ; 1.8765 ; 1.8843 ; 1.8964 ; 1.9134 ; 1.9384 ; 1.9676 ; 2.0078 ; 2.0192 ; 2.0272 ; 2.0376 ; 2.0578 ; 2.0713 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9297 ; 49.8666 ; 49.8188 ; 49.7631 ; 49.708 ; 49.6586 ; 49.6154 ; 49.6636 ; 49.6436 ; 49.6214 ; 49.7088 ; 50.0692 ; 50.7828 ; 51.0545 ; 51.5547 ; 52.2948 ; 53.3875 ; 
55.0897 ; 57.2686 ; 57.7874 ; 58.1946 ; 58.4311 ; 58.6201 ; 58.6902 ; 58.807 ; 58.9539 ; 59.1807 ; 59.4832 ; 59.9666 ; 60.1571 ; 60.3711 ; 60.6992 ; 61.2082 ; 61.4518 ] 
  
Bolt 3 - Shear Force (kips): [0.056792 ; 0.028717 ; 0.024975 ; 0.042287 ; 0.077259 ; 0.13217 ; 0.2181 ; 0.31757 ; 0.41796 ; 0.53955 ; 0.67027 ; 0.81603 ; 0.97739 ; 1.1975 ; 1.2616 ; 1.2837 ; 1.3353 ; 1.4941 ; 
1.8678 ; 3.446 ; 3.4458 ; 2.5465 ; 1.9899 ; 2.1313 ; 2.2173 ; 2.3166 ; 2.5761 ; 3.11 ; 4.1825 ; 5.6101 ; 6.1952 ; 6.8995 ; 7.6488 ; 8.5757 ; 9.0987 ] 
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Figure B.234 Connection L8_6_0.5_0.875_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_0.875_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 503.2759 
  
Plastic Stiffness (k/in): 1.7784 
  
Displacement (in): [3.4876e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 1.1081 ; 1.2079 ; 1.3576 ; 
1.5821 ; 1.9188 ; 2.424 ; 2.599 ; 2.6646 ; 2.763 ; 2.9107 ; 3.0584 ; 3.206 ; 3.4275 ; 3.5106 ; 3.6351 ; 3.822 ; 4.1023 ; 4.5228 ; 5.1535 ; 5.8535 ; 6.5535 ; 7 ] 
  
Force (kips): [-1.16281 ; 0.6952 ; 1.58948 ; 2.79319 ; 4.38774 ; 6.12849 ; 7.40012 ; 7.99452 ; 8.34226 ; 8.75099 ; 9.28942 ; 9.48002 ; 9.75147 ; 10.1269 ; 10.6285 ; 11.2601 ; 11.4768 ; 11.771 ; 12.158 ; 12.6579 ; 
13.2744 ; 13.4705 ; 13.5427 ; 13.6494 ; 13.8111 ; 13.9536 ; 14.0849 ; 14.2681 ; 14.3355 ; 14.4291 ; 14.5616 ; 14.737 ; 14.9622 ; 15.2264 ; 15.4516 ; 15.6296 ; 15.72 ] 
  
Bolt 1 - Tensile Force (kips): [48.6541 ; 48.5844 ; 48.5489 ; 48.4994 ; 48.4301 ; 48.3487 ; 48.2836 ; 48.252 ; 48.2321 ; 48.2101 ; 48.207 ; 48.2027 ; 48.1951 ; 48.1839 ; 48.1657 ; 48.1424 ; 48.1341 ; 48.1233 ; 
48.1113 ; 48.1 ; 48.0921 ; 48.0903 ; 48.0896 ; 48.0888 ; 48.0874 ; 48.0873 ; 48.0881 ; 48.0906 ; 48.0922 ; 48.0948 ; 48.0998 ; 48.108 ; 48.1218 ; 48.1459 ; 48.1779 ; 48.2136 ; 48.2369 ] 
  
Bolt 1 - Shear Force (kips): [0.066844 ; 0.086573 ; 0.13736 ; 0.21342 ; 0.3224 ; 0.45164 ; 0.5559 ; 0.61194 ; 0.65394 ; 0.70476 ; 0.72979 ; 0.74471 ; 0.76855 ; 0.80387 ; 0.85857 ; 0.93315 ; 0.95925 ; 0.99443 ; 
1.0375 ; 1.0906 ; 1.158 ; 1.1799 ; 1.1882 ; 1.2008 ; 1.2197 ; 1.2367 ; 1.2524 ; 1.274 ; 1.2814 ; 1.2918 ; 1.3061 ; 1.3265 ; 1.3562 ; 1.3976 ; 1.4367 ; 1.4712 ; 1.4932 ] 
  
Bolt 2 - Tensile Force (kips): [48.6677 ; 48.5532 ; 48.4863 ; 48.4034 ; 48.319 ; 48.2544 ; 48.2393 ; 48.2468 ; 48.2532 ; 48.3037 ; 48.4782 ; 48.5186 ; 48.5965 ; 48.7468 ; 48.9952 ; 49.3756 ; 49.5214 ; 49.7217 ; 
49.9863 ; 50.3493 ; 50.8626 ; 51.0291 ; 51.0918 ; 51.1853 ; 51.3245 ; 51.461 ; 51.5941 ; 51.792 ; 51.867 ; 51.9793 ; 52.1445 ; 52.3908 ; 52.7459 ; 53.2235 ; 53.6777 ; 54.0634 ; 54.2734 ] 
  
Bolt 2 - Shear Force (kips): [0.096135 ; 0.10453 ; 0.1691 ; 0.26733 ; 0.40678 ; 0.57083 ; 0.71029 ; 0.79962 ; 0.87646 ; 0.98904 ; 1.1008 ; 1.1398 ; 1.1918 ; 1.2516 ; 1.3145 ; 1.3715 ; 1.3847 ; 1.4004 ; 1.4218 ; 
1.4494 ; 1.5 ; 1.5264 ; 1.5366 ; 1.5529 ; 1.5806 ; 1.6071 ; 1.6327 ; 1.6681 ; 1.6799 ; 1.6971 ; 1.7217 ; 1.7498 ; 1.7803 ; 1.8107 ; 1.8439 ; 1.8747 ; 1.8942 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.883 ; 49.7932 ; 49.6887 ; 49.5678 ; 49.4362 ; 49.4064 ; 49.3693 ; 49.4407 ; 49.5313 ; 49.7341 ; 49.8854 ; 50.1786 ; 50.6502 ; 51.3124 ; 52.4195 ; 52.8999 ; 53.6019 ; 
54.6098 ; 56.021 ; 58.0107 ; 58.7005 ; 58.9321 ; 59.2693 ; 59.7023 ; 60.0128 ; 60.268 ; 60.6521 ; 60.8 ; 61.0099 ; 61.3299 ; 61.742 ; 62.324 ; 63.0264 ; 63.7543 ; 64.4036 ; 64.7729 ] 
  
Bolt 3 - Shear Force (kips): [0.054938 ; 0.023871 ; 0.047821 ; 0.10336 ; 0.19003 ; 0.27149 ; 0.32514 ; 0.33705 ; 0.36243 ; 0.45254 ; 0.64224 ; 0.70069 ; 0.78172 ; 0.90639 ; 1.0905 ; 1.3594 ; 2.0153 ; 2.9476 ; 
3.8135 ; 4.3579 ; 4.8143 ; 5.0564 ; 4.9675 ; 4.7307 ; 3.412 ; 2.3948 ; 1.5559 ; 1.0003 ; 1.3564 ; 1.6889 ; 2.5366 ; 3.2887 ; 3.7709 ; 4.6529 ; 5.4348 ; 5.8863 ; 6.1452 ] 
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Figure B.235 Connection L8_6_0.5_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.8858e+003 
  
Plastic Stiffness (k/in): 11.5732 
  
Displacement (in): [8.2101e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.25146 ; 0.29369 ; 0.35705 ; 0.45208 ; 0.59462 ; 
0.64807 ; 0.72825 ; 0.73577 ; 0.74704 ; 0.76396 ; 0.78933 ; 0.79884 ; 0.81311 ; 0.83452 ; 0.86663 ; 0.91479 ; 0.96295 ; 1.0111 ; 1.0834 ; 1.1917 ; 1.2324 ; 1.2933 ; 1.3847 ; 1.5219 ; 1.7276 ; 1.9776 ; 2.0401 ; 
2.1339 ; 2.2745 ; 2.4854 ; 2.5 ] 
  
Force (kips): [-2.04938 ; 1.43883 ; 3.587 ; 6.20414 ; 9.3287 ; 12.3649 ; 14.2584 ; 15.2273 ; 16.109 ; 17.1359 ; 18.3226 ; 19.6271 ; 20.0454 ; 20.6039 ; 21.3447 ; 22.315 ; 23.5115 ; 23.9018 ; 24.4455 ; 24.5284 ; 
24.6417 ; 24.7936 ; 25.0094 ; 25.0996 ; 25.2252 ; 25.3992 ; 25.6256 ; 25.9363 ; 26.215 ; 26.472 ; 26.8365 ; 27.3234 ; 27.4955 ; 27.7399 ; 28.0611 ; 28.4839 ; 28.993 ; 29.4581 ; 29.558 ; 29.6977 ; 29.8785 ; 
30.1067 ; 30.1211 ] 
  
Bolt 1 - Tensile Force (kips): [63.3353 ; 63.1935 ; 63.1033 ; 62.9879 ; 62.843 ; 62.6943 ; 62.5995 ; 62.5554 ; 62.5129 ; 62.4511 ; 62.3698 ; 62.2742 ; 62.2417 ; 62.2002 ; 62.1449 ; 62.0706 ; 61.9882 ; 61.9634 ; 
61.9312 ; 61.9266 ; 61.9205 ; 61.9134 ; 61.9026 ; 61.8984 ; 61.893 ; 61.8856 ; 61.8774 ; 61.8703 ; 61.8663 ; 61.8637 ; 61.8601 ; 61.8552 ; 61.8513 ; 61.8456 ; 61.8395 ; 61.834 ; 61.8363 ; 61.8544 ; 61.8598 ; 
61.8683 ; 61.8837 ; 61.9114 ; 61.9134 ] 
  
Bolt 1 - Shear Force (kips): [0.14924 ; 0.10831 ; 0.19621 ; 0.32836 ; 0.49792 ; 0.67093 ; 0.78078 ; 0.83353 ; 0.88628 ; 0.96345 ; 1.071 ; 1.2157 ; 1.2654 ; 1.3306 ; 1.4191 ; 1.54 ; 1.6846 ; 1.7315 ; 1.7954 ; 
1.8028 ; 1.8131 ; 1.8261 ; 1.8461 ; 1.8536 ; 1.8639 ; 1.8785 ; 1.8975 ; 1.9193 ; 1.9372 ; 1.9534 ; 1.9784 ; 2.017 ; 2.0351 ; 2.0621 ; 2.0999 ; 2.1528 ; 2.2204 ; 2.2856 ; 2.301 ; 2.3233 ; 2.3537 ; 2.3937 ; 2.3964 ] 
  
Bolt 2 - Tensile Force (kips): [63.3352 ; 63.0701 ; 62.8871 ; 62.6382 ; 62.3051 ; 61.8964 ; 61.4825 ; 60.9453 ; 60.1334 ; 58.9268 ; 57.4554 ; 55.8232 ; 55.2349 ; 54.5198 ; 53.6452 ; 52.6701 ; 51.7153 ; 51.467 ; 
51.1845 ; 51.1526 ; 51.1088 ; 51.0518 ; 50.97 ; 50.938 ; 50.8947 ; 50.8378 ; 50.7777 ; 50.7289 ; 50.7008 ; 50.6945 ; 50.6972 ; 50.7484 ; 50.7752 ; 50.8489 ; 51.0285 ; 51.3309 ; 51.9033 ; 52.683 ; 52.8613 ; 
53.118 ; 53.482 ; 53.9976 ; 54.0298 ] 
  
Bolt 2 - Shear Force (kips): [0.12517 ; 0.2214 ; 0.40192 ; 0.63706 ; 0.9316 ; 1.2331 ; 1.4409 ; 1.5621 ; 1.6663 ; 1.7334 ; 1.765 ; 1.7669 ; 1.7597 ; 1.7585 ; 1.7723 ; 1.8122 ; 1.8887 ; 1.9326 ; 2.0145 ; 2.0263 ; 
2.0427 ; 2.0648 ; 2.0991 ; 2.1125 ; 2.1317 ; 2.1601 ; 2.2008 ; 2.2583 ; 2.312 ; 2.3629 ; 2.4371 ; 2.5218 ; 2.5402 ; 2.5446 ; 2.5158 ; 2.4418 ; 2.2958 ; 2.0892 ; 2.0364 ; 1.9576 ; 1.8415 ; 1.6867 ; 1.6768 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8281 ; 64.6621 ; 64.4301 ; 64.0836 ; 63.516 ; 62.6079 ; 61.2941 ; 59.7631 ; 58.3804 ; 57.5286 ; 57.7538 ; 57.988 ; 58.3742 ; 59.0203 ; 60.0736 ; 61.4875 ; 61.9478 ; 
62.6633 ; 62.7477 ; 62.8258 ; 62.8852 ; 62.9691 ; 63.0057 ; 63.0236 ; 63.0184 ; 62.9692 ; 62.8766 ; 62.7149 ; 62.5339 ; 62.3715 ; 62.1999 ; 62.3187 ; 62.5071 ; 62.7134 ; 62.9791 ; 63.2749 ; 63.5725 ; 63.6829 ; 
63.8102 ; 63.9145 ; 63.9904 ; 63.9959 ] 
  
Bolt 3 - Shear Force (kips): [0.0695712 ; 0.0452206 ; 0.0962306 ; 0.174239 ; 0.280488 ; 0.391893 ; 0.489044 ; 0.564845 ; 0.694646 ; 0.952831 ; 1.34659 ; 1.69426 ; 1.73654 ; 1.96498 ; 2.245 ; 2.4225 ; 2.57347 
; 2.62315 ; 2.8079 ; 2.77935 ; 2.84598 ; 2.9197 ; 3.09251 ; 3.15331 ; 3.27619 ; 3.46158 ; 3.71886 ; 5.32367 ; 7.1727 ; 8.70898 ; 10.4871 ; 12.343 ; 12.9224 ; 13.6508 ; 14.5036 ; 15.6451 ; 16.8238 ; 18.1798 ; 
18.4855 ; 18.9198 ; 19.539 ; 20.3171 ; 20.3661 ] 
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Figure B.236 Connection L8_6_0.5_1.0_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5207e+003 
  
Plastic Stiffness (k/in): 2.7632 
  
Displacement (in): [7.9626e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.8929 ; 1.1429 ; 1.3929 ; 1.6429 ; 1.8929 ; 1.9554 ; 2.0492 ; 2.0843 ; 2.137 ; 2.2161 ; 2.3348 ; 2.5 ] 
  
Force (kips): [-1.98131 ; 0.208449 ; 0.988793 ; 2.03161 ; 3.40104 ; 5.13362 ; 6.99567 ; 8.35336 ; 9.05717 ; 9.48312 ; 9.85738 ; 10.4159 ; 11.2051 ; 11.4751 ; 11.8416 ; 12.3287 ; 12.983 ; 13.7753 ; 14.5068 ; 
15.0988 ; 15.5835 ; 16.0085 ; 16.1286 ; 16.2786 ; 16.3294 ; 16.4076 ; 16.5169 ; 16.6718 ; 16.87 ] 
  
Bolt 1 - Tensile Force (kips): [63.3353 ; 63.2469 ; 63.2156 ; 63.1728 ; 63.1145 ; 63.0373 ; 62.9499 ; 62.8843 ; 62.8544 ; 62.8389 ; 62.8332 ; 62.8278 ; 62.8111 ; 62.8046 ; 62.7965 ; 62.7886 ; 62.7798 ; 62.7826 ; 
62.8036 ; 62.827 ; 62.8572 ; 62.8976 ; 62.9093 ; 62.9287 ; 62.9363 ; 62.9484 ; 62.9668 ; 62.9949 ; 63.0345 ] 
  
Bolt 1 - Shear Force (kips): [ 0.14612 ; 0.089098 ; 0.098337 ; 0.13024 ; 0.1894 ; 0.2761 ; 0.37817 ; 0.45748 ; 0.49824 ; 0.5296 ; 0.55348 ; 0.58655 ; 0.64912 ; 0.6736 ; 0.7098 ; 0.75844 ; 0.82604 ; 0.90623 ; 
0.97788 ; 1.0476 ; 1.1077 ; 1.1536 ; 1.1627 ; 1.1736 ; 1.1775 ; 1.1817 ; 1.1877 ; 1.1958 ; 1.2063 ] 
  
Bolt 2 - Tensile Force (kips): [63.3343 ; 63.1703 ; 63.0986 ; 62.9972 ; 62.8543 ; 62.6643 ; 62.4352 ; 62.1974 ; 61.9222 ; 61.628 ; 61.3131 ; 60.812 ; 59.9448 ; 59.6131 ; 59.1157 ; 58.4012 ; 57.4741 ; 56.3916 ; 
55.5906 ; 55.0575 ; 54.7585 ; 54.6784 ; 54.6696 ; 54.676 ; 54.6793 ; 54.6889 ; 54.7079 ; 54.7554 ; 54.8637 ] 
  
Bolt 2 - Shear Force (kips): [0.12067 ; 0.13184 ; 0.19625 ; 0.29042 ; 0.42159 ; 0.59701 ; 0.79749 ; 0.96266 ; 1.0705 ; 1.145 ; 1.1954 ; 1.2438 ; 1.264 ; 1.2608 ; 1.2491 ; 1.2248 ; 1.1925 ; 1.153 ; 1.1593 ; 1.2158 ; 
1.2859 ; 1.3719 ; 1.3944 ; 1.4259 ; 1.4373 ; 1.4535 ; 1.4772 ; 1.511 ; 1.5622 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8955 ; 64.786 ; 64.6167 ; 64.336 ; 63.867 ; 63.0703 ; 61.9555 ; 60.4647 ; 58.8407 ; 57.3019 ; 56.2107 ; 55.6388 ; 55.5461 ; 55.4806 ; 55.486 ; 55.6544 ; 56.4324 ; 57.412 ; 
58.2695 ; 59.0315 ; 59.7442 ; 59.8365 ; 59.8084 ; 59.7851 ; 59.7441 ; 59.6629 ; 59.6169 ; 59.4932 ] 
  
Bolt 3 - Shear Force (kips): [0.069657 ; 0.041234 ; 0.04219 ; 0.06531 ; 0.1018 ; 0.1381 ; 0.14025 ; 0.097076 ; 0.071131 ; 0.095085 ; 0.13667 ; 0.20259 ; 0.40005 ; 0.49488 ; 0.6392 ; 0.84567 ; 1.8585 ; 3.3078 ; 
4.2504 ; 4.8111 ; 4.9892 ; 4.7406 ; 3.7291 ; 2.5369 ; 2.2031 ; 1.443 ; 0.52415 ; 0.78333 ; 1.9801 ] 
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Figure B.237 Connection L8_6_0.5_1.0_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 616.1317 
  
Plastic Stiffness (k/in): 1.4034 
  
Displacement (in): [7.9727e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.0589 ; 1.2362 ; 1.5023 ; 1.9015 ; 2.5001 ; 
2.6751 ; 2.9376 ; 3.3314 ; 3.922 ; 4.097 ; 4.3595 ; 4.622 ; 4.8845 ; 5.2783 ; 5.8689 ; 6.5689 ; 7 ] 
  
Force (kips): [-1.95451 ; 0.589114 ; 1.41496 ; 2.51483 ; 3.89944 ; 5.18152 ; 5.91756 ; 6.21705 ; 6.4434 ; 6.78117 ; 7.22235 ; 7.80567 ; 8.55502 ; 8.81829 ; 9.14194 ; 9.54912 ; 10.032 ; 10.5869 ; 10.7211 ; 
10.9053 ; 11.1462 ; 11.4358 ; 11.5073 ; 11.6075 ; 11.6944 ; 11.7726 ; 11.8837 ; 12.0041 ; 12.11 ; 12.1599 ] 
  
Bolt 1 - Tensile Force (kips): [63.3356 ; 63.2328 ; 63.1986 ; 63.1508 ; 63.0872 ; 63.0233 ; 62.9831 ; 62.9652 ; 62.9532 ; 62.9333 ; 62.9325 ; 62.9296 ; 62.9178 ; 62.9085 ; 62.899 ; 62.8902 ; 62.8884 ; 62.9024 ; 
62.9083 ; 62.9183 ; 62.9363 ; 62.9704 ; 62.9805 ; 62.9964 ; 63.0128 ; 63.0284 ; 63.048 ; 63.0854 ; 63.1322 ; 63.1624 ] 
  
Bolt 1 - Shear Force (kips): [0.14559 ; 0.09271 ; 0.11135 ; 0.15241 ; 0.21811 ; 0.28943 ; 0.33845 ; 0.36658 ; 0.39088 ; 0.42955 ; 0.43814 ; 0.4637 ; 0.52195 ; 0.55368 ; 0.59439 ; 0.6475 ; 0.71062 ; 0.78133 ; 
0.79981 ; 0.82581 ; 0.86063 ; 0.90259 ; 0.91506 ; 0.93234 ; 0.9488 ; 0.96595 ; 0.99601 ; 1.0303 ; 1.0669 ; 1.0872 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.336 ; 63.1369 ; 63.0451 ; 62.9136 ; 62.7441 ; 62.5659 ; 62.4218 ; 62.3278 ; 62.2142 ; 61.984 ; 61.6106 ; 61.0467 ; 60.1749 ; 59.7482 ; 59.1328 ; 58.3901 ; 57.4849 ; 56.6991 ; 
56.512 ; 56.2894 ; 56.056 ; 55.9244 ; 55.899 ; 55.874 ; 55.8665 ; 55.8701 ; 55.8808 ; 55.9198 ; 55.9509 ; 55.9717 ] 
  
Bolt 2 - Shear Force (kips): [0.12014 ; 0.16786 ; 0.24816 ; 0.3624 ; 0.51569 ; 0.67118 ; 0.77458 ; 0.82663 ; 0.8759 ; 0.96129 ; 1.0212 ; 1.063 ; 1.047 ; 1.0289 ; 0.99648 ; 0.95212 ; 0.89555 ; 0.89477 ; 0.90241 ; 
0.91689 ; 0.95079 ; 1.0173 ; 1.0365 ; 1.0649 ; 1.0917 ; 1.1184 ; 1.1655 ; 1.2246 ; 1.2859 ; 1.3218 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8162 ; 64.6146 ; 64.2502 ; 63.5677 ; 62.4374 ; 61.0227 ; 59.531 ; 58.1836 ; 56.966 ; 55.8546 ; 55.0809 ; 54.8834 ; 54.8006 ; 54.6694 ; 54.7076 ; 54.9737 ; 55.5446 ; 
55.6524 ; 55.858 ; 56.1709 ; 56.6887 ; 56.8527 ; 57.0122 ; 57.0087 ; 56.9705 ; 57.1084 ; 57.1227 ; 57.1145 ; 57.0985 ] 
  
Bolt 3 - Shear Force (kips): [0.067634 ; 0.0455 ; 0.059841 ; 0.080417 ; 0.077982 ; 0.039504 ; 0.21124 ; 0.40623 ; 0.51558 ; 0.52094 ; 0.37608 ; 0.24034 ; 1.111 ; 2.7481 ; 3.7145 ; 4.6729 ; 5.0453 ; 5.1015 ; 
5.1415 ; 5.257 ; 5.2713 ; 5.4201 ; 5.5981 ; 5.2957 ; 4.6928 ; 4.076 ; 4.0991 ; 3.9028 ; 3.6906 ; 3.5331 ] 
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Figure B.238 Connection L8_6_0.5_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.8135e+003 
  
Plastic Stiffness (k/in): 12.8604 
  
Displacement (in): [8.9431e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.51805 ; 0.58055 ; 
0.60399 ; 0.61278 ; 0.62596 ; 0.64574 ; 0.66057 ; 0.68282 ; 0.69116 ; 0.70367 ; 0.72245 ; 0.7506 ; 0.79284 ; 0.85619 ; 0.87995 ; 0.91558 ; 0.96904 ; 1.0492 ; 1.1695 ; 1.2146 ; 1.2822 ; 1.3837 ; 1.5359 ; 1.6501 ; 
1.8214 ; 2.0713 ; 2.3213 ; 2.5 ] 
  
Force (kips): [-1.78586 ; 1.49737 ; 3.70917 ; 6.43219 ; 9.77273 ; 13.3715 ; 15.4893 ; 16.7354 ; 17.7452 ; 18.6779 ; 19.6671 ; 20.769 ; 21.9894 ; 23.3032 ; 24.835 ; 26.6442 ; 27.2169 ; 27.4255 ; 27.5096 ; 27.6589 
; 27.8845 ; 28.0533 ; 28.3049 ; 28.4014 ; 28.5303 ; 28.7306 ; 29.0116 ; 29.3945 ; 29.9004 ; 30.0813 ; 30.3411 ; 30.7111 ; 31.2267 ; 31.8998 ; 32.1328 ; 32.4633 ; 32.9184 ; 33.524 ; 33.9242 ; 34.4474 ; 35.069 ; 
35.5575 ; 35.855 ] 
  
Bolt 1 - Tensile Force (kips): [63.3335 ; 63.1973 ; 63.1015 ; 62.9773 ; 62.8159 ; 62.6305 ; 62.515 ; 62.4435 ; 62.3824 ; 62.3222 ; 62.2561 ; 62.1776 ; 62.0768 ; 61.9567 ; 61.8178 ; 61.6615 ; 61.6128 ; 61.5954 ; 
61.5889 ; 61.5785 ; 61.5619 ; 61.5495 ; 61.5316 ; 61.5249 ; 61.5162 ; 61.502 ; 61.482 ; 61.4544 ; 61.4204 ; 61.4078 ; 61.3898 ; 61.3636 ; 61.324 ; 61.2733 ; 61.2562 ; 61.2314 ; 61.1972 ; 61.1532 ; 61.1238 ; 
61.0861 ; 61.0436 ; 61.0153 ; 61.007 ] 
  
Bolt 1 - Shear Force (kips): [0.13396 ; 0.11889 ; 0.23457 ; 0.39598 ; 0.60574 ; 0.8429 ; 0.98979 ; 1.0812 ; 1.1617 ; 1.2438 ; 1.3345 ; 1.4372 ; 1.5817 ; 1.7748 ; 1.9947 ; 2.2476 ; 2.3286 ; 2.3577 ; 2.3685 ; 2.385 ; 
2.4117 ; 2.4314 ; 2.4596 ; 2.4701 ; 2.4839 ; 2.5063 ; 2.5383 ; 2.5821 ; 2.6369 ; 2.6572 ; 2.6867 ; 2.7306 ; 2.7986 ; 2.8924 ; 2.9251 ; 2.9738 ; 3.0453 ; 3.1456 ; 3.2185 ; 3.322 ; 3.4623 ; 3.5905 ; 3.6693 ] 
  
Bolt 2 - Tensile Force (kips): [63.3308 ; 63.1063 ; 62.933 ; 62.6967 ; 62.3716 ; 61.9782 ; 61.6781 ; 61.4373 ; 61.1199 ; 60.7024 ; 60.1168 ; 59.3578 ; 58.4708 ; 57.3721 ; 56.028 ; 54.7986 ; 54.4609 ; 54.373 ; 
54.3436 ; 54.3011 ; 54.2435 ; 54.2074 ; 54.1717 ; 54.158 ; 54.142 ; 54.1192 ; 54.0951 ; 54.0752 ; 54.0981 ; 54.1099 ; 54.1449 ; 54.2204 ; 54.3815 ; 54.6824 ; 54.7993 ; 54.98 ; 55.2684 ; 55.7276 ; 56.0646 ; 
56.5867 ; 57.2999 ; 57.927 ; 58.3695 ] 
  
Bolt 2 - Shear Force (kips): [0.10411 ; 0.207 ; 0.39575 ; 0.64041 ; 0.95278 ; 1.3032 ; 1.5248 ; 1.6685 ; 1.8013 ; 1.934 ; 2.0666 ; 2.1708 ; 2.2442 ; 2.2679 ; 2.2997 ; 2.3601 ; 2.3893 ; 2.4055 ; 2.4124 ; 2.4243 ; 
2.4442 ; 2.4599 ; 2.4839 ; 2.4933 ; 2.5061 ; 2.5282 ; 2.561 ; 2.6091 ; 2.6708 ; 2.6919 ; 2.7209 ; 2.7512 ; 2.7588 ; 2.7586 ; 2.757 ; 2.7518 ; 2.7377 ; 2.7061 ; 2.6761 ; 2.624 ; 2.5383 ; 2.446 ; 2.3749 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8226 ; 64.6572 ; 64.4255 ; 64.1117 ; 63.6303 ; 63.1824 ; 62.6949 ; 61.9872 ; 61.078 ; 60.1029 ; 59.3497 ; 58.9853 ; 59.6151 ; 61.1838 ; 63.392 ; 64.129 ; 64.4189 ; 64.5142 
; 64.6021 ; 64.7433 ; 64.8661 ; 64.9922 ; 65.041 ; 65.0844 ; 65.1474 ; 65.2503 ; 65.3684 ; 65.3896 ; 65.381 ; 65.391 ; 65.4091 ; 65.4644 ; 65.5097 ; 65.4849 ; 65.4933 ; 65.5596 ; 65.7211 ; 65.8225 ; 65.9347 ; 
66.0113 ; 66.0161 ; 66.2336 ] 
  
Bolt 3 - Shear Force (kips): [ 0.078955 ; 0.0460281 ; 0.087676 ; 0.156386 ; 0.259939 ; 0.382658 ; 0.468898 ; 0.533932 ; 0.630618 ; 0.803993 ; 1.07724 ; 1.4554 ; 1.96715 ; 2.39687 ; 2.67841 ; 2.91715 ; 3.12232 
; 3.40413 ; 3.31699 ; 3.0998 ; 3.17646 ; 3.26285 ; 3.45178 ; 3.53463 ; 3.6731 ; 3.92979 ; 4.29502 ; 4.68295 ; 6.81561 ; 7.69843 ; 8.83797 ; 10.2418 ; 11.9042 ; 13.8466 ; 14.7063 ; 15.8493 ; 17.1882 ; 18.9766 ; 
20.2136 ; 21.7199 ; 23.578 ; 25.2148 ; 26.0907 ] 
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Figure B.239 Connection L8_6_0.5_1.0_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 870.7366 
  
Plastic Stiffness (k/in): 3.5094 
  
Displacement (in): [7.1041e-036 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.03125 ; 0.039063 ; 0.050781 ; 0.068359 ; 0.094727 ; 0.13428 ; 0.1936 ; 0.28259 ; 0.41608 ; 0.6163 ; 0.8663 ; 1.1163 ; 1.3663 ; 1.3819 ; 
1.4054 ; 1.4405 ; 1.4933 ; 1.5724 ; 1.602 ; 1.6465 ; 1.7133 ; 1.8134 ; 1.9635 ; 2.1137 ; 2.2639 ; 2.4891 ; 2.5 ] 
  
Force (kips): [-1.72291 ; 2.59707 ; 5.07972 ; 7.09331 ; 8.5728 ; 9.599 ; 10.5285 ; 11.2267 ; 11.7964 ; 12.2849 ; 12.7935 ; 13.5169 ; 14.4674 ; 15.6179 ; 16.7592 ; 17.6065 ; 18.3204 ; 18.3731 ; 18.4596 ; 18.5692 ; 
18.7185 ; 18.94 ; 19.0206 ; 19.1349 ; 19.2965 ; 19.5212 ; 19.8376 ; 20.1306 ; 20.3941 ; 20.75 ; 20.7658 ] 
  
Bolt 1 - Tensile Force (kips): [63.3331 ; 63.1526 ; 63.0388 ; 62.94 ; 62.863 ; 62.8071 ; 62.7543 ; 62.7129 ; 62.678 ; 62.656 ; 62.6395 ; 62.6128 ; 62.5724 ; 62.523 ; 62.4804 ; 62.4676 ; 62.4684 ; 62.4682 ; 
62.4678 ; 62.4688 ; 62.4717 ; 62.477 ; 62.4792 ; 62.4832 ; 62.4904 ; 62.5033 ; 62.525 ; 62.5489 ; 62.5751 ; 62.6161 ; 62.6183 ] 
  
Bolt 1 - Shear Force (kips): [0.13012 ; 0.17546 ; 0.31964 ; 0.4479 ; 0.5481 ; 0.62138 ; 0.69227 ; 0.75198 ; 0.80852 ; 0.84951 ; 0.89091 ; 0.95372 ; 1.0509 ; 1.1906 ; 1.3583 ; 1.4865 ; 1.5919 ; 1.599 ; 1.6089 ; 
1.6216 ; 1.6385 ; 1.6615 ; 1.6695 ; 1.6808 ; 1.696 ; 1.7159 ; 1.743 ; 1.767 ; 1.7884 ; 1.8203 ; 1.8218 ] 
  
Bolt 2 - Tensile Force (kips): [63.3287 ; 62.9894 ; 62.7307 ; 62.5071 ; 62.3321 ; 62.1858 ; 62.009 ; 61.7704 ; 61.4912 ; 61.2244 ; 60.9347 ; 60.4873 ; 59.8972 ; 58.9184 ; 57.8678 ; 57.2212 ; 56.8526 ; 56.8335 ; 
56.8063 ; 56.7757 ; 56.7455 ; 56.7192 ; 56.7115 ; 56.7048 ; 56.7105 ; 56.7656 ; 56.8827 ; 57.0259 ; 57.1987 ; 57.5106 ; 57.5254 ] 
  
Bolt 2 - Shear Force (kips): [0.099434 ; 0.3244 ; 0.56984 ; 0.77906 ; 0.94053 ; 1.06 ; 1.1817 ; 1.297 ; 1.4046 ; 1.4827 ; 1.5447 ; 1.6036 ; 1.6403 ; 1.618 ; 1.5989 ; 1.6081 ; 1.6705 ; 1.6757 ; 1.6836 ; 1.6943 ; 
1.7101 ; 1.7352 ; 1.7447 ; 1.7582 ; 1.779 ; 1.8115 ; 1.8585 ; 1.9038 ; 1.9369 ; 1.9403 ; 1.9395 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.5489 ; 64.0348 ; 63.4251 ; 62.8629 ; 62.3185 ; 61.5732 ; 60.6084 ; 59.4193 ; 58.2047 ; 57.3689 ; 56.9145 ; 56.9839 ; 57.8783 ; 59.4491 ; 60.4534 ; 61.3423 ; 61.4066 ; 
61.4653 ; 61.4748 ; 61.4585 ; 61.3595 ; 61.3027 ; 61.218 ; 61.1133 ; 60.9598 ; 60.9544 ; 61.0525 ; 61.1853 ; 61.2746 ; 61.2759 ] 
  
Bolt 3 - Shear Force (kips): [0.076813 ; 0.074872 ; 0.13012 ; 0.1611 ; 0.16998 ; 0.17024 ; 0.18266 ; 0.2435 ; 0.36061 ; 0.48733 ; 0.64397 ; 0.91352 ; 1.2888 ; 2.1405 ; 4.4115 ; 5.0956 ; 5.8084 ; 5.7158 ; 5.0901 ; 
4.3239 ; 3.43 ; 2.0841 ; 1.7465 ; 1.6402 ; 1.9654 ; 2.9506 ; 4.4513 ; 5.8989 ; 7.1531 ; 8.604 ; 8.6742 ] 
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Figure B.240 Connection L8_6_0.5_1.0_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 610.9824 
  
Plastic Stiffness (k/in): 1.6687 
  
Displacement (in): [7.0137e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 0.90857 ; 1.0084 ; 1.158 ; 
1.3825 ; 1.7193 ; 2.2244 ; 2.3994 ; 2.6619 ; 3.0557 ; 3.2033 ; 3.4248 ; 3.757 ; 4.2554 ; 4.9554 ; 4.9991 ; 5.0648 ; 5.1632 ; 5.3109 ; 5.5323 ; 5.8646 ; 6.3629 ; 7 ] 
  
Force (kips): [-1.70976 ; 0.680451 ; 1.63155 ; 2.89138 ; 4.50956 ; 6.20637 ; 7.38614 ; 7.92237 ; 8.26556 ; 8.67978 ; 9.20548 ; 9.38855 ; 9.65039 ; 10.0145 ; 10.5163 ; 10.708 ; 10.9595 ; 11.2949 ; 11.7165 ; 
12.2477 ; 12.9009 ; 13.096 ; 13.3616 ; 13.7179 ; 13.8508 ; 14.0356 ; 14.2793 ; 14.5805 ; 14.902 ; 14.9251 ; 14.9557 ; 14.9971 ; 15.0539 ; 15.137 ; 15.2475 ; 15.3906 ; 15.5417 ] 
  
Bolt 1 - Tensile Force (kips): [63.3334 ; 63.2349 ; 63.193 ; 63.1349 ; 63.0551 ; 62.9628 ; 62.89 ; 62.8518 ; 62.8244 ; 62.787 ; 62.7673 ; 62.7588 ; 62.7462 ; 62.7284 ; 62.6994 ; 62.6859 ; 62.6683 ; 62.6455 ; 
62.6227 ; 62.6012 ; 62.5864 ; 62.5846 ; 62.5848 ; 62.5901 ; 62.5926 ; 62.5972 ; 62.6083 ; 62.6319 ; 62.6695 ; 62.6702 ; 62.6716 ; 62.6742 ; 62.679 ; 62.6868 ; 62.7007 ; 62.7256 ; 62.7595 ] 
  
Bolt 1 - Shear Force (kips): [ 0.12982 ; 0.092128 ; 0.12959 ; 0.19604 ; 0.29432 ; 0.41123 ; 0.5063 ; 0.56324 ; 0.61074 ; 0.67734 ; 0.71299 ; 0.72887 ; 0.7541 ; 0.79292 ; 0.85975 ; 0.89101 ; 0.93336 ; 0.99272 ; 
1.0628 ; 1.1476 ; 1.2479 ; 1.2769 ; 1.3152 ; 1.3655 ; 1.3835 ; 1.4097 ; 1.4428 ; 1.4839 ; 1.537 ; 1.5426 ; 1.5503 ; 1.5613 ; 1.5764 ; 1.598 ; 1.6269 ; 1.6639 ; 1.7073 ] 
  
Bolt 2 - Tensile Force (kips): [63.3298 ; 63.1586 ; 63.0532 ; 62.9031 ; 62.7038 ; 62.483 ; 62.2817 ; 62.1299 ; 61.9842 ; 61.7376 ; 61.3905 ; 61.2486 ; 61.0553 ; 60.8181 ; 60.4621 ; 60.2971 ; 60.0375 ; 59.6055 ; 
59.0855 ; 58.4569 ; 57.8788 ; 57.7318 ; 57.5636 ; 57.4579 ; 57.4422 ; 57.4344 ; 57.4702 ; 57.6297 ; 57.9123 ; 57.9298 ; 57.9595 ; 58.0028 ; 58.0658 ; 58.1574 ; 58.2902 ; 58.4833 ; 58.6928 ] 
  
Bolt 2 - Shear Force (kips): [0.099386 ; 0.153 ; 0.24824 ; 0.3809 ; 0.56011 ; 0.76163 ; 0.92273 ; 1.0125 ; 1.0858 ; 1.2004 ; 1.2916 ; 1.3175 ; 1.3453 ; 1.3679 ; 1.3782 ; 1.3747 ; 1.3625 ; 1.3301 ; 1.2835 ; 1.2501 ; 
1.2752 ; 1.2929 ; 1.3213 ; 1.3725 ; 1.3934 ; 1.4241 ; 1.4697 ; 1.5368 ; 1.6195 ; 1.6256 ; 1.6343 ; 1.6463 ; 1.6622 ; 1.6831 ; 1.6995 ; 1.7062 ; 1.716 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8064 ; 64.5946 ; 64.2069 ; 63.4989 ; 62.4104 ; 61.0495 ; 59.5875 ; 58.3352 ; 57.3153 ; 56.3655 ; 56.1014 ; 55.8739 ; 55.8098 ; 56.0796 ; 56.1929 ; 56.3224 ; 56.6735 ; 
57.1903 ; 57.818 ; 58.791 ; 59.121 ; 59.6169 ; 60.3467 ; 60.5476 ; 60.6714 ; 60.761 ; 60.9449 ; 61.2418 ; 61.342 ; 61.4588 ; 61.6246 ; 61.8134 ; 62.1781 ; 62.6517 ; 63.228 ; 63.8888 ] 
  
Bolt 3 - Shear Force (kips): [ 0.07133 ; 0.043962 ; 0.059625 ; 0.083248 ; 0.092022 ; 0.056409 ; 0.12318 ; 0.26809 ; 0.36374 ; 0.35755 ; 0.33814 ; 0.36704 ; 0.43686 ; 0.565 ; 1.352 ; 2.5874 ; 3.4869 ; 4.4857 ; 
4.7296 ; 5.1204 ; 5.6899 ; 5.9162 ; 5.9794 ; 5.6029 ; 5.1151 ; 3.7247 ; 2.5098 ; 2.7215 ; 3.5587 ; 3.5223 ; 3.4931 ; 3.4808 ; 3.429 ; 3.6293 ; 3.8477 ; 4.4422 ; 5.3793 ] 
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Figure B.241 Connection L8_6_0.5_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.9306e+003 
  
Plastic Stiffness (k/in): 13.8120 
  
Displacement (in): [1.068e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.51805 ; 0.58055 ; 
0.60399 ; 0.61278 ; 0.62596 ; 0.64574 ; 0.65315 ; 0.66428 ; 0.68096 ; 0.68722 ; 0.69661 ; 0.71068 ; 0.7318 ; 0.76348 ; 0.81099 ; 0.82881 ; 0.85554 ; 0.89563 ; 0.95576 ; 1.046 ; 1.1813 ; 1.232 ; 1.3081 ; 1.4223 ; 
1.5935 ; 1.8435 ; 2.0935 ; 2.3435 ; 2.5 ] 
  
Force (kips): [-2.13493 ; 1.35308 ; 3.58882 ; 6.33109 ; 9.67324 ; 13.2449 ; 15.3741 ; 16.6561 ; 17.7087 ; 18.6249 ; 19.5816 ; 20.6581 ; 21.8893 ; 23.2927 ; 24.8592 ; 26.6686 ; 27.2463 ; 27.455 ; 27.5306 ; 
27.6874 ; 27.9199 ; 27.9961 ; 28.1331 ; 28.3199 ; 28.3929 ; 28.4932 ; 28.6388 ; 28.864 ; 29.162 ; 29.5781 ; 29.7214 ; 29.9326 ; 30.2316 ; 30.6469 ; 31.2253 ; 31.9809 ; 32.2357 ; 32.5967 ; 33.089 ; 33.7271 ; 
34.4885 ; 35.0792 ; 35.5406 ; 35.7881 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.403 ; 63.2405 ; 63.1313 ; 62.9901 ; 62.8072 ; 62.5992 ; 62.4675 ; 62.3851 ; 62.3175 ; 62.2584 ; 62.1903 ; 62.1058 ; 61.9946 ; 61.8592 ; 61.7003 ; 61.5185 ; 61.4583 ; 61.436 ; 
61.4279 ; 61.4126 ; 61.3897 ; 61.3819 ; 61.369 ; 61.3508 ; 61.3438 ; 61.3342 ; 61.32 ; 61.2971 ; 61.2662 ; 61.2236 ; 61.209 ; 61.1874 ; 61.1553 ; 61.1079 ; 61.0368 ; 60.9303 ; 60.8912 ; 60.8312 ; 60.7399 ; 
60.6024 ; 60.4039 ; 60.2188 ; 60.0435 ; 59.9205 ] 
  
Bolt 1 - Shear Force (kips): [0.12286 ; 0.14318 ; 0.27075 ; 0.44253 ; 0.66323 ; 0.91066 ; 1.0651 ; 1.1615 ; 1.2413 ; 1.3114 ; 1.3916 ; 1.4884 ; 1.621 ; 1.7981 ; 2.0177 ; 2.2631 ; 2.3412 ; 2.3702 ; 2.3807 ; 2.3991 ; 
2.4267 ; 2.4362 ; 2.4511 ; 2.4721 ; 2.4799 ; 2.4904 ; 2.5062 ; 2.5317 ; 2.5658 ; 2.61 ; 2.6244 ; 2.6449 ; 2.675 ; 2.7192 ; 2.7859 ; 2.8882 ; 2.9248 ; 2.9822 ; 3.0719 ; 3.2103 ; 3.4177 ; 3.6263 ; 3.8412 ; 4.0128 ] 
  
Bolt 2 - Tensile Force (kips): [63.4116 ; 63.1527 ; 62.9718 ; 62.7263 ; 62.3917 ; 61.9735 ; 61.6555 ; 61.3904 ; 61.0327 ; 60.5121 ; 59.7249 ; 58.7814 ; 57.62 ; 56.3404 ; 54.9456 ; 53.604 ; 53.1943 ; 53.0482 ; 
52.9964 ; 52.9122 ; 52.7971 ; 52.7574 ; 52.6976 ; 52.6156 ; 52.5853 ; 52.5443 ; 52.484 ; 52.3964 ; 52.286 ; 52.186 ; 52.161 ; 52.1348 ; 52.1145 ; 52.1063 ; 52.1379 ; 52.301 ; 52.3714 ; 52.4894 ; 52.68 ; 53.0013 ; 
53.5414 ; 54.1025 ; 54.6689 ; 54.999 ] 
  
Bolt 2 - Shear Force (kips): [0.16422 ; 0.18852 ; 0.36453 ; 0.60013 ; 0.90077 ; 1.2356 ; 1.4474 ; 1.5882 ; 1.7232 ; 1.8638 ; 2.0112 ; 2.1315 ; 2.2278 ; 2.2802 ; 2.2986 ; 2.3632 ; 2.3964 ; 2.4108 ; 2.4164 ; 2.4309 ; 
2.4542 ; 2.4622 ; 2.4776 ; 2.4984 ; 2.5061 ; 2.5173 ; 2.5343 ; 2.5627 ; 2.6024 ; 2.6642 ; 2.6868 ; 2.7222 ; 2.7767 ; 2.8525 ; 2.9484 ; 3.0061 ; 3.0174 ; 3.0289 ; 3.0341 ; 3.0127 ; 2.9436 ; 2.8356 ; 2.702 ; 2.6297 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8312 ; 64.667 ; 64.4364 ; 64.118 ; 63.6291 ; 63.1596 ; 62.6779 ; 61.971 ; 61.1368 ; 60.2602 ; 59.6247 ; 59.3651 ; 59.9052 ; 61.25 ; 63.3818 ; 64.1133 ; 64.393 ; 64.4923 ; 
64.6099 ; 64.7825 ; 64.8444 ; 64.92 ; 65.0088 ; 65.04 ; 65.0707 ; 65.1034 ; 65.1715 ; 65.2521 ; 65.33 ; 65.3421 ; 65.374 ; 65.3964 ; 65.4146 ; 65.4687 ; 65.6392 ; 65.6473 ; 65.6916 ; 65.7799 ; 65.9852 ; 66.167 ; 
66.2449 ; 66.2374 ; 66.2566 ] 
  
Bolt 3 - Shear Force (kips): [0.0870093 ; 0.0351092 ; 0.0684703 ; 0.142209 ; 0.254103 ; 0.384368 ; 0.472017 ; 0.537443 ; 0.62442 ; 0.749766 ; 0.954046 ; 1.27349 ; 1.6578 ; 2.06672 ; 2.5727 ; 2.95036 ; 
3.22548 ; 3.4801 ; 3.54554 ; 3.16537 ; 3.20001 ; 3.22988 ; 3.30805 ; 3.43985 ; 3.50236 ; 3.60319 ; 3.78311 ; 4.02096 ; 4.47586 ; 5.20965 ; 5.84554 ; 6.88645 ; 8.29277 ; 9.97103 ; 11.8524 ; 13.922 ; 14.8215 ; 
16.0332 ; 17.4807 ; 19.3039 ; 21.5914 ; 23.3867 ; 24.9924 ; 25.8394 ] 
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Figure B.242 Connection L8_6_0.5_1.0_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5327e+003 
  
Plastic Stiffness (k/in): 3.2923 
  
Displacement (in): [9.9095e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.8929 ; 1.1429 ; 1.2054 ; 1.2992 ; 1.3343 ; 1.387 ; 1.4662 ; 1.4958 ; 1.5403 ; 1.6071 ; 1.7072 ; 1.8573 ; 2.0826 ; 2.1451 ; 2.2388 ; 2.3795 ; 2.5 ] 
  
Force (kips): [-1.96709 ; 0.170353 ; 1.02642 ; 2.17479 ; 3.67869 ; 5.61187 ; 7.85971 ; 9.84821 ; 11.0688 ; 11.803 ; 12.3891 ; 13.0109 ; 13.8784 ; 14.18 ; 14.5978 ; 15.1571 ; 15.9177 ; 16.8328 ; 17.6673 ; 17.8584 
; 18.1233 ; 18.2193 ; 18.3826 ; 18.63 ; 18.7141 ; 18.8393 ; 19.0213 ; 19.2685 ; 19.601 ; 20.0497 ; 20.1671 ; 20.3294 ; 20.5609 ; 20.7406 ] 
  
Bolt 1 - Tensile Force (kips): [63.4034 ; 63.304 ; 63.2627 ; 63.2058 ; 63.128 ; 63.0226 ; 62.8921 ; 62.7687 ; 62.6937 ; 62.6528 ; 62.6315 ; 62.6108 ; 62.573 ; 62.5579 ; 62.5359 ; 62.507 ; 62.4678 ; 62.4224 ; 
62.3897 ; 62.3817 ; 62.3724 ; 62.3696 ; 62.364 ; 62.3572 ; 62.3557 ; 62.3538 ; 62.3515 ; 62.3519 ; 62.3556 ; 62.3669 ; 62.3704 ; 62.3768 ; 62.3869 ; 62.397 ] 
  
Bolt 1 - Shear Force (kips): [ 0.11432 ; 0.091901 ; 0.12917 ; 0.1931 ; 0.28655 ; 0.41566 ; 0.57625 ; 0.72845 ; 0.82415 ; 0.88101 ; 0.90947 ; 0.95071 ; 1.0193 ; 1.0473 ; 1.0905 ; 1.1513 ; 1.243 ; 1.3778 ; 1.5004 ; 
1.5298 ; 1.5704 ; 1.5843 ; 1.6061 ; 1.6345 ; 1.6434 ; 1.6555 ; 1.6731 ; 1.6944 ; 1.7226 ; 1.755 ; 1.7634 ; 1.7743 ; 1.7916 ; 1.8044 ] 
  
Bolt 2 - Tensile Force (kips): [63.4112 ; 63.2474 ; 63.1717 ; 63.0653 ; 62.9162 ; 62.7123 ; 62.4614 ; 62.1752 ; 61.8668 ; 61.4592 ; 61.0729 ; 60.6448 ; 59.9747 ; 59.7126 ; 59.321 ; 58.7956 ; 58.0823 ; 57.216 ; 
56.6223 ; 56.4821 ; 56.3033 ; 56.2445 ; 56.1631 ; 56.0623 ; 56.0308 ; 55.9927 ; 55.9627 ; 55.9407 ; 55.9534 ; 56.0765 ; 56.1101 ; 56.166 ; 56.2585 ; 56.3522 ] 
  
Bolt 2 - Shear Force (kips): [0.15357 ; 0.1183 ; 0.17476 ; 0.26791 ; 0.40152 ; 0.58302 ; 0.80294 ; 1.0142 ; 1.1853 ; 1.3319 ; 1.4161 ; 1.4801 ; 1.5415 ; 1.5572 ; 1.5721 ; 1.5833 ; 1.5792 ; 1.5498 ; 1.5462 ; 1.5584 
; 1.5767 ; 1.5843 ; 1.6018 ; 1.6294 ; 1.6396 ; 1.6554 ; 1.6798 ; 1.7148 ; 1.7651 ; 1.834 ; 1.8526 ; 1.8788 ; 1.91 ; 1.9318 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8956 ; 64.7859 ; 64.615 ; 64.3342 ; 63.8776 ; 63.133 ; 62.1307 ; 60.8692 ; 59.4269 ; 58.0331 ; 57.2306 ; 56.8984 ; 56.8744 ; 56.9946 ; 57.2864 ; 58.1864 ; 59.4026 ; 
60.4396 ; 60.6659 ; 60.9744 ; 61.0861 ; 61.26 ; 61.3144 ; 61.3096 ; 61.2579 ; 61.0989 ; 60.9214 ; 60.6949 ; 60.7711 ; 60.8283 ; 60.8848 ; 60.9116 ; 60.9235 ] 
  
Bolt 3 - Shear Force (kips): [0.086597 ; 0.051871 ; 0.040726 ; 0.050374 ; 0.081448 ; 0.12518 ; 0.16263 ; 0.17374 ; 0.22023 ; 0.34987 ; 0.50361 ; 0.71508 ; 1.0498 ; 1.1732 ; 1.3418 ; 1.6184 ; 3.0683 ; 4.6916 ; 
5.2506 ; 5.5908 ; 5.8145 ; 5.9317 ; 5.378 ; 3.7646 ; 3.2242 ; 2.2963 ; 1.7671 ; 2.1179 ; 3.645 ; 5.8203 ; 6.4821 ; 7.3684 ; 8.3952 ; 9.2238 ] 
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Figure B.243 Connection L8_6_0.5_1.0_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.5_1.0_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5202e+003 
  
Plastic Stiffness (k/in): 1.7524 
  
Displacement (in): [7.8752e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.59732 ; 0.6971 ; 
0.84677 ; 0.90289 ; 0.98708 ; 1.1134 ; 1.3028 ; 1.5869 ; 2.0132 ; 2.173 ; 2.4127 ; 2.7723 ; 2.9072 ; 3.1095 ; 3.1853 ; 3.2991 ; 3.4698 ; 3.7258 ; 4.1098 ; 4.6859 ; 4.8609 ; 4.9265 ; 5.0249 ; 5.1726 ; 5.3941 ; 5.7263 
; 6.2246 ; 6.9246 ; 7 ] 
  
Force (kips): [ -1.95069 ; -0.162534 ; 0.127763 ; 0.517358 ; 1.07096 ; 1.83472 ; 2.87673 ; 4.24933 ; 5.80773 ; 7.08501 ; 7.7879 ; 8.15109 ; 8.51012 ; 8.97014 ; 9.58089 ; 9.79355 ; 10.0893 ; 10.5085 ; 10.6715 ; 
10.8828 ; 11.1813 ; 11.5575 ; 12.0353 ; 12.6353 ; 12.8329 ; 13.0996 ; 13.4559 ; 13.5765 ; 13.7611 ; 13.8283 ; 13.928 ; 14.0621 ; 14.2518 ; 14.4917 ; 14.7784 ; 14.8524 ; 14.8822 ; 14.9276 ; 14.9906 ; 15.0737 ; 
15.1901 ; 15.343 ; 15.5162 ; 15.5327 ] 
  
Bolt 1 - Tensile Force (kips): [63.4042 ; 63.321 ; 63.3069 ; 63.2875 ; 63.2593 ; 63.2194 ; 63.1626 ; 63.0834 ; 62.9869 ; 62.9004 ; 62.8491 ; 62.8207 ; 62.7904 ; 62.7722 ; 62.7481 ; 62.7375 ; 62.7223 ; 62.696 ; 
62.6829 ; 62.6662 ; 62.6408 ; 62.6113 ; 62.5784 ; 62.5433 ; 62.5324 ; 62.5204 ; 62.5085 ; 62.5046 ; 62.4986 ; 62.4963 ; 62.4933 ; 62.4903 ; 62.4879 ; 62.4889 ; 62.4962 ; 62.4986 ; 62.4987 ; 62.4975 ; 62.4953 ; 
62.4941 ; 62.4952 ; 62.5032 ; 62.5217 ; 62.5236 ] 
  
Bolt 1 - Shear Force (kips): [ 0.11427 ; 0.081797 ; 0.090459 ; 0.10643 ; 0.13437 ; 0.17876 ; 0.24544 ; 0.34106 ; 0.45972 ; 0.56743 ; 0.63578 ; 0.6795 ; 0.72979 ; 0.75421 ; 0.79193 ; 0.81033 ; 0.83899 ; 0.89134 ; 
0.9174 ; 0.95099 ; 1.0021 ; 1.0637 ; 1.1386 ; 1.2291 ; 1.2593 ; 1.2984 ; 1.349 ; 1.3669 ; 1.3928 ; 1.4023 ; 1.4163 ; 1.4354 ; 1.4608 ; 1.4938 ; 1.5386 ; 1.5524 ; 1.5587 ; 1.5697 ; 1.5867 ; 1.61 ; 1.6417 ; 1.6818 ; 
1.7314 ; 1.737 ] 
  
Bolt 2 - Tensile Force (kips): [63.4145 ; 63.2827 ; 63.2547 ; 63.2152 ; 63.1574 ; 63.0735 ; 62.9552 ; 62.7918 ; 62.6043 ; 62.4019 ; 62.2387 ; 62.101 ; 61.9015 ; 61.5687 ; 61.1091 ; 60.9344 ; 60.673 ; 60.2967 ; 
60.1115 ; 59.857 ; 59.4798 ; 58.9823 ; 58.3872 ; 57.7965 ; 57.6265 ; 57.439 ; 57.2562 ; 57.2018 ; 57.1423 ; 57.1233 ; 57.1049 ; 57.1028 ; 57.1272 ; 57.1923 ; 57.3462 ; 57.3916 ; 57.4068 ; 57.4278 ; 57.4566 ; 
57.5035 ; 57.5744 ; 57.6789 ; 57.8056 ; 57.8193 ] 
  
Bolt 2 - Shear Force (kips): [ 0.1536 ; 0.10291 ; 0.11741 ; 0.14303 ; 0.18633 ; 0.25309 ; 0.35076 ; 0.48602 ; 0.64667 ; 0.79276 ; 0.89262 ; 0.96582 ; 1.0594 ; 1.1474 ; 1.2225 ; 1.2372 ; 1.2473 ; 1.2552 ; 1.2542 ; 
1.2496 ; 1.241 ; 1.2225 ; 1.196 ; 1.173 ; 1.1786 ; 1.1935 ; 1.2281 ; 1.2428 ; 1.2694 ; 1.2809 ; 1.2996 ; 1.3272 ; 1.3659 ; 1.4216 ; 1.4949 ; 1.5153 ; 1.5234 ; 1.5363 ; 1.5555 ; 1.5793 ; 1.6109 ; 1.6434 ; 1.6733 ; 
1.6763 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9565 ; 64.9084 ; 64.8367 ; 64.7229 ; 64.5406 ; 64.2077 ; 63.6208 ; 62.6662 ; 61.4458 ; 60.0009 ; 58.7045 ; 57.6081 ; 56.6207 ; 55.8934 ; 55.7396 ; 55.7174 ; 55.9284 ; 
56.0244 ; 56.1094 ; 56.3851 ; 56.864 ; 57.4688 ; 58.2556 ; 58.5308 ; 59.0025 ; 59.7128 ; 59.9647 ; 60.29 ; 60.3795 ; 60.4622 ; 60.5042 ; 60.5836 ; 60.7184 ; 60.9129 ; 60.9567 ; 61.0181 ; 61.1623 ; 61.3496 ; 
61.5931 ; 62.0725 ; 62.7715 ; 63.5786 ; 63.6556 ] 
  
Bolt 3 - Shear Force (kips): [0.081288 ; 0.06168 ; 0.05291 ; 0.045496 ; 0.043187 ; 0.05228 ; 0.069868 ; 0.084543 ; 0.060904 ; 0.080612 ; 0.21384 ; 0.32785 ; 0.36374 ; 0.32697 ; 0.43209 ; 0.50759 ; 0.63272 ; 
1.3934 ; 2.4701 ; 3.1781 ; 4.3451 ; 4.6956 ; 4.9049 ; 5.4571 ; 5.8023 ; 5.9336 ; 5.9694 ; 5.9477 ; 5.2704 ; 5.0127 ; 4.2686 ; 3.3336 ; 2.4238 ; 2.6405 ; 3.3562 ; 3.6458 ; 3.7161 ; 3.716 ; 3.6839 ; 3.7914 ; 3.9451 ; 
4.5141 ; 5.7073 ; 5.7791 ] 
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Figure B.244 Connection L8_6_0.75_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.0883e+003 
  
Plastic Stiffness (k/in): 36.5533 
  
Displacement (in): [2.7258e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.15048 ; 0.15642 ; 0.15865 ; 
0.16199 ; 0.167 ; 0.16888 ; 0.17169 ; 0.17592 ; 0.18227 ; 0.19178 ; 0.20605 ; 0.2114 ; 0.21943 ; 0.23147 ; 0.24953 ; 0.27662 ; 0.31726 ; 0.3325 ; 0.35536 ; 0.36393 ; 0.37679 ; 0.39607 ; 0.425 ; 0.4684 ; 0.48467 ; 
0.50908 ; 0.5457 ; 0.60062 ; 0.683 ; 0.7139 ; 0.76024 ; 0.82975 ; 0.85581 ; 0.89492 ; 0.95357 ; 1.0415 ; 1.1735 ; 1.223 ; 1.2972 ; 1.4086 ; 1.4503 ; 1.513 ; 1.6069 ; 1.7478 ; 1.9592 ; 2.2092 ; 2.4592 ; 2.5 ] 
  
Force (kips): [-0.887069 ; 3.77319 ; 7.09798 ; 11.0727 ; 15.6233 ; 16.9331 ; 18.6383 ; 20.7936 ; 23.0264 ; 24.7737 ; 26.3451 ; 27.8947 ; 29.5479 ; 31.3588 ; 31.7205 ; 31.717 ; 31.7484 ; 31.8989 ; 32.0955 ; 
32.0981 ; 32.1615 ; 32.3322 ; 32.5227 ; 32.6051 ; 33.2618 ; 33.4916 ; 33.8376 ; 34.2989 ; 34.9626 ; 35.845 ; 37.0445 ; 37.4423 ; 37.9986 ; 38.2109 ; 38.5472 ; 38.9926 ; 39.63 ; 40.5225 ; 40.8435 ; 41.3175 ; 
41.9867 ; 42.8662 ; 44.0284 ; 44.4514 ; 45.0572 ; 45.8772 ; 46.1621 ; 46.5721 ; 47.1464 ; 47.937 ; 48.967 ; 49.3194 ; 49.815 ; 50.4844 ; 50.718 ; 51.0541 ; 51.5139 ; 52.1192 ; 52.924 ; 53.7062 ; 54.3339 ; 
54.4272 ] 
  
Bolt 1 - Tensile Force (kips): [34.6521 ; 34.528 ; 34.4297 ; 34.2966 ; 34.1241 ; 34.0699 ; 33.9953 ; 33.8873 ; 33.6305 ; 32.6747 ; 30.8583 ; 28.717 ; 26.1913 ; 23.9914 ; 23.9728 ; 23.9662 ; 23.9551 ; 23.8643 ; 
23.7235 ; 23.7186 ; 23.715 ; 23.7109 ; 23.7056 ; 23.7004 ; 23.6403 ; 23.6202 ; 23.5835 ; 23.5518 ; 23.38 ; 23.1377 ; 22.7595 ; 22.6155 ; 22.3485 ; 22.1941 ; 21.972 ; 21.6628 ; 21.2903 ; 20.8319 ; 20.5978 ; 
20.2536 ; 19.7799 ; 19.1629 ; 18.595 ; 18.3971 ; 18.1257 ; 17.8287 ; 17.716 ; 17.5358 ; 17.334 ; 17.1726 ; 16.8766 ; 16.7687 ; 16.6772 ; 16.4886 ; 16.4082 ; 16.3242 ; 16.2629 ; 16.2671 ; 16.1683 ; 16.2214 ; 
16.4221 ; 16.4566 ] 
  
Bolt 1 - Shear Force (kips): [0.0553248 ; 0.159216 ; 0.303618 ; 0.480759 ; 0.692339 ; 0.755936 ; 0.840786 ; 0.9582 ; 1.22604 ; 2.07959 ; 3.48987 ; 4.99396 ; 6.6251 ; 7.9152 ; 7.91086 ; 7.90883 ; 7.92992 ; 
8.04902 ; 8.20817 ; 8.2112 ; 8.21141 ; 8.20995 ; 8.20779 ; 8.24239 ; 8.6861 ; 8.82469 ; 9.09487 ; 9.33836 ; 9.98624 ; 10.8463 ; 12.8008 ; 13.3551 ; 14.0498 ; 14.4003 ; 14.8899 ; 15.5538 ; 16.3072 ; 17.2174 ; 
17.6449 ; 18.241 ; 19.152 ; 20.4418 ; 21.903 ; 22.3971 ; 23.0894 ; 24.0219 ; 24.3585 ; 24.851 ; 25.5345 ; 26.4862 ; 27.9902 ; 28.4692 ; 29.0606 ; 29.9085 ; 30.1961 ; 30.5824 ; 31.0924 ; 31.7677 ; 32.7453 ; 
33.6947 ; 34.4847 ; 34.6189 ] 
  
Bolt 2 - Tensile Force (kips): [34.6541 ; 34.4968 ; 34.3721 ; 34.2203 ; 34.0652 ; 34.0235 ; 33.976 ; 33.9169 ; 33.7343 ; 32.8942 ; 31.3083 ; 29.8157 ; 28.8482 ; 27.923 ; 27.328 ; 27.3084 ; 27.3324 ; 27.446 ; 
27.5972 ; 27.5985 ; 27.6027 ; 27.6701 ; 27.7414 ; 27.8185 ; 28.434 ; 28.6554 ; 28.9718 ; 29.4162 ; 30.0983 ; 30.8818 ; 31.8914 ; 32.2012 ; 32.5492 ; 32.6737 ; 32.8504 ; 33.1149 ; 33.4863 ; 33.9644 ; 34.1271 ; 
34.386 ; 34.7561 ; 35.3158 ; 35.9218 ; 36.1603 ; 36.5472 ; 37.0928 ; 37.2794 ; 37.5448 ; 37.9382 ; 38.4714 ; 39.3219 ; 39.5968 ; 40.0184 ; 40.6874 ; 40.958 ; 41.3732 ; 41.993 ; 42.8966 ; 44.2712 ; 45.7731 ; 
47.2176 ; 47.4673 ] 
  
Bolt 2 - Shear Force (kips): [0.0459772 ; 0.208992 ; 0.383957 ; 0.599914 ; 0.858604 ; 0.93586 ; 1.03867 ; 1.18058 ; 1.47415 ; 2.31482 ; 3.7083 ; 5.17023 ; 6.66102 ; 8.40034 ; 9.00304 ; 9.00974 ; 9.01872 ; 
9.05614 ; 9.10622 ; 9.10711 ; 9.17639 ; 9.34301 ; 9.5358 ; 9.56818 ; 10.05 ; 10.1955 ; 10.4299 ; 10.7109 ; 11.0506 ; 11.6699 ; 12.2662 ; 12.4965 ; 12.9096 ; 13.0269 ; 13.1899 ; 13.3958 ; 13.7587 ; 14.387 ; 
14.6625 ; 15.0124 ; 15.4453 ; 15.933 ; 16.7709 ; 17.1335 ; 17.587 ; 18.1179 ; 18.3021 ; 18.5834 ; 19.006 ; 19.5953 ; 20.3158 ; 20.5708 ; 20.8787 ; 21.1978 ; 21.318 ; 21.4806 ; 21.6728 ; 21.8813 ; 22.1013 ; 
22.1653 ; 22.0145 ; 21.9377 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9587 ; 36.0512 ; 36.3729 ; 37.0056 ; 37.2997 ; 37.7532 ; 38.3553 ; 39.0499 ; 39.7592 ; 40.6763 ; 42.1307 ; 44.2614 ; 46.8986 ; 47.4466 ; 47.4434 ; 47.4856 ; 47.6977 ; 
47.9759 ; 47.9792 ; 48.0703 ; 48.3125 ; 48.584 ; 48.6982 ; 49.5681 ; 49.8774 ; 50.333 ; 50.9658 ; 51.8549 ; 53.0222 ; 54.4933 ; 54.9779 ; 55.6652 ; 55.9188 ; 56.3132 ; 56.8635 ; 57.6516 ; 58.7591 ; 59.1353 ; 
59.7466 ; 60.6875 ; 61.9128 ; 63.3948 ; 63.8663 ; 64.6399 ; 65.7768 ; 66.1299 ; 66.6086 ; 67.258 ; 68.1305 ; 69.1907 ; 69.5263 ; 70.0253 ; 70.6083 ; 70.7745 ; 70.9723 ; 71.0484 ; 71.2293 ; 71.5619 ; 71.6887 ; 
71.8411 ; 71.8629 ] 
  
Bolt 3 - Shear Force (kips): [0.018392 ; 0.037071 ; 0.088415 ; 0.16476 ; 0.25485 ; 0.28306 ; 0.32325 ; 0.3776 ; 0.4489 ; 0.53202 ; 0.64079 ; 0.80824 ; 1.044 ; 1.2992 ; 1.3452 ; 1.3452 ; 1.3488 ; 1.3664 ; 1.3892 ; 
1.3896 ; 1.3971 ; 1.4167 ; 1.4386 ; 1.448 ; 1.511 ; 1.5329 ; 1.5635 ; 1.6048 ; 1.6545 ; 1.7052 ; 1.7586 ; 1.7759 ; 1.798 ; 1.8068 ; 1.8252 ; 1.8462 ; 1.8681 ; 2.1699 ; 2.4338 ; 3.1376 ; 4.1664 ; 4.9473 ; 5.3637 ; 
5.517 ; 5.8824 ; 6.4626 ; 6.6294 ; 6.8128 ; 6.9843 ; 7.2393 ; 7.4258 ; 7.4913 ; 7.6157 ; 7.5552 ; 7.414 ; 7.1307 ; 6.8742 ; 6.7091 ; 6.1298 ; 5.4802 ; 5.2171 ; 5.1898 ] 
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Figure B.245 Connection L8_6_0.75_0.75_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0165e+003 
  
Plastic Stiffness (k/in): 12.8431 
  
Displacement (in): [2.437e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.3336 ; 
0.38705 ; 0.4071 ; 0.43717 ; 0.48227 ; 0.54992 ; 0.57529 ; 0.61335 ; 0.67043 ; 0.75605 ; 0.88448 ; 0.93265 ; 1.0049 ; 1.1133 ; 1.1539 ; 1.1691 ; 1.192 ; 1.2263 ; 1.2391 ; 1.2584 ; 1.2874 ; 1.3308 ; 1.3958 ; 1.4935 
; 1.5301 ; 1.585 ; 1.6674 ; 1.6983 ; 1.7446 ; 1.8141 ; 1.9184 ; 1.9575 ; 2.0162 ; 2.1041 ; 2.2361 ; 2.4341 ; 2.5 ] 
  
Force (kips): [-0.815706 ; 1.47054 ; 3.12273 ; 5.19799 ; 7.83407 ; 11.0531 ; 12.0266 ; 13.2675 ; 14.8147 ; 16.505 ; 18.0596 ; 19.1659 ; 20.0465 ; 21.0221 ; 22.0695 ; 23.4951 ; 23.9903 ; 24.7275 ; 24.9945 ; 
25.3694 ; 25.8743 ; 26.5561 ; 26.8046 ; 27.1581 ; 27.6515 ; 28.3268 ; 29.2332 ; 29.5984 ; 30.0869 ; 30.7562 ; 31.0012 ; 31.099 ; 31.2564 ; 31.4646 ; 31.5439 ; 31.659 ; 31.8214 ; 32.062 ; 32.402 ; 32.9337 ; 
33.1344 ; 33.4136 ; 33.7992 ; 33.9398 ; 34.1418 ; 34.4301 ; 34.8172 ; 34.9586 ; 35.1605 ; 35.4539 ; 35.8503 ; 36.3735 ; 36.5349 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.651 ; 34.5922 ; 34.5472 ; 34.4875 ; 34.4026 ; 34.2842 ; 34.2447 ; 34.1914 ; 34.1195 ; 34.0292 ; 33.9157 ; 33.6241 ; 32.834 ; 31.7356 ; 30.5633 ; 28.7221 ; 27.9837 ; 26.8713 ; 
26.4632 ; 25.8741 ; 25.0664 ; 24.0931 ; 24.0543 ; 24.048 ; 24.0428 ; 24.0409 ; 24.0469 ; 23.9024 ; 23.9078 ; 23.9253 ; 23.9337 ; 23.9375 ; 23.892 ; 23.8639 ; 23.8449 ; 23.8219 ; 23.8095 ; 23.7141 ; 23.5459 ; 
23.2516 ; 23.0899 ; 22.8886 ; 22.663 ; 22.4569 ; 22.15 ; 21.717 ; 21.1212 ; 20.8236 ; 20.3825 ; 19.8537 ; 19.3883 ; 19.0543 ; 18.9673 ] 
  
Bolt 1 - Shear Force (kips): [0.0515724 ; 0.0667376 ; 0.135046 ; 0.22761 ; 0.350155 ; 0.508378 ; 0.558736 ; 0.625235 ; 0.713169 ; 0.820319 ; 0.948917 ; 1.25841 ; 1.9726 ; 2.85624 ; 3.73796 ; 5.02895 ; 
5.52142 ; 6.24386 ; 6.50033 ; 6.86076 ; 7.34481 ; 7.90888 ; 7.93211 ; 7.93354 ; 7.93351 ; 7.93336 ; 7.93544 ; 8.14565 ; 8.14008 ; 8.12836 ; 8.12428 ; 8.12292 ; 8.48851 ; 8.77785 ; 8.92305 ; 9.10459 ; 9.2715 ; 
9.74284 ; 10.2825 ; 11.8686 ; 12.5184 ; 13.2554 ; 14.0188 ; 14.4899 ; 15.1694 ; 16.0779 ; 17.2584 ; 17.7981 ; 18.5554 ; 19.6214 ; 20.6164 ; 21.512 ; 21.7562 ] 
  
Bolt 2 - Tensile Force (kips): [34.6479 ; 34.5751 ; 34.5161 ; 34.444 ; 34.3623 ; 34.2977 ; 34.2873 ; 34.2863 ; 34.2986 ; 34.3496 ; 34.4691 ; 34.5583 ; 34.6409 ; 34.8917 ; 35.1831 ; 35.6911 ; 35.8979 ; 36.2355 ; 
36.3693 ; 36.5614 ; 36.8413 ; 37.256 ; 37.3963 ; 37.5958 ; 37.8836 ; 38.2568 ; 38.7465 ; 38.9054 ; 39.1263 ; 39.4242 ; 39.5307 ; 39.5582 ; 39.6067 ; 39.6719 ; 39.6842 ; 39.7047 ; 39.7606 ; 39.8706 ; 40.0374 ; 
40.2984 ; 40.3869 ; 40.4786 ; 40.6624 ; 40.745 ; 40.8732 ; 41.0387 ; 41.2817 ; 41.3718 ; 41.5221 ; 41.7774 ; 42.3579 ; 43.6353 ; 44.0641 ] 
  
Bolt 2 - Shear Force (kips): [0.0417334 ; 0.0973766 ; 0.186121 ; 0.303268 ; 0.457871 ; 0.657112 ; 0.72047 ; 0.803817 ; 0.912086 ; 1.04406 ; 1.20677 ; 1.54428 ; 2.21412 ; 3.00152 ; 3.75331 ; 4.79043 ; 5.16157 
; 5.6687 ; 5.84154 ; 6.08307 ; 6.40891 ; 6.82908 ; 6.98785 ; 7.21624 ; 7.53184 ; 7.96776 ; 8.53289 ; 8.71169 ; 8.98132 ; 9.35108 ; 9.47863 ; 9.61849 ; 9.75115 ; 9.99302 ; 10.1071 ; 10.2894 ; 10.5222 ; 10.7777 ; 
11.2597 ; 11.6601 ; 11.7978 ; 12.0725 ; 12.5999 ; 12.7134 ; 12.8651 ; 13.0722 ; 13.3482 ; 13.422 ; 13.5261 ; 13.7056 ; 13.8705 ; 13.7377 ; 13.6874 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9282 ; 35.9114 ; 35.9911 ; 36.2647 ; 36.7624 ; 36.9723 ; 37.3481 ; 37.8768 ; 38.5234 ; 39.2585 ; 40.1558 ; 41.3291 ; 42.996 ; 45.3677 ; 48.2735 ; 49.2414 ; 50.5565 ; 
50.9691 ; 51.5467 ; 52.3515 ; 53.4068 ; 53.8597 ; 54.4949 ; 55.388 ; 56.5626 ; 58.0577 ; 58.6957 ; 59.5761 ; 60.8495 ; 61.3808 ; 61.5755 ; 61.848 ; 62.1895 ; 62.3109 ; 62.4715 ; 62.6853 ; 62.9972 ; 63.4228 ; 
64.2835 ; 64.662 ; 65.1694 ; 65.8613 ; 66.0915 ; 66.3855 ; 66.8833 ; 67.4231 ; 67.6062 ; 67.8464 ; 68.1974 ; 68.6496 ; 69.2327 ; 69.4072 ] 
  
Bolt 3 - Shear Force (kips): [ 0.02832 ; 0.013513 ; 0.040771 ; 0.086636 ; 0.1559 ; 0.23949 ; 0.26703 ; 0.30339 ; 0.35532 ; 0.42387 ; 0.51978 ; 0.60973 ; 0.68443 ; 0.78513 ; 0.88521 ; 0.98301 ; 1.0183 ; 1.1071 ; 
1.1654 ; 1.8901 ; 2.7356 ; 3.6127 ; 4.0535 ; 4.5494 ; 5.0193 ; 5.4705 ; 5.9276 ; 5.8137 ; 5.666 ; 5.3816 ; 5.3176 ; 5.27 ; 5.1946 ; 5.1123 ; 5.0794 ; 5.0334 ; 4.9942 ; 4.937 ; 4.8369 ; 4.8274 ; 4.9032 ; 5.0549 ; 
5.0714 ; 5.058 ; 5.0618 ; 5.0896 ; 5.1249 ; 5.1659 ; 5.2052 ; 5.2183 ; 5.2264 ; 5.241 ; 5.2729 ] 
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Figure B.246 Connection L8_6_0.75_0.75_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1509e+003 
  
Plastic Stiffness (k/in): 5.7377 
  
Displacement (in): [3.1592e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.59081 ; 0.62596 ; 
0.6787 ; 0.7578 ; 0.87645 ; 1.0544 ; 1.1169 ; 1.2107 ; 1.3513 ; 1.404 ; 1.4831 ; 1.6018 ; 1.7798 ; 2.0298 ; 2.0923 ; 2.186 ; 2.3266 ; 2.5 ] 
  
Force (kips): [-0.788784 ; 0.601164 ; 1.45916 ; 2.58999 ; 4.08823 ; 6.05879 ; 8.50037 ; 10.8979 ; 12.7965 ; 13.7986 ; 14.353 ; 15.0553 ; 15.9776 ; 17.1835 ; 17.5841 ; 17.7389 ; 17.9597 ; 18.2685 ; 18.7078 ; 
19.3091 ; 20.1062 ; 20.373 ; 20.7668 ; 21.2983 ; 21.4882 ; 21.7566 ; 22.1377 ; 22.6483 ; 23.2874 ; 23.4385 ; 23.6531 ; 23.9438 ; 24.262 ] 
  
Bolt 1 - Tensile Force (kips): [34.6511 ; 34.616 ; 34.594 ; 34.5635 ; 34.521 ; 34.4595 ; 34.3713 ; 34.2692 ; 34.1684 ; 34.0982 ; 34.0511 ; 33.945 ; 33.263 ; 31.6932 ; 31.1362 ; 30.9233 ; 30.6141 ; 30.1718 ; 
29.5208 ; 28.4987 ; 26.9969 ; 26.4751 ; 25.7004 ; 24.6672 ; 24.3361 ; 24.2198 ; 24.2257 ; 24.2426 ; 24.2726 ; 24.2808 ; 24.27 ; 24.2953 ; 24.3322 ] 
  
Bolt 1 - Shear Force (kips): [0.050619 ; 0.038873 ; 0.06766 ; 0.11483 ; 0.18286 ; 0.27801 ; 0.4045 ; 0.54322 ; 0.67538 ; 0.77083 ; 0.84246 ; 0.98298 ; 1.6736 ; 2.9721 ; 3.4005 ; 3.5607 ; 3.7904 ; 4.1132 ; 4.5792 
; 5.2856 ; 6.2851 ; 6.6174 ; 7.0969 ; 7.7182 ; 7.9124 ; 7.9871 ; 7.993 ; 7.9997 ; 8.0099 ; 8.0124 ; 8.0547 ; 8.0452 ; 8.0295 ] 
  
Bolt 2 - Tensile Force (kips): [34.6484 ; 34.608 ; 34.5757 ; 34.5364 ; 34.4892 ; 34.4437 ; 34.4288 ; 34.4908 ; 34.6339 ; 34.8034 ; 34.9582 ; 35.3293 ; 35.7513 ; 36.2122 ; 36.3909 ; 36.4566 ; 36.556 ; 36.7152 ; 
36.9708 ; 37.3761 ; 38.0011 ; 38.2065 ; 38.4926 ; 38.8599 ; 38.9837 ; 39.1517 ; 39.3818 ; 39.7096 ; 40.1027 ; 40.1987 ; 40.3353 ; 40.5237 ; 40.7402 ] 
  
Bolt 2 - Shear Force (kips): [0.040803 ; 0.056851 ; 0.10166 ; 0.16591 ; 0.25596 ; 0.37976 ; 0.54297 ; 0.7213 ; 0.89007 ; 1.014 ; 1.1047 ; 1.2737 ; 1.9161 ; 3.0551 ; 3.4177 ; 3.5509 ; 3.7393 ; 3.9986 ; 4.362 ; 
4.8831 ; 5.5486 ; 5.7628 ; 6.0715 ; 6.496 ; 6.6502 ; 6.8913 ; 7.2409 ; 7.6963 ; 8.2283 ; 8.3456 ; 8.508 ; 8.7343 ; 8.9858 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9439 ; 35.9073 ; 35.8949 ; 35.9673 ; 36.2161 ; 36.6746 ; 37.5269 ; 38.6235 ; 39.601 ; 40.744 ; 42.2681 ; 44.4319 ; 47.5746 ; 48.6405 ; 48.9963 ; 49.5075 ; 50.2318 ; 
51.2316 ; 52.5791 ; 54.3416 ; 54.9633 ; 55.9088 ; 57.22 ; 57.7549 ; 58.4674 ; 59.5651 ; 60.9883 ; 62.9187 ; 63.4589 ; 64.1784 ; 65.1414 ; 66.0222 ] 
  
Bolt 3 - Shear Force (kips): [ 0.028312 ; 0.0092006 ; 0.0189 ; 0.043586 ; 0.085417 ; 0.15004 ; 0.22689 ; 0.30506 ; 0.38462 ; 0.47351 ; 0.4278 ; 0.40304 ; 0.44327 ; 0.52917 ; 0.5575 ; 0.59573 ; 0.65704 ; 0.83571 
; 1.6243 ; 2.5245 ; 3.469 ; 3.6885 ; 3.7447 ; 3.692 ; 3.6433 ; 3.5237 ; 3.5313 ; 3.53 ; 3.4286 ; 3.3436 ; 3.245 ; 3.0429 ; 2.8877 ] 
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Figure B.247 Connection L8_6_0.75_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1119e+003 
  
Plastic Stiffness (k/in): 45.3057 
  
Displacement (in): [2.334e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.072734 ; 0.075862 ; 0.080555 ; 0.087594 ; 0.090234 ; 
0.091224 ; 0.092709 ; 0.094936 ; 0.098277 ; 0.10329 ; 0.11081 ; 0.12208 ; 0.13899 ; 0.14534 ; 0.15485 ; 0.16912 ; 0.19053 ; 0.22263 ; 0.23467 ; 0.25274 ; 0.27983 ; 0.28999 ; 0.30523 ; 0.32809 ; 0.36237 ; 
0.4138 ; 0.49095 ; 0.5681 ; 0.64525 ; 0.76097 ; 0.93455 ; 0.97794 ; 1.0213 ; 1.0864 ; 1.1841 ; 1.3305 ; 1.3855 ; 1.4678 ; 1.5914 ; 1.6378 ; 1.7073 ; 1.8115 ; 1.8376 ; 1.8637 ; 1.9028 ; 1.9614 ; 2.0494 ; 2.1374 ; 
2.2253 ; 2.3573 ; 2.5 ] 
  
Force (kips): [-0.77693 ; 3.84908 ; 7.25408 ; 11.3962 ; 14.7948 ; 17.5579 ; 20.812 ; 24.0122 ; 26.0486 ; 28.3955 ; 30.8029 ; 30.8684 ; 30.8752 ; 30.8704 ; 30.8591 ; 30.855 ; 30.8536 ; 30.9937 ; 31.2473 ; 31.3409 
; 31.338 ; 31.4249 ; 32.7256 ; 34.1872 ; 34.6789 ; 35.3301 ; 36.2862 ; 37.603 ; 39.2178 ; 39.7815 ; 40.5438 ; 41.5229 ; 41.8714 ; 42.371 ; 43.0676 ; 44.0241 ; 45.2947 ; 47.0423 ; 48.5147 ; 49.7546 ; 51.3638 ; 
53.2589 ; 53.682 ; 54.0783 ; 54.6264 ; 55.3358 ; 56.2272 ; 56.526 ; 56.9343 ; 57.4833 ; 57.6712 ; 57.9256 ; 58.2475 ; 58.3196 ; 58.3872 ; 58.4804 ; 58.6048 ; 58.7628 ; 58.9067 ; 59.0416 ; 59.2277 ; 59.4092 ] 
  
Bolt 1 - Tensile Force (kips): [34.6502 ; 34.5187 ; 34.4089 ; 34.2562 ; 34.116 ; 33.9908 ; 33.8247 ; 33.3378 ; 31.3613 ; 28.2272 ; 24.0185 ; 23.9843 ; 23.9737 ; 23.9636 ; 23.9537 ; 23.9506 ; 23.9495 ; 23.8282 ; 
23.7052 ; 23.6967 ; 23.6913 ; 23.6796 ; 23.598 ; 23.4393 ; 23.3504 ; 23.2542 ; 23.0453 ; 22.7451 ; 22.2572 ; 21.9323 ; 21.4389 ; 20.8623 ; 20.589 ; 20.1554 ; 19.5663 ; 18.8211 ; 18.0877 ; 17.3663 ; 16.8494 ; 
16.6423 ; 16.1357 ; 15.6418 ; 15.5644 ; 15.5336 ; 15.5072 ; 15.3781 ; 15.3741 ; 15.3711 ; 15.3841 ; 15.4509 ; 15.4712 ; 15.5013 ; 15.5481 ; 15.5585 ; 15.5677 ; 15.5814 ; 15.601 ; 15.6329 ; 15.6608 ; 15.6881 ; 
15.6169 ; 15.4669 ] 
  
Bolt 1 - Shear Force (kips): [0.0500733 ; 0.179112 ; 0.340221 ; 0.540598 ; 0.710097 ; 0.852503 ; 1.02699 ; 1.50355 ; 3.10779 ; 5.31162 ; 7.89224 ; 7.91051 ; 7.91018 ; 7.90779 ; 7.90471 ; 7.90369 ; 7.90334 ; 
8.07389 ; 8.21588 ; 8.21949 ; 8.2204 ; 8.30184 ; 8.94643 ; 9.77088 ; 10.0569 ; 10.2829 ; 11.2364 ; 12.6048 ; 14.0232 ; 14.7207 ; 15.7159 ; 16.7905 ; 17.2867 ; 18.0288 ; 19.053 ; 20.5357 ; 22.1289 ; 23.9497 ; 
25.4347 ; 26.7851 ; 28.6939 ; 30.7014 ; 31.1245 ; 31.5135 ; 32.0418 ; 32.9018 ; 33.9366 ; 34.3073 ; 34.8574 ; 35.5456 ; 35.7651 ; 36.0624 ; 36.4565 ; 36.5516 ; 36.6448 ; 36.7811 ; 36.9795 ; 37.2522 ; 37.5153 ; 
37.7654 ; 38.1664 ; 38.6135 ] 
  
Bolt 2 - Tensile Force (kips): [34.6511 ; 34.5 ; 34.3707 ; 34.2035 ; 34.0706 ; 33.9675 ; 33.8521 ; 33.4484 ; 31.5642 ; 28.674 ; 24.962 ; 24.7347 ; 24.6876 ; 24.6675 ; 24.6541 ; 24.6499 ; 24.6486 ; 24.6817 ; 
24.5669 ; 24.4813 ; 24.472 ; 24.4979 ; 24.856 ; 25.4891 ; 25.7249 ; 26.1035 ; 26.7663 ; 27.8186 ; 29.4022 ; 29.9718 ; 30.8702 ; 32.1255 ; 32.5609 ; 33.1697 ; 34.0241 ; 35.0923 ; 36.3022 ; 37.8608 ; 38.9769 ; 
39.8696 ; 40.9082 ; 42.0685 ; 42.3573 ; 42.6141 ; 42.9009 ; 43.4165 ; 44.0691 ; 44.3034 ; 44.6455 ; 45.169 ; 45.3477 ; 45.5993 ; 45.9506 ; 46.0349 ; 46.1137 ; 46.2302 ; 46.4004 ; 46.6445 ; 46.8954 ; 47.1431 ; 
47.5084 ; 47.8678 ] 
  
Bolt 2 - Shear Force (kips): [0.0403238 ; 0.21388 ; 0.396122 ; 0.623534 ; 0.816052 ; 0.976713 ; 1.17256 ; 1.65758 ; 3.24258 ; 5.41657 ; 7.96518 ; 8.10427 ; 8.13066 ; 8.13745 ; 8.13554 ; 8.13438 ; 8.13396 ; 
8.14519 ; 8.36009 ; 8.49001 ; 8.49114 ; 8.50016 ; 9.21926 ; 9.89523 ; 10.166 ; 10.6184 ; 11.08 ; 11.8769 ; 12.9284 ; 13.3055 ; 13.7022 ; 14.1857 ; 14.3136 ; 14.5852 ; 15.0328 ; 15.6499 ; 16.4354 ; 17.373 ; 
18.1929 ; 18.8626 ; 19.6361 ; 20.6457 ; 20.8945 ; 21.1256 ; 21.5684 ; 22.0241 ; 22.7331 ; 22.9703 ; 23.2811 ; 23.6748 ; 23.8274 ; 24.0418 ; 24.3285 ; 24.3971 ; 24.4725 ; 24.5775 ; 24.7199 ; 24.9054 ; 25.071 ; 
25.2242 ; 25.3971 ; 25.5504 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.959 ; 36.053 ; 36.3728 ; 36.7676 ; 37.2777 ; 38.0998 ; 38.9801 ; 39.6466 ; 40.6951 ; 42.3104 ; 42.3681 ; 42.3752 ; 42.3715 ; 42.3591 ; 42.3545 ; 42.353 ; 42.4731 ; 42.6975 
; 42.7828 ; 42.7797 ; 42.8583 ; 44.2014 ; 45.9757 ; 46.607 ; 47.4674 ; 48.6887 ; 50.3556 ; 52.4342 ; 53.1236 ; 54.0336 ; 55.1913 ; 55.596 ; 56.1785 ; 57.0005 ; 58.1452 ; 59.7014 ; 61.9439 ; 63.8007 ; 65.2576 ; 
67.0285 ; 69.0146 ; 69.4755 ; 69.8751 ; 70.3691 ; 70.8884 ; 71.5129 ; 71.7038 ; 71.9227 ; 72.2045 ; 72.2785 ; 72.3327 ; 72.3943 ; 72.4304 ; 72.4595 ; 72.4938 ; 72.5309 ; 72.5567 ; 72.5806 ; 72.6113 ; 72.6505 ; 
72.6783 ] 
  
Bolt 3 - Shear Force (kips): [0.021428 ; 0.035275 ; 0.085089 ; 0.16065 ; 0.22306 ; 0.27558 ; 0.3434 ; 0.42134 ; 0.48033 ; 0.56569 ; 0.68533 ; 0.68976 ; 0.6904 ; 0.69025 ; 0.6895 ; 0.68924 ; 0.68915 ; 0.69806 ; 
0.71471 ; 0.72147 ; 0.7214 ; 0.72769 ; 0.83634 ; 0.9835 ; 1.0306 ; 1.0948 ; 1.1769 ; 1.2767 ; 1.3893 ; 1.4172 ; 1.4507 ; 1.4906 ; 1.5018 ; 1.5153 ; 1.5319 ; 1.549 ; 1.5661 ; 1.6077 ; 2.6564 ; 3.5929 ; 4.7412 ; 
5.2435 ; 5.3752 ; 5.4558 ; 5.5209 ; 5.5647 ; 5.5643 ; 5.449 ; 5.4097 ; 5.2122 ; 5.1229 ; 5.0157 ; 4.8791 ; 4.8796 ; 4.8747 ; 4.8576 ; 4.8081 ; 4.6938 ; 4.5992 ; 4.507 ; 4.397 ; 4.3262 ] 
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Figure B.248 Connection L8_6_0.75_0.75_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0802e+003 
  
Plastic Stiffness (k/in): 17.7719 
  
Displacement (in): [2.5817e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.018738 ; 0.02121 ; 0.024918 ; 0.030479 ; 0.038822 ; 0.051336 ; 0.070108 ; 0.098264 ; 0.1405 ; 
0.20385 ; 0.22761 ; 0.26325 ; 0.3167 ; 0.39688 ; 0.42695 ; 0.47205 ; 0.5397 ; 0.64118 ; 0.7934 ; 1.0217 ; 1.0842 ; 1.1077 ; 1.1164 ; 1.1296 ; 1.1494 ; 1.1791 ; 1.2236 ; 1.2903 ; 1.3904 ; 1.4155 ; 1.4405 ; 1.478 ; 
1.5343 ; 1.6188 ; 1.6505 ; 1.698 ; 1.7693 ; 1.8762 ; 2.0365 ; 2.0967 ; 2.1869 ; 2.3222 ; 2.5 ] 
  
Force (kips): [-0.671057 ; 1.60725 ; 3.39178 ; 5.65083 ; 7.62917 ; 9.40845 ; 11.7631 ; 12.5564 ; 13.6217 ; 15.0022 ; 16.7963 ; 18.9328 ; 21.0206 ; 22.5386 ; 23.7873 ; 25.1289 ; 26.6604 ; 27.107 ; 27.6714 ; 
28.4584 ; 29.5622 ; 29.9762 ; 30.5289 ; 31.282 ; 32.2908 ; 33.6434 ; 35.3196 ; 35.8394 ; 36.0229 ; 36.0963 ; 36.2082 ; 36.3637 ; 36.5808 ; 36.9148 ; 37.3874 ; 38.0093 ; 38.1626 ; 38.3075 ; 38.5192 ; 38.8214 ; 
39.2571 ; 39.4179 ; 39.6488 ; 39.9846 ; 40.4555 ; 41.0878 ; 41.3089 ; 41.6195 ; 42.0418 ; 42.5376 ] 
  
Bolt 1 - Tensile Force (kips): [34.6481 ; 34.5852 ; 34.5324 ; 34.4601 ; 34.3899 ; 34.3213 ; 34.222 ; 34.1861 ; 34.136 ; 34.0671 ; 33.9695 ; 33.8343 ; 33.4961 ; 32.745 ; 31.7435 ; 30.3435 ; 28.5056 ; 27.941 ; 
27.2472 ; 26.2209 ; 24.6786 ; 24.1758 ; 23.9786 ; 23.9457 ; 23.9208 ; 23.7677 ; 23.7934 ; 23.705 ; 23.6891 ; 23.6574 ; 23.6073 ; 23.5381 ; 23.47 ; 23.3081 ; 23.0255 ; 22.6016 ; 22.4083 ; 22.1985 ; 21.8979 ; 
21.5425 ; 20.8566 ; 20.5703 ; 20.1616 ; 19.5019 ; 18.7147 ; 18.0196 ; 17.7136 ; 17.3541 ; 17.0898 ; 16.7548 ] 
  
Bolt 1 - Shear Force (kips): [ 0.044199 ; 0.0794943 ; 0.162687 ; 0.273288 ; 0.372743 ; 0.464631 ; 0.590683 ; 0.634478 ; 0.694806 ; 0.775685 ; 0.885546 ; 1.0275 ; 1.3662 ; 2.02681 ; 2.82694 ; 3.86673 ; 5.13512 
; 5.50727 ; 5.95668 ; 6.59955 ; 7.51205 ; 7.79761 ; 7.90561 ; 7.90029 ; 7.89342 ; 8.12091 ; 8.1954 ; 9.02964 ; 9.22312 ; 9.38185 ; 9.61796 ; 9.89266 ; 10.1282 ; 10.8958 ; 12.2861 ; 13.8093 ; 14.2724 ; 14.7351 ; 
15.3929 ; 16.1641 ; 17.4813 ; 17.9913 ; 18.7326 ; 20.0403 ; 21.6552 ; 23.3566 ; 24.0378 ; 24.8938 ; 25.9307 ; 27.4075 ] 
  
Bolt 2 - Tensile Force (kips): [34.6432 ; 34.5732 ; 34.5072 ; 34.4235 ; 34.353 ; 34.2958 ; 34.2351 ; 34.22 ; 34.2007 ; 34.1829 ; 34.1735 ; 34.1953 ; 34.0864 ; 33.8005 ; 33.8317 ; 34.2504 ; 34.9417 ; 35.2348 ; 
35.6388 ; 36.33 ; 37.4982 ; 37.944 ; 38.5717 ; 39.3931 ; 40.3959 ; 41.5572 ; 42.6759 ; 42.9429 ; 43.0336 ; 43.0688 ; 43.1103 ; 43.1853 ; 43.2887 ; 43.4746 ; 43.755 ; 44.1844 ; 44.2742 ; 44.3556 ; 44.4883 ; 
44.6797 ; 44.9214 ; 45.0127 ; 45.1388 ; 45.3056 ; 45.5542 ; 45.9066 ; 46.0168 ; 46.138 ; 46.3977 ; 46.821 ] 
  
Bolt 2 - Shear Force (kips): [0.0332827 ; 0.101663 ; 0.199981 ; 0.328923 ; 0.444743 ; 0.551873 ; 0.698292 ; 0.748848 ; 0.818179 ; 0.910267 ; 1.03298 ; 1.1896 ; 1.53411 ; 2.16793 ; 2.89977 ; 3.77759 ; 4.75849 
; 5.01983 ; 5.32022 ; 5.71923 ; 6.24497 ; 6.4251 ; 6.68443 ; 7.03561 ; 7.49458 ; 8.06578 ; 9.1061 ; 9.49539 ; 9.61233 ; 9.66141 ; 9.7893 ; 9.94905 ; 10.2133 ; 10.4823 ; 10.8321 ; 11.4191 ; 11.5617 ; 11.6734 ; 
11.8156 ; 12.0425 ; 12.3238 ; 12.4394 ; 12.6481 ; 12.8309 ; 13.1353 ; 13.7415 ; 14.0034 ; 14.4968 ; 15.264 ; 15.9796 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9293 ; 35.9188 ; 36.0109 ; 36.1983 ; 36.4129 ; 36.7834 ; 36.9345 ; 37.2097 ; 37.6537 ; 38.2568 ; 39.0312 ; 40.0197 ; 41.2405 ; 42.8345 ; 44.9141 ; 47.5165 ; 48.3958 ; 
49.6287 ; 51.2843 ; 53.3619 ; 54.039 ; 54.8201 ; 55.9304 ; 57.5323 ; 59.8357 ; 62.7675 ; 63.7125 ; 64.0337 ; 64.1533 ; 64.3388 ; 64.5981 ; 64.9569 ; 65.4949 ; 66.1417 ; 66.8887 ; 67.1007 ; 67.2655 ; 67.4926 ; 
67.8391 ; 68.3913 ; 68.6237 ; 68.8954 ; 69.2348 ; 69.6938 ; 70.2593 ; 70.4398 ; 70.6644 ; 70.8752 ; 71.0359 ] 
  
Bolt 3 - Shear Force (kips): [0.029856 ; 0.014601 ; 0.042255 ; 0.089788 ; 0.13922 ; 0.18135 ; 0.23821 ; 0.25815 ; 0.28545 ; 0.3232 ; 0.37641 ; 0.45106 ; 0.55995 ; 0.69195 ; 0.84471 ; 1.0392 ; 1.2246 ; 1.2702 ; 
1.3217 ; 1.3847 ; 1.4736 ; 1.5306 ; 1.6661 ; 2.7447 ; 4.0189 ; 5.2262 ; 5.9264 ; 5.4811 ; 5.3936 ; 5.4071 ; 5.3836 ; 5.3204 ; 5.1806 ; 4.9863 ; 4.8084 ; 4.4634 ; 4.3646 ; 4.2998 ; 4.2451 ; 4.2399 ; 4.0503 ; 3.9477 ; 
3.8271 ; 3.7051 ; 3.5816 ; 3.437 ; 3.3928 ; 3.3288 ; 3.2377 ; 3.1226 ] 
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Figure B.249 Connection L8_6_0.75_0.75_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1853e+003 
  
Plastic Stiffness (k/in): 8.0192 
  
Displacement (in): [2.5707e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.033371 ; 0.038933 ; 0.047275 ; 0.05979 ; 0.078561 ; 0.10672 ; 0.14895 ; 0.2123 ; 0.30733 
; 0.34297 ; 0.39642 ; 0.47661 ; 0.59688 ; 0.64198 ; 0.70963 ; 0.81111 ; 0.96333 ; 1.1917 ; 1.2542 ; 1.3479 ; 1.4885 ; 1.6995 ; 1.7522 ; 1.8049 ; 1.8247 ; 1.8544 ; 1.8989 ; 1.9656 ; 2.0657 ; 2.2159 ; 2.4411 ; 2.5 ] 
  
Force (kips): [-0.652919 ; 0.698716 ; 1.66221 ; 2.53079 ; 3.71629 ; 5.31128 ; 7.4138 ; 9.99878 ; 10.7546 ; 11.7483 ; 13.0148 ; 14.4188 ; 15.7835 ; 16.7834 ; 17.5953 ; 18.3433 ; 19.2304 ; 19.5375 ; 19.9746 ; 
20.5826 ; 21.3893 ; 21.6691 ; 22.0837 ; 22.6566 ; 23.4101 ; 24.4107 ; 24.6613 ; 25.0138 ; 25.5014 ; 26.1667 ; 26.3198 ; 26.4659 ; 26.5206 ; 26.5984 ; 26.7125 ; 26.8789 ; 27.1147 ; 27.4454 ; 27.919 ; 28.0394 ] 
  
Bolt 1 - Tensile Force (kips): [34.6481 ; 34.6115 ; 34.5843 ; 34.5586 ; 34.5221 ; 34.4691 ; 34.3905 ; 34.279 ; 34.2424 ; 34.1914 ; 34.1211 ; 34.0329 ; 33.9303 ; 33.8293 ; 33.6508 ; 33.0276 ; 31.9282 ; 31.5307 ; 
30.9384 ; 30.0542 ; 28.7764 ; 28.3066 ; 27.6064 ; 26.5891 ; 25.1626 ; 24.1058 ; 24.1003 ; 24.0971 ; 24.0982 ; 24.1103 ; 24.1151 ; 24.1204 ; 24.0829 ; 24.0761 ; 24.0825 ; 24.0945 ; 24.1147 ; 24.1503 ; 24.1387 ; 
24.1068 ] 
  
Bolt 1 - Shear Force (kips): [0.043451 ; 0.043139 ; 0.083766 ; 0.12471 ; 0.18334 ; 0.26543 ; 0.3784 ; 0.52729 ; 0.57388 ; 0.63752 ; 0.72316 ; 0.82741 ; 0.94402 ; 1.0561 ; 1.247 ; 1.8298 ; 2.7338 ; 3.044 ; 3.4919 
; 4.1356 ; 5.0249 ; 5.3401 ; 5.8016 ; 6.4534 ; 7.3219 ; 7.9465 ; 7.9491 ; 7.9503 ; 7.9517 ; 7.9561 ; 7.9577 ; 7.9591 ; 8.0362 ; 8.0514 ; 8.0494 ; 8.0434 ; 8.0336 ; 8.0197 ; 8.4315 ; 8.7483 ] 
  
Bolt 2 - Tensile Force (kips): [34.6433 ; 34.6065 ; 34.5686 ; 34.5363 ; 34.4937 ; 34.4407 ; 34.3856 ; 34.3645 ; 34.3676 ; 34.3838 ; 34.4218 ; 34.5013 ; 34.6142 ; 34.7827 ; 34.8966 ; 34.9986 ; 35.3353 ; 35.4726 ; 
35.7002 ; 36.0949 ; 36.8324 ; 37.1369 ; 37.6154 ; 38.3449 ; 39.3866 ; 40.8078 ; 41.1433 ; 41.6128 ; 42.2154 ; 42.9487 ; 43.109 ; 43.2591 ; 43.3119 ; 43.3903 ; 43.5038 ; 43.6677 ; 43.8941 ; 44.2027 ; 44.5816 ; 
44.6598 ] 
  
Bolt 2 - Shear Force (kips): [0.032583 ; 0.056389 ; 0.10916 ; 0.1592 ; 0.22997 ; 0.32814 ; 0.4629 ; 0.63915 ; 0.69426 ; 0.76896 ; 0.86746 ; 0.98485 ; 1.1152 ; 1.2423 ; 1.4382 ; 1.9665 ; 2.7523 ; 3.0124 ; 3.3777 ; 
3.8811 ; 4.5148 ; 4.7228 ; 5.0114 ; 5.3918 ; 5.8723 ; 6.4699 ; 6.6228 ; 6.8366 ; 7.1284 ; 7.5345 ; 7.6311 ; 7.7256 ; 7.7546 ; 7.8053 ; 7.8818 ; 7.992 ; 8.1501 ; 8.3687 ; 8.8837 ; 9.0378 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.943 ; 35.9096 ; 35.8998 ; 35.9336 ; 36.0855 ; 36.411 ; 37.0379 ; 37.3513 ; 37.8395 ; 38.4922 ; 39.337 ; 40.5817 ; 42.2953 ; 44.416 ; 46.5727 ; 48.9974 ; 49.834 ; 50.9841 ; 
52.5274 ; 54.4306 ; 55.0499 ; 55.9529 ; 57.243 ; 58.9231 ; 61.2919 ; 61.9037 ; 62.7147 ; 63.9039 ; 65.529 ; 65.9023 ; 66.238 ; 66.3563 ; 66.5226 ; 66.762 ; 67.1008 ; 67.5745 ; 68.3728 ; 69.5213 ; 69.8148 ] 
  
Bolt 3 - Shear Force (kips): [ 0.029706 ; 0.0096062 ; 0.020959 ; 0.03878 ; 0.068305 ; 0.11646 ; 0.17933 ; 0.25599 ; 0.27933 ; 0.31272 ; 0.35927 ; 0.42866 ; 0.53844 ; 0.66215 ; 0.80542 ; 0.94767 ; 1.0724 ; 1.109 
; 1.161 ; 1.232 ; 1.3104 ; 1.3295 ; 1.3756 ; 1.4583 ; 1.6307 ; 2.7173 ; 3.0072 ; 3.2771 ; 3.5104 ; 3.1145 ; 3.0142 ; 2.822 ; 2.7648 ; 2.6981 ; 2.5016 ; 2.248 ; 2.1568 ; 2.5221 ; 2.6486 ; 2.5858 ] 
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Figure B.250 Connection L8_6_0.75_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4088 
  
Plastic Stiffness (k/in): 42.2315 
  
Displacement (in): [3.8224e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.072734 ; 0.075862 ; 0.080555 ; 0.087594 ; 0.090234 ; 
0.091224 ; 0.092709 ; 0.094936 ; 0.098277 ; 0.10329 ; 0.11081 ; 0.11151 ; 0.11257 ; 0.11415 ; 0.11653 ; 0.1201 ; 0.12545 ; 0.13348 ; 0.14552 ; 0.15756 ; 0.1696 ; 0.18766 ; 0.21475 ; 0.22153 ; 0.2283 ; 0.23846 ; 
0.2537 ; 0.27655 ; 0.28513 ; 0.29798 ; 0.31727 ; 0.3462 ; 0.3896 ; 0.40587 ; 0.43028 ; 0.4669 ; 0.48063 ; 0.50122 ; 0.53212 ; 0.57846 ; 0.64797 ; 0.67403 ; 0.71313 ; 0.77178 ; 0.85976 ; 0.99172 ; 1.0412 ; 1.1154 
; 1.2268 ; 1.3938 ; 1.6438 ; 1.7063 ; 1.7688 ; 1.8313 ; 1.8547 ; 1.8899 ; 1.9426 ; 2.0217 ; 2.1008 ; 2.1799 ; 2.2986 ; 2.3431 ; 2.4098 ; 2.5 ] 
  
Force (kips): [-0.949819 ; 3.64034 ; 7.03453 ; 11.1613 ; 14.5447 ; 17.3036 ; 20.5515 ; 23.8275 ; 25.9854 ; 28.3661 ; 30.8528 ; 30.9713 ; 31.0201 ; 31.0198 ; 31.0101 ; 31.0063 ; 31.005 ; 31.0665 ; 31.2367 ; 
31.4589 ; 31.4642 ; 31.4602 ; 31.5287 ; 31.6627 ; 31.8403 ; 32.1302 ; 32.509 ; 33.044 ; 33.7291 ; 34.6567 ; 35.4582 ; 36.2469 ; 37.3292 ; 38.7143 ; 39.0265 ; 39.3379 ; 39.7873 ; 40.4156 ; 41.2368 ; 41.5341 ; 
41.9605 ; 42.5694 ; 43.4429 ; 44.6539 ; 45.0736 ; 45.6881 ; 46.5513 ; 46.868 ; 47.3029 ; 47.9146 ; 48.7392 ; 49.8137 ; 50.2185 ; 50.7759 ; 51.5369 ; 52.5513 ; 53.8651 ; 54.3121 ; 54.9096 ; 55.6584 ; 56.6137 ; 
57.7049 ; 57.939 ; 58.1428 ; 58.3168 ; 58.3744 ; 58.4576 ; 58.569 ; 58.7144 ; 58.8467 ; 58.971 ; 59.1413 ; 59.2014 ; 59.2866 ; 59.396 ] 
  
Bolt 1 - Tensile Force (kips): [34.7136 ; 34.5725 ; 34.4543 ; 34.2914 ; 34.1431 ; 34.0113 ; 33.8362 ; 33.3585 ; 31.455 ; 28.3309 ; 24.0961 ; 24.0128 ; 24.0024 ; 23.9921 ; 23.9822 ; 23.979 ; 23.9779 ; 23.9348 ; 
23.7493 ; 23.7404 ; 23.7334 ; 23.7297 ; 23.7212 ; 23.704 ; 23.6828 ; 23.6708 ; 23.6515 ; 23.6095 ; 23.5749 ; 23.3982 ; 23.2835 ; 23.1144 ; 22.8759 ; 22.5475 ; 22.4586 ; 22.3015 ; 22.0411 ; 21.7087 ; 21.3413 ; 
21.1497 ; 20.8663 ; 20.4099 ; 19.8254 ; 19.1006 ; 18.9076 ; 18.6473 ; 18.403 ; 18.3007 ; 18.1024 ; 17.8806 ; 17.6813 ; 17.4019 ; 17.2483 ; 17.0543 ; 16.771 ; 16.4191 ; 16.1684 ; 16.0792 ; 16.0146 ; 15.9641 ; 
16.0004 ; 15.989 ; 15.9854 ; 15.9888 ; 16.0006 ; 16.0052 ; 16.0125 ; 16.0227 ; 16.0187 ; 15.9999 ; 15.9907 ; 15.9657 ; 15.9451 ; 15.9233 ; 15.8983 ] 
  
Bolt 1 - Shear Force (kips): [0.0486253 ; 0.186535 ; 0.351094 ; 0.556431 ; 0.730368 ; 0.876553 ; 1.05542 ; 1.51724 ; 3.0634 ; 5.26805 ; 7.87174 ; 7.91831 ; 7.91909 ; 7.91712 ; 7.91409 ; 7.91305 ; 7.9127 ; 
7.98374 ; 8.20379 ; 8.20933 ; 8.21141 ; 8.20975 ; 8.27334 ; 8.40155 ; 8.57101 ; 8.66352 ; 8.81167 ; 9.13076 ; 9.38859 ; 10.0584 ; 10.4067 ; 11.2306 ; 12.3976 ; 13.6518 ; 13.888 ; 14.2601 ; 14.8547 ; 15.5955 ; 
16.4172 ; 16.8146 ; 17.3938 ; 18.3139 ; 19.6394 ; 21.3806 ; 21.8861 ; 22.6118 ; 23.4425 ; 23.7686 ; 24.2668 ; 24.933 ; 25.7829 ; 27.013 ; 27.5146 ; 28.1319 ; 28.98 ; 30.0714 ; 31.3519 ; 31.8095 ; 32.4278 ; 
33.2944 ; 34.4183 ; 35.8057 ; 36.0693 ; 36.304 ; 36.5187 ; 36.5972 ; 36.7096 ; 36.868 ; 37.1127 ; 37.3511 ; 37.5748 ; 37.9099 ; 38.0406 ; 38.224 ; 38.4567 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.727 ; 34.5732 ; 34.4434 ; 34.2789 ; 34.1527 ; 34.0587 ; 33.9601 ; 33.6169 ; 31.8521 ; 29.0288 ; 25.3632 ; 25.012 ; 24.8135 ; 24.7793 ; 24.765 ; 24.7612 ; 24.76 ; 24.7755 ; 
24.8092 ; 24.6079 ; 24.6002 ; 24.5968 ; 24.6185 ; 24.6571 ; 24.7095 ; 24.7603 ; 24.8735 ; 25.0593 ; 25.3524 ; 25.8523 ; 26.3406 ; 26.9151 ; 27.7397 ; 28.9143 ; 29.2012 ; 29.4999 ; 29.946 ; 30.5687 ; 31.518 ; 
31.8792 ; 32.4038 ; 33.1534 ; 34.1418 ; 35.3698 ; 35.7642 ; 36.3247 ; 37.0775 ; 37.3386 ; 37.7099 ; 38.2244 ; 38.906 ; 39.6903 ; 39.9542 ; 40.3313 ; 40.8743 ; 41.6004 ; 42.4779 ; 42.7952 ; 43.2415 ; 43.7785 ; 
44.4602 ; 45.325 ; 45.5044 ; 45.6735 ; 45.8307 ; 45.8892 ; 45.9768 ; 46.1109 ; 46.3258 ; 46.5549 ; 46.7965 ; 47.1322 ; 47.2459 ; 47.4032 ; 47.6053 ] 
  
Bolt 2 - Shear Force (kips): [0.063109 ; 0.187903 ; 0.362702 ; 0.579809 ; 0.762395 ; 0.914574 ; 1.09822 ; 1.54381 ; 3.06073 ; 5.22702 ; 7.81046 ; 8.03447 ; 8.15531 ; 8.17138 ; 8.17186 ; 8.17101 ; 8.17071 ; 
8.17583 ; 8.19175 ; 8.50074 ; 8.50941 ; 8.50911 ; 8.51587 ; 8.52779 ; 8.54388 ; 8.76567 ; 9.01877 ; 9.26091 ; 9.70808 ; 9.99308 ; 10.5077 ; 10.8612 ; 11.4015 ; 12.3167 ; 12.5447 ; 12.7144 ; 12.9357 ; 13.3906 ; 
13.9016 ; 14.041 ; 14.2255 ; 14.4769 ; 14.9779 ; 15.8663 ; 16.1818 ; 16.5392 ; 17.0905 ; 17.2826 ; 17.5413 ; 17.889 ; 18.3195 ; 18.9002 ; 19.0974 ; 19.3867 ; 19.7721 ; 20.2717 ; 21.0243 ; 21.3345 ; 21.7771 ; 
22.37 ; 23.0855 ; 23.8681 ; 24.0654 ; 24.2477 ; 24.4222 ; 24.4868 ; 24.5875 ; 24.7328 ; 24.9264 ; 25.0999 ; 25.2537 ; 25.443 ; 25.5071 ; 25.5977 ; 25.7032 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9565 ; 36.0453 ; 36.3602 ; 36.7537 ; 37.2535 ; 38.0749 ; 38.9724 ; 39.6775 ; 40.7355 ; 42.3802 ; 42.4821 ; 42.5269 ; 42.5272 ; 42.5168 ; 42.5124 ; 42.5109 ; 42.5662 ; 
42.717 ; 42.9238 ; 42.9281 ; 42.923 ; 42.9871 ; 43.115 ; 43.2884 ; 43.5832 ; 43.9911 ; 44.5978 ; 45.4251 ; 46.6197 ; 47.6997 ; 48.7234 ; 50.126 ; 51.9405 ; 52.3489 ; 52.7441 ; 53.3009 ; 54.0538 ; 55.0313 ; 
55.377 ; 55.8745 ; 56.5827 ; 57.5863 ; 58.9814 ; 59.4716 ; 60.2106 ; 61.3 ; 61.692 ; 62.2077 ; 62.9377 ; 63.9762 ; 65.2235 ; 65.7314 ; 66.3764 ; 67.1987 ; 68.2252 ; 69.6087 ; 70.0593 ; 70.57 ; 71.0629 ; 71.7143 ; 
72.2107 ; 72.2658 ; 72.3279 ; 72.3937 ; 72.414 ; 72.4412 ; 72.4792 ; 72.5293 ; 72.5595 ; 72.5922 ; 72.6364 ; 72.651 ; 72.6708 ; 72.6964 ] 
  
Bolt 3 - Shear Force (kips): [ 0.03219 ; 0.026529 ; 0.075328 ; 0.15032 ; 0.21231 ; 0.2644 ; 0.33177 ; 0.40981 ; 0.47179 ; 0.55573 ; 0.67183 ; 0.67947 ; 0.68292 ; 0.68327 ; 0.68273 ; 0.6825 ; 0.68242 ; 0.68612 ; 
0.69697 ; 0.71294 ; 0.71343 ; 0.7133 ; 0.71822 ; 0.72799 ; 0.74136 ; 0.76473 ; 0.79656 ; 0.8444 ; 0.90983 ; 0.99879 ; 1.0765 ; 1.1422 ; 1.2269 ; 1.328 ; 1.3486 ; 1.3661 ; 1.3884 ; 1.4165 ; 1.4508 ; 1.4606 ; 1.4734 
; 1.4885 ; 1.5029 ; 1.513 ; 1.5156 ; 1.5201 ; 1.5598 ; 1.5729 ; 1.6421 ; 2.2178 ; 3.1867 ; 3.8551 ; 4.2765 ; 4.6858 ; 4.9737 ; 5.1911 ; 5.4387 ; 5.5166 ; 5.5739 ; 5.5822 ; 5.4917 ; 5.0472 ; 4.8916 ; 4.8175 ; 4.7513 ; 
4.722 ; 4.6843 ; 4.6224 ; 4.5724 ; 4.503 ; 4.4737 ; 4.4368 ; 4.4251 ; 4.4075 ; 4.3875 ] 
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Figure B.251 Connection L8_6_0.75_0.75_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0956e+003 
  
Plastic Stiffness (k/in): 16.2782 
  
Displacement (in): [2.5737e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.076231 ; 0.08679 ; 0.10263 ; 0.12639 ; 0.16202 
; 0.21548 ; 0.29566 ; 0.32572 ; 0.37083 ; 0.38774 ; 0.41311 ; 0.45116 ; 0.50824 ; 0.59387 ; 0.7223 ; 0.77046 ; 0.84271 ; 0.95108 ; 0.99171 ; 1.007 ; 1.0298 ; 1.0641 ; 1.1155 ; 1.1348 ; 1.1638 ; 1.2071 ; 1.2722 ; 
1.2966 ; 1.3333 ; 1.3882 ; 1.4088 ; 1.4397 ; 1.486 ; 1.5555 ; 1.6598 ; 1.6989 ; 1.7575 ; 1.8455 ; 1.9775 ; 2.1754 ; 2.2379 ; 2.3317 ; 2.4723 ; 2.5 ] 
  
Force (kips): [-0.85226 ; 1.47137 ; 3.24069 ; 5.47652 ; 8.33974 ; 11.8903 ; 13.004 ; 14.4438 ; 16.2966 ; 18.5364 ; 20.7902 ; 22.4163 ; 22.8041 ; 23.2896 ; 23.89 ; 24.6395 ; 25.6159 ; 26.7982 ; 28.0873 ; 28.5238 ; 
29.142 ; 29.3816 ; 29.735 ; 30.2271 ; 30.8918 ; 31.8055 ; 33.0159 ; 33.4382 ; 34.0262 ; 34.8242 ; 35.1209 ; 35.2434 ; 35.4382 ; 35.7179 ; 36.1018 ; 36.2507 ; 36.4633 ; 36.7966 ; 37.2644 ; 37.4315 ; 37.6731 ; 
38.0032 ; 38.1291 ; 38.3101 ; 38.5714 ; 38.9441 ; 39.4769 ; 39.6691 ; 39.9471 ; 40.3433 ; 40.885 ; 41.6066 ; 41.8109 ; 42.0977 ; 42.4974 ; 42.5713 ] 
  
Bolt 1 - Tensile Force (kips): [34.7096 ; 34.6388 ; 34.5812 ; 34.5022 ; 34.3876 ; 34.2268 ; 34.1718 ; 34.0961 ; 33.9902 ; 33.8446 ; 33.5179 ; 32.7508 ; 32.4924 ; 32.1213 ; 31.5797 ; 30.7858 ; 29.6568 ; 28.1698 ; 
26.5113 ; 25.9154 ; 25.0539 ; 24.7448 ; 24.3159 ; 24.0889 ; 24.0981 ; 24.1359 ; 24.2042 ; 24.059 ; 24.1134 ; 24.2254 ; 24.2721 ; 24.2584 ; 24.2102 ; 24.2115 ; 24.216 ; 24.1615 ; 24.1248 ; 23.9498 ; 23.6892 ; 
23.5676 ; 23.4413 ; 23.3447 ; 23.2178 ; 22.997 ; 22.7172 ; 22.3746 ; 21.7101 ; 21.4635 ; 21.0137 ; 20.4491 ; 19.8848 ; 19.277 ; 19.0854 ; 18.9148 ; 18.4758 ; 18.3788 ] 
  
Bolt 1 - Shear Force (kips): [ 0.043752 ; 0.0891053 ; 0.175921 ; 0.290611 ; 0.442659 ; 0.641454 ; 0.70669 ; 0.793895 ; 0.910654 ; 1.06112 ; 1.38426 ; 2.05546 ; 2.26655 ; 2.56342 ; 2.98379 ; 3.57634 ; 4.38084 ; 
5.39148 ; 6.47012 ; 6.83842 ; 7.35951 ; 7.54373 ; 7.79597 ; 7.93505 ; 7.94843 ; 7.96388 ; 7.9871 ; 8.19374 ; 8.21764 ; 8.23864 ; 8.24686 ; 8.38159 ; 8.74869 ; 9.09081 ; 9.59885 ; 9.90847 ; 10.1747 ; 10.9623 ; 
12.2803 ; 12.7667 ; 13.3241 ; 13.9377 ; 14.2903 ; 14.8462 ; 15.5845 ; 16.5483 ; 18.2229 ; 18.8546 ; 19.9163 ; 21.2414 ; 22.8088 ; 24.6402 ; 25.2533 ; 25.9999 ; 27.362 ; 27.6018 ] 
  
Bolt 2 - Tensile Force (kips): [34.7141 ; 34.6417 ; 34.576 ; 34.4951 ; 34.403 ; 34.3219 ; 34.3092 ; 34.2976 ; 34.306 ; 34.3403 ; 34.3087 ; 34.0231 ; 33.9988 ; 34.0194 ; 34.1206 ; 34.3466 ; 34.7522 ; 35.3896 ; 
36.2711 ; 36.631 ; 37.2148 ; 37.4417 ; 37.7923 ; 38.3025 ; 39.0029 ; 39.9456 ; 41.0669 ; 41.4371 ; 41.9423 ; 42.5487 ; 42.7222 ; 42.8058 ; 42.9328 ; 43.0896 ; 43.3288 ; 43.4127 ; 43.5137 ; 43.6985 ; 44.0051 ; 
44.1051 ; 44.2482 ; 44.4851 ; 44.5603 ; 44.685 ; 44.8825 ; 45.1363 ; 45.4977 ; 45.6367 ; 45.8218 ; 46.0552 ; 46.3985 ; 46.7969 ; 46.9007 ; 47.034 ; 47.3156 ; 47.3778 ] 
  
Bolt 2 - Shear Force (kips): [0.0568878 ; 0.0846027 ; 0.174014 ; 0.293729 ; 0.451384 ; 0.65525 ; 0.721339 ; 0.809261 ; 0.92441 ; 1.07088 ; 1.37407 ; 2.00931 ; 2.20566 ; 2.47512 ; 2.84446 ; 3.34486 ; 3.98817 ; 
4.74059 ; 5.47489 ; 5.70901 ; 6.02876 ; 6.14392 ; 6.30727 ; 6.54121 ; 6.85841 ; 7.26547 ; 7.78321 ; 7.94221 ; 8.18276 ; 8.53934 ; 8.67796 ; 8.74497 ; 8.91432 ; 9.18602 ; 9.44494 ; 9.55274 ; 9.83688 ; 10.1031 ; 
10.3353 ; 10.4901 ; 10.8092 ; 11.1863 ; 11.3116 ; 11.4609 ; 11.6581 ; 11.9679 ; 12.2689 ; 12.3659 ; 12.482 ; 12.8617 ; 13.349 ; 14.4171 ; 14.7122 ; 15.2589 ; 15.84 ; 15.9346 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9277 ; 35.9145 ; 36.0019 ; 36.2888 ; 36.8318 ; 37.0781 ; 37.518 ; 38.1354 ; 38.9279 ; 39.9414 ; 41.1875 ; 41.6137 ; 42.2234 ; 43.0763 ; 44.2632 ; 45.8697 ; 47.9436 ; 
50.6186 ; 51.5156 ; 52.7163 ; 53.1213 ; 53.6682 ; 54.3883 ; 55.3556 ; 56.773 ; 58.745 ; 59.4321 ; 60.5181 ; 61.9008 ; 62.4408 ; 62.6459 ; 62.9477 ; 63.3794 ; 63.9265 ; 64.1598 ; 64.4996 ; 65.0375 ; 65.7488 ; 
65.9725 ; 66.2977 ; 66.7161 ; 66.8868 ; 67.0972 ; 67.4039 ; 67.8765 ; 68.5534 ; 68.8023 ; 69.1015 ; 69.5003 ; 70.0156 ; 70.6307 ; 70.7579 ; 70.8925 ; 71.0304 ; 71.0506 ] 
  
Bolt 3 - Shear Force (kips): [ 0.040999 ; 0.0086621 ; 0.032572 ; 0.078059 ; 0.14761 ; 0.23161 ; 0.25928 ; 0.29578 ; 0.3489 ; 0.42209 ; 0.52902 ; 0.65621 ; 0.69343 ; 0.74834 ; 0.82679 ; 0.93652 ; 1.0656 ; 1.1973 
; 1.308 ; 1.3398 ; 1.3831 ; 1.4057 ; 1.4667 ; 1.5896 ; 2.2379 ; 3.4456 ; 4.7571 ; 5.1016 ; 5.5713 ; 5.918 ; 5.8748 ; 5.7954 ; 5.6283 ; 5.3199 ; 5.053 ; 4.9279 ; 4.7889 ; 4.661 ; 4.5864 ; 4.5532 ; 4.4213 ; 4.2769 ; 
4.1985 ; 4.1078 ; 4.0456 ; 4.0481 ; 3.8044 ; 3.7022 ; 3.6145 ; 3.5425 ; 3.4346 ; 3.3049 ; 3.2612 ; 3.2008 ; 3.1062 ; 3.0901 ] 
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Figure B.252 Connection L8_6_0.75_0.75_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.75_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2046e+003 
  
Plastic Stiffness (k/in): 8.2701 
  
Displacement (in): [3.1691e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.66174 ; 0.67736 ; 0.7008 ; 0.73596 ; 0.78869 ; 0.86779 ; 0.98645 ; 1.0309 ; 1.0977 ; 1.1978 ; 1.348 ; 1.5732 ; 1.8232 ; 2.0732 ; 2.3232 ; 2.3674 ; 2.4337 ; 2.5 ] 
  
Force (kips): [ -0.7867 ; 0.619558 ; 1.56606 ; 2.82551 ; 4.49118 ; 6.66074 ; 9.36582 ; 10.1872 ; 11.2456 ; 12.5742 ; 14.1012 ; 15.5949 ; 16.7082 ; 17.5478 ; 18.2994 ; 19.1793 ; 20.3199 ; 21.7403 ; 21.8365 ; 
21.9886 ; 22.205 ; 22.5042 ; 22.9219 ; 23.5002 ; 23.7064 ; 23.9978 ; 24.4118 ; 24.9851 ; 25.7529 ; 26.4916 ; 27.1103 ; 27.6529 ; 27.7547 ; 27.8953 ; 28.0284 ] 
  
Bolt 1 - Tensile Force (kips): [34.7099 ; 34.6674 ; 34.6368 ; 34.5946 ; 34.5346 ; 34.4461 ; 34.3207 ; 34.2783 ; 34.2206 ; 34.1431 ; 34.0433 ; 33.9272 ; 33.8151 ; 33.5239 ; 32.8795 ; 31.7443 ; 30.1238 ; 27.7874 ; 
27.6201 ; 27.3634 ; 26.9852 ; 26.4335 ; 25.6446 ; 24.6292 ; 24.3215 ; 24.2272 ; 24.2457 ; 24.289 ; 24.3651 ; 24.3864 ; 24.5303 ; 24.658 ; 24.6088 ; 24.6054 ; 24.6174 ] 
  
Bolt 1 - Shear Force (kips): [0.041086 ; 0.052908 ; 0.097279 ; 0.16212 ; 0.25228 ; 0.37507 ; 0.53887 ; 0.59172 ; 0.66262 ; 0.75614 ; 0.87215 ; 0.99967 ; 1.1197 ; 1.4153 ; 1.9899 ; 2.9078 ; 4.1169 ; 5.7332 ; 
5.8444 ; 6.014 ; 6.2617 ; 6.6145 ; 7.1067 ; 7.7265 ; 7.9098 ; 7.9793 ; 7.9959 ; 8.0139 ; 8.0401 ; 8.145 ; 8.1614 ; 8.3161 ; 8.6502 ; 8.9488 ; 9.1701 ] 
  
Bolt 2 - Tensile Force (kips): [34.7145 ; 34.6735 ; 34.6375 ; 34.5911 ; 34.5361 ; 34.4839 ; 34.4665 ; 34.4724 ; 34.4933 ; 34.5525 ; 34.6415 ; 34.7984 ; 34.9867 ; 35.0726 ; 35.1798 ; 35.5047 ; 36.1581 ; 37.349 ; 
37.449 ; 37.6047 ; 37.8389 ; 38.1884 ; 38.7203 ; 39.4825 ; 39.7534 ; 40.1334 ; 40.6753 ; 41.4168 ; 42.3632 ; 43.2354 ; 43.9375 ; 44.5134 ; 44.6045 ; 44.7178 ; 44.8269 ] 
  
Bolt 2 - Shear Force (kips): [0.053656 ; 0.050382 ; 0.092477 ; 0.15806 ; 0.25045 ; 0.37562 ; 0.53986 ; 0.59238 ; 0.66256 ; 0.75391 ; 0.86613 ; 0.98928 ; 1.1151 ; 1.3975 ; 1.9148 ; 2.7053 ; 3.6751 ; 4.8265 ; 
4.8999 ; 5.0099 ; 5.1671 ; 5.3871 ; 5.6786 ; 6.0514 ; 6.1788 ; 6.3672 ; 6.6226 ; 6.9572 ; 7.3927 ; 7.8008 ; 8.1621 ; 8.466 ; 8.5767 ; 8.7896 ; 8.98 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9425 ; 35.9074 ; 35.9012 ; 35.9946 ; 36.297 ; 36.8702 ; 37.1504 ; 37.6281 ; 38.3172 ; 39.1871 ; 40.4391 ; 42.1869 ; 44.3101 ; 46.4986 ; 48.9236 ; 51.93 ; 55.2952 ; 55.4988 
; 55.8094 ; 56.278 ; 56.9425 ; 57.863 ; 59.1862 ; 59.6983 ; 60.3898 ; 61.3678 ; 62.7405 ; 64.6597 ; 66.5653 ; 67.8489 ; 69.1553 ; 69.4269 ; 69.7535 ; 70.039 ] 
  
Bolt 3 - Shear Force (kips): [0.040882 ; 0.012753 ; 0.013664 ; 0.038347 ; 0.082296 ; 0.1479 ; 0.2258 ; 0.25006 ; 0.28293 ; 0.32951 ; 0.39715 ; 0.50607 ; 0.63596 ; 0.78341 ; 0.92878 ; 1.0541 ; 1.191 ; 1.3172 ; 
1.3245 ; 1.3492 ; 1.3937 ; 1.445 ; 1.5277 ; 1.9025 ; 2.2253 ; 2.5446 ; 2.9266 ; 3.3074 ; 3.2489 ; 2.9234 ; 2.2734 ; 2.5809 ; 2.669 ; 2.8112 ; 2.7025 ] 
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Figure B.253 Connection L8_6_0.75_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9195e+003 
  
Plastic Stiffness (k/in): 24.7988 
  
Displacement (in): [4.5466e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.13464 ; 0.15048 ; 0.17424 ; 0.20987 ; 
0.26332 ; 0.28337 ; 0.31344 ; 0.32471 ; 0.34163 ; 0.367 ; 0.40505 ; 0.46213 ; 0.48354 ; 0.51565 ; 0.56381 ; 0.58187 ; 0.60896 ; 0.61912 ; 0.63436 ; 0.65722 ; 0.65936 ; 0.66017 ; 0.66137 ; 0.66318 ; 0.66589 ; 
0.66996 ; 0.67606 ; 0.68522 ; 0.69895 ; 0.71954 ; 0.75044 ; 0.79678 ; 0.86629 ; 0.89236 ; 0.93146 ; 0.94612 ; 0.96811 ; 1.0011 ; 1.0506 ; 1.1248 ; 1.1527 ; 1.1944 ; 1.257 ; 1.351 ; 1.4919 ; 1.5448 ; 1.624 ; 1.7429 
; 1.9213 ; 2.1713 ; 2.4213 ; 2.5 ] 
  
Force (kips): [-1.50833 ; 4.12989 ; 8.10006 ; 12.837 ; 18.239 ; 19.8425 ; 21.8481 ; 24.1703 ; 26.6177 ; 28.8846 ; 30.5266 ; 31.9702 ; 33.6071 ; 35.5938 ; 36.2346 ; 37.0915 ; 38.2008 ; 39.6612 ; 40.1754 ; 40.9437 
; 41.2508 ; 41.6663 ; 42.2767 ; 43.1102 ; 44.2798 ; 44.6902 ; 45.2626 ; 46.0586 ; 46.3686 ; 46.7518 ; 46.9096 ; 47.1534 ; 47.4098 ; 47.4054 ; 47.4075 ; 47.4307 ; 47.4629 ; 47.5105 ; 47.5806 ; 47.6813 ; 47.8251 ; 
48.0414 ; 48.3657 ; 48.8366 ; 49.524 ; 50.4734 ; 50.8128 ; 51.291 ; 51.4728 ; 51.7385 ; 52.112 ; 52.6378 ; 53.3898 ; 53.6655 ; 54.0853 ; 54.6884 ; 55.5048 ; 56.5619 ; 56.9179 ; 57.4093 ; 58.0607 ; 58.8844 ; 
59.8125 ; 60.5612 ; 60.7636 ] 
  
Bolt 1 - Tensile Force (kips): [48.4649 ; 48.2857 ; 48.1499 ; 47.9724 ; 47.7549 ; 47.6855 ; 47.5946 ; 47.4816 ; 47.3414 ; 47.1649 ; 46.7366 ; 45.7352 ; 44.2839 ; 42.223 ; 41.4843 ; 40.4078 ; 38.9026 ; 36.9081 ; 
36.2188 ; 35.3129 ; 35.0257 ; 34.9142 ; 34.8964 ; 34.8812 ; 34.8682 ; 34.8643 ; 34.8591 ; 34.8521 ; 34.6814 ; 34.656 ; 34.6503 ; 34.645 ; 34.6373 ; 34.6358 ; 34.635 ; 34.63 ; 34.6208 ; 34.6064 ; 34.5859 ; 
34.5624 ; 34.5409 ; 34.5033 ; 34.4121 ; 34.2364 ; 33.9649 ; 33.5974 ; 33.3738 ; 33.0012 ; 32.8591 ; 32.5693 ; 32.2461 ; 31.8385 ; 31.1077 ; 30.6925 ; 30.1136 ; 29.3356 ; 28.4144 ; 27.6177 ; 27.3879 ; 27.1166 ; 
26.7321 ; 26.2821 ; 26.0323 ; 25.9177 ; 25.8704 ] 
  
Bolt 1 - Shear Force (kips): [0.0869387 ; 0.190324 ; 0.371506 ; 0.596813 ; 0.867399 ; 0.950844 ; 1.05813 ; 1.18788 ; 1.34533 ; 1.54068 ; 2.01662 ; 3.04718 ; 4.39961 ; 6.17033 ; 6.77091 ; 7.61717 ; 8.75494 ; 
10.1858 ; 10.6503 ; 11.2491 ; 11.4347 ; 11.506 ; 11.5099 ; 11.5091 ; 11.5062 ; 11.505 ; 11.5034 ; 11.5012 ; 11.7784 ; 11.7896 ; 11.7885 ; 11.7855 ; 11.7802 ; 11.7793 ; 11.7812 ; 11.8176 ; 11.8756 ; 11.9608 ; 
12.0815 ; 12.224 ; 12.354 ; 12.5699 ; 12.9747 ; 13.5611 ; 14.5087 ; 16.0826 ; 16.7884 ; 17.7135 ; 18.0137 ; 18.611 ; 19.2704 ; 20.0928 ; 21.2787 ; 21.9316 ; 22.8255 ; 24.0144 ; 25.4303 ; 27.1319 ; 27.66 ; 
28.2928 ; 29.1048 ; 30.1063 ; 31.0893 ; 31.9177 ; 32.1902 ] 
  
Bolt 2 - Tensile Force (kips): [48.4641 ; 48.2241 ; 48.0356 ; 47.8055 ; 47.554 ; 47.4823 ; 47.3954 ; 47.2959 ; 47.1929 ; 47.0738 ; 46.7578 ; 46.1323 ; 45.6915 ; 45.5593 ; 45.4623 ; 45.3223 ; 45.0748 ; 44.6798 ; 
44.5344 ; 44.3338 ; 44.2528 ; 44.1268 ; 43.9332 ; 43.6783 ; 43.383 ; 43.2915 ; 43.1916 ; 43.0493 ; 43.078 ; 42.899 ; 42.8473 ; 42.8463 ; 42.8647 ; 42.8442 ; 42.8414 ; 42.8656 ; 42.8885 ; 42.9187 ; 42.9604 ; 
43.0243 ; 43.1382 ; 43.3274 ; 43.5576 ; 43.8107 ; 44.1905 ; 44.8497 ; 45.0766 ; 45.396 ; 45.5151 ; 45.6993 ; 45.9005 ; 46.1881 ; 46.6159 ; 46.7857 ; 47.0527 ; 47.4754 ; 48.1238 ; 49.3164 ; 49.9482 ; 50.901 ; 
52.2614 ; 54.1424 ; 56.5037 ; 58.6165 ; 59.2412 ] 
  
Bolt 2 - Shear Force (kips): [0.0705202 ; 0.278744 ; 0.518413 ; 0.818319 ; 1.17698 ; 1.28733 ; 1.43 ; 1.60535 ; 1.82713 ; 2.11881 ; 2.69402 ; 3.76841 ; 5.10905 ; 6.7153 ; 7.23339 ; 7.87158 ; 8.66102 ; 9.59478 ; 
9.90975 ; 10.3527 ; 10.5192 ; 10.7754 ; 11.1518 ; 11.6686 ; 12.3462 ; 12.5802 ; 12.9047 ; 13.3647 ; 13.4689 ; 13.7535 ; 13.9464 ; 14.2224 ; 14.4706 ; 14.4694 ; 14.4697 ; 14.4765 ; 14.4827 ; 14.4905 ; 14.5009 ; 
14.5169 ; 14.5472 ; 14.5995 ; 14.7456 ; 15.1031 ; 15.7399 ; 16.3884 ; 16.6373 ; 17.0626 ; 17.2157 ; 17.3679 ; 17.8008 ; 18.4802 ; 19.471 ; 19.7915 ; 20.2431 ; 20.8613 ; 21.8248 ; 22.8605 ; 22.9473 ; 23.0667 ; 
23.1511 ; 23.1192 ; 23.0295 ; 22.8705 ; 22.7888 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9048 ; 49.9274 ; 50.0717 ; 50.4614 ; 50.6387 ; 51.0025 ; 51.5866 ; 52.3464 ; 53.3023 ; 54.4101 ; 55.7464 ; 57.4103 ; 59.6348 ; 60.3967 ; 61.4833 ; 63.0055 ; 65.1334 ; 
65.888 ; 66.9749 ; 67.3343 ; 67.8376 ; 68.5095 ; 69.4394 ; 70.9912 ; 71.6395 ; 72.5037 ; 73.7011 ; 74.1581 ; 74.7683 ; 75.0067 ; 75.3704 ; 75.7531 ; 75.7494 ; 75.7519 ; 75.7805 ; 75.8231 ; 75.887 ; 75.9834 ; 
76.1276 ; 76.3427 ; 76.6567 ; 77.1333 ; 77.8357 ; 78.793 ; 80.091 ; 80.5539 ; 81.2238 ; 81.4942 ; 81.859 ; 82.3886 ; 83.1402 ; 84.1539 ; 84.484 ; 85.0711 ; 85.9561 ; 87.118 ; 88.4991 ; 88.9349 ; 89.4793 ; 
90.1862 ; 91.1014 ; 92.052 ; 92.7717 ; 92.9345 ] 
  
Bolt 3 - Shear Force (kips): [0.0303761 ; 0.0572194 ; 0.129263 ; 0.23195 ; 0.382326 ; 0.439385 ; 0.523001 ; 0.637541 ; 0.791154 ; 0.996344 ; 1.22501 ; 1.46307 ; 1.77863 ; 2.1576 ; 2.27045 ; 2.4174 ; 2.61371 ; 
2.87141 ; 2.96021 ; 3.09084 ; 3.14848 ; 3.22119 ; 3.31525 ; 3.44062 ; 5.29273 ; 6.40792 ; 7.61323 ; 9.04082 ; 9.55681 ; 10.1463 ; 10.3507 ; 10.6288 ; 10.9339 ; 10.9349 ; 10.9374 ; 10.9612 ; 10.9971 ; 11.0496 ; 
11.1253 ; 11.23 ; 11.3743 ; 11.5751 ; 11.828 ; 12.1273 ; 12.4555 ; 12.9251 ; 13.0784 ; 13.2633 ; 13.1963 ; 13.2068 ; 13.2693 ; 13.2718 ; 12.9431 ; 12.737 ; 12.3501 ; 12.1408 ; 12.2406 ; 11.952 ; 11.7836 ; 
11.5875 ; 11.3406 ; 11.1902 ; 11.2071 ; 11.2937 ; 11.3115 ] 
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Figure B.254 Connection L8_6_0.75_0.875_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.3998e+003 
  
Plastic Stiffness (k/in): 9.8749 
  
Displacement (in): [5.716e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.46129 ; 0.48133 ; 0.48885 ; 0.50013 ; 0.51704 ; 0.54241 ; 0.58046 ; 0.63755 ; 0.72317 ; 0.8516 ; 1.0442 ; 1.1067 ; 1.2005 ; 1.3411 ; 1.5521 ; 1.556 ; 1.5618 ; 1.5706 ; 1.5838 ; 1.6036 ; 1.6332 ; 1.6777 ; 1.7445 ; 
1.7695 ; 1.8071 ; 1.8634 ; 1.9478 ; 1.9795 ; 2.027 ; 2.0983 ; 2.2052 ; 2.2453 ; 2.3054 ; 2.3956 ; 2.5 ] 
  
Force (kips): [-1.42699 ; 1.37745 ; 3.2602 ; 5.63068 ; 8.62257 ; 12.2129 ; 15.7409 ; 16.6605 ; 17.7521 ; 18.8156 ; 19.7583 ; 20.6069 ; 21.3936 ; 22.187 ; 23.3338 ; 24.8328 ; 26.6357 ; 26.8121 ; 27.0533 ; 27.1457 
; 27.284 ; 27.4869 ; 27.7809 ; 28.2072 ; 28.7966 ; 29.5909 ; 30.7381 ; 32.2627 ; 32.684 ; 33.2513 ; 34.0297 ; 35.0556 ; 35.0742 ; 35.1017 ; 35.1451 ; 35.2056 ; 35.2905 ; 35.4133 ; 35.5942 ; 35.8758 ; 35.9742 ; 
36.1208 ; 36.3296 ; 36.6388 ; 36.7534 ; 36.937 ; 37.185 ; 37.5289 ; 37.6488 ; 37.8256 ; 38.0767 ; 38.349 ] 
  
Bolt 1 - Tensile Force (kips): [48.4634 ; 48.3774 ; 48.3159 ; 48.2356 ; 48.1261 ; 47.9808 ; 47.8218 ; 47.7754 ; 47.716 ; 47.6475 ; 47.5619 ; 47.4509 ; 47.327 ; 47.1945 ; 46.7142 ; 45.4283 ; 43.6808 ; 43.4805 ; 
43.2037 ; 43.0937 ; 42.9268 ; 42.6782 ; 42.3122 ; 41.7736 ; 41.0124 ; 39.9329 ; 38.1492 ; 35.4233 ; 35.0872 ; 35.0753 ; 35.077 ; 35.0915 ; 35.0921 ; 35.0926 ; 35.0527 ; 35.0208 ; 35.0155 ; 35.012 ; 35.0126 ; 
35.0179 ; 35.0203 ; 35.0245 ; 35.0314 ; 35.045 ; 35.0456 ; 34.9631 ; 34.923 ; 34.8711 ; 34.8596 ; 34.8066 ; 34.7264 ; 34.6575 ] 
  
Bolt 1 - Shear Force (kips): [0.0823119 ; 0.0784313 ; 0.155771 ; 0.264898 ; 0.411198 ; 0.598375 ; 0.802317 ; 0.86104 ; 0.935495 ; 1.02123 ; 1.12814 ; 1.26563 ; 1.41711 ; 1.57848 ; 2.12839 ; 3.43299 ; 5.04445 
; 5.21979 ; 5.46027 ; 5.55479 ; 5.69736 ; 5.90799 ; 6.21448 ; 6.65977 ; 7.27412 ; 8.11988 ; 9.45867 ; 11.3395 ; 11.5632 ; 11.5712 ; 11.5748 ; 11.5801 ; 11.5803 ; 11.5805 ; 11.658 ; 11.709 ; 11.7136 ; 11.7147 ; 
11.7112 ; 11.7021 ; 11.6984 ; 11.6929 ; 11.6845 ; 11.6728 ; 11.7203 ; 12.2314 ; 12.5384 ; 12.8861 ; 12.9742 ; 13.2251 ; 13.5525 ; 13.7908 ] 
  
Bolt 2 - Tensile Force (kips): [48.4556 ; 48.3437 ; 48.2523 ; 48.1421 ; 48.0051 ; 47.8708 ; 47.784 ; 47.775 ; 47.771 ; 47.7893 ; 47.8284 ; 47.8988 ; 47.9983 ; 48.1123 ; 48.4465 ; 48.6706 ; 48.8435 ; 48.8295 ; 
48.8359 ; 48.8348 ; 48.831 ; 48.8249 ; 48.8156 ; 48.7928 ; 48.7776 ; 48.7741 ; 48.6489 ; 48.2885 ; 48.0999 ; 47.8329 ; 47.5643 ; 47.3743 ; 47.3711 ; 47.3666 ; 47.37 ; 47.3678 ; 47.3581 ; 47.3463 ; 47.3357 ; 
47.3461 ; 47.3737 ; 47.4189 ; 47.5556 ; 47.8155 ; 48.0755 ; 48.3803 ; 48.9001 ; 49.6974 ; 49.964 ; 50.4931 ; 51.2642 ; 52.0437 ] 
  
Bolt 2 - Shear Force (kips): [0.0654995 ; 0.128054 ; 0.24454 ; 0.399798 ; 0.605509 ; 0.868873 ; 1.15243 ; 1.23623 ; 1.34405 ; 1.47722 ; 1.65387 ; 1.88745 ; 2.13551 ; 2.38226 ; 2.98526 ; 4.22071 ; 5.64566 ; 
5.78987 ; 5.97039 ; 6.03891 ; 6.14169 ; 6.2917 ; 6.50423 ; 6.8061 ; 7.20996 ; 7.73284 ; 8.53915 ; 9.79446 ; 10.2466 ; 10.9123 ; 11.7972 ; 12.9432 ; 12.9632 ; 12.9932 ; 13.0251 ; 13.0825 ; 13.1779 ; 13.3181 ; 
13.551 ; 14.1235 ; 14.2911 ; 14.5927 ; 14.9836 ; 15.6097 ; 15.6833 ; 15.7555 ; 15.8731 ; 16.0155 ; 16.0858 ; 16.0404 ; 15.9753 ; 16.0397 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8885 ; 49.8294 ; 49.8278 ; 49.9135 ; 50.1243 ; 50.5741 ; 50.7698 ; 51.1273 ; 51.5655 ; 51.9899 ; 52.4521 ; 53.1845 ; 54.2356 ; 55.7434 ; 57.9569 ; 61.0234 ; 61.2528 ; 
61.5722 ; 61.68 ; 61.8319 ; 62.0541 ; 62.3818 ; 62.8847 ; 63.668 ; 64.8468 ; 66.9556 ; 69.927 ; 70.6459 ; 71.5156 ; 72.7228 ; 74.492 ; 74.5383 ; 74.6041 ; 74.6975 ; 74.8215 ; 74.9864 ; 75.2084 ; 75.5228 ; 
76.0068 ; 76.1883 ; 76.4478 ; 76.8042 ; 77.3187 ; 77.5203 ; 77.8479 ; 78.3353 ; 78.9999 ; 79.2298 ; 79.565 ; 80.0222 ; 80.5298 ] 
  
Bolt 3 - Shear Force (kips): [0.0449418 ; 0.0201859 ; 0.0564264 ; 0.115472 ; 0.200068 ; 0.319427 ; 0.47169 ; 0.521074 ; 0.588514 ; 0.670436 ; 0.777811 ; 0.871097 ; 0.858787 ; 0.828552 ; 0.870907 ; 1.05706 ; 
1.35651 ; 1.39761 ; 1.44899 ; 1.47629 ; 1.52534 ; 1.588 ; 2.47279 ; 3.85337 ; 5.33713 ; 6.82326 ; 8.11893 ; 8.19706 ; 8.3011 ; 8.4946 ; 8.76412 ; 9.2099 ; 9.21927 ; 9.23343 ; 9.25411 ; 9.2846 ; 9.32768 ; 9.38676 
; 9.45888 ; 9.62068 ; 9.67384 ; 9.73632 ; 9.81573 ; 9.95077 ; 10.0159 ; 10.0808 ; 10.1732 ; 10.2667 ; 10.2962 ; 10.3176 ; 10.3284 ; 10.3099 ] 
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Figure B.255 Connection L8_6_0.75_0.875_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1433 
  
Plastic Stiffness (k/in): 4.8392 
  
Displacement (in): [4.16e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.16699 ; 0.19514 ; 0.23738 ; 0.30073 ; 0.39576 ; 0.53831 ; 
0.75212 ; 0.81462 ; 0.83806 ; 0.87321 ; 0.92595 ; 0.94572 ; 0.97539 ; 1.0199 ; 1.0866 ; 1.1867 ; 1.2243 ; 1.2806 ; 1.3651 ; 1.4918 ; 1.6818 ; 1.9318 ; 2.1818 ; 2.4318 ; 2.5 ] 
  
Force (kips): [-1.38764 ; 0.489963 ; 1.41118 ; 2.66191 ; 4.31439 ; 6.47375 ; 9.0806 ; 11.5404 ; 13.2454 ; 13.9432 ; 14.4814 ; 14.6886 ; 14.9866 ; 15.4069 ; 15.9788 ; 16.7532 ; 17.725 ; 18.9779 ; 19.3139 ; 
19.4353 ; 19.6472 ; 19.9423 ; 20.0621 ; 20.2335 ; 20.4714 ; 20.8079 ; 21.2542 ; 21.4123 ; 21.639 ; 21.9612 ; 22.4123 ; 23.0219 ; 23.7303 ; 24.3352 ; 24.8583 ; 24.9898 ] 
  
Bolt 1 - Tensile Force (kips): [48.4636 ; 48.4067 ; 48.378 ; 48.3372 ; 48.2811 ; 48.203 ; 48.0973 ; 47.9826 ; 47.8894 ; 47.8467 ; 47.8097 ; 47.7911 ; 47.7621 ; 47.7146 ; 47.656 ; 47.6101 ; 47.572 ; 47.5323 ; 
47.5151 ; 47.5084 ; 47.4915 ; 47.4657 ; 47.4513 ; 47.4284 ; 47.3916 ; 47.3215 ; 47.1204 ; 47.0185 ; 46.8616 ; 46.5943 ; 46.1378 ; 45.456 ; 44.5976 ; 43.8298 ; 43.1208 ; 42.9361 ] 
  
Bolt 1 - Shear Force (kips): [0.081102 ; 0.054038 ; 0.081241 ; 0.13292 ; 0.20976 ; 0.31852 ; 0.4611 ; 0.61429 ; 0.74339 ; 0.81258 ; 0.88095 ; 0.91226 ; 0.96035 ; 1.0358 ; 1.1303 ; 1.2201 ; 1.3148 ; 1.4322 ; 
1.472 ; 1.4872 ; 1.5172 ; 1.5624 ; 1.5844 ; 1.6186 ; 1.6727 ; 1.7703 ; 2.0258 ; 2.1485 ; 2.332 ; 2.6305 ; 3.1125 ; 3.8057 ; 4.648 ; 5.3792 ; 6.0357 ; 6.2041 ] 
  
Bolt 2 - Tensile Force (kips): [48.4565 ; 48.3851 ; 48.3416 ; 48.279 ; 48.2029 ; 48.1104 ; 48.031 ; 48.0085 ; 48.0473 ; 48.0953 ; 48.1531 ; 48.179 ; 48.2238 ; 48.2975 ; 48.4769 ; 48.8979 ; 49.7537 ; 50.9939 ; 
51.3384 ; 51.4643 ; 51.6496 ; 51.915 ; 52.0107 ; 52.1524 ; 52.3531 ; 52.6317 ; 52.9425 ; 53.029 ; 53.1494 ; 53.2927 ; 53.4808 ; 53.7494 ; 54.0608 ; 54.3889 ; 54.7288 ; 54.8226 ] 
  
Bolt 2 - Shear Force (kips): [0.064165 ; 0.078545 ; 0.13713 ; 0.22097 ; 0.33801 ; 0.499 ; 0.70773 ; 0.92926 ; 1.1189 ; 1.2253 ; 1.3342 ; 1.3853 ; 1.4653 ; 1.5917 ; 1.759 ; 1.9435 ; 2.1328 ; 2.3636 ; 2.4372 ; 
2.4652 ; 2.5145 ; 2.5882 ; 2.6205 ; 2.6695 ; 2.743 ; 2.8604 ; 3.1106 ; 3.2242 ; 3.392 ; 3.6549 ; 4.0279 ; 4.5045 ; 5.0591 ; 5.5179 ; 5.9087 ; 6.0062 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9191 ; 49.857 ; 49.7987 ; 49.7856 ; 49.8351 ; 49.9594 ; 50.2337 ; 50.7245 ; 51.1831 ; 51.6742 ; 51.8303 ; 52.0535 ; 52.4637 ; 53.1377 ; 54.1413 ; 55.6384 ; 58.2104 ; 
59.0207 ; 59.3122 ; 59.7393 ; 60.308 ; 60.5009 ; 60.7575 ; 61.1314 ; 61.7317 ; 62.4782 ; 62.7184 ; 63.0592 ; 63.5589 ; 64.3837 ; 65.7221 ; 67.441 ; 69.0336 ; 70.3856 ; 70.7411 ] 
  
Bolt 3 - Shear Force (kips): [0.043737 ; 0.016418 ; 0.026709 ; 0.056815 ; 0.10706 ; 0.18042 ; 0.27886 ; 0.38037 ; 0.45651 ; 0.54744 ; 0.65649 ; 0.70117 ; 0.76884 ; 0.79302 ; 0.76696 ; 0.7331 ; 0.74353 ; 1.4345 
; 1.7986 ; 1.9233 ; 1.6908 ; 1.3998 ; 1.1355 ; 1.0667 ; 1.2788 ; 1.339 ; 1.792 ; 2.2189 ; 2.7884 ; 3.5306 ; 4.3565 ; 5.2847 ; 5.9397 ; 6.4902 ; 6.9092 ; 7.0357 ] 
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Figure B.256 Connection L8_6_0.75_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.9309e+003 
  
Plastic Stiffness (k/in): 33.6540 
  
Displacement (in): [3.9695e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.016724 ; 0.018372 ; 0.020844 ; 0.024551 ; 0.030113 ; 0.038456 ; 0.05097 ; 0.069741 ; 0.097898 ; 0.10846 ; 0.1243 
; 0.14805 ; 0.18369 ; 0.23714 ; 0.25719 ; 0.28725 ; 0.29853 ; 0.31544 ; 0.32179 ; 0.3313 ; 0.34557 ; 0.34691 ; 0.34825 ; 0.34958 ; 0.35159 ; 0.3546 ; 0.35912 ; 0.36589 ; 0.36843 ; 0.37224 ; 0.37795 ; 0.38653 ; 
0.39938 ; 0.41867 ; 0.4259 ; 0.43675 ; 0.45302 ; 0.47743 ; 0.48659 ; 0.50032 ; 0.52091 ; 0.55181 ; 0.56339 ; 0.58077 ; 0.60684 ; 0.64594 ; 0.6606 ; 0.68259 ; 0.71559 ; 0.76507 ; 0.8393 ; 0.95064 ; 0.9924 ; 1.055 
; 1.1177 ; 1.1803 ; 1.2742 ; 1.4151 ; 1.6265 ; 1.8765 ; 2.1265 ; 2.3765 ; 2.5 ] 
  
Force (kips): [-1.3289 ; 4.22775 ; 8.30175 ; 13.2098 ; 19.0407 ; 23.3393 ; 24.2053 ; 25.3872 ; 27.0027 ; 29.0397 ; 31.3239 ; 33.4008 ; 35.2349 ; 36.9858 ; 38.9056 ; 39.5275 ; 40.3813 ; 41.513 ; 42.9923 ; 44.8504 
; 45.4367 ; 46.2049 ; 46.4674 ; 46.8463 ; 46.9554 ; 47.1006 ; 47.3895 ; 47.3809 ; 47.4098 ; 47.4511 ; 47.5101 ; 47.5957 ; 47.6832 ; 47.7094 ; 47.7337 ; 47.8552 ; 48.0387 ; 48.2981 ; 48.6617 ; 49.2 ; 49.4095 ; 
49.7134 ; 50.124 ; 50.7588 ; 50.9991 ; 51.3542 ; 51.8611 ; 52.5611 ; 52.8131 ; 53.1984 ; 53.7424 ; 54.5047 ; 54.7823 ; 55.1843 ; 55.7717 ; 56.6044 ; 57.7433 ; 59.325 ; 59.9243 ; 60.7401 ; 61.4932 ; 62.171 ; 
63.0941 ; 64.3373 ; 65.8945 ; 67.3942 ; 68.5739 ; 69.511 ; 69.9104 ] 
  
Bolt 1 - Tensile Force (kips): [48.4645 ; 48.2753 ; 48.1234 ; 47.9229 ; 47.6631 ; 47.4473 ; 47.4004 ; 47.3348 ; 47.2414 ; 47.1083 ; 46.8588 ; 46.1395 ; 45.0639 ; 43.4534 ; 41.6024 ; 40.9963 ; 40.1145 ; 38.8449 ; 
37.0281 ; 34.8663 ; 34.827 ; 34.7776 ; 34.7597 ; 34.7331 ; 34.7215 ; 34.6816 ; 34.497 ; 34.4908 ; 34.4876 ; 34.4856 ; 34.4825 ; 34.4782 ; 34.4725 ; 34.4677 ; 34.4644 ; 34.4337 ; 34.397 ; 34.3659 ; 34.3014 ; 
34.1876 ; 34.1198 ; 33.988 ; 33.847 ; 33.6392 ; 33.5679 ; 33.3721 ; 33.0979 ; 32.6942 ; 32.5286 ; 32.2175 ; 31.8372 ; 31.2919 ; 31.0949 ; 30.7531 ; 30.0096 ; 29.0792 ; 27.9878 ; 26.8958 ; 26.4671 ; 25.9668 ; 
25.6776 ; 25.4864 ; 25.1003 ; 24.4648 ; 24.1251 ; 23.7907 ; 23.3844 ; 23.2722 ; 23.2698 ] 
  
Bolt 1 - Shear Force (kips): [0.0800347 ; 0.217354 ; 0.423106 ; 0.680255 ; 1.00028 ; 1.24781 ; 1.29953 ; 1.37125 ; 1.47165 ; 1.61246 ; 1.8772 ; 2.63504 ; 3.66514 ; 5.10887 ; 6.64684 ; 7.1263 ; 7.80555 ; 
8.75336 ; 10.0512 ; 11.4765 ; 11.4824 ; 11.4746 ; 11.4698 ; 11.4616 ; 11.4579 ; 11.5203 ; 11.7851 ; 11.786 ; 11.7858 ; 11.7851 ; 11.7841 ; 11.7825 ; 11.7804 ; 11.7779 ; 11.792 ; 11.9541 ; 12.1442 ; 12.2976 ; 
12.6112 ; 13.0257 ; 13.2448 ; 13.6477 ; 14.0022 ; 14.8712 ; 15.1621 ; 15.8133 ; 16.6664 ; 17.6888 ; 18.0347 ; 18.6654 ; 19.43 ; 20.4204 ; 20.7383 ; 21.2802 ; 22.4628 ; 23.9165 ; 25.6033 ; 28.1453 ; 29.0064 ; 
30.0829 ; 30.8815 ; 31.5596 ; 32.8948 ; 34.9594 ; 36.8496 ; 38.5644 ; 40.0057 ; 40.9089 ; 41.2676 ] 
  
Bolt 2 - Tensile Force (kips): [48.4619 ; 48.2383 ; 48.0456 ; 47.8068 ; 47.523 ; 47.3188 ; 47.2794 ; 47.2271 ; 47.1574 ; 47.0585 ; 46.8667 ; 46.2766 ; 45.4351 ; 44.3273 ; 43.7095 ; 43.7371 ; 43.8311 ; 44.0081 ; 
44.2373 ; 44.4148 ; 44.3183 ; 43.609 ; 43.2303 ; 42.5153 ; 42.2575 ; 42.061 ; 42.0935 ; 42.0563 ; 42.0479 ; 42.0322 ; 42.01 ; 41.9824 ; 41.9598 ; 41.9464 ; 41.9613 ; 42.0407 ; 42.153 ; 42.3184 ; 42.5496 ; 
42.7769 ; 42.8893 ; 43.0345 ; 43.2539 ; 43.5664 ; 43.688 ; 43.8661 ; 44.1113 ; 44.433 ; 44.5478 ; 44.7201 ; 44.9954 ; 45.332 ; 45.4362 ; 45.5956 ; 45.884 ; 46.2298 ; 46.8064 ; 47.6286 ; 47.9161 ; 48.3083 ; 
48.6451 ; 48.9917 ; 49.56 ; 50.4294 ; 51.9899 ; 54.0531 ; 56.0248 ; 57.8957 ; 58.8005 ] 
  
Bolt 2 - Shear Force (kips): [0.0621863 ; 0.280439 ; 0.528172 ; 0.839053 ; 1.22303 ; 1.51886 ; 1.58102 ; 1.66759 ; 1.78885 ; 1.9623 ; 2.27586 ; 3.03363 ; 4.07276 ; 5.5031 ; 6.95978 ; 7.38242 ; 7.95728 ; 
8.70673 ; 9.67255 ; 10.9065 ; 11.3843 ; 12.3612 ; 12.7616 ; 13.3996 ; 13.6002 ; 13.7661 ; 13.8532 ; 13.857 ; 13.8918 ; 13.9426 ; 14.0158 ; 14.118 ; 14.2235 ; 14.2572 ; 14.2651 ; 14.2884 ; 14.3206 ; 14.3674 ; 
14.4309 ; 14.7375 ; 14.8628 ; 15.0778 ; 15.3566 ; 15.6456 ; 15.7506 ; 15.8716 ; 16.1136 ; 16.5696 ; 16.7723 ; 17.0312 ; 17.3247 ; 17.8843 ; 18.1929 ; 18.6222 ; 19.0705 ; 19.8909 ; 20.9731 ; 22.3667 ; 22.9692 ; 
23.8188 ; 24.71 ; 25.469 ; 26.3626 ; 27.5056 ; 28.5014 ; 29.1037 ; 29.3996 ; 29.6813 ; 29.8169 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9054 ; 49.9312 ; 50.083 ; 50.4813 ; 51.1028 ; 51.2954 ; 51.5887 ; 51.9964 ; 52.5953 ; 53.3973 ; 54.3524 ; 55.5816 ; 57.2013 ; 59.3031 ; 60.0116 ; 61.0005 ; 62.3538 ; 
64.1805 ; 66.6144 ; 67.4297 ; 68.515 ; 68.8873 ; 69.3926 ; 69.5333 ; 69.7222 ; 70.0575 ; 70.052 ; 70.0801 ; 70.1212 ; 70.1811 ; 70.2701 ; 70.3611 ; 70.3864 ; 70.4109 ; 70.5303 ; 70.7031 ; 70.9586 ; 71.3184 ; 
71.8479 ; 72.0468 ; 72.3234 ; 72.7075 ; 73.3578 ; 73.6577 ; 74.0995 ; 74.7098 ; 75.5344 ; 75.8274 ; 76.318 ; 77.0908 ; 78.271 ; 78.7071 ; 79.3014 ; 80.1482 ; 81.2868 ; 82.8677 ; 84.9468 ; 85.8322 ; 86.8632 ; 
87.7926 ; 88.5857 ; 89.5503 ; 90.8036 ; 92.1429 ; 93.2109 ; 93.6632 ; 93.8372 ; 93.9542 ] 
  
Bolt 3 - Shear Force (kips): [0.0363574 ; 0.0553395 ; 0.125626 ; 0.226868 ; 0.379688 ; 0.534218 ; 0.57072 ; 0.622149 ; 0.698498 ; 0.806332 ; 0.956066 ; 1.14691 ; 1.38218 ; 1.67384 ; 2.04606 ; 2.16689 ; 
2.32637 ; 2.52674 ; 2.77429 ; 3.07897 ; 3.17553 ; 3.28532 ; 3.3185 ; 3.36863 ; 3.38475 ; 3.40373 ; 3.44397 ; 3.44349 ; 3.44753 ; 3.45359 ; 3.46206 ; 3.47387 ; 3.48592 ; 3.49051 ; 3.49374 ; 3.50684 ; 3.53614 ; 
3.55514 ; 3.58409 ; 3.63218 ; 3.65993 ; 3.70084 ; 3.80155 ; 4.61341 ; 5.26417 ; 5.96452 ; 6.80168 ; 7.53828 ; 7.76455 ; 8.46822 ; 9.40213 ; 10.4215 ; 10.7518 ; 11.1463 ; 11.5508 ; 12.0431 ; 12.5897 ; 12.9147 ; 
13.0235 ; 12.8541 ; 13.0147 ; 13.0843 ; 13.1864 ; 12.356 ; 11.5832 ; 10.4382 ; 9.58368 ; 9.13839 ; 9.04013 ] 
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Figure B.257 Connection L8_6_0.75_0.875_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4389e+003 
  
Plastic Stiffness (k/in): 10.4920 
  
Displacement (in): [4.7892e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.23209 ; 0.26025 ; 0.30248 ; 0.36584 ; 
0.38959 ; 0.3985 ; 0.41186 ; 0.43191 ; 0.46198 ; 0.50708 ; 0.52399 ; 0.54936 ; 0.58742 ; 0.6445 ; 0.73012 ; 0.85855 ; 0.90672 ; 0.97896 ; 1.0873 ; 1.2499 ; 1.3108 ; 1.3337 ; 1.368 ; 1.3808 ; 1.4001 ; 1.429 ; 
1.4725 ; 1.4887 ; 1.5131 ; 1.5375 ; 1.5619 ; 1.5986 ; 1.6535 ; 1.7084 ; 1.7221 ; 1.7427 ; 1.7736 ; 1.82 ; 1.8374 ; 1.8634 ; 1.9025 ; 1.9612 ; 1.9832 ; 2.0162 ; 2.0656 ; 2.1399 ; 2.2512 ; 2.4182 ; 2.5 ] 
  
Force (kips): [-1.19566 ; 1.53238 ; 3.56778 ; 6.14293 ; 9.42293 ; 12.2446 ; 14.6313 ; 17.4262 ; 20.428 ; 23.0598 ; 24.844 ; 26.1511 ; 27.3735 ; 28.739 ; 29.2389 ; 29.9564 ; 30.9431 ; 31.2895 ; 31.4183 ; 31.627 ; 
31.9103 ; 32.3446 ; 32.9443 ; 33.1683 ; 33.4927 ; 33.953 ; 34.5899 ; 35.477 ; 36.7205 ; 37.1933 ; 37.8044 ; 38.6429 ; 39.7923 ; 40.2175 ; 40.3712 ; 40.5875 ; 40.6659 ; 40.7883 ; 40.9699 ; 41.2543 ; 41.3539 ; 
41.5093 ; 41.654 ; 41.8048 ; 42.0224 ; 42.3467 ; 42.655 ; 42.7324 ; 42.8473 ; 43.0157 ; 43.2588 ; 43.348 ; 43.4809 ; 43.673 ; 43.9457 ; 44.045 ; 44.1918 ; 44.4038 ; 44.7216 ; 45.1626 ; 45.7499 ; 46.0188 ] 
  
Bolt 1 - Tensile Force (kips): [48.4616 ; 48.3712 ; 48.2989 ; 48.2029 ; 48.0681 ; 47.9432 ; 47.8305 ; 47.6853 ; 47.5071 ; 47.3113 ; 47.0743 ; 46.2436 ; 44.9946 ; 43.5098 ; 42.9043 ; 41.9924 ; 40.6415 ; 40.1365 ; 
39.9458 ; 39.651 ; 39.2242 ; 38.5814 ; 37.6641 ; 37.3225 ; 36.8244 ; 36.1204 ; 35.2143 ; 34.9386 ; 34.9014 ; 34.8906 ; 34.8799 ; 34.8005 ; 34.7578 ; 34.7529 ; 34.7503 ; 34.7467 ; 34.7454 ; 34.7425 ; 34.7243 ; 
34.6141 ; 34.5962 ; 34.5253 ; 34.482 ; 34.3729 ; 34.201 ; 33.953 ; 33.7272 ; 33.6418 ; 33.5071 ; 33.335 ; 33.0512 ; 32.9323 ; 32.7049 ; 32.3876 ; 32.0504 ; 31.9155 ; 31.6899 ; 31.3878 ; 30.7211 ; 29.8058 ; 
28.9553 ; 28.6559 ] 
  
Bolt 1 - Shear Force (kips): [0.0722726 ; 0.0927272 ; 0.190352 ; 0.323645 ; 0.501634 ; 0.662702 ; 0.806076 ; 0.983988 ; 1.19291 ; 1.41349 ; 1.67711 ; 2.5712 ; 3.77621 ; 5.11365 ; 5.63123 ; 6.38767 ; 7.46398 ; 
7.85299 ; 7.99818 ; 8.22123 ; 8.54092 ; 9.01642 ; 9.68096 ; 9.92222 ; 10.2656 ; 10.7392 ; 11.3373 ; 11.5175 ; 11.5154 ; 11.5129 ; 11.5099 ; 11.6482 ; 11.7047 ; 11.6927 ; 11.6876 ; 11.6799 ; 11.677 ; 11.6724 ; 
11.7672 ; 12.3392 ; 12.4235 ; 12.7384 ; 12.907 ; 13.2886 ; 13.7756 ; 14.7746 ; 15.674 ; 15.9556 ; 16.382 ; 16.9027 ; 17.6066 ; 17.8635 ; 18.3467 ; 18.9845 ; 19.6808 ; 19.94 ; 20.3368 ; 20.8388 ; 21.9197 ; 
23.3719 ; 24.7063 ; 25.1763 ] 
  
Bolt 2 - Tensile Force (kips): [48.4509 ; 48.3488 ; 48.2499 ; 48.1262 ; 47.968 ; 47.8477 ; 47.7562 ; 47.6745 ; 47.6073 ; 47.6095 ; 47.659 ; 47.4096 ; 47.3184 ; 47.5458 ; 47.644 ; 47.7881 ; 47.96 ; 48.0163 ; 
48.0378 ; 48.0664 ; 48.1059 ; 48.1538 ; 48.2206 ; 48.2404 ; 48.2667 ; 48.3015 ; 48.3365 ; 48.2699 ; 48.0686 ; 47.9825 ; 47.9006 ; 47.8806 ; 48.0388 ; 48.1128 ; 48.1427 ; 48.2343 ; 48.2758 ; 48.3342 ; 48.4525 ; 
48.6564 ; 48.7364 ; 48.8664 ; 48.9912 ; 49.1152 ; 49.35 ; 49.6899 ; 50.0253 ; 50.1041 ; 50.2174 ; 50.3534 ; 50.5689 ; 50.6566 ; 50.787 ; 50.9714 ; 51.2197 ; 51.3191 ; 51.4728 ; 51.6972 ; 51.9958 ; 52.5374 ; 
53.5578 ; 54.1079 ] 
  
Bolt 2 - Shear Force (kips): [0.0529557 ; 0.129557 ; 0.257347 ; 0.426385 ; 0.65108 ; 0.853972 ; 1.03152 ; 1.24939 ; 1.50716 ; 1.79177 ; 2.16507 ; 3.10689 ; 4.26401 ; 5.46 ; 5.90773 ; 6.54494 ; 7.39851 ; 
7.69062 ; 7.79696 ; 7.95872 ; 8.18706 ; 8.51952 ; 8.97587 ; 9.14011 ; 9.3793 ; 9.7197 ; 10.1989 ; 10.9375 ; 11.9646 ; 12.3262 ; 12.8035 ; 13.4102 ; 14.1679 ; 14.5529 ; 14.7509 ; 14.9888 ; 15.067 ; 15.2474 ; 
15.4512 ; 15.6847 ; 15.7784 ; 15.8751 ; 15.9776 ; 16.054 ; 16.1467 ; 16.2497 ; 16.3405 ; 16.3594 ; 16.3857 ; 16.539 ; 16.7918 ; 16.8656 ; 16.9433 ; 17.0985 ; 17.4367 ; 17.5479 ; 17.7041 ; 17.9835 ; 18.4192 ; 
18.8603 ; 19.151 ; 19.2031 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8869 ; 49.8325 ; 49.8429 ; 49.9429 ; 50.1026 ; 50.3097 ; 50.7271 ; 51.6295 ; 52.711 ; 53.8574 ; 55.1115 ; 56.7368 ; 58.9905 ; 59.7892 ; 60.9515 ; 62.5868 ; 63.1678 ; 
63.3785 ; 63.6583 ; 64.0612 ; 64.5954 ; 65.2859 ; 65.5505 ; 65.9823 ; 66.6583 ; 67.6186 ; 69.0854 ; 71.5341 ; 72.5515 ; 73.601 ; 74.8401 ; 76.7754 ; 77.7189 ; 78.0059 ; 78.3746 ; 78.5033 ; 78.707 ; 79.0087 ; 
79.4455 ; 79.6086 ; 79.8598 ; 80.1055 ; 80.3485 ; 80.6917 ; 81.1849 ; 81.6488 ; 81.7619 ; 81.9279 ; 82.1669 ; 82.5166 ; 82.6484 ; 82.8409 ; 83.1204 ; 83.5144 ; 83.6566 ; 83.8631 ; 84.1471 ; 84.5515 ; 85.1205 ; 
85.923 ; 86.325 ] 
  
Bolt 3 - Shear Force (kips): [0.047888 ; 0.022672 ; 0.059216 ; 0.12037 ; 0.2091 ; 0.29625 ; 0.3826 ; 0.50455 ; 0.67 ; 0.8744 ; 1.0489 ; 1.194 ; 1.3571 ; 1.5799 ; 1.6644 ; 1.778 ; 1.9343 ; 1.9894 ; 2.0126 ; 2.0715 ; 
2.1445 ; 2.2979 ; 2.5182 ; 3.0104 ; 4.1899 ; 5.5846 ; 6.7551 ; 8.386 ; 9.5539 ; 8.9825 ; 8.5085 ; 8.3439 ; 8.6931 ; 8.7084 ; 8.7163 ; 8.7208 ; 8.7202 ; 8.6942 ; 8.6427 ; 8.5738 ; 8.5478 ; 8.5011 ; 8.4472 ; 8.3941 ; 
8.3202 ; 8.2132 ; 8.1073 ; 8.0794 ; 8.0375 ; 7.9759 ; 7.8911 ; 7.8701 ; 7.8433 ; 7.8073 ; 7.7721 ; 7.7651 ; 7.7555 ; 7.7422 ; 7.7216 ; 7.7429 ; 7.7896 ; 7.8751 ] 
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Figure B.258 Connection L8_6_0.75_0.875_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1599 
  
Plastic Stiffness (k/in): 4.6430 
  
Displacement (in): [3.5703e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.051192 ; 0.059952 ; 0.073092 ; 0.092801 ; 0.12237 ; 0.16671 ; 0.23323 ; 
0.33301 ; 0.48268 ; 0.63236 ; 0.66977 ; 0.7259 ; 0.74695 ; 0.77852 ; 0.82588 ; 0.89691 ; 0.92355 ; 0.96351 ; 1.0234 ; 1.1134 ; 1.1471 ; 1.1976 ; 1.2735 ; 1.3873 ; 1.4299 ; 1.4939 ; 1.59 ; 1.734 ; 1.788 ; 1.869 ; 
1.9905 ; 2.1727 ; 2.4461 ; 2.5486 ; 2.7024 ; 2.9331 ; 3.0196 ; 3.1494 ; 3.344 ; 3.417 ; 3.5265 ; 3.6907 ; 3.7523 ; 3.8446 ; 3.9832 ; 4.191 ; 4.5028 ; 4.9704 ; 5.6704 ; 5.8454 ; 6.1079 ; 6.5017 ; 7 ] 
  
Force (kips): [ -1.1747 ; 0.251609 ; 1.01139 ; 2.06847 ; 3.49698 ; 5.39747 ; 7.86875 ; 10.8966 ; 13.9388 ; 14.7272 ; 15.6615 ; 16.6077 ; 17.343 ; 17.9164 ; 18.4934 ; 19.2579 ; 20.2406 ; 21.4859 ; 22.5325 ; 
22.7757 ; 23.1422 ; 23.2792 ; 23.4869 ; 23.7829 ; 24.2057 ; 24.3567 ; 24.595 ; 24.9503 ; 25.4763 ; 25.6614 ; 25.9209 ; 26.2826 ; 26.7804 ; 26.9643 ; 27.2292 ; 27.6095 ; 28.1485 ; 28.338 ; 28.6031 ; 28.986 ; 
29.5139 ; 30.2144 ; 30.4524 ; 30.7869 ; 31.2402 ; 31.3979 ; 31.626 ; 31.9475 ; 32.0634 ; 32.2372 ; 32.4795 ; 32.566 ; 32.6898 ; 32.8653 ; 33.1035 ; 33.4161 ; 33.8108 ; 34.268 ; 34.3621 ; 34.4916 ; 34.6715 ; 
34.8687 ] 
  
Bolt 1 - Tensile Force (kips): [48.4617 ; 48.4153 ; 48.3894 ; 48.3515 ; 48.2985 ; 48.2245 ; 48.1185 ; 47.9722 ; 47.8032 ; 47.7535 ; 47.6898 ; 47.6179 ; 47.5501 ; 47.4915 ; 47.4181 ; 47.2769 ; 47.0353 ; 45.8753 ; 
44.5941 ; 44.295 ; 43.8424 ; 43.6683 ; 43.3969 ; 42.9861 ; 42.3575 ; 42.1179 ; 41.7332 ; 41.1306 ; 40.1969 ; 39.8499 ; 39.3415 ; 38.6063 ; 37.5648 ; 37.1752 ; 36.6052 ; 35.7958 ; 34.9427 ; 34.9207 ; 34.8998 ; 
34.8799 ; 34.862 ; 34.8476 ; 34.8433 ; 34.7065 ; 34.6898 ; 34.6863 ; 34.6848 ; 34.6801 ; 34.6768 ; 34.6101 ; 34.5099 ; 34.4523 ; 34.3769 ; 34.1992 ; 34.033 ; 33.8917 ; 33.7617 ; 33.5519 ; 33.5063 ; 33.4468 ; 
33.3808 ; 33.2807 ] 
  
Bolt 1 - Shear Force (kips): [0.0715361 ; 0.0487881 ; 0.0726237 ; 0.120353 ; 0.192714 ; 0.295509 ; 0.437187 ; 0.625653 ; 0.839519 ; 0.900612 ; 0.977879 ; 1.06423 ; 1.14523 ; 1.21647 ; 1.30517 ; 1.47148 ; 
1.74365 ; 2.95441 ; 4.1542 ; 4.42374 ; 4.82482 ; 4.97685 ; 5.21106 ; 5.56029 ; 6.08347 ; 6.28002 ; 6.59267 ; 7.07346 ; 7.79824 ; 8.06207 ; 8.44434 ; 8.98908 ; 9.74125 ; 10.0137 ; 10.4023 ; 10.941 ; 11.4977 ; 
11.5056 ; 11.5088 ; 11.5074 ; 11.5035 ; 11.4994 ; 11.498 ; 11.7326 ; 11.7247 ; 11.719 ; 11.7104 ; 11.6954 ; 11.6893 ; 12.0776 ; 12.6062 ; 12.8436 ; 13.1047 ; 13.6649 ; 14.2602 ; 14.9526 ; 15.6148 ; 16.4716 ; 
16.6536 ; 16.8935 ; 17.1766 ; 17.5155 ] 
  
Bolt 2 - Tensile Force (kips): [48.4513 ; 48.4025 ; 48.3717 ; 48.3163 ; 48.2435 ; 48.1495 ; 48.037 ; 47.9327 ; 47.8894 ; 47.8894 ; 47.9006 ; 47.919 ; 47.9601 ; 47.994 ; 48.0434 ; 48.1757 ; 48.4655 ; 48.8921 ; 
49.3066 ; 49.4162 ; 49.5742 ; 49.6307 ; 49.707 ; 49.8125 ; 49.9735 ; 50.0338 ; 50.1067 ; 50.2005 ; 50.3099 ; 50.3426 ; 50.3874 ; 50.4425 ; 50.5175 ; 50.5383 ; 50.5576 ; 50.556 ; 50.4853 ; 50.426 ; 50.337 ; 
50.2201 ; 50.0906 ; 50.0092 ; 49.9914 ; 50.0185 ; 50.0681 ; 50.0918 ; 50.1245 ; 50.2508 ; 50.3178 ; 50.4773 ; 50.7336 ; 50.8376 ; 50.9613 ; 51.2081 ; 51.6788 ; 52.4309 ; 53.6143 ; 55.0626 ; 55.3658 ; 55.7567 ; 
56.238 ; 56.6858 ] 
  
Bolt 2 - Shear Force (kips): [0.0522713 ; 0.053627 ; 0.102301 ; 0.171814 ; 0.269974 ; 0.405903 ; 0.591486 ; 0.835458 ; 1.10467 ; 1.18224 ; 1.28029 ; 1.39185 ; 1.49974 ; 1.5974 ; 1.71868 ; 1.95308 ; 2.31561 ; 
3.46502 ; 4.52303 ; 4.75262 ; 5.09002 ; 5.21684 ; 5.4113 ; 5.6995 ; 6.11832 ; 6.26863 ; 6.50436 ; 6.85749 ; 7.37439 ; 7.55792 ; 7.8184 ; 8.17831 ; 8.66261 ; 8.84029 ; 9.10209 ; 9.48911 ; 10.0871 ; 10.3302 ; 
10.6766 ; 11.1586 ; 11.7995 ; 12.6028 ; 12.8748 ; 13.2061 ; 13.6998 ; 13.8721 ; 14.2103 ; 14.7886 ; 15.0486 ; 15.303 ; 15.6152 ; 15.6981 ; 15.8703 ; 16.0137 ; 16.1102 ; 16.1244 ; 16.0175 ; 15.7897 ; 15.7401 ; 
15.6816 ; 15.6316 ; 15.6383 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9417 ; 49.8898 ; 49.8362 ; 49.7972 ; 49.8135 ; 49.9163 ; 50.1654 ; 50.8046 ; 51.1484 ; 51.6376 ; 52.2655 ; 52.9296 ; 53.7673 ; 54.8312 ; 56.245 ; 58.2173 ; 60.9197 ; 
63.2951 ; 63.8399 ; 64.5928 ; 64.8431 ; 65.2038 ; 65.7372 ; 66.49 ; 66.7667 ; 67.2233 ; 67.9816 ; 69.2249 ; 69.7081 ; 70.3355 ; 71.1824 ; 72.2724 ; 72.6338 ; 73.1643 ; 73.9737 ; 75.2413 ; 75.7482 ; 76.4085 ; 
77.3834 ; 78.8586 ; 80.8257 ; 81.4579 ; 82.2989 ; 83.3778 ; 83.7418 ; 84.2618 ; 84.9966 ; 85.2511 ; 85.6123 ; 86.1485 ; 86.3557 ; 86.6606 ; 87.0878 ; 87.6698 ; 88.4551 ; 89.454 ; 90.6692 ; 90.9342 ; 91.3209 ; 
92.0476 ; 92.9673 ] 
  
Bolt 3 - Shear Force (kips): [0.046152 ; 0.02128 ; 0.019687 ; 0.039129 ; 0.076425 ; 0.13548 ; 0.2193 ; 0.33784 ; 0.48335 ; 0.52956 ; 0.59361 ; 0.68132 ; 0.79999 ; 0.90441 ; 0.99373 ; 1.1362 ; 1.3378 ; 1.5957 ; 
1.7808 ; 1.8223 ; 1.9216 ; 1.9628 ; 2.0116 ; 2.1068 ; 2.2578 ; 2.3045 ; 2.5084 ; 3.1844 ; 4.1597 ; 4.2988 ; 4.7386 ; 4.9954 ; 5.1392 ; 5.4532 ; 5.6406 ; 5.5282 ; 5.5967 ; 5.4025 ; 5.3213 ; 5.4295 ; 5.3097 ; 5.2656 ; 
5.2518 ; 5.1755 ; 5.006 ; 4.9376 ; 4.8281 ; 4.667 ; 4.6076 ; 4.5354 ; 4.4476 ; 4.4134 ; 4.3577 ; 4.2787 ; 4.1832 ; 4.0241 ; 3.832 ; 3.6078 ; 3.5611 ; 3.5195 ; 3.7239 ; 3.6246 ] 
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Figure B.259 Connection L8_6_0.75_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4904 
  
Plastic Stiffness (k/in): 32.0753 
  
Displacement (in): [4.8076e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.016724 ; 0.018372 ; 0.020844 ; 0.024551 ; 0.030113 ; 0.038456 ; 0.05097 ; 0.069741 ; 0.097898 ; 0.14013 ; 
0.20349 ; 0.22724 ; 0.26288 ; 0.31633 ; 0.33638 ; 0.3439 ; 0.35517 ; 0.35623 ; 0.35781 ; 0.36019 ; 0.36376 ; 0.36911 ; 0.37714 ; 0.38918 ; 0.40724 ; 0.43433 ; 0.44449 ; 0.45973 ; 0.48259 ; 0.49116 ; 0.50402 ; 
0.52331 ; 0.55224 ; 0.56308 ; 0.57936 ; 0.60377 ; 0.64038 ; 0.6953 ; 0.7159 ; 0.74679 ; 0.79314 ; 0.86265 ; 0.88871 ; 0.92781 ; 0.94247 ; 0.96447 ; 0.99746 ; 1.047 ; 1.0655 ; 1.0933 ; 1.1351 ; 1.1977 ; 1.2212 ; 
1.2564 ; 1.3093 ; 1.3886 ; 1.5075 ; 1.6858 ; 1.7483 ; 1.8421 ; 1.9827 ; 2.1936 ; 2.4436 ; 2.5 ] 
  
Force (kips): [-1.59696 ; 3.92742 ; 7.98117 ; 12.87 ; 18.6675 ; 22.9731 ; 23.8444 ; 25.0391 ; 26.6747 ; 28.7453 ; 31.1567 ; 33.2989 ; 35.1782 ; 36.9424 ; 38.8153 ; 40.9788 ; 43.5643 ; 44.4016 ; 45.4935 ; 46.8066 
; 47.1912 ; 47.4297 ; 47.5369 ; 47.5495 ; 47.5961 ; 47.6643 ; 47.7623 ; 47.8497 ; 47.9453 ; 48.3326 ; 48.8408 ; 49.5908 ; 49.8657 ; 50.266 ; 50.8679 ; 51.1011 ; 51.4377 ; 51.9161 ; 52.5763 ; 52.8218 ; 53.1797 ; 
53.6954 ; 54.4185 ; 55.448 ; 55.8167 ; 56.3408 ; 57.084 ; 58.1456 ; 58.5365 ; 59.0756 ; 59.2722 ; 59.5638 ; 60.0221 ; 60.6526 ; 60.8845 ; 61.2219 ; 61.7148 ; 62.3862 ; 62.6225 ; 62.9677 ; 63.459 ; 64.1537 ; 
65.0903 ; 66.2972 ; 66.6809 ; 67.2183 ; 67.929 ; 68.8199 ; 69.6803 ; 69.8544 ] 
  
Bolt 1 - Tensile Force (kips): [48.5347 ; 48.3296 ; 48.1644 ; 47.9493 ; 47.67 ; 47.4377 ; 47.3872 ; 47.3163 ; 47.2155 ; 47.0796 ; 46.8457 ; 46.0952 ; 45.0327 ; 43.4859 ; 41.6665 ; 39.4443 ; 36.3869 ; 35.3943 ; 
34.874 ; 34.8086 ; 34.7856 ; 34.6521 ; 34.5643 ; 34.5608 ; 34.5591 ; 34.557 ; 34.554 ; 34.5479 ; 34.5332 ; 34.4513 ; 34.3687 ; 34.145 ; 34.029 ; 33.8847 ; 33.6706 ; 33.5823 ; 33.4005 ; 33.1277 ; 32.7165 ; 
32.5099 ; 32.2148 ; 31.8213 ; 31.36 ; 30.2569 ; 29.8162 ; 29.225 ; 28.4757 ; 27.7281 ; 27.4614 ; 26.9905 ; 26.8413 ; 26.6453 ; 26.3841 ; 26.0978 ; 25.9965 ; 25.8706 ; 25.6877 ; 25.4224 ; 25.3331 ; 25.2339 ; 
25.1455 ; 24.923 ; 24.5884 ; 24.2317 ; 24.1168 ; 24.0066 ; 23.9281 ; 23.8132 ; 23.6077 ; 23.5821 ] 
  
Bolt 1 - Shear Force (kips): [ 0.07307 ; 0.230926 ; 0.444065 ; 0.711588 ; 1.04402 ; 1.30191 ; 1.3561 ; 1.4316 ; 1.53699 ; 1.67699 ; 1.92028 ; 2.7065 ; 3.71948 ; 5.10389 ; 6.61857 ; 8.33644 ; 10.5131 ; 11.166 ; 
11.4958 ; 11.4859 ; 11.4801 ; 11.699 ; 11.7815 ; 11.7819 ; 11.7815 ; 11.781 ; 11.7799 ; 11.7783 ; 11.8293 ; 12.2462 ; 12.6466 ; 13.3973 ; 13.7309 ; 14.2153 ; 15.073 ; 15.411 ; 15.983 ; 16.8246 ; 17.856 ; 18.291 ; 
18.8867 ; 19.6609 ; 20.5364 ; 22.3759 ; 23.0776 ; 24.0116 ; 25.2842 ; 26.8774 ; 27.5099 ; 28.4796 ; 28.8035 ; 29.2367 ; 29.8476 ; 30.6413 ; 30.9442 ; 31.3543 ; 31.9498 ; 32.7861 ; 33.084 ; 33.4691 ; 33.9821 ; 
34.9061 ; 36.1419 ; 37.586 ; 38.0304 ; 38.5858 ; 39.2668 ; 40.2078 ; 41.2383 ; 41.437 ] 
  
Bolt 2 - Tensile Force (kips): [48.5418 ; 48.3121 ; 48.1208 ; 47.8815 ; 47.6088 ; 47.4196 ; 47.383 ; 47.3341 ; 47.2752 ; 47.2033 ; 47.0707 ; 46.4828 ; 45.6976 ; 44.6761 ; 44.1434 ; 44.4542 ; 45.0006 ; 45.1413 ; 
45.099 ; 43.2964 ; 42.3822 ; 42.4921 ; 42.2767 ; 42.2597 ; 42.2512 ; 42.2412 ; 42.2289 ; 42.1975 ; 42.2317 ; 42.4814 ; 42.8281 ; 43.302 ; 43.464 ; 43.6365 ; 43.9165 ; 44.0285 ; 44.1981 ; 44.4539 ; 44.8186 ; 
44.9222 ; 45.0896 ; 45.3524 ; 45.7071 ; 46.1193 ; 46.2501 ; 46.4561 ; 46.7781 ; 47.1427 ; 47.314 ; 47.6362 ; 47.7284 ; 47.8602 ; 48.0847 ; 48.4296 ; 48.5496 ; 48.6977 ; 48.9128 ; 49.3109 ; 49.4723 ; 49.7331 ; 
50.1525 ; 50.8124 ; 51.8155 ; 53.2753 ; 53.7722 ; 54.4673 ; 55.4611 ; 56.9071 ; 58.5612 ; 58.9356 ] 
  
Bolt 2 - Shear Force (kips): [0.096215 ; 0.241079 ; 0.476672 ; 0.771808 ; 1.13381 ; 1.41115 ; 1.46933 ; 1.55023 ; 1.66267 ; 1.81436 ; 2.07388 ; 2.84146 ; 3.85417 ; 5.23031 ; 6.65625 ; 8.07784 ; 9.67883 ; 
10.1899 ; 11.0231 ; 13.0316 ; 13.7521 ; 13.7903 ; 13.9159 ; 13.9356 ; 13.9893 ; 14.0649 ; 14.1759 ; 14.2833 ; 14.3253 ; 14.3966 ; 14.4913 ; 14.616 ; 14.7612 ; 15.083 ; 15.4091 ; 15.5528 ; 15.7244 ; 15.922 ; 
16.2501 ; 16.4412 ; 16.6657 ; 16.9209 ; 17.3859 ; 18.1629 ; 18.503 ; 18.976 ; 19.5973 ; 20.7243 ; 21.0776 ; 21.4591 ; 21.6612 ; 21.9881 ; 22.4195 ; 22.9758 ; 23.1809 ; 23.5503 ; 24.1261 ; 24.8184 ; 25.0432 ; 
25.3862 ; 25.8403 ; 26.323 ; 26.8163 ; 27.4332 ; 27.6314 ; 27.8799 ; 28.182 ; 28.5183 ; 28.7579 ; 28.8015 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9038 ; 49.9264 ; 50.0734 ; 50.464 ; 51.0729 ; 51.2645 ; 51.5572 ; 51.9626 ; 52.5695 ; 53.389 ; 54.3577 ; 55.6163 ; 57.2603 ; 59.3658 ; 61.9706 ; 65.2118 ; 66.3014 ; 
67.7853 ; 69.5899 ; 70.0912 ; 70.3369 ; 70.4527 ; 70.4657 ; 70.5121 ; 70.5806 ; 70.6796 ; 70.7656 ; 70.8531 ; 71.2092 ; 71.6989 ; 72.4079 ; 72.6486 ; 73.0013 ; 73.6068 ; 73.8802 ; 74.2844 ; 74.8506 ; 75.6151 ; 
75.8915 ; 76.3206 ; 77.0181 ; 78.0966 ; 79.6464 ; 80.1684 ; 80.8863 ; 81.9109 ; 83.3474 ; 83.8958 ; 84.5748 ; 84.8091 ; 85.1652 ; 85.798 ; 86.5688 ; 86.8398 ; 87.2273 ; 87.8584 ; 88.6275 ; 88.8975 ; 89.2672 ; 
89.7914 ; 90.5049 ; 91.4195 ; 92.4009 ; 92.7217 ; 93.1352 ; 93.48 ; 93.7092 ; 93.9206 ; 93.9782 ] 
  
Bolt 3 - Shear Force (kips): [ 0.048144 ; 0.0446716 ; 0.113242 ; 0.212709 ; 0.362011 ; 0.513314 ; 0.549297 ; 0.600007 ; 0.675556 ; 0.78203 ; 0.933469 ; 1.11802 ; 1.34206 ; 1.61578 ; 1.96856 ; 2.36041 ; 
2.77456 ; 2.90935 ; 3.0819 ; 3.25648 ; 3.3104 ; 3.34902 ; 3.36616 ; 3.36804 ; 3.3742 ; 3.38306 ; 3.39508 ; 3.40789 ; 3.42645 ; 3.45999 ; 3.50078 ; 3.59734 ; 3.65305 ; 3.81838 ; 4.79227 ; 5.37707 ; 6.04294 ; 
6.82065 ; 7.51624 ; 7.73039 ; 8.2201 ; 9.14347 ; 10.1867 ; 11.1879 ; 11.4652 ; 11.7907 ; 12.2199 ; 12.6933 ; 12.7418 ; 12.8705 ; 12.9239 ; 12.9994 ; 13.1466 ; 13.0432 ; 12.9705 ; 12.9794 ; 13.1319 ; 13.175 ; 
13.1534 ; 13.1711 ; 13.0996 ; 12.5046 ; 11.9485 ; 11.4202 ; 11.1137 ; 10.6399 ; 10.044 ; 9.49999 ; 9.21661 ; 9.18157 ] 
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Figure B.260 Connection L8_6_0.75_0.875_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4733e+003 
  
Plastic Stiffness (k/in): 10.9840 
  
Displacement (in): [4.3982e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.34102 ; 
0.39447 ; 0.41452 ; 0.44458 ; 0.48969 ; 0.55734 ; 0.65882 ; 0.69687 ; 0.75395 ; 0.83958 ; 0.87169 ; 0.91985 ; 0.99209 ; 1.0192 ; 1.0598 ; 1.1208 ; 1.2122 ; 1.2465 ; 1.2979 ; 1.3751 ; 1.3944 ; 1.4137 ; 1.4426 ; 
1.4534 ; 1.4697 ; 1.4941 ; 1.5307 ; 1.5857 ; 1.668 ; 1.6989 ; 1.7453 ; 1.7627 ; 1.7887 ; 1.8278 ; 1.8865 ; 1.9744 ; 2.0074 ; 2.0569 ; 2.1311 ; 2.2425 ; 2.4095 ; 2.5 ] 
  
Force (kips): [-1.46357 ; 1.35807 ; 3.36709 ; 5.91474 ; 9.15808 ; 13.1904 ; 17.5327 ; 18.7801 ; 20.3272 ; 22.0387 ; 23.647 ; 24.9165 ; 25.9813 ; 27.1019 ; 28.2829 ; 29.9255 ; 30.5031 ; 31.3039 ; 31.6114 ; 
32.0503 ; 32.6793 ; 33.5591 ; 34.7069 ; 35.1046 ; 35.6706 ; 36.5199 ; 36.8394 ; 37.2896 ; 37.8883 ; 38.1035 ; 38.4206 ; 38.8751 ; 39.5182 ; 39.768 ; 40.1209 ; 40.6191 ; 40.7572 ; 40.89 ; 41.0726 ; 41.143 ; 
41.2459 ; 41.3981 ; 41.6339 ; 41.9754 ; 42.4567 ; 42.6344 ; 42.8889 ; 42.9816 ; 43.1204 ; 43.3252 ; 43.6171 ; 44.0191 ; 44.1677 ; 44.3858 ; 44.6943 ; 45.1193 ; 45.6961 ; 45.9856 ] 
  
Bolt 1 - Tensile Force (kips): [48.5295 ; 48.4251 ; 48.3453 ; 48.2389 ; 48.0904 ; 47.8898 ; 47.6446 ; 47.5666 ; 47.4631 ; 47.3366 ; 47.1909 ; 47.0003 ; 46.2458 ; 45.0416 ; 43.7231 ; 41.6472 ; 40.8518 ; 39.673 ; 
39.2129 ; 38.5345 ; 37.5535 ; 36.1828 ; 34.981 ; 34.9594 ; 34.9391 ; 34.9178 ; 34.9117 ; 34.9063 ; 34.9007 ; 34.9001 ; 34.8025 ; 34.7819 ; 34.7799 ; 34.7814 ; 34.7882 ; 34.8014 ; 34.7352 ; 34.6874 ; 34.6512 ; 
34.6177 ; 34.5769 ; 34.5173 ; 34.3602 ; 34.1187 ; 33.7521 ; 33.5429 ; 33.2178 ; 33.0895 ; 32.8363 ; 32.5357 ; 32.169 ; 31.6692 ; 31.3414 ; 30.8614 ; 30.2771 ; 29.6716 ; 29.0537 ; 28.7844 ] 
  
Bolt 1 - Shear Force (kips): [0.0659566 ; 0.107382 ; 0.212983 ; 0.354976 ; 0.544234 ; 0.795099 ; 1.08791 ; 1.17739 ; 1.29346 ; 1.4326 ; 1.59029 ; 1.79614 ; 2.60179 ; 3.76102 ; 4.95228 ; 6.69494 ; 7.32705 ; 
8.23412 ; 8.5795 ; 9.08223 ; 9.78815 ; 10.7247 ; 11.517 ; 11.5246 ; 11.5257 ; 11.5217 ; 11.5201 ; 11.5187 ; 11.517 ; 11.5168 ; 11.7046 ; 11.7211 ; 11.7143 ; 11.7096 ; 11.703 ; 11.6933 ; 12.0336 ; 12.2936 ; 
12.5056 ; 12.6647 ; 12.8448 ; 13.0718 ; 13.6338 ; 14.5898 ; 16.041 ; 16.6824 ; 17.5381 ; 17.8499 ; 18.3909 ; 19.0103 ; 19.7728 ; 20.756 ; 21.3052 ; 22.0976 ; 23.0495 ; 24.0362 ; 25.1038 ; 25.6172 ] 
  
Bolt 2 - Tensile Force (kips): [48.5237 ; 48.4148 ; 48.3185 ; 48.199 ; 48.0484 ; 47.8971 ; 47.7945 ; 47.7772 ; 47.767 ; 47.7814 ; 47.8267 ; 47.914 ; 47.6678 ; 47.5862 ; 47.7527 ; 48.0776 ; 48.2067 ; 48.3994 ; 
48.4538 ; 48.5226 ; 48.595 ; 48.6897 ; 48.7214 ; 48.7012 ; 48.6655 ; 48.615 ; 48.6013 ; 48.5929 ; 48.6076 ; 48.6181 ; 48.6577 ; 48.7019 ; 48.8048 ; 48.8394 ; 48.8956 ; 49.0388 ; 49.1025 ; 49.1634 ; 49.2637 ; 
49.3067 ; 49.371 ; 49.455 ; 49.5614 ; 49.755 ; 50.0456 ; 50.1861 ; 50.4226 ; 50.5121 ; 50.6374 ; 50.7532 ; 50.9416 ; 51.305 ; 51.4449 ; 51.6668 ; 52.035 ; 52.7641 ; 53.9523 ; 54.6062 ] 
  
Bolt 2 - Shear Force (kips): [0.0880797 ; 0.1063 ; 0.219745 ; 0.374857 ; 0.580729 ; 0.849152 ; 1.15418 ; 1.24752 ; 1.37048 ; 1.52367 ; 1.72049 ; 2.00025 ; 2.83545 ; 3.94269 ; 5.00657 ; 6.4747 ; 6.97841 ; 
7.65383 ; 7.89767 ; 8.24371 ; 8.73374 ; 9.38791 ; 10.2751 ; 10.609 ; 11.0836 ; 11.7487 ; 11.983 ; 12.3132 ; 12.76 ; 12.9183 ; 13.1214 ; 13.4404 ; 13.8736 ; 14.0312 ; 14.3439 ; 14.9221 ; 15.0265 ; 15.1401 ; 
15.3074 ; 15.3536 ; 15.4282 ; 15.5539 ; 15.7464 ; 15.9635 ; 16.2035 ; 16.2662 ; 16.3462 ; 16.374 ; 16.4094 ; 16.6951 ; 17.144 ; 17.5605 ; 17.6437 ; 17.7691 ; 17.9877 ; 18.1246 ; 18.2027 ; 18.1992 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8869 ; 49.8303 ; 49.8386 ; 49.9392 ; 50.1953 ; 50.8148 ; 51.142 ; 51.6557 ; 52.3184 ; 53.0933 ; 53.9967 ; 55.0243 ; 56.3741 ; 58.295 ; 60.9833 ; 61.9228 ; 63.2645 ; 63.707 
; 64.3096 ; 65.0585 ; 66.1778 ; 67.9336 ; 68.544 ; 69.5037 ; 71.0756 ; 71.7272 ; 72.6177 ; 73.6107 ; 73.9533 ; 74.3975 ; 75.0541 ; 76.1047 ; 76.6419 ; 77.2898 ; 78.1665 ; 78.3864 ; 78.6081 ; 78.9186 ; 79.0331 ; 
79.1996 ; 79.454 ; 79.8433 ; 80.4011 ; 81.1752 ; 81.448 ; 81.8349 ; 81.9757 ; 82.1811 ; 82.4794 ; 82.9137 ; 83.5153 ; 83.7295 ; 84.0348 ; 84.4447 ; 85.0214 ; 85.8382 ; 86.2198 ] 
  
Bolt 3 - Shear Force (kips): [0.060841 ; 0.015718 ; 0.047546 ; 0.10554 ; 0.19093 ; 0.31606 ; 0.4919 ; 0.5555 ; 0.64089 ; 0.7563 ; 0.902 ; 1.0226 ; 1.1467 ; 1.2975 ; 1.4835 ; 1.7419 ; 1.8258 ; 1.9435 ; 2.0169 ; 
2.1383 ; 2.3817 ; 4.0427 ; 6.5489 ; 7.3499 ; 8.5696 ; 9.1706 ; 8.9602 ; 8.4424 ; 8.1647 ; 8.0397 ; 8.0061 ; 8.2581 ; 8.5104 ; 8.5232 ; 8.5933 ; 8.6065 ; 8.5722 ; 8.5153 ; 8.4571 ; 8.4358 ; 8.4039 ; 8.3795 ; 8.3214 ; 
8.2303 ; 8.0915 ; 8.0396 ; 7.9607 ; 7.9316 ; 7.8886 ; 7.845 ; 7.7989 ; 7.7771 ; 7.77 ; 7.7589 ; 7.7432 ; 7.7755 ; 7.8203 ; 7.8298 ] 
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Figure B.261 Connection L8_6_0.75_0.875_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_0.875_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.6684e+003 
  
Plastic Stiffness (k/in): 4.7815 
  
Displacement (in): [5.504e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.051192 ; 0.059952 ; 0.073092 ; 0.092801 ; 0.12237 ; 0.16671 ; 0.23323 ; 
0.33301 ; 0.37043 ; 0.42656 ; 0.51075 ; 0.63703 ; 0.82646 ; 0.8975 ; 0.92413 ; 0.96409 ; 1.024 ; 1.1139 ; 1.1476 ; 1.1982 ; 1.2741 ; 1.3879 ; 1.5585 ; 1.6225 ; 1.7185 ; 1.8625 ; 2.0786 ; 2.4026 ; 2.5241 ; 2.7064 ; 
2.9797 ; 3.0823 ; 3.1207 ; 3.1784 ; 3.2649 ; 3.3946 ; 3.5893 ; 3.8812 ; 4.1732 ; 4.4651 ; 4.903 ; 5.5599 ; 6.2599 ; 6.9599 ; 7 ] 
  
Force (kips): [-1.37636 ; 0.154137 ; 0.904664 ; 1.94202 ; 3.3512 ; 5.22728 ; 7.66883 ; 10.6723 ; 13.7478 ; 14.5638 ; 15.5293 ; 16.5258 ; 17.3119 ; 17.914 ; 18.4831 ; 19.2399 ; 20.2068 ; 20.5433 ; 21.02 ; 21.679 ; 
22.5683 ; 23.7711 ; 24.1907 ; 24.3496 ; 24.5851 ; 24.941 ; 25.4682 ; 25.6501 ; 25.9134 ; 26.2735 ; 26.7737 ; 27.4762 ; 27.7233 ; 28.085 ; 28.5724 ; 29.2367 ; 30.1008 ; 30.3913 ; 30.7915 ; 31.3235 ; 31.5072 ; 
31.5764 ; 31.6777 ; 31.8228 ; 32.0402 ; 32.3424 ; 32.7466 ; 33.092 ; 33.3893 ; 33.7661 ; 34.2135 ; 34.5697 ; 34.86 ; 34.8748 ] 
  
Bolt 1 - Tensile Force (kips): [48.5302 ; 48.4742 ; 48.4447 ; 48.4023 ; 48.343 ; 48.2601 ; 48.1405 ; 47.9786 ; 47.7895 ; 47.7335 ; 47.6626 ; 47.5814 ; 47.5047 ; 47.4374 ; 47.3623 ; 47.2242 ; 47.0298 ; 46.9244 ; 
46.4967 ; 45.7165 ; 44.4951 ; 42.8003 ; 42.1555 ; 41.9027 ; 41.5124 ; 40.8791 ; 39.902 ; 39.5469 ; 39.0232 ; 38.2868 ; 37.2436 ; 35.7619 ; 35.2756 ; 34.9773 ; 34.9403 ; 34.9132 ; 34.8989 ; 34.8691 ; 34.7649 ; 
34.7615 ; 34.7629 ; 34.7641 ; 34.7672 ; 34.7716 ; 34.6888 ; 34.567 ; 34.3007 ; 34.1313 ; 34.0218 ; 33.8783 ; 33.6476 ; 33.4663 ; 33.3202 ; 33.3099 ] 
  
Bolt 1 - Shear Force (kips): [0.0624318 ; 0.0553057 ; 0.087724 ; 0.142339 ; 0.222106 ; 0.333696 ; 0.487239 ; 0.69192 ; 0.926346 ; 0.99361 ; 1.07752 ; 1.17263 ; 1.26183 ; 1.34068 ; 1.42862 ; 1.58514 ; 1.79816 
; 1.91209 ; 2.37379 ; 3.1465 ; 4.28131 ; 5.75718 ; 6.2914 ; 6.49767 ; 6.81276 ; 7.31343 ; 8.06573 ; 8.33368 ; 8.72457 ; 9.26547 ; 10.0071 ; 11.0048 ; 11.3228 ; 11.514 ; 11.5225 ; 11.5196 ; 11.5162 ; 11.5832 ; 
11.7397 ; 11.7341 ; 11.7287 ; 11.7267 ; 11.7238 ; 11.7195 ; 12.1641 ; 12.814 ; 13.7561 ; 14.4995 ; 14.9947 ; 15.6438 ; 16.4828 ; 17.1336 ; 17.6198 ; 17.6517 ] 
  
Bolt 2 - Tensile Force (kips): [48.5251 ; 48.4671 ; 48.4374 ; 48.3852 ; 48.3153 ; 48.2285 ; 48.1281 ; 48.0503 ; 48.0468 ; 48.058 ; 48.0901 ; 48.1319 ; 48.1847 ; 48.2333 ; 48.3016 ; 48.4526 ; 48.9043 ; 49.1501 ; 
49.3578 ; 49.6261 ; 49.9283 ; 50.3904 ; 50.5515 ; 50.6033 ; 50.6742 ; 50.7561 ; 50.8468 ; 50.8797 ; 50.9242 ; 50.9974 ; 51.0845 ; 51.1736 ; 51.1911 ; 51.1425 ; 51.0363 ; 50.9289 ; 50.8711 ; 50.8734 ; 50.8992 ; 
50.9326 ; 50.9454 ; 50.9398 ; 50.94 ; 50.9703 ; 51.1055 ; 51.3894 ; 51.8471 ; 52.6977 ; 53.4344 ; 54.4496 ; 55.7407 ; 56.6993 ; 57.3726 ; 57.4108 ] 
  
Bolt 2 - Shear Force (kips): [0.0838975 ; 0.0557789 ; 0.0869917 ; 0.143475 ; 0.228837 ; 0.349193 ; 0.513181 ; 0.726531 ; 0.964339 ; 1.03387 ; 1.12289 ; 1.22765 ; 1.33649 ; 1.4397 ; 1.55577 ; 1.77365 ; 
2.06021 ; 2.18541 ; 2.61497 ; 3.31241 ; 4.30653 ; 5.52826 ; 5.95187 ; 6.11352 ; 6.35474 ; 6.71446 ; 7.2352 ; 7.41474 ; 7.67293 ; 8.02067 ; 8.49728 ; 9.17007 ; 9.42086 ; 9.84987 ; 10.4714 ; 11.2877 ; 12.2956 ; 
12.6117 ; 13.0336 ; 13.6347 ; 13.847 ; 14.0028 ; 14.2301 ; 14.5008 ; 14.7787 ; 15.1153 ; 15.5005 ; 15.4264 ; 15.4328 ; 15.3843 ; 15.2349 ; 15.1308 ; 15.09 ; 15.0851 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9439 ; 49.8899 ; 49.8355 ; 49.795 ; 49.8101 ; 49.9138 ; 50.1613 ; 50.7934 ; 51.1344 ; 51.6314 ; 52.2669 ; 52.9291 ; 53.7603 ; 54.8154 ; 56.2239 ; 58.1727 ; 58.8784 ; 
59.9074 ; 61.3864 ; 63.4333 ; 65.9112 ; 66.6697 ; 66.9704 ; 67.4353 ; 68.1689 ; 69.3941 ; 69.8416 ; 70.4719 ; 71.2847 ; 72.3602 ; 73.8431 ; 74.3823 ; 75.2361 ; 76.4509 ; 78.1759 ; 80.5761 ; 81.3457 ; 82.351 ; 
83.6032 ; 84.0232 ; 84.178 ; 84.4031 ; 84.7295 ; 85.2026 ; 85.8558 ; 86.8099 ; 87.6545 ; 88.3967 ; 89.3462 ; 90.5199 ; 91.592 ; 92.9254 ; 92.9989 ] 
  
Bolt 3 - Shear Force (kips): [0.059053 ; 0.031899 ; 0.016893 ; 0.030069 ; 0.063891 ; 0.11973 ; 0.19969 ; 0.31253 ; 0.45182 ; 0.49649 ; 0.55932 ; 0.6494 ; 0.77311 ; 0.88533 ; 0.97728 ; 1.1191 ; 1.3206 ; 1.3966 ; 
1.4977 ; 1.6174 ; 1.7549 ; 2.0411 ; 2.2027 ; 2.2739 ; 2.3932 ; 2.8801 ; 3.9046 ; 4.0763 ; 4.5334 ; 4.8271 ; 4.9803 ; 5.4507 ; 5.4439 ; 5.5325 ; 5.2415 ; 5.3694 ; 5.1729 ; 5.1771 ; 5.0973 ; 4.9024 ; 4.8216 ; 4.79 ; 
4.7413 ; 4.6691 ; 4.5601 ; 4.4385 ; 4.2884 ; 4.1424 ; 4.0063 ; 3.8261 ; 3.606 ; 3.5028 ; 3.5526 ; 3.5615 ] 



   

B.263 

 

 
Figure B.262 Connection L8_6_0.75_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 5.8224e+003 
  
Plastic Stiffness (k/in): 28.1577 
  
Displacement (in): [9.0499e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.34649 ; 0.35045 ; 0.35639 ; 0.36529 ; 
0.37866 ; 0.39202 ; 0.40539 ; 0.42543 ; 0.4555 ; 0.46677 ; 0.48369 ; 0.50906 ; 0.54711 ; 0.60419 ; 0.68981 ; 0.81825 ; 0.86641 ; 0.93866 ; 1.047 ; 1.0877 ; 1.1029 ; 1.1086 ; 1.1172 ; 1.13 ; 1.1493 ; 1.1783 ; 
1.2217 ; 1.2379 ; 1.2623 ; 1.299 ; 1.3539 ; 1.4363 ; 1.5598 ; 1.7452 ; 1.8077 ; 1.9015 ; 2.0421 ; 2.253 ; 2.5 ] 
  
Force (kips): [-2.37691 ; 4.34388 ; 8.995 ; 14.4644 ; 20.5381 ; 26.1437 ; 29.9322 ; 31.983 ; 33.8662 ; 35.8456 ; 37.8979 ; 40.2823 ; 43.3089 ; 43.6101 ; 43.7224 ; 43.8874 ; 44.115 ; 44.5126 ; 44.8896 ; 45.2306 ; 
45.7043 ; 46.4016 ; 46.6564 ; 47.0199 ; 47.5329 ; 48.2472 ; 49.2274 ; 50.576 ; 52.3842 ; 53.0336 ; 53.9303 ; 55.1488 ; 55.6262 ; 55.797 ; 55.8592 ; 55.9644 ; 56.1265 ; 56.3542 ; 56.6833 ; 57.1522 ; 57.3267 ; 
57.5759 ; 57.9264 ; 58.4288 ; 59.1215 ; 60.0222 ; 61.0947 ; 61.4115 ; 61.8369 ; 62.3934 ; 63.0869 ; 63.7409 ] 
  
Bolt 1 - Tensile Force (kips): [63.2342 ; 62.9807 ; 62.7934 ; 62.5611 ; 62.282 ; 61.9973 ; 61.7603 ; 61.5449 ; 61.2521 ; 60.3861 ; 58.6329 ; 56.2222 ; 52.4508 ; 52.0548 ; 51.9044 ; 51.6787 ; 51.3446 ; 50.8069 ; 
50.2645 ; 49.7263 ; 48.9152 ; 47.6676 ; 47.202 ; 46.5159 ; 45.5486 ; 44.4541 ; 44.2119 ; 44.0893 ; 43.7904 ; 43.5974 ; 43.5082 ; 43.4508 ; 43.3434 ; 43.3041 ; 43.2894 ; 43.2368 ; 43.1726 ; 43.0892 ; 42.9596 ; 
42.8871 ; 42.8011 ; 42.668 ; 42.4734 ; 42.2024 ; 41.8071 ; 41.3278 ; 40.824 ; 40.6453 ; 40.398 ; 40.0721 ; 39.621 ; 39.1649 ] 
  
Bolt 1 - Shear Force (kips): [0.137024 ; 0.216334 ; 0.434703 ; 0.706671 ; 1.02506 ; 1.34135 ; 1.60244 ; 1.85341 ; 2.19753 ; 3.26253 ; 5.2182 ; 7.48921 ; 10.5274 ; 10.8149 ; 10.9224 ; 11.0821 ; 11.3141 ; 
11.6733 ; 12.019 ; 12.3484 ; 12.8152 ; 13.4544 ; 13.6661 ; 13.9501 ; 14.284 ; 14.5633 ; 14.5669 ; 14.5464 ; 14.6884 ; 14.7049 ; 14.6845 ; 15.0423 ; 15.8001 ; 16.0135 ; 16.0904 ; 16.3796 ; 16.7006 ; 17.0509 ; 
17.8527 ; 18.4145 ; 18.7839 ; 19.3113 ; 20.0261 ; 20.942 ; 22.1818 ; 23.5683 ; 24.7174 ; 25.082 ; 25.5758 ; 26.2267 ; 27.1464 ; 28.1031 ] 
  
Bolt 2 - Tensile Force (kips): [63.2305 ; 62.846 ; 62.5441 ; 62.174 ; 61.7314 ; 61.315 ; 60.9401 ; 60.434 ; 59.4783 ; 57.766 ; 55.7126 ; 53.7952 ; 52.347 ; 52.2025 ; 52.149 ; 52.0707 ; 51.9616 ; 51.7769 ; 51.5973 
; 51.4291 ; 51.1908 ; 50.8337 ; 50.6961 ; 50.5002 ; 50.2242 ; 49.8424 ; 49.3771 ; 48.9927 ; 48.9412 ; 49.0806 ; 50.1267 ; 51.5879 ; 52.0046 ; 52.1739 ; 52.2395 ; 52.302 ; 52.3437 ; 52.4327 ; 52.5873 ; 52.6297 ; 
52.6216 ; 52.6342 ; 52.7177 ; 52.8367 ; 53.0971 ; 53.7652 ; 55.1945 ; 55.7532 ; 56.6264 ; 57.9084 ; 59.6967 ; 61.5731 ] 
  
Bolt 2 - Shear Force (kips): [0.107312 ; 0.361469 ; 0.67995 ; 1.07569 ; 1.54047 ; 2.01442 ; 2.45216 ; 2.92625 ; 3.5367 ; 4.70432 ; 6.46457 ; 8.27212 ; 10.1032 ; 10.2775 ; 10.3423 ; 10.4379 ; 10.5749 ; 10.7921 ; 
11.0057 ; 11.2109 ; 11.5095 ; 11.9552 ; 12.1262 ; 12.3801 ; 12.7552 ; 13.2885 ; 13.974 ; 14.761 ; 15.8139 ; 16.3409 ; 16.7195 ; 17.1245 ; 17.2361 ; 17.2787 ; 17.2952 ; 17.3104 ; 17.5139 ; 17.8058 ; 18.0036 ; 
18.9429 ; 19.2305 ; 19.6027 ; 20.0413 ; 20.8201 ; 21.8507 ; 22.9033 ; 23.9247 ; 24.1386 ; 24.3285 ; 24.4852 ; 24.4696 ; 24.2907 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8465 ; 64.8146 ; 64.9212 ; 65.1175 ; 65.5198 ; 66.3483 ; 66.9892 ; 67.7664 ; 68.7898 ; 70.2519 ; 72.5904 ; 76.2303 ; 76.5255 ; 76.6299 ; 76.7824 ; 77.0034 ; 77.3709 ; 
77.7161 ; 78.0347 ; 78.4967 ; 79.2268 ; 79.4957 ; 79.8912 ; 80.475 ; 81.3344 ; 82.6193 ; 84.5749 ; 87.1653 ; 88.0097 ; 89.1307 ; 90.7089 ; 91.3769 ; 91.6399 ; 91.7314 ; 91.8734 ; 92.0912 ; 92.3925 ; 92.8259 ; 
93.5092 ; 93.7674 ; 94.1335 ; 94.6439 ; 95.3707 ; 96.3499 ; 97.8184 ; 99.593 ; 100.145 ; 100.87 ; 101.836 ; 103.048 ; 104.192 ] 
  
Bolt 3 - Shear Force (kips): [0.0478659 ; 0.0790163 ; 0.183125 ; 0.338697 ; 0.54748 ; 0.821473 ; 1.12015 ; 1.38429 ; 1.62612 ; 1.91859 ; 2.3042 ; 2.77017 ; 3.25891 ; 3.32478 ; 3.34867 ; 3.38795 ; 3.4363 ; 
3.55639 ; 3.69111 ; 3.80347 ; 4.40137 ; 6.70327 ; 7.689 ; 8.92733 ; 10.4109 ; 12.2496 ; 14.1857 ; 16.0877 ; 16.8271 ; 16.5151 ; 16.2257 ; 16.4012 ; 16.594 ; 16.6279 ; 16.6391 ; 16.6308 ; 16.6207 ; 16.6134 ; 
16.6237 ; 16.6461 ; 16.6607 ; 16.6837 ; 16.7212 ; 16.8574 ; 17.0692 ; 17.3729 ; 17.7827 ; 17.9395 ; 18.116 ; 18.336 ; 18.6068 ; 18.8786 ] 



   

B.264 

 

 
Figure B.263 Connection L8_6_0.75_1.0_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.8958e+003 
  
Plastic Stiffness (k/in): 11.8880 
  
Displacement (in): [9.261e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.048103 ; 0.056446 ; 0.06896 ; 0.087731 ; 0.11589 ; 0.15812 ; 0.17396 ; 0.19772 ; 0.23336 ; 
0.28681 ; 0.36699 ; 0.48726 ; 0.53236 ; 0.60001 ; 0.62538 ; 0.66344 ; 0.67771 ; 0.69912 ; 0.73122 ; 0.77939 ; 0.79745 ; 0.82454 ; 0.86518 ; 0.92613 ; 1.0176 ; 1.1547 ; 1.3604 ; 1.6104 ; 1.8604 ; 1.9229 ; 2.0167 ; 
2.1573 ; 2.3683 ; 2.5 ] 
  
Force (kips): [-2.31112 ; 1.24365 ; 3.34476 ; 5.99919 ; 9.28577 ; 13.0777 ; 16.6231 ; 19.081 ; 19.5221 ; 20.0017 ; 20.5257 ; 21.0791 ; 21.6595 ; 22.5224 ; 22.8422 ; 23.2951 ; 23.9391 ; 24.7919 ; 25.8619 ; 
27.2371 ; 27.7162 ; 28.4177 ; 28.7338 ; 29.1849 ; 29.3736 ; 29.6149 ; 29.9598 ; 30.4682 ; 30.649 ; 30.9032 ; 31.2603 ; 31.7564 ; 32.4455 ; 33.384 ; 34.6068 ; 35.8006 ; 36.7741 ; 37.0136 ; 37.3438 ; 37.7935 ; 
38.3777 ; 38.6991 ] 
  
Bolt 1 - Tensile Force (kips): [63.2323 ; 63.1011 ; 63.0193 ; 62.9109 ; 62.7691 ; 62.5923 ; 62.4062 ; 62.2484 ; 62.2098 ; 62.1598 ; 62.0949 ; 62.0165 ; 61.9425 ; 61.8484 ; 61.818 ; 61.7819 ; 61.7335 ; 61.677 ; 
61.6154 ; 61.5411 ; 61.5131 ; 61.4649 ; 61.4332 ; 61.3784 ; 61.3492 ; 61.3089 ; 61.2387 ; 61.0824 ; 60.9903 ; 60.8296 ; 60.5842 ; 60.198 ; 59.5755 ; 58.6012 ; 57.1556 ; 55.5222 ; 53.9542 ; 53.4785 ; 52.7684 ; 
51.6976 ; 50.1108 ; 49.1008 ] 
  
Bolt 1 - Shear Force (kips): [ 0.132358 ; 0.0965341 ; 0.177156 ; 0.301094 ; 0.46756 ; 0.675216 ; 0.891956 ; 1.07956 ; 1.1277 ; 1.19142 ; 1.27586 ; 1.38007 ; 1.48083 ; 1.60971 ; 1.65218 ; 1.70457 ; 1.77623 ; 
1.86298 ; 1.96311 ; 2.0884 ; 2.13509 ; 2.21225 ; 2.25649 ; 2.33145 ; 2.36951 ; 2.42301 ; 2.51533 ; 2.71926 ; 2.84352 ; 3.05846 ; 3.37575 ; 3.85436 ; 4.57672 ; 5.61391 ; 7.03079 ; 8.51102 ; 9.82465 ; 10.2001 ; 
10.7443 ; 11.5223 ; 12.5542 ; 13.1347 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.22 ; 63.0228 ; 62.8845 ; 62.7073 ; 62.4956 ; 62.2568 ; 62.0613 ; 61.9259 ; 61.8936 ; 61.845 ; 61.7792 ; 61.6562 ; 61.5087 ; 61.2832 ; 61.1873 ; 61.0798 ; 60.9549 ; 60.7943 ; 
60.7386 ; 60.8608 ; 60.9322 ; 61.0577 ; 61.0877 ; 61.1215 ; 61.1185 ; 61.1283 ; 61.1444 ; 61.1397 ; 61.1138 ; 61.068 ; 61.0063 ; 60.9251 ; 60.853 ; 60.8608 ; 61.1227 ; 61.7186 ; 62.4522 ; 62.5771 ; 62.7769 ; 
63.0875 ; 63.622 ; 63.9516 ] 
  
Bolt 2 - Shear Force (kips): [0.102798 ; 0.170504 ; 0.321361 ; 0.523457 ; 0.788698 ; 1.11554 ; 1.4595 ; 1.78573 ; 1.87935 ; 2.00677 ; 2.17257 ; 2.36579 ; 2.54957 ; 2.7934 ; 2.87489 ; 2.97678 ; 3.10797 ; 
3.24352 ; 3.38168 ; 3.55634 ; 3.62597 ; 3.74281 ; 3.80198 ; 3.89987 ; 3.94623 ; 4.01122 ; 4.11606 ; 4.32328 ; 4.43703 ; 4.62609 ; 4.90181 ; 5.2971 ; 5.8269 ; 6.51959 ; 7.36247 ; 8.10587 ; 8.66875 ; 8.84048 ; 
9.07609 ; 9.39332 ; 9.79511 ; 10.0336 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8415 ; 64.7267 ; 64.6248 ; 64.573 ; 64.5289 ; 64.35 ; 64.1296 ; 63.9804 ; 63.7734 ; 63.5337 ; 63.3489 ; 63.3709 ; 63.6596 ; 63.769 ; 63.952 ; 64.2782 ; 64.8183 ; 65.6854 ; 
67.1005 ; 67.6245 ; 68.4936 ; 68.7569 ; 69.1197 ; 69.2748 ; 69.4046 ; 69.569 ; 69.8508 ; 69.9509 ; 70.0534 ; 70.219 ; 70.5076 ; 70.9176 ; 71.7834 ; 73.326 ; 75.0145 ; 76.5645 ; 77.2156 ; 78.0377 ; 79.2777 ; 
80.8775 ; 81.7546 ] 
  
Bolt 3 - Shear Force (kips): [0.0674523 ; 0.0258867 ; 0.0684007 ; 0.141027 ; 0.248919 ; 0.394644 ; 0.53817 ; 0.649872 ; 0.688345 ; 0.736896 ; 0.806496 ; 0.884273 ; 0.991231 ; 1.11713 ; 1.12747 ; 1.12586 ; 
1.11402 ; 1.11034 ; 1.14391 ; 1.16458 ; 1.1653 ; 1.57149 ; 1.21734 ; 1.43821 ; 1.51502 ; 1.98736 ; 2.81246 ; 4.03807 ; 4.34547 ; 4.92167 ; 5.75969 ; 6.72771 ; 8.06969 ; 9.5048 ; 11.0563 ; 12.4158 ; 13.5191 ; 
13.4769 ; 13.3835 ; 13.5501 ; 13.8972 ; 14.0938 ] 
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Figure B.264 Connection L8_6_0.75_1.0_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8471e+003 
  
Plastic Stiffness (k/in): 4.7691 
  
Displacement (in): [9.0196e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.11067 ; 0.12945 ; 0.1576 ; 0.19984 ; 0.26319 ; 0.35822 ; 0.39386 ; 
0.44731 ; 0.52749 ; 0.64776 ; 0.82817 ; 0.89067 ; 0.9141 ; 0.94926 ; 0.96244 ; 0.98222 ; 1.0119 ; 1.0564 ; 1.1231 ; 1.1482 ; 1.1857 ; 1.242 ; 1.3265 ; 1.4532 ; 1.6432 ; 1.7057 ; 1.7995 ; 1.9401 ; 2.1511 ; 2.4011 ; 
2.5 ] 
  
Force (kips): [-2.25121 ; 0.349321 ; 1.35637 ; 2.70994 ; 4.49893 ; 6.78761 ; 9.44551 ; 11.8302 ; 13.2845 ; 13.8282 ; 13.9583 ; 14.1456 ; 14.4478 ; 14.8961 ; 15.5329 ; 16.3812 ; 16.6918 ; 17.1213 ; 17.679 ; 18.4 ; 
19.359 ; 19.6652 ; 19.7755 ; 19.9398 ; 20.0231 ; 20.1405 ; 20.3003 ; 20.5189 ; 20.8209 ; 20.9333 ; 21.0945 ; 21.3326 ; 21.6751 ; 22.1435 ; 22.7819 ; 22.9806 ; 23.2647 ; 23.6448 ; 24.1478 ; 24.7063 ; 24.9103 ] 
  
Bolt 1 - Tensile Force (kips): [63.2326 ; 63.1363 ; 63.0991 ; 63.0454 ; 62.9712 ; 62.8703 ; 62.7424 ; 62.6117 ; 62.5179 ; 62.4815 ; 62.473 ; 62.4601 ; 62.4371 ; 62.3971 ; 62.3384 ; 62.2821 ; 62.2657 ; 62.2429 ; 
62.2189 ; 62.1945 ; 62.1702 ; 62.1649 ; 62.1635 ; 62.161 ; 62.1572 ; 62.1519 ; 62.1456 ; 62.1389 ; 62.1314 ; 62.1281 ; 62.124 ; 62.1189 ; 62.1131 ; 62.1116 ; 62.1154 ; 62.1167 ; 62.1209 ; 62.1306 ; 62.1498 ; 
62.1584 ; 62.1599 ] 
  
Bolt 1 - Shear Force (kips): [ 0.13067 ; 0.078186 ; 0.10152 ; 0.15386 ; 0.23672 ; 0.35436 ; 0.5062 ; 0.66487 ; 0.78586 ; 0.84567 ; 0.86209 ; 0.88675 ; 0.92827 ; 0.99733 ; 1.0972 ; 1.2071 ; 1.2436 ; 1.2963 ; 
1.3627 ; 1.4461 ; 1.5514 ; 1.5829 ; 1.5939 ; 1.6106 ; 1.6203 ; 1.6341 ; 1.6531 ; 1.6785 ; 1.7137 ; 1.7275 ; 1.7471 ; 1.7753 ; 1.815 ; 1.8656 ; 1.934 ; 1.9565 ; 1.9877 ; 2.0305 ; 2.0898 ; 2.1766 ; 2.2134 ] 
  
Bolt 2 - Tensile Force (kips): [63.2215 ; 63.0794 ; 63.0167 ; 62.9202 ; 62.7973 ; 62.6518 ; 62.4971 ; 62.3927 ; 62.344 ; 62.3273 ; 62.3224 ; 62.3175 ; 62.3111 ; 62.2982 ; 62.2979 ; 62.3294 ; 62.3186 ; 62.3107 ; 
62.3189 ; 62.3081 ; 62.4072 ; 62.4789 ; 62.5136 ; 62.5668 ; 62.5833 ; 62.6077 ; 62.6415 ; 62.6914 ; 62.762 ; 62.7833 ; 62.8166 ; 62.873 ; 62.9656 ; 63.1402 ; 63.3831 ; 63.4543 ; 63.5655 ; 63.7421 ; 63.9949 ; 
64.2472 ; 64.3443 ] 
  
Bolt 2 - Shear Force (kips): [0.10067 ; 0.1105 ; 0.18838 ; 0.29574 ; 0.44564 ; 0.6492 ; 0.90337 ; 1.1629 ; 1.3611 ; 1.4566 ; 1.4843 ; 1.5281 ; 1.6059 ; 1.7409 ; 1.9443 ; 2.2011 ; 2.2853 ; 2.3939 ; 2.5214 ; 2.6649 ; 
2.827 ; 2.8735 ; 2.8888 ; 2.9107 ; 2.9221 ; 2.9381 ; 2.9607 ; 2.9924 ; 3.0389 ; 3.0572 ; 3.0846 ; 3.1257 ; 3.1884 ; 3.28 ; 3.4279 ; 3.4787 ; 3.5537 ; 3.6602 ; 3.8175 ; 4.0094 ; 4.082 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8934 ; 64.7924 ; 64.6734 ; 64.5383 ; 64.3755 ; 64.083 ; 63.5245 ; 62.6821 ; 61.8916 ; 61.6543 ; 61.4133 ; 61.2241 ; 61.133 ; 61.1223 ; 61.3119 ; 61.4958 ; 61.781 ; 62.0142 
; 62.2104 ; 62.9564 ; 63.3892 ; 63.5428 ; 63.7632 ; 63.8121 ; 63.8235 ; 63.7952 ; 63.7467 ; 63.764 ; 63.7426 ; 63.7189 ; 63.7582 ; 63.9148 ; 64.2605 ; 65.1067 ; 65.4034 ; 65.8724 ; 66.5331 ; 67.4957 ; 69.1959 ; 
69.8889 ] 
  
Bolt 3 - Shear Force (kips): [0.063214 ; 0.02909 ; 0.035554 ; 0.066648 ; 0.12033 ; 0.19725 ; 0.28774 ; 0.33603 ; 0.32266 ; 0.3054 ; 0.30766 ; 0.32588 ; 0.37963 ; 0.49591 ; 0.68858 ; 0.94084 ; 1.4495 ; 2.4922 ; 
3.6727 ; 4.4362 ; 5.1265 ; 5.3915 ; 5.467 ; 5.4918 ; 5.2097 ; 4.6907 ; 3.9435 ; 2.9646 ; 1.8754 ; 1.3682 ; 0.7099 ; 0.17971 ; 1.1902 ; 2.5435 ; 4.0581 ; 4.5569 ; 5.3905 ; 6.2815 ; 7.1779 ; 7.2612 ; 7.4493 ] 
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Figure B.265 Connection L8_6_0.75_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.4729e+003 
  
Plastic Stiffness (k/in): 30.7452 
  
Displacement (in): [8.2593e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.014343 ; 0.018051 ; 0.023613 ; 0.031956 ; 0.04447 ; 0.063241 ; 0.091398 ; 0.13363 ; 
0.19699 ; 0.29202 ; 0.30092 ; 0.31429 ; 0.3193 ; 0.32682 ; 0.33809 ; 0.355 ; 0.38037 ; 0.41843 ; 0.4327 ; 0.4541 ; 0.48621 ; 0.53438 ; 0.55244 ; 0.55921 ; 0.56937 ; 0.58461 ; 0.60747 ; 0.61604 ; 0.61925 ; 
0.62407 ; 0.63131 ; 0.64216 ; 0.65843 ; 0.68284 ; 0.68894 ; 0.69504 ; 0.7042 ; 0.71793 ; 0.73852 ; 0.76942 ; 0.781 ; 0.79838 ; 0.82445 ; 0.86355 ; 0.87821 ; 0.9002 ; 0.9332 ; 0.98268 ; 1.0012 ; 1.0291 ; 1.0708 ; 
1.0865 ; 1.11 ; 1.1452 ; 1.1981 ; 1.2773 ; 1.307 ; 1.3516 ; 1.4185 ; 1.5188 ; 1.6693 ; 1.895 ; 1.9575 ; 2.0513 ; 2.0864 ; 2.1392 ; 2.2183 ; 2.3369 ; 2.5 ] 
  
Force (kips): [ -2.06023 ; -0.0551843 ; 1.58867 ; 3.81164 ; 6.69981 ; 10.4094 ; 15.0677 ; 20.7306 ; 25.11 ; 28.4022 ; 31.9157 ; 35.1546 ; 37.5526 ; 39.3956 ; 41.3236 ; 43.5439 ; 46.1426 ; 49.0742 ; 49.366 ; 
49.7682 ; 49.9443 ; 50.1979 ; 50.5626 ; 51.1026 ; 51.8061 ; 52.7985 ; 53.1553 ; 53.6629 ; 54.3917 ; 55.3567 ; 55.688 ; 55.8088 ; 56.0036 ; 56.2635 ; 56.6887 ; 56.7624 ; 56.7368 ; 56.7848 ; 56.9516 ; 57.1816 ; 
57.5244 ; 58.0345 ; 58.1751 ; 58.3137 ; 58.5097 ; 58.7931 ; 59.231 ; 59.8713 ; 60.1173 ; 60.4785 ; 60.9858 ; 61.7179 ; 61.9936 ; 62.3876 ; 62.9609 ; 63.7521 ; 64.0374 ; 64.453 ; 65.0461 ; 65.26 ; 65.572 ; 
66.0225 ; 66.6605 ; 67.5511 ; 67.8723 ; 68.3302 ; 68.9691 ; 69.8378 ; 70.9863 ; 72.433 ; 72.7875 ; 73.2856 ; 73.4616 ; 73.7284 ; 74.105 ; 74.6245 ; 75.2563 ] 
  
Bolt 1 - Tensile Force (kips): [63.2364 ; 63.1598 ; 63.0954 ; 63.0054 ; 62.8844 ; 62.7232 ; 62.5097 ; 62.2309 ; 61.9985 ; 61.8113 ; 61.5958 ; 61.3522 ; 61.0621 ; 60.1959 ; 58.6053 ; 56.2746 ; 52.8594 ; 47.7712 ; 
47.2872 ; 46.5962 ; 46.3364 ; 45.9554 ; 45.4147 ; 44.7116 ; 44.3309 ; 44.1556 ; 44.1073 ; 44.0549 ; 43.9993 ; 43.9345 ; 43.91 ; 43.901 ; 43.7412 ; 43.4914 ; 43.3447 ; 43.2852 ; 43.266 ; 43.2509 ; 43.2051 ; 
43.1636 ; 43.1079 ; 42.9986 ; 42.9596 ; 42.9088 ; 42.8328 ; 42.7327 ; 42.6255 ; 42.4997 ; 42.3991 ; 42.2509 ; 42.0276 ; 41.6384 ; 41.4935 ; 41.312 ; 41.0738 ; 40.5782 ; 40.3207 ; 39.9429 ; 39.3852 ; 39.1834 ; 
38.8922 ; 38.4707 ; 37.8982 ; 37.1936 ; 36.9438 ; 36.6221 ; 36.1084 ; 35.4573 ; 34.8256 ; 34.3246 ; 34.1555 ; 33.928 ; 33.8445 ; 33.7306 ; 33.5722 ; 33.3521 ; 33.0878 ] 
  
Bolt 1 - Shear Force (kips): [ 0.126104 ; 0.0753287 ; 0.116929 ; 0.22026 ; 0.370786 ; 0.572718 ; 0.835402 ; 1.16854 ; 1.43825 ; 1.65086 ; 1.89204 ; 2.16341 ; 2.498 ; 3.55771 ; 5.29618 ; 7.48883 ; 10.2628 ; 
13.423 ; 13.6441 ; 13.927 ; 14.0231 ; 14.1552 ; 14.3255 ; 14.5094 ; 14.5632 ; 14.5526 ; 14.5447 ; 14.5332 ; 14.5179 ; 14.4978 ; 14.49 ; 14.487 ; 14.6292 ; 14.7135 ; 14.7047 ; 14.6929 ; 14.6874 ; 14.7247 ; 
14.9923 ; 15.2403 ; 15.5616 ; 16.0645 ; 16.2428 ; 16.4868 ; 16.8052 ; 17.2676 ; 17.9589 ; 18.7439 ; 19.1838 ; 19.7401 ; 20.5247 ; 21.7649 ; 22.2107 ; 22.7609 ; 23.4394 ; 24.531 ; 25.0515 ; 25.7873 ; 26.8389 ; 
27.214 ; 27.7638 ; 28.5453 ; 29.5771 ; 30.7015 ; 31.1061 ; 31.6834 ; 32.6495 ; 33.8639 ; 35.2064 ; 36.6274 ; 37.0588 ; 37.6268 ; 37.8281 ; 38.0855 ; 38.4468 ; 38.9664 ; 39.5838 ] 
  
Bolt 2 - Tensile Force (kips): [63.2306 ; 63.1355 ; 63.0535 ; 62.9306 ; 62.759 ; 62.5324 ; 62.2395 ; 61.865 ; 61.5701 ; 61.3541 ; 61.1174 ; 60.8544 ; 60.5166 ; 59.7381 ; 58.5116 ; 57.0716 ; 56.0292 ; 54.4102 ; 
54.2319 ; 53.9687 ; 53.8623 ; 53.7063 ; 53.476 ; 53.132 ; 52.6766 ; 52.0814 ; 51.8649 ; 51.5436 ; 51.1034 ; 50.5729 ; 50.3628 ; 50.2782 ; 50.2188 ; 50.0161 ; 49.6022 ; 49.4433 ; 49.337 ; 49.3448 ; 49.4333 ; 
49.5702 ; 49.8599 ; 50.2104 ; 50.2743 ; 50.3389 ; 50.4399 ; 50.5961 ; 50.7945 ; 51.0543 ; 51.1157 ; 51.1886 ; 51.3292 ; 51.5633 ; 51.6291 ; 51.7064 ; 51.8169 ; 52.1 ; 52.2049 ; 52.2855 ; 52.4102 ; 52.4512 ; 
52.5212 ; 52.6371 ; 52.8358 ; 53.136 ; 53.2425 ; 53.4957 ; 54.0972 ; 55.1181 ; 56.6746 ; 59.0022 ; 59.6585 ; 60.629 ; 60.9805 ; 61.5517 ; 62.4139 ; 63.615 ; 65.2274 ] 
  
Bolt 2 - Shear Force (kips): [ 0.092305 ; 0.0752549 ; 0.17025 ; 0.314955 ; 0.51087 ; 0.770817 ; 1.10909 ; 1.53609 ; 1.88132 ; 2.15594 ; 2.47833 ; 2.86305 ; 3.36225 ; 4.51741 ; 6.2169 ; 8.16717 ; 10.0513 ; 
11.9672 ; 12.1467 ; 12.4094 ; 12.5121 ; 12.6619 ; 12.8806 ; 13.1985 ; 13.6229 ; 14.177 ; 14.3723 ; 14.6581 ; 15.0513 ; 15.5453 ; 15.7241 ; 15.791 ; 15.8575 ; 16.0315 ; 16.589 ; 16.6755 ; 16.6735 ; 16.6841 ; 
16.7071 ; 16.7455 ; 16.8342 ; 17.1372 ; 17.2446 ; 17.3206 ; 17.4208 ; 17.5447 ; 17.8065 ; 18.3333 ; 18.5271 ; 18.8911 ; 19.3963 ; 20.1038 ; 20.4126 ; 20.9254 ; 21.7299 ; 22.5932 ; 22.865 ; 23.4201 ; 24.1329 ; 
24.4124 ; 24.8154 ; 25.4226 ; 26.3496 ; 27.7903 ; 28.3418 ; 28.986 ; 29.489 ; 30.0603 ; 30.6325 ; 31.1791 ; 31.2501 ; 31.2713 ; 31.2737 ; 31.227 ; 31.1499 ; 31.064 ; 30.8259 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9511 ; 64.9042 ; 64.8524 ; 64.8139 ; 64.823 ; 64.9332 ; 65.1319 ; 65.3698 ; 65.6924 ; 66.4288 ; 67.391 ; 68.2596 ; 69.1832 ; 70.336 ; 71.9982 ; 74.4821 ; 77.9721 ; 78.2482 
; 78.6547 ; 78.8023 ; 79.0126 ; 79.3142 ; 79.8122 ; 80.5374 ; 81.628 ; 82.0387 ; 82.6497 ; 83.6033 ; 84.9842 ; 85.4882 ; 85.6717 ; 85.9484 ; 86.3354 ; 86.9238 ; 87.0263 ; 87.0015 ; 87.0552 ; 87.2701 ; 87.5812 ; 
88.0455 ; 88.7485 ; 88.9367 ; 89.1176 ; 89.3726 ; 89.7297 ; 90.2694 ; 91.0162 ; 91.3005 ; 91.7174 ; 92.2666 ; 93.0486 ; 93.361 ; 93.7838 ; 94.4817 ; 95.5535 ; 95.9359 ; 96.4466 ; 97.2387 ; 97.5138 ; 97.9018 ; 
98.4413 ; 99.2552 ; 100.435 ; 100.863 ; 101.46 ; 102.294 ; 103.44 ; 104.974 ; 106.917 ; 107.386 ; 108.029 ; 108.256 ; 108.739 ; 109.416 ; 110.314 ; 111.301 ] 
  
Bolt 3 - Shear Force (kips): [0.0585186 ; 0.0314949 ; 0.032893 ; 0.0654537 ; 0.121083 ; 0.208185 ; 0.338678 ; 0.522206 ; 0.702615 ; 0.871016 ; 1.10821 ; 1.38211 ; 1.67752 ; 1.96677 ; 2.3321 ; 2.81139 ; 
3.35442 ; 3.88702 ; 3.95517 ; 4.04001 ; 4.08654 ; 4.14863 ; 4.24688 ; 4.42927 ; 4.96598 ; 7.57608 ; 8.68088 ; 10.0934 ; 12.1649 ; 14.1124 ; 14.7504 ; 14.9998 ; 15.4007 ; 15.9047 ; 16.2767 ; 16.3565 ; 16.3561 ; 
16.3943 ; 16.4964 ; 16.6647 ; 16.9193 ; 17.2341 ; 17.1989 ; 17.185 ; 17.2028 ; 17.2773 ; 17.3 ; 17.2988 ; 17.2512 ; 17.114 ; 17.0262 ; 16.9822 ; 16.8783 ; 16.8644 ; 16.6896 ; 16.2928 ; 16.1559 ; 16.0698 ; 
15.8656 ; 15.7879 ; 15.6777 ; 15.5208 ; 15.4304 ; 15.3605 ; 15.343 ; 15.3168 ; 15.2437 ; 15.1636 ; 15.1298 ; 15.1946 ; 15.2224 ; 15.2357 ; 15.2464 ; 15.612 ; 16.0665 ; 16.447 ; 16.7038 ] 
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Figure B.266 Connection L8_6_0.75_1.0_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.8867e+003 
  
Plastic Stiffness (k/in): 10.6990 
  
Displacement (in): [7.8942e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.16699 ; 0.19514 ; 0.23738 ; 0.30073 ; 0.39576 ; 0.4314 ; 
0.48485 ; 0.5049 ; 0.51241 ; 0.52369 ; 0.5406 ; 0.56597 ; 0.60403 ; 0.6183 ; 0.6397 ; 0.67181 ; 0.71997 ; 0.79222 ; 0.90058 ; 1.0631 ; 1.307 ; 1.3695 ; 1.4632 ; 1.4984 ; 1.5511 ; 1.5709 ; 1.6005 ; 1.645 ; 1.7118 ; 
1.7785 ; 1.8453 ; 1.9454 ; 1.9829 ; 2.0392 ; 2.0603 ; 2.092 ; 2.1395 ; 2.2108 ; 2.3177 ; 2.4781 ; 2.5 ] 
  
Force (kips): [-1.96167 ; 1.40423 ; 3.67646 ; 6.56561 ; 10.1704 ; 14.5714 ; 19.1369 ; 22.8645 ; 25.0161 ; 26.5347 ; 27.7758 ; 28.1922 ; 28.7861 ; 29.6077 ; 30.6947 ; 32.1049 ; 32.5809 ; 33.2557 ; 33.5302 ; 
33.6328 ; 33.8037 ; 34.0475 ; 34.3861 ; 34.8833 ; 35.0804 ; 35.3607 ; 35.8242 ; 36.4451 ; 37.2764 ; 38.3504 ; 39.7432 ; 41.4835 ; 41.8882 ; 42.4576 ; 42.6603 ; 42.9583 ; 43.0696 ; 43.2332 ; 43.4712 ; 43.8254 ; 
44.1574 ; 44.4724 ; 44.9555 ; 45.1301 ; 45.3989 ; 45.5079 ; 45.6697 ; 45.8945 ; 46.2123 ; 46.6594 ; 47.2497 ; 47.3261 ] 
  
Bolt 1 - Tensile Force (kips): [63.2326 ; 63.1027 ; 63.0083 ; 62.8823 ; 62.716 ; 62.4945 ; 62.2357 ; 61.9834 ; 61.7677 ; 61.5294 ; 61.3319 ; 61.2626 ; 61.1462 ; 60.8463 ; 60.006 ; 58.7689 ; 58.2962 ; 57.5459 ; 
57.2197 ; 57.0945 ; 56.8887 ; 56.5807 ; 56.1233 ; 55.4145 ; 55.1233 ; 54.6952 ; 53.9671 ; 52.9001 ; 51.2852 ; 48.6723 ; 44.9112 ; 44.2507 ; 44.1812 ; 44.1175 ; 44.0973 ; 43.8978 ; 43.841 ; 43.7811 ; 43.7248 ; 
43.6761 ; 43.6485 ; 43.6352 ; 43.4961 ; 43.4332 ; 43.2908 ; 43.2103 ; 43.1056 ; 42.9864 ; 42.8675 ; 42.6173 ; 42.3587 ; 42.3244 ] 
  
Bolt 1 - Shear Force (kips): [0.118837 ; 0.11212 ; 0.219929 ; 0.37579 ; 0.583115 ; 0.854323 ; 1.1647 ; 1.46337 ; 1.72628 ; 2.02744 ; 2.27798 ; 2.36544 ; 2.51109 ; 2.88273 ; 3.91327 ; 5.26139 ; 5.7395 ; 6.46917 
; 6.77658 ; 6.89326 ; 7.08293 ; 7.36265 ; 7.77006 ; 8.38377 ; 8.62911 ; 8.98332 ; 9.5679 ; 10.3889 ; 11.5433 ; 13.1008 ; 14.5394 ; 14.5894 ; 14.5751 ; 14.5574 ; 14.5513 ; 14.6309 ; 14.6317 ; 14.6253 ; 14.6098 ; 
14.5847 ; 14.5625 ; 14.5437 ; 15.3505 ; 15.6998 ; 16.3373 ; 16.6946 ; 17.3348 ; 18.0916 ; 18.892 ; 19.9272 ; 20.9344 ; 21.0603 ] 
  
Bolt 2 - Tensile Force (kips): [63.2168 ; 63.0494 ; 62.9059 ; 62.7199 ; 62.4953 ; 62.2298 ; 61.979 ; 61.8138 ; 61.7175 ; 61.6006 ; 61.5317 ; 61.5312 ; 61.5627 ; 61.4967 ; 61.1697 ; 61.0253 ; 60.9538 ; 60.8025 ; 
60.719 ; 60.686 ; 60.6229 ; 60.5283 ; 60.3907 ; 60.1802 ; 60.0827 ; 59.9514 ; 59.6945 ; 59.3395 ; 58.8382 ; 58.0157 ; 56.639 ; 55.165 ; 54.8553 ; 54.504 ; 54.3985 ; 54.2681 ; 54.2222 ; 54.1618 ; 54.1008 ; 
54.1145 ; 54.4244 ; 54.9342 ; 55.6491 ; 55.9052 ; 56.2852 ; 56.4073 ; 56.5669 ; 56.8254 ; 57.1711 ; 57.7406 ; 58.8084 ; 58.9568 ] 
  
Bolt 2 - Shear Force (kips): [0.0840446 ; 0.166622 ; 0.330778 ; 0.549456 ; 0.83651 ; 1.20609 ; 1.62088 ; 2.03783 ; 2.46067 ; 2.94389 ; 3.31678 ; 3.43885 ; 3.6237 ; 4.00703 ; 4.92651 ; 6.06023 ; 6.4386 ; 
6.95751 ; 7.15684 ; 7.23169 ; 7.35432 ; 7.53173 ; 7.78388 ; 8.15656 ; 8.30803 ; 8.52195 ; 8.88369 ; 9.37538 ; 10.0451 ; 11.0404 ; 12.6224 ; 14.4769 ; 14.8796 ; 15.41 ; 15.5898 ; 15.9132 ; 16.0914 ; 16.3466 ; 
16.7185 ; 17.365 ; 17.7522 ; 17.9725 ; 18.2097 ; 18.2809 ; 18.3836 ; 18.419 ; 18.4654 ; 18.5411 ; 18.8577 ; 19.2145 ; 19.4192 ; 19.4381 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8376 ; 64.7267 ; 64.6347 ; 64.6178 ; 64.6222 ; 64.6287 ; 64.7419 ; 64.9112 ; 65.2239 ; 66.0018 ; 66.2529 ; 66.6314 ; 67.1955 ; 68.1128 ; 69.6677 ; 70.2599 ; 71.1581 ; 
71.4434 ; 71.5476 ; 71.7128 ; 71.9475 ; 72.277 ; 72.7628 ; 72.9376 ; 73.1858 ; 73.6535 ; 74.1539 ; 74.8693 ; 75.7319 ; 77.3985 ; 80.117 ; 80.828 ; 81.785 ; 82.1183 ; 82.6019 ; 82.7779 ; 83.0412 ; 83.4339 ; 
84.0171 ; 84.6021 ; 85.1676 ; 85.9813 ; 86.276 ; 86.7639 ; 87.0093 ; 87.3827 ; 87.9231 ; 88.6841 ; 89.7705 ; 91.1099 ; 91.281 ] 
  
Bolt 3 - Shear Force (kips): [0.0725481 ; 0.0300438 ; 0.0728129 ; 0.149329 ; 0.266907 ; 0.435343 ; 0.63899 ; 0.849714 ; 1.09901 ; 1.31993 ; 1.39624 ; 1.4257 ; 1.47958 ; 1.57165 ; 1.71976 ; 1.90268 ; 1.96836 ; 
2.04913 ; 2.13545 ; 2.16967 ; 2.26869 ; 2.41001 ; 3.04569 ; 4.46976 ; 4.63246 ; 5.44627 ; 5.63232 ; 6.48994 ; 7.36104 ; 8.90531 ; 10.004 ; 11.6131 ; 11.945 ; 12.334 ; 12.5212 ; 12.7773 ; 12.8703 ; 13.0061 ; 
13.1998 ; 13.4484 ; 13.6387 ; 13.8509 ; 14.2548 ; 14.429 ; 14.6107 ; 14.545 ; 14.5004 ; 14.51 ; 14.5451 ; 14.423 ; 14.3243 ; 14.3207 ] 
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Figure B.267 Connection L8_6_0.75_1.0_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1794 
  
Plastic Stiffness (k/in): 5.4288 
  
Displacement (in): [7.7453e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.25146 ; 0.29369 ; 0.35705 ; 0.45208 ; 0.59462 ; 
0.80843 ; 0.87093 ; 0.89437 ; 0.91781 ; 0.94125 ; 0.9764 ; 1.0291 ; 1.1082 ; 1.1379 ; 1.1824 ; 1.2491 ; 1.3493 ; 1.4994 ; 1.6496 ; 1.6871 ; 1.7434 ; 1.8279 ; 1.9546 ; 2.1447 ; 2.3947 ; 2.5 ] 
  
Force (kips): [-1.92494 ; 0.443982 ; 1.57894 ; 3.10533 ; 5.12982 ; 7.7388 ; 10.9289 ; 14.1155 ; 16.4892 ; 17.6103 ; 18.3322 ; 19.253 ; 19.5602 ; 19.9853 ; 20.5888 ; 21.3978 ; 22.4475 ; 23.8372 ; 24.2754 ; 
24.4539 ; 24.6219 ; 24.7892 ; 25.0248 ; 25.3442 ; 25.7766 ; 25.9396 ; 26.1665 ; 26.4932 ; 26.982 ; 27.6422 ; 28.2426 ; 28.3934 ; 28.6019 ; 28.8942 ; 29.311 ; 29.8939 ; 30.5725 ; 30.8318 ] 
  
Bolt 1 - Tensile Force (kips): [63.2329 ; 63.1422 ; 63.0963 ; 63.0308 ; 62.9397 ; 62.8154 ; 62.6484 ; 62.4568 ; 62.2862 ; 62.1886 ; 62.1212 ; 62.0048 ; 61.9593 ; 61.8972 ; 61.8212 ; 61.7375 ; 61.6489 ; 61.5359 ; 
61.4912 ; 61.4694 ; 61.4472 ; 61.4223 ; 61.3832 ; 61.3202 ; 61.2028 ; 61.1394 ; 61.0088 ; 60.7646 ; 60.3623 ; 59.6879 ; 58.9969 ; 58.8141 ; 58.5541 ; 58.1765 ; 57.6126 ; 56.7678 ; 55.6838 ; 55.2326 ] 
  
Bolt 1 - Shear Force (kips): [ 0.11763 ; 0.081273 ; 0.12192 ; 0.19668 ; 0.30769 ; 0.46246 ; 0.66983 ; 0.90574 ; 1.1185 ; 1.2511 ; 1.3559 ; 1.5336 ; 1.6012 ; 1.6944 ; 1.8121 ; 1.9493 ; 2.1049 ; 2.3066 ; 2.3799 ; 
2.4133 ; 2.4471 ; 2.4842 ; 2.5422 ; 2.6354 ; 2.8047 ; 2.8928 ; 3.0735 ; 3.4009 ; 3.9137 ; 4.7093 ; 5.4689 ; 5.662 ; 5.9333 ; 6.3211 ; 6.8862 ; 7.6986 ; 8.6906 ; 9.0866 ] 
  
Bolt 2 - Tensile Force (kips): [63.2176 ; 63.1041 ; 63.0352 ; 62.9277 ; 62.7899 ; 62.623 ; 62.4412 ; 62.2923 ; 62.2182 ; 62.1989 ; 62.1934 ; 62.2221 ; 62.2287 ; 62.2527 ; 62.3497 ; 62.5979 ; 62.9812 ; 63.8498 ; 
64.0996 ; 64.1895 ; 64.277 ; 64.3578 ; 64.4711 ; 64.6322 ; 64.8294 ; 64.8789 ; 64.9137 ; 64.9158 ; 64.8895 ; 64.8462 ; 64.8245 ; 64.8106 ; 64.7983 ; 64.7876 ; 64.7706 ; 64.7597 ; 64.7967 ; 64.8203 ] 
  
Bolt 2 - Shear Force (kips): [0.082744 ; 0.099759 ; 0.18886 ; 0.30994 ; 0.47774 ; 0.7058 ; 1.0021 ; 1.3278 ; 1.6245 ; 1.8109 ; 1.9627 ; 2.2446 ; 2.3535 ; 2.5054 ; 2.6987 ; 2.9087 ; 3.1042 ; 3.3111 ; 3.3811 ; 
3.4117 ; 3.4425 ; 3.476 ; 3.5282 ; 3.6111 ; 3.7597 ; 3.8346 ; 3.9821 ; 4.2434 ; 4.6394 ; 5.1816 ; 5.6653 ; 5.7881 ; 5.9563 ; 6.1903 ; 6.5242 ; 6.9837 ; 7.5161 ; 7.7245 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8884 ; 64.786 ; 64.6712 ; 64.5444 ; 64.4124 ; 64.2304 ; 63.9843 ; 63.7124 ; 63.5457 ; 63.6469 ; 63.92 ; 64.0041 ; 64.2007 ; 64.6205 ; 65.3662 ; 66.8676 ; 69.4733 ; 70.1903 
; 70.4013 ; 70.5857 ; 70.7517 ; 70.9657 ; 71.2192 ; 71.6127 ; 71.7998 ; 72.0562 ; 72.3874 ; 73.0194 ; 73.9088 ; 74.8036 ; 75.0757 ; 75.4154 ; 75.8777 ; 76.5856 ; 77.7073 ; 79.1434 ; 79.7111 ] 
  
Bolt 3 - Shear Force (kips): [0.0666472 ; 0.0291917 ; 0.038807 ; 0.0756175 ; 0.139059 ; 0.233792 ; 0.365832 ; 0.498049 ; 0.611235 ; 0.714182 ; 0.852163 ; 1.04204 ; 1.07435 ; 1.11355 ; 1.18151 ; 1.30697 ; 
2.24064 ; 4.09184 ; 3.81151 ; 3.20693 ; 2.82939 ; 2.79706 ; 3.10585 ; 3.61844 ; 4.16007 ; 3.99244 ; 3.9101 ; 4.21328 ; 4.00866 ; 5.15918 ; 6.28043 ; 6.53701 ; 6.91125 ; 7.41541 ; 8.04423 ; 8.96182 ; 9.70804 ; 
10.0819 ] 
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Figure B.268 Connection L8_6_0.75_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 5.7707e+003 
  
Plastic Stiffness (k/in): 32.6840 
  
Displacement (in): [9.9178e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.17578 ; 0.20393 ; 0.24617 ; 0.26201 ; 
0.28576 ; 0.29467 ; 0.30804 ; 0.31305 ; 0.32056 ; 0.33184 ; 0.34875 ; 0.35509 ; 0.36461 ; 0.37888 ; 0.40029 ; 0.40831 ; 0.42035 ; 0.43841 ; 0.46551 ; 0.50614 ; 0.5671 ; 0.58996 ; 0.59853 ; 0.61139 ; 0.61621 ; 
0.61802 ; 0.62073 ; 0.6248 ; 0.6309 ; 0.64005 ; 0.65378 ; 0.67438 ; 0.6821 ; 0.69369 ; 0.71107 ; 0.73713 ; 0.74691 ; 0.76157 ; 0.78356 ; 0.81656 ; 0.82893 ; 0.84748 ; 0.87532 ; 0.91707 ; 0.9797 ; 1.0032 ; 1.0384 
; 1.0913 ; 1.1111 ; 1.1408 ; 1.1854 ; 1.2523 ; 1.3526 ; 1.5031 ; 1.5595 ; 1.6442 ; 1.7711 ; 1.9616 ; 2.0241 ; 2.1178 ; 2.2585 ; 2.4694 ; 2.5 ] 
  
Force (kips): [-2.47552 ; 4.07376 ; 8.79535 ; 14.4393 ; 21.0043 ; 25.8544 ; 29.3858 ; 32.9762 ; 36.0947 ; 38.2217 ; 39.9741 ; 41.9621 ; 44.3537 ; 45.153 ; 46.237 ; 47.6657 ; 48.1626 ; 48.8685 ; 49.1238 ; 49.5492 
; 49.6949 ; 49.9546 ; 50.3266 ; 50.878 ; 51.0794 ; 51.3597 ; 51.7544 ; 52.3168 ; 52.5332 ; 52.848 ; 53.289 ; 53.925 ; 54.8062 ; 55.9773 ; 56.3256 ; 56.4884 ; 56.6819 ; 56.6828 ; 56.6625 ; 56.7208 ; 56.8202 ; 
56.9613 ; 57.1544 ; 57.4505 ; 57.8648 ; 58.0283 ; 58.276 ; 58.6598 ; 59.1929 ; 59.4023 ; 59.7238 ; 60.1725 ; 60.8175 ; 61.055 ; 61.3975 ; 61.9136 ; 62.648 ; 63.6715 ; 64.0306 ; 64.55 ; 65.2979 ; 65.5638 ; 
65.9456 ; 66.4892 ; 67.243 ; 68.2736 ; 69.6129 ; 70.0666 ; 70.7 ; 71.556 ; 72.6583 ; 72.981 ; 73.4382 ; 74.0774 ; 74.902 ; 75.0114 ] 
  
Bolt 1 - Tensile Force (kips): [63.3105 ; 63.0231 ; 62.8005 ; 62.5166 ; 62.1586 ; 61.8704 ; 61.6432 ; 61.3919 ; 61.1243 ; 60.7529 ; 59.6083 ; 57.7813 ; 55.051 ; 54.0106 ; 52.4374 ; 50.0529 ; 49.1404 ; 47.7841 ; 
47.2889 ; 46.5502 ; 46.282 ; 45.8801 ; 45.3128 ; 44.5894 ; 44.3977 ; 44.2942 ; 44.1819 ; 44.0692 ; 44.0326 ; 43.9865 ; 43.9297 ; 43.8587 ; 43.7638 ; 43.4355 ; 43.1988 ; 43.1495 ; 43.0808 ; 43.0539 ; 43.047 ; 
43.0335 ; 43.0008 ; 42.9565 ; 42.9152 ; 42.8307 ; 42.7211 ; 42.6545 ; 42.5517 ; 42.4022 ; 42.2563 ; 42.1846 ; 42.0415 ; 41.85 ; 41.5204 ; 41.3617 ; 41.1464 ; 40.8801 ; 40.4703 ; 39.6679 ; 39.3138 ; 38.7991 ; 
38.0394 ; 37.8079 ; 37.4988 ; 37.0815 ; 36.5166 ; 35.6797 ; 34.7672 ; 34.4323 ; 34.055 ; 33.6839 ; 33.2466 ; 33.1212 ; 32.9345 ; 32.7124 ; 32.4234 ; 32.3724 ] 
  
Bolt 1 - Shear Force (kips): [0.112433 ; 0.272375 ; 0.537552 ; 0.869806 ; 1.27612 ; 1.59248 ; 1.83613 ; 2.10033 ; 2.38155 ; 2.79618 ; 4.16313 ; 6.03458 ; 8.45908 ; 9.29955 ; 10.4943 ; 12.0909 ; 12.6215 ; 
13.3263 ; 13.5554 ; 13.8693 ; 13.9749 ; 14.1217 ; 14.3058 ; 14.4952 ; 14.5325 ; 14.5377 ; 14.5357 ; 14.5232 ; 14.5168 ; 14.5069 ; 14.4923 ; 14.4713 ; 14.4412 ; 14.6005 ; 14.6257 ; 14.6182 ; 14.6029 ; 14.5952 ; 
14.5927 ; 14.6309 ; 14.7855 ; 14.9934 ; 15.1746 ; 15.5536 ; 15.9581 ; 16.2497 ; 16.6731 ; 17.4081 ; 18.1614 ; 18.4915 ; 19.0895 ; 19.8161 ; 20.983 ; 21.493 ; 22.1305 ; 22.8819 ; 23.8605 ; 25.5383 ; 26.2184 ; 
27.2041 ; 28.5948 ; 29.0028 ; 29.5355 ; 30.2357 ; 31.2249 ; 32.7854 ; 34.369 ; 34.9847 ; 35.7587 ; 36.7014 ; 37.9061 ; 38.232 ; 38.6654 ; 39.1661 ; 39.8456 ; 39.9503 ] 
  
Bolt 2 - Tensile Force (kips): [63.3112 ; 62.9511 ; 62.6525 ; 62.2796 ; 61.8109 ; 61.4618 ; 61.2225 ; 60.9903 ; 60.724 ; 60.2309 ; 59.1202 ; 57.6084 ; 56.2958 ; 55.9613 ; 55.6473 ; 55.1186 ; 54.8858 ; 54.5277 ; 
54.3859 ; 54.1581 ; 54.0765 ; 53.94 ; 53.7479 ; 53.4672 ; 53.3604 ; 53.2118 ; 53.0036 ; 52.716 ; 52.6109 ; 52.4613 ; 52.2425 ; 51.9077 ; 51.4441 ; 50.8311 ; 50.1834 ; 50.0317 ; 49.7669 ; 49.5908 ; 49.5258 ; 
49.5635 ; 49.6199 ; 49.695 ; 49.8085 ; 50.0062 ; 50.3103 ; 50.4089 ; 50.568 ; 50.7794 ; 51.0135 ; 51.0629 ; 51.1436 ; 51.2831 ; 51.5326 ; 51.6301 ; 51.731 ; 51.8198 ; 51.8999 ; 52.1805 ; 52.3226 ; 52.5044 ; 
52.7096 ; 52.7555 ; 52.8659 ; 53.0436 ; 53.3657 ; 53.9733 ; 55.0023 ; 55.429 ; 56.0946 ; 57.0993 ; 58.6048 ; 59.0897 ; 59.8685 ; 61.1511 ; 62.8466 ; 63.0845 ] 
  
Bolt 2 - Shear Force (kips): [0.143957 ; 0.301333 ; 0.608535 ; 0.993189 ; 1.45965 ; 1.81932 ; 2.09791 ; 2.41363 ; 2.79115 ; 3.36927 ; 4.78416 ; 6.54479 ; 8.54727 ; 9.15436 ; 9.88544 ; 10.8336 ; 11.1735 ; 
11.6583 ; 11.8376 ; 12.1092 ; 12.2085 ; 12.3625 ; 12.5863 ; 12.9101 ; 13.0292 ; 13.1987 ; 13.4384 ; 13.7709 ; 13.8881 ; 14.0573 ; 14.3006 ; 14.6515 ; 15.127 ; 15.7449 ; 16.158 ; 16.3991 ; 16.6593 ; 16.699 ; 
16.6968 ; 16.7122 ; 16.726 ; 16.7442 ; 16.7722 ; 16.8245 ; 16.9067 ; 16.9332 ; 16.9801 ; 17.0411 ; 17.4038 ; 17.5969 ; 17.8016 ; 18.068 ; 18.3688 ; 18.4461 ; 18.7009 ; 19.2816 ; 20.2962 ; 21.3798 ; 21.6748 ; 
22.151 ; 22.9933 ; 23.3884 ; 23.9321 ; 24.7121 ; 25.6646 ; 26.5724 ; 27.7592 ; 28.0747 ; 28.4711 ; 28.9279 ; 29.4549 ; 29.6118 ; 29.7818 ; 29.8818 ; 30.0025 ; 30.0171 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8415 ; 64.8077 ; 64.9172 ; 65.1505 ; 65.4503 ; 65.9051 ; 66.8035 ; 67.7528 ; 68.661 ; 69.6368 ; 70.9494 ; 72.9217 ; 73.653 ; 74.7309 ; 76.3045 ; 76.8753 ; 77.7189 ; 
78.0291 ; 78.448 ; 78.6002 ; 78.8239 ; 79.1463 ; 79.6187 ; 79.8035 ; 80.0769 ; 80.4807 ; 81.0794 ; 81.3076 ; 81.6417 ; 82.1448 ; 82.9124 ; 84.1035 ; 85.8389 ; 86.3737 ; 86.5993 ; 86.8763 ; 86.8852 ; 86.8656 ; 
86.9353 ; 87.063 ; 87.2484 ; 87.5133 ; 87.9128 ; 88.4967 ; 88.7187 ; 89.0509 ; 89.5627 ; 90.2517 ; 90.4933 ; 90.867 ; 91.3765 ; 92.1018 ; 92.3567 ; 92.7121 ; 93.265 ; 94.0758 ; 95.4413 ; 95.9072 ; 96.5601 ; 
97.5938 ; 97.9361 ; 98.4072 ; 99.0719 ; 100.075 ; 101.455 ; 103.255 ; 103.865 ; 104.719 ; 105.917 ; 107.429 ; 107.858 ; 108.552 ; 109.696 ; 111.029 ; 111.206 ] 
  
Bolt 3 - Shear Force (kips): [0.0708465 ; 0.0635547 ; 0.162574 ; 0.314099 ; 0.526379 ; 0.730568 ; 0.922146 ; 1.17331 ; 1.46274 ; 1.74704 ; 2.05663 ; 2.45093 ; 2.96863 ; 3.13912 ; 3.35882 ; 3.62509 ; 3.71307 ; 
3.83297 ; 3.87566 ; 3.9703 ; 3.99971 ; 4.06397 ; 4.15161 ; 4.31735 ; 4.38701 ; 4.47639 ; 4.77263 ; 6.04625 ; 6.78141 ; 7.88837 ; 9.10834 ; 10.853 ; 13.0637 ; 15.0759 ; 15.7734 ; 16.0492 ; 16.244 ; 16.2653 ; 
16.2599 ; 16.2947 ; 16.3507 ; 16.4449 ; 16.5997 ; 16.8295 ; 17.1536 ; 17.2652 ; 17.3838 ; 17.354 ; 17.4632 ; 17.5011 ; 17.3306 ; 17.2889 ; 17.2262 ; 17.1636 ; 17.1181 ; 16.9957 ; 16.9578 ; 16.4826 ; 16.2685 ; 
16.1659 ; 15.9481 ; 15.8592 ; 15.7312 ; 15.6195 ; 15.561 ; 15.5277 ; 15.4147 ; 15.3723 ; 15.3466 ; 15.4094 ; 15.4636 ; 15.4711 ; 15.6808 ; 16.4871 ; 16.9909 ; 17.0138 ] 
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Figure B.269 Connection L8_6_0.75_1.0_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 2.9503e+003 
  
Plastic Stiffness (k/in): 10.8392 
  
Displacement (in): [9.3472e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.25146 ; 0.29369 ; 0.35705 ; 0.45208 ; 0.48771 ; 
0.50107 ; 0.52112 ; 0.55119 ; 0.58125 ; 0.61132 ; 0.6226 ; 0.63951 ; 0.66488 ; 0.70293 ; 0.76002 ; 0.84564 ; 0.97407 ; 1.1667 ; 1.4167 ; 1.4792 ; 1.5027 ; 1.5378 ; 1.5905 ; 1.6103 ; 1.64 ; 1.6845 ; 1.7012 ; 1.7262 
; 1.7637 ; 1.8201 ; 1.9045 ; 1.9362 ; 1.9837 ; 2.0015 ; 2.0082 ; 2.0182 ; 2.0333 ; 2.0558 ; 2.0896 ; 2.1404 ; 2.2165 ; 2.3307 ; 2.5 ] 
  
Force (kips): [-2.33606 ; 1.17588 ; 3.42623 ; 6.27951 ; 9.84321 ; 14.1967 ; 18.7894 ; 22.6575 ; 24.8765 ; 26.4333 ; 27.7187 ; 29.2418 ; 29.7752 ; 30.5143 ; 31.5201 ; 32.8146 ; 33.2629 ; 33.4533 ; 33.7259 ; 
34.1528 ; 34.5452 ; 34.9626 ; 35.1085 ; 35.3429 ; 35.709 ; 36.2082 ; 36.9067 ; 37.8034 ; 39.0111 ; 40.5227 ; 42.1693 ; 42.5389 ; 42.6706 ; 42.8647 ; 43.1406 ; 43.2478 ; 43.4069 ; 43.6303 ; 43.7138 ; 43.8433 ; 
44.0348 ; 44.3049 ; 44.7075 ; 44.8606 ; 45.0839 ; 45.1663 ; 45.2012 ; 45.2552 ; 45.333 ; 45.4452 ; 45.6117 ; 45.8443 ; 46.1743 ; 46.6347 ; 47.2524 ] 
  
Bolt 1 - Tensile Force (kips): [63.3043 ; 63.1512 ; 63.0443 ; 62.9025 ; 62.7152 ; 62.4673 ; 62.1755 ; 61.8883 ; 61.6582 ; 61.4092 ; 61.2035 ; 60.9307 ; 60.7639 ; 60.2016 ; 59.3201 ; 58.0509 ; 57.5703 ; 57.3611 ; 
57.0464 ; 56.5239 ; 56.0087 ; 55.4288 ; 55.2168 ; 54.8709 ; 54.3079 ; 53.4844 ; 52.2544 ; 50.388 ; 47.2744 ; 44.3674 ; 43.97 ; 43.8892 ; 43.8608 ; 43.7389 ; 43.5942 ; 43.551 ; 43.5026 ; 43.4505 ; 43.433 ; 
43.4057 ; 43.3659 ; 43.3156 ; 43.1581 ; 43.0785 ; 42.9573 ; 42.9141 ; 42.8868 ; 42.8465 ; 42.7884 ; 42.7091 ; 42.5901 ; 42.457 ; 42.2848 ; 42.0365 ; 41.7085 ] 
  
Bolt 1 - Shear Force (kips): [0.104135 ; 0.126572 ; 0.249953 ; 0.419962 ; 0.644398 ; 0.937145 ; 1.27529 ; 1.60113 ; 1.86508 ; 2.15569 ; 2.39704 ; 2.71974 ; 2.9206 ; 3.61532 ; 4.61445 ; 5.90642 ; 6.36783 ; 
6.56469 ; 6.85614 ; 7.32952 ; 7.78458 ; 8.28351 ; 8.4623 ; 8.74957 ; 9.20661 ; 9.85441 ; 10.7669 ; 12.0126 ; 13.6662 ; 14.5753 ; 14.5052 ; 14.4814 ; 14.4726 ; 14.5351 ; 14.5465 ; 14.5407 ; 14.5287 ; 14.5088 ; 
14.5009 ; 14.4878 ; 14.4676 ; 14.4397 ; 14.9143 ; 15.2413 ; 15.718 ; 15.8675 ; 15.9898 ; 16.1665 ; 16.4055 ; 16.739 ; 17.3333 ; 18.0212 ; 18.8503 ; 19.7951 ; 20.9089 ] 
  
Bolt 2 - Tensile Force (kips): [63.2892 ; 63.1014 ; 62.9571 ; 62.7713 ; 62.5452 ; 62.2696 ; 62.0271 ; 61.898 ; 61.8387 ; 61.7076 ; 61.5901 ; 61.5304 ; 61.5697 ; 61.4236 ; 61.2626 ; 61.2123 ; 61.1639 ; 61.1247 ; 
61.0656 ; 60.9581 ; 60.8632 ; 60.7143 ; 60.6644 ; 60.5694 ; 60.3991 ; 60.1712 ; 59.8743 ; 59.4585 ; 58.6889 ; 57.3459 ; 55.9698 ; 55.6665 ; 55.5624 ; 55.4281 ; 55.2361 ; 55.1543 ; 55.0536 ; 54.9614 ; 54.9331 ; 
54.894 ; 54.8651 ; 55.0069 ; 55.4941 ; 55.6874 ; 55.9892 ; 56.1082 ; 56.1451 ; 56.2003 ; 56.2852 ; 56.4147 ; 56.5972 ; 56.8893 ; 57.3581 ; 58.0965 ; 59.2355 ] 
  
Bolt 2 - Shear Force (kips): [0.135927 ; 0.135704 ; 0.277253 ; 0.473931 ; 0.733272 ; 1.06583 ; 1.43978 ; 1.82147 ; 2.217 ; 2.69654 ; 3.07209 ; 3.48006 ; 3.68296 ; 4.29771 ; 5.13606 ; 6.15369 ; 6.4985 ; 6.64423 
; 6.85288 ; 7.16006 ; 7.4392 ; 7.74692 ; 7.85523 ; 8.03113 ; 8.31233 ; 8.69887 ; 9.23022 ; 9.95456 ; 11.1149 ; 12.9246 ; 14.7094 ; 15.0963 ; 15.2319 ; 15.4168 ; 15.6877 ; 15.879 ; 16.1902 ; 16.5257 ; 16.6657 ; 
16.9371 ; 17.3365 ; 17.7403 ; 18.0073 ; 18.0809 ; 18.1744 ; 18.2146 ; 18.2258 ; 18.2421 ; 18.2668 ; 18.3025 ; 18.3473 ; 18.418 ; 18.5189 ; 18.6577 ; 18.7876 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8414 ; 64.7265 ; 64.6318 ; 64.6102 ; 64.6194 ; 64.6383 ; 64.7838 ; 64.9659 ; 65.2358 ; 65.9663 ; 67.0173 ; 67.3846 ; 67.9944 ; 69.0306 ; 70.6476 ; 71.238 ; 71.4301 ; 
71.7124 ; 72.1307 ; 72.5144 ; 72.9028 ; 73.0132 ; 73.2158 ; 73.564 ; 73.9557 ; 74.5609 ; 75.2991 ; 76.5066 ; 78.6151 ; 81.4441 ; 82.1307 ; 82.3484 ; 82.6518 ; 83.0906 ; 83.2576 ; 83.5074 ; 83.8686 ; 84.0048 ; 
84.2129 ; 84.5284 ; 84.9905 ; 85.6669 ; 85.9159 ; 86.289 ; 86.4276 ; 86.4876 ; 86.5937 ; 86.7495 ; 86.9866 ; 87.3576 ; 87.9049 ; 88.6916 ; 89.8196 ; 91.2442 ] 
  
Bolt 3 - Shear Force (kips): [0.0877197 ; 0.0246879 ; 0.0591462 ; 0.129952 ; 0.240823 ; 0.402988 ; 0.59602 ; 0.795333 ; 1.03614 ; 1.2763 ; 1.37778 ; 1.49093 ; 1.55991 ; 1.65691 ; 1.78181 ; 1.92732 ; 1.98223 ; 
2.04907 ; 2.14568 ; 2.40134 ; 3.48026 ; 4.24747 ; 4.45686 ; 5.06755 ; 5.21731 ; 5.89395 ; 6.80081 ; 7.86111 ; 9.23171 ; 10.6556 ; 12.0441 ; 12.2812 ; 12.3947 ; 12.5766 ; 12.8317 ; 12.9231 ; 13.0538 ; 13.2369 ; 
13.3038 ; 13.3811 ; 13.4953 ; 13.6831 ; 14.0095 ; 14.1504 ; 14.3586 ; 14.4564 ; 14.4584 ; 14.3901 ; 14.3365 ; 14.3047 ; 14.3075 ; 14.3728 ; 14.4231 ; 14.3611 ; 14.3362 ] 
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Figure B.270 Connection L8_6_0.75_1.0_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_0.75_1.0_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8758e+003 
  
Plastic Stiffness (k/in): 5.6971 
  
Displacement (in): [8.9069e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.16699 ; 0.19514 ; 0.23738 ; 0.30073 ; 0.39576 ; 0.53831 ; 
0.59176 ; 0.67194 ; 0.79221 ; 0.83731 ; 0.85423 ; 0.8796 ; 0.91765 ; 0.97473 ; 1.0603 ; 1.0925 ; 1.1406 ; 1.2129 ; 1.24 ; 1.2806 ; 1.3416 ; 1.433 ; 1.4673 ; 1.5187 ; 1.5959 ; 1.7116 ; 1.755 ; 1.8201 ; 1.9177 ; 
2.0642 ; 2.2839 ; 2.5 ] 
  
Force (kips): [-2.22415 ; 0.323777 ; 1.43961 ; 2.9411 ; 4.93646 ; 7.5116 ; 10.6756 ; 13.9045 ; 16.3906 ; 17.6087 ; 18.3277 ; 18.5747 ; 18.9257 ; 19.4013 ; 20.0321 ; 20.902 ; 22.0446 ; 22.4412 ; 22.9842 ; 23.7325 
; 24.0344 ; 24.1553 ; 24.3403 ; 24.608 ; 24.989 ; 25.4904 ; 25.665 ; 25.9275 ; 26.2899 ; 26.4263 ; 26.6364 ; 26.9301 ; 27.3413 ; 27.4931 ; 27.7146 ; 28.0231 ; 28.4674 ; 28.6277 ; 28.8539 ; 29.1782 ; 29.6434 ; 
30.2692 ; 30.8195 ] 
  
Bolt 1 - Tensile Force (kips): [63.3053 ; 63.1947 ; 63.1418 ; 63.0666 ; 62.9625 ; 62.8204 ; 62.6303 ; 62.4103 ; 62.2109 ; 62.0931 ; 62.0198 ; 61.9892 ; 61.9408 ; 61.8705 ; 61.7934 ; 61.7076 ; 61.6 ; 61.5637 ; 
61.5178 ; 61.4501 ; 61.4141 ; 61.3981 ; 61.3716 ; 61.3295 ; 61.2615 ; 61.1555 ; 61.1121 ; 61.035 ; 60.8392 ; 60.7315 ; 60.5653 ; 60.3273 ; 59.9568 ; 59.8082 ; 59.5756 ; 59.2188 ; 58.6604 ; 58.4515 ; 58.1451 ; 
57.6903 ; 57.0094 ; 56.0102 ; 55.0625 ] 
  
Bolt 1 - Shear Force (kips): [0.099597 ; 0.088089 ; 0.14383 ; 0.23192 ; 0.35769 ; 0.5306 ; 0.76145 ; 1.0271 ; 1.2677 ; 1.4186 ; 1.5252 ; 1.5689 ; 1.6369 ; 1.7341 ; 1.8423 ; 1.9708 ; 2.1373 ; 2.194 ; 2.2693 ; 2.379 
; 2.4314 ; 2.4538 ; 2.49 ; 2.5466 ; 2.6375 ; 2.7805 ; 2.8385 ; 2.9407 ; 3.2 ; 3.3395 ; 3.5505 ; 3.8464 ; 4.2889 ; 4.4604 ; 4.7219 ; 5.1115 ; 5.6953 ; 5.9085 ; 6.2161 ; 6.6632 ; 7.3115 ; 8.2258 ; 9.0522 ] 
  
Bolt 2 - Tensile Force (kips): [63.2918 ; 63.1527 ; 63.0864 ; 62.9819 ; 62.8481 ; 62.6862 ; 62.5016 ; 62.3712 ; 62.3427 ; 62.3576 ; 62.3594 ; 62.3614 ; 62.3685 ; 62.4023 ; 62.5282 ; 62.6974 ; 63.0375 ; 63.2125 ; 
63.4858 ; 63.9201 ; 64.0868 ; 64.1503 ; 64.2446 ; 64.3875 ; 64.5934 ; 64.8563 ; 64.9439 ; 65.0574 ; 65.1617 ; 65.1766 ; 65.1937 ; 65.2217 ; 65.2557 ; 65.266 ; 65.2881 ; 65.3276 ; 65.3736 ; 65.3883 ; 65.4112 ; 
65.4488 ; 65.508 ; 65.6188 ; 65.7334 ] 
  
Bolt 2 - Shear Force (kips): [ 0.13059 ; 0.090973 ; 0.15648 ; 0.25807 ; 0.40307 ; 0.60133 ; 0.86017 ; 1.146 ; 1.4176 ; 1.6125 ; 1.7645 ; 1.8298 ; 1.9369 ; 2.0955 ; 2.2837 ; 2.5151 ; 2.762 ; 2.8342 ; 2.9248 ; 3.0422 
; 3.0922 ; 3.1129 ; 3.1457 ; 3.1953 ; 3.2726 ; 3.3958 ; 3.4455 ; 3.532 ; 3.7387 ; 3.8475 ; 4.0111 ; 4.2379 ; 4.5689 ; 4.6952 ; 4.871 ; 5.1118 ; 5.4627 ; 5.5895 ; 5.7695 ; 6.0247 ; 6.3844 ; 6.867 ; 7.2895 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8923 ; 64.7868 ; 64.6726 ; 64.5452 ; 64.4133 ; 64.2415 ; 64.0149 ; 63.7775 ; 63.6335 ; 63.7336 ; 63.7572 ; 63.8259 ; 63.9723 ; 64.281 ; 64.9833 ; 66.4174 ; 67.0649 ; 
67.9504 ; 69.3525 ; 69.8415 ; 70.0089 ; 70.2283 ; 70.5303 ; 70.9073 ; 71.3366 ; 71.4816 ; 71.7739 ; 72.1897 ; 72.3093 ; 72.5638 ; 72.9181 ; 73.427 ; 73.6285 ; 73.9392 ; 74.3792 ; 75.084 ; 75.3585 ; 75.7293 ; 
76.2766 ; 77.1481 ; 78.4188 ; 79.6528 ] 
  
Bolt 3 - Shear Force (kips): [0.0817137 ; 0.0383791 ; 0.032206 ; 0.0626221 ; 0.119872 ; 0.207821 ; 0.332398 ; 0.45683 ; 0.566432 ; 0.677917 ; 0.815975 ; 0.876747 ; 0.970344 ; 1.03524 ; 1.0932 ; 1.19393 ; 
1.71866 ; 2.52955 ; 3.47644 ; 4.79121 ; 4.58877 ; 4.34996 ; 3.76331 ; 3.09932 ; 3.21575 ; 3.93041 ; 4.18262 ; 3.99963 ; 3.97733 ; 4.14451 ; 3.81978 ; 3.87712 ; 4.64001 ; 4.95833 ; 5.40048 ; 5.94552 ; 6.72703 ; 
7.00965 ; 7.39474 ; 7.86627 ; 8.64637 ; 9.41598 ; 10.096 ] 
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Figure B.271 Connection L8_6_1.0_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2023e+003 
  
Plastic Stiffness (k/in): 141.9419 
  
Displacement (in): [2.513e-036 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.069214 ; 0.072922 ; 0.078484 ; 0.080569 ; 0.083698 ; 0.088391 ; 0.09543 ; 0.09807 ; 0.10203 ; 0.10797 ; 
0.11688 ; 0.13024 ; 0.13525 ; 0.14277 ; 0.15404 ; 0.17096 ; 0.19633 ; 0.23438 ; 0.29146 ; 0.31287 ; 0.3209 ; 0.33294 ; 0.351 ; 0.37809 ; 0.41873 ; 0.47968 ; 0.57112 ; 0.70827 ; 0.914 ; 1.164 ; 1.414 ; 1.664 ; 
1.914 ; 2.164 ; 2.414 ; 2.5 ] 
  
Force (kips): [-0.837519 ; 18.2199 ; 24.1804 ; 25.5889 ; 27.3732 ; 29.249 ; 29.4543 ; 29.4771 ; 30.0344 ; 30.0348 ; 30.0331 ; 30.0606 ; 31.7116 ; 33.4213 ; 34.019 ; 35.0912 ; 36.6963 ; 38.8815 ; 41.3762 ; 
42.1819 ; 43.2644 ; 44.6162 ; 46.2265 ; 48.36 ; 51.0608 ; 53.6937 ; 54.4181 ; 54.6808 ; 55.0617 ; 55.6056 ; 56.3773 ; 57.4032 ; 58.6014 ; 59.5913 ; 60.4234 ; 61.3573 ; 62.2595 ; 63.0276 ; 63.7084 ; 64.3189 ; 
64.8646 ; 65.3544 ; 65.511 ] 
  
Bolt 1 - Tensile Force (kips): [34.5283 ; 33.9572 ; 32.8929 ; 30.8913 ; 27.7099 ; 23.2247 ; 22.6823 ; 22.6539 ; 22.4166 ; 22.4103 ; 22.4089 ; 22.4063 ; 22.3438 ; 22.32 ; 22.2874 ; 22.2469 ; 22.1397 ; 21.8628 ; 
21.5419 ; 21.3476 ; 21.1599 ; 20.9429 ; 20.5316 ; 19.9132 ; 19.4213 ; 18.8633 ; 18.7767 ; 18.7062 ; 18.6009 ; 18.4815 ; 18.3063 ; 17.9959 ; 17.723 ; 17.3834 ; 17.197 ; 17.3838 ; 17.6525 ; 17.836 ; 17.9323 ; 
17.93 ; 18.0026 ; 18.1838 ; 18.2874 ] 
  
Bolt 1 - Shear Force (kips): [0.0471331 ; 0.644653 ; 1.53943 ; 2.89846 ; 4.82484 ; 7.20986 ; 7.48334 ; 7.51115 ; 7.82656 ; 7.82834 ; 7.82803 ; 7.84729 ; 8.65224 ; 9.46405 ; 9.79652 ; 10.3281 ; 11.5364 ; 
12.7579 ; 14.1317 ; 14.7728 ; 15.3528 ; 16.0292 ; 17.1629 ; 18.9468 ; 20.9827 ; 23.2533 ; 23.9144 ; 24.1957 ; 24.5977 ; 25.1387 ; 26.0004 ; 27.3106 ; 28.7605 ; 30.2079 ; 31.6922 ; 33.1793 ; 34.7505 ; 36.0186 ; 
37.1137 ; 38.1879 ; 39.1777 ; 40.0611 ; 40.3089 ] 
  
Bolt 2 - Tensile Force (kips): [34.5299 ; 33.9108 ; 32.8601 ; 30.8744 ; 27.7579 ; 23.436 ; 22.9015 ; 22.8901 ; 22.6575 ; 22.6516 ; 22.6501 ; 22.6518 ; 22.7451 ; 22.9288 ; 23.0079 ; 23.131 ; 23.325 ; 23.3696 ; 
23.5943 ; 23.7459 ; 23.9251 ; 24.2726 ; 24.9602 ; 26.1617 ; 28.1762 ; 30.7208 ; 31.527 ; 31.8067 ; 32.2073 ; 32.7721 ; 33.5355 ; 34.4903 ; 35.6704 ; 36.8806 ; 38.3119 ; 39.9932 ; 41.6137 ; 42.9386 ; 44.0727 ; 
45.1169 ; 46.0926 ; 46.9626 ; 47.2344 ] 
  
Bolt 2 - Shear Force (kips): [0.0349926 ; 0.74658 ; 1.65467 ; 3.00719 ; 4.92103 ; 7.27167 ; 7.55222 ; 7.55813 ; 7.92438 ; 7.92677 ; 7.92646 ; 7.93381 ; 8.71864 ; 9.58808 ; 9.86908 ; 10.4305 ; 10.9159 ; 12.2144 
; 13.6273 ; 13.8969 ; 14.5352 ; 15.3149 ; 16.0251 ; 16.8146 ; 18.1365 ; 19.4107 ; 19.7328 ; 19.8414 ; 19.9969 ; 20.2118 ; 20.4572 ; 20.7181 ; 21.0248 ; 21.6004 ; 22.3351 ; 23.0287 ; 23.3748 ; 23.7161 ; 24.183 ; 
24.5984 ; 24.9712 ; 25.2433 ; 25.3114 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.9144 ; 38.0184 ; 38.3073 ; 38.7229 ; 39.2498 ; 39.3153 ; 39.3201 ; 39.5065 ; 39.5048 ; 39.5032 ; 39.5133 ; 40.1799 ; 41.1138 ; 41.5161 ; 42.3506 ; 43.8335 ; 46.1768 ; 
49.2397 ; 50.2967 ; 51.7755 ; 53.645 ; 55.7821 ; 58.4976 ; 61.7832 ; 64.7647 ; 65.5416 ; 65.8215 ; 66.2286 ; 66.8137 ; 67.6492 ; 68.7714 ; 70.0638 ; 70.8755 ; 71.192 ; 71.4587 ; 71.6681 ; 71.83 ; 71.9667 ; 
72.0908 ; 72.2031 ; 72.3062 ; 72.3327 ] 
  
Bolt 3 - Shear Force (kips): [0.0072169 ; 0.16137 ; 0.21081 ; 0.22287 ; 0.23634 ; 0.24985 ; 0.25138 ; 0.25153 ; 0.25635 ; 0.25642 ; 0.25637 ; 0.25658 ; 0.2741 ; 0.2941 ; 0.302 ; 0.317 ; 0.34488 ; 0.39004 ; 
0.4359 ; 0.43692 ; 0.42529 ; 0.39303 ; 0.36341 ; 0.3875 ; 0.3641 ; 0.28081 ; 0.27046 ; 0.26979 ; 0.27106 ; 0.27764 ; 0.28964 ; 0.28114 ; 0.21277 ; 0.12993 ; 0.079896 ; 0.050595 ; 0.038946 ; 0.035473 ; 0.033903 
; 0.033436 ; 0.032549 ; 0.032036 ; 0.036843 ] 
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Figure B.272 Connection L8_6_1.0_0.75_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 3.4469e+003 
  
Plastic Stiffness (k/in): 41.7328 
  
Displacement (in): [3.5415e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.10129 ; 0.10598 ; 0.10774 ; 0.11038 ; 0.11434 ; 0.12028 ; 0.12251 ; 
0.12585 ; 0.1271 ; 0.12898 ; 0.1318 ; 0.13603 ; 0.14237 ; 0.15188 ; 0.16615 ; 0.18756 ; 0.21967 ; 0.23171 ; 0.24977 ; 0.27686 ; 0.28702 ; 0.30226 ; 0.32512 ; 0.3594 ; 0.41084 ; 0.46227 ; 0.47513 ; 0.49441 ; 
0.52334 ; 0.56674 ; 0.63183 ; 0.72947 ; 0.76609 ; 0.82101 ; 0.90339 ; 1.027 ; 1.2123 ; 1.4623 ; 1.5248 ; 1.5483 ; 1.5717 ; 1.5951 ; 1.6303 ; 1.683 ; 1.7621 ; 1.8808 ; 2.0588 ; 2.0627 ; 2.0666 ; 2.0705 ; 2.0763 ; 
2.0851 ; 2.0983 ; 2.1181 ; 2.1478 ; 2.1923 ; 2.259 ; 2.3591 ; 2.5 ] 
  
Force (kips): [-0.885341 ; 2.98928 ; 5.84698 ; 9.33125 ; 13.537 ; 18.2202 ; 22.5614 ; 25.1504 ; 27.3814 ; 29.2216 ; 29.255 ; 29.2516 ; 29.2757 ; 29.4635 ; 29.6238 ; 29.8574 ; 29.8565 ; 29.8525 ; 29.8796 ; 
30.0414 ; 30.2743 ; 30.6047 ; 31.0457 ; 31.6314 ; 32.4146 ; 33.4605 ; 34.9317 ; 35.4307 ; 36.0495 ; 36.7914 ; 37.0667 ; 37.4623 ; 38.0328 ; 38.8507 ; 40.0591 ; 41.1323 ; 41.4001 ; 41.7916 ; 42.3197 ; 43.0096 ; 
43.9158 ; 45.0737 ; 45.4696 ; 46.0182 ; 46.74 ; 47.5568 ; 48.2926 ; 49.0407 ; 49.2045 ; 49.2585 ; 49.3109 ; 49.3626 ; 49.439 ; 49.5511 ; 49.714 ; 49.9455 ; 50.2647 ; 50.2713 ; 50.2778 ; 50.2843 ; 50.2941 ; 
50.3089 ; 50.3317 ; 50.3659 ; 50.4153 ; 50.4865 ; 50.5901 ; 50.7859 ; 51.0191 ] 
  
Bolt 1 - Tensile Force (kips): [34.5255 ; 34.435 ; 34.3586 ; 34.2523 ; 34.1033 ; 33.9087 ; 33.4203 ; 31.1733 ; 27.0617 ; 22.6991 ; 22.6926 ; 22.6844 ; 22.6683 ; 22.4915 ; 22.4347 ; 22.431 ; 22.4285 ; 22.4259 ; 
22.4235 ; 22.4105 ; 22.3923 ; 22.3749 ; 22.3598 ; 22.3384 ; 22.3194 ; 22.3289 ; 22.2481 ; 22.0848 ; 21.8906 ; 21.7501 ; 21.6263 ; 21.4441 ; 21.2463 ; 21.0894 ; 20.441 ; 20.0415 ; 19.9853 ; 19.906 ; 19.677 ; 
19.3776 ; 19.1358 ; 18.9083 ; 18.8098 ; 18.6129 ; 18.3097 ; 18.0431 ; 17.6789 ; 17.457 ; 17.441 ; 17.4404 ; 17.4414 ; 17.4445 ; 17.4527 ; 17.4722 ; 17.522 ; 17.6181 ; 17.74 ; 17.7423 ; 17.7445 ; 17.7467 ; 
17.7501 ; 17.7552 ; 17.7631 ; 17.775 ; 17.7924 ; 17.8165 ; 17.8512 ; 17.9042 ; 17.9531 ] 
  
Bolt 1 - Shear Force (kips): [0.0487668 ; 0.104639 ; 0.207033 ; 0.336435 ; 0.499733 ; 0.697973 ; 1.14123 ; 2.7225 ; 5.20338 ; 7.48841 ; 7.4879 ; 7.48573 ; 7.51426 ; 7.75631 ; 7.83608 ; 7.83681 ; 7.83611 ; 
7.83483 ; 7.85416 ; 7.98389 ; 8.16883 ; 8.36052 ; 8.54602 ; 8.82838 ; 9.19469 ; 9.72465 ; 11.3104 ; 12.149 ; 12.9852 ; 13.7272 ; 14.1765 ; 14.7832 ; 15.441 ; 16.1634 ; 18.0238 ; 19.5335 ; 19.8454 ; 20.3042 ; 
21.0653 ; 22.0463 ; 23.1494 ; 24.5039 ; 25.0196 ; 25.8824 ; 27.1397 ; 28.5808 ; 30.1492 ; 31.7552 ; 32.092 ; 32.2069 ; 32.321 ; 32.432 ; 32.594 ; 32.8308 ; 33.1587 ; 33.6226 ; 34.3085 ; 34.3217 ; 34.3348 ; 
34.3477 ; 34.3667 ; 34.3948 ; 34.436 ; 34.4958 ; 34.5821 ; 34.7044 ; 34.8822 ; 35.1359 ; 35.4733 ] 
  
Bolt 2 - Tensile Force (kips): [34.5212 ; 34.4266 ; 34.3437 ; 34.2391 ; 34.1235 ; 34.0267 ; 33.7082 ; 31.7222 ; 28.3587 ; 24.2608 ; 24.1086 ; 24.0872 ; 24.0932 ; 24.1532 ; 24.1186 ; 24.0902 ; 24.0847 ; 24.0793 ; 
24.0978 ; 24.1982 ; 24.3487 ; 24.5787 ; 24.949 ; 25.5303 ; 26.4028 ; 27.7046 ; 29.444 ; 30.0053 ; 30.7059 ; 31.5269 ; 31.8164 ; 32.2353 ; 32.7684 ; 33.5089 ; 34.5325 ; 35.5468 ; 35.7922 ; 36.1652 ; 36.6475 ; 
37.3395 ; 38.329 ; 39.59 ; 39.9619 ; 40.5037 ; 41.2821 ; 42.3249 ; 43.6089 ; 45.0963 ; 45.4246 ; 45.5399 ; 45.6528 ; 45.7635 ; 45.9262 ; 46.1569 ; 46.4478 ; 46.7865 ; 47.2446 ; 47.2543 ; 47.264 ; 47.2737 ; 
47.2884 ; 47.3106 ; 47.3443 ; 47.3949 ; 47.4714 ; 47.5917 ; 47.7653 ; 48.0376 ; 48.4139 ] 
  
Bolt 2 - Shear Force (kips): [0.0359707 ; 0.135914 ; 0.255426 ; 0.404012 ; 0.590876 ; 0.810161 ; 1.24515 ; 2.77906 ; 5.16679 ; 7.84509 ; 7.93773 ; 7.94567 ; 7.94927 ; 7.96944 ; 8.11202 ; 8.39202 ; 8.39437 ; 
8.39382 ; 8.39955 ; 8.42975 ; 8.48588 ; 8.68623 ; 8.97119 ; 9.25461 ; 9.69674 ; 10.2887 ; 10.9556 ; 11.0924 ; 11.31 ; 11.5453 ; 11.5944 ; 11.6698 ; 11.9753 ; 12.5836 ; 13.5082 ; 14.2054 ; 14.3532 ; 14.5356 ; 
14.9333 ; 15.3922 ; 16.0565 ; 16.7833 ; 17.1044 ; 17.4841 ; 17.8933 ; 18.3533 ; 18.7862 ; 19.2142 ; 19.3033 ; 19.3342 ; 19.3643 ; 19.3938 ; 19.4369 ; 19.4987 ; 19.6428 ; 19.885 ; 20.1657 ; 20.1709 ; 20.1763 ; 
20.1816 ; 20.1894 ; 20.2008 ; 20.2176 ; 20.2422 ; 20.2772 ; 20.318 ; 20.3863 ; 20.4729 ; 20.5482 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9395 ; 35.9803 ; 36.2272 ; 36.7796 ; 37.8138 ; 39.0111 ; 40.0821 ; 41.6696 ; 43.8077 ; 43.8584 ; 43.8556 ; 43.8876 ; 44.1495 ; 44.3824 ; 44.7358 ; 44.7347 ; 44.7293 ; 
44.7702 ; 45.0222 ; 45.3908 ; 45.9223 ; 46.6526 ; 47.6324 ; 48.9249 ; 50.5672 ; 52.6952 ; 53.4046 ; 54.3076 ; 55.4444 ; 55.8633 ; 56.4648 ; 57.3279 ; 58.5548 ; 60.3313 ; 61.9064 ; 62.3234 ; 62.9453 ; 63.71 ; 
64.6932 ; 65.9789 ; 67.6666 ; 68.2311 ; 69.0004 ; 69.9877 ; 70.9844 ; 71.5311 ; 71.7661 ; 71.802 ; 71.8147 ; 71.8266 ; 71.838 ; 71.8541 ; 71.8761 ; 71.9036 ; 71.9401 ; 71.9874 ; 71.9883 ; 71.9893 ; 71.9902 ; 
71.9917 ; 71.9918 ; 71.9826 ; 71.9653 ; 71.9501 ; 71.9427 ; 71.9416 ; 71.8795 ; 71.8095 ] 
  
Bolt 3 - Shear Force (kips): [0.021359 ; 0.017277 ; 0.049011 ; 0.099634 ; 0.1559 ; 0.20755 ; 0.26532 ; 0.31049 ; 0.35796 ; 0.42581 ; 0.42763 ; 0.42752 ; 0.42875 ; 0.43811 ; 0.44669 ; 0.46018 ; 0.46019 ; 
0.46003 ; 0.46158 ; 0.47109 ; 0.48512 ; 0.50522 ; 0.53251 ; 0.56397 ; 0.59399 ; 0.62146 ; 0.64968 ; 0.65748 ; 0.67308 ; 0.70358 ; 0.71199 ; 0.72277 ; 0.73241 ; 0.73096 ; 0.71078 ; 0.68771 ; 0.68317 ; 0.70611 ; 
1.2738 ; 2.0003 ; 2.4851 ; 3.0181 ; 3.1597 ; 3.2672 ; 3.3418 ; 3.3467 ; 3.2116 ; 3.1137 ; 3.0804 ; 3.0627 ; 3.045 ; 3.0274 ; 3.0011 ; 2.9615 ; 2.9023 ; 2.8154 ; 2.6905 ; 2.6878 ; 2.6852 ; 2.6826 ; 2.6786 ; 2.6805 ; 
2.709 ; 2.7454 ; 2.776 ; 2.7909 ; 2.7891 ; 3.1155 ; 3.42 ] 
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Figure B.273 Connection L8_6_1.0_0.75_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0373e+003 
  
Plastic Stiffness (k/in): 21.3442 
  
Displacement (in): [3.4468e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.3336 ; 
0.38705 ; 0.46724 ; 0.58751 ; 0.63261 ; 0.70026 ; 0.72563 ; 0.76369 ; 0.82077 ; 0.90639 ; 0.9385 ; 0.98666 ; 1.0589 ; 1.1673 ; 1.2079 ; 1.2689 ; 1.2917 ; 1.326 ; 1.3774 ; 1.4546 ; 1.5703 ; 1.686 ; 1.715 ; 1.7584 ; 
1.8235 ; 1.9211 ; 1.9577 ; 2.0126 ; 2.095 ; 2.2186 ; 2.404 ; 2.5 ] 
  
Force (kips): [-0.861739 ; 1.46578 ; 3.11738 ; 5.219 ; 7.88226 ; 11.1072 ; 12.0861 ; 13.3606 ; 14.894 ; 16.6393 ; 18.3942 ; 19.8934 ; 21.1618 ; 22.395 ; 23.7375 ; 25.2138 ; 25.6914 ; 26.3439 ; 27.1996 ; 28.2121 ; 
28.5283 ; 28.9758 ; 29.1316 ; 29.3555 ; 29.673 ; 30.117 ; 30.2811 ; 30.5024 ; 30.8186 ; 31.3015 ; 31.4813 ; 31.7288 ; 31.8143 ; 31.9393 ; 32.1204 ; 32.3514 ; 32.6687 ; 32.964 ; 33.0379 ; 33.1482 ; 33.3025 ; 
33.5171 ; 33.5962 ; 33.7107 ; 33.8709 ; 34.0921 ; 34.3955 ; 34.5426 ] 
  
Bolt 1 - Tensile Force (kips): [34.5252 ; 34.4726 ; 34.4316 ; 34.3744 ; 34.2929 ; 34.1756 ; 34.1358 ; 34.0807 ; 34.0087 ; 33.9142 ; 33.7832 ; 33.3437 ; 32.8554 ; 32.1656 ; 30.8666 ; 28.7781 ; 28.0996 ; 27.1682 ; 
25.8137 ; 24.0295 ; 23.4777 ; 22.8931 ; 22.9038 ; 22.9284 ; 22.9713 ; 23.0311 ; 22.9163 ; 22.9888 ; 23.1073 ; 23.2957 ; 23.2701 ; 23.2578 ; 23.2855 ; 23.3256 ; 23.3952 ; 23.5102 ; 23.6503 ; 23.4409 ; 23.3684 ; 
23.2837 ; 23.2054 ; 23.1596 ; 23.0783 ; 22.9668 ; 22.8249 ; 22.7114 ; 22.5218 ; 22.2562 ] 
  
Bolt 1 - Shear Force (kips): [0.0481079 ; 0.0552037 ; 0.112171 ; 0.190626 ; 0.295322 ; 0.430019 ; 0.473846 ; 0.533606 ; 0.610395 ; 0.706669 ; 0.834329 ; 1.2214 ; 1.59416 ; 2.0837 ; 2.94799 ; 4.23837 ; 
4.64125 ; 5.18462 ; 5.95234 ; 6.91937 ; 7.21451 ; 7.5441 ; 7.55314 ; 7.56385 ; 7.58005 ; 7.62058 ; 7.83859 ; 7.85752 ; 7.88324 ; 7.92291 ; 8.33107 ; 8.85639 ; 9.00261 ; 9.27003 ; 9.56503 ; 9.83988 ; 10.7088 ; 
11.9809 ; 12.3205 ; 12.768 ; 13.2973 ; 13.8628 ; 14.1928 ; 14.6309 ; 15.2005 ; 15.8422 ; 16.8601 ; 17.6084 ] 
  
Bolt 2 - Tensile Force (kips): [34.5206 ; 34.4715 ; 34.4263 ; 34.3723 ; 34.3066 ; 34.2512 ; 34.2445 ; 34.2448 ; 34.2543 ; 34.3026 ; 34.4033 ; 34.3462 ; 34.348 ; 34.4241 ; 34.5028 ; 35.0004 ; 35.3446 ; 35.9299 ; 
36.7512 ; 37.7499 ; 38.0793 ; 38.5298 ; 38.6791 ; 38.8956 ; 39.2053 ; 39.6481 ; 39.8371 ; 40.0742 ; 40.4198 ; 41.0041 ; 41.273 ; 41.6812 ; 41.8343 ; 42.0692 ; 42.3454 ; 42.7767 ; 43.4659 ; 44.1095 ; 44.266 ; 
44.5109 ; 44.8753 ; 45.3796 ; 45.5342 ; 45.749 ; 46.0614 ; 46.5155 ; 47.1129 ; 47.412 ] 
  
Bolt 2 - Shear Force (kips): [0.0354049 ; 0.0773803 ; 0.147584 ; 0.240921 ; 0.362678 ; 0.518 ; 0.568005 ; 0.634894 ; 0.719436 ; 0.821294 ; 0.948648 ; 1.28493 ; 1.59891 ; 2.00569 ; 2.71106 ; 3.67586 ; 3.93511 
; 4.25588 ; 4.70635 ; 5.2984 ; 5.49251 ; 5.77649 ; 5.88371 ; 6.0373 ; 6.25223 ; 6.5403 ; 6.61487 ; 6.74999 ; 6.9828 ; 7.66777 ; 7.80244 ; 7.98863 ; 8.05082 ; 8.12251 ; 8.49427 ; 9.00063 ; 9.28418 ; 9.49349 ; 
9.53354 ; 9.58427 ; 9.65684 ; 9.86024 ; 9.95499 ; 10.1207 ; 10.3177 ; 10.5319 ; 10.7723 ; 10.8131 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9354 ; 35.9183 ; 35.9875 ; 36.2831 ; 36.9287 ; 37.2504 ; 37.741 ; 38.4432 ; 39.4767 ; 41.0471 ; 43.1295 ; 46.0458 ; 49.7337 ; 53.8266 ; 57.6206 ; 58.7782 ; 60.3084 ; 
62.2139 ; 64.2333 ; 64.7893 ; 65.4825 ; 65.7274 ; 66.0854 ; 66.5932 ; 67.2395 ; 67.463 ; 67.7738 ; 68.1937 ; 68.6407 ; 68.7865 ; 68.9988 ; 69.069 ; 69.1699 ; 69.2984 ; 69.3953 ; 69.3684 ; 69.3928 ; 69.4064 ; 
69.4374 ; 69.4782 ; 69.5338 ; 69.5522 ; 69.564 ; 69.5635 ; 69.5613 ; 69.5613 ; 69.5706 ] 
  
Bolt 3 - Shear Force (kips): [ 0.023524 ; 0.0078297 ; 0.025903 ; 0.057306 ; 0.1062 ; 0.15581 ; 0.16747 ; 0.18132 ; 0.20157 ; 0.231 ; 0.2912 ; 0.39423 ; 0.53863 ; 0.63229 ; 0.67012 ; 0.71602 ; 0.71083 ; 0.69722 ; 
0.68034 ; 0.67174 ; 0.68781 ; 0.79919 ; 0.83044 ; 0.86271 ; 0.88662 ; 1.1276 ; 1.2459 ; 1.3775 ; 1.5419 ; 2.297 ; 2.5103 ; 2.7383 ; 2.8203 ; 2.9349 ; 3.0984 ; 3.4179 ; 4.0722 ; 4.5187 ; 4.6073 ; 4.7094 ; 4.8593 ; 
5.0676 ; 5.1436 ; 5.2812 ; 5.5023 ; 5.8055 ; 6.2191 ; 6.3985 ] 
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Figure B.274 Connection L8_6_1.0_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2039e+003 
  
Plastic Stiffness (k/in): 161.5609 
  
Displacement (in): [2.1512e-036 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.061798 ; 0.065506 ; 0.066896 ; 0.068982 ; 0.072111 ; 0.076803 ; 0.078563 ; 0.081203 ; 0.082193 ; 
0.083678 ; 0.085905 ; 0.089246 ; 0.094257 ; 0.096136 ; 0.098955 ; 0.10318 ; 0.10953 ; 0.11904 ; 0.11993 ; 0.12127 ; 0.12328 ; 0.12629 ; 0.1308 ; 0.13757 ; 0.14773 ; 0.16297 ; 0.18583 ; 0.22012 ; 0.27155 ; 
0.29084 ; 0.31977 ; 0.36316 ; 0.42826 ; 0.5259 ; 0.56251 ; 0.61743 ; 0.69982 ; 0.82339 ; 1.0088 ; 1.2588 ; 1.5088 ; 1.7588 ; 2.0088 ; 2.0713 ; 2.165 ; 2.3056 ; 2.5 ] 
  
Force (kips): [-0.677556 ; 18.5273 ; 24.3533 ; 25.7619 ; 27.5383 ; 29.3278 ; 29.402 ; 29.3994 ; 29.3949 ; 29.3933 ; 29.8399 ; 29.9587 ; 29.9551 ; 29.9529 ; 29.9499 ; 30.181 ; 30.874 ; 31.5371 ; 32.4744 ; 33.7108 
; 34.1612 ; 35.1149 ; 36.4738 ; 38.455 ; 40.8363 ; 41.0538 ; 41.3775 ; 41.8414 ; 42.5023 ; 43.4812 ; 44.7366 ; 46.4265 ; 48.2277 ; 50.4017 ; 53.1715 ; 55.7752 ; 56.5218 ; 57.5973 ; 59.1503 ; 60.9384 ; 62.2501 ; 
62.5764 ; 62.9932 ; 63.5471 ; 64.2693 ; 65.194 ; 66.2103 ; 67.0804 ; 67.8613 ; 68.5704 ; 68.7383 ; 68.9776 ; 69.3115 ; 69.7358 ] 
  
Bolt 1 - Tensile Force (kips): [34.5286 ; 33.9001 ; 32.683 ; 30.6114 ; 27.3317 ; 22.8689 ; 22.6814 ; 22.6769 ; 22.6719 ; 22.6703 ; 22.4437 ; 22.4074 ; 22.4007 ; 22.399 ; 22.3972 ; 22.3816 ; 22.3533 ; 22.3314 ; 
22.2931 ; 22.2718 ; 22.2393 ; 22.1996 ; 22.1117 ; 21.8864 ; 21.6156 ; 21.5723 ; 21.5004 ; 21.3915 ; 21.2424 ; 21.1014 ; 20.9224 ; 20.5012 ; 20.1075 ; 19.9611 ; 19.7154 ; 19.5722 ; 19.5742 ; 19.4675 ; 19.2202 ; 
18.9919 ; 18.8647 ; 18.8636 ; 18.9187 ; 19.0468 ; 19.2738 ; 19.6163 ; 19.9863 ; 20.1955 ; 20.4154 ; 20.8284 ; 20.9485 ; 21.1309 ; 21.3558 ; 21.6213 ] 
  
Bolt 1 - Shear Force (kips): [0.0412422 ; 0.710346 ; 1.69277 ; 3.07715 ; 5.03991 ; 7.3879 ; 7.48372 ; 7.48302 ; 7.48166 ; 7.48116 ; 7.79195 ; 7.83963 ; 7.83984 ; 7.83931 ; 7.83843 ; 8.00357 ; 8.32478 ; 8.63011 
; 9.10788 ; 9.72105 ; 9.92908 ; 10.4423 ; 11.445 ; 12.5482 ; 13.7409 ; 13.9006 ; 14.1549 ; 14.5246 ; 15.0005 ; 15.4561 ; 16.0804 ; 17.2908 ; 18.6069 ; 19.8743 ; 21.6547 ; 23.4508 ; 24.0191 ; 24.9579 ; 26.5984 ; 
28.5074 ; 30.2832 ; 30.8265 ; 31.4897 ; 32.3176 ; 33.381 ; 34.7381 ; 36.0564 ; 37.3242 ; 38.5264 ; 39.5035 ; 39.7062 ; 39.9452 ; 40.2519 ; 40.5438 ] 
  
Bolt 2 - Tensile Force (kips): [34.5282 ; 33.8913 ; 32.6923 ; 30.6331 ; 27.399 ; 23.0249 ; 22.8252 ; 22.8211 ; 22.8173 ; 22.8161 ; 22.6312 ; 22.5601 ; 22.553 ; 22.551 ; 22.549 ; 22.5548 ; 22.5791 ; 22.6129 ; 
22.6645 ; 22.7858 ; 22.8214 ; 22.8942 ; 23.0154 ; 23.0013 ; 23.0822 ; 23.0995 ; 23.1292 ; 23.1757 ; 23.2449 ; 23.2428 ; 23.3241 ; 23.6353 ; 24.2254 ; 25.1038 ; 26.7085 ; 29.0984 ; 29.9757 ; 31.2178 ; 32.8915 ; 
34.8704 ; 36.8753 ; 37.4807 ; 38.3011 ; 39.3764 ; 40.7508 ; 42.4692 ; 44.2059 ; 45.6821 ; 47.0396 ; 48.1582 ; 48.3895 ; 48.6948 ; 49.1055 ; 49.578 ] 
  
Bolt 2 - Shear Force (kips): [0.0299247 ; 0.77186 ; 1.75667 ; 3.13605 ; 5.08978 ; 7.42492 ; 7.52926 ; 7.52997 ; 7.52949 ; 7.52919 ; 7.79821 ; 7.90528 ; 7.90588 ; 7.90532 ; 7.90433 ; 7.97093 ; 8.33468 ; 8.67266 
; 9.11725 ; 9.72737 ; 9.97459 ; 10.4066 ; 10.807 ; 11.9008 ; 13.3715 ; 13.4558 ; 13.5668 ; 13.7224 ; 13.9933 ; 14.6637 ; 15.463 ; 16.0811 ; 16.6794 ; 17.781 ; 19.0354 ; 19.9649 ; 20.207 ; 20.5041 ; 20.806 ; 
21.1114 ; 21.7477 ; 21.9741 ; 22.2421 ; 22.6454 ; 22.9898 ; 23.1477 ; 23.3921 ; 23.6707 ; 23.9238 ; 24.0297 ; 24.0375 ; 24.0517 ; 24.0606 ; 24.0635 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.8601 ; 37.8951 ; 38.1657 ; 38.5425 ; 39.0015 ; 39.0223 ; 39.0204 ; 39.0166 ; 39.0151 ; 39.152 ; 39.1897 ; 39.1864 ; 39.1844 ; 39.1817 ; 39.2603 ; 39.5058 ; 39.7754 ; 
40.2194 ; 40.9243 ; 41.2128 ; 41.8849 ; 42.9793 ; 44.7855 ; 47.1617 ; 47.3906 ; 47.7335 ; 48.2294 ; 48.9454 ; 50.021 ; 51.452 ; 53.4591 ; 55.6423 ; 58.3741 ; 61.9287 ; 64.9259 ; 65.6888 ; 66.7789 ; 68.3553 ; 
70.1137 ; 70.9092 ; 71.0145 ; 71.1353 ; 71.2724 ; 71.4312 ; 71.607 ; 71.7837 ; 71.9312 ; 72.0614 ; 72.1803 ; 72.201 ; 72.2196 ; 72.2683 ; 72.3388 ] 
  
Bolt 3 - Shear Force (kips): [ 0.01147 ; 0.15955 ; 0.20143 ; 0.21176 ; 0.2229 ; 0.23156 ; 0.23188 ; 0.2318 ; 0.23164 ; 0.23158 ; 0.23411 ; 0.23471 ; 0.23464 ; 0.23458 ; 0.23449 ; 0.23577 ; 0.23958 ; 0.24414 ; 
0.25137 ; 0.26279 ; 0.26816 ; 0.2793 ; 0.29726 ; 0.32986 ; 0.37003 ; 0.37375 ; 0.37916 ; 0.38627 ; 0.39388 ; 0.39669 ; 0.38599 ; 0.34568 ; 0.31054 ; 0.33198 ; 0.31053 ; 0.22542 ; 0.2189 ; 0.22547 ; 0.24087 ; 
0.17843 ; 0.11282 ; 0.098854 ; 0.082115 ; 0.066755 ; 0.05219 ; 0.040133 ; 0.037122 ; 0.034284 ; 0.033857 ; 0.033434 ; 0.037707 ; 0.12551 ; 0.18208 ; 0.21908 ] 
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Figure B.275 Connection L8_6_1.0_0.75_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.3119e+003 
  
Plastic Stiffness (k/in): 80.9832 
  
Displacement (in): [2.2164e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.012026 ; 0.014112 ; 0.01724 ; 0.021933 ; 0.028972 ; 0.039531 ; 0.055369 ; 0.079126 ; 
0.081353 ; 0.084694 ; 0.089706 ; 0.091585 ; 0.094404 ; 0.095461 ; 0.097046 ; 0.099425 ; 0.10299 ; 0.10834 ; 0.11035 ; 0.11336 ; 0.11788 ; 0.12465 ; 0.12719 ; 0.131 ; 0.13671 ; 0.14529 ; 0.15814 ; 0.17743 ; 
0.20636 ; 0.21721 ; 0.23348 ; 0.25789 ; 0.29451 ; 0.34943 ; 0.37002 ; 0.40092 ; 0.44726 ; 0.51677 ; 0.62104 ; 0.66014 ; 0.71879 ; 0.80676 ; 0.93873 ; 0.98821 ; 1.0624 ; 1.1738 ; 1.3408 ; 1.5908 ; 1.8408 ; 1.9033 
; 1.9971 ; 2.1377 ; 2.3486 ; 2.5 ] 
  
Force (kips): [-0.730533 ; 0.378978 ; 1.37491 ; 2.74478 ; 4.56387 ; 6.94248 ; 10.0155 ; 13.8781 ; 15.1211 ; 16.8046 ; 19.0727 ; 21.7249 ; 23.9594 ; 25.439 ; 27.2348 ; 29.0436 ; 29.115 ; 29.1337 ; 29.1283 ; 
29.1252 ; 29.331 ; 29.4042 ; 29.5612 ; 29.6809 ; 29.682 ; 29.6751 ; 29.9525 ; 30.48 ; 31.15 ; 32.0428 ; 32.3591 ; 32.8024 ; 33.4242 ; 34.3108 ; 35.5293 ; 36.9921 ; 38.5441 ; 39.1075 ; 39.9191 ; 41.0142 ; 42.4968 
; 44.0427 ; 44.4786 ; 45.0884 ; 45.9671 ; 47.1553 ; 48.5044 ; 48.8969 ; 49.3738 ; 49.9238 ; 50.6228 ; 50.8595 ; 51.1821 ; 51.6339 ; 52.2403 ; 53.0113 ; 53.6818 ; 53.8614 ; 54.1344 ; 54.4954 ; 54.9847 ; 55.3103 ] 
  
Bolt 1 - Tensile Force (kips): [34.5248 ; 34.4985 ; 34.474 ; 34.4381 ; 34.3868 ; 34.3138 ; 34.2058 ; 34.0543 ; 34.0014 ; 33.9253 ; 33.8137 ; 33.584 ; 32.8218 ; 30.6651 ; 27.2498 ; 22.6956 ; 22.6857 ; 22.6758 ; 
22.6657 ; 22.6625 ; 22.4786 ; 22.4191 ; 22.416 ; 22.4115 ; 22.4057 ; 22.4007 ; 22.3751 ; 22.3516 ; 22.3302 ; 22.2913 ; 22.287 ; 22.2911 ; 22.2532 ; 22.205 ; 22.1246 ; 21.8579 ; 21.595 ; 21.4204 ; 21.2273 ; 
21.0673 ; 20.4914 ; 20.2455 ; 20.2583 ; 20.2167 ; 20.0483 ; 19.9591 ; 20.0615 ; 20.0622 ; 20.0085 ; 19.963 ; 19.9603 ; 19.9479 ; 19.9758 ; 20.022 ; 20.1832 ; 20.5662 ; 21.0114 ; 21.1225 ; 21.2959 ; 21.5493 ; 
21.9222 ; 22.1594 ] 
  
Bolt 1 - Shear Force (kips): [0.0426437 ; 0.0289759 ; 0.0566636 ; 0.107092 ; 0.177641 ; 0.272329 ; 0.396215 ; 0.558159 ; 0.612294 ; 0.687413 ; 0.792238 ; 0.998554 ; 1.59338 ; 3.04336 ; 5.08705 ; 7.47978 ; 
7.48235 ; 7.48202 ; 7.47954 ; 7.47855 ; 7.74731 ; 7.83261 ; 7.83508 ; 7.83669 ; 7.83598 ; 7.8337 ; 8.1076 ; 8.38334 ; 8.66708 ; 9.12811 ; 9.28979 ; 9.44234 ; 9.75879 ; 10.1994 ; 11.2105 ; 12.7152 ; 14.0067 ; 
14.6444 ; 15.3252 ; 16.0287 ; 17.865 ; 19.507 ; 19.8894 ; 20.4762 ; 21.4778 ; 22.7639 ; 24.1461 ; 24.7057 ; 25.6245 ; 26.9186 ; 28.4752 ; 28.9825 ; 29.6358 ; 30.5748 ; 31.8074 ; 33.2529 ; 34.4181 ; 34.6469 ; 
34.962 ; 35.3986 ; 35.992 ; 36.4035 ] 
  
Bolt 2 - Tensile Force (kips): [34.5192 ; 34.4984 ; 34.4765 ; 34.4389 ; 34.3842 ; 34.3093 ; 34.2081 ; 34.0803 ; 34.0419 ; 33.9898 ; 33.9217 ; 33.7666 ; 33.1049 ; 31.0553 ; 27.9336 ; 23.8633 ; 23.5501 ; 23.4457 ; 
23.4302 ; 23.4263 ; 23.4563 ; 23.4566 ; 23.3455 ; 23.2739 ; 23.2644 ; 23.2562 ; 23.3253 ; 23.3953 ; 23.5138 ; 23.7312 ; 23.829 ; 24.0138 ; 24.278 ; 24.6793 ; 25.4085 ; 26.5608 ; 28.076 ; 28.6003 ; 29.3371 ; 
30.3962 ; 31.8495 ; 33.4528 ; 33.9289 ; 34.5818 ; 35.6034 ; 37.1308 ; 38.8211 ; 39.3046 ; 40.007 ; 41.0253 ; 42.4939 ; 43.0181 ; 43.7655 ; 44.8094 ; 46.1667 ; 47.5379 ; 48.5559 ; 48.7814 ; 49.1139 ; 49.5881 ; 
50.2512 ; 50.7166 ] 
  
Bolt 2 - Shear Force (kips): [0.0292499 ; 0.0303364 ; 0.0689881 ; 0.12608 ; 0.203468 ; 0.30602 ; 0.439749 ; 0.613696 ; 0.671001 ; 0.750245 ; 0.859167 ; 1.06209 ; 1.63316 ; 3.06179 ; 5.0668 ; 7.48329 ; 
7.66695 ; 7.72552 ; 7.73013 ; 7.72994 ; 7.74021 ; 7.75651 ; 7.96737 ; 8.12655 ; 8.13317 ; 8.13207 ; 8.15306 ; 8.45438 ; 8.88827 ; 9.34255 ; 9.49649 ; 9.77168 ; 10.0611 ; 10.4657 ; 10.9212 ; 11.3303 ; 11.792 ; 
12.0466 ; 12.5695 ; 13.155 ; 13.6943 ; 14.2725 ; 14.5679 ; 14.9743 ; 15.4249 ; 15.9284 ; 16.8962 ; 17.2623 ; 17.6132 ; 17.9298 ; 18.2451 ; 18.3475 ; 18.4901 ; 18.6786 ; 18.9257 ; 19.4373 ; 19.852 ; 19.9664 ; 
20.1214 ; 20.321 ; 20.549 ; 20.6868 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9764 ; 35.9584 ; 35.9439 ; 35.9492 ; 36.0188 ; 36.2519 ; 36.7307 ; 36.9457 ; 37.3049 ; 37.8465 ; 38.5378 ; 39.2862 ; 39.9399 ; 41.0205 ; 42.5224 ; 42.5951 ; 42.6151 ; 
42.609 ; 42.605 ; 42.8016 ; 42.8724 ; 43.0296 ; 43.1517 ; 43.153 ; 43.1442 ; 43.4279 ; 43.9789 ; 44.7168 ; 45.7942 ; 46.202 ; 46.8054 ; 47.6989 ; 49.0673 ; 51.0598 ; 53.5391 ; 56.0971 ; 56.9541 ; 58.1842 ; 
59.8616 ; 62.0422 ; 64.3154 ; 64.9071 ; 65.7288 ; 66.8744 ; 68.3812 ; 69.9717 ; 70.357 ; 70.7118 ; 70.9304 ; 71.1112 ; 71.1644 ; 71.2349 ; 71.3135 ; 71.3666 ; 71.4608 ; 71.5393 ; 71.5302 ; 71.4716 ; 71.4304 ; 
71.4175 ; 71.3929 ] 
  
Bolt 3 - Shear Force (kips): [ 0.022151 ; 0.0097791 ; 0.0058836 ; 0.014652 ; 0.032489 ; 0.060685 ; 0.10464 ; 0.15343 ; 0.16709 ; 0.18296 ; 0.20385 ; 0.23118 ; 0.25492 ; 0.27133 ; 0.2959 ; 0.33131 ; 0.33312 ; 
0.33366 ; 0.33345 ; 0.33331 ; 0.33852 ; 0.34033 ; 0.34444 ; 0.34765 ; 0.34773 ; 0.34746 ; 0.35481 ; 0.36941 ; 0.38894 ; 0.41796 ; 0.4288 ; 0.44448 ; 0.46545 ; 0.48552 ; 0.48648 ; 0.45666 ; 0.43521 ; 0.44061 ; 
0.45336 ; 0.4511 ; 0.40887 ; 0.34241 ; 0.33063 ; 0.32527 ; 0.33548 ; 0.32934 ; 0.24692 ; 0.21661 ; 0.18188 ; 0.14448 ; 0.1096 ; 0.099273 ; 0.086453 ; 0.079312 ; 0.25359 ; 0.37833 ; 0.46226 ; 0.62779 ; 1.0559 ; 
1.4467 ; 1.7903 ; 2.0801 ] 
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Figure B.276 Connection L8_6_1.0_0.75_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2126 
  
Plastic Stiffness (k/in): 23.8972 
  
Displacement (in): [2.8299e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.25341 ; 0.29565 ; 0.359 ; 0.38276 ; 
0.41839 ; 0.47185 ; 0.51194 ; 0.57207 ; 0.59462 ; 0.62845 ; 0.67919 ; 0.7553 ; 0.86946 ; 0.91227 ; 0.97649 ; 1.0006 ; 1.0367 ; 1.0502 ; 1.0706 ; 1.101 ; 1.1467 ; 1.2153 ; 1.3182 ; 1.4725 ; 1.5304 ; 1.6171 ; 1.7473 
; 1.9426 ; 2.1926 ; 2.4426 ; 2.5 ] 
  
Force (kips): [-0.698603 ; 1.6431 ; 3.4538 ; 5.02774 ; 7.09825 ; 9.73035 ; 12.7898 ; 16.0833 ; 19.0981 ; 21.6845 ; 23.8329 ; 25.4283 ; 27.0035 ; 27.4805 ; 28.15 ; 29.035 ; 29.3285 ; 29.7543 ; 30.3874 ; 30.7891 ; 
31.4017 ; 31.643 ; 31.9713 ; 32.4286 ; 33.0372 ; 33.8244 ; 34.1062 ; 34.5274 ; 34.6737 ; 34.8774 ; 34.9522 ; 35.0647 ; 35.2258 ; 35.4559 ; 35.7608 ; 36.1701 ; 36.724 ; 36.9226 ; 37.2017 ; 37.5876 ; 38.1218 ; 
38.7298 ; 39.2676 ; 39.3846 ] 
  
Bolt 1 - Tensile Force (kips): [34.5241 ; 34.4672 ; 34.4177 ; 34.3709 ; 34.3033 ; 34.2045 ; 34.0726 ; 33.9009 ; 33.6499 ; 32.846 ; 31.2543 ; 28.4825 ; 25.4922 ; 24.6429 ; 23.5302 ; 22.7425 ; 22.7585 ; 22.7629 ; 
22.6614 ; 22.7649 ; 22.9015 ; 22.8562 ; 22.9032 ; 22.9932 ; 23.1516 ; 23.3131 ; 23.146 ; 23.0152 ; 22.9968 ; 23.015 ; 23.0064 ; 22.9337 ; 22.8375 ; 22.7569 ; 22.7727 ; 22.7152 ; 22.4735 ; 22.4687 ; 22.5761 ; 
22.711 ; 22.7963 ; 23.0367 ; 23.1981 ; 23.1881 ] 
  
Bolt 1 - Shear Force (kips): [0.0414147 ; 0.0679287 ; 0.137889 ; 0.20174 ; 0.288379 ; 0.402295 ; 0.545328 ; 0.719043 ; 0.951943 ; 1.58837 ; 2.67428 ; 4.38168 ; 6.05698 ; 6.50062 ; 7.07025 ; 7.49905 ; 7.50884 
; 7.56926 ; 7.84702 ; 7.87382 ; 7.90657 ; 8.34327 ; 8.70119 ; 9.13155 ; 9.71849 ; 11.0646 ; 11.9747 ; 13.0213 ; 13.3206 ; 13.6483 ; 13.8234 ; 14.1825 ; 14.6647 ; 15.2278 ; 15.828 ; 16.9913 ; 18.9203 ; 19.4871 ; 
20.1129 ; 21.0006 ; 22.3946 ; 23.7517 ; 25.0951 ; 25.4904 ] 
  
Bolt 2 - Tensile Force (kips): [34.5177 ; 34.4707 ; 34.4182 ; 34.3728 ; 34.3133 ; 34.2384 ; 34.1732 ; 34.1448 ; 34.1508 ; 33.8728 ; 33.2235 ; 31.7997 ; 31.3164 ; 31.5878 ; 32.1162 ; 32.5238 ; 32.4878 ; 32.5343 ; 
33.0833 ; 33.2245 ; 34.1561 ; 34.5326 ; 35.0652 ; 35.7694 ; 36.7365 ; 38.0258 ; 38.5123 ; 39.2737 ; 39.5532 ; 39.9652 ; 40.1204 ; 40.3395 ; 40.6606 ; 41.1237 ; 41.7606 ; 42.6139 ; 43.8476 ; 44.2726 ; 44.8788 ; 
45.7256 ; 46.9492 ; 48.1681 ; 49.1956 ; 49.4259 ] 
  
Bolt 2 - Shear Force (kips): [0.0280073 ; 0.0826292 ; 0.161397 ; 0.231878 ; 0.326082 ; 0.449927 ; 0.603735 ; 0.784567 ; 1.01037 ; 1.56696 ; 2.52628 ; 4.07172 ; 5.44266 ; 5.75527 ; 6.15513 ; 6.85965 ; 7.18725 
; 7.58815 ; 7.86447 ; 8.19748 ; 8.61145 ; 8.65133 ; 8.72152 ; 9.05681 ; 9.60852 ; 10.2 ; 10.3053 ; 10.4856 ; 10.5595 ; 10.6612 ; 10.6865 ; 10.7075 ; 10.763 ; 10.9018 ; 11.1238 ; 11.3574 ; 11.4472 ; 11.514 ; 
11.6272 ; 11.744 ; 11.8754 ; 12.4732 ; 13.1111 ; 13.1973 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9363 ; 35.9252 ; 35.972 ; 36.1496 ; 36.5696 ; 37.4256 ; 38.7776 ; 40.6889 ; 43.2343 ; 46.5756 ; 50.6348 ; 55.1185 ; 56.3475 ; 57.9884 ; 60.0607 ; 60.7291 ; 61.6778 ; 
63.0003 ; 63.7652 ; 64.7466 ; 65.0558 ; 65.501 ; 66.1285 ; 66.9296 ; 67.8367 ; 68.094 ; 68.4298 ; 68.5323 ; 68.6965 ; 68.7549 ; 68.8416 ; 68.9616 ; 69.0784 ; 69.1777 ; 69.2353 ; 69.3149 ; 69.341 ; 69.3672 ; 
69.4283 ; 69.4894 ; 69.5025 ; 69.548 ; 69.5628 ] 
  
Bolt 3 - Shear Force (kips): [0.024051 ; 0.00904 ; 0.029634 ; 0.052488 ; 0.088984 ; 0.13267 ; 0.17022 ; 0.21075 ; 0.27963 ; 0.41243 ; 0.58106 ; 0.65505 ; 0.68636 ; 0.6998 ; 0.70351 ; 0.68399 ; 0.67506 ; 
0.66105 ; 0.63973 ; 0.62951 ; 0.65029 ; 0.70615 ; 0.76928 ; 0.87378 ; 1.4658 ; 1.9877 ; 2.1438 ; 2.6488 ; 2.8255 ; 3.005 ; 3.0617 ; 3.1383 ; 3.2451 ; 3.4866 ; 3.8261 ; 4.3198 ; 4.8764 ; 5.0514 ; 5.3056 ; 5.6053 ; 
6.0148 ; 6.5609 ; 6.9365 ; 7.0024 ] 
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Figure B.277 Connection L8_6_1.0_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2193e+003 
  
Plastic Stiffness (k/in): 195.5059 
  
Displacement (in): [2.5882e-036 ; 0.0078125 ; 0.015625 ; 0.023438 ; 0.035156 ; 0.052734 ; 0.059326 ; 0.069214 ; 0.072922 ; 0.078484 ; 0.080569 ; 0.083698 ; 0.088391 ; 0.09015 ; 0.09279 ; 0.09675 ; 0.10269 ; 
0.1116 ; 0.11494 ; 0.11995 ; 0.12183 ; 0.12465 ; 0.12888 ; 0.13522 ; 0.14473 ; 0.159 ; 0.18041 ; 0.21252 ; 0.26068 ; 0.33292 ; 0.36002 ; 0.40065 ; 0.46161 ; 0.55304 ; 0.64448 ; 0.73591 ; 0.87306 ; 1.0788 ; 
1.3288 ; 1.5788 ; 1.8288 ; 1.8913 ; 1.985 ; 2.1257 ; 2.1784 ; 2.1982 ; 2.2278 ; 2.2723 ; 2.3391 ; 2.4392 ; 2.5 ] 
  
Force (kips): [-0.857327 ; 18.0076 ; 24.2937 ; 25.7128 ; 27.4999 ; 29.3296 ; 29.4687 ; 29.7287 ; 30.0009 ; 29.9996 ; 29.9977 ; 30.5278 ; 32.0811 ; 32.5471 ; 33.2172 ; 34.087 ; 35.9693 ; 38.6066 ; 39.509 ; 
40.7425 ; 41.2129 ; 41.876 ; 42.7872 ; 44.1055 ; 45.8188 ; 47.8092 ; 49.9017 ; 52.6171 ; 55.331 ; 58.0313 ; 59.0047 ; 60.269 ; 61.5389 ; 62.5037 ; 63.1922 ; 63.7763 ; 64.5472 ; 65.5039 ; 66.4656 ; 67.3077 ; 
68.0809 ; 68.2654 ; 68.5316 ; 68.9046 ; 69.0378 ; 69.0868 ; 69.1607 ; 69.2697 ; 69.427 ; 69.6537 ; 69.7856 ] 
  
Bolt 1 - Tensile Force (kips): [34.5957 ; 33.9342 ; 32.7828 ; 30.728 ; 27.4716 ; 22.9993 ; 22.7125 ; 22.5084 ; 22.4576 ; 22.4505 ; 22.4487 ; 22.4119 ; 22.381 ; 22.3753 ; 22.397 ; 22.3839 ; 22.3394 ; 22.0271 ; 
21.9721 ; 21.8769 ; 21.8062 ; 21.7046 ; 21.5852 ; 21.5318 ; 21.2985 ; 20.8771 ; 20.651 ; 20.4279 ; 20.0086 ; 19.7244 ; 19.4621 ; 19.1406 ; 18.6936 ; 18.4615 ; 18.4441 ; 18.6486 ; 18.914 ; 19.3416 ; 19.7934 ; 
20.3177 ; 20.9145 ; 21.0473 ; 21.231 ; 21.4848 ; 21.5674 ; 21.5982 ; 21.644 ; 21.7122 ; 21.8029 ; 21.901 ; 21.9554 ] 
  
Bolt 1 - Shear Force (kips): [0.0387135 ; 0.719613 ; 1.64754 ; 3.02738 ; 4.98474 ; 7.34691 ; 7.49378 ; 7.74958 ; 7.81671 ; 7.81768 ; 7.81716 ; 8.27486 ; 8.9043 ; 9.1266 ; 9.43106 ; 9.91108 ; 11.1509 ; 12.7972 ; 
13.1704 ; 13.8162 ; 14.154 ; 14.6411 ; 15.2396 ; 15.7694 ; 16.8616 ; 18.2714 ; 19.5279 ; 20.9874 ; 22.9092 ; 24.9654 ; 26.0449 ; 27.4774 ; 29.132 ; 30.6741 ; 31.8224 ; 32.685 ; 33.9495 ; 35.2452 ; 36.5167 ; 
37.6822 ; 38.7321 ; 38.9802 ; 39.3288 ; 39.7397 ; 39.8738 ; 39.9189 ; 39.9819 ; 40.0666 ; 40.1849 ; 40.3514 ; 40.4368 ] 
  
Bolt 2 - Tensile Force (kips): [34.6046 ; 33.9778 ; 32.9192 ; 30.9012 ; 27.7089 ; 23.3059 ; 22.8602 ; 22.8021 ; 22.6086 ; 22.6022 ; 22.6007 ; 22.6161 ; 22.673 ; 22.6984 ; 22.755 ; 22.8563 ; 23.0137 ; 23.0427 ; 
22.9893 ; 22.9628 ; 22.9779 ; 23.0109 ; 23.0561 ; 23.0014 ; 23.1691 ; 23.618 ; 24.475 ; 25.7657 ; 28.0795 ; 31.1622 ; 32.1868 ; 33.5197 ; 35.0739 ; 36.6322 ; 37.8797 ; 38.9025 ; 40.2579 ; 41.8199 ; 43.3599 ; 
44.7517 ; 46.0403 ; 46.3362 ; 46.78 ; 47.3867 ; 47.5891 ; 47.6619 ; 47.7681 ; 47.9214 ; 48.1392 ; 48.4601 ; 48.64 ] 
  
Bolt 2 - Shear Force (kips): [0.0469874 ; 0.712599 ; 1.61398 ; 2.98605 ; 4.93398 ; 7.30756 ; 7.53889 ; 7.61446 ; 7.8876 ; 7.88961 ; 7.88922 ; 7.94286 ; 8.80653 ; 9.04177 ; 9.40201 ; 9.79532 ; 10.49 ; 11.7625 ; 
12.4104 ; 13.1616 ; 13.3527 ; 13.6053 ; 14.0184 ; 14.9698 ; 15.7589 ; 16.4243 ; 17.2745 ; 18.6331 ; 19.5348 ; 20.3415 ; 20.536 ; 20.7806 ; 21.1309 ; 21.8683 ; 22.4022 ; 22.9036 ; 23.2834 ; 23.6796 ; 24.035 ; 
24.3716 ; 24.6667 ; 24.7148 ; 24.757 ; 24.7936 ; 24.797 ; 24.7973 ; 24.7962 ; 24.7936 ; 24.7891 ; 24.7661 ; 24.7507 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.8288 ; 37.9455 ; 38.2241 ; 38.6091 ; 39.0905 ; 39.1342 ; 39.2132 ; 39.3022 ; 39.2998 ; 39.298 ; 39.4804 ; 40.1484 ; 40.3911 ; 40.7728 ; 41.3319 ; 42.7633 ; 45.1715 ; 
46.0464 ; 47.289 ; 47.7767 ; 48.4739 ; 49.4502 ; 50.8892 ; 52.8205 ; 55.12 ; 57.7306 ; 61.2417 ; 64.4977 ; 67.2863 ; 68.2704 ; 69.5252 ; 70.5976 ; 70.9946 ; 71.1856 ; 71.3231 ; 71.4835 ; 71.6594 ; 71.8268 ; 
71.9676 ; 72.0949 ; 72.1252 ; 72.169 ; 72.2311 ; 72.2537 ; 72.2621 ; 72.2664 ; 72.2698 ; 72.2875 ; 72.321 ; 72.3419 ] 
  
Bolt 3 - Shear Force (kips): [0.023878 ; 0.14643 ; 0.19163 ; 0.20198 ; 0.21372 ; 0.22365 ; 0.22437 ; 0.22578 ; 0.2274 ; 0.2274 ; 0.22735 ; 0.23053 ; 0.24273 ; 0.2464 ; 0.25255 ; 0.26243 ; 0.28519 ; 0.32716 ; 
0.3415 ; 0.36082 ; 0.36818 ; 0.37727 ; 0.38394 ; 0.37881 ; 0.34552 ; 0.29774 ; 0.30672 ; 0.308 ; 0.21513 ; 0.21488 ; 0.22441 ; 0.19916 ; 0.12872 ; 0.092684 ; 0.069595 ; 0.056872 ; 0.043689 ; 0.034973 ; 
0.032912 ; 0.031615 ; 0.03183 ; 0.031908 ; 0.031766 ; 0.031667 ; 0.03166 ; 0.031664 ; 0.036906 ; 0.094419 ; 0.14799 ; 0.18542 ; 0.20151 ] 



   

B.279 

 

 
Figure B.278 Connection L8_6_1.0_0.75_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 3.4784e+003 
  
Plastic Stiffness (k/in): 84.9568 
  
Displacement (in): [3.7497e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.071287 ; 0.081846 ; 0.085806 ; 0.091745 ; 
0.093972 ; 0.094807 ; 0.09606 ; 0.097939 ; 0.10076 ; 0.10499 ; 0.11133 ; 0.12084 ; 0.12441 ; 0.12976 ; 0.13779 ; 0.14983 ; 0.16789 ; 0.19498 ; 0.20514 ; 0.22038 ; 0.24324 ; 0.27753 ; 0.32896 ; 0.40611 ; 
0.52183 ; 0.56522 ; 0.63032 ; 0.69541 ; 0.7605 ; 0.85814 ; 0.89476 ; 0.94968 ; 1.0321 ; 1.1144 ; 1.1968 ; 1.2277 ; 1.2741 ; 1.3436 ; 1.4478 ; 1.6042 ; 1.8388 ; 1.9013 ; 1.9951 ; 2.0303 ; 2.083 ; 2.1621 ; 2.2807 ; 
2.4587 ; 2.5 ] 
  
Force (kips): [-0.936879 ; 2.89538 ; 5.8568 ; 9.5289 ; 13.9909 ; 15.3981 ; 17.2859 ; 19.797 ; 22.4114 ; 24.4489 ; 26.0674 ; 27.9753 ; 28.5213 ; 29.1344 ; 29.2218 ; 29.2168 ; 29.2129 ; 29.2971 ; 29.4241 ; 29.4776 
; 29.73 ; 29.7375 ; 29.9357 ; 31.3863 ; 31.8473 ; 32.5139 ; 33.4447 ; 34.7227 ; 36.3 ; 37.9435 ; 38.4555 ; 39.2254 ; 40.3317 ; 41.7882 ; 43.5557 ; 45.1655 ; 47.2408 ; 47.8698 ; 48.6446 ; 49.2434 ; 49.685 ; 
50.2343 ; 50.4261 ; 50.6961 ; 51.0594 ; 51.3974 ; 51.7161 ; 51.8313 ; 52.0004 ; 52.2395 ; 52.5786 ; 53.0428 ; 53.6649 ; 53.8229 ; 54.0512 ; 54.136 ; 54.2888 ; 54.5041 ; 54.7938 ; 55.1882 ; 55.2743 ] 
  
Bolt 1 - Tensile Force (kips): [34.5884 ; 34.481 ; 34.3857 ; 34.2494 ; 34.0614 ; 33.9966 ; 33.9033 ; 33.769 ; 33.4007 ; 32.2209 ; 29.63 ; 25.6577 ; 24.2275 ; 22.7482 ; 22.7398 ; 22.7279 ; 22.7242 ; 22.6627 ; 
22.5438 ; 22.5001 ; 22.5011 ; 22.4945 ; 22.4805 ; 22.4749 ; 22.4814 ; 22.5171 ; 22.5487 ; 22.5527 ; 22.2772 ; 22.053 ; 21.971 ; 21.7751 ; 21.6138 ; 21.3988 ; 20.7747 ; 20.6733 ; 20.1748 ; 20.1048 ; 19.9509 ; 
19.709 ; 19.449 ; 19.1377 ; 19.0048 ; 18.8443 ; 18.6476 ; 18.4986 ; 18.4713 ; 18.4834 ; 18.5123 ; 18.5793 ; 18.7079 ; 18.916 ; 19.2203 ; 19.2978 ; 19.411 ; 19.4523 ; 19.507 ; 19.5888 ; 19.6791 ; 19.7861 ; 
19.7941 ] 
  
Bolt 1 - Shear Force (kips): [0.0419053 ; 0.126785 ; 0.248148 ; 0.401765 ; 0.597236 ; 0.661496 ; 0.750168 ; 0.872895 ; 1.18951 ; 2.05026 ; 3.7201 ; 6.00463 ; 6.74749 ; 7.50032 ; 7.50257 ; 7.5 ; 7.49891 ; 
7.60522 ; 7.77503 ; 7.83618 ; 7.84196 ; 7.84288 ; 8.03933 ; 8.88829 ; 9.12271 ; 9.4676 ; 9.89547 ; 10.6962 ; 12.1373 ; 13.4103 ; 13.8908 ; 14.7595 ; 15.5737 ; 16.7605 ; 19.0346 ; 20.4963 ; 22.8902 ; 23.5794 ; 
24.5434 ; 25.6885 ; 26.821 ; 28.2217 ; 28.7135 ; 29.3501 ; 30.2059 ; 30.978 ; 31.6773 ; 31.9128 ; 32.2503 ; 32.7238 ; 33.4102 ; 34.257 ; 35.2594 ; 35.4848 ; 35.8064 ; 35.9232 ; 36.1023 ; 36.3567 ; 36.7563 ; 
37.3463 ; 37.4903 ] 
  
Bolt 2 - Tensile Force (kips): [34.5896 ; 34.4986 ; 34.4096 ; 34.2921 ; 34.1584 ; 34.1193 ; 34.0731 ; 34.0165 ; 33.7881 ; 32.7605 ; 30.3586 ; 26.8293 ; 25.5915 ; 23.9191 ; 23.5004 ; 23.4693 ; 23.4631 ; 23.4771 ; 
23.4944 ; 23.4924 ; 23.3068 ; 23.2951 ; 23.334 ; 23.5626 ; 23.6627 ; 23.7967 ; 24.07 ; 24.57 ; 25.5874 ; 27.1323 ; 27.6906 ; 28.4853 ; 29.5111 ; 30.974 ; 32.8057 ; 34.534 ; 36.9351 ; 37.7517 ; 38.616 ; 39.3685 ; 
40.0515 ; 41.0265 ; 41.3873 ; 41.9123 ; 42.6742 ; 43.3974 ; 44.1087 ; 44.3664 ; 44.7354 ; 45.2469 ; 45.8296 ; 46.5267 ; 47.4206 ; 47.6096 ; 47.9058 ; 48.0178 ; 48.2096 ; 48.4937 ; 48.9172 ; 49.533 ; 49.6738 ] 
  
Bolt 2 - Shear Force (kips): [0.0494606 ; 0.117105 ; 0.235125 ; 0.383566 ; 0.568586 ; 0.628733 ; 0.710388 ; 0.821367 ; 1.09845 ; 1.92114 ; 3.55963 ; 5.79592 ; 6.52938 ; 7.49488 ; 7.7307 ; 7.74174 ; 7.7417 ; 
7.74654 ; 7.75248 ; 7.76656 ; 8.10616 ; 8.11955 ; 8.13413 ; 8.83945 ; 9.0785 ; 9.41456 ; 9.90698 ; 10.3194 ; 10.8933 ; 11.3952 ; 11.5063 ; 11.7341 ; 12.422 ; 13.0958 ; 13.7023 ; 14.5785 ; 15.7717 ; 16.1509 ; 
16.9131 ; 17.481 ; 17.8494 ; 18.2462 ; 18.3684 ; 18.5427 ; 18.7659 ; 18.9596 ; 19.1093 ; 19.1629 ; 19.243 ; 19.3606 ; 19.6671 ; 20.0713 ; 20.5843 ; 20.7174 ; 20.885 ; 20.9406 ; 21.0017 ; 21.097 ; 21.1957 ; 
21.3281 ; 21.3531 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9389 ; 35.9801 ; 36.2212 ; 36.79 ; 37.0497 ; 37.4781 ; 38.0983 ; 38.8286 ; 39.5907 ; 40.4201 ; 41.7731 ; 42.2433 ; 42.8324 ; 42.9257 ; 42.9211 ; 42.9161 ; 42.9982 ; 
43.1229 ; 43.1762 ; 43.4358 ; 43.4437 ; 43.6439 ; 45.2158 ; 45.7565 ; 46.5906 ; 47.8397 ; 49.7926 ; 52.423 ; 55.2082 ; 56.0335 ; 57.2231 ; 58.9049 ; 61.1026 ; 63.6412 ; 65.8638 ; 68.4974 ; 69.2513 ; 70.1033 ; 
70.6221 ; 70.8483 ; 71.0186 ; 71.0666 ; 71.1291 ; 71.2124 ; 71.2826 ; 71.3439 ; 71.3642 ; 71.372 ; 71.3837 ; 71.4164 ; 71.4709 ; 71.5465 ; 71.5632 ; 71.5891 ; 71.5949 ; 71.5463 ; 71.5061 ; 71.4782 ; 71.4613 ; 
71.459 ] 
  
Bolt 3 - Shear Force (kips): [ 0.036008 ; 0.0077063 ; 0.03791 ; 0.087607 ; 0.14232 ; 0.15683 ; 0.17314 ; 0.19704 ; 0.2245 ; 0.24639 ; 0.2668 ; 0.29785 ; 0.30856 ; 0.32233 ; 0.32463 ; 0.32454 ; 0.32434 ; 0.32651 
; 0.32949 ; 0.33081 ; 0.33725 ; 0.33749 ; 0.34259 ; 0.38237 ; 0.3962 ; 0.41696 ; 0.44441 ; 0.46297 ; 0.44341 ; 0.4062 ; 0.40393 ; 0.41261 ; 0.42705 ; 0.40295 ; 0.33547 ; 0.30371 ; 0.3071 ; 0.27615 ; 0.22065 ; 
0.17829 ; 0.14896 ; 0.11858 ; 0.10968 ; 0.098941 ; 0.084139 ; 0.07292 ; 0.063937 ; 0.061311 ; 0.072583 ; 0.18972 ; 0.29201 ; 0.36309 ; 0.43185 ; 0.45617 ; 0.4835 ; 0.51089 ; 0.8222 ; 1.1356 ; 1.4322 ; 1.7372 ; 
1.7983 ] 
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Figure B.279 Connection L8_6_1.0_0.75_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.75_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.0989e+003 
  
Plastic Stiffness (k/in): 26.3021 
  
Displacement (in): [2.6335e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.25146 ; 0.29369 ; 0.35705 ; 0.3808 ; 0.41644 ; 0.4298 
; 0.43481 ; 0.44233 ; 0.45361 ; 0.47052 ; 0.49589 ; 0.53394 ; 0.56248 ; 0.6053 ; 0.62135 ; 0.64543 ; 0.68155 ; 0.73574 ; 0.81701 ; 0.93892 ; 0.98464 ; 1.0532 ; 1.0789 ; 1.1175 ; 1.1561 ; 1.1947 ; 1.2525 ; 1.3393 ; 
1.4695 ; 1.5183 ; 1.5915 ; 1.619 ; 1.6602 ; 1.722 ; 1.8147 ; 1.9537 ; 2.1622 ; 2.2247 ; 2.3185 ; 2.4591 ; 2.5 ] 
  
Force (kips): [-0.869532 ; 1.45806 ; 3.2298 ; 5.48843 ; 8.31171 ; 11.6439 ; 15.1588 ; 18.4369 ; 21.2758 ; 23.6984 ; 25.3783 ; 26.9603 ; 27.4315 ; 28.1053 ; 29.0155 ; 29.3163 ; 29.7424 ; 29.8944 ; 29.9603 ; 
30.0583 ; 30.2025 ; 30.3981 ; 30.6593 ; 31.0212 ; 31.301 ; 31.7281 ; 31.8889 ; 32.1199 ; 32.4378 ; 32.8802 ; 33.4741 ; 34.2483 ; 34.5237 ; 34.9226 ; 35.0593 ; 35.2659 ; 35.4588 ; 35.6379 ; 35.8823 ; 36.219 ; 
36.6841 ; 36.8441 ; 37.0722 ; 37.1574 ; 37.2864 ; 37.4699 ; 37.7389 ; 38.117 ; 38.6233 ; 38.7703 ; 38.98 ; 39.2754 ; 39.3573 ] 
  
Bolt 1 - Tensile Force (kips): [34.5874 ; 34.5228 ; 34.4677 ; 34.3917 ; 34.2815 ; 34.133 ; 33.9475 ; 33.7043 ; 32.8725 ; 31.4338 ; 28.7148 ; 25.8032 ; 24.9843 ; 23.9375 ; 22.9857 ; 23.0101 ; 23.0671 ; 23.0912 ; 
23.0628 ; 23.0176 ; 22.9638 ; 22.9787 ; 23.0529 ; 23.1859 ; 23.2818 ; 23.392 ; 23.3864 ; 23.3759 ; 23.4678 ; 23.6287 ; 23.8367 ; 23.8851 ; 23.7408 ; 23.6591 ; 23.6668 ; 23.5248 ; 23.4171 ; 23.343 ; 23.3029 ; 
23.1942 ; 22.8365 ; 22.7655 ; 22.7434 ; 22.7547 ; 22.7886 ; 22.801 ; 22.8123 ; 22.606 ; 22.4891 ; 22.4033 ; 22.2828 ; 22.152 ; 22.0978 ] 
  
Bolt 1 - Shear Force (kips): [0.0395973 ; 0.0735689 ; 0.147034 ; 0.245523 ; 0.372758 ; 0.533602 ; 0.724134 ; 0.957222 ; 1.62525 ; 2.63153 ; 4.33583 ; 6.01178 ; 6.45558 ; 7.01745 ; 7.57208 ; 7.58985 ; 7.61155 
; 7.61984 ; 7.66918 ; 7.74958 ; 7.86733 ; 7.92375 ; 7.95488 ; 7.99379 ; 8.01951 ; 8.24863 ; 8.48105 ; 8.8011 ; 9.12027 ; 9.63999 ; 10.3691 ; 12.0113 ; 12.8497 ; 13.7339 ; 13.964 ; 14.614 ; 15.1563 ; 15.6426 ; 
16.2333 ; 17.2004 ; 18.8615 ; 19.3635 ; 20.0162 ; 20.2232 ; 20.5071 ; 20.9476 ; 21.5735 ; 22.6935 ; 23.9819 ; 24.3956 ; 24.9827 ; 25.8527 ; 26.1355 ] 
  
Bolt 2 - Tensile Force (kips): [34.5879 ; 34.5406 ; 34.491 ; 34.4272 ; 34.3535 ; 34.2863 ; 34.2722 ; 34.3378 ; 34.0734 ; 33.6283 ; 32.4003 ; 31.7169 ; 31.8807 ; 32.3703 ; 32.934 ; 32.9709 ; 32.9662 ; 32.9572 ; 
33.0559 ; 33.2036 ; 33.4197 ; 33.6199 ; 33.7358 ; 33.9481 ; 34.367 ; 35.0323 ; 35.299 ; 35.6869 ; 36.2157 ; 36.9345 ; 37.8965 ; 39.1836 ; 39.6758 ; 40.4283 ; 40.7189 ; 41.1461 ; 41.5463 ; 41.9162 ; 42.4075 ; 
43.0726 ; 44.0456 ; 44.3847 ; 44.8589 ; 45.037 ; 45.3031 ; 45.6753 ; 46.2062 ; 46.9528 ; 47.8778 ; 48.0953 ; 48.415 ; 48.9217 ; 49.0685 ] 
  
Bolt 2 - Shear Force (kips): [0.0465538 ; 0.0643874 ; 0.133031 ; 0.225465 ; 0.344087 ; 0.490311 ; 0.657873 ; 0.846736 ; 1.40005 ; 2.24702 ; 3.77128 ; 5.18951 ; 5.52197 ; 5.92728 ; 6.5367 ; 6.83779 ; 7.277 ; 
7.43536 ; 7.43783 ; 7.44045 ; 7.44378 ; 7.51186 ; 7.70245 ; 7.94184 ; 8.06449 ; 8.33766 ; 8.38622 ; 8.43872 ; 8.51375 ; 8.722 ; 9.33091 ; 9.92008 ; 10.0727 ; 10.258 ; 10.318 ; 10.3751 ; 10.4864 ; 10.612 ; 
10.8332 ; 11.0987 ; 11.2439 ; 11.2997 ; 11.3817 ; 11.4067 ; 11.4385 ; 11.4766 ; 11.5669 ; 11.77 ; 12.2727 ; 12.5303 ; 12.8783 ; 13.2455 ; 13.3258 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9347 ; 35.9213 ; 36.0044 ; 36.347 ; 37.1031 ; 38.4779 ; 40.398 ; 42.9633 ; 46.4163 ; 50.5235 ; 55.0622 ; 56.3019 ; 57.9673 ; 60.0935 ; 60.7783 ; 61.7278 ; 62.0584 ; 
62.1957 ; 62.3977 ; 62.6899 ; 63.0839 ; 63.5854 ; 64.2188 ; 64.6706 ; 65.2872 ; 65.5012 ; 65.8055 ; 66.2337 ; 66.8255 ; 67.5398 ; 68.3328 ; 68.576 ; 68.8348 ; 68.9246 ; 69.0608 ; 69.1854 ; 69.285 ; 69.3386 ; 
69.386 ; 69.3974 ; 69.4036 ; 69.4333 ; 69.4509 ; 69.4873 ; 69.5163 ; 69.5229 ; 69.5596 ; 69.606 ; 69.5838 ; 69.5789 ; 69.5924 ; 69.5971 ] 
  
Bolt 3 - Shear Force (kips): [ 0.037934 ; 0.0070922 ; 0.017462 ; 0.049343 ; 0.098019 ; 0.14282 ; 0.18257 ; 0.24813 ; 0.37169 ; 0.54328 ; 0.61925 ; 0.64996 ; 0.6637 ; 0.66714 ; 0.64592 ; 0.63607 ; 0.62166 ; 
0.61617 ; 0.61401 ; 0.61079 ; 0.60638 ; 0.60121 ; 0.59539 ; 0.59288 ; 0.59444 ; 0.65413 ; 0.6859 ; 0.72956 ; 0.78148 ; 1.1478 ; 1.6438 ; 2.0469 ; 2.2 ; 2.7039 ; 2.8441 ; 2.9925 ; 3.1213 ; 3.2547 ; 3.5841 ; 3.9875 ; 
4.5751 ; 4.766 ; 4.9898 ; 5.0542 ; 5.124 ; 5.2636 ; 5.5103 ; 5.7947 ; 6.1865 ; 6.3574 ; 6.5442 ; 6.7594 ; 6.8163 ] 
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Figure B.280 Connection L8_6_1.0_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.3958e+003 
  
Plastic Stiffness (k/in): 64.4761 
  
Displacement (in): [4.3797e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.073132 ; 0.07626 ; 0.080953 ; 0.082713 ; 0.085352 ; 0.089312 ; 0.095251 ; 
0.097478 ; 0.10082 ; 0.10583 ; 0.10771 ; 0.11053 ; 0.11476 ; 0.1211 ; 0.12348 ; 0.12704 ; 0.1324 ; 0.14042 ; 0.15246 ; 0.15698 ; 0.16375 ; 0.17391 ; 0.18915 ; 0.21201 ; 0.22058 ; 0.23344 ; 0.25273 ; 0.28166 ; 
0.29251 ; 0.30878 ; 0.33319 ; 0.34234 ; 0.35607 ; 0.37667 ; 0.40756 ; 0.4539 ; 0.52341 ; 0.62768 ; 0.65375 ; 0.67981 ; 0.71891 ; 0.77756 ; 0.86554 ; 0.89853 ; 0.94802 ; 1.0223 ; 1.1336 ; 1.2449 ; 1.3563 ; 1.398 ; 
1.4607 ; 1.5546 ; 1.6955 ; 1.9069 ; 1.9694 ; 2.0631 ; 2.2038 ; 2.4147 ; 2.5 ] 
  
Force (kips): [-1.45844 ; 6.87425 ; 12.9864 ; 20.053 ; 27.4587 ; 33.3223 ; 36.1276 ; 39.5877 ; 42.9383 ; 42.9388 ; 42.9311 ; 43.1819 ; 43.5421 ; 43.5866 ; 43.584 ; 43.5742 ; 43.6018 ; 44.5484 ; 45.5381 ; 45.8948 
; 46.3315 ; 46.9996 ; 47.8613 ; 48.2441 ; 48.8034 ; 49.5814 ; 50.6104 ; 51.8977 ; 52.3409 ; 52.9809 ; 53.8621 ; 55.0331 ; 56.6205 ; 57.1799 ; 57.9575 ; 59.0555 ; 60.5427 ; 61.069 ; 61.8188 ; 62.8643 ; 63.2432 ; 
63.7964 ; 64.6104 ; 65.8219 ; 67.5018 ; 69.7427 ; 72.4773 ; 73.0756 ; 73.642 ; 74.4348 ; 75.5539 ; 77.0416 ; 77.5492 ; 78.2552 ; 79.1528 ; 80.0324 ; 80.6581 ; 81.1435 ; 81.301 ; 81.51 ; 81.7975 ; 82.1829 ; 
82.6898 ; 82.8298 ; 83.0311 ; 83.3174 ; 83.7072 ; 83.8553 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.339 ; 48.0848 ; 47.8709 ; 47.6032 ; 47.2805 ; 46.4855 ; 43.5934 ; 39.0393 ; 33.2734 ; 33.2355 ; 33.2264 ; 33.1155 ; 32.9754 ; 32.9548 ; 32.9398 ; 32.9302 ; 32.9255 ; 32.8686 ; 
32.8155 ; 32.7945 ; 32.7678 ; 32.7564 ; 32.6564 ; 32.605 ; 32.5087 ; 32.353 ; 32.1484 ; 31.9372 ; 31.8116 ; 31.5569 ; 31.1378 ; 30.7283 ; 29.8132 ; 29.3874 ; 28.8588 ; 28.2018 ; 27.5301 ; 27.3385 ; 27.1029 ; 
26.844 ; 26.7257 ; 26.5838 ; 26.3902 ; 26.188 ; 25.9609 ; 25.2605 ; 24.535 ; 24.3938 ; 24.2798 ; 24.1607 ; 24.0726 ; 24.0685 ; 24.0729 ; 24.1065 ; 24.1816 ; 24.2323 ; 24.135 ; 24.0436 ; 24.0184 ; 23.9657 ; 
23.873 ; 23.7313 ; 23.5824 ; 23.5486 ; 23.5078 ; 23.4588 ; 23.4 ; 23.3772 ] 
  
Bolt 1 - Shear Force (kips): [0.0742306 ; 0.261601 ; 0.496393 ; 0.780644 ; 1.09863 ; 1.84816 ; 4.20106 ; 7.41724 ; 10.9641 ; 10.9664 ; 10.9643 ; 11.1443 ; 11.3433 ; 11.3572 ; 11.3595 ; 11.3567 ; 11.3842 ; 
11.8882 ; 12.4017 ; 12.569 ; 12.8176 ; 13.1315 ; 13.6526 ; 14.0592 ; 14.6547 ; 15.4384 ; 16.3627 ; 17.2652 ; 17.6264 ; 18.2689 ; 19.2197 ; 20.121 ; 21.8033 ; 22.5545 ; 23.5256 ; 24.919 ; 26.5885 ; 27.1436 ; 
27.903 ; 28.8572 ; 29.2322 ; 29.7208 ; 30.4283 ; 31.3875 ; 32.7379 ; 35.2768 ; 38.1084 ; 38.6221 ; 39.0721 ; 39.6651 ; 40.4564 ; 41.5788 ; 41.9564 ; 42.4749 ; 43.1616 ; 44.0421 ; 45.0488 ; 45.9074 ; 46.1857 ; 
46.5845 ; 47.1224 ; 47.8076 ; 48.557 ; 48.7516 ; 49.0213 ; 49.3852 ; 49.8652 ; 50.0461 ] 
  
Bolt 2 - Tensile Force (kips): [48.3404 ; 48.0356 ; 47.7778 ; 47.4666 ; 47.1127 ; 46.316 ; 43.449 ; 39.0635 ; 33.8307 ; 33.7596 ; 33.7487 ; 33.6904 ; 33.5597 ; 33.5278 ; 33.5152 ; 33.507 ; 33.5107 ; 33.6257 ; 
33.7717 ; 33.8218 ; 33.8972 ; 34.0573 ; 34.317 ; 34.4206 ; 34.5664 ; 34.7759 ; 35.097 ; 35.5305 ; 35.7044 ; 35.9814 ; 36.4205 ; 36.9791 ; 37.7749 ; 38.0461 ; 38.4378 ; 38.9613 ; 39.6598 ; 39.8986 ; 40.2782 ; 
40.8602 ; 41.0523 ; 41.3249 ; 41.6914 ; 42.1454 ; 42.7225 ; 43.3866 ; 44.1394 ; 44.284 ; 44.4121 ; 44.6485 ; 45.103 ; 45.8918 ; 46.1935 ; 46.6402 ; 47.2536 ; 47.9541 ; 48.5396 ; 49.0855 ; 49.2913 ; 49.6026 ; 
50.0512 ; 50.6786 ; 51.5036 ; 51.7414 ; 52.1088 ; 52.6674 ; 53.4852 ; 53.7858 ] 
  
Bolt 2 - Shear Force (kips): [ 0.05268 ; 0.343207 ; 0.627963 ; 0.97062 ; 1.35015 ; 2.14025 ; 4.4787 ; 7.65852 ; 11.1025 ; 11.1354 ; 11.1357 ; 11.2699 ; 11.5272 ; 11.5757 ; 11.5802 ; 11.5781 ; 11.579 ; 12.0426 ; 
12.5466 ; 12.7591 ; 12.9908 ; 13.4068 ; 13.7948 ; 13.9301 ; 14.2271 ; 14.8006 ; 15.6981 ; 16.874 ; 17.2187 ; 17.6316 ; 18.0973 ; 19.0305 ; 20.1891 ; 20.5287 ; 21.0303 ; 21.731 ; 22.6257 ; 22.9611 ; 23.4344 ; 
24.0382 ; 24.2407 ; 24.5659 ; 25.0197 ; 25.6176 ; 26.3879 ; 27.2342 ; 28.5515 ; 28.9362 ; 29.3322 ; 29.8401 ; 30.4581 ; 31.1877 ; 31.4603 ; 31.8376 ; 32.3344 ; 33.0402 ; 33.5664 ; 34.0137 ; 34.1716 ; 34.3731 ; 
34.6448 ; 34.9864 ; 35.4255 ; 35.5476 ; 35.7104 ; 35.9185 ; 36.1877 ; 36.3005 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9562 ; 50.042 ; 50.3761 ; 51.3052 ; 52.471 ; 53.1277 ; 54.2003 ; 55.8034 ; 55.8045 ; 55.7977 ; 55.9438 ; 56.1602 ; 56.1871 ; 56.1846 ; 56.1746 ; 56.1935 ; 56.8204 ; 
57.5624 ; 57.8547 ; 58.2336 ; 58.8476 ; 59.7307 ; 60.1233 ; 60.6984 ; 61.5229 ; 62.6352 ; 64.058 ; 64.5481 ; 65.2515 ; 66.2287 ; 67.553 ; 69.3595 ; 69.9974 ; 70.8945 ; 72.1355 ; 73.758 ; 74.321 ; 75.1247 ; 
76.2593 ; 76.6715 ; 77.2756 ; 78.1834 ; 79.548 ; 81.4178 ; 83.8182 ; 86.9744 ; 87.7064 ; 88.3803 ; 89.3215 ; 90.6129 ; 92.3254 ; 92.9081 ; 93.7322 ; 94.7854 ; 95.8001 ; 96.492 ; 97.0133 ; 97.1831 ; 97.4204 ; 
97.7347 ; 98.1291 ; 98.5551 ; 98.6455 ; 98.716 ; 98.7677 ; 98.817 ; 98.835 ] 
  
Bolt 3 - Shear Force (kips): [0.0109564 ; 0.0648539 ; 0.135546 ; 0.232766 ; 0.358058 ; 0.483865 ; 0.552643 ; 0.650716 ; 0.77742 ; 0.777888 ; 0.777466 ; 0.788274 ; 0.803985 ; 0.806061 ; 0.80605 ; 0.805542 ; 
0.806953 ; 0.851832 ; 0.908835 ; 0.931949 ; 0.962502 ; 1.01528 ; 1.10221 ; 1.14061 ; 1.19788 ; 1.27888 ; 1.38644 ; 1.52153 ; 1.56683 ; 1.6299 ; 1.71586 ; 1.83146 ; 1.97112 ; 2.01549 ; 2.07429 ; 2.14238 ; 
2.22172 ; 2.24604 ; 2.28023 ; 2.32459 ; 2.33828 ; 2.35751 ; 2.37991 ; 2.40689 ; 2.55133 ; 4.55504 ; 7.24509 ; 7.90272 ; 8.3888 ; 8.92783 ; 9.47684 ; 10.0256 ; 10.1896 ; 10.3918 ; 10.5662 ; 10.3942 ; 9.87171 ; 
9.1816 ; 8.8927 ; 8.45959 ; 7.87132 ; 7.08781 ; 6.09675 ; 5.8325 ; 5.48839 ; 5.0273 ; 4.4147 ; 4.17905 ] 
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Figure B.281 Connection L8_6_1.0_0.875_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1108e+003 
  
Plastic Stiffness (k/in): 26.5812 
  
Displacement (in): [6.2312e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.048103 ; 0.056446 ; 0.06896 ; 0.087731 ; 0.11589 ; 0.15812 ; 0.22148 ; 0.24523 ; 0.28087 ; 
0.29423 ; 0.29924 ; 0.30676 ; 0.31804 ; 0.33495 ; 0.36032 ; 0.39837 ; 0.41264 ; 0.43405 ; 0.44208 ; 0.45412 ; 0.47218 ; 0.49927 ; 0.53991 ; 0.60086 ; 0.6161 ; 0.63134 ; 0.63706 ; 0.64563 ; 0.65849 ; 0.67777 ; 
0.7067 ; 0.7501 ; 0.81519 ; 0.8396 ; 0.87622 ; 0.93114 ; 0.95174 ; 0.98263 ; 1.029 ; 1.0985 ; 1.2028 ; 1.2418 ; 1.3005 ; 1.3885 ; 1.5204 ; 1.5699 ; 1.6442 ; 1.7555 ; 1.9225 ; 2.1725 ; 2.235 ; 2.3288 ; 2.4694 ; 2.5 ] 
  
Force (kips): [-1.55653 ; 3.13047 ; 6.47237 ; 10.5663 ; 15.5256 ; 20.9618 ; 26.3258 ; 30.515 ; 31.3883 ; 32.2849 ; 33.2257 ; 34.2768 ; 35.5427 ; 37.0473 ; 38.8294 ; 39.4581 ; 40.3436 ; 40.6658 ; 40.8157 ; 
41.0358 ; 41.3185 ; 41.7314 ; 42.3366 ; 43.1573 ; 43.4445 ; 43.9002 ; 44.0791 ; 44.3279 ; 44.6639 ; 45.1452 ; 45.8196 ; 46.8845 ; 47.1448 ; 47.4002 ; 47.4997 ; 47.6444 ; 47.8555 ; 48.178 ; 48.6873 ; 49.4237 ; 
50.386 ; 50.7411 ; 51.261 ; 52.01 ; 52.2984 ; 52.709 ; 53.314 ; 54.1589 ; 55.3068 ; 55.715 ; 56.3013 ; 57.1153 ; 58.1954 ; 58.5765 ; 59.1111 ; 59.8448 ; 60.8124 ; 61.9858 ; 62.2201 ; 62.5379 ; 62.9683 ; 63.0538 ] 
  
Bolt 1 - Tensile Force (kips): [48.3351 ; 48.1975 ; 48.0878 ; 47.9397 ; 47.7444 ; 47.4998 ; 47.1996 ; 46.3034 ; 45.9116 ; 45.3478 ; 44.5547 ; 43.4281 ; 41.8208 ; 39.6866 ; 36.9693 ; 35.9281 ; 34.4505 ; 33.9482 ; 
33.7667 ; 33.5084 ; 33.2691 ; 33.2476 ; 33.2279 ; 33.2157 ; 33.215 ; 33.2154 ; 33.1366 ; 33.0203 ; 33.0138 ; 33.0176 ; 33.0398 ; 32.988 ; 32.9696 ; 32.9541 ; 32.9404 ; 32.9287 ; 32.9361 ; 32.9053 ; 32.7338 ; 
32.3257 ; 31.8782 ; 31.5472 ; 31.1947 ; 30.6055 ; 30.2271 ; 29.7244 ; 29.0099 ; 28.1887 ; 27.5591 ; 27.2909 ; 26.9755 ; 26.6417 ; 26.1339 ; 25.8185 ; 25.3605 ; 24.7989 ; 24.2931 ; 23.9152 ; 23.8723 ; 23.8409 ; 
23.8315 ; 23.8321 ] 
  
Bolt 1 - Shear Force (kips): [0.0769369 ; 0.126675 ; 0.254462 ; 0.420012 ; 0.633849 ; 0.890353 ; 1.18319 ; 2.02073 ; 2.3582 ; 2.82554 ; 3.4612 ; 4.32667 ; 5.49952 ; 6.97636 ; 8.74812 ; 9.38551 ; 10.2626 ; 
10.5533 ; 10.66 ; 10.8115 ; 10.9524 ; 10.9613 ; 10.9624 ; 10.9606 ; 10.9607 ; 10.9609 ; 11.1256 ; 11.3001 ; 11.3069 ; 11.3078 ; 11.3075 ; 12.0804 ; 12.3508 ; 12.6075 ; 12.7618 ; 12.9671 ; 13.1579 ; 13.5137 ; 
14.5297 ; 16.3807 ; 18.1455 ; 18.9532 ; 19.8238 ; 21.1672 ; 21.8719 ; 22.8165 ; 24.2668 ; 26.1356 ; 28.1267 ; 28.8498 ; 29.7899 ; 30.9672 ; 32.8782 ; 33.7341 ; 34.942 ; 36.5372 ; 38.3002 ; 40.0139 ; 40.3304 ; 
40.7986 ; 41.4194 ; 41.546 ] 
  
Bolt 2 - Tensile Force (kips): [48.3268 ; 48.1762 ; 48.0423 ; 47.8779 ; 47.6834 ; 47.4752 ; 47.2892 ; 46.6835 ; 46.4526 ; 46.1803 ; 45.9842 ; 45.9276 ; 45.9283 ; 45.7192 ; 45.3693 ; 45.2714 ; 45.1952 ; 45.1941 ; 
45.1866 ; 45.1806 ; 45.185 ; 45.1644 ; 45.1399 ; 45.1659 ; 45.1909 ; 45.2238 ; 45.2668 ; 45.3251 ; 45.3707 ; 45.4432 ; 45.5653 ; 46.0187 ; 46.1537 ; 46.2894 ; 46.349 ; 46.4396 ; 46.5687 ; 46.7363 ; 46.96 ; 
47.3556 ; 47.9295 ; 48.1156 ; 48.4075 ; 48.8203 ; 48.9243 ; 49.0375 ; 49.2363 ; 49.6169 ; 50.2365 ; 50.3834 ; 50.6452 ; 51.1205 ; 51.915 ; 52.1754 ; 52.5621 ; 53.1388 ; 53.9686 ; 55.0924 ; 55.3794 ; 55.7982 ; 
56.3951 ; 56.5227 ] 
  
Bolt 2 - Shear Force (kips): [0.0553837 ; 0.182268 ; 0.345047 ; 0.553265 ; 0.818714 ; 1.12757 ; 1.46955 ; 2.30598 ; 2.63027 ; 3.07678 ; 3.66014 ; 4.41707 ; 5.40318 ; 6.61649 ; 8.0252 ; 8.53492 ; 9.25362 ; 
9.50638 ; 9.60775 ; 9.75802 ; 9.97312 ; 10.3069 ; 10.7802 ; 11.4061 ; 11.6183 ; 11.9282 ; 12.0156 ; 12.1492 ; 12.3718 ; 12.6835 ; 13.1427 ; 14.0738 ; 14.2534 ; 14.452 ; 14.5093 ; 14.592 ; 14.8147 ; 15.1892 ; 
15.6549 ; 16.0073 ; 16.5471 ; 16.7591 ; 17.0947 ; 17.4886 ; 17.6357 ; 17.9478 ; 18.3094 ; 18.6576 ; 19.3047 ; 19.7529 ; 20.361 ; 21.177 ; 21.9371 ; 22.2671 ; 22.7148 ; 23.2818 ; 24.0569 ; 25.0428 ; 25.1883 ; 
25.3737 ; 25.6541 ; 25.7085 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8896 ; 49.8782 ; 49.992 ; 50.3349 ; 51.1554 ; 52.4705 ; 53.901 ; 54.3476 ; 54.9547 ; 55.7898 ; 56.9571 ; 58.5849 ; 60.8446 ; 63.7697 ; 64.7449 ; 66.1105 ; 66.598 ; 66.7758 
; 67.0257 ; 67.3673 ; 67.8195 ; 68.4235 ; 69.2303 ; 69.5188 ; 70.0495 ; 70.2633 ; 70.5781 ; 71.0175 ; 71.6533 ; 72.5961 ; 74.0458 ; 74.3908 ; 74.7193 ; 74.8442 ; 75.0282 ; 75.3002 ; 75.7118 ; 76.3371 ; 77.2815 ; 
78.6468 ; 79.1412 ; 79.8882 ; 80.9146 ; 81.287 ; 81.774 ; 82.4837 ; 83.401 ; 84.5108 ; 84.9225 ; 85.5589 ; 86.564 ; 87.9154 ; 88.3295 ; 88.9364 ; 89.8817 ; 91.0581 ; 92.3729 ; 92.581 ; 92.8462 ; 93.1841 ; 
93.2471 ] 
  
Bolt 3 - Shear Force (kips): [0.0341261 ; 0.0275511 ; 0.0747659 ; 0.141124 ; 0.231794 ; 0.353834 ; 0.512612 ; 0.724072 ; 0.793367 ; 0.882438 ; 0.999826 ; 1.15909 ; 1.38101 ; 1.63904 ; 1.88472 ; 1.9647 ; 
2.07811 ; 2.1199 ; 2.14414 ; 2.18198 ; 2.23072 ; 2.31512 ; 2.91929 ; 5.00277 ; 5.55926 ; 7.06327 ; 7.53835 ; 8.08332 ; 8.78472 ; 9.71064 ; 10.7396 ; 11.7656 ; 11.9663 ; 12.1203 ; 12.1756 ; 12.2605 ; 12.3792 ; 
12.5376 ; 12.777 ; 13.0825 ; 13.3845 ; 13.4762 ; 13.3529 ; 12.9142 ; 12.6355 ; 12.2764 ; 11.6337 ; 10.7785 ; 9.62615 ; 9.22128 ; 8.8407 ; 8.37343 ; 7.55872 ; 7.26105 ; 6.83424 ; 6.23361 ; 5.46095 ; 4.38418 ; 
4.04008 ; 3.50872 ; 2.8245 ; 2.68547 ] 
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Figure B.282 Connection L8_6_1.0_0.875_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4406e+003 
  
Plastic Stiffness (k/in): 12.0268 
  
Displacement (in): [6.1151e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.16699 ; 0.19514 ; 0.23738 ; 0.30073 ; 0.39576 ; 0.53831 ; 
0.59176 ; 0.67194 ; 0.70201 ; 0.74711 ; 0.81476 ; 0.91624 ; 0.9543 ; 1.0114 ; 1.097 ; 1.2254 ; 1.2736 ; 1.3458 ; 1.4542 ; 1.4948 ; 1.5558 ; 1.6472 ; 1.7844 ; 1.7972 ; 1.8165 ; 1.8455 ; 1.8889 ; 1.954 ; 2.0516 ; 
2.198 ; 2.4177 ; 2.5 ] 
  
Force (kips): [-1.53349 ; 1.38048 ; 3.23339 ; 5.6289 ; 8.67025 ; 12.442 ; 16.4117 ; 20.1189 ; 22.8164 ; 24.245 ; 25.4371 ; 25.8136 ; 26.3124 ; 26.977 ; 27.9167 ; 29.207 ; 30.8358 ; 31.3908 ; 32.1767 ; 32.4637 ; 
32.8716 ; 33.4485 ; 34.24 ; 34.5188 ; 34.9252 ; 35.4964 ; 36.2687 ; 36.5419 ; 36.9277 ; 37.4552 ; 37.6557 ; 37.9379 ; 38.3421 ; 38.8929 ; 38.9432 ; 39.0168 ; 39.1233 ; 39.2759 ; 39.4955 ; 39.8149 ; 40.2548 ; 
40.8084 ; 40.9873 ] 
  
Bolt 1 - Tensile Force (kips): [48.3348 ; 48.25 ; 48.1936 ; 48.1133 ; 48.0003 ; 47.8457 ; 47.6595 ; 47.4477 ; 47.2594 ; 47.1387 ; 46.7014 ; 46.4156 ; 45.9496 ; 45.1927 ; 43.9909 ; 42.1995 ; 39.5458 ; 38.529 ; 
37.0197 ; 36.4605 ; 35.6607 ; 34.5652 ; 33.4059 ; 33.3895 ; 33.3804 ; 33.3819 ; 33.3917 ; 33.2891 ; 33.2939 ; 33.3193 ; 33.3365 ; 33.3646 ; 33.3153 ; 33.2525 ; 33.2374 ; 33.2245 ; 33.2193 ; 33.2319 ; 33.2371 ; 
33.0826 ; 32.7933 ; 32.5348 ; 32.3757 ] 
  
Bolt 1 - Shear Force (kips): [0.0765556 ; 0.0684752 ; 0.134285 ; 0.229765 ; 0.358945 ; 0.532398 ; 0.737315 ; 0.958983 ; 1.14741 ; 1.26987 ; 1.70227 ; 1.96514 ; 2.37187 ; 3.00158 ; 3.95612 ; 5.29612 ; 7.15299 
; 7.83086 ; 8.80716 ; 9.15298 ; 9.64174 ; 10.2974 ; 10.9936 ; 11.005 ; 11.011 ; 11.0149 ; 11.019 ; 11.2234 ; 11.2229 ; 11.2114 ; 11.2088 ; 11.2052 ; 11.6681 ; 12.5272 ; 12.6657 ; 12.8235 ; 13.004 ; 13.187 ; 
13.4272 ; 14.4187 ; 15.8985 ; 17.3019 ; 17.8644 ] 
  
Bolt 2 - Tensile Force (kips): [48.3261 ; 48.2406 ; 48.1741 ; 48.079 ; 47.9663 ; 47.8391 ; 47.7306 ; 47.6845 ; 47.7238 ; 47.7662 ; 47.6546 ; 47.6213 ; 47.6445 ; 47.7647 ; 48.0051 ; 48.2945 ; 48.5733 ; 48.7366 ; 
49.0489 ; 49.1755 ; 49.3831 ; 49.6851 ; 50.1262 ; 50.2599 ; 50.4556 ; 50.7272 ; 51.1288 ; 51.2813 ; 51.4757 ; 51.742 ; 51.7794 ; 51.883 ; 52.1488 ; 52.5671 ; 52.6063 ; 52.6543 ; 52.7346 ; 52.8403 ; 53.0068 ; 
53.2891 ; 53.6885 ; 54.2892 ; 54.5067 ] 
  
Bolt 2 - Shear Force (kips): [0.055295 ; 0.103728 ; 0.197805 ; 0.32373 ; 0.4911 ; 0.711911 ; 0.963027 ; 1.2253 ; 1.44816 ; 1.59671 ; 2.02455 ; 2.26629 ; 2.6316 ; 3.17713 ; 3.97038 ; 5.0448 ; 6.46868 ; 6.95825 ; 
7.6445 ; 7.88791 ; 8.23104 ; 8.70904 ; 9.35112 ; 9.59675 ; 9.94743 ; 10.4326 ; 11.073 ; 11.2642 ; 11.5682 ; 11.9816 ; 12.3226 ; 12.7852 ; 13.179 ; 13.7293 ; 13.7652 ; 13.847 ; 13.9754 ; 14.1886 ; 14.5713 ; 
14.8434 ; 15.1204 ; 15.4863 ; 15.5815 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9015 ; 49.8452 ; 49.8442 ; 49.9726 ; 50.3247 ; 51.2062 ; 52.7319 ; 54.9569 ; 58.0379 ; 61.0303 ; 61.904 ; 63.069 ; 64.6364 ; 66.7939 ; 69.6514 ; 73.1381 ; 74.2549 ; 
75.7985 ; 76.3554 ; 77.1447 ; 78.3033 ; 79.9078 ; 80.4823 ; 81.3396 ; 82.5746 ; 84.2861 ; 84.8779 ; 85.71 ; 86.7752 ; 87.1607 ; 87.6772 ; 88.4087 ; 89.4633 ; 89.5565 ; 89.6927 ; 89.8898 ; 90.1876 ; 90.6659 ; 
91.3886 ; 92.1472 ; 92.9581 ; 93.1759 ] 
  
Bolt 3 - Shear Force (kips): [0.036057 ; 0.012769 ; 0.038004 ; 0.080967 ; 0.14164 ; 0.22591 ; 0.32988 ; 0.45856 ; 0.62794 ; 0.8351 ; 1.0146 ; 1.0633 ; 1.1156 ; 1.1639 ; 1.2396 ; 1.3898 ; 1.6423 ; 1.7121 ; 1.7948 
; 1.8328 ; 1.8825 ; 1.9589 ; 2.0868 ; 2.3309 ; 2.8748 ; 3.6491 ; 4.5613 ; 4.8313 ; 4.8041 ; 4.5956 ; 4.3356 ; 3.9965 ; 3.404 ; 2.6754 ; 2.6248 ; 2.5578 ; 2.4708 ; 2.3754 ; 2.2974 ; 2.2897 ; 2.2338 ; 2.3332 ; 2.4037 ] 
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Figure B.283 Connection L8_6_1.0_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 5.5695e+003 
  
Plastic Stiffness (k/in): 107.5078 
  
Displacement (in): [3.7875e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.07384 ; 0.076479 ; 0.080439 ; 
0.086378 ; 0.088606 ; 0.091946 ; 0.096958 ; 0.098837 ; 0.10166 ; 0.10588 ; 0.10747 ; 0.10985 ; 0.11342 ; 0.11877 ; 0.12679 ; 0.1298 ; 0.13432 ; 0.14109 ; 0.14787 ; 0.15464 ; 0.1648 ; 0.18004 ; 0.20289 ; 
0.23718 ; 0.25004 ; 0.26933 ; 0.29826 ; 0.34165 ; 0.35793 ; 0.38234 ; 0.41895 ; 0.47387 ; 0.5288 ; 0.58372 ; 0.6661 ; 0.697 ; 0.74334 ; 0.81285 ; 0.83891 ; 0.87801 ; 0.93666 ; 1.0246 ; 1.1566 ; 1.2061 ; 1.2803 ; 
1.3917 ; 1.5587 ; 1.8087 ; 2.0587 ; 2.3087 ; 2.5 ] 
  
Force (kips): [-1.20758 ; 22.3813 ; 25.9875 ; 28.9877 ; 32.3827 ; 34.2141 ; 36.1452 ; 38.6978 ; 41.7599 ; 42.6113 ; 42.9266 ; 42.9201 ; 42.9075 ; 42.903 ; 43.4773 ; 43.5757 ; 43.5653 ; 43.56 ; 43.74 ; 45.3522 ; 
45.8829 ; 46.5426 ; 47.547 ; 47.9167 ; 48.7419 ; 49.987 ; 51.6123 ; 53.5654 ; 54.1881 ; 55.0377 ; 56.2318 ; 57.3071 ; 58.2549 ; 59.4833 ; 61.1088 ; 63.1546 ; 65.7867 ; 66.6318 ; 67.7901 ; 69.3452 ; 71.384 ; 
72.089 ; 73.0621 ; 74.3702 ; 76.0897 ; 77.5809 ; 78.8661 ; 80.4474 ; 80.9395 ; 81.5152 ; 82.1344 ; 82.3361 ; 82.6227 ; 83.0143 ; 83.5374 ; 84.2213 ; 84.4505 ; 84.7757 ; 85.2277 ; 85.8496 ; 86.6851 ; 87.4191 ; 
88.0747 ; 88.5251 ] 
  
Bolt 1 - Tensile Force (kips): [48.3418 ; 47.4487 ; 47.2761 ; 47.1211 ; 46.8201 ; 45.653 ; 43.5772 ; 40.3068 ; 35.4243 ; 33.8253 ; 33.2437 ; 33.2304 ; 33.2168 ; 33.2124 ; 32.9699 ; 32.9385 ; 32.9203 ; 32.9157 ; 
32.8947 ; 32.8115 ; 32.7781 ; 32.7464 ; 32.6866 ; 32.6418 ; 32.554 ; 32.4191 ; 32.222 ; 32.0181 ; 31.9374 ; 31.7564 ; 31.3469 ; 31.0776 ; 30.8958 ; 30.4992 ; 29.6181 ; 28.4602 ; 27.448 ; 27.2086 ; 26.8885 ; 
26.6035 ; 26.5074 ; 26.3441 ; 26.0247 ; 25.5953 ; 25.2634 ; 25.1898 ; 25.2972 ; 25.5668 ; 25.6474 ; 25.7512 ; 25.9282 ; 25.9922 ; 26.0669 ; 26.1727 ; 26.2401 ; 26.1948 ; 26.1837 ; 26.1842 ; 26.2265 ; 26.3624 ; 
26.6236 ; 26.8511 ; 26.9014 ; 26.8607 ] 
  
Bolt 1 - Shear Force (kips): [0.0670674 ; 0.959115 ; 1.1245 ; 1.26706 ; 1.54636 ; 2.57257 ; 4.21577 ; 6.56174 ; 9.68858 ; 10.6261 ; 10.9666 ; 10.965 ; 10.9614 ; 10.96 ; 11.3394 ; 11.3645 ; 11.3646 ; 11.3631 ; 
11.5325 ; 12.3122 ; 12.5823 ; 12.9237 ; 13.5131 ; 13.727 ; 14.4093 ; 15.1501 ; 16.0755 ; 16.9969 ; 17.3035 ; 17.8144 ; 18.8092 ; 19.4234 ; 19.8541 ; 20.599 ; 22.233 ; 24.4751 ; 27.1915 ; 28.0005 ; 29.1112 ; 
30.4819 ; 32.3273 ; 33.1698 ; 34.5868 ; 36.445 ; 38.3423 ; 39.6053 ; 40.5677 ; 41.8108 ; 42.2596 ; 42.8543 ; 43.5957 ; 43.8519 ; 44.2749 ; 44.8964 ; 45.7933 ; 47.0841 ; 47.5074 ; 48.0828 ; 48.8304 ; 49.7875 ; 
50.9719 ; 52.0182 ; 53.1088 ; 53.7032 ] 
  
Bolt 2 - Tensile Force (kips): [48.3396 ; 47.3828 ; 47.2074 ; 47.055 ; 46.7638 ; 45.6029 ; 43.5477 ; 40.3388 ; 35.6478 ; 34.0946 ; 33.5312 ; 33.5157 ; 33.5032 ; 33.4994 ; 33.3144 ; 33.2419 ; 33.2234 ; 33.2186 ; 
33.2267 ; 33.31 ; 33.3436 ; 33.3984 ; 33.5206 ; 33.5536 ; 33.5949 ; 33.5745 ; 33.5651 ; 33.6045 ; 33.6425 ; 33.7219 ; 33.8973 ; 33.9573 ; 34.0463 ; 34.3241 ; 34.9474 ; 35.881 ; 37.0763 ; 37.6416 ; 38.5661 ; 
39.9252 ; 41.7572 ; 42.2888 ; 43.0339 ; 44.0572 ; 45.333 ; 46.2641 ; 47.0641 ; 48.2232 ; 48.6282 ; 49.1921 ; 49.9414 ; 50.2066 ; 50.599 ; 51.1455 ; 51.8542 ; 52.7703 ; 53.093 ; 53.5401 ; 54.1732 ; 55.093 ; 
56.3905 ; 57.5219 ; 58.6091 ; 59.4259 ] 
  
Bolt 2 - Shear Force (kips): [0.0464067 ; 1.08945 ; 1.27145 ; 1.42808 ; 1.72202 ; 2.73766 ; 4.37273 ; 6.70315 ; 9.76616 ; 10.7091 ; 11.053 ; 11.0568 ; 11.0554 ; 11.0545 ; 11.3802 ; 11.4863 ; 11.4867 ; 11.4858 ; 
11.4969 ; 12.3267 ; 12.6053 ; 12.9537 ; 13.4071 ; 13.5883 ; 13.7883 ; 14.4271 ; 15.3181 ; 16.5352 ; 16.9016 ; 17.3339 ; 17.7145 ; 18.3728 ; 19.0562 ; 19.7642 ; 20.4892 ; 21.5934 ; 23.4959 ; 24.0236 ; 24.681 ; 
25.4987 ; 26.4386 ; 26.7964 ; 27.1924 ; 27.644 ; 28.3802 ; 29.2683 ; 29.9912 ; 30.7322 ; 30.9653 ; 31.2629 ; 31.685 ; 31.8482 ; 32.0621 ; 32.3323 ; 32.6965 ; 33.1819 ; 33.3283 ; 33.5267 ; 33.7949 ; 34.1549 ; 
34.6025 ; 35.0626 ; 35.4529 ; 35.7127 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 50.5116 ; 50.9082 ; 51.3944 ; 52.0186 ; 52.3873 ; 52.8019 ; 53.4364 ; 54.4785 ; 54.8531 ; 55.0041 ; 54.9994 ; 54.9882 ; 54.9841 ; 55.2758 ; 55.3268 ; 55.317 ; 55.3117 ; 
55.4118 ; 56.3663 ; 56.7194 ; 57.1897 ; 57.9562 ; 58.2615 ; 58.9536 ; 60.076 ; 61.7099 ; 63.9529 ; 64.7193 ; 65.7968 ; 67.344 ; 68.7636 ; 70.0268 ; 71.6567 ; 73.706 ; 76.113 ; 79.0215 ; 79.9585 ; 81.2496 ; 
82.9902 ; 85.276 ; 86.0472 ; 87.0875 ; 88.4825 ; 90.3464 ; 91.966 ; 93.3592 ; 95.0247 ; 95.5029 ; 95.9933 ; 96.3749 ; 96.4755 ; 96.6058 ; 96.7668 ; 96.9599 ; 97.1867 ; 97.2597 ; 97.3581 ; 97.4844 ; 97.6503 ; 
97.8702 ; 98.0656 ; 98.2445 ; 98.3708 ] 
  
Bolt 3 - Shear Force (kips): [0.018424 ; 0.25949 ; 0.31556 ; 0.36537 ; 0.42518 ; 0.46055 ; 0.49738 ; 0.54901 ; 0.61411 ; 0.63231 ; 0.63921 ; 0.6389 ; 0.63821 ; 0.63795 ; 0.65109 ; 0.65336 ; 0.65293 ; 0.65267 ; 
0.65681 ; 0.69124 ; 0.70401 ; 0.72004 ; 0.74495 ; 0.75385 ; 0.77449 ; 0.80883 ; 0.86115 ; 0.93418 ; 0.95448 ; 0.97692 ; 0.99797 ; 1.0088 ; 1.0147 ; 1.0214 ; 1.0279 ; 1.069 ; 1.1405 ; 1.1548 ; 1.1678 ; 1.1761 ; 
1.1608 ; 1.1449 ; 1.121 ; 1.1014 ; 1.0659 ; 0.98956 ; 0.8831 ; 0.71176 ; 0.6455 ; 0.54594 ; 0.4176 ; 0.37899 ; 0.32918 ; 0.27128 ; 0.21018 ; 0.15193 ; 0.13626 ; 0.1194 ; 0.10583 ; 0.096371 ; 0.088146 ; 0.083895 ; 
0.079603 ; 0.077833 ] 
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Figure B.284 Connection L8_6_1.0_0.875_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1868e+003 
  
Plastic Stiffness (k/in): 39.5629 
  
Displacement (in): [3.8321e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.014831 ; 0.017303 ; 0.021011 ; 0.026573 ; 0.034916 ; 0.04743 ; 0.066201 ; 0.094358 ; 0.13659 ; 0.15243 ; 
0.17619 ; 0.1851 ; 0.19846 ; 0.21851 ; 0.24857 ; 0.25985 ; 0.27676 ; 0.30213 ; 0.31165 ; 0.32592 ; 0.34732 ; 0.37943 ; 0.39147 ; 0.39599 ; 0.40276 ; 0.41292 ; 0.42816 ; 0.45102 ; 0.4853 ; 0.53674 ; 0.58817 ; 
0.6396 ; 0.71675 ; 0.79389 ; 0.87104 ; 0.98676 ; 1.0302 ; 1.0953 ; 1.1929 ; 1.3394 ; 1.3943 ; 1.4767 ; 1.6002 ; 1.6466 ; 1.7161 ; 1.8203 ; 1.9768 ; 2.2113 ; 2.2738 ; 2.3676 ; 2.5 ] 
  
Force (kips): [-1.27722 ; 3.36324 ; 6.90015 ; 9.9067 ; 13.8027 ; 18.676 ; 20.2351 ; 22.3046 ; 24.9167 ; 28.1858 ; 31.4446 ; 34.5319 ; 37.2008 ; 39.7759 ; 42.2812 ; 42.9352 ; 43.6033 ; 44.0332 ; 44.3928 ; 44.9307 
; 46.1331 ; 46.5261 ; 47.0855 ; 47.821 ; 48.1078 ; 48.5435 ; 49.1629 ; 50.0039 ; 50.3059 ; 50.4235 ; 50.5982 ; 50.8669 ; 51.2609 ; 51.7984 ; 52.5972 ; 53.7604 ; 54.8609 ; 55.8783 ; 57.21 ; 58.37 ; 59.4254 ; 
60.854 ; 61.3526 ; 62.0653 ; 63.0557 ; 64.3401 ; 64.7594 ; 65.2891 ; 65.9299 ; 66.1449 ; 66.4424 ; 66.8361 ; 67.353 ; 68.0054 ; 68.1615 ; 68.3803 ; 68.6703 ] 
  
Bolt 1 - Tensile Force (kips): [48.3362 ; 48.1894 ; 48.0618 ; 47.9439 ; 47.7815 ; 47.558 ; 47.48 ; 47.3699 ; 47.2194 ; 47.0016 ; 46.2551 ; 44.6027 ; 41.3143 ; 37.4443 ; 33.5057 ; 33.2129 ; 33.1252 ; 32.9134 ; 
32.8651 ; 32.8344 ; 32.674 ; 32.6446 ; 32.6078 ; 32.5301 ; 32.4803 ; 32.3545 ; 32.1373 ; 31.9097 ; 31.8061 ; 31.7321 ; 31.6103 ; 31.4253 ; 31.1748 ; 30.9385 ; 30.4702 ; 29.2635 ; 28.3258 ; 27.8064 ; 27.3004 ; 
27.0597 ; 26.8936 ; 26.3337 ; 26.1065 ; 25.8786 ; 25.7404 ; 25.797 ; 25.8358 ; 25.9452 ; 26.0791 ; 26.1354 ; 26.234 ; 26.3758 ; 26.5547 ; 26.7148 ; 26.6904 ; 26.6678 ; 26.6099 ] 
  
Bolt 1 - Shear Force (kips): [0.0679833 ; 0.151631 ; 0.301118 ; 0.433533 ; 0.61215 ; 0.848051 ; 0.927206 ; 1.03559 ; 1.17842 ; 1.37785 ; 2.06094 ; 3.41829 ; 5.85777 ; 8.4339 ; 10.7883 ; 10.9513 ; 10.9717 ; 
11.3024 ; 11.3105 ; 11.3183 ; 12.4068 ; 12.5853 ; 12.9936 ; 13.5299 ; 13.9739 ; 14.8515 ; 16.0148 ; 17.1729 ; 17.5606 ; 17.7766 ; 18.1102 ; 18.5828 ; 19.1836 ; 19.8127 ; 20.9118 ; 23.2408 ; 25.3977 ; 27.0174 ; 
28.9434 ; 30.5477 ; 32.0975 ; 34.9609 ; 35.9921 ; 37.2454 ; 38.6533 ; 40.1906 ; 40.6722 ; 41.3071 ; 42.1819 ; 42.5052 ; 42.9448 ; 43.5373 ; 44.3192 ; 45.417 ; 45.7241 ; 46.132 ; 46.7062 ] 
  
Bolt 2 - Tensile Force (kips): [48.3253 ; 48.1852 ; 48.042 ; 47.9159 ; 47.7567 ; 47.5484 ; 47.4804 ; 47.391 ; 47.2798 ; 47.138 ; 46.5402 ; 45.1625 ; 42.437 ; 40.133 ; 38.764 ; 37.9855 ; 37.31 ; 37.6763 ; 37.8374 ; 
38.297 ; 39.5095 ; 39.8708 ; 40.3733 ; 41.0702 ; 41.3324 ; 41.7253 ; 42.323 ; 43.1689 ; 43.4828 ; 43.6015 ; 43.7769 ; 44.0318 ; 44.3914 ; 44.9036 ; 45.6619 ; 46.5567 ; 47.3933 ; 48.2417 ; 49.5101 ; 50.655 ; 
51.6613 ; 52.9754 ; 53.3483 ; 53.9139 ; 54.7545 ; 55.9867 ; 56.4173 ; 56.9986 ; 57.751 ; 58.0046 ; 58.3604 ; 58.8517 ; 59.4294 ; 60.1111 ; 60.2822 ; 60.5459 ; 60.9565 ] 
  
Bolt 2 - Shear Force (kips): [ 0.04424 ; 0.189357 ; 0.362614 ; 0.514871 ; 0.71821 ; 0.982249 ; 1.06963 ; 1.18803 ; 1.34301 ; 1.55597 ; 2.21387 ; 3.52422 ; 5.8825 ; 8.24157 ; 10.3891 ; 11.2897 ; 12.2429 ; 
12.3522 ; 12.6636 ; 13.0988 ; 13.5289 ; 13.8413 ; 14.3001 ; 14.7812 ; 14.9116 ; 15.0559 ; 15.2842 ; 15.6959 ; 15.8506 ; 15.9028 ; 15.975 ; 16.0821 ; 16.2381 ; 16.4729 ; 16.7859 ; 17.5192 ; 18.2762 ; 19.0213 ; 
19.9249 ; 20.7581 ; 21.6245 ; 22.457 ; 22.8187 ; 23.3299 ; 24.0519 ; 24.7972 ; 25.0065 ; 25.2835 ; 25.6596 ; 25.8102 ; 26.0206 ; 26.2825 ; 26.7142 ; 27.1703 ; 27.2627 ; 27.3649 ; 27.4593 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8907 ; 49.8852 ; 49.9548 ; 50.1454 ; 50.5875 ; 50.8137 ; 51.2133 ; 51.8261 ; 52.6699 ; 53.7196 ; 55.1945 ; 57.1836 ; 60.1674 ; 63.9118 ; 64.9221 ; 65.9482 ; 66.5739 ; 
67.1115 ; 67.8998 ; 69.6455 ; 70.243 ; 71.1024 ; 72.2597 ; 72.6841 ; 73.3094 ; 74.1935 ; 75.3923 ; 75.819 ; 75.9819 ; 76.2241 ; 76.6029 ; 77.1547 ; 77.9042 ; 79.0081 ; 80.4978 ; 81.967 ; 83.3114 ; 84.9621 ; 
86.3631 ; 87.6947 ; 89.5222 ; 90.1581 ; 91.0436 ; 92.2153 ; 93.4246 ; 93.7945 ; 94.194 ; 94.6679 ; 94.8257 ; 95.0465 ; 95.4235 ; 95.9571 ; 96.6137 ; 96.7542 ; 96.9386 ; 97.1855 ] 
  
Bolt 3 - Shear Force (kips): [0.035809 ; 0.030196 ; 0.079367 ; 0.12633 ; 0.19179 ; 0.28282 ; 0.31541 ; 0.36108 ; 0.42215 ; 0.50968 ; 0.6209 ; 0.75236 ; 0.88843 ; 1.1019 ; 1.3797 ; 1.4465 ; 1.5159 ; 1.5556 ; 
1.5934 ; 1.6498 ; 1.7634 ; 1.8034 ; 1.8589 ; 1.9295 ; 1.9499 ; 1.9745 ; 2.0022 ; 2.0388 ; 2.0498 ; 2.0529 ; 2.0575 ; 2.0639 ; 2.0778 ; 2.1263 ; 2.2408 ; 3.1764 ; 4.6735 ; 6.0163 ; 7.1285 ; 7.8914 ; 8.6261 ; 9.298 ; 
9.4911 ; 9.7748 ; 9.3339 ; 8.1036 ; 7.7828 ; 7.3288 ; 6.8332 ; 6.7151 ; 6.5557 ; 6.3566 ; 6.1788 ; 5.9269 ; 5.8611 ; 5.7822 ; 5.6931 ] 
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Figure B.285 Connection L8_6_1.0_0.875_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.5044e+003 
  
Plastic Stiffness (k/in): 17.1947 
  
Displacement (in): [4.5515e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.15542 ; 0.17918 ; 0.21482 
; 0.26827 ; 0.34845 ; 0.46872 ; 0.64913 ; 0.71163 ; 0.80538 ; 0.946 ; 0.99874 ; 1.0185 ; 1.0482 ; 1.0927 ; 1.1594 ; 1.2595 ; 1.2971 ; 1.3534 ; 1.4379 ; 1.5646 ; 1.6121 ; 1.6833 ; 1.7902 ; 1.8303 ; 1.8454 ; 1.8679 ; 
1.9018 ; 1.9525 ; 2.0286 ; 2.1428 ; 2.314 ; 2.5 ] 
  
Force (kips): [-1.27234 ; 1.57796 ; 3.61914 ; 6.25918 ; 9.58374 ; 13.6491 ; 14.9555 ; 16.6249 ; 18.6384 ; 21.1038 ; 23.7884 ; 26.1122 ; 27.815 ; 29.3747 ; 29.8479 ; 30.4747 ; 31.3098 ; 32.3694 ; 33.6768 ; 
35.2978 ; 37.2259 ; 37.8158 ; 38.6218 ; 39.6726 ; 40.0274 ; 40.1598 ; 40.3543 ; 40.6263 ; 41.0115 ; 41.5528 ; 41.758 ; 42.0621 ; 42.5013 ; 43.1029 ; 43.3378 ; 43.6951 ; 44.1759 ; 44.344 ; 44.4067 ; 44.4979 ; 
44.6295 ; 44.8197 ; 45.0774 ; 45.4263 ; 45.8814 ; 46.2979 ] 
  
Bolt 1 - Tensile Force (kips): [48.3355 ; 48.2467 ; 48.1777 ; 48.0787 ; 47.941 ; 47.7553 ; 47.6903 ; 47.6012 ; 47.4833 ; 47.3214 ; 47.1146 ; 46.6937 ; 46.0031 ; 45.1818 ; 44.879 ; 44.3978 ; 43.5879 ; 42.3679 ; 
40.6381 ; 38.0629 ; 34.57 ; 33.6098 ; 33.2672 ; 33.2504 ; 33.2585 ; 33.2191 ; 33.1365 ; 33.155 ; 33.1973 ; 33.2869 ; 33.3265 ; 33.3145 ; 33.2837 ; 33.3453 ; 33.1402 ; 32.8446 ; 32.6399 ; 32.5348 ; 32.4516 ; 
32.3315 ; 32.1601 ; 31.9629 ; 31.7937 ; 31.3638 ; 30.362 ; 29.5638 ] 
  
Bolt 1 - Shear Force (kips): [0.0679077 ; 0.0838671 ; 0.167516 ; 0.284286 ; 0.440008 ; 0.645585 ; 0.716158 ; 0.810403 ; 0.93159 ; 1.09177 ; 1.28703 ; 1.68299 ; 2.29507 ; 2.97552 ; 3.21926 ; 3.59972 ; 4.22119 
; 5.12001 ; 6.33637 ; 8.04013 ; 10.1798 ; 10.7474 ; 10.9589 ; 10.9697 ; 10.9739 ; 11.0676 ; 11.2214 ; 11.2299 ; 11.234 ; 11.2426 ; 11.2475 ; 11.6071 ; 12.4389 ; 13.4275 ; 14.4119 ; 15.8518 ; 17.14 ; 17.5968 ; 
17.8413 ; 18.179 ; 18.6375 ; 19.19 ; 19.7822 ; 20.9247 ; 22.9724 ; 24.8896 ] 
  
Bolt 2 - Tensile Force (kips): [48.3238 ; 48.2483 ; 48.1722 ; 48.0623 ; 47.9312 ; 47.7765 ; 47.7282 ; 47.6721 ; 47.6083 ; 47.5486 ; 47.5131 ; 47.357 ; 47.0138 ; 46.8339 ; 46.822 ; 46.839 ; 46.9669 ; 47.241 ; 
47.6581 ; 48.4471 ; 50.0674 ; 50.6029 ; 51.3069 ; 52.0895 ; 52.3344 ; 52.4349 ; 52.5847 ; 52.7684 ; 53.0264 ; 53.3869 ; 53.5091 ; 53.7901 ; 54.2805 ; 54.9923 ; 55.282 ; 55.7534 ; 56.4 ; 56.6469 ; 56.7368 ; 
56.8671 ; 57.0566 ; 57.3419 ; 57.7553 ; 58.3053 ; 58.9327 ; 59.517 ] 
  
Bolt 2 - Shear Force (kips): [0.0444832 ; 0.107401 ; 0.211498 ; 0.350009 ; 0.532249 ; 0.769016 ; 0.848477 ; 0.954087 ; 1.08794 ; 1.26213 ; 1.46895 ; 1.85917 ; 2.42736 ; 3.043 ; 3.2544 ; 3.57755 ; 4.0864 ; 
4.79402 ; 5.70944 ; 6.87789 ; 8.24777 ; 8.67619 ; 9.32463 ; 10.2092 ; 10.5048 ; 10.5982 ; 10.7314 ; 10.9488 ; 11.2513 ; 11.7065 ; 12.0385 ; 12.369 ; 12.7043 ; 13.2821 ; 13.3911 ; 13.4933 ; 13.8995 ; 14.0187 ; 
14.06 ; 14.1361 ; 14.2402 ; 14.3832 ; 14.5752 ; 14.7914 ; 15.2288 ; 15.5787 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9007 ; 49.8496 ; 49.8609 ; 50.0218 ; 50.4779 ; 50.696 ; 51.1672 ; 51.8932 ; 52.9085 ; 54.5198 ; 57.025 ; 60.4276 ; 64.7293 ; 66.0797 ; 67.8566 ; 70.0483 ; 72.6038 ; 
75.2919 ; 78.3428 ; 81.9519 ; 83.0457 ; 84.5304 ; 86.3329 ; 86.9053 ; 87.1163 ; 87.4278 ; 87.8736 ; 88.5161 ; 89.4004 ; 89.6536 ; 90.0537 ; 90.6786 ; 91.5501 ; 91.8655 ; 92.2815 ; 92.8165 ; 92.9949 ; 93.0639 ; 
93.1696 ; 93.32 ; 93.5071 ; 93.7666 ; 94.1248 ; 94.429 ; 94.7036 ] 
  
Bolt 3 - Shear Force (kips): [0.037094 ; 0.015084 ; 0.044447 ; 0.092276 ; 0.15813 ; 0.24794 ; 0.28057 ; 0.32373 ; 0.38279 ; 0.46922 ; 0.60199 ; 0.78801 ; 1.0444 ; 1.2909 ; 1.342 ; 1.4052 ; 1.4876 ; 1.6091 ; 
1.752 ; 1.8758 ; 2.0072 ; 2.0455 ; 2.0765 ; 2.0664 ; 2.0499 ; 2.0412 ; 2.0261 ; 2.0015 ; 1.9567 ; 1.9111 ; 1.9671 ; 2.0038 ; 2.005 ; 1.9418 ; 1.8844 ; 2.156 ; 2.5213 ; 2.6611 ; 2.7025 ; 2.7502 ; 2.8228 ; 3.0676 ; 
3.5995 ; 4.2523 ; 5.1696 ; 5.8249 ] 
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Figure B.286 Connection L8_6_1.0_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.1121e+003 
  
Plastic Stiffness (k/in): 98.4842 
  
Displacement (in): [4.557e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.072734 ; 0.075862 ; 0.077036 ; 0.078795 ; 0.081435 ; 
0.085395 ; 0.091334 ; 0.093561 ; 0.096902 ; 0.098155 ; 0.10003 ; 0.10285 ; 0.10567 ; 0.10849 ; 0.11272 ; 0.11906 ; 0.12857 ; 0.13214 ; 0.13348 ; 0.13549 ; 0.1385 ; 0.14301 ; 0.14979 ; 0.15995 ; 0.17518 ; 
0.19804 ; 0.23233 ; 0.24519 ; 0.26448 ; 0.27171 ; 0.28256 ; 0.29883 ; 0.32324 ; 0.35985 ; 0.41478 ; 0.43537 ; 0.46627 ; 0.51261 ; 0.52999 ; 0.55605 ; 0.59515 ; 0.6538 ; 0.74178 ; 0.87374 ; 0.92322 ; 0.99745 ; 
1.1088 ; 1.1506 ; 1.2132 ; 1.3071 ; 1.4481 ; 1.6594 ; 1.9094 ; 2.1594 ; 2.4094 ; 2.5 ] 
  
Force (kips): [-1.50851 ; 6.33918 ; 12.3824 ; 19.5657 ; 25.1931 ; 29.5563 ; 33.37 ; 35.4356 ; 38.081 ; 41.3151 ; 43.036 ; 43.0306 ; 43.1451 ; 43.3496 ; 43.61 ; 43.6271 ; 43.6237 ; 43.6139 ; 44.026 ; 45.0726 ; 
45.4452 ; 45.8658 ; 46.5595 ; 47.2961 ; 48.0012 ; 49.4079 ; 51.3983 ; 53.8189 ; 54.5688 ; 54.8454 ; 55.2457 ; 55.8016 ; 56.5484 ; 57.5536 ; 58.9112 ; 60.6018 ; 62.6501 ; 65.2816 ; 66.167 ; 67.3674 ; 67.7996 ; 
68.4192 ; 69.2912 ; 70.4932 ; 72.1048 ; 74.1442 ; 74.8364 ; 75.7898 ; 77.0682 ; 77.5124 ; 78.1455 ; 79.0116 ; 80.1423 ; 81.4004 ; 82.4961 ; 82.8387 ; 83.2966 ; 83.903 ; 84.1143 ; 84.4033 ; 84.806 ; 85.3633 ; 
86.1238 ; 86.9364 ; 87.6601 ; 88.2896 ; 88.4986 ] 
  
Bolt 1 - Tensile Force (kips): [48.4184 ; 48.1375 ; 47.8903 ; 47.5709 ; 47.2897 ; 47.0451 ; 46.3629 ; 44.3673 ; 41.1499 ; 36.2719 ; 33.2884 ; 33.2813 ; 33.1794 ; 33.0421 ; 33.0235 ; 33.0048 ; 32.991 ; 32.9819 ; 
32.9389 ; 32.9055 ; 32.8851 ; 32.8658 ; 32.8547 ; 32.8415 ; 32.774 ; 32.5562 ; 32.3197 ; 32.1457 ; 32.0425 ; 31.9771 ; 31.8728 ; 31.7158 ; 31.4989 ; 31.3101 ; 31.0516 ; 30.4443 ; 29.4076 ; 28.5188 ; 28.3285 ; 
28.1047 ; 27.9858 ; 27.8374 ; 27.6926 ; 27.514 ; 27.2034 ; 26.4144 ; 26.1854 ; 25.9161 ; 25.696 ; 25.6407 ; 25.6096 ; 25.6287 ; 25.7164 ; 25.8737 ; 25.9282 ; 25.8345 ; 25.7479 ; 25.6331 ; 25.5401 ; 25.4325 ; 
25.3082 ; 25.1948 ; 25.2896 ; 25.5721 ; 25.7787 ; 25.9491 ; 26.0103 ] 
  
Bolt 1 - Shear Force (kips): [0.0588594 ; 0.293371 ; 0.557892 ; 0.885891 ; 1.15257 ; 1.37252 ; 1.99615 ; 3.63541 ; 6.00733 ; 9.21348 ; 10.9835 ; 10.9822 ; 11.1314 ; 11.3274 ; 11.3458 ; 11.3572 ; 11.3585 ; 
11.3557 ; 11.7674 ; 12.2026 ; 12.428 ; 12.6389 ; 13.0521 ; 13.3995 ; 13.9192 ; 15.2243 ; 16.4141 ; 17.3485 ; 17.6993 ; 17.8901 ; 18.183 ; 18.5998 ; 19.156 ; 19.7116 ; 20.3612 ; 21.6971 ; 23.9736 ; 26.7436 ; 
27.5009 ; 28.5807 ; 29.0201 ; 29.6165 ; 30.3621 ; 31.4529 ; 33.2218 ; 36.1669 ; 37.0415 ; 38.1117 ; 39.3443 ; 39.7327 ; 40.2406 ; 40.9049 ; 41.8239 ; 43.0157 ; 44.5885 ; 45.2328 ; 45.9877 ; 46.9036 ; 47.2699 ; 
47.7699 ; 48.4328 ; 49.2721 ; 50.2753 ; 51.2385 ; 52.1116 ; 52.7459 ; 52.9323 ] 
  
Bolt 2 - Tensile Force (kips): [48.4237 ; 48.1454 ; 47.8919 ; 47.5731 ; 47.3092 ; 47.0976 ; 46.4982 ; 44.5655 ; 41.446 ; 36.7919 ; 33.5397 ; 33.5302 ; 33.5276 ; 33.4955 ; 33.2824 ; 33.2626 ; 33.2486 ; 33.2397 ; 
33.2651 ; 33.3058 ; 33.3278 ; 33.3557 ; 33.4033 ; 33.4725 ; 33.5593 ; 33.6858 ; 33.6842 ; 33.6863 ; 33.7229 ; 33.7476 ; 33.7888 ; 33.8626 ; 33.9797 ; 34.0922 ; 34.2944 ; 34.8382 ; 35.8356 ; 37.1662 ; 37.5937 ; 
38.3646 ; 38.6688 ; 39.1392 ; 39.8381 ; 40.8537 ; 42.1519 ; 43.5139 ; 43.8873 ; 44.4003 ; 44.975 ; 45.1663 ; 45.3815 ; 45.6885 ; 46.1816 ; 46.9608 ; 48.0634 ; 48.4646 ; 49.0302 ; 49.7515 ; 49.9965 ; 50.3674 ; 
50.902 ; 51.6683 ; 52.7581 ; 54.0059 ; 55.1579 ; 56.2505 ; 56.6136 ] 
  
Bolt 2 - Shear Force (kips): [0.071876 ; 0.294186 ; 0.565561 ; 0.896848 ; 1.16178 ; 1.37465 ; 1.95266 ; 3.57122 ; 5.91871 ; 9.06394 ; 11.0614 ; 11.0624 ; 11.0634 ; 11.1278 ; 11.45 ; 11.4682 ; 11.4721 ; 11.4701 
; 11.4779 ; 12.1083 ; 12.2659 ; 12.4848 ; 12.7997 ; 13.2139 ; 13.4333 ; 13.6534 ; 14.682 ; 16.3569 ; 16.8165 ; 16.9361 ; 17.0955 ; 17.308 ; 17.5971 ; 18.1595 ; 19.0746 ; 19.8602 ; 20.6194 ; 22.1583 ; 22.861 ; 
23.6565 ; 23.9151 ; 24.2681 ; 24.7457 ; 25.3466 ; 26.0353 ; 26.8087 ; 27.1955 ; 27.7132 ; 28.4917 ; 28.7723 ; 29.2419 ; 29.8467 ; 30.5687 ; 31.3208 ; 32.0734 ; 32.3575 ; 32.7877 ; 33.4259 ; 33.6233 ; 33.8823 ; 
34.2467 ; 34.717 ; 35.3057 ; 35.8838 ; 36.3909 ; 36.8846 ; 37.0639 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9467 ; 50.0233 ; 50.3283 ; 50.8559 ; 51.56 ; 52.3043 ; 52.7412 ; 53.3748 ; 54.4335 ; 55.2065 ; 55.2021 ; 55.259 ; 55.3619 ; 55.5014 ; 55.5108 ; 55.508 ; 55.4981 ; 55.7227 ; 
56.3413 ; 56.5783 ; 56.8566 ; 57.3518 ; 57.9036 ; 58.475 ; 59.6808 ; 61.5909 ; 64.2815 ; 65.1932 ; 65.5352 ; 66.0362 ; 66.7482 ; 67.7295 ; 69.0663 ; 70.8868 ; 73.0922 ; 75.5862 ; 78.56 ; 79.5422 ; 80.8795 ; 
81.3599 ; 82.0483 ; 83.02 ; 84.3643 ; 86.1454 ; 88.3234 ; 89.0604 ; 90.0932 ; 91.4899 ; 91.9712 ; 92.6566 ; 93.5938 ; 94.786 ; 95.9761 ; 96.5914 ; 96.7325 ; 96.9043 ; 97.108 ; 97.1739 ; 97.2649 ; 97.3851 ; 
97.5354 ; 97.7343 ; 97.9432 ; 98.1309 ; 98.3027 ; 98.3613 ] 
  
Bolt 3 - Shear Force (kips): [0.032744 ; 0.049876 ; 0.11782 ; 0.21152 ; 0.29526 ; 0.36793 ; 0.43984 ; 0.4795 ; 0.53422 ; 0.60366 ; 0.64076 ; 0.64051 ; 0.64288 ; 0.64681 ; 0.65205 ; 0.6524 ; 0.65232 ; 0.65185 ; 
0.65986 ; 0.68118 ; 0.68926 ; 0.69897 ; 0.71435 ; 0.73157 ; 0.74714 ; 0.78067 ; 0.83504 ; 0.91104 ; 0.93009 ; 0.93629 ; 0.94422 ; 0.95308 ; 0.96135 ; 0.96715 ; 0.97044 ; 0.9737 ; 1.0023 ; 1.0753 ; 1.091 ; 1.1038 
; 1.1061 ; 1.1083 ; 1.1083 ; 1.1033 ; 1.0789 ; 1.0443 ; 1.0362 ; 1.0201 ; 0.97282 ; 0.94767 ; 0.90257 ; 0.82635 ; 0.71004 ; 0.53469 ; 0.32669 ; 0.27416 ; 0.2174 ; 0.1617 ; 0.14592 ; 0.12711 ; 0.10867 ; 0.09712 ; 
0.088405 ; 0.083241 ; 0.079289 ; 0.076409 ; 0.07594 ] 
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Figure B.287 Connection L8_6_1.0_0.875_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.1331e+003 
  
Plastic Stiffness (k/in): 40.5386 
  
Displacement (in): [4.8615e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.15542 ; 0.17918 ; 0.18809 
; 0.20145 ; 0.20646 ; 0.21398 ; 0.22526 ; 0.22631 ; 0.2279 ; 0.23028 ; 0.23384 ; 0.23919 ; 0.24722 ; 0.25926 ; 0.27732 ; 0.30442 ; 0.31457 ; 0.32981 ; 0.35267 ; 0.38696 ; 0.39982 ; 0.40464 ; 0.41187 ; 0.42272 ; 
0.439 ; 0.46341 ; 0.50002 ; 0.51375 ; 0.53435 ; 0.56524 ; 0.61158 ; 0.68109 ; 0.70716 ; 0.74626 ; 0.80491 ; 0.89288 ; 1.0249 ; 1.0743 ; 1.1486 ; 1.2599 ; 1.3713 ; 1.4826 ; 1.6496 ; 1.6914 ; 1.7331 ; 1.7957 ; 
1.8897 ; 2.0306 ; 2.242 ; 2.492 ; 2.5 ] 
  
Force (kips): [-1.61867 ; 2.98787 ; 6.45378 ; 10.7481 ; 16.0345 ; 22.0775 ; 23.8429 ; 26.1937 ; 29.0361 ; 31.9889 ; 34.8694 ; 37.5176 ; 40.0279 ; 42.4528 ; 43.0755 ; 43.8811 ; 44.1703 ; 44.5467 ; 44.6302 ; 
44.9301 ; 45.219 ; 45.2239 ; 45.2928 ; 45.3955 ; 45.5514 ; 45.7684 ; 46.0623 ; 46.4814 ; 47.0557 ; 47.8498 ; 48.1526 ; 48.6128 ; 49.2739 ; 50.1636 ; 50.4873 ; 50.6124 ; 50.8049 ; 51.1012 ; 51.4952 ; 52.0642 ; 
52.9118 ; 53.2226 ; 53.6807 ; 54.3409 ; 55.2802 ; 56.5495 ; 56.991 ; 57.6048 ; 58.4481 ; 59.6441 ; 61.2093 ; 61.7474 ; 62.512 ; 63.58 ; 64.5059 ; 65.2581 ; 66.0816 ; 66.2749 ; 66.4542 ; 66.7006 ; 67.0369 ; 
67.4928 ; 68.0765 ; 68.6535 ; 68.6707 ] 
  
Bolt 1 - Tensile Force (kips): [48.4076 ; 48.245 ; 48.105 ; 47.9175 ; 47.6685 ; 47.3376 ; 47.2288 ; 47.0741 ; 46.7588 ; 45.9208 ; 44.1518 ; 40.8334 ; 37.0974 ; 33.4397 ; 33.3431 ; 33.3411 ; 33.267 ; 33.1053 ; 
33.0953 ; 33.1111 ; 33.1234 ; 33.1222 ; 33.1131 ; 33.105 ; 33.0922 ; 33.085 ; 33.0911 ; 33.0957 ; 33.1101 ; 33.1513 ; 33.0952 ; 32.9072 ; 32.656 ; 32.4721 ; 32.3456 ; 32.2643 ; 32.1436 ; 31.9694 ; 31.7752 ; 
31.6212 ; 31.1096 ; 30.8148 ; 30.3255 ; 29.7434 ; 29.1878 ; 28.7867 ; 28.5321 ; 28.2445 ; 28.0484 ; 27.61 ; 26.824 ; 26.5977 ; 26.3191 ; 26.1125 ; 26.0793 ; 26.1168 ; 26.2195 ; 26.2187 ; 26.2176 ; 26.2185 ; 
26.1572 ; 26.0083 ; 25.8569 ; 25.6727 ; 25.6636 ] 
  
Bolt 1 - Shear Force (kips): [0.0630837 ; 0.159082 ; 0.315832 ; 0.51956 ; 0.784451 ; 1.11075 ; 1.21263 ; 1.35446 ; 1.64785 ; 2.38888 ; 3.81886 ; 6.24978 ; 8.72337 ; 10.9307 ; 10.9949 ; 11.0017 ; 11.1301 ; 
11.3652 ; 11.3697 ; 11.3743 ; 11.3773 ; 11.3768 ; 11.4541 ; 11.5719 ; 11.7792 ; 12.0126 ; 12.2192 ; 12.5561 ; 13.0094 ; 13.5652 ; 14.0092 ; 14.9128 ; 16.147 ; 17.3542 ; 17.8464 ; 18.091 ; 18.4449 ; 18.9366 ; 
19.5242 ; 20.1806 ; 21.5895 ; 22.2653 ; 23.3992 ; 24.8228 ; 26.536 ; 28.3042 ; 29.0963 ; 30.1305 ; 31.312 ; 33.3631 ; 36.4322 ; 37.3522 ; 38.5125 ; 39.9212 ; 41.003 ; 41.8875 ; 43.051 ; 43.3548 ; 43.6456 ; 
44.0482 ; 44.6092 ; 45.4248 ; 46.3414 ; 47.2431 ; 47.2751 ] 
  
Bolt 2 - Tensile Force (kips): [48.3996 ; 48.2591 ; 48.123 ; 47.9485 ; 47.738 ; 47.5054 ; 47.4442 ; 47.3628 ; 47.1903 ; 46.585 ; 45.162 ; 42.5157 ; 40.5447 ; 39.6158 ; 38.9515 ; 38.0198 ; 38.0109 ; 38.1623 ; 
38.1596 ; 38.3566 ; 38.5219 ; 38.5181 ; 38.5871 ; 38.6882 ; 38.8375 ; 39.0506 ; 39.3466 ; 39.761 ; 40.3385 ; 41.0288 ; 41.3108 ; 41.7254 ; 42.289 ; 43.0878 ; 43.4029 ; 43.5209 ; 43.6946 ; 43.9461 ; 44.2983 ; 
44.7888 ; 45.54 ; 45.819 ; 46.2128 ; 46.647 ; 47.2173 ; 48.0623 ; 48.405 ; 48.9234 ; 49.6571 ; 50.5332 ; 51.7448 ; 52.0601 ; 52.5146 ; 53.2589 ; 54.056 ; 54.8139 ; 55.8152 ; 56.0469 ; 56.275 ; 56.6046 ; 57.0185 ; 
57.5552 ; 58.3076 ; 59.1322 ; 59.1584 ] 
  
Bolt 2 - Shear Force (kips): [0.0758103 ; 0.149009 ; 0.305566 ; 0.506253 ; 0.762968 ; 1.06988 ; 1.16262 ; 1.29036 ; 1.53775 ; 2.19969 ; 3.54365 ; 5.87161 ; 8.09426 ; 10.123 ; 10.9886 ; 12.1651 ; 12.378 ; 
12.552 ; 12.6422 ; 12.8924 ; 13.1463 ; 13.1539 ; 13.1742 ; 13.204 ; 13.2472 ; 13.3083 ; 13.3918 ; 13.505 ; 13.6662 ; 14.2576 ; 14.4164 ; 14.598 ; 14.9005 ; 15.3477 ; 15.4877 ; 15.5443 ; 15.6266 ; 15.7476 ; 
15.9189 ; 16.1553 ; 16.5033 ; 16.6239 ; 16.7635 ; 17.1929 ; 17.9346 ; 19.1372 ; 19.4306 ; 19.772 ; 20.2762 ; 21.3767 ; 22.4609 ; 23.0393 ; 23.7899 ; 24.6333 ; 25.3544 ; 25.9213 ; 26.4169 ; 26.5203 ; 26.619 ; 
26.7605 ; 27.0675 ; 27.5183 ; 27.9866 ; 28.3193 ; 28.3271 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.889 ; 49.88 ; 49.9983 ; 50.3492 ; 51.2486 ; 51.6561 ; 52.2302 ; 53.0187 ; 54.0504 ; 55.5217 ; 57.5483 ; 60.5615 ; 64.2271 ; 65.2145 ; 66.4631 ; 66.8979 ; 67.4557 ; 67.5804 
; 68.0171 ; 68.4463 ; 68.4542 ; 68.5528 ; 68.6997 ; 68.9207 ; 69.2363 ; 69.6778 ; 70.3098 ; 71.1916 ; 72.419 ; 72.866 ; 73.5249 ; 74.455 ; 75.7122 ; 76.1648 ; 76.3363 ; 76.6036 ; 77.0169 ; 77.5554 ; 78.3619 ; 
79.5113 ; 79.8998 ; 80.4722 ; 81.3314 ; 82.6006 ; 84.2304 ; 84.7599 ; 85.4885 ; 86.5257 ; 88.0354 ; 90.068 ; 90.7606 ; 91.7073 ; 92.7513 ; 93.5569 ; 94.0985 ; 94.7003 ; 94.8689 ; 95.0492 ; 95.2999 ; 95.645 ; 
96.0912 ; 96.6259 ; 97.1318 ; 97.1468 ] 
  
Bolt 3 - Shear Force (kips): [0.053241 ; 0.015981 ; 0.061323 ; 0.12666 ; 0.21584 ; 0.33603 ; 0.37581 ; 0.43298 ; 0.5137 ; 0.61928 ; 0.7385 ; 0.86366 ; 1.0552 ; 1.2938 ; 1.3523 ; 1.4287 ; 1.4552 ; 1.4901 ; 1.4984 
; 1.5275 ; 1.5568 ; 1.5573 ; 1.5629 ; 1.571 ; 1.583 ; 1.6012 ; 1.6292 ; 1.6703 ; 1.7303 ; 1.8087 ; 1.8318 ; 1.8594 ; 1.8914 ; 1.9293 ; 1.9397 ; 1.943 ; 1.9479 ; 1.9577 ; 1.9745 ; 2.0455 ; 2.3855 ; 2.726 ; 3.2373 ; 
4.098 ; 5.5107 ; 6.7742 ; 7.1248 ; 7.5206 ; 8.0914 ; 8.8303 ; 9.4694 ; 9.6334 ; 9.5344 ; 8.4837 ; 7.7639 ; 7.1509 ; 6.613 ; 6.5681 ; 6.4913 ; 6.3823 ; 6.2394 ; 5.9891 ; 5.6998 ; 5.5404 ; 5.5355 ] 
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Figure B.288 Connection L8_6_1.0_0.875_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_0.875_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4941e+003 
  
Plastic Stiffness (k/in): 21.5391 
  
Displacement (in): [4.6149e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.15542 ; 0.17918 ; 0.21482 
; 0.26827 ; 0.34845 ; 0.46872 ; 0.64913 ; 0.89913 ; 0.96163 ; 0.98506 ; 1.0202 ; 1.073 ; 1.1521 ; 1.2707 ; 1.3152 ; 1.382 ; 1.407 ; 1.4445 ; 1.5008 ; 1.5571 ; 1.6135 ; 1.6979 ; 1.7296 ; 1.7771 ; 1.7949 ; 1.8217 ; 
1.8618 ; 1.9219 ; 2.0121 ; 2.0459 ; 2.0967 ; 2.1728 ; 2.2869 ; 2.4582 ; 2.5 ] 
  
Force (kips): [-1.53101 ; 1.33653 ; 3.34025 ; 5.92232 ; 9.1854 ; 13.193 ; 14.4914 ; 16.161 ; 18.1988 ; 20.6866 ; 23.4546 ; 25.8972 ; 27.7599 ; 29.3425 ; 29.8153 ; 30.4464 ; 31.2775 ; 32.336 ; 33.6481 ; 35.2895 ; 
37.2324 ; 39.3007 ; 39.7394 ; 39.8964 ; 40.1328 ; 40.4629 ; 40.9255 ; 41.5609 ; 41.8223 ; 42.1847 ; 42.3161 ; 42.5076 ; 42.7823 ; 43.0602 ; 43.3342 ; 43.7139 ; 43.8464 ; 44.0491 ; 44.128 ; 44.242 ; 44.4059 ; 
44.6393 ; 44.9601 ; 45.0729 ; 45.2343 ; 45.461 ; 45.7686 ; 46.1688 ; 46.2594 ] 
  
Bolt 1 - Tensile Force (kips): [48.4067 ; 48.3056 ; 48.2272 ; 48.1156 ; 47.9643 ; 47.7619 ; 47.6902 ; 47.5924 ; 47.4629 ; 47.2863 ; 47.0609 ; 46.5654 ; 45.7872 ; 44.9107 ; 44.6061 ; 44.143 ; 43.378 ; 42.2026 ; 
40.5699 ; 38.1142 ; 34.752 ; 33.873 ; 33.9459 ; 33.9761 ; 33.8941 ; 33.9602 ; 34.1179 ; 34.4024 ; 34.361 ; 34.4491 ; 34.4909 ; 34.5608 ; 34.6919 ; 34.6021 ; 34.3661 ; 34.1678 ; 34.1429 ; 34.0975 ; 34.0081 ; 
33.8822 ; 33.7295 ; 33.6062 ; 33.4383 ; 33.3138 ; 33.1489 ; 32.8513 ; 32.4141 ; 31.8845 ; 31.7782 ] 
  
Bolt 1 - Shear Force (kips): [0.0603125 ; 0.091659 ; 0.183598 ; 0.309372 ; 0.477144 ; 0.698678 ; 0.774786 ; 0.876998 ; 1.00912 ; 1.18232 ; 1.39638 ; 1.86591 ; 2.54652 ; 3.27052 ; 3.51553 ; 3.88134 ; 4.47075 ; 
5.34721 ; 6.52417 ; 8.21645 ; 10.3931 ; 11.1695 ; 11.1993 ; 11.2099 ; 11.4087 ; 11.4686 ; 11.5199 ; 11.5909 ; 12.176 ; 12.7346 ; 12.9813 ; 13.3757 ; 13.8326 ; 14.7418 ; 15.873 ; 17.1852 ; 17.5091 ; 17.9773 ; 
18.2698 ; 18.6798 ; 19.215 ; 19.8016 ; 20.6615 ; 21.0666 ; 21.6433 ; 22.5675 ; 23.8486 ; 25.4886 ; 25.8446 ] 
  
Bolt 2 - Tensile Force (kips): [48.3979 ; 48.3189 ; 48.2468 ; 48.1472 ; 48.0212 ; 47.8883 ; 47.8472 ; 47.8011 ; 47.7614 ; 47.728 ; 47.7318 ; 47.6106 ; 47.2883 ; 47.1698 ; 47.191 ; 47.2769 ; 47.5269 ; 47.9862 ; 
48.6042 ; 49.4486 ; 50.6251 ; 51.6794 ; 51.8783 ; 51.9429 ; 52.0731 ; 52.2206 ; 52.4444 ; 52.75 ; 52.9805 ; 53.314 ; 53.4484 ; 53.6562 ; 53.9175 ; 54.26 ; 54.6258 ; 55.0987 ; 55.2402 ; 55.4812 ; 55.5878 ; 
55.7476 ; 55.9829 ; 56.3119 ; 56.7798 ; 56.9502 ; 57.2129 ; 57.6431 ; 58.22 ; 58.936 ; 59.0764 ] 
  
Bolt 2 - Shear Force (kips): [0.0723998 ; 0.0802214 ; 0.169857 ; 0.291139 ; 0.451094 ; 0.65766 ; 0.727318 ; 0.819729 ; 0.936343 ; 1.0877 ; 1.26846 ; 1.65635 ; 2.25879 ; 2.89435 ; 3.10022 ; 3.39926 ; 3.86261 ; 
4.52422 ; 5.36079 ; 6.48498 ; 7.95383 ; 9.78444 ; 10.1682 ; 10.3054 ; 10.4755 ; 10.7417 ; 11.1044 ; 11.6314 ; 11.9255 ; 12.27 ; 12.3584 ; 12.4611 ; 12.7384 ; 12.8741 ; 12.9449 ; 13.1537 ; 13.2861 ; 13.4395 ; 
13.47 ; 13.5133 ; 13.6003 ; 13.857 ; 14.1635 ; 14.2374 ; 14.329 ; 14.4058 ; 14.4968 ; 14.7793 ; 14.8761 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9006 ; 49.8468 ; 49.8545 ; 50.0132 ; 50.4595 ; 50.6682 ; 51.1194 ; 51.8504 ; 52.8691 ; 54.4961 ; 57.0084 ; 60.4093 ; 64.7424 ; 66.1112 ; 67.9239 ; 70.169 ; 72.7678 ; 
75.4953 ; 78.5701 ; 82.1734 ; 85.9339 ; 86.6353 ; 86.8829 ; 87.2556 ; 87.7904 ; 88.5496 ; 89.622 ; 90.0236 ; 90.5 ; 90.6688 ; 90.9231 ; 91.2998 ; 91.6805 ; 92.0654 ; 92.5895 ; 92.763 ; 92.9877 ; 93.0657 ; 
93.1881 ; 93.3688 ; 93.6061 ; 93.9272 ; 94.0292 ; 94.1253 ; 94.2935 ; 94.5439 ; 94.7615 ; 94.8106 ] 
  
Bolt 3 - Shear Force (kips): [0.054512 ; 0.011031 ; 0.028948 ; 0.072294 ; 0.13352 ; 0.21694 ; 0.24735 ; 0.28838 ; 0.34502 ; 0.42927 ; 0.55547 ; 0.73611 ; 0.98486 ; 1.2243 ; 1.2719 ; 1.3289 ; 1.3994 ; 1.5098 ; 
1.6479 ; 1.7662 ; 1.8941 ; 1.9849 ; 1.9778 ; 1.9725 ; 1.9596 ; 1.9355 ; 1.8891 ; 1.7985 ; 1.7544 ; 1.8226 ; 1.8442 ; 1.8606 ; 1.8625 ; 1.8362 ; 1.7449 ; 1.6776 ; 1.6521 ; 1.7939 ; 1.8779 ; 1.9794 ; 2.1077 ; 2.3338 ; 
2.7797 ; 2.9627 ; 3.2903 ; 3.7637 ; 4.3789 ; 5.2225 ; 5.4014 ] 
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Figure B.289 Connection L8_6_1.0_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 8.7556e+003 
  
Plastic Stiffness (k/in): 51.2478 
  
Displacement (in): [9.2415e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.02462 ; 0.032963 ; 0.045477 ; 0.064248 ; 0.092405 ; 0.10296 ; 0.1188 ; 0.12474 ; 0.12697 ; 
0.13031 ; 0.13532 ; 0.14284 ; 0.14566 ; 0.14671 ; 0.1483 ; 0.15068 ; 0.15424 ; 0.1596 ; 0.1616 ; 0.16461 ; 0.16913 ; 0.1759 ; 0.18606 ; 0.2013 ; 0.22416 ; 0.25845 ; 0.26166 ; 0.26648 ; 0.27371 ; 0.28456 ; 
0.30084 ; 0.32525 ; 0.3344 ; 0.34813 ; 0.36873 ; 0.39962 ; 0.41121 ; 0.42858 ; 0.45465 ; 0.49375 ; 0.50841 ; 0.53041 ; 0.5634 ; 0.61288 ; 0.68711 ; 0.71495 ; 0.7567 ; 0.81933 ; 0.91328 ; 0.94851 ; 1.0014 ; 
1.0806 ; 1.1103 ; 1.1549 ; 1.2218 ; 1.3221 ; 1.4726 ; 1.5291 ; 1.6137 ; 1.7407 ; 1.9311 ; 2.1811 ; 2.4311 ; 2.5 ] 
  
Force (kips): [-2.30325 ; 7.58206 ; 14.7975 ; 23.1644 ; 31.89 ; 34.2598 ; 37.2911 ; 40.7983 ; 43.7792 ; 46.3916 ; 49.2761 ; 51.765 ; 54.1137 ; 54.7334 ; 54.8566 ; 54.7696 ; 54.7932 ; 54.9821 ; 55.1149 ; 55.0127 ; 
54.978 ; 55.1782 ; 55.3299 ; 55.5506 ; 55.8512 ; 56.2638 ; 56.4041 ; 56.6319 ; 56.9482 ; 57.4097 ; 58.1095 ; 59.173 ; 60.7115 ; 62.8406 ; 63.0324 ; 63.3147 ; 63.7233 ; 64.3037 ; 65.1355 ; 66.3849 ; 66.884 ; 
67.5963 ; 68.6928 ; 70.1591 ; 70.6988 ; 71.48 ; 72.6084 ; 74.1455 ; 74.6988 ; 75.493 ; 76.6172 ; 78.2053 ; 80.3393 ; 81.0891 ; 82.159 ; 83.6358 ; 85.6293 ; 86.312 ; 87.2682 ; 88.5758 ; 89.0423 ; 89.739 ; 90.6969 
; 91.996 ; 93.7217 ; 94.3178 ; 95.1463 ; 96.2702 ; 97.6981 ; 99.1362 ; 100.276 ; 100.56 ] 
  
Bolt 1 - Tensile Force (kips): [63.1239 ; 62.7724 ; 62.4967 ; 62.1486 ; 61.7469 ; 61.6244 ; 61.4485 ; 61.1694 ; 60.2033 ; 58.041 ; 54.9557 ; 51.4353 ; 46.8255 ; 44.6934 ; 42.8917 ; 42.8186 ; 42.7313 ; 42.3851 ; 
42.1984 ; 42.0821 ; 42.0593 ; 42.0342 ; 42.0121 ; 41.9831 ; 41.9481 ; 41.9182 ; 41.9085 ; 41.8712 ; 41.8307 ; 41.7876 ; 41.6959 ; 41.5652 ; 41.3058 ; 41.0119 ; 40.964 ; 40.8877 ; 40.7686 ; 40.5911 ; 40.2747 ; 
39.8232 ; 39.5893 ; 39.2013 ; 38.6412 ; 37.8741 ; 37.632 ; 37.3205 ; 36.8672 ; 36.329 ; 36.1777 ; 35.9301 ; 35.6062 ; 35.3135 ; 34.9854 ; 34.7942 ; 34.4248 ; 34.0171 ; 33.514 ; 33.4003 ; 33.277 ; 33.2031 ; 
33.1835 ; 33.1804 ; 33.2196 ; 33.2974 ; 33.2422 ; 33.1876 ; 33.0528 ; 32.8769 ; 32.5619 ; 32.3224 ; 32.1963 ; 32.1819 ] 
  
Bolt 1 - Shear Force (kips): [ 0.11487 ; 0.316443 ; 0.617292 ; 0.983467 ; 1.39475 ; 1.51763 ; 1.69101 ; 1.97367 ; 3.02179 ; 5.03076 ; 7.54824 ; 10.0384 ; 12.7002 ; 13.6101 ; 14.1375 ; 14.1277 ; 14.1984 ; 
14.4129 ; 14.4395 ; 14.428 ; 14.4221 ; 14.5846 ; 14.7226 ; 14.9032 ; 15.1194 ; 15.2676 ; 15.3123 ; 15.5247 ; 15.723 ; 15.9318 ; 16.5902 ; 17.8737 ; 19.4967 ; 21.3524 ; 21.5933 ; 21.9547 ; 22.4564 ; 23.1017 ; 
23.9478 ; 24.9238 ; 25.4271 ; 26.2348 ; 27.3561 ; 28.8494 ; 29.33 ; 29.9734 ; 31.0129 ; 32.4898 ; 33.0242 ; 33.8428 ; 34.9537 ; 36.2551 ; 37.9766 ; 38.6876 ; 39.8421 ; 41.3484 ; 43.5591 ; 44.3057 ; 45.3068 ; 
46.5092 ; 46.8897 ; 47.3927 ; 48.0397 ; 48.9507 ; 50.3226 ; 50.7861 ; 51.5452 ; 52.5133 ; 53.699 ; 54.8549 ; 55.7056 ; 55.9497 ] 
  
Bolt 2 - Tensile Force (kips): [63.1252 ; 62.6522 ; 62.247 ; 61.7184 ; 61.1123 ; 60.9221 ; 60.6548 ; 60.271 ; 59.2787 ; 57.1382 ; 54.2601 ; 51.5621 ; 49.0858 ; 47.7023 ; 45.1159 ; 44.8355 ; 44.7882 ; 44.7987 ; 
44.4744 ; 44.2546 ; 44.2085 ; 44.2998 ; 44.3877 ; 44.4992 ; 44.6553 ; 44.8489 ; 44.9217 ; 45.0319 ; 45.1724 ; 45.3711 ; 45.6684 ; 46.0769 ; 46.4769 ; 46.8003 ; 46.8238 ; 46.8595 ; 46.9135 ; 46.9967 ; 47.1072 ; 
47.157 ; 47.1343 ; 47.0991 ; 47.0379 ; 47.0316 ; 47.005 ; 46.9927 ; 46.9877 ; 47.1049 ; 47.1702 ; 47.3101 ; 47.5304 ; 47.991 ; 48.7937 ; 49.0932 ; 49.5834 ; 50.2545 ; 51.1893 ; 51.5154 ; 52.0079 ; 52.7419 ; 
53.0214 ; 53.4767 ; 54.2065 ; 55.3814 ; 57.0098 ; 57.573 ; 58.3132 ; 59.3447 ; 60.8842 ; 62.6781 ; 64.1322 ; 64.4967 ] 
  
Bolt 2 - Shear Force (kips): [0.0783284 ; 0.455699 ; 0.844115 ; 1.31874 ; 1.84652 ; 2.00594 ; 2.23167 ; 2.58728 ; 3.64395 ; 5.63955 ; 8.10445 ; 10.4158 ; 12.7551 ; 13.6763 ; 14.7364 ; 14.7687 ; 14.7684 ; 
14.8718 ; 15.1609 ; 15.1754 ; 15.1673 ; 15.1955 ; 15.2972 ; 15.4682 ; 15.6622 ; 16.0212 ; 16.1094 ; 16.1984 ; 16.3664 ; 16.7015 ; 17.0136 ; 17.5047 ; 18.6767 ; 20.5396 ; 20.6472 ; 20.7933 ; 20.9941 ; 21.2545 ; 
21.6967 ; 22.6235 ; 22.9443 ; 23.3807 ; 24.0278 ; 24.9226 ; 25.311 ; 25.8606 ; 26.5903 ; 27.4917 ; 27.7946 ; 28.2033 ; 28.8351 ; 29.8589 ; 31.2335 ; 31.6926 ; 32.2308 ; 33.0213 ; 34.1147 ; 34.5537 ; 35.1878 ; 
36.067 ; 36.3932 ; 36.87 ; 37.5137 ; 38.2948 ; 39.2703 ; 39.612 ; 40.1556 ; 40.9187 ; 41.7638 ; 42.5529 ; 43.1764 ; 43.3283 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.915 ; 64.9965 ; 65.3243 ; 66.203 ; 66.6432 ; 67.2738 ; 68.0816 ; 68.8632 ; 69.7023 ; 70.8885 ; 72.585 ; 74.7907 ; 75.4404 ; 75.665 ; 75.6096 ; 75.6374 ; 75.8044 ; 75.9407 ; 
75.8574 ; 75.8278 ; 76.0043 ; 76.138 ; 76.3356 ; 76.6179 ; 77.0211 ; 77.1647 ; 77.3864 ; 77.7055 ; 78.1741 ; 78.8737 ; 79.9322 ; 81.4901 ; 83.7513 ; 83.9565 ; 84.2617 ; 84.7115 ; 85.3689 ; 86.3322 ; 87.7364 ; 
88.2282 ; 88.919 ; 89.887 ; 91.2174 ; 91.7091 ; 92.4324 ; 93.5914 ; 95.3053 ; 95.9311 ; 96.8575 ; 98.2332 ; 100.282 ; 103.08 ; 104.055 ; 105.423 ; 107.245 ; 109.562 ; 110.311 ; 111.328 ; 112.629 ; 113.098 ; 
113.884 ; 114.916 ; 116.349 ; 118.01 ; 118.581 ; 119.382 ; 120.484 ; 121.874 ; 122.905 ; 123.585 ; 123.751 ] 
  
Bolt 3 - Shear Force (kips): [0.0144864 ; 0.100822 ; 0.217609 ; 0.378229 ; 0.602275 ; 0.679263 ; 0.786095 ; 0.92913 ; 1.08622 ; 1.24451 ; 1.49347 ; 1.86191 ; 2.33785 ; 2.47949 ; 2.51813 ; 2.5114 ; 2.51438 ; 
2.54503 ; 2.57382 ; 2.56609 ; 2.56338 ; 2.58837 ; 2.61397 ; 2.65112 ; 2.70562 ; 2.7842 ; 2.81292 ; 2.85406 ; 2.91444 ; 3.00049 ; 3.11684 ; 3.26731 ; 3.47263 ; 3.76586 ; 3.79177 ; 3.82992 ; 3.8869 ; 3.97202 ; 
4.09333 ; 4.2622 ; 4.32302 ; 4.41021 ; 4.52042 ; 4.64802 ; 4.70569 ; 6.12738 ; 8.70846 ; 11.1683 ; 12.1519 ; 13.4302 ; 14.7886 ; 16.5485 ; 18.0893 ; 18.6236 ; 19.2121 ; 19.8679 ; 20.498 ; 20.668 ; 20.9524 ; 
20.7724 ; 20.8177 ; 21.073 ; 21.3352 ; 21.6254 ; 21.3891 ; 21.2445 ; 21.1583 ; 21.1359 ; 21.2152 ; 21.0732 ; 20.4146 ; 20.2269 ] 
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Figure B.290 Connection L8_6_1.0_1.0_6_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_6_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.8282e+003 
  
Plastic Stiffness (k/in): 22.9260 
  
Displacement (in): [9.9885e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.30688 
; 0.32024 ; 0.32525 ; 0.33277 ; 0.34404 ; 0.36096 ; 0.38632 ; 0.42438 ; 0.48146 ; 0.52427 ; 0.58849 ; 0.65271 ; 0.71692 ; 0.74101 ; 0.77713 ; 0.79067 ; 0.81099 ; 0.84147 ; 0.88719 ; 0.9329 ; 0.97862 ; 0.99576 ; 
1.0215 ; 1.0311 ; 1.0456 ; 1.0673 ; 1.0998 ; 1.1486 ; 1.167 ; 1.1944 ; 1.2356 ; 1.2974 ; 1.3901 ; 1.4248 ; 1.477 ; 1.5552 ; 1.5845 ; 1.6285 ; 1.6945 ; 1.7934 ; 1.9419 ; 2.1646 ; 2.4146 ; 2.5 ] 
  
Force (kips): [-2.49097 ; 3.12044 ; 6.93914 ; 11.6113 ; 17.229 ; 23.2812 ; 25.0039 ; 27.1823 ; 29.7921 ; 32.4866 ; 34.668 ; 35.9502 ; 37.1286 ; 38.5244 ; 40.547 ; 43.1303 ; 43.4112 ; 43.7738 ; 43.9012 ; 44.1119 ; 
44.4101 ; 44.845 ; 45.47 ; 46.3034 ; 47.415 ; 48.1883 ; 49.2595 ; 50.2481 ; 51.1582 ; 51.5161 ; 52.0748 ; 52.282 ; 52.6354 ; 53.1114 ; 53.825 ; 54.5881 ; 55.2931 ; 55.5507 ; 55.9261 ; 56.0688 ; 56.2779 ; 56.584 ; 
57.0258 ; 57.6569 ; 57.8896 ; 58.2388 ; 58.7387 ; 59.447 ; 60.4229 ; 60.7733 ; 61.2756 ; 61.999 ; 62.2543 ; 62.6258 ; 63.1508 ; 63.8788 ; 64.8729 ; 66.1627 ; 67.3741 ; 67.7475 ] 
  
Bolt 1 - Tensile Force (kips): [63.1186 ; 62.9213 ; 62.7776 ; 62.5914 ; 62.3464 ; 62.049 ; 61.9559 ; 61.8302 ; 61.6634 ; 61.454 ; 61.1394 ; 60.232 ; 59.0348 ; 57.5229 ; 54.9655 ; 50.7783 ; 50.3272 ; 49.6728 ; 
49.43 ; 49.0513 ; 48.4924 ; 47.6525 ; 46.4006 ; 44.6653 ; 43.0803 ; 42.8595 ; 42.6761 ; 42.2897 ; 42.0005 ; 41.9237 ; 41.8473 ; 41.8137 ; 41.7022 ; 41.5861 ; 41.3952 ; 41.1784 ; 40.9641 ; 40.8949 ; 40.7605 ; 
40.6912 ; 40.5909 ; 40.4474 ; 40.2626 ; 39.876 ; 39.6903 ; 39.2741 ; 38.7235 ; 37.8985 ; 36.9817 ; 36.6584 ; 36.2613 ; 35.8208 ; 35.6638 ; 35.4799 ; 35.2634 ; 35.0716 ; 34.8745 ; 34.2565 ; 33.6977 ; 33.4861 ] 
  
Bolt 1 - Shear Force (kips): [0.119977 ; 0.147147 ; 0.301392 ; 0.506372 ; 0.770008 ; 1.0826 ; 1.17945 ; 1.3094 ; 1.47984 ; 1.69057 ; 2.0233 ; 3.01885 ; 4.1712 ; 5.50715 ; 7.56915 ; 10.493 ; 10.7768 ; 11.1764 ; 
11.3212 ; 11.5417 ; 11.8571 ; 12.3061 ; 12.9153 ; 13.6239 ; 14.1166 ; 14.1189 ; 14.0791 ; 14.2688 ; 14.2574 ; 14.2352 ; 14.2044 ; 14.2756 ; 14.9665 ; 15.49 ; 16.5488 ; 18.4303 ; 19.9345 ; 20.4278 ; 21.2013 ; 
21.5756 ; 22.0997 ; 22.7487 ; 23.4762 ; 24.5247 ; 24.9571 ; 25.8572 ; 26.9867 ; 28.5657 ; 30.3986 ; 31.0963 ; 32.0736 ; 33.4253 ; 33.8882 ; 34.5295 ; 35.3711 ; 36.3386 ; 37.6024 ; 39.7324 ; 41.6751 ; 42.3762 ] 
  
Bolt 2 - Tensile Force (kips): [63.1062 ; 62.854 ; 62.648 ; 62.3767 ; 62.0356 ; 61.6469 ; 61.534 ; 61.3896 ; 61.2288 ; 61.0815 ; 60.951 ; 60.4486 ; 60.0215 ; 59.7464 ; 59.2906 ; 58.1503 ; 57.9887 ; 57.7568 ; 
57.6708 ; 57.5278 ; 57.3154 ; 57.0081 ; 56.5325 ; 55.8031 ; 54.8064 ; 54.2447 ; 53.6566 ; 53.4152 ; 53.3327 ; 53.3225 ; 53.2074 ; 53.1942 ; 53.2057 ; 53.278 ; 53.4407 ; 53.4726 ; 53.5328 ; 53.5518 ; 53.6125 ; 
53.6268 ; 53.6599 ; 53.7095 ; 53.7479 ; 53.9389 ; 54.0143 ; 54.068 ; 54.0893 ; 54.1949 ; 54.3794 ; 54.4853 ; 54.6831 ; 55.0332 ; 55.1309 ; 55.3044 ; 55.5678 ; 56.0835 ; 57.149 ; 58.9296 ; 60.7106 ; 61.2928 ] 
  
Bolt 2 - Shear Force (kips): [0.0846939 ; 0.237311 ; 0.45667 ; 0.738701 ; 1.0965 ; 1.51122 ; 1.6384 ; 1.80727 ; 2.02933 ; 2.30697 ; 2.73691 ; 3.73814 ; 4.83692 ; 6.03547 ; 7.74353 ; 10.0339 ; 10.2548 ; 10.5663 
; 10.6792 ; 10.8552 ; 11.1116 ; 11.4827 ; 12.0156 ; 12.7673 ; 13.7594 ; 14.3736 ; 15.1437 ; 15.7415 ; 16.2516 ; 16.4253 ; 16.9644 ; 17.1391 ; 17.2791 ; 17.4879 ; 17.751 ; 18.0806 ; 18.456 ; 18.6281 ; 18.8202 ; 
18.866 ; 18.9336 ; 19.1549 ; 19.63 ; 20.1851 ; 20.3605 ; 20.5802 ; 21.1041 ; 21.7556 ; 22.7033 ; 23.0773 ; 23.5484 ; 24.1757 ; 24.4797 ; 24.9048 ; 25.5053 ; 26.2823 ; 27.0428 ; 27.4766 ; 27.8872 ; 27.9524 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8378 ; 64.7731 ; 64.8553 ; 65.1338 ; 65.65 ; 65.9359 ; 66.4345 ; 67.1489 ; 67.9832 ; 68.9201 ; 69.8098 ; 70.9861 ; 72.6566 ; 75.0574 ; 78.306 ; 78.5517 ; 78.8727 ; 78.9832 
; 79.1319 ; 79.3355 ; 79.6626 ; 80.1902 ; 80.9721 ; 82.142 ; 83.0047 ; 84.2776 ; 85.5502 ; 86.8242 ; 87.2785 ; 87.9753 ; 88.2146 ; 88.6083 ; 89.1929 ; 90.0591 ; 90.8985 ; 91.6166 ; 91.8735 ; 92.2541 ; 92.3926 ; 
92.5954 ; 92.9017 ; 93.3793 ; 94.1133 ; 94.3858 ; 94.8157 ; 95.5092 ; 96.5483 ; 97.9372 ; 98.4334 ; 99.1659 ; 100.203 ; 100.528 ; 101.005 ; 101.698 ; 102.766 ; 104.184 ; 106.062 ; 107.754 ; 108.247 ] 
  
Bolt 3 - Shear Force (kips): [0.0507241 ; 0.0359082 ; 0.103435 ; 0.207042 ; 0.347807 ; 0.541979 ; 0.609751 ; 0.708203 ; 0.843608 ; 1.0193 ; 1.18428 ; 1.32587 ; 1.47147 ; 1.70915 ; 2.03187 ; 2.4101 ; 2.45399 ; 
2.5237 ; 2.54952 ; 2.6053 ; 2.68802 ; 3.22105 ; 5.51902 ; 7.95619 ; 10.7522 ; 12.5515 ; 15.1006 ; 16.9447 ; 18.2351 ; 18.299 ; 18.2382 ; 18.1962 ; 18.1295 ; 17.9398 ; 17.6691 ; 17.2597 ; 17.0367 ; 16.957 ; 
16.8661 ; 16.8303 ; 16.7917 ; 16.7495 ; 16.7141 ; 16.7616 ; 16.8046 ; 16.8789 ; 16.9602 ; 17.0283 ; 17.1411 ; 17.1734 ; 17.1903 ; 17.1474 ; 17.1059 ; 17.0147 ; 16.8655 ; 16.6832 ; 16.5458 ; 16.3159 ; 16.0303 ; 
15.9479 ] 
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Figure B.291 Connection L8_6_1.0_1.0_6_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_6_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.9421e+003 
  
Plastic Stiffness (k/in): 10.4128 
  
Displacement (in): [9.4052e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.11067 ; 0.12945 ; 0.1576 ; 0.19984 ; 0.26319 ; 0.35822 ; 0.50076 ; 
0.51413 ; 0.53417 ; 0.56424 ; 0.57551 ; 0.59243 ; 0.6178 ; 0.65585 ; 0.71293 ; 0.73434 ; 0.76645 ; 0.81461 ; 0.88685 ; 0.91395 ; 0.95458 ; 1.0155 ; 1.107 ; 1.2441 ; 1.4499 ; 1.6999 ; 1.9499 ; 2.0124 ; 2.1061 ; 
2.2467 ; 2.2995 ; 2.3786 ; 2.4972 ; 2.5 ] 
  
Force (kips): [-2.46167 ; 1.24566 ; 3.28469 ; 5.92134 ; 9.29787 ; 13.4319 ; 17.7337 ; 21.6379 ; 23.9843 ; 24.9311 ; 25.2083 ; 25.63 ; 26.2641 ; 27.1554 ; 28.3363 ; 29.7632 ; 31.5989 ; 31.7625 ; 32.0235 ; 32.3966 
; 32.5416 ; 32.7502 ; 33.0474 ; 33.469 ; 34.0777 ; 34.311 ; 34.6403 ; 35.1227 ; 35.7999 ; 36.0478 ; 36.4061 ; 36.9186 ; 37.6288 ; 38.6014 ; 39.845 ; 41.1466 ; 42.2466 ; 42.5134 ; 42.9117 ; 43.449 ; 43.6507 ; 
43.9415 ; 44.3562 ; 44.3655 ] 
  
Bolt 1 - Tensile Force (kips): [63.1183 ; 62.9891 ; 62.9138 ; 62.8107 ; 62.671 ; 62.4823 ; 62.2571 ; 62.014 ; 61.8475 ; 61.7804 ; 61.7593 ; 61.7223 ; 61.6553 ; 61.5381 ; 61.2613 ; 59.9421 ; 57.6989 ; 57.4774 ; 
57.1285 ; 56.5983 ; 56.3925 ; 56.084 ; 55.6233 ; 54.9331 ; 53.8851 ; 53.4813 ; 52.8758 ; 51.9595 ; 50.576 ; 50.0464 ; 49.2507 ; 48.0624 ; 46.265 ; 43.9538 ; 43.0264 ; 42.7198 ; 42.4248 ; 42.3806 ; 42.2465 ; 
42.0767 ; 42.0034 ; 41.9118 ; 41.7524 ; 41.7483 ] 
  
Bolt 1 - Shear Force (kips): [ 0.119708 ; 0.0869847 ; 0.157628 ; 0.268739 ; 0.423576 ; 0.630477 ; 0.873819 ; 1.13364 ; 1.31568 ; 1.39979 ; 1.42698 ; 1.47331 ; 1.55404 ; 1.69123 ; 2.0153 ; 3.44626 ; 5.49966 ; 
5.69061 ; 5.98757 ; 6.42897 ; 6.59758 ; 6.84743 ; 7.21408 ; 7.74825 ; 8.52847 ; 8.82073 ; 9.25053 ; 9.8794 ; 10.7834 ; 11.1117 ; 11.5855 ; 12.2447 ; 13.1141 ; 13.9767 ; 14.1722 ; 14.1727 ; 14.1186 ; 14.0935 ; 
14.8578 ; 15.6798 ; 16.143 ; 16.923 ; 18.4142 ; 18.4464 ] 
  
Bolt 2 - Tensile Force (kips): [63.1057 ; 62.9457 ; 62.8432 ; 62.6936 ; 62.4964 ; 62.2561 ; 61.9971 ; 61.7952 ; 61.7321 ; 61.7356 ; 61.7414 ; 61.755 ; 61.7847 ; 61.8536 ; 61.8955 ; 61.66 ; 61.5176 ; 61.4962 ; 
61.4552 ; 61.3839 ; 61.3487 ; 61.2919 ; 61.2024 ; 61.0655 ; 60.8289 ; 60.7265 ; 60.567 ; 60.3008 ; 59.8628 ; 59.6941 ; 59.4446 ; 59.0625 ; 58.4776 ; 57.5811 ; 56.5308 ; 56.0141 ; 55.9811 ; 55.9335 ; 55.9083 ; 
56.0691 ; 56.1053 ; 56.1865 ; 56.3221 ; 56.3244 ] 
  
Bolt 2 - Shear Force (kips): [0.0849437 ; 0.139166 ; 0.262459 ; 0.42945 ; 0.654114 ; 0.945031 ; 1.27615 ; 1.61879 ; 1.85556 ; 1.96215 ; 1.99757 ; 2.05948 ; 2.17124 ; 2.36343 ; 2.77962 ; 4.11934 ; 5.88463 ; 
6.0417 ; 6.28451 ; 6.6409 ; 6.77571 ; 6.97506 ; 7.26559 ; 7.68419 ; 8.2857 ; 8.50996 ; 8.83731 ; 9.31787 ; 10.0018 ; 10.2502 ; 10.6123 ; 11.1379 ; 11.8885 ; 12.9833 ; 14.3485 ; 15.5351 ; 16.3992 ; 16.7829 ; 
17.173 ; 17.5562 ; 17.7097 ; 17.8723 ; 17.9895 ; 17.9934 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8661 ; 64.7634 ; 64.7029 ; 64.7677 ; 64.9682 ; 65.2919 ; 66.2669 ; 67.4824 ; 68.3294 ; 68.6161 ; 69.0489 ; 69.738 ; 70.8242 ; 72.4771 ; 74.8443 ; 78.3394 ; 78.6511 ; 
79.1233 ; 79.7691 ; 80.0263 ; 80.4029 ; 80.946 ; 81.7338 ; 82.9259 ; 83.3668 ; 83.9597 ; 84.818 ; 85.9951 ; 86.4181 ; 87.0291 ; 87.9509 ; 89.2498 ; 90.9047 ; 92.9609 ; 95.5613 ; 98.053 ; 98.7216 ; 99.637 ; 
100.836 ; 101.325 ; 102.028 ; 103.016 ; 103.038 ] 
  
Bolt 3 - Shear Force (kips): [0.050203 ; 0.017035 ; 0.049791 ; 0.10629 ; 0.19549 ; 0.31685 ; 0.46786 ; 0.62989 ; 0.79558 ; 0.91756 ; 0.94383 ; 0.98072 ; 1.0389 ; 1.1484 ; 1.3083 ; 1.536 ; 1.7991 ; 1.819 ; 1.891 ; 
2.0004 ; 2.0653 ; 2.1583 ; 2.2977 ; 3.3336 ; 4.5965 ; 4.7085 ; 4.962 ; 5.0768 ; 5.4741 ; 5.6354 ; 5.8423 ; 6.1678 ; 6.1375 ; 6.4074 ; 6.7513 ; 7.5219 ; 8.1164 ; 8.0473 ; 7.9142 ; 7.6882 ; 7.5187 ; 7.2645 ; 6.9206 ; 
6.9128 ] 
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Figure B.292 Connection L8_6_1.0_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 8.6537e+003 
  
Plastic Stiffness (k/in): 60.9312 
  
Displacement (in): [7.5272e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012329 ; 0.013428 ; 0.015076 ; 0.017548 ; 0.021256 ; 0.026817 ; 0.03516 ; 0.047674 ; 0.066445 ; 0.073484 ; 0.084043 ; 
0.085033 ; 0.086518 ; 0.088745 ; 0.092086 ; 0.097098 ; 0.098977 ; 0.1018 ; 0.10602 ; 0.10761 ; 0.1082 ; 0.1091 ; 0.11043 ; 0.11244 ; 0.11319 ; 0.11432 ; 0.11601 ; 0.11855 ; 0.12237 ; 0.12808 ; 0.13665 ; 
0.14951 ; 0.15433 ; 0.16156 ; 0.16428 ; 0.16834 ; 0.17445 ; 0.1836 ; 0.18703 ; 0.19218 ; 0.19991 ; 0.21149 ; 0.22887 ; 0.25494 ; 0.26471 ; 0.27937 ; 0.30137 ; 0.30961 ; 0.32199 ; 0.34054 ; 0.36838 ; 0.41013 ; 
0.47276 ; 0.49625 ; 0.53148 ; 0.54469 ; 0.56451 ; 0.59423 ; 0.63882 ; 0.7057 ; 0.80602 ; 0.84364 ; 0.90007 ; 0.98472 ; 1.1117 ; 1.3021 ; 1.3646 ; 1.4584 ; 1.4935 ; 1.5463 ; 1.6254 ; 1.744 ; 1.7885 ; 1.8553 ; 
1.9554 ; 2.1056 ; 2.3308 ; 2.5 ] 
  
Force (kips): [-1.93687 ; 7.69876 ; 14.9648 ; 23.5471 ; 33.0117 ; 34.8323 ; 36.4894 ; 38.734 ; 41.5033 ; 43.9034 ; 46.1417 ; 49.0176 ; 52.433 ; 54.9487 ; 54.8391 ; 54.7376 ; 54.7499 ; 54.995 ; 55.0543 ; 54.9834 ; 
54.9047 ; 54.8812 ; 55.0611 ; 56.2472 ; 56.5371 ; 56.6701 ; 56.8624 ; 57.1304 ; 57.479 ; 57.6261 ; 57.8316 ; 58.1706 ; 58.6706 ; 59.3647 ; 60.4248 ; 61.7624 ; 63.4442 ; 63.9949 ; 64.764 ; 65.0499 ; 65.4723 ; 
66.0716 ; 66.9061 ; 67.2245 ; 67.683 ; 68.3356 ; 69.2996 ; 70.7022 ; 72.6195 ; 73.3239 ; 74.3242 ; 75.7006 ; 76.1933 ; 76.8914 ; 77.8679 ; 79.2751 ; 81.3319 ; 84.1465 ; 85.1279 ; 86.4929 ; 86.985 ; 87.6921 ; 
88.6794 ; 90.0378 ; 91.8186 ; 94.1341 ; 94.9608 ; 96.1326 ; 97.7246 ; 99.7841 ; 102.317 ; 102.991 ; 103.852 ; 104.142 ; 104.551 ; 105.113 ; 105.87 ; 106.128 ; 106.489 ; 106.978 ; 107.614 ; 108.383 ; 108.867 ] 
  
Bolt 1 - Tensile Force (kips): [63.1301 ; 62.7719 ; 62.4764 ; 62.0953 ; 61.6271 ; 61.5283 ; 61.4352 ; 61.2998 ; 61.0562 ; 60.2885 ; 58.5265 ; 55.6402 ; 51.0519 ; 43.7773 ; 43.0076 ; 42.8843 ; 42.855 ; 42.5821 ; 
42.376 ; 42.2354 ; 42.1506 ; 42.1306 ; 42.0964 ; 42.0146 ; 41.9983 ; 41.9826 ; 41.9582 ; 41.9323 ; 41.9117 ; 41.8969 ; 41.8787 ; 41.8541 ; 41.8172 ; 41.7738 ; 41.6988 ; 41.5394 ; 41.3469 ; 41.2904 ; 41.1525 ; 
41.0867 ; 40.9759 ; 40.8047 ; 40.5877 ; 40.4679 ; 40.2881 ; 40.0132 ; 39.4987 ; 38.4828 ; 37.4339 ; 37.1116 ; 36.6701 ; 36.1103 ; 35.925 ; 35.699 ; 35.4375 ; 35.2013 ; 34.701 ; 34.01 ; 33.7695 ; 33.5788 ; 
33.5509 ; 33.5382 ; 33.5663 ; 33.6885 ; 33.8933 ; 34.2088 ; 34.3046 ; 34.355 ; 34.2467 ; 34.1041 ; 34.1446 ; 34.1923 ; 34.2671 ; 34.2899 ; 34.3291 ; 34.3793 ; 34.434 ; 34.4468 ; 34.4668 ; 34.4978 ; 34.3748 ; 
34.2077 ; 34.1078 ] 
  
Bolt 1 - Shear Force (kips): [ 0.10654 ; 0.360773 ; 0.695477 ; 1.10987 ; 1.59647 ; 1.69488 ; 1.78665 ; 1.91986 ; 2.17056 ; 2.99401 ; 4.65188 ; 7.07168 ; 10.3508 ; 13.9825 ; 14.1644 ; 14.15 ; 14.1778 ; 14.3845 ; 
14.4668 ; 14.477 ; 14.466 ; 14.4611 ; 14.6613 ; 15.2281 ; 15.3325 ; 15.4356 ; 15.5898 ; 15.742 ; 15.8491 ; 15.9536 ; 16.1075 ; 16.3533 ; 16.648 ; 17.1257 ; 17.9897 ; 18.9298 ; 20.2206 ; 20.6204 ; 21.335 ; 
21.6474 ; 22.1392 ; 22.7799 ; 23.4839 ; 23.7762 ; 24.1734 ; 24.7262 ; 25.7513 ; 27.7524 ; 29.8851 ; 30.6656 ; 31.8062 ; 33.3583 ; 33.9514 ; 34.7347 ; 35.7433 ; 36.8943 ; 38.9004 ; 41.9029 ; 43.014 ; 44.4632 ; 
44.9355 ; 45.5516 ; 46.3113 ; 47.2113 ; 48.3605 ; 49.8277 ; 50.3915 ; 51.275 ; 52.5804 ; 54.3757 ; 56.3266 ; 56.81 ; 57.4966 ; 57.7391 ; 58.086 ; 58.5778 ; 59.302 ; 59.5633 ; 59.9118 ; 60.3873 ; 61.2314 ; 
62.2363 ; 62.9062 ] 
  
Bolt 2 - Tensile Force (kips): [63.1264 ; 62.7128 ; 62.3376 ; 61.8448 ; 61.2562 ; 61.136 ; 61.0237 ; 60.8576 ; 60.5686 ; 59.7934 ; 58.027 ; 55.1476 ; 50.7107 ; 44.0785 ; 43.333 ; 43.1659 ; 43.1561 ; 42.9241 ; 
42.6814 ; 42.5265 ; 42.4306 ; 42.4074 ; 42.4054 ; 42.5243 ; 42.5504 ; 42.5649 ; 42.5873 ; 42.6146 ; 42.6566 ; 42.677 ; 42.7064 ; 42.7571 ; 42.8385 ; 42.9664 ; 43.0993 ; 43.3113 ; 43.719 ; 43.8866 ; 44.1752 ; 
44.2874 ; 44.4542 ; 44.6857 ; 44.9898 ; 45.0741 ; 45.2007 ; 45.4038 ; 45.7477 ; 46.3826 ; 47.168 ; 47.3958 ; 47.7536 ; 48.3289 ; 48.5654 ; 48.9434 ; 49.4673 ; 50.1626 ; 51.1428 ; 52.414 ; 52.8218 ; 53.1984 ; 
53.3019 ; 53.4611 ; 53.7452 ; 54.104 ; 54.6741 ; 55.6282 ; 56.0125 ; 56.5666 ; 57.378 ; 58.4683 ; 60.0587 ; 60.5329 ; 61.1869 ; 61.4183 ; 61.7453 ; 62.1687 ; 62.7685 ; 62.979 ; 63.2865 ; 63.7163 ; 64.3464 ; 
65.2645 ; 65.9259 ] 
  
Bolt 2 - Shear Force (kips): [0.070195 ; 0.455397 ; 0.847332 ; 1.33048 ; 1.88933 ; 2.00194 ; 2.10733 ; 2.26136 ; 2.54145 ; 3.3559 ; 5.00081 ; 7.39242 ; 10.5539 ; 14.0385 ; 14.2402 ; 14.2407 ; 14.239 ; 14.4577 ; 
14.5869 ; 14.6018 ; 14.5905 ; 14.585 ; 14.5848 ; 15.2273 ; 15.4207 ; 15.4556 ; 15.5022 ; 15.6307 ; 15.9156 ; 15.9728 ; 16.0445 ; 16.1567 ; 16.3816 ; 16.6223 ; 17.1907 ; 18.2097 ; 19.5304 ; 19.9496 ; 20.3935 ; 
20.545 ; 20.7682 ; 21.1053 ; 21.6884 ; 21.9808 ; 22.3904 ; 22.9193 ; 23.628 ; 24.3878 ; 25.7263 ; 26.2827 ; 26.9988 ; 27.8789 ; 28.1682 ; 28.5489 ; 29.109 ; 30.103 ; 31.2646 ; 32.4221 ; 32.7955 ; 33.5522 ; 
33.8465 ; 34.276 ; 34.8857 ; 35.853 ; 36.9411 ; 38.1149 ; 38.5289 ; 39.1262 ; 39.8679 ; 40.7851 ; 41.8663 ; 42.2372 ; 42.7546 ; 42.9423 ; 43.2129 ; 43.637 ; 44.1677 ; 44.3532 ; 44.6025 ; 44.901 ; 45.2089 ; 
45.597 ; 45.8398 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9068 ; 64.9885 ; 65.317 ; 66.1919 ; 66.4886 ; 66.7987 ; 67.2534 ; 67.8495 ; 68.4283 ; 69.0067 ; 69.8308 ; 71.0541 ; 72.2903 ; 72.215 ; 72.1281 ; 72.1404 ; 72.332 ; 72.3652 
; 72.3015 ; 72.2289 ; 72.207 ; 72.3671 ; 73.0756 ; 73.2689 ; 73.3583 ; 73.4892 ; 73.6789 ; 73.9403 ; 74.0532 ; 74.2148 ; 74.4894 ; 74.9134 ; 75.5446 ; 76.5357 ; 77.892 ; 79.7004 ; 80.3112 ; 81.166 ; 81.4792 ; 
81.9386 ; 82.5951 ; 83.5151 ; 83.8573 ; 84.3543 ; 85.0682 ; 86.1118 ; 87.6206 ; 89.7196 ; 90.4798 ; 91.5642 ; 93.0553 ; 93.5823 ; 94.3333 ; 95.3871 ; 96.9171 ; 99.0789 ; 101.97 ; 103.007 ; 104.46 ; 105.011 ; 
105.853 ; 107.081 ; 108.797 ; 111.005 ; 113.714 ; 114.635 ; 115.974 ; 117.655 ; 119.783 ; 122.149 ; 122.539 ; 123.117 ; 123.323 ; 123.6 ; 123.989 ; 124.569 ; 124.778 ; 125.058 ; 125.439 ; 125.966 ; 126.644 ; 
127.089 ] 
  
Bolt 3 - Shear Force (kips): [0.0270872 ; 0.101204 ; 0.218287 ; 0.378789 ; 0.60627 ; 0.659714 ; 0.709899 ; 0.779697 ; 0.873165 ; 0.969867 ; 1.05835 ; 1.18016 ; 1.35081 ; 1.50226 ; 1.49572 ; 1.48797 ; 1.48897 
; 1.50867 ; 1.51298 ; 1.50803 ; 1.50223 ; 1.50048 ; 1.51443 ; 1.59039 ; 1.61005 ; 1.61904 ; 1.63233 ; 1.65172 ; 1.67826 ; 1.68941 ; 1.70537 ; 1.73247 ; 1.7749 ; 1.83766 ; 1.94021 ; 2.09586 ; 2.30788 ; 2.38182 ; 
2.48561 ; 2.52247 ; 2.57633 ; 2.65483 ; 2.76914 ; 2.81045 ; 2.87183 ; 2.96222 ; 3.09018 ; 3.27102 ; 3.52397 ; 3.61077 ; 3.73021 ; 3.88242 ; 3.93149 ; 4.00108 ; 4.09593 ; 4.2134 ; 4.36733 ; 4.59168 ; 5.53356 ; 
7.07459 ; 7.86372 ; 8.9548 ; 10.1189 ; 11.4076 ; 12.9409 ; 14.2004 ; 14.6737 ; 15.2497 ; 15.0578 ; 15.0889 ; 14.6842 ; 14.2255 ; 13.7335 ; 13.5084 ; 13.2264 ; 12.8233 ; 12.3789 ; 12.2179 ; 11.9756 ; 11.6115 ; 
11.047 ; 10.276 ; 9.73448 ] 



   

B.294 

 

 
Figure B.293 Connection L8_6_1.0_1.0_8_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_8_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.8699e+003 
  
Plastic Stiffness (k/in): 23.8286 
  
Displacement (in): [8.2184e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.30688 
; 0.32024 ; 0.34028 ; 0.3478 ; 0.35908 ; 0.37599 ; 0.40136 ; 0.41087 ; 0.42514 ; 0.44655 ; 0.47866 ; 0.52682 ; 0.54488 ; 0.55165 ; 0.56181 ; 0.57705 ; 0.59991 ; 0.6342 ; 0.64706 ; 0.66634 ; 0.69527 ; 0.73867 ; 
0.75494 ; 0.77935 ; 0.81597 ; 0.8297 ; 0.85029 ; 0.88119 ; 0.92753 ; 0.99704 ; 1.0231 ; 1.0622 ; 1.1209 ; 1.2088 ; 1.2418 ; 1.2913 ; 1.3655 ; 1.4769 ; 1.5186 ; 1.5813 ; 1.6752 ; 1.8161 ; 1.869 ; 1.9482 ; 2.0671 ; 
2.2455 ; 2.4955 ; 2.5 ] 
  
Force (kips): [-2.06679 ; 3.39809 ; 7.44483 ; 12.439 ; 18.5442 ; 25.4964 ; 27.4805 ; 30.069 ; 33.3262 ; 36.9216 ; 39.8881 ; 42.2069 ; 44.1989 ; 46.321 ; 48.5517 ; 51.2041 ; 51.4279 ; 51.8018 ; 52.3251 ; 52.5366 ; 
52.8281 ; 53.2481 ; 53.8418 ; 54.0611 ; 54.3882 ; 54.8629 ; 55.5499 ; 56.4202 ; 56.6971 ; 56.8169 ; 57.0165 ; 57.3808 ; 57.8588 ; 58.5604 ; 58.8609 ; 59.3029 ; 59.9171 ; 60.8064 ; 61.1403 ; 61.6144 ; 62.3152 ; 
62.5918 ; 62.9982 ; 63.584 ; 64.4033 ; 65.5414 ; 65.9653 ; 66.5769 ; 67.4197 ; 68.5961 ; 69.0237 ; 69.6415 ; 70.5259 ; 71.7395 ; 72.1724 ; 72.7865 ; 73.632 ; 74.8086 ; 75.214 ; 75.792 ; 76.5809 ; 77.639 ; 
78.9342 ; 78.9563 ] 
  
Bolt 1 - Tensile Force (kips): [63.1225 ; 62.9193 ; 62.7576 ; 62.5436 ; 62.2562 ; 61.8879 ; 61.7717 ; 61.6087 ; 61.3846 ; 61.0066 ; 59.9289 ; 58.443 ; 56.4023 ; 53.6367 ; 50.2269 ; 44.97 ; 44.5321 ; 43.93 ; 
43.2033 ; 43.0661 ; 42.9376 ; 42.804 ; 42.6604 ; 42.6093 ; 42.5382 ; 42.436 ; 42.0682 ; 41.722 ; 41.6124 ; 41.5832 ; 41.5466 ; 41.4177 ; 41.2792 ; 41.0444 ; 40.9283 ; 40.7765 ; 40.5552 ; 40.2466 ; 40.1027 ; 
39.9086 ; 39.5349 ; 39.2581 ; 38.7661 ; 38.0547 ; 37.1822 ; 36.2296 ; 35.8757 ; 35.4781 ; 35.134 ; 34.788 ; 34.6082 ; 34.3705 ; 34.0396 ; 33.6738 ; 33.5078 ; 33.3539 ; 33.2968 ; 33.3703 ; 33.3989 ; 33.4399 ; 
33.5667 ; 33.753 ; 33.8345 ; 33.8338 ] 
  
Bolt 1 - Shear Force (kips): [0.108339 ; 0.179878 ; 0.364667 ; 0.60843 ; 0.924909 ; 1.31934 ; 1.44083 ; 1.60719 ; 1.83136 ; 2.21902 ; 3.34391 ; 4.70783 ; 6.42889 ; 8.53123 ; 10.8185 ; 13.4862 ; 13.6478 ; 
13.8557 ; 14.0701 ; 14.0924 ; 14.1009 ; 14.0955 ; 14.0682 ; 14.055 ; 14.0343 ; 14.0022 ; 14.2424 ; 14.2168 ; 14.1846 ; 14.1741 ; 14.1978 ; 14.8357 ; 15.3282 ; 16.2428 ; 16.9958 ; 18.124 ; 19.4628 ; 21.3448 ; 
22.1807 ; 23.1279 ; 24.3556 ; 25.027 ; 26.128 ; 27.6431 ; 29.4297 ; 31.7181 ; 32.6436 ; 33.8672 ; 35.3149 ; 37.1777 ; 37.9103 ; 38.971 ; 40.4833 ; 42.4808 ; 43.2322 ; 44.1925 ; 45.3488 ; 46.6634 ; 47.0827 ; 
47.6769 ; 48.4563 ; 49.4596 ; 50.8952 ; 50.9223 ] 
  
Bolt 2 - Tensile Force (kips): [63.1065 ; 62.8865 ; 62.6799 ; 62.4035 ; 62.0501 ; 61.6358 ; 61.5083 ; 61.3363 ; 61.1293 ; 60.8126 ; 59.9874 ; 59.094 ; 58.3513 ; 57.8957 ; 57.3235 ; 56.0249 ; 55.8851 ; 55.6649 ; 
55.3435 ; 55.2112 ; 55.0318 ; 54.8222 ; 54.6577 ; 54.6319 ; 54.5836 ; 54.5137 ; 54.5122 ; 54.2308 ; 53.8386 ; 53.7509 ; 53.7288 ; 53.9195 ; 54.1492 ; 54.5567 ; 54.7477 ; 55.0271 ; 55.433 ; 56.0352 ; 56.251 ; 
56.5466 ; 57.0273 ; 57.1986 ; 57.456 ; 57.8286 ; 58.3488 ; 59.0537 ; 59.2104 ; 59.4221 ; 59.7825 ; 60.2881 ; 60.4541 ; 60.7217 ; 61.1028 ; 61.7685 ; 62.0066 ; 62.3674 ; 62.8909 ; 63.7499 ; 64.0802 ; 64.5465 ; 
65.1979 ; 66.1582 ; 67.2459 ; 67.2626 ] 
  
Bolt 2 - Shear Force (kips): [0.067381 ; 0.24234 ; 0.473724 ; 0.771449 ; 1.15287 ; 1.61346 ; 1.75399 ; 1.94608 ; 2.20164 ; 2.62886 ; 3.7212 ; 5.03268 ; 6.59389 ; 8.30736 ; 10.0438 ; 12.2891 ; 12.4844 ; 12.7717 
; 13.1765 ; 13.3322 ; 13.5546 ; 13.8604 ; 14.255 ; 14.3921 ; 14.5958 ; 14.8829 ; 15.2427 ; 15.8802 ; 16.2357 ; 16.4065 ; 16.6341 ; 16.7913 ; 17.0274 ; 17.2675 ; 17.3348 ; 17.4398 ; 17.6451 ; 18.053 ; 18.1805 ; 
18.5186 ; 18.9553 ; 19.0559 ; 19.1695 ; 19.4396 ; 19.9432 ; 20.6316 ; 21.051 ; 21.68 ; 22.4793 ; 23.6038 ; 24.0334 ; 24.6695 ; 25.6638 ; 26.6545 ; 27.0093 ; 27.5144 ; 28.1971 ; 29.1205 ; 29.4303 ; 29.8361 ; 
30.3589 ; 31.0457 ; 31.8474 ; 31.8631 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8367 ; 64.7816 ; 64.883 ; 65.1806 ; 65.8306 ; 66.1982 ; 66.8447 ; 67.7684 ; 68.9525 ; 70.2585 ; 71.7707 ; 73.6025 ; 75.9864 ; 79.1505 ; 82.9512 ; 83.2662 ; 83.7113 ; 
84.3156 ; 84.5338 ; 84.8378 ; 85.2545 ; 85.8595 ; 86.0849 ; 86.448 ; 87.0225 ; 87.8956 ; 89.0709 ; 89.461 ; 89.6196 ; 89.8744 ; 90.314 ; 90.941 ; 91.9 ; 92.2922 ; 92.8852 ; 93.7498 ; 95.0268 ; 95.5067 ; 96.1934 ; 
97.2314 ; 97.6184 ; 98.1789 ; 98.9593 ; 100.037 ; 101.454 ; 101.954 ; 102.726 ; 103.754 ; 105.26 ; 105.829 ; 106.634 ; 107.745 ; 109.118 ; 109.534 ; 110.159 ; 111.125 ; 112.848 ; 113.386 ; 114.142 ; 115.132 ; 
116.381 ; 117.83 ; 117.856 ] 
  
Bolt 3 - Shear Force (kips): [0.0536033 ; 0.0407742 ; 0.112229 ; 0.221823 ; 0.371876 ; 0.589545 ; 0.667691 ; 0.777251 ; 0.927057 ; 1.12863 ; 1.36044 ; 1.64286 ; 1.98562 ; 2.42057 ; 2.85906 ; 3.35839 ; 
3.40345 ; 3.49643 ; 3.6582 ; 3.72075 ; 3.81411 ; 4.02686 ; 4.26685 ; 4.56815 ; 5.69325 ; 7.46751 ; 9.39297 ; 10.9764 ; 11.531 ; 11.7367 ; 12.0923 ; 12.7235 ; 13.6231 ; 14.9065 ; 15.356 ; 15.923 ; 16.6338 ; 
17.5235 ; 17.8159 ; 18.2108 ; 18.33 ; 18.1882 ; 18.0023 ; 17.7572 ; 17.4559 ; 17.1884 ; 17.1298 ; 16.8068 ; 16.3402 ; 15.7113 ; 15.5251 ; 15.1914 ; 14.5098 ; 13.8176 ; 13.5612 ; 13.2996 ; 13.0828 ; 13.3415 ; 
13.3399 ; 13.3611 ; 13.1738 ; 12.9774 ; 12.752 ; 12.7535 ] 
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Figure B.294 Connection L8_6_1.0_1.0_8_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_8_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2960 
  
Plastic Stiffness (k/in): 9.4970 
  
Displacement (in): [8.3577e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.11532 ; 0.13116 ; 0.15492 ; 0.19056 ; 
0.24401 ; 0.32419 ; 0.44446 ; 0.48956 ; 0.55722 ; 0.58258 ; 0.62064 ; 0.67772 ; 0.69913 ; 0.73123 ; 0.7794 ; 0.85164 ; 0.96001 ; 1.1226 ; 1.1378 ; 1.1607 ; 1.1949 ; 1.2464 ; 1.3235 ; 1.4392 ; 1.4826 ; 1.5477 ; 
1.6454 ; 1.682 ; 1.6957 ; 1.7163 ; 1.7472 ; 1.7936 ; 1.8631 ; 1.9673 ; 2.0064 ; 2.0651 ; 2.153 ; 2.285 ; 2.483 ; 2.5 ] 
  
Force (kips): [-2.07121 ; 1.46207 ; 3.71011 ; 6.62693 ; 10.3595 ; 14.9209 ; 19.957 ; 21.3858 ; 23.2384 ; 25.3926 ; 27.6069 ; 29.3435 ; 30.5722 ; 30.9205 ; 31.3891 ; 32.0284 ; 32.8694 ; 33.9305 ; 35.3129 ; 
37.1058 ; 37.7146 ; 38.6035 ; 38.9186 ; 39.3802 ; 40.0553 ; 40.3018 ; 40.6535 ; 41.1556 ; 41.8567 ; 42.8116 ; 44.0984 ; 44.2208 ; 44.3979 ; 44.6607 ; 45.0395 ; 45.5799 ; 46.3242 ; 46.5916 ; 47.0358 ; 47.6425 ; 
47.8761 ; 47.966 ; 48.102 ; 48.2978 ; 48.5755 ; 48.9675 ; 49.5113 ; 49.7072 ; 49.9857 ; 50.3704 ; 50.9047 ; 51.6336 ; 51.6932 ] 
  
Bolt 1 - Tensile Force (kips): [63.1218 ; 62.9915 ; 62.9023 ; 62.78 ; 62.6128 ; 62.3845 ; 62.0956 ; 62.0045 ; 61.8785 ; 61.7186 ; 61.5331 ; 61.3754 ; 61.2563 ; 61.2144 ; 61.1376 ; 60.8948 ; 60.2873 ; 59.1827 ; 
57.3633 ; 54.6302 ; 53.5831 ; 51.9532 ; 51.3157 ; 50.3226 ; 48.7844 ; 48.1992 ; 47.3284 ; 46.0226 ; 44.3071 ; 43.018 ; 42.4894 ; 42.4405 ; 42.3708 ; 42.2714 ; 42.0174 ; 41.7786 ; 41.5243 ; 41.4379 ; 41.2159 ; 
40.945 ; 40.8186 ; 40.7731 ; 40.7032 ; 40.6058 ; 40.4817 ; 40.2996 ; 40.0821 ; 39.9899 ; 39.8782 ; 39.7238 ; 39.238 ; 38.1629 ; 38.0688 ] 
  
Bolt 1 - Shear Force (kips): [0.108731 ; 0.105824 ; 0.200253 ; 0.340292 ; 0.532298 ; 0.786056 ; 1.101 ; 1.19913 ; 1.33294 ; 1.5001 ; 1.69082 ; 1.85335 ; 1.98006 ; 2.0262 ; 2.11134 ; 2.38504 ; 3.03812 ; 4.10583 
; 5.70398 ; 7.88514 ; 8.65423 ; 9.78991 ; 10.212 ; 10.8446 ; 11.7496 ; 12.0701 ; 12.5174 ; 13.116 ; 13.7622 ; 14.0987 ; 14.0091 ; 13.9962 ; 13.9761 ; 13.945 ; 14.0798 ; 14.0485 ; 13.9506 ; 13.9129 ; 14.7087 ; 
15.5159 ; 16.0884 ; 16.3699 ; 16.8744 ; 17.562 ; 18.4012 ; 19.5547 ; 21.1412 ; 21.8188 ; 22.6399 ; 23.576 ; 25.1768 ; 27.7434 ; 27.9479 ] 
  
Bolt 2 - Tensile Force (kips): [63.1051 ; 62.9707 ; 62.862 ; 62.7006 ; 62.4839 ; 62.2237 ; 61.9332 ; 61.8482 ; 61.7516 ; 61.642 ; 61.5611 ; 61.5266 ; 61.5201 ; 61.5159 ; 61.4983 ; 61.394 ; 61.136 ; 60.8377 ; 
60.7725 ; 60.7529 ; 60.6803 ; 60.5121 ; 60.4381 ; 60.323 ; 60.1048 ; 60.018 ; 59.8789 ; 59.6605 ; 59.3919 ; 59.4413 ; 59.7049 ; 59.7333 ; 59.775 ; 59.8462 ; 59.9776 ; 60.1609 ; 60.4184 ; 60.4948 ; 60.6941 ; 
61.0229 ; 61.1983 ; 61.2578 ; 61.3456 ; 61.4786 ; 61.6793 ; 61.9909 ; 62.4103 ; 62.5604 ; 62.7805 ; 63.0918 ; 63.5103 ; 64.0747 ; 64.1205 ] 
  
Bolt 2 - Shear Force (kips): [0.0686014 ; 0.139944 ; 0.275031 ; 0.457092 ; 0.700589 ; 1.0145 ; 1.38912 ; 1.50504 ; 1.66262 ; 1.85687 ; 2.07852 ; 2.26182 ; 2.40347 ; 2.45466 ; 2.54796 ; 2.82269 ; 3.44414 ; 
4.42785 ; 5.79508 ; 7.48163 ; 8.05381 ; 8.87204 ; 9.17099 ; 9.61844 ; 10.2762 ; 10.5145 ; 10.8651 ; 11.3764 ; 12.0888 ; 12.9398 ; 13.9676 ; 14.0553 ; 14.184 ; 14.3692 ; 14.613 ; 14.9821 ; 15.4953 ; 15.7234 ; 
16.1159 ; 16.6117 ; 16.7165 ; 16.7615 ; 16.8186 ; 16.8965 ; 17.015 ; 17.1637 ; 17.4228 ; 17.4947 ; 17.6896 ; 18.002 ; 18.3122 ; 18.7276 ; 18.7593 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8625 ; 64.7639 ; 64.7197 ; 64.8225 ; 65.1032 ; 65.7426 ; 66.1543 ; 66.896 ; 67.9223 ; 69.2394 ; 70.9031 ; 72.9828 ; 73.6827 ; 74.6641 ; 75.9777 ; 77.6633 ; 79.8134 ; 
82.5426 ; 85.9921 ; 87.1638 ; 88.8646 ; 89.4449 ; 90.2958 ; 91.5165 ; 91.9486 ; 92.5676 ; 93.4528 ; 94.7379 ; 96.5805 ; 99.1417 ; 99.3597 ; 99.6739 ; 100.156 ; 100.825 ; 101.797 ; 103.07 ; 103.491 ; 104.218 ; 
105.217 ; 105.522 ; 105.65 ; 105.852 ; 106.128 ; 106.534 ; 107.093 ; 107.903 ; 108.204 ; 108.68 ; 109.406 ; 110.51 ; 112.056 ; 112.191 ] 
  
Bolt 3 - Shear Force (kips): [0.051956 ; 0.020593 ; 0.059925 ; 0.12573 ; 0.22751 ; 0.36542 ; 0.56183 ; 0.63125 ; 0.72823 ; 0.86991 ; 1.0762 ; 1.3314 ; 1.6157 ; 1.716 ; 1.8515 ; 2.0282 ; 2.2402 ; 2.4643 ; 2.7119 ; 
3.0089 ; 3.1104 ; 3.3291 ; 3.3942 ; 3.4659 ; 3.6046 ; 3.6629 ; 3.7388 ; 3.847 ; 4.9393 ; 6.9753 ; 8.8428 ; 8.8842 ; 9.0125 ; 9.1742 ; 9.3698 ; 9.5278 ; 9.6019 ; 9.8005 ; 9.883 ; 9.5729 ; 9.2662 ; 9.0861 ; 8.8265 ; 
8.4836 ; 8.1658 ; 7.9494 ; 7.6263 ; 7.4971 ; 7.3287 ; 7.1716 ; 6.8462 ; 6.4128 ; 6.4608 ] 
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Figure B.295 Connection L8_6_1.0_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 8.3928e+003 
  
Plastic Stiffness (k/in): 60.6894 
  
Displacement (in): [9.5314e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012329 ; 0.013428 ; 0.015076 ; 0.017548 ; 0.021256 ; 0.026817 ; 0.03516 ; 0.047674 ; 0.066445 ; 0.073484 ; 0.084043 ; 
0.088003 ; 0.093942 ; 0.10285 ; 0.10619 ; 0.1112 ; 0.11246 ; 0.11371 ; 0.11559 ; 0.11841 ; 0.12263 ; 0.12898 ; 0.13849 ; 0.15276 ; 0.15811 ; 0.16614 ; 0.17818 ; 0.19624 ; 0.20302 ; 0.21317 ; 0.22841 ; 0.25127 ; 
0.28556 ; 0.29842 ; 0.3177 ; 0.32494 ; 0.33579 ; 0.35206 ; 0.37647 ; 0.40088 ; 0.42529 ; 0.4619 ; 0.51683 ; 0.53742 ; 0.56832 ; 0.61466 ; 0.63203 ; 0.6581 ; 0.6972 ; 0.75585 ; 0.84383 ; 0.97579 ; 1.0253 ; 1.0995 
; 1.2109 ; 1.2526 ; 1.3152 ; 1.4092 ; 1.4444 ; 1.4973 ; 1.5765 ; 1.6954 ; 1.74 ; 1.8069 ; 1.9072 ; 2.0577 ; 2.1141 ; 2.1988 ; 2.3257 ; 2.5 ] 
  
Force (kips): [-2.37332 ; 6.8986 ; 14.0188 ; 22.4724 ; 31.9335 ; 33.7642 ; 35.4405 ; 37.7109 ; 40.595 ; 43.3526 ; 45.7365 ; 48.6398 ; 52.1231 ; 54.8411 ; 54.7644 ; 54.6575 ; 54.8986 ; 54.8606 ; 55.0956 ; 55.9317 
; 57.0185 ; 57.2865 ; 57.5706 ; 57.9791 ; 58.5086 ; 59.3754 ; 60.4821 ; 61.8798 ; 63.6271 ; 64.2102 ; 65.0422 ; 66.1978 ; 67.7248 ; 68.2868 ; 69.1514 ; 70.3859 ; 72.1 ; 74.3993 ; 75.2232 ; 76.3581 ; 76.7638 ; 
77.3495 ; 78.1812 ; 79.4186 ; 80.6161 ; 81.8059 ; 83.4389 ; 85.6508 ; 86.4293 ; 87.5357 ; 89.0417 ; 89.569 ; 90.3238 ; 91.381 ; 92.8177 ; 94.7308 ; 97.3121 ; 98.2113 ; 99.4314 ; 101.053 ; 101.606 ; 102.361 ; 
103.328 ; 103.657 ; 104.11 ; 104.723 ; 105.522 ; 105.797 ; 106.183 ; 106.713 ; 107.393 ; 107.619 ; 107.932 ; 108.355 ; 108.861 ] 
  
Bolt 1 - Tensile Force (kips): [63.2132 ; 62.8302 ; 62.5098 ; 62.0966 ; 61.5915 ; 61.4856 ; 61.3855 ; 61.2397 ; 60.9889 ; 60.3009 ; 58.6048 ; 55.7255 ; 51.0849 ; 43.9137 ; 43.0563 ; 42.9289 ; 42.5316 ; 42.2853 ; 
42.1664 ; 42.1001 ; 42.0344 ; 42.0179 ; 41.9996 ; 41.9746 ; 41.9277 ; 41.891 ; 41.764 ; 41.5917 ; 41.442 ; 41.3564 ; 41.1917 ; 40.9012 ; 40.4538 ; 40.2542 ; 39.7423 ; 39.0033 ; 38.0871 ; 37.2724 ; 36.9838 ; 
36.6319 ; 36.527 ; 36.4094 ; 36.2608 ; 36.0517 ; 35.7888 ; 35.509 ; 35.1488 ; 34.7794 ; 34.7204 ; 34.6643 ; 34.6877 ; 34.7199 ; 34.7863 ; 34.8642 ; 34.9595 ; 35.0254 ; 35.0624 ; 35.0248 ; 34.9529 ; 34.9337 ; 
34.9384 ; 34.9585 ; 35.0254 ; 35.0568 ; 35.1099 ; 35.154 ; 35.2262 ; 35.2081 ; 35.2208 ; 35.2758 ; 35.3197 ; 35.3226 ; 35.3244 ; 35.3226 ; 35.4352 ] 
  
Bolt 1 - Shear Force (kips): [0.0883589 ; 0.364298 ; 0.708361 ; 1.1377 ; 1.64846 ; 1.75228 ; 1.84955 ; 1.99027 ; 2.23986 ; 2.96631 ; 4.57302 ; 6.99687 ; 10.3269 ; 13.9584 ; 14.177 ; 14.1643 ; 14.4286 ; 14.4632 
; 14.7683 ; 15.2993 ; 15.7849 ; 15.9102 ; 16.0791 ; 16.3704 ; 16.764 ; 17.3861 ; 18.3487 ; 19.3716 ; 20.5582 ; 21.0543 ; 21.8617 ; 23.0429 ; 24.3265 ; 24.7968 ; 25.9081 ; 27.5088 ; 29.6288 ; 32.1506 ; 33.1706 ; 
34.5205 ; 34.9666 ; 35.5545 ; 36.3694 ; 37.5948 ; 38.8237 ; 40.0301 ; 41.8323 ; 44.0319 ; 44.8096 ; 45.8209 ; 47.0431 ; 47.4369 ; 47.9818 ; 48.7377 ; 49.7795 ; 51.2215 ; 53.1382 ; 53.8603 ; 54.8749 ; 56.1382 ; 
56.5379 ; 57.1113 ; 57.7762 ; 57.9758 ; 58.2613 ; 58.7048 ; 59.2804 ; 59.5279 ; 59.8438 ; 60.2763 ; 60.8912 ; 61.1103 ; 61.4463 ; 61.9693 ; 62.5729 ] 
  
Bolt 2 - Tensile Force (kips): [63.2149 ; 62.7909 ; 62.4016 ; 61.8833 ; 61.2343 ; 61.1011 ; 60.9773 ; 60.7993 ; 60.5236 ; 59.8951 ; 58.2811 ; 55.4906 ; 51.0856 ; 44.2636 ; 43.1732 ; 42.9483 ; 42.6911 ; 42.316 ; 
42.2262 ; 42.2928 ; 42.3838 ; 42.4111 ; 42.4443 ; 42.4987 ; 42.5749 ; 42.7304 ; 43.0003 ; 43.4122 ; 43.9681 ; 44.2193 ; 44.5987 ; 45.1339 ; 45.8456 ; 46.0732 ; 46.4058 ; 46.9023 ; 47.6101 ; 48.3817 ; 48.5893 ; 
48.9101 ; 49.0343 ; 49.2225 ; 49.5526 ; 50.0799 ; 50.5722 ; 50.9783 ; 51.5426 ; 52.2159 ; 52.4223 ; 52.7505 ; 53.1729 ; 53.3386 ; 53.5585 ; 53.8322 ; 54.2257 ; 54.9696 ; 56.3114 ; 56.8186 ; 57.4898 ; 58.4178 ; 
58.7353 ; 59.152 ; 59.7055 ; 59.9043 ; 60.2094 ; 60.6567 ; 61.328 ; 61.5768 ; 61.9445 ; 62.4768 ; 63.2313 ; 63.4985 ; 63.9039 ; 64.5039 ; 65.1991 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10614 ; 0.376482 ; 0.741259 ; 1.18722 ; 1.70539 ; 1.80943 ; 1.90608 ; 2.04437 ; 2.27791 ; 2.94668 ; 4.51973 ; 6.89414 ; 10.0796 ; 13.8059 ; 14.1514 ; 14.1663 ; 14.374 ; 14.5028 ; 
14.4998 ; 14.814 ; 15.4413 ; 15.5922 ; 15.7226 ; 15.8602 ; 16.0257 ; 16.3031 ; 16.6049 ; 17.3892 ; 18.7793 ; 19.1594 ; 19.6789 ; 20.3337 ; 21.2496 ; 21.6891 ; 22.2651 ; 23.0482 ; 23.9919 ; 25.3292 ; 25.8647 ; 
26.5177 ; 26.7829 ; 27.196 ; 27.7426 ; 28.4651 ; 29.118 ; 29.7654 ; 30.6083 ; 31.7295 ; 32.1286 ; 32.6907 ; 33.5427 ; 33.8442 ; 34.2762 ; 34.9468 ; 35.9017 ; 37.0048 ; 38.2364 ; 38.6727 ; 39.3108 ; 40.1647 ; 
40.4764 ; 40.9564 ; 41.5874 ; 41.7972 ; 42.1006 ; 42.5114 ; 43.08 ; 43.274 ; 43.5499 ; 43.9282 ; 44.3933 ; 44.5491 ; 44.7608 ; 45.03 ; 45.3881 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9008 ; 64.9702 ; 65.282 ; 66.1068 ; 66.3919 ; 66.6938 ; 67.1493 ; 67.7577 ; 68.4016 ; 69.0116 ; 69.836 ; 71.0315 ; 72.3204 ; 72.289 ; 72.1994 ; 72.3736 ; 72.349 ; 72.4778 ; 
72.9493 ; 73.6462 ; 73.8356 ; 74.0417 ; 74.3504 ; 74.7722 ; 75.5311 ; 76.5961 ; 78.0598 ; 80.0062 ; 80.6704 ; 81.609 ; 82.9047 ; 84.6319 ; 85.2575 ; 86.1933 ; 87.5284 ; 89.3954 ; 91.9229 ; 92.8025 ; 94.0154 ; 
94.446 ; 95.0669 ; 95.956 ; 97.2789 ; 98.5152 ; 99.7318 ; 101.379 ; 103.727 ; 104.555 ; 105.814 ; 107.69 ; 108.351 ; 109.295 ; 110.59 ; 112.267 ; 114.389 ; 117.247 ; 118.119 ; 119.312 ; 120.946 ; 121.504 ; 
122.23 ; 122.962 ; 123.134 ; 123.382 ; 123.778 ; 124.386 ; 124.587 ; 124.888 ; 125.328 ; 125.863 ; 126.04 ; 126.296 ; 126.665 ; 127.13 ] 
  
Bolt 3 - Shear Force (kips): [0.0431845 ; 0.0814385 ; 0.1937 ; 0.348196 ; 0.567291 ; 0.619351 ; 0.669743 ; 0.739127 ; 0.835143 ; 0.943491 ; 1.03813 ; 1.15676 ; 1.32092 ; 1.47766 ; 1.47666 ; 1.46893 ; 1.48553 
; 1.48344 ; 1.49685 ; 1.54291 ; 1.60563 ; 1.62186 ; 1.63974 ; 1.66638 ; 1.70264 ; 1.77046 ; 1.87446 ; 2.03118 ; 2.25002 ; 2.32339 ; 2.42538 ; 2.56841 ; 2.77211 ; 2.84364 ; 2.94476 ; 3.0926 ; 3.30375 ; 3.58514 ; 
3.67207 ; 3.7873 ; 3.82602 ; 3.8802 ; 3.95299 ; 4.04979 ; 4.13805 ; 4.23199 ; 4.39948 ; 6.39082 ; 7.31686 ; 8.70163 ; 10.3906 ; 10.921 ; 11.6698 ; 12.6039 ; 13.451 ; 14.295 ; 15.0104 ; 14.7722 ; 14.7156 ; 
14.7085 ; 14.7392 ; 14.7219 ; 14.2785 ; 13.9905 ; 13.6494 ; 13.2809 ; 12.6536 ; 12.4183 ; 12.1264 ; 11.7586 ; 11.1743 ; 10.9412 ; 10.6075 ; 10.1502 ; 9.58773 ] 
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Figure B.296 Connection L8_6_1.0_1.0_8e_0.5_3.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_8e_0.5_3.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.8275e+003 
  
Plastic Stiffness (k/in): 24.3719 
  
Displacement (in): [7.6825e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.30688 
; 0.32024 ; 0.34028 ; 0.3478 ; 0.35908 ; 0.37599 ; 0.40136 ; 0.43941 ; 0.45368 ; 0.47509 ; 0.5072 ; 0.55536 ; 0.57342 ; 0.60051 ; 0.61067 ; 0.62083 ; 0.63099 ; 0.64623 ; 0.66909 ; 0.70338 ; 0.75481 ; 0.77409 ; 
0.80302 ; 0.84642 ; 0.91151 ; 0.93592 ; 0.97254 ; 0.98627 ; 1.0069 ; 1.0378 ; 1.0841 ; 1.1536 ; 1.1797 ; 1.2188 ; 1.2774 ; 1.3654 ; 1.4974 ; 1.6953 ; 1.7578 ; 1.8516 ; 1.9922 ; 2.2031 ; 2.4531 ; 2.5 ] 
  
Force (kips): [-2.55213 ; 2.9109 ; 6.87655 ; 11.7641 ; 17.7654 ; 24.707 ; 26.7317 ; 29.3538 ; 32.6748 ; 36.4182 ; 39.6573 ; 42.1722 ; 44.177 ; 46.2689 ; 48.5289 ; 51.1627 ; 51.3871 ; 51.7418 ; 52.2654 ; 52.4649 ; 
52.7627 ; 53.1828 ; 53.7787 ; 54.6141 ; 54.9269 ; 55.3829 ; 55.995 ; 56.818 ; 57.145 ; 57.7084 ; 57.9233 ; 58.1276 ; 58.3445 ; 58.665 ; 59.1834 ; 59.9182 ; 60.9339 ; 61.3096 ; 61.8516 ; 62.7199 ; 63.931 ; 
64.3553 ; 64.9659 ; 65.1907 ; 65.5284 ; 66.019 ; 66.7116 ; 67.697 ; 68.0698 ; 68.6116 ; 69.3838 ; 70.4558 ; 71.9098 ; 73.7641 ; 74.2966 ; 75.056 ; 76.0857 ; 77.4164 ; 78.763 ; 78.9953 ] 
  
Bolt 1 - Tensile Force (kips): [63.1988 ; 62.969 ; 62.7897 ; 62.5526 ; 62.2349 ; 61.8322 ; 61.7025 ; 61.5245 ; 61.2792 ; 60.8342 ; 59.7249 ; 58.228 ; 56.2597 ; 53.479 ; 49.8581 ; 44.7078 ; 44.3503 ; 43.8412 ; 
43.3529 ; 43.2745 ; 43.1874 ; 43.1049 ; 43.037 ; 42.9907 ; 42.9751 ; 42.757 ; 42.5469 ; 42.472 ; 42.4329 ; 42.3793 ; 42.368 ; 42.3681 ; 42.3615 ; 42.3252 ; 42.139 ; 41.9015 ; 41.6585 ; 41.4712 ; 41.2189 ; 
40.4385 ; 39.2324 ; 38.854 ; 38.4982 ; 38.3825 ; 38.118 ; 37.7749 ; 37.3705 ; 37.0519 ; 36.8609 ; 36.6046 ; 36.2816 ; 35.7902 ; 35.2914 ; 34.952 ; 34.941 ; 34.9647 ; 35.0098 ; 35.0675 ; 35.0263 ; 35.0079 ] 
  
Bolt 1 - Shear Force (kips): [0.0957154 ; 0.189325 ; 0.388452 ; 0.648097 ; 0.986013 ; 1.41174 ; 1.54538 ; 1.72543 ; 1.96862 ; 2.42653 ; 3.5574 ; 4.91947 ; 6.57652 ; 8.69259 ; 11.122 ; 13.7154 ; 13.8507 ; 
14.0297 ; 14.1725 ; 14.1854 ; 14.1952 ; 14.1979 ; 14.1922 ; 14.1836 ; 14.1796 ; 14.3588 ; 14.4328 ; 14.4396 ; 14.6401 ; 15.414 ; 15.692 ; 15.8724 ; 16.1956 ; 16.7147 ; 18.0292 ; 19.839 ; 22.02 ; 22.945 ; 24.0194 
; 26.1025 ; 29.1152 ; 30.0896 ; 31.2203 ; 31.6533 ; 32.4205 ; 33.5172 ; 35.0037 ; 36.7364 ; 37.4229 ; 38.3535 ; 39.5899 ; 41.4456 ; 43.7853 ; 46.3545 ; 46.9719 ; 47.7886 ; 48.8678 ; 50.3341 ; 51.9028 ; 52.197 ] 
  
Bolt 2 - Tensile Force (kips): [63.1817 ; 62.9511 ; 62.74 ; 62.4635 ; 62.0952 ; 61.6519 ; 61.5169 ; 61.34 ; 61.123 ; 60.8217 ; 60.1003 ; 59.3641 ; 58.9993 ; 58.9141 ; 58.4902 ; 57.42 ; 57.3004 ; 57.0918 ; 56.7653 
; 56.6417 ; 56.4636 ; 56.2265 ; 55.9016 ; 55.5096 ; 55.3959 ; 55.285 ; 55.0963 ; 54.4859 ; 54.3744 ; 54.5435 ; 54.5872 ; 54.5975 ; 54.6476 ; 54.7551 ; 55.016 ; 55.4104 ; 55.9592 ; 56.1746 ; 56.4846 ; 56.9007 ; 
57.4982 ; 57.7374 ; 58.1062 ; 58.2439 ; 58.4444 ; 58.7456 ; 59.1979 ; 59.702 ; 59.8176 ; 59.9529 ; 60.28 ; 60.9435 ; 61.9599 ; 63.3582 ; 63.7488 ; 64.322 ; 65.239 ; 66.5674 ; 67.8712 ; 68.1113 ] 
  
Bolt 2 - Shear Force (kips): [0.114678 ; 0.183141 ; 0.390283 ; 0.65683 ; 0.995908 ; 1.40716 ; 1.53367 ; 1.70565 ; 1.9356 ; 2.33732 ; 3.36137 ; 4.62975 ; 6.07076 ; 7.706 ; 9.47176 ; 11.652 ; 11.8416 ; 12.1296 ; 
12.5458 ; 12.6959 ; 12.912 ; 13.215 ; 13.6342 ; 14.1742 ; 14.3576 ; 14.592 ; 14.9361 ; 15.5896 ; 15.7705 ; 15.8993 ; 16.02 ; 16.1707 ; 16.2925 ; 16.438 ; 16.5483 ; 16.6709 ; 16.9342 ; 17.0336 ; 17.1866 ; 17.6197 
; 18.2861 ; 18.469 ; 18.9739 ; 19.1483 ; 19.364 ; 19.6432 ; 19.992 ; 20.8276 ; 21.2714 ; 21.9696 ; 22.8572 ; 23.8697 ; 25.1206 ; 26.7907 ; 27.3538 ; 28.1559 ; 29.0655 ; 30.0434 ; 30.8837 ; 31.0164 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.837 ; 64.7754 ; 64.8672 ; 65.1644 ; 65.7879 ; 66.1381 ; 66.7783 ; 67.7137 ; 68.9028 ; 70.2721 ; 71.8726 ; 73.7596 ; 76.1516 ; 79.302 ; 83.1023 ; 83.4199 ; 83.8823 ; 
84.5018 ; 84.7239 ; 85.0444 ; 85.4824 ; 86.1072 ; 87.0772 ; 87.4684 ; 88.0546 ; 88.8748 ; 90.0165 ; 90.4463 ; 91.1459 ; 91.4132 ; 91.6766 ; 91.9551 ; 92.3756 ; 93.0423 ; 94.0426 ; 95.4974 ; 96.0165 ; 96.7995 ; 
97.9822 ; 99.55 ; 100.074 ; 100.817 ; 101.08 ; 101.499 ; 102.111 ; 102.948 ; 104.188 ; 104.645 ; 105.353 ; 106.382 ; 107.696 ; 109.315 ; 111.299 ; 111.942 ; 112.927 ; 114.293 ; 115.955 ; 117.499 ; 117.779 ] 
  
Bolt 3 - Shear Force (kips): [ 0.075294 ; 0.021717 ; 0.0869995 ; 0.188238 ; 0.329175 ; 0.532663 ; 0.607297 ; 0.712035 ; 0.856119 ; 1.05266 ; 1.27906 ; 1.53747 ; 1.83977 ; 2.24005 ; 2.66702 ; 3.13025 ; 3.17104 
; 3.24631 ; 3.38744 ; 3.45867 ; 3.54783 ; 3.73831 ; 4.06683 ; 6.0326 ; 7.26074 ; 8.73225 ; 10.171 ; 11.5785 ; 12.1094 ; 13.0284 ; 13.4355 ; 13.8651 ; 14.2844 ; 14.8621 ; 15.5839 ; 16.422 ; 17.4032 ; 17.7549 ; 
17.9773 ; 17.6701 ; 17.3429 ; 17.2074 ; 17.0351 ; 17.0231 ; 16.9809 ; 16.7649 ; 16.4164 ; 15.8616 ; 15.6467 ; 15.3686 ; 14.9654 ; 14.2071 ; 13.4318 ; 12.6885 ; 12.6085 ; 12.7289 ; 12.8142 ; 12.5511 ; 12.4347 ; 
12.4538 ] 
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Figure B.297 Connection L8_6_1.0_1.0_8e_0.5_4.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_6_1.0_1.0_8e_0.5_4.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.9735e+003 
  
Plastic Stiffness (k/in): 9.4736 
  
Displacement (in): [9.7682e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.50138 ; 0.58156 ; 0.6016 ; 0.62165 ; 0.65172 ; 0.69682 ; 0.76447 ; 0.86595 ; 1.0182 ; 1.0753 ; 1.0967 ; 1.1288 ; 1.1769 ; 1.2251 ; 1.2733 ; 1.3455 ; 1.4539 ; 1.4945 ; 1.5555 ; 1.5783 ; 1.6126 ; 1.664 ; 1.7412 ; 
1.8569 ; 1.9003 ; 1.9654 ; 2.063 ; 2.2095 ; 2.4292 ; 2.5 ] 
  
Force (kips): [-2.43678 ; 1.18113 ; 3.37078 ; 6.22264 ; 9.87166 ; 14.3668 ; 19.4367 ; 20.8866 ; 22.7564 ; 25.0092 ; 27.3613 ; 29.2824 ; 30.5792 ; 31.8089 ; 33.2763 ; 35 ; 37.1768 ; 37.8985 ; 38.925 ; 39.1626 ; 
39.4019 ; 39.7517 ; 40.2601 ; 40.9675 ; 41.9315 ; 43.2132 ; 43.6594 ; 43.8343 ; 44.0841 ; 44.4544 ; 44.8098 ; 45.1546 ; 45.6425 ; 46.3493 ; 46.6312 ; 47.0222 ; 47.1758 ; 47.3962 ; 47.7373 ; 48.2292 ; 48.8926 ; 
49.1338 ; 49.4697 ; 49.9322 ; 50.5738 ; 51.4218 ; 51.6717 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.198 ; 63.0445 ; 62.9443 ; 62.8061 ; 62.6174 ; 62.3617 ; 62.0407 ; 61.9399 ; 61.8013 ; 61.6216 ; 61.4129 ; 61.2236 ; 61.0654 ; 60.7135 ; 59.5668 ; 57.4327 ; 54.0821 ; 52.8073 ; 
50.8029 ; 50.2837 ; 49.7492 ; 48.9325 ; 47.6983 ; 45.8713 ; 43.8804 ; 43.2969 ; 43.2257 ; 43.2058 ; 43.1867 ; 43.1722 ; 42.9828 ; 42.8887 ; 42.8612 ; 42.8482 ; 42.8011 ; 42.8148 ; 42.809 ; 42.805 ; 42.6688 ; 
42.4516 ; 42.3029 ; 42.1551 ; 41.9524 ; 41.7269 ; 40.9389 ; 39.8606 ; 39.5735 ] 
  
Bolt 1 - Shear Force (kips): [0.0922326 ; 0.112602 ; 0.221593 ; 0.376975 ; 0.587495 ; 0.866043 ; 1.21619 ; 1.32556 ; 1.47321 ; 1.66189 ; 1.87732 ; 2.07151 ; 2.24043 ; 2.6325 ; 3.79551 ; 5.70762 ; 8.38336 ; 
9.31109 ; 10.6688 ; 10.9969 ; 11.3239 ; 11.8027 ; 12.4786 ; 13.3506 ; 14.1103 ; 14.2505 ; 14.2496 ; 14.2477 ; 14.2452 ; 14.2431 ; 14.3585 ; 14.3884 ; 14.3931 ; 14.7388 ; 15.3475 ; 15.8157 ; 16.1497 ; 16.5789 ; 
17.6955 ; 19.3105 ; 21.0065 ; 21.8477 ; 22.9 ; 24.0961 ; 26.2981 ; 29.0877 ; 29.8168 ] 
  
Bolt 2 - Tensile Force (kips): [63.1803 ; 63.031 ; 62.9236 ; 62.7617 ; 62.5519 ; 62.2752 ; 61.978 ; 61.892 ; 61.7894 ; 61.6877 ; 61.6327 ; 61.6404 ; 61.6594 ; 61.6146 ; 61.3316 ; 61.5254 ; 61.7748 ; 61.7908 ; 
61.6834 ; 61.6335 ; 61.5702 ; 61.4627 ; 61.3165 ; 61.0502 ; 60.5899 ; 60.0552 ; 59.9602 ; 59.9292 ; 59.8967 ; 59.8514 ; 59.8501 ; 59.8533 ; 59.8769 ; 60.0223 ; 60.1762 ; 60.3023 ; 60.3547 ; 60.4495 ; 60.6769 ; 
61.044 ; 61.572 ; 61.7647 ; 62.0567 ; 62.5061 ; 63.0752 ; 63.8443 ; 64.1079 ] 
  
Bolt 2 - Shear Force (kips): [0.110413 ; 0.101899 ; 0.214409 ; 0.370854 ; 0.580161 ; 0.850966 ; 1.17338 ; 1.27361 ; 1.41046 ; 1.58371 ; 1.78474 ; 1.96664 ; 2.12567 ; 2.47197 ; 3.55535 ; 5.16127 ; 7.13171 ; 
7.76862 ; 8.67546 ; 8.89525 ; 9.11737 ; 9.44914 ; 9.93452 ; 10.6401 ; 11.6203 ; 12.8303 ; 13.2015 ; 13.3361 ; 13.5291 ; 13.8022 ; 14.0433 ; 14.2785 ; 14.6086 ; 15.0197 ; 15.1047 ; 15.388 ; 15.5242 ; 15.7065 ; 
15.8431 ; 15.9829 ; 16.2307 ; 16.3249 ; 16.459 ; 16.6527 ; 16.9402 ; 17.5423 ; 17.739 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8632 ; 64.7629 ; 64.7138 ; 64.8126 ; 65.1022 ; 65.7306 ; 66.1204 ; 66.8609 ; 67.9238 ; 69.2812 ; 71.0102 ; 73.1214 ; 75.7163 ; 78.7357 ; 82.2845 ; 86.5212 ; 87.9186 ; 
89.8952 ; 90.3366 ; 90.7833 ; 91.429 ; 92.3494 ; 93.6117 ; 95.415 ; 97.9096 ; 98.7863 ; 99.1158 ; 99.5728 ; 100.254 ; 100.877 ; 101.473 ; 102.283 ; 103.444 ; 103.909 ; 104.561 ; 104.796 ; 105.152 ; 105.717 ; 
106.542 ; 107.424 ; 107.728 ; 108.217 ; 108.994 ; 110.227 ; 111.96 ; 112.481 ] 
  
Bolt 3 - Shear Force (kips): [0.073481 ; 0.016882 ; 0.039778 ; 0.098237 ; 0.19085 ; 0.31826 ; 0.50076 ; 0.56735 ; 0.65915 ; 0.79454 ; 0.99624 ; 1.252 ; 1.5476 ; 1.897 ; 2.247 ; 2.5521 ; 2.8944 ; 3.0118 ; 3.2703 ; 
3.3125 ; 3.3483 ; 3.4129 ; 3.5384 ; 3.6863 ; 5.0022 ; 7.5132 ; 8.2567 ; 8.3142 ; 8.4467 ; 8.7309 ; 9.0015 ; 9.1336 ; 9.3419 ; 9.4636 ; 9.4185 ; 9.599 ; 9.582 ; 9.5463 ; 9.3602 ; 8.4501 ; 7.7292 ; 7.5869 ; 7.3738 ; 
7.1743 ; 6.914 ; 6.4033 ; 6.2452 ] 
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Figure B.298 Connection L8_8_0.5_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1317e+003 
  
Plastic Stiffness (k/in): 11.3956 
  
Displacement (in): [2.9522e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.037598 ; 0.047485 ; 0.062317 ; 0.084564 ; 0.11794 ; 0.16799 ; 0.24308 ; 0.3557 ; 0.39794 ; 0.41378 ; 
0.43753 ; 0.47317 ; 0.52662 ; 0.6068 ; 0.68698 ; 0.76717 ; 0.88744 ; 1.0678 ; 1.1303 ; 1.2241 ; 1.3647 ; 1.4175 ; 1.4966 ; 1.5262 ; 1.5707 ; 1.6375 ; 1.7376 ; 1.8877 ; 2.113 ; 2.363 ; 2.5 ] 
  
Force (kips): [-0.750425 ; 1.67261 ; 3.41304 ; 5.59952 ; 8.33811 ; 11.3934 ; 13.8454 ; 15.0812 ; 15.8119 ; 16.5648 ; 17.3285 ; 18.2098 ; 19.2908 ; 20.5731 ; 22.0364 ; 22.5084 ; 22.6773 ; 22.9484 ; 23.3322 ; 
23.8857 ; 24.6283 ; 25.2876 ; 25.8745 ; 26.6449 ; 27.6728 ; 28.0574 ; 28.5485 ; 29.1709 ; 29.3966 ; 29.7049 ; 29.8159 ; 29.9702 ; 30.1874 ; 30.4862 ; 30.8681 ; 31.3328 ; 31.757 ; 31.9615 ] 
  
Bolt 1 - Tensile Force (kips): [34.7766 ; 34.7152 ; 34.6669 ; 34.5998 ; 34.509 ; 34.3988 ; 34.2987 ; 34.2396 ; 34.196 ; 34.1447 ; 34.0706 ; 33.9947 ; 33.8985 ; 33.4556 ; 32.3166 ; 31.8758 ; 31.7147 ; 31.4528 ; 
31.0684 ; 30.4891 ; 29.6673 ; 28.8801 ; 28.1371 ; 27.1106 ; 25.6988 ; 25.611 ; 25.6197 ; 25.6353 ; 25.6417 ; 25.6522 ; 25.6564 ; 25.6627 ; 25.672 ; 25.6861 ; 25.7074 ; 25.7397 ; 25.7682 ; 25.7966 ] 
  
Bolt 1 - Shear Force (kips): [0.058785 ; 0.087965 ; 0.17595 ; 0.29169 ; 0.44251 ; 0.6184 ; 0.77168 ; 0.86155 ; 0.92831 ; 1.0069 ; 1.1167 ; 1.2273 ; 1.3633 ; 1.9002 ; 3.0567 ; 3.4721 ; 3.6212 ; 3.8598 ; 4.2019 ; 
4.7025 ; 5.3873 ; 6.0191 ; 6.5991 ; 7.3773 ; 8.3797 ; 8.4474 ; 8.4529 ; 8.4592 ; 8.4615 ; 8.4651 ; 8.4665 ; 8.4686 ; 8.4717 ; 8.4764 ; 8.4834 ; 8.4941 ; 8.5178 ; 8.5095 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.78 ; 34.6782 ; 34.5985 ; 34.5023 ; 34.4039 ; 34.3377 ; 34.3438 ; 34.4153 ; 34.4844 ; 34.6044 ; 34.8425 ; 35.3566 ; 36.0296 ; 36.5097 ; 36.6659 ; 36.7873 ; 36.8396 ; 36.9082 ; 
37.0313 ; 37.2366 ; 37.5916 ; 37.9692 ; 38.3711 ; 39.0252 ; 39.9916 ; 40.297 ; 40.7763 ; 41.3257 ; 41.5401 ; 41.9452 ; 42.1204 ; 42.3885 ; 42.7572 ; 43.2755 ; 43.9953 ; 44.9717 ; 46.0001 ; 46.5476 ] 
  
Bolt 2 - Shear Force (kips): [0.052988 ; 0.13552 ; 0.25566 ; 0.41305 ; 0.61972 ; 0.86385 ; 1.0873 ; 1.2301 ; 1.3416 ; 1.4753 ; 1.639 ; 1.7879 ; 1.9348 ; 2.3993 ; 3.278 ; 3.5211 ; 3.6054 ; 3.7411 ; 3.9263 ; 4.1844 ; 
4.5126 ; 4.8003 ; 5.0443 ; 5.3442 ; 5.7621 ; 5.9185 ; 6.1153 ; 6.5008 ; 6.6231 ; 6.7295 ; 6.7484 ; 6.7682 ; 6.8138 ; 6.8892 ; 7.0056 ; 7.1863 ; 7.3232 ; 7.3743 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9373 ; 35.9402 ; 36.0418 ; 36.2817 ; 36.6845 ; 37.3392 ; 37.9159 ; 38.2936 ; 38.6827 ; 39.2624 ; 40.1589 ; 41.5456 ; 43.6088 ; 46.4883 ; 47.4393 ; 47.7809 ; 48.2538 ; 
48.8696 ; 49.691 ; 50.9073 ; 52.0694 ; 53.1521 ; 54.4221 ; 56.4585 ; 57.4921 ; 58.7804 ; 60.3204 ; 60.9213 ; 61.7101 ; 61.9971 ; 62.3698 ; 62.884 ; 63.5701 ; 64.3515 ; 65.2033 ; 65.8888 ; 66.2266 ] 
  
Bolt 3 - Shear Force (kips): [ 0.027039 ; 0.0301756 ; 0.0739324 ; 0.145281 ; 0.24378 ; 0.373208 ; 0.530888 ; 0.654286 ; 0.757962 ; 0.894184 ; 1.02982 ; 1.20778 ; 1.43228 ; 1.68839 ; 1.91333 ; 1.98977 ; 
2.01779 ; 2.07839 ; 2.16655 ; 2.31835 ; 2.75699 ; 4.11641 ; 5.1557 ; 6.14276 ; 6.55095 ; 6.59443 ; 7.2602 ; 7.91776 ; 8.16045 ; 8.60463 ; 8.74963 ; 8.93086 ; 9.20842 ; 9.63119 ; 10.1986 ; 10.8851 ; 11.6203 ; 
12.0023 ] 
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Figure B.299 Connection L8_8_0.5_0.75_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 444.7397 
  
Plastic Stiffness (k/in): 1.9192 
  
Displacement (in): [2.0612e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.4136 ; 1.5886 ; 1.8511 ; 1.9496 ; 1.9865 ; 
2.0419 ; 2.1249 ; 2.2495 ; 2.4364 ; 2.7167 ; 3.1372 ; 3.7679 ; 4.4679 ; 5.1679 ; 5.8679 ; 6.5679 ; 7 ] 
  
Force (kips): [-0.67818 ; 0.852182 ; 1.75399 ; 2.9634 ; 4.5464 ; 6.03361 ; 6.88848 ; 7.22552 ; 7.50367 ; 7.9314 ; 8.50397 ; 9.23355 ; 10.1092 ; 11.0823 ; 11.3749 ; 11.7539 ; 11.8898 ; 11.9434 ; 12.015 ; 12.1215 ; 
12.2714 ; 12.4781 ; 12.7471 ; 13.0937 ; 13.4706 ; 13.7539 ; 13.9448 ; 14.0712 ; 14.1595 ; 14.2009 ] 
  
Bolt 1 - Tensile Force (kips): [34.7766 ; 34.7396 ; 34.7165 ; 34.6834 ; 34.6353 ; 34.5842 ; 34.5519 ; 34.5384 ; 34.5271 ; 34.5047 ; 34.493 ; 34.481 ; 34.4707 ; 34.4755 ; 34.4801 ; 34.4895 ; 34.4926 ; 34.4935 ; 
34.4952 ; 34.4975 ; 34.5015 ; 34.5084 ; 34.5198 ; 34.5382 ; 34.5708 ; 34.6081 ; 34.6486 ; 34.6914 ; 34.7365 ; 34.7652 ] 
  
Bolt 1 - Shear Force (kips): [0.055164 ; 0.053508 ; 0.093891 ; 0.15665 ; 0.24563 ; 0.33672 ; 0.39718 ; 0.42759 ; 0.45738 ; 0.51104 ; 0.55406 ; 0.60772 ; 0.67046 ; 0.72964 ; 0.74644 ; 0.7669 ; 0.77508 ; 0.77862 
; 0.78315 ; 0.79042 ; 0.8003 ; 0.81388 ; 0.83242 ; 0.85852 ; 0.89063 ; 0.92458 ; 0.95349 ; 0.97905 ; 1.0005 ; 1.0124 ] 
  
Bolt 2 - Tensile Force (kips): [34.7793 ; 34.7086 ; 34.663 ; 34.6158 ; 34.5932 ; 34.639 ; 34.731 ; 34.8292 ; 34.9355 ; 35.1261 ; 35.5128 ; 36.1155 ; 36.9826 ; 38.1712 ; 38.5487 ; 39.0492 ; 39.2366 ; 39.3092 ; 
39.4159 ; 39.5809 ; 39.8271 ; 40.1839 ; 40.6969 ; 41.4336 ; 42.3676 ; 43.1906 ; 43.8455 ; 44.3728 ; 44.8021 ; 45.0334 ] 
  
Bolt 2 - Shear Force (kips): [0.048651 ; 0.090675 ; 0.15723 ; 0.25378 ; 0.38965 ; 0.53309 ; 0.63636 ; 0.69402 ; 0.75253 ; 0.85791 ; 0.97084 ; 1.0959 ; 1.2039 ; 1.3007 ; 1.3353 ; 1.3851 ; 1.3994 ; 1.4041 ; 1.4083 
; 1.4069 ; 1.4026 ; 1.3963 ; 1.3873 ; 1.3831 ; 1.385 ; 1.3987 ; 1.4223 ; 1.4444 ; 1.4623 ; 1.4718 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9145 ; 35.8862 ; 35.9324 ; 36.1082 ; 36.3523 ; 36.6726 ; 36.9196 ; 37.2014 ; 37.6055 ; 38.1825 ; 39.5767 ; 41.8669 ; 45.1104 ; 46.1992 ; 47.6736 ; 48.192 ; 48.3927 ; 
48.6414 ; 48.9811 ; 49.4319 ; 50.0836 ; 50.9319 ; 52.0164 ; 53.2541 ; 54.3128 ; 55.0682 ; 55.6458 ; 56.0486 ; 56.2562 ] 
  
Bolt 3 - Shear Force (kips): [0.028904 ; 0.024323 ; 0.061721 ; 0.12506 ; 0.21634 ; 0.29382 ; 0.33378 ; 0.34257 ; 0.37464 ; 0.45768 ; 0.60916 ; 0.51609 ; 0.46923 ; 0.49083 ; 0.49429 ; 0.49145 ; 0.49986 ; 
0.49237 ; 0.48732 ; 0.48426 ; 0.49367 ; 0.53862 ; 1.1137 ; 1.5527 ; 2.2429 ; 2.7875 ; 3.1578 ; 3.4439 ; 3.6663 ; 3.8027 ] 
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Figure B.300 Connection L8_8_0.5_0.75_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 212.8786 
  
Plastic Stiffness (k/in): 0.5661 
  
Displacement (in): [2.0235e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.70408 ; 0.82234 ; 0.99973 ; 1.2658 ; 1.6649 ; 2.2636 ; 
2.9636 ; 3.6636 ; 4.3636 ; 5.0636 ; 5.7636 ; 5.9386 ; 6.2011 ; 6.5949 ; 7 ] 
  
Force (kips): [-0.66541 ; 0.22475 ; 0.49878 ; 0.88942 ; 1.4409 ; 2.2142 ; 3.1286 ; 3.701 ; 3.8972 ; 4.0181 ; 4.2294 ; 4.5099 ; 4.605 ; 4.7382 ; 4.9276 ; 5.1799 ; 5.5086 ; 5.9114 ; 6.2792 ; 6.5735 ; 6.8164 ; 7.0145 ; 
7.1724 ; 7.2083 ; 7.2587 ; 7.3247 ; 7.3835 ] 
  
Bolt 1 - Tensile Force (kips): [34.7768 ; 34.7557 ; 34.7498 ; 34.7411 ; 34.7281 ; 34.7083 ; 34.6829 ; 34.6663 ; 34.6635 ; 34.6654 ; 34.6658 ; 34.6648 ; 34.6636 ; 34.661 ; 34.6546 ; 34.6629 ; 34.684 ; 34.7152 ; 
34.7547 ; 34.8004 ; 34.8498 ; 34.9002 ; 34.9514 ; 34.9641 ; 34.9832 ; 35.0121 ; 35.042 ] 
  
Bolt 1 - Shear Force (kips): [0.054845 ; 0.037514 ; 0.043026 ; 0.056523 ; 0.081284 ; 0.12173 ; 0.17619 ; 0.21494 ; 0.23055 ; 0.24281 ; 0.26521 ; 0.30203 ; 0.3172 ; 0.34145 ; 0.38191 ; 0.41144 ; 0.44037 ; 
0.48198 ; 0.52208 ; 0.54957 ; 0.56938 ; 0.58613 ; 0.60085 ; 0.60455 ; 0.61017 ; 0.61764 ; 0.62496 ] 
  
Bolt 2 - Tensile Force (kips): [34.7805 ; 34.7436 ; 34.7258 ; 34.7018 ; 34.6772 ; 34.661 ; 34.6801 ; 34.7321 ; 34.7612 ; 34.7851 ; 34.8341 ; 34.9463 ; 35.004 ; 35.0935 ; 35.2292 ; 35.5098 ; 35.933 ; 36.4979 ; 
37.0893 ; 37.6638 ; 38.1746 ; 38.6115 ; 38.9725 ; 39.057 ; 39.1777 ; 39.3413 ; 39.4924 ] 
  
Bolt 2 - Shear Force (kips): [0.048567 ; 0.053362 ; 0.072035 ; 0.10214 ; 0.14872 ; 0.21953 ; 0.31093 ; 0.37702 ; 0.40202 ; 0.41982 ; 0.45457 ; 0.5168 ; 0.54425 ; 0.58852 ; 0.66117 ; 0.73755 ; 0.82731 ; 0.92738 
; 0.9981 ; 1.0441 ; 1.0783 ; 1.1071 ; 1.1367 ; 1.1446 ; 1.1562 ; 1.1715 ; 1.1854 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9551 ; 35.9199 ; 35.8851 ; 35.8731 ; 35.9262 ; 36.0596 ; 36.1981 ; 36.3126 ; 36.4283 ; 36.6411 ; 37.0113 ; 37.1439 ; 37.3406 ; 37.6325 ; 38.0382 ; 38.5988 ; 39.8211 ; 
41.3084 ; 42.79 ; 44.176 ; 45.3639 ; 46.3719 ; 46.5918 ; 46.8662 ; 47.1991 ; 47.4616 ] 
  
Bolt 3 - Shear Force (kips): [0.027922 ; 0.013544 ; 0.020065 ; 0.039514 ; 0.074802 ; 0.13282 ; 0.19834 ; 0.21694 ; 0.19752 ; 0.16488 ; 0.14515 ; 0.16436 ; 0.18189 ; 0.21236 ; 0.26144 ; 0.35766 ; 0.4921 ; 
0.44497 ; 0.39365 ; 0.70248 ; 1.37 ; 1.7884 ; 2.0911 ; 1.9477 ; 1.8148 ; 1.5668 ; 1.2668 ] 
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Figure B.301 Connection L8_8_0.5_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1493e+003 
  
Plastic Stiffness (k/in): 12.8149 
  
Displacement (in): [1.671e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.010742 ; 0.013672 ; 0.016602 ; 0.020996 ; 0.027588 ; 0.037476 ; 0.052307 ; 0.074554 ; 0.10792 ; 0.1413 ; 0.17467 ; 0.20804 
; 0.2581 ; 0.33318 ; 0.36134 ; 0.40357 ; 0.41941 ; 0.44317 ; 0.4788 ; 0.49217 ; 0.51221 ; 0.54228 ; 0.58738 ; 0.65503 ; 0.6804 ; 0.71846 ; 0.77554 ; 0.86116 ; 0.89327 ; 0.90531 ; 0.92337 ; 0.95046 ; 0.9911 ; 
1.0521 ; 1.0749 ; 1.1092 ; 1.1221 ; 1.1414 ; 1.1703 ; 1.2137 ; 1.23 ; 1.2544 ; 1.291 ; 1.3047 ; 1.3253 ; 1.3562 ; 1.4025 ; 1.472 ; 1.4981 ; 1.5372 ; 1.5959 ; 1.6838 ; 1.8158 ; 2.0137 ; 2.2637 ; 2.5 ] 
  
Force (kips): [-0.674201 ; 1.71641 ; 3.5237 ; 5.09276 ; 6.49753 ; 8.40425 ; 10.106 ; 11.5735 ; 13.3598 ; 15.2513 ; 17.0345 ; 18.4822 ; 19.7123 ; 20.8328 ; 21.6757 ; 22.3978 ; 23.0382 ; 23.8641 ; 24.9351 ; 
25.3056 ; 25.8244 ; 26.0288 ; 26.3172 ; 26.7312 ; 26.8752 ; 27.0862 ; 27.3979 ; 27.8158 ; 28.4053 ; 28.6171 ; 28.9187 ; 29.3384 ; 29.9275 ; 30.1709 ; 30.2621 ; 30.3999 ; 30.5938 ; 30.8913 ; 31.3311 ; 31.4909 ; 
31.7097 ; 31.7916 ; 31.9152 ; 32.0952 ; 32.3444 ; 32.4369 ; 32.5822 ; 32.7932 ; 32.8766 ; 32.994 ; 33.1576 ; 33.3995 ; 33.7387 ; 33.8629 ; 34.0371 ; 34.2816 ; 34.6227 ; 35.0822 ; 35.6791 ; 36.2983 ; 36.7797 ] 
  
Bolt 1 - Tensile Force (kips): [34.7723 ; 34.7077 ; 34.6532 ; 34.6011 ; 34.552 ; 34.4822 ; 34.4161 ; 34.3556 ; 34.2772 ; 34.1874 ; 34.0908 ; 33.9827 ; 33.8519 ; 33.3434 ; 32.5037 ; 31.6743 ; 30.8952 ; 29.7647 ; 
28.1675 ; 27.5939 ; 26.7757 ; 26.4711 ; 26.0425 ; 25.5118 ; 25.4951 ; 25.4916 ; 25.4884 ; 25.4867 ; 25.4876 ; 25.4883 ; 25.49 ; 25.4937 ; 25.5013 ; 25.5042 ; 25.504 ; 25.3631 ; 25.3636 ; 25.3679 ; 25.3784 ; 
25.3825 ; 25.3883 ; 25.3904 ; 25.3939 ; 25.3989 ; 25.4061 ; 25.4092 ; 25.3671 ; 25.2992 ; 25.231 ; 25.1488 ; 25.0552 ; 24.8819 ; 24.6514 ; 24.5845 ; 24.5128 ; 24.413 ; 24.2784 ; 24.1276 ; 23.8733 ; 23.5637 ; 
23.2076 ] 
  
Bolt 1 - Shear Force (kips): [0.0531302 ; 0.0993573 ; 0.201876 ; 0.293012 ; 0.376332 ; 0.491916 ; 0.597358 ; 0.690295 ; 0.806543 ; 0.936325 ; 1.07125 ; 1.21796 ; 1.38947 ; 1.98119 ; 2.82692 ; 3.60123 ; 
4.29139 ; 5.23803 ; 6.49137 ; 6.92385 ; 7.52301 ; 7.73838 ; 8.03567 ; 8.39556 ; 8.40777 ; 8.40901 ; 8.40963 ; 8.40998 ; 8.41066 ; 8.41098 ; 8.41157 ; 8.41286 ; 8.41538 ; 8.41636 ; 8.41923 ; 8.60357 ; 8.6042 ; 
8.60184 ; 8.59681 ; 8.59477 ; 8.59145 ; 8.59019 ; 8.58837 ; 8.58555 ; 8.58125 ; 8.57976 ; 8.78327 ; 9.07858 ; 9.29844 ; 9.55147 ; 9.81577 ; 10.3093 ; 11.0439 ; 11.242 ; 11.4557 ; 11.7405 ; 12.1109 ; 12.6149 ; 
13.3596 ; 14.1065 ; 14.8031 ] 
  
Bolt 2 - Tensile Force (kips): [34.7748 ; 34.676 ; 34.5914 ; 34.5195 ; 34.4586 ; 34.385 ; 34.3299 ; 34.2906 ; 34.2627 ; 34.2529 ; 34.2942 ; 34.3614 ; 34.5299 ; 34.6578 ; 34.541 ; 34.4406 ; 34.4323 ; 34.5375 ; 
34.7197 ; 34.8004 ; 34.9198 ; 34.958 ; 35.0169 ; 35.0897 ; 35.0912 ; 35.0925 ; 35.0968 ; 35.1191 ; 35.1777 ; 35.1999 ; 35.2398 ; 35.3297 ; 35.4772 ; 35.5197 ; 35.5386 ; 35.62 ; 35.6681 ; 35.7459 ; 35.8823 ; 35.9 
; 35.9485 ; 35.9745 ; 35.9694 ; 35.9912 ; 36.0818 ; 36.1021 ; 36.2074 ; 36.3921 ; 36.5088 ; 36.6856 ; 36.9431 ; 37.3175 ; 37.8334 ; 38.1114 ; 38.5253 ; 39.0941 ; 39.8857 ; 40.9917 ; 42.5906 ; 44.3249 ; 45.8288 ] 
  
Bolt 2 - Shear Force (kips): [0.0458997 ; 0.135304 ; 0.262694 ; 0.376184 ; 0.48038 ; 0.625276 ; 0.757722 ; 0.875119 ; 1.02258 ; 1.19017 ; 1.37181 ; 1.58133 ; 1.82364 ; 2.43287 ; 3.22513 ; 3.92037 ; 4.515 ; 
5.1488 ; 5.90484 ; 6.1556 ; 6.49525 ; 6.62076 ; 6.7993 ; 7.06132 ; 7.1767 ; 7.34722 ; 7.59227 ; 7.92741 ; 8.37412 ; 8.53208 ; 8.75781 ; 9.06003 ; 9.47184 ; 9.62831 ; 9.68419 ; 9.73315 ; 9.85254 ; 10.0237 ; 
10.255 ; 10.4173 ; 10.6417 ; 10.7157 ; 10.9006 ; 11.1731 ; 11.5189 ; 11.6646 ; 11.7988 ; 11.9612 ; 11.9888 ; 12.0305 ; 12.0905 ; 12.1711 ; 12.277 ; 12.2463 ; 12.2012 ; 12.1514 ; 12.0829 ; 11.9877 ; 11.7753 ; 
11.5631 ; 11.2944 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9386 ; 35.9428 ; 35.9984 ; 36.1028 ; 36.2766 ; 36.4499 ; 36.6534 ; 36.9918 ; 37.6063 ; 38.4023 ; 39.2212 ; 40.2239 ; 41.4139 ; 42.4732 ; 43.5052 ; 44.4923 ; 45.8913 ; 
47.834 ; 48.5149 ; 49.4965 ; 49.825 ; 50.3048 ; 50.9436 ; 51.1609 ; 51.487 ; 52.0014 ; 52.6703 ; 53.7029 ; 54.1172 ; 54.6691 ; 55.3721 ; 56.3587 ; 56.9289 ; 57.1258 ; 57.4285 ; 57.9276 ; 58.7598 ; 59.8777 ; 
60.2445 ; 60.6594 ; 60.8365 ; 61.0794 ; 61.4476 ; 61.9315 ; 62.113 ; 62.3976 ; 62.828 ; 62.9749 ; 63.1759 ; 63.4638 ; 63.926 ; 64.5722 ; 64.8178 ; 65.1477 ; 65.5962 ; 66.2149 ; 66.9681 ; 67.8891 ; 68.7823 ; 
69.4235 ] 
  
Bolt 3 - Shear Force (kips): [0.029754 ; 0.027653 ; 0.067997 ; 0.11282 ; 0.15949 ; 0.22258 ; 0.2817 ; 0.33892 ; 0.41811 ; 0.52658 ; 0.6645 ; 0.84649 ; 1.0277 ; 1.2483 ; 1.4368 ; 1.5869 ; 1.7059 ; 1.8456 ; 2.0128 
; 2.0708 ; 2.1494 ; 2.1932 ; 2.2482 ; 2.3282 ; 2.3495 ; 2.3893 ; 2.4817 ; 2.5524 ; 3.7377 ; 4.2505 ; 4.8385 ; 5.3618 ; 5.9056 ; 5.824 ; 5.7681 ; 5.6849 ; 5.4586 ; 5.3052 ; 5.5681 ; 5.6955 ; 5.7835 ; 5.823 ; 5.8726 ; 
5.8693 ; 5.8833 ; 5.9304 ; 6.0762 ; 6.3017 ; 6.3815 ; 6.4789 ; 6.6243 ; 6.8094 ; 7.0677 ; 7.1909 ; 7.3434 ; 7.5165 ; 7.7289 ; 7.9649 ; 8.2936 ; 8.6271 ; 8.9269 ] 
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Figure B.302 Connection L8_8_0.5_0.75_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 471.5707 
  
Plastic Stiffness (k/in): 2.2340 
  
Displacement (in): [2.3494e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.0589 ; 1.2362 ; 1.3028 ; 1.4026 ; 1.44 ; 1.4961 
; 1.5803 ; 1.7066 ; 1.8329 ; 1.9591 ; 2.1486 ; 2.4327 ; 2.5393 ; 2.6991 ; 2.9388 ; 3.2984 ; 3.8379 ; 4.5379 ; 5.2379 ; 5.9379 ; 6.6379 ; 7 ] 
  
Force (kips): [-0.575592 ; 0.972591 ; 2.00331 ; 3.38662 ; 5.21188 ; 7.14521 ; 8.50341 ; 9.14367 ; 9.55192 ; 10.0564 ; 10.7178 ; 11.5491 ; 12.5761 ; 12.9101 ; 13.3588 ; 13.5135 ; 13.7401 ; 13.8212 ; 13.9439 ; 
14.1204 ; 14.3821 ; 14.6286 ; 14.8621 ; 15.1632 ; 15.5641 ; 15.7056 ; 15.8998 ; 16.1676 ; 16.5219 ; 16.9516 ; 17.3745 ; 17.6748 ; 17.9017 ; 18.0727 ; 18.154 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.772 ; 34.7319 ; 34.7024 ; 34.6596 ; 34.5947 ; 34.5169 ; 34.4531 ; 34.4169 ; 34.3912 ; 34.3506 ; 34.3192 ; 34.2911 ; 34.2485 ; 34.2372 ; 34.2242 ; 34.2202 ; 34.2147 ; 34.2128 ; 
34.2101 ; 34.2061 ; 34.1995 ; 34.1936 ; 34.1884 ; 34.1853 ; 34.1835 ; 34.183 ; 34.1834 ; 34.1855 ; 34.1915 ; 34.2071 ; 34.233 ; 34.264 ; 34.2933 ; 34.3206 ; 34.3309 ] 
  
Bolt 1 - Shear Force (kips): [0.047431 ; 0.062367 ; 0.11857 ; 0.20091 ; 0.31608 ; 0.44993 ; 0.55846 ; 0.62389 ; 0.67535 ; 0.75536 ; 0.82729 ; 0.9012 ; 1.002 ; 1.0319 ; 1.0703 ; 1.0834 ; 1.1019 ; 1.1086 ; 1.1183 ; 
1.1322 ; 1.1536 ; 1.174 ; 1.1933 ; 1.2168 ; 1.2486 ; 1.2603 ; 1.2763 ; 1.2986 ; 1.3287 ; 1.3662 ; 1.4077 ; 1.4431 ; 1.4806 ; 1.5199 ; 1.5444 ] 
  
Bolt 2 - Tensile Force (kips): [34.7728 ; 34.699 ; 34.6437 ; 34.5845 ; 34.5519 ; 34.5918 ; 34.7366 ; 34.8843 ; 34.999 ; 35.1981 ; 35.6711 ; 36.4239 ; 37.7849 ; 38.2768 ; 38.9689 ; 39.2114 ; 39.5542 ; 39.6788 ; 
39.861 ; 40.1326 ; 40.5229 ; 40.8905 ; 41.2361 ; 41.7115 ; 42.3951 ; 42.6444 ; 43.0171 ; 43.5495 ; 44.2991 ; 45.3228 ; 46.3727 ; 47.1782 ; 47.8295 ; 48.3512 ; 48.6042 ] 
  
Bolt 2 - Shear Force (kips): [0.039292 ; 0.093181 ; 0.17216 ; 0.28459 ; 0.44325 ; 0.62876 ; 0.78848 ; 0.89304 ; 0.97516 ; 1.1055 ; 1.2492 ; 1.3948 ; 1.5619 ; 1.613 ; 1.6821 ; 1.7056 ; 1.7381 ; 1.7479 ; 1.7607 ; 
1.7673 ; 1.7721 ; 1.7756 ; 1.7789 ; 1.7836 ; 1.7868 ; 1.7878 ; 1.7915 ; 1.7972 ; 1.8058 ; 1.8211 ; 1.8444 ; 1.8627 ; 1.8828 ; 1.9045 ; 1.9178 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9151 ; 35.8945 ; 35.9602 ; 36.17 ; 36.5211 ; 37.0435 ; 37.4808 ; 37.9332 ; 38.4664 ; 39.5305 ; 41.3848 ; 44.2259 ; 45.2245 ; 46.6277 ; 47.1208 ; 47.7838 ; 48.0122 ; 
48.3208 ; 48.7348 ; 49.4098 ; 50.0676 ; 50.7182 ; 51.5005 ; 52.5354 ; 52.9446 ; 53.4991 ; 54.2927 ; 55.3569 ; 56.5641 ; 57.9798 ; 59.0726 ; 59.9784 ; 60.7429 ; 61.3564 ] 
  
Bolt 3 - Shear Force (kips): [0.031334 ; 0.026554 ; 0.065391 ; 0.1328 ; 0.22916 ; 0.32448 ; 0.40103 ; 0.46374 ; 0.52986 ; 0.64804 ; 0.63162 ; 0.62967 ; 0.75217 ; 0.79991 ; 0.85158 ; 0.86506 ; 0.91702 ; 0.93206 
; 0.97392 ; 1.0573 ; 1.2312 ; 1.5673 ; 1.837 ; 2.6418 ; 3.3926 ; 3.6339 ; 3.9807 ; 4.4236 ; 4.9451 ; 5.4114 ; 5.6925 ; 5.8614 ; 6.0542 ; 6.0036 ; 5.5829 ] 
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Figure B.303 Connection L8_8_0.5_0.75_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 482.1825 
  
Plastic Stiffness (k/in): 0.6435 
  
Displacement (in): [1.7355e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.59732 ; 0.6971 ; 
0.84677 ; 1.0713 ; 1.408 ; 1.9132 ; 2.6132 ; 2.7882 ; 3.0507 ; 3.4444 ; 4.0351 ; 4.21 ; 4.2757 ; 4.3741 ; 4.5218 ; 4.7432 ; 5.0755 ; 5.5738 ; 6.2738 ; 6.9738 ; 7 ] 
  
Force (kips): [ -0.56722 ; 0.0049392 ; 0.092016 ; 0.22217 ; 0.41257 ; 0.68627 ; 1.0818 ; 1.6449 ; 2.4389 ; 3.4923 ; 4.4525 ; 4.9402 ; 5.1564 ; 5.3761 ; 5.701 ; 5.8069 ; 5.9547 ; 6.1581 ; 6.4422 ; 6.8123 ; 7.285 ; 
7.8167 ; 7.9341 ; 8.0973 ; 8.3171 ; 8.6033 ; 8.6817 ; 8.7113 ; 8.7538 ; 8.8155 ; 8.904 ; 9.0257 ; 9.186 ; 9.3755 ; 9.5296 ; 9.5349 ] 
  
Bolt 1 - Tensile Force (kips): [34.7722 ; 34.7576 ; 34.7556 ; 34.7525 ; 34.7478 ; 34.741 ; 34.7307 ; 34.715 ; 34.6911 ; 34.6557 ; 34.618 ; 34.599 ; 34.5934 ; 34.5902 ; 34.5809 ; 34.5766 ; 34.5698 ; 34.5571 ; 
34.5377 ; 34.5441 ; 34.5525 ; 34.5769 ; 34.5838 ; 34.595 ; 34.6135 ; 34.6444 ; 34.654 ; 34.6575 ; 34.6628 ; 34.6708 ; 34.6826 ; 34.7009 ; 34.7287 ; 34.7695 ; 34.8121 ; 34.8138 ] 
  
Bolt 1 - Shear Force (kips): [0.047226 ; 0.031015 ; 0.031586 ; 0.033515 ; 0.038936 ; 0.050161 ; 0.070062 ; 0.10181 ; 0.15069 ; 0.22139 ; 0.29359 ; 0.33476 ; 0.35627 ; 0.38022 ; 0.4245 ; 0.44273 ; 0.47095 ; 
0.51753 ; 0.58704 ; 0.63209 ; 0.69605 ; 0.75701 ; 0.77035 ; 0.78872 ; 0.81313 ; 0.84345 ; 0.85165 ; 0.85485 ; 0.85942 ; 0.86613 ; 0.87634 ; 0.89063 ; 0.91077 ; 0.9366 ; 0.95968 ; 0.96055 ] 
  
Bolt 2 - Tensile Force (kips): [34.7738 ; 34.7543 ; 34.7498 ; 34.7412 ; 34.7279 ; 34.7089 ; 34.6831 ; 34.6544 ; 34.6293 ; 34.6394 ; 34.6995 ; 34.7597 ; 34.7927 ; 34.8456 ; 34.9724 ; 35.0275 ; 35.1166 ; 35.2478 ; 
35.4672 ; 35.9441 ; 36.609 ; 37.6293 ; 37.8705 ; 38.2243 ; 38.7349 ; 39.4257 ; 39.6202 ; 39.6931 ; 39.7986 ; 39.9525 ; 40.1708 ; 40.4802 ; 40.8959 ; 41.4047 ; 41.8288 ; 41.8434 ] 
  
Bolt 2 - Shear Force (kips): [0.039363 ; 0.031426 ; 0.036852 ; 0.044462 ; 0.057852 ; 0.079031 ; 0.11155 ; 0.16078 ; 0.23446 ; 0.33979 ; 0.44698 ; 0.50658 ; 0.53346 ; 0.56628 ; 0.6324 ; 0.66128 ; 0.70597 ; 
0.77887 ; 0.8909 ; 0.9981 ; 1.1301 ; 1.2557 ; 1.2804 ; 1.3155 ; 1.3655 ; 1.4291 ; 1.4464 ; 1.4528 ; 1.4621 ; 1.476 ; 1.4954 ; 1.5195 ; 1.5415 ; 1.5493 ; 1.5524 ; 1.5526 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9877 ; 35.9756 ; 35.9587 ; 35.9369 ; 35.9115 ; 35.8865 ; 35.8845 ; 35.9502 ; 36.1136 ; 36.372 ; 36.6841 ; 36.9497 ; 37.2783 ; 37.7559 ; 37.9212 ; 38.157 ; 38.4978 ; 
38.9839 ; 39.8979 ; 41.5616 ; 43.9207 ; 44.5465 ; 45.4405 ; 46.6809 ; 48.3149 ; 48.7897 ; 48.9631 ; 49.1884 ; 49.4869 ; 49.8785 ; 50.3543 ; 50.9626 ; 51.7471 ; 52.5287 ; 52.5672 ] 
  
Bolt 3 - Shear Force (kips): [0.030374 ; 0.021583 ; 0.016943 ; 0.014106 ; 0.016173 ; 0.025743 ; 0.04569 ; 0.080067 ; 0.13653 ; 0.21076 ; 0.25828 ; 0.25898 ; 0.24098 ; 0.24392 ; 0.28298 ; 0.30478 ; 0.34352 ; 
0.40625 ; 0.51683 ; 0.57005 ; 0.59976 ; 0.6697 ; 1.0602 ; 1.5693 ; 2.1119 ; 2.6493 ; 2.975 ; 2.9846 ; 2.9457 ; 2.7606 ; 2.2112 ; 1.5616 ; 0.9379 ; 0.72131 ; 1.0465 ; 1.0832 ] 
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Figure B.304 Connection L8_8_0.5_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1922e+003 
  
Plastic Stiffness (k/in): 12.7658 
  
Displacement (in): [2.4721e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.010742 ; 0.013672 ; 0.016602 ; 0.020996 ; 0.027588 ; 0.037476 ; 0.052307 ; 0.074554 ; 0.10792 ; 0.1413 ; 0.17467 ; 
0.22472 ; 0.29981 ; 0.41244 ; 0.45467 ; 0.51802 ; 0.54178 ; 0.57742 ; 0.63087 ; 0.71105 ; 0.83132 ; 0.87642 ; 0.94408 ; 0.96945 ; 1.0075 ; 1.0218 ; 1.0432 ; 1.0753 ; 1.1235 ; 1.1957 ; 1.2228 ; 1.2329 ; 1.2482 ; 
1.271 ; 1.3053 ; 1.3568 ; 1.4339 ; 1.5496 ; 1.593 ; 1.6581 ; 1.7558 ; 1.9022 ; 2.1219 ; 2.3719 ; 2.5 ] 
  
Force (kips): [-0.821801 ; 1.64458 ; 3.45989 ; 5.03203 ; 6.44146 ; 8.35319 ; 10.0429 ; 11.5004 ; 13.2633 ; 15.1602 ; 16.9865 ; 18.4606 ; 19.6828 ; 20.7953 ; 21.6275 ; 22.3402 ; 23.2667 ; 24.4381 ; 25.9304 ; 
26.4631 ; 27.1654 ; 27.4156 ; 27.7504 ; 28.2349 ; 28.8963 ; 29.7596 ; 30.0903 ; 30.5805 ; 30.77 ; 31.063 ; 31.1758 ; 31.3347 ; 31.5505 ; 31.8579 ; 32.2963 ; 32.4708 ; 32.5315 ; 32.6257 ; 32.7638 ; 32.9563 ; 
33.2307 ; 33.6168 ; 34.1357 ; 34.3123 ; 34.5629 ; 34.9048 ; 35.3662 ; 35.9596 ; 36.514 ; 36.7542 ] 
  
Bolt 1 - Tensile Force (kips): [34.8326 ; 34.7596 ; 34.6994 ; 34.6426 ; 34.5895 ; 34.5139 ; 34.4429 ; 34.3783 ; 34.2956 ; 34.1998 ; 34.0967 ; 33.9907 ; 33.8704 ; 33.3939 ; 32.572 ; 31.7584 ; 30.6091 ; 28.8853 ; 
26.5199 ; 25.7348 ; 25.512 ; 25.5091 ; 25.5066 ; 25.5058 ; 25.5083 ; 25.5173 ; 25.4373 ; 25.3866 ; 25.3878 ; 25.392 ; 25.3939 ; 25.397 ; 25.402 ; 25.4098 ; 25.4052 ; 25.3443 ; 25.3265 ; 25.2554 ; 25.1612 ; 25.06 
; 24.9044 ; 24.75 ; 24.5249 ; 24.4481 ; 24.3372 ; 24.1894 ; 24.0068 ; 23.7418 ; 23.4084 ; 23.2211 ] 
  
Bolt 1 - Shear Force (kips): [0.0519413 ; 0.113757 ; 0.219306 ; 0.313266 ; 0.399533 ; 0.519163 ; 0.627314 ; 0.72265 ; 0.841164 ; 0.974532 ; 1.11221 ; 1.25148 ; 1.4068 ; 1.96237 ; 2.79345 ; 3.55552 ; 4.56413 ; 
5.9611 ; 7.72432 ; 8.26295 ; 8.41669 ; 8.41685 ; 8.41668 ; 8.41675 ; 8.41768 ; 8.42068 ; 8.5385 ; 8.59998 ; 8.59854 ; 8.59536 ; 8.59408 ; 8.59212 ; 8.58915 ; 8.58465 ; 8.64848 ; 8.92664 ; 9.0016 ; 9.23622 ; 
9.53704 ; 9.83105 ; 10.2855 ; 10.7864 ; 11.4803 ; 11.6964 ; 11.9949 ; 12.3956 ; 12.9415 ; 13.6516 ; 14.3445 ; 14.6912 ] 
  
Bolt 2 - Tensile Force (kips): [34.8493 ; 34.7457 ; 34.6607 ; 34.5881 ; 34.5274 ; 34.4551 ; 34.4001 ; 34.3629 ; 34.3421 ; 34.3346 ; 34.3793 ; 34.4535 ; 34.6193 ; 34.7227 ; 34.5914 ; 34.5332 ; 34.5043 ; 34.6005 ; 
34.8175 ; 34.8775 ; 34.859 ; 34.8454 ; 34.8367 ; 34.8398 ; 34.8858 ; 35.0959 ; 35.201 ; 35.3296 ; 35.3764 ; 35.4556 ; 35.4698 ; 35.4737 ; 35.5355 ; 35.5687 ; 35.7233 ; 35.8478 ; 35.9077 ; 36.0437 ; 36.2459 ; 
36.5272 ; 36.9425 ; 37.5289 ; 38.651 ; 39.076 ; 39.6851 ; 40.4729 ; 41.5768 ; 43.0916 ; 44.5817 ; 45.302 ] 
  
Bolt 2 - Shear Force (kips): [0.0728076 ; 0.122511 ; 0.244316 ; 0.354583 ; 0.456186 ; 0.597486 ; 0.72539 ; 0.83883 ; 0.979937 ; 1.14182 ; 1.31911 ; 1.51899 ; 1.75019 ; 2.32986 ; 3.10144 ; 3.77697 ; 4.62375 ; 
5.51561 ; 6.51122 ; 6.85335 ; 7.40978 ; 7.61215 ; 7.89218 ; 8.28033 ; 8.78641 ; 9.39299 ; 9.58258 ; 9.8671 ; 9.97048 ; 10.1165 ; 10.2011 ; 10.3801 ; 10.5752 ; 11.0064 ; 11.5712 ; 11.7121 ; 11.7605 ; 11.7928 ; 
11.8384 ; 11.9039 ; 11.9915 ; 12.1105 ; 12.0158 ; 11.9614 ; 11.8793 ; 11.7934 ; 11.6583 ; 11.4276 ; 11.1697 ; 11.0157 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9379 ; 35.9397 ; 35.9957 ; 36.0995 ; 36.2714 ; 36.4427 ; 36.6471 ; 36.979 ; 37.591 ; 38.3898 ; 39.2279 ; 40.2292 ; 41.426 ; 42.5047 ; 43.543 ; 45.0182 ; 47.0442 ; 49.7456 ; 
50.5776 ; 51.6569 ; 52.0911 ; 52.5934 ; 53.4053 ; 54.5613 ; 55.9581 ; 56.629 ; 57.8226 ; 58.3015 ; 59.026 ; 59.3428 ; 59.7248 ; 60.196 ; 60.8048 ; 61.7345 ; 62.1398 ; 62.2747 ; 62.4679 ; 62.7174 ; 63.08 ; 63.578 
; 64.3398 ; 65.3542 ; 65.691 ; 66.1579 ; 66.7295 ; 67.443 ; 68.3298 ; 69.1143 ; 69.4322 ] 
  
Bolt 3 - Shear Force (kips): [0.038872 ; 0.018795 ; 0.06201 ; 0.10712 ; 0.15411 ; 0.21778 ; 0.27697 ; 0.33428 ; 0.41337 ; 0.52151 ; 0.65974 ; 0.84154 ; 1.0219 ; 1.2405 ; 1.424 ; 1.5711 ; 1.7384 ; 1.9318 ; 2.2002 
; 2.3127 ; 2.4503 ; 2.5069 ; 2.5709 ; 3.4407 ; 4.7811 ; 5.7795 ; 5.9505 ; 5.8381 ; 5.6514 ; 5.6725 ; 5.6677 ; 5.7412 ; 5.8785 ; 5.9566 ; 6.0778 ; 6.2074 ; 6.2497 ; 6.2975 ; 6.4371 ; 6.6535 ; 6.864 ; 7.1633 ; 7.5399 ; 
7.6625 ; 7.7971 ; 7.9648 ; 8.2489 ; 8.6065 ; 8.9296 ; 9.1217 ] 
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Figure B.305 Connection L8_8_0.5_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 772.6293 
  
Plastic Stiffness (k/in): 2.2064 
  
Displacement (in): [2.7172e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.79688 ; 1.196 ; 
1.3457 ; 1.4018 ; 1.486 ; 1.6123 ; 1.6596 ; 1.7307 ; 1.8372 ; 1.997 ; 2.2368 ; 2.5964 ; 3.1358 ; 3.5404 ; 3.945 ; 4.5518 ; 5.2518 ; 5.9518 ; 6.6518 ; 7 ] 
  
Force (kips): [-0.682649 ; 0.0666174 ; 0.373682 ; 0.803774 ; 1.40538 ; 2.2317 ; 3.37554 ; 4.91846 ; 6.69237 ; 8.14903 ; 8.96994 ; 9.40528 ; 9.84036 ; 10.4186 ; 11.1718 ; 12.1074 ; 13.2299 ; 13.5811 ; 13.7106 ; 
13.8966 ; 14.159 ; 14.2634 ; 14.4075 ; 14.6164 ; 14.9082 ; 15.2758 ; 15.7614 ; 16.3565 ; 16.7171 ; 17.0174 ; 17.3745 ; 17.6745 ; 17.9002 ; 18.0691 ; 18.1476 ] 
  
Bolt 1 - Tensile Force (kips): [34.8328 ; 34.8114 ; 34.8024 ; 34.7892 ; 34.77 ; 34.7426 ; 34.7012 ; 34.6398 ; 34.5617 ; 34.4894 ; 34.4438 ; 34.418 ; 34.3884 ; 34.367 ; 34.3458 ; 34.3037 ; 34.2537 ; 34.2391 ; 
34.2341 ; 34.2273 ; 34.2191 ; 34.2154 ; 34.2102 ; 34.2032 ; 34.1939 ; 34.1869 ; 34.1814 ; 34.1823 ; 34.1897 ; 34.202 ; 34.2251 ; 34.256 ; 34.2862 ; 34.3125 ; 34.3207 ] 
  
Bolt 1 - Shear Force (kips): [0.045244 ; 0.039933 ; 0.050979 ; 0.072216 ; 0.10641 ; 0.15679 ; 0.22958 ; 0.3328 ; 0.46086 ; 0.57723 ; 0.65344 ; 0.70193 ; 0.7607 ; 0.81191 ; 0.86706 ; 0.95609 ; 1.0604 ; 1.0923 ; 
1.1036 ; 1.1195 ; 1.1405 ; 1.1491 ; 1.1614 ; 1.1791 ; 1.2044 ; 1.2335 ; 1.2721 ; 1.3211 ; 1.3517 ; 1.3781 ; 1.4117 ; 1.4445 ; 1.4778 ; 1.5151 ; 1.5391 ] 
  
Bolt 2 - Tensile Force (kips): [34.8491 ; 34.8166 ; 34.8003 ; 34.777 ; 34.7442 ; 34.7047 ; 34.6611 ; 34.6345 ; 34.6684 ; 34.7881 ; 34.9618 ; 35.091 ; 35.2655 ; 35.6447 ; 36.275 ; 37.4128 ; 39.0407 ; 39.557 ; 
39.7395 ; 39.9996 ; 40.3679 ; 40.5054 ; 40.705 ; 41.0065 ; 41.4544 ; 42.0715 ; 42.9375 ; 44.0777 ; 44.8523 ; 45.5326 ; 46.3707 ; 47.1065 ; 47.705 ; 48.182 ; 48.4025 ] 
  
Bolt 2 - Shear Force (kips): [0.064238 ; 0.048594 ; 0.057334 ; 0.078754 ; 0.11659 ; 0.17497 ; 0.26109 ; 0.38468 ; 0.53722 ; 0.68361 ; 0.79695 ; 0.87704 ; 0.97848 ; 1.0935 ; 1.218 ; 1.3579 ; 1.5115 ; 1.563 ; 
1.5816 ; 1.6073 ; 1.6412 ; 1.6521 ; 1.6633 ; 1.6703 ; 1.6791 ; 1.6897 ; 1.7071 ; 1.7388 ; 1.7616 ; 1.778 ; 1.8009 ; 1.8234 ; 1.8467 ; 1.8736 ; 1.89 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9748 ; 35.9508 ; 35.9221 ; 35.894 ; 35.8948 ; 35.9566 ; 36.1308 ; 36.4115 ; 36.8826 ; 37.3168 ; 37.7318 ; 38.2204 ; 38.9922 ; 40.4882 ; 42.8878 ; 46.2478 ; 47.3414 ; 
47.6976 ; 48.1694 ; 48.7715 ; 49.0604 ; 49.4328 ; 49.9792 ; 50.7454 ; 51.6545 ; 53.0022 ; 54.7376 ; 55.7743 ; 56.6278 ; 57.8166 ; 58.9077 ; 59.8199 ; 60.5661 ; 61.1888 ] 
  
Bolt 3 - Shear Force (kips): [0.040245 ; 0.025207 ; 0.016283 ; 0.015705 ; 0.035882 ; 0.071749 ; 0.12935 ; 0.21243 ; 0.30192 ; 0.37748 ; 0.44748 ; 0.51314 ; 0.60272 ; 0.66573 ; 0.62222 ; 0.70984 ; 0.87138 ; 
0.91355 ; 0.95162 ; 1.0095 ; 1.1231 ; 1.2391 ; 1.3993 ; 1.8058 ; 2.2126 ; 3.0538 ; 3.8651 ; 4.7694 ; 5.2815 ; 5.5977 ; 5.9148 ; 6.088 ; 6.2232 ; 6.1913 ; 5.7538 ] 
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Figure B.306 Connection L8_8_0.5_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.75_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8151e+003 
  
Plastic Stiffness (k/in): 0.6048 
  
Displacement (in): [2.6555e-036 ; 0.0003418 ; 0.00068359 ; 0.0011963 ; 0.0019653 ; 0.0031189 ; 0.0048492 ; 0.0074448 ; 0.011338 ; 0.017178 ; 0.025938 ; 0.039078 ; 0.058787 ; 0.088352 ; 0.1327 ; 0.19922 ; 
0.299 ; 0.44867 ; 0.67318 ; 1.0099 ; 1.1362 ; 1.3257 ; 1.6098 ; 2.036 ; 2.6753 ; 3.3753 ; 4.0753 ; 4.2503 ; 4.3159 ; 4.4144 ; 4.562 ; 4.6174 ; 4.7005 ; 4.8251 ; 5.0119 ; 5.2922 ; 5.7127 ; 6.3434 ; 7 ] 
  
Force (kips): [ -0.66834 ; -0.071696 ; -0.047924 ; -0.013498 ; 0.03617 ; 0.11015 ; 0.21875 ; 0.37795 ; 0.60768 ; 0.94156 ; 1.4188 ; 2.098 ; 3.0358 ; 4.0916 ; 4.8052 ; 5.0929 ; 5.2798 ; 5.5599 ; 5.9173 ; 6.3615 ; 
6.5113 ; 6.7214 ; 7.0045 ; 7.3819 ; 7.8506 ; 8.27 ; 8.6121 ; 8.6902 ; 8.7203 ; 8.7625 ; 8.8241 ; 8.8469 ; 8.8807 ; 8.9279 ; 8.996 ; 9.0937 ; 9.2208 ; 9.3866 ; 9.5297 ] 
  
Bolt 1 - Tensile Force (kips): [34.8335 ; 34.8164 ; 34.8158 ; 34.8148 ; 34.8134 ; 34.8113 ; 34.8081 ; 34.8034 ; 34.7964 ; 34.7858 ; 34.7702 ; 34.7468 ; 34.7107 ; 34.6641 ; 34.6305 ; 34.6194 ; 34.6161 ; 34.6083 ; 
34.592 ; 34.5685 ; 34.5726 ; 34.578 ; 34.5827 ; 34.5917 ; 34.6101 ; 34.6334 ; 34.6602 ; 34.6675 ; 34.6699 ; 34.6738 ; 34.6798 ; 34.682 ; 34.6853 ; 34.6906 ; 34.699 ; 34.7117 ; 34.7326 ; 34.7654 ; 34.8019 ] 
  
Bolt 1 - Shear Force (kips): [0.045022 ; 0.036554 ; 0.037012 ; 0.037771 ; 0.039045 ; 0.041314 ; 0.045349 ; 0.052437 ; 0.064324 ; 0.083573 ; 0.11326 ; 0.15845 ; 0.22487 ; 0.3072 ; 0.36948 ; 0.39741 ; 0.4174 ; 
0.45237 ; 0.51405 ; 0.60367 ; 0.61632 ; 0.63586 ; 0.66848 ; 0.71055 ; 0.76148 ; 0.80875 ; 0.84832 ; 0.85751 ; 0.86132 ; 0.86659 ; 0.87442 ; 0.8774 ; 0.88193 ; 0.88818 ; 0.89687 ; 0.90986 ; 0.92719 ; 0.95133 ; 
0.97401 ] 
  
Bolt 2 - Tensile Force (kips): [34.8524 ; 34.8293 ; 34.8279 ; 34.8258 ; 34.8227 ; 34.8179 ; 34.8109 ; 34.8006 ; 34.7855 ; 34.7648 ; 34.7404 ; 34.7177 ; 34.7161 ; 34.7674 ; 34.8578 ; 34.9014 ; 34.9402 ; 35.0276 ; 
35.228 ; 35.5825 ; 35.7512 ; 36.0217 ; 36.3882 ; 36.9995 ; 37.9553 ; 38.8854 ; 39.6767 ; 39.8568 ; 39.9246 ; 40.0222 ; 40.1645 ; 40.2168 ; 40.2937 ; 40.4054 ; 40.5657 ; 40.7939 ; 41.0982 ; 41.5122 ; 41.893 ] 
  
Bolt 2 - Shear Force (kips): [0.064338 ; 0.047634 ; 0.047835 ; 0.048216 ; 0.048949 ; 0.050476 ; 0.053653 ; 0.059971 ; 0.071798 ; 0.092431 ; 0.1263 ; 0.17942 ; 0.25888 ; 0.35598 ; 0.43086 ; 0.4633 ; 0.48706 ; 
0.5324 ; 0.62725 ; 0.77771 ; 0.8131 ; 0.86522 ; 0.93847 ; 1.0276 ; 1.1326 ; 1.2252 ; 1.3026 ; 1.3213 ; 1.3285 ; 1.3386 ; 1.3533 ; 1.3587 ; 1.3669 ; 1.3782 ; 1.3948 ; 1.4187 ; 1.4422 ; 1.4579 ; 1.4638 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9969 ; 35.9939 ; 35.9894 ; 35.9829 ; 35.9732 ; 35.9593 ; 35.94 ; 35.9167 ; 35.89 ; 35.8786 ; 35.9085 ; 36.0363 ; 36.2412 ; 36.5484 ; 36.8307 ; 37.1147 ; 37.5208 ; 38.0892 ; 
38.8334 ; 39.0932 ; 39.5869 ; 40.4806 ; 41.9036 ; 44.0623 ; 46.383 ; 48.3567 ; 48.8327 ; 49.0069 ; 49.2288 ; 49.525 ; 49.6319 ; 49.7847 ; 49.9781 ; 50.2399 ; 50.6159 ; 51.08 ; 51.7956 ; 52.5274 ] 
  
Bolt 3 - Shear Force (kips): [0.038862 ; 0.032398 ; 0.031012 ; 0.029102 ; 0.026446 ; 0.02281 ; 0.018231 ; 0.014226 ; 0.017653 ; 0.033872 ; 0.06233 ; 0.10883 ; 0.17867 ; 0.24331 ; 0.26636 ; 0.25256 ; 0.23958 ; 
0.26387 ; 0.33407 ; 0.49056 ; 0.55601 ; 0.58251 ; 0.594 ; 0.62558 ; 0.7267 ; 1.8244 ; 2.6095 ; 2.9521 ; 2.9405 ; 2.9212 ; 2.7291 ; 2.6048 ; 2.3354 ; 2.0681 ; 1.6631 ; 1.1813 ; 0.84986 ; 0.72239 ; 1.131 ] 
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Figure B.307 Connection L8_8_0.5_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.5189e+003 
  
Plastic Stiffness (k/in): 12.1512 
  
Displacement (in): [3.7986e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.19827 ; 0.24833 ; 0.32341 ; 0.43604 ; 0.47828 ; 0.54163 ; 
0.56539 ; 0.5743 ; 0.58766 ; 0.6077 ; 0.63777 ; 0.64905 ; 0.66596 ; 0.69133 ; 0.72938 ; 0.78647 ; 0.87209 ; 0.9042 ; 0.95236 ; 1.0246 ; 1.133 ; 1.2955 ; 1.3565 ; 1.4479 ; 1.5851 ; 1.7908 ; 2.0408 ; 2.2908 ; 2.5 ] 
  
Force (kips): [-1.26669 ; 1.63997 ; 3.65295 ; 6.13465 ; 9.21146 ; 12.445 ; 14.7553 ; 16.0336 ; 17.0535 ; 18.1924 ; 19.397 ; 20.3452 ; 21.1499 ; 22.1795 ; 23.4652 ; 23.8974 ; 24.5001 ; 24.7408 ; 24.8309 ; 24.972 ; 
25.1756 ; 25.4566 ; 25.5565 ; 25.7114 ; 25.9304 ; 26.2329 ; 26.6609 ; 27.2597 ; 27.4917 ; 27.8291 ; 28.268 ; 28.824 ; 29.5514 ; 29.799 ; 30.1339 ; 30.5718 ; 31.1145 ; 31.6873 ; 32.1186 ; 32.4047 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.59 ; 48.4964 ; 48.429 ; 48.3436 ; 48.2329 ; 48.1092 ; 48.0141 ; 47.9582 ; 47.908 ; 47.8572 ; 47.7868 ; 47.73 ; 47.6855 ; 47.634 ; 47.5749 ; 47.5555 ; 47.5299 ; 47.52 ; 47.5165 ; 
47.511 ; 47.5035 ; 47.4933 ; 47.4898 ; 47.4846 ; 47.4776 ; 47.4685 ; 47.4566 ; 47.4377 ; 47.4282 ; 47.4125 ; 47.3908 ; 47.3605 ; 47.3075 ; 47.2855 ; 47.2484 ; 47.1819 ; 47.0682 ; 47.1178 ; 47.0029 ; 46.9052 ] 
  
Bolt 1 - Shear Force (kips): [ 0.08963 ; 0.096814 ; 0.19521 ; 0.32767 ; 0.50065 ; 0.69007 ; 0.83412 ; 0.9231 ; 1.0088 ; 1.0969 ; 1.2201 ; 1.3204 ; 1.4014 ; 1.499 ; 1.6163 ; 1.6563 ; 1.7116 ; 1.7326 ; 1.7403 ; 
1.7518 ; 1.7684 ; 1.7918 ; 1.8002 ; 1.8126 ; 1.8301 ; 1.8548 ; 1.8898 ; 1.9433 ; 1.9665 ; 2.0029 ; 2.0547 ; 2.1289 ; 2.2492 ; 2.2973 ; 2.3756 ; 2.5109 ; 2.7351 ; 2.7468 ; 2.993 ; 3.1867 ] 
  
Bolt 2 - Tensile Force (kips): [48.5905 ; 48.4317 ; 48.3116 ; 48.1704 ; 47.991 ; 47.8038 ; 47.6373 ; 47.5285 ; 47.447 ; 47.4553 ; 47.4812 ; 47.4627 ; 47.4438 ; 47.4857 ; 47.6778 ; 47.7719 ; 47.9559 ; 48.0236 ; 
48.0489 ; 48.0863 ; 48.1433 ; 48.2305 ; 48.2631 ; 48.3115 ; 48.3882 ; 48.5061 ; 48.6866 ; 48.9541 ; 49.0522 ; 49.2197 ; 49.4903 ; 49.9227 ; 50.574 ; 50.8098 ; 51.1668 ; 51.7037 ; 52.5158 ; 53.6847 ; 54.8307 ; 
55.7414 ] 
  
Bolt 2 - Shear Force (kips): [0.078744 ; 0.17397 ; 0.32962 ; 0.53285 ; 0.79647 ; 1.0896 ; 1.3313 ; 1.5177 ; 1.7184 ; 1.8883 ; 1.9904 ; 2.0474 ; 2.0955 ; 2.1755 ; 2.304 ; 2.3462 ; 2.409 ; 2.4359 ; 2.4463 ; 2.4624 ; 
2.4867 ; 2.5219 ; 2.5343 ; 2.5535 ; 2.5829 ; 2.6275 ; 2.6942 ; 2.7964 ; 2.8303 ; 2.8785 ; 2.9388 ; 3.0268 ; 3.1582 ; 3.2065 ; 3.2713 ; 3.3601 ; 3.4587 ; 3.3772 ; 3.3642 ; 3.3118 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.891 ; 49.8345 ; 49.8092 ; 49.8261 ; 49.8851 ; 50.0237 ; 50.0752 ; 50.0951 ; 50.1886 ; 50.649 ; 51.4605 ; 52.3282 ; 53.6806 ; 55.6275 ; 56.3208 ; 57.3276 ; 57.614 ; 57.7097 
; 57.8354 ; 57.9877 ; 58.2105 ; 58.2869 ; 58.3865 ; 58.5354 ; 58.7619 ; 59.0861 ; 59.608 ; 59.8979 ; 60.4592 ; 61.0544 ; 61.7142 ; 62.6241 ; 63.021 ; 63.5293 ; 64.0774 ; 64.6794 ; 65.9717 ; 67.7097 ; 68.7564 ] 
  
Bolt 3 - Shear Force (kips): [0.0440551 ; 0.041421 ; 0.0981758 ; 0.183384 ; 0.30587 ; 0.467567 ; 0.648749 ; 0.840875 ; 1.0353 ; 1.31267 ; 1.75896 ; 1.98096 ; 2.12683 ; 2.30511 ; 2.58586 ; 2.68474 ; 2.82509 ; 
2.91697 ; 2.95891 ; 3.04958 ; 3.19373 ; 3.38104 ; 3.44618 ; 3.5968 ; 4.30699 ; 5.56118 ; 7.21256 ; 9.01818 ; 9.65124 ; 9.91441 ; 10.4672 ; 11.7453 ; 13.2372 ; 13.8081 ; 14.417 ; 15.5707 ; 17.0594 ; 18.7867 ; 
19.2466 ; 19.5318 ] 
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Figure B.308 Connection L8_8_0.5_0.875_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 540.8311 
  
Plastic Stiffness (k/in): 1.6399 
  
Displacement (in): [3.587e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.0589 ; 1.2362 ; 1.5023 ; 1.9015 ; 2.5001 ; 
2.6751 ; 2.7408 ; 2.8392 ; 2.8761 ; 2.9315 ; 3.0145 ; 3.1391 ; 3.326 ; 3.6063 ; 3.7114 ; 3.8691 ; 4.1056 ; 4.4604 ; 4.9926 ; 5.6926 ; 6.3926 ; 7 ] 
  
Force (kips): [-1.17698 ; 0.808912 ; 1.78069 ; 3.05862 ; 4.69516 ; 6.12166 ; 6.87754 ; 7.18669 ; 7.46378 ; 7.89093 ; 8.45709 ; 9.19033 ; 10.0776 ; 10.3673 ; 10.7355 ; 11.2071 ; 11.7725 ; 12.4137 ; 12.5677 ; 
12.6225 ; 12.7049 ; 12.7374 ; 12.7828 ; 12.8499 ; 12.9442 ; 13.0749 ; 13.2387 ; 13.292 ; 13.3667 ; 13.4657 ; 13.5923 ; 13.7385 ; 13.8714 ; 13.973 ; 14.0418 ] 
  
Bolt 1 - Tensile Force (kips): [48.5902 ; 48.5275 ; 48.4964 ; 48.4541 ; 48.3969 ; 48.3446 ; 48.3151 ; 48.3023 ; 48.2915 ; 48.2715 ; 48.267 ; 48.2575 ; 48.2436 ; 48.2387 ; 48.2362 ; 48.2378 ; 48.2472 ; 48.2719 ; 
48.2801 ; 48.2833 ; 48.288 ; 48.2897 ; 48.2924 ; 48.2966 ; 48.3031 ; 48.3135 ; 48.3303 ; 48.3365 ; 48.3455 ; 48.3594 ; 48.3811 ; 48.4152 ; 48.4618 ; 48.5096 ; 48.5517 ] 
  
Bolt 1 - Shear Force (kips): [0.085493 ; 0.067013 ; 0.10497 ; 0.1673 ; 0.25701 ; 0.34271 ; 0.39481 ; 0.42319 ; 0.45201 ; 0.50135 ; 0.53094 ; 0.58164 ; 0.65501 ; 0.68147 ; 0.71327 ; 0.75204 ; 0.79858 ; 0.85097 ; 
0.86471 ; 0.86984 ; 0.87758 ; 0.88062 ; 0.88482 ; 0.89102 ; 0.89986 ; 0.91257 ; 0.92974 ; 0.93651 ; 0.9469 ; 0.96213 ; 0.98326 ; 1.0121 ; 1.0472 ; 1.0795 ; 1.1062 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.59 ; 48.4731 ; 48.4016 ; 48.3206 ; 48.2374 ; 48.1923 ; 48.1789 ; 48.1859 ; 48.1929 ; 48.2223 ; 48.3824 ; 48.595 ; 48.9161 ; 49.0202 ; 49.161 ; 49.3416 ; 49.6198 ; 50.0895 ; 
50.2231 ; 50.2724 ; 50.3473 ; 50.3756 ; 50.4179 ; 50.4822 ; 50.5803 ; 50.7253 ; 50.931 ; 51.0024 ; 51.1048 ; 51.2521 ; 51.456 ; 51.7362 ; 52.0585 ; 52.3317 ; 52.545 ] 
  
Bolt 2 - Shear Force (kips): [0.073394 ; 0.1252 ; 0.20771 ; 0.32492 ; 0.48612 ; 0.64304 ; 0.74387 ; 0.79918 ; 0.86232 ; 0.97699 ; 1.0985 ; 1.212 ; 1.2749 ; 1.2853 ; 1.2913 ; 1.3069 ; 1.3241 ; 1.3829 ; 1.4061 ; 
1.4147 ; 1.4281 ; 1.4333 ; 1.4416 ; 1.4547 ; 1.4748 ; 1.5031 ; 1.5406 ; 1.554 ; 1.5737 ; 1.5975 ; 1.6306 ; 1.6609 ; 1.6763 ; 1.6912 ; 1.7049 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8669 ; 49.7676 ; 49.66 ; 49.5351 ; 49.4003 ; 49.2249 ; 49.0316 ; 48.9744 ; 49.0328 ; 49.2438 ; 49.8521 ; 50.7581 ; 51.306 ; 52.0956 ; 53.17 ; 54.6304 ; 56.4764 ; 56.9687 ; 
57.1506 ; 57.4239 ; 57.524 ; 57.6379 ; 57.8144 ; 58.0393 ; 58.35 ; 58.7076 ; 58.827 ; 59.0062 ; 59.2451 ; 59.5655 ; 59.9098 ; 60.2391 ; 60.5974 ; 60.9097 ] 
  
Bolt 3 - Shear Force (kips): [0.045686 ; 0.031457 ; 0.071635 ; 0.13488 ; 0.22114 ; 0.27856 ; 0.27879 ; 0.2265 ; 0.25226 ; 0.34036 ; 0.50194 ; 0.70302 ; 0.97834 ; 1.6016 ; 2.2617 ; 2.9245 ; 3.7041 ; 4.279 ; 
4.3869 ; 4.4138 ; 4.2454 ; 4.0379 ; 3.7962 ; 3.3611 ; 2.7128 ; 1.8877 ; 1.029 ; 0.75731 ; 0.36714 ; 0.49614 ; 0.96894 ; 1.5106 ; 2.0321 ; 2.224 ; 2.0583 ] 
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Figure B.309 Connection L8_8_0.5_0.875_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 298.8568 
  
Plastic Stiffness (k/in): 0.5391 
  
Displacement (in): [3.5203e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.70408 ; 0.82234 ; 0.99973 ; 1.2658 ; 1.6649 ; 2.2636 ; 
2.4386 ; 2.7011 ; 3.0949 ; 3.6855 ; 4.3855 ; 5.0855 ; 5.7855 ; 6.4855 ; 7 ] 
  
Force (kips): [-1.1553 ; 0.19407 ; 0.47909 ; 0.88511 ; 1.4563 ; 2.2484 ; 3.1474 ; 3.6876 ; 3.8783 ; 3.9989 ; 4.2024 ; 4.479 ; 4.5728 ; 4.7062 ; 4.8955 ; 5.1465 ; 5.471 ; 5.8796 ; 5.9888 ; 6.1331 ; 6.3223 ; 6.5612 ; 
6.7937 ; 6.9824 ; 7.1319 ; 7.2519 ; 7.3236 ] 
  
Bolt 1 - Tensile Force (kips): [48.5905 ; 48.548 ; 48.5397 ; 48.5277 ; 48.5103 ; 48.485 ; 48.4543 ; 48.4356 ; 48.4317 ; 48.4331 ; 48.4342 ; 48.4351 ; 48.4348 ; 48.4338 ; 48.4305 ; 48.4449 ; 48.4743 ; 48.5157 ; 
48.5263 ; 48.543 ; 48.5699 ; 48.6128 ; 48.6672 ; 48.7234 ; 48.7805 ; 48.8379 ; 48.88 ] 
  
Bolt 1 - Shear Force (kips): [0.085093 ; 0.055182 ; 0.059964 ; 0.071574 ; 0.093986 ; 0.13188 ; 0.18277 ; 0.21928 ; 0.23626 ; 0.2502 ; 0.27255 ; 0.30811 ; 0.32255 ; 0.34554 ; 0.38317 ; 0.40557 ; 0.42551 ; 
0.46016 ; 0.47289 ; 0.49048 ; 0.51303 ; 0.54154 ; 0.56739 ; 0.58917 ; 0.60839 ; 0.62626 ; 0.63938 ] 
  
Bolt 2 - Tensile Force (kips): [48.5918 ; 48.5203 ; 48.4951 ; 48.4582 ; 48.4113 ; 48.3617 ; 48.3291 ; 48.3244 ; 48.3297 ; 48.3362 ; 48.3473 ; 48.3774 ; 48.3891 ; 48.4067 ; 48.4398 ; 48.5738 ; 48.7723 ; 49.0369 ; 
49.1097 ; 49.2045 ; 49.352 ; 49.5606 ; 49.7704 ; 49.9496 ; 50.1002 ; 50.2321 ; 50.3189 ] 
  
Bolt 2 - Shear Force (kips): [0.073239 ; 0.081473 ; 0.10594 ; 0.14413 ; 0.20149 ; 0.28645 ; 0.39152 ; 0.4635 ; 0.49107 ; 0.51086 ; 0.54783 ; 0.61159 ; 0.63949 ; 0.68478 ; 0.76042 ; 0.84306 ; 0.93114 ; 1.006 ; 
1.0199 ; 1.0335 ; 1.0428 ; 1.0459 ; 1.0433 ; 1.045 ; 1.0471 ; 1.0498 ; 1.0527 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.936 ; 49.8785 ; 49.8035 ; 49.7081 ; 49.5635 ; 49.3151 ; 48.9816 ; 48.6349 ; 48.3027 ; 48.1007 ; 48.1149 ; 48.1613 ; 48.2738 ; 48.5179 ; 48.9056 ; 49.499 ; 50.2966 ; 
50.5651 ; 50.8587 ; 51.286 ; 51.8531 ; 52.4583 ; 52.9692 ; 53.491 ; 53.9677 ; 54.2958 ] 
  
Bolt 3 - Shear Force (kips): [0.043754 ; 0.024592 ; 0.028862 ; 0.046647 ; 0.079365 ; 0.12746 ; 0.1602 ; 0.11341 ; 0.041186 ; 0.10484 ; 0.14983 ; 0.15496 ; 0.14183 ; 0.12081 ; 0.10191 ; 0.14037 ; 0.25356 ; 
1.0326 ; 2.0496 ; 2.8298 ; 3.4151 ; 4.0003 ; 4.3793 ; 4.6292 ; 4.7085 ; 4.768 ; 4.923 ] 
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Figure B.310 Connection L8_8_0.5_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2193e+003 
  
Plastic Stiffness (k/in): 11.2369 
  
Displacement (in): [4.3517e-036 ; 0.00048828 ; 0.00097656 ; 0.001709 ; 0.0028076 ; 0.0044556 ; 0.0069275 ; 0.010635 ; 0.016197 ; 0.021759 ; 0.027321 ; 0.035664 ; 0.048178 ; 0.066949 ; 0.095106 ; 0.13734 ; 
0.20069 ; 0.26405 ; 0.3274 ; 0.42243 ; 0.45806 ; 0.47143 ; 0.49147 ; 0.52154 ; 0.53282 ; 0.54973 ; 0.5751 ; 0.58461 ; 0.59888 ; 0.62029 ; 0.6524 ; 0.70056 ; 0.7728 ; 0.88117 ; 0.98954 ; 1.0979 ; 1.1385 ; 1.1995 ; 
1.2605 ; 1.3214 ; 1.4128 ; 1.55 ; 1.6014 ; 1.6786 ; 1.7943 ; 1.9679 ; 2.0304 ; 2.1241 ; 2.1593 ; 2.212 ; 2.2911 ; 2.4098 ; 2.5 ] 
  
Force (kips): [-1.11066 ; -0.23046 ; 0.461262 ; 1.39126 ; 2.6279 ; 4.27705 ; 6.4167 ; 9.21082 ; 12.5373 ; 14.8817 ; 16.43 ; 17.8581 ; 18.995 ; 20.0935 ; 21.2843 ; 22.4673 ; 23.7981 ; 24.8739 ; 25.8061 ; 27.0141 ; 
27.4261 ; 27.5781 ; 27.816 ; 28.1932 ; 28.3288 ; 28.5271 ; 28.8042 ; 28.9105 ; 29.0678 ; 29.2931 ; 29.609 ; 30.0651 ; 30.703 ; 31.692 ; 32.4979 ; 33.1904 ; 33.4307 ; 33.7732 ; 34.096 ; 34.3982 ; 34.8106 ; 
35.3778 ; 35.5781 ; 35.8958 ; 36.329 ; 36.8842 ; 37.0671 ; 37.3198 ; 37.4095 ; 37.5386 ; 37.7219 ; 37.9758 ; 38.1538 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.586 ; 48.5566 ; 48.5328 ; 48.5002 ; 48.456 ; 48.3958 ; 48.3157 ; 48.2056 ; 48.0641 ; 47.957 ; 47.8822 ; 47.8074 ; 47.7388 ; 47.6573 ; 47.5591 ; 47.4583 ; 47.3527 ; 47.2689 ; 
47.192 ; 47.0617 ; 47.001 ; 46.9746 ; 46.9291 ; 46.8361 ; 46.7863 ; 46.6877 ; 46.5341 ; 46.4746 ; 46.3844 ; 46.25 ; 46.0468 ; 45.7293 ; 45.2457 ; 44.4211 ; 43.7085 ; 43.0548 ; 42.8184 ; 42.4754 ; 42.1444 ; 
41.829 ; 41.3876 ; 40.7709 ; 40.548 ; 40.4369 ; 40.3432 ; 40.1555 ; 40.0947 ; 40.0049 ; 39.9847 ; 39.959 ; 39.9227 ; 39.8519 ; 39.7873 ] 
  
Bolt 1 - Shear Force (kips): [ 0.080187 ; 0.0501619 ; 0.0550089 ; 0.0942911 ; 0.161821 ; 0.258388 ; 0.388462 ; 0.564167 ; 0.781684 ; 0.941612 ; 1.05274 ; 1.16398 ; 1.26873 ; 1.39495 ; 1.54706 ; 1.70343 ; 
1.86817 ; 1.99856 ; 2.11726 ; 2.30922 ; 2.39568 ; 2.43267 ; 2.49533 ; 2.62084 ; 2.68747 ; 2.81867 ; 3.01883 ; 3.0946 ; 3.20802 ; 3.37387 ; 3.61965 ; 3.99176 ; 4.54222 ; 5.44043 ; 6.19141 ; 6.8608 ; 7.09772 ; 
7.43701 ; 7.7586 ; 8.06116 ; 8.47951 ; 9.05422 ; 9.25859 ; 9.37244 ; 9.4802 ; 9.68158 ; 9.74798 ; 9.84613 ; 9.87159 ; 9.90588 ; 9.95545 ; 10.043 ; 10.1181 ] 
  
Bolt 2 - Tensile Force (kips): [48.5846 ; 48.5416 ; 48.5047 ; 48.4528 ; 48.38 ; 48.2819 ; 48.1579 ; 47.9989 ; 47.8097 ; 47.6753 ; 47.5815 ; 47.4956 ; 47.4196 ; 47.397 ; 47.4264 ; 47.6417 ; 47.9919 ; 48.2547 ; 
48.4568 ; 48.7403 ; 48.8397 ; 48.8744 ; 48.9217 ; 48.9746 ; 48.9863 ; 48.993 ; 49.0233 ; 49.0345 ; 49.0529 ; 49.0869 ; 49.1486 ; 49.2512 ; 49.4355 ; 49.7149 ; 50.1208 ; 50.5893 ; 50.7687 ; 51.0475 ; 51.3348 ; 
51.6313 ; 52.1002 ; 52.8225 ; 53.0921 ; 53.6005 ; 54.3546 ; 55.3901 ; 55.7497 ; 56.2719 ; 56.4688 ; 56.7601 ; 57.1854 ; 57.7961 ; 58.2406 ] 
  
Bolt 2 - Shear Force (kips): [ 0.06623 ; 0.045307 ; 0.080893 ; 0.14686 ; 0.24218 ; 0.37423 ; 0.55139 ; 0.79019 ; 1.0856 ; 1.3057 ; 1.465 ; 1.6362 ; 1.8153 ; 2.035 ; 2.2744 ; 2.4481 ; 2.5711 ; 2.6556 ; 2.7354 ; 
2.8716 ; 2.936 ; 2.9636 ; 3.0117 ; 3.1101 ; 3.159 ; 3.2481 ; 3.3613 ; 3.404 ; 3.4671 ; 3.5569 ; 3.6856 ; 3.8755 ; 4.1411 ; 4.564 ; 4.8641 ; 5.0984 ; 5.1763 ; 5.2813 ; 5.3736 ; 5.4532 ; 5.547 ; 5.655 ; 5.6895 ; 5.6075 ; 
5.4612 ; 5.3086 ; 5.252 ; 5.1742 ; 5.1371 ; 5.0814 ; 5.0017 ; 4.9004 ; 4.8337 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9678 ; 49.9388 ; 49.9005 ; 49.8622 ; 49.8291 ; 49.8154 ; 49.8387 ; 49.9267 ; 50.0695 ; 50.2478 ; 50.4799 ; 50.7071 ; 50.914 ; 51.1959 ; 51.9299 ; 53.2357 ; 54.6058 ; 
55.9818 ; 57.9348 ; 58.6058 ; 58.8459 ; 59.1441 ; 59.4989 ; 59.6245 ; 59.7844 ; 60.0098 ; 60.0905 ; 60.1993 ; 60.3631 ; 60.6123 ; 61.0589 ; 61.7479 ; 63.2617 ; 64.4781 ; 65.5263 ; 65.858 ; 66.2947 ; 66.7145 ; 
67.1007 ; 67.5721 ; 68.2251 ; 68.5124 ; 69.0098 ; 69.7343 ; 70.7776 ; 71.1506 ; 71.6679 ; 71.8518 ; 72.1282 ; 72.5119 ; 73.0786 ; 73.4783 ] 
  
Bolt 3 - Shear Force (kips): [0.0494531 ; 0.031767 ; 0.0238803 ; 0.0337351 ; 0.0605358 ; 0.105004 ; 0.17305 ; 0.274841 ; 0.417294 ; 0.540159 ; 0.643657 ; 0.772408 ; 0.934587 ; 1.15308 ; 1.47783 ; 1.82372 ; 
2.19295 ; 2.46691 ; 2.68147 ; 2.91474 ; 2.99441 ; 3.02744 ; 3.10184 ; 3.28703 ; 3.35659 ; 3.4634 ; 3.61374 ; 3.71379 ; 3.90583 ; 4.58725 ; 5.86011 ; 7.18148 ; 8.41496 ; 9.03808 ; 10.4902 ; 11.508 ; 11.8949 ; 
12.487 ; 13.0273 ; 13.5008 ; 14.1379 ; 15.09 ; 15.3855 ; 16.3011 ; 17.3534 ; 18.4583 ; 18.8604 ; 19.3594 ; 19.5611 ; 19.8433 ; 20.2888 ; 20.8808 ; 21.2402 ] 
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Figure B.311 Connection L8_8_0.5_0.875_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 558.6487 
  
Plastic Stiffness (k/in): 1.9783 
  
Displacement (in): [3.1288e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.4136 ; 1.5886 ; 1.8511 ; 1.9496 ; 1.9865 ; 
2.0419 ; 2.1249 ; 2.2495 ; 2.2962 ; 2.3663 ; 2.4714 ; 2.6291 ; 2.6882 ; 2.7769 ; 2.9099 ; 3.1095 ; 3.4089 ; 3.8579 ; 4.0263 ; 4.2788 ; 4.6577 ; 5.226 ; 5.926 ; 6.6259 ; 7 ] 
  
Force (kips): [-1.01979 ; 0.92889 ; 2.03532 ; 3.49647 ; 5.40753 ; 7.32514 ; 8.58386 ; 9.14091 ; 9.5348 ; 10.0483 ; 10.721 ; 11.5781 ; 12.6149 ; 13.7929 ; 14.1472 ; 14.6058 ; 14.7647 ; 14.8285 ; 14.9172 ; 15.0584 
; 15.2484 ; 15.3159 ; 15.4155 ; 15.5547 ; 15.7488 ; 15.817 ; 15.915 ; 16.0546 ; 16.252 ; 16.5174 ; 16.8475 ; 16.9534 ; 17.0987 ; 17.2859 ; 17.5224 ; 17.753 ; 17.9188 ; 17.9909 ] 
  
Bolt 1 - Tensile Force (kips): [48.5857 ; 48.5199 ; 48.4807 ; 48.4267 ; 48.3515 ; 48.2692 ; 48.2083 ; 48.1783 ; 48.1541 ; 48.119 ; 48.0985 ; 48.0734 ; 48.0411 ; 48.007 ; 47.9958 ; 47.985 ; 47.9818 ; 47.9808 ; 
47.9798 ; 47.9787 ; 47.9777 ; 47.9778 ; 47.9783 ; 47.98 ; 47.9819 ; 47.9828 ; 47.9845 ; 47.9874 ; 47.992 ; 48.0013 ; 48.0206 ; 48.0284 ; 48.0399 ; 48.0579 ; 48.0852 ; 48.1193 ; 48.1582 ; 48.1801 ] 
  
Bolt 1 - Shear Force (kips): [0.075114 ; 0.074178 ; 0.13136 ; 0.21728 ; 0.33971 ; 0.4742 ; 0.57522 ; 0.62996 ; 0.67943 ; 0.75295 ; 0.80928 ; 0.88217 ; 0.97804 ; 1.0955 ; 1.1364 ; 1.1874 ; 1.2053 ; 1.2117 ; 
1.2205 ; 1.2332 ; 1.2512 ; 1.2575 ; 1.2659 ; 1.2776 ; 1.2961 ; 1.3029 ; 1.3123 ; 1.3259 ; 1.3457 ; 1.3723 ; 1.4051 ; 1.417 ; 1.4354 ; 1.462 ; 1.5016 ; 1.5492 ; 1.5891 ; 1.6085 ] 
  
Bolt 2 - Tensile Force (kips): [48.5826 ; 48.4667 ; 48.3819 ; 48.2831 ; 48.1789 ; 48.1138 ; 48.0939 ; 48.109 ; 48.1206 ; 48.1964 ; 48.3664 ; 48.7152 ; 49.2732 ; 50.0259 ; 50.2607 ; 50.5992 ; 50.7238 ; 50.7706 ; 
50.8397 ; 50.9443 ; 51.1048 ; 51.1654 ; 51.2564 ; 51.393 ; 51.6088 ; 51.6898 ; 51.8097 ; 51.9881 ; 52.2508 ; 52.6376 ; 53.1766 ; 53.3594 ; 53.6184 ; 53.9763 ; 54.4669 ; 55.0108 ; 55.4554 ; 55.6696 ] 
  
Bolt 2 - Shear Force (kips): [0.060186 ; 0.12317 ; 0.21994 ; 0.35597 ; 0.54533 ; 0.75287 ; 0.91697 ; 1.0127 ; 1.1021 ; 1.2488 ; 1.4023 ; 1.5461 ; 1.6485 ; 1.7189 ; 1.749 ; 1.7884 ; 1.8029 ; 1.8095 ; 1.8196 ; 
1.8357 ; 1.8579 ; 1.8655 ; 1.8762 ; 1.8893 ; 1.8909 ; 1.8898 ; 1.8899 ; 1.891 ; 1.8948 ; 1.9034 ; 1.9245 ; 1.933 ; 1.9463 ; 1.9663 ; 1.9961 ; 2.0311 ; 2.0602 ; 2.0742 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8625 ; 49.7667 ; 49.6718 ; 49.572 ; 49.5366 ; 49.5215 ; 49.5379 ; 49.6517 ; 49.8158 ; 50.1671 ; 50.9615 ; 52.6566 ; 55.37 ; 56.3075 ; 57.5834 ; 58.048 ; 58.2172 ; 58.4326 ; 
58.7711 ; 59.1334 ; 59.2515 ; 59.4226 ; 59.6368 ; 59.9441 ; 60.0507 ; 60.1801 ; 60.3768 ; 60.7048 ; 61.1525 ; 61.7768 ; 62.0209 ; 62.3908 ; 62.8639 ; 63.6316 ; 64.5628 ; 65.1923 ; 65.4649 ] 
  
Bolt 3 - Shear Force (kips): [0.050058 ; 0.035982 ; 0.076965 ; 0.14426 ; 0.2423 ; 0.33237 ; 0.39559 ; 0.42117 ; 0.46501 ; 0.57858 ; 0.79821 ; 1.0723 ; 1.2002 ; 3.3403 ; 3.9577 ; 4.2822 ; 4.4423 ; 4.2113 ; 3.9224 
; 2.9656 ; 2.1017 ; 1.7386 ; 1.1699 ; 1.0491 ; 1.2139 ; 1.4061 ; 1.806 ; 2.3752 ; 2.995 ; 3.7681 ; 4.5205 ; 4.7643 ; 5.0695 ; 5.5589 ; 5.83 ; 5.8681 ; 6.1078 ; 6.2178 ] 
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Figure B.312 Connection L8_8_0.5_0.875_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 288.3313 
  
Plastic Stiffness (k/in): 0.6083 
  
Displacement (in): [3.0775e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.70408 ; 0.82234 ; 0.99973 ; 1.2658 ; 1.6649 ; 1.8146 ; 
2.0391 ; 2.3759 ; 2.881 ; 3.581 ; 4.281 ; 4.981 ; 5.681 ; 6.381 ; 7 ] 
  
Force (kips): [-1.0036 ; 0.22819 ; 0.57321 ; 1.0619 ; 1.7512 ; 2.7053 ; 3.853 ; 4.6881 ; 5.0206 ; 5.2086 ; 5.4689 ; 5.8179 ; 5.9352 ; 6.0992 ; 6.3305 ; 6.6401 ; 7.0447 ; 7.1886 ; 7.394 ; 7.6565 ; 7.9952 ; 8.3721 ; 
8.6818 ; 8.9407 ; 9.1536 ; 9.3297 ; 9.4628 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.586 ; 48.5451 ; 48.5337 ; 48.5172 ; 48.4929 ; 48.4574 ; 48.4104 ; 48.3731 ; 48.3599 ; 48.356 ; 48.3508 ; 48.3399 ; 48.3353 ; 48.3272 ; 48.3144 ; 48.3219 ; 48.3362 ; 48.3404 ; 
48.3456 ; 48.3553 ; 48.3746 ; 48.4096 ; 48.4521 ; 48.4973 ; 48.545 ; 48.5948 ; 48.6392 ] 
  
Bolt 1 - Shear Force (kips): [0.074764 ; 0.050836 ; 0.061353 ; 0.08293 ; 0.11984 ; 0.17771 ; 0.25671 ; 0.32348 ; 0.3557 ; 0.37786 ; 0.41063 ; 0.46591 ; 0.48786 ; 0.52336 ; 0.57778 ; 0.61384 ; 0.66228 ; 0.68174 
; 0.71253 ; 0.75434 ; 0.80751 ; 0.86495 ; 0.90812 ; 0.94519 ; 0.97671 ; 1.0047 ; 1.0286 ] 
  
Bolt 2 - Tensile Force (kips): [48.5841 ; 48.5199 ; 48.4871 ; 48.4397 ; 48.3793 ; 48.3141 ; 48.2714 ; 48.261 ; 48.2609 ; 48.2683 ; 48.2889 ; 48.3371 ; 48.3573 ; 48.3855 ; 48.4634 ; 48.6427 ; 48.8903 ; 48.9992 ; 
49.16 ; 49.3891 ; 49.7322 ; 50.177 ; 50.5663 ; 50.8996 ; 51.1886 ; 51.4413 ; 51.6445 ] 
  
Bolt 2 - Shear Force (kips): [0.060084 ; 0.070564 ; 0.10163 ; 0.14918 ; 0.21989 ; 0.3238 ; 0.45924 ; 0.56917 ; 0.61417 ; 0.63996 ; 0.68658 ; 0.77469 ; 0.81187 ; 0.87335 ; 0.97256 ; 1.0758 ; 1.1914 ; 1.2259 ; 
1.2678 ; 1.3117 ; 1.3513 ; 1.3766 ; 1.3928 ; 1.4103 ; 1.4332 ; 1.4599 ; 1.4865 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9327 ; 49.8733 ; 49.799 ; 49.6988 ; 49.5555 ; 49.351 ; 49.1527 ; 48.9627 ; 48.806 ; 48.8211 ; 49.0923 ; 49.1987 ; 49.3847 ; 49.6731 ; 50.1332 ; 50.8469 ; 51.12 ; 51.6172 ; 
52.2962 ; 53.262 ; 54.4637 ; 55.6036 ; 56.701 ; 57.7124 ; 58.6273 ; 59.2046 ] 
  
Bolt 3 - Shear Force (kips): [0.047506 ; 0.025216 ; 0.03096 ; 0.052192 ; 0.091446 ; 0.14982 ; 0.20403 ; 0.19672 ; 0.13048 ; 0.095792 ; 0.11741 ; 0.15772 ; 0.17652 ; 0.20338 ; 0.25747 ; 0.37043 ; 0.54265 ; 
1.0775 ; 2.3328 ; 3.04 ; 4.0709 ; 4.5401 ; 4.928 ; 5.2912 ; 5.5099 ; 5.3102 ; 3.8694 ] 
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Figure B.313 Connection L8_8_0.5_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.5733e+003 
  
Plastic Stiffness (k/in): 12.0522 
  
Displacement (in): [4.1161e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.15408 ; 0.20413 ; 0.25419 ; 
0.30424 ; 0.37933 ; 0.40749 ; 0.44972 ; 0.46556 ; 0.4715 ; 0.48041 ; 0.49377 ; 0.51382 ; 0.52133 ; 0.53261 ; 0.54952 ; 0.57489 ; 0.61295 ; 0.67003 ; 0.72711 ; 0.78419 ; 0.8056 ; 0.83771 ; 0.88587 ; 0.95811 ; 
1.0665 ; 1.1071 ; 1.1681 ; 1.2595 ; 1.3967 ; 1.6024 ; 1.8524 ; 2.1024 ; 2.3524 ; 2.5 ] 
  
Force (kips): [-1.35852 ; 1.57935 ; 3.66749 ; 5.44008 ; 7.04476 ; 8.51821 ; 10.4713 ; 12.8815 ; 15.3789 ; 17.4979 ; 18.9663 ; 20.2043 ; 21.4882 ; 22.7693 ; 23.7877 ; 24.6715 ; 25.4604 ; 26.4949 ; 26.8516 ; 
27.3536 ; 27.5358 ; 27.6151 ; 27.72 ; 27.8705 ; 28.1453 ; 28.2366 ; 28.3724 ; 28.5642 ; 28.8519 ; 29.2673 ; 29.8277 ; 30.3557 ; 30.8669 ; 31.0937 ; 31.3867 ; 31.801 ; 32.3322 ; 33.0372 ; 33.2821 ; 33.625 ; 
34.1129 ; 34.7617 ; 35.5961 ; 36.5174 ; 37.2387 ; 37.8075 ; 38.093 ] 
  
Bolt 1 - Tensile Force (kips): [48.6529 ; 48.5423 ; 48.4602 ; 48.3886 ; 48.3219 ; 48.2583 ; 48.1705 ; 48.0567 ; 47.9316 ; 47.8177 ; 47.7322 ; 47.6489 ; 47.5584 ; 47.456 ; 47.3718 ; 47.2997 ; 47.2327 ; 47.1298 ; 
47.0865 ; 47.0169 ; 46.9872 ; 46.9738 ; 46.9546 ; 46.9253 ; 46.8669 ; 46.843 ; 46.8006 ; 46.7113 ; 46.5577 ; 46.3239 ; 45.9675 ; 45.5949 ; 45.2095 ; 45.0321 ; 44.7925 ; 44.4409 ; 43.9662 ; 43.3011 ; 43.0613 ; 
42.7201 ; 42.2137 ; 41.5093 ; 40.6069 ; 40.2212 ; 39.8078 ; 39.5081 ; 39.3515 ] 
  
Bolt 1 - Shear Force (kips): [0.0763904 ; 0.130795 ; 0.255071 ; 0.366268 ; 0.469277 ; 0.565882 ; 0.696744 ; 0.862574 ; 1.04172 ; 1.20291 ; 1.32761 ; 1.45376 ; 1.59106 ; 1.7484 ; 1.87564 ; 1.9824 ; 2.07966 ; 
2.22351 ; 2.28216 ; 2.37524 ; 2.41431 ; 2.4316 ; 2.45671 ; 2.49491 ; 2.56998 ; 2.60112 ; 2.65657 ; 2.77467 ; 2.97362 ; 3.26622 ; 3.69341 ; 4.12141 ; 4.55128 ; 4.74494 ; 5.00441 ; 5.37886 ; 5.87525 ; 6.55534 ; 
6.79551 ; 7.13295 ; 7.62277 ; 8.28573 ; 9.1152 ; 9.48241 ; 9.86666 ; 10.1515 ; 10.3006 ] 
  
Bolt 2 - Tensile Force (kips): [48.6654 ; 48.5047 ; 48.382 ; 48.2788 ; 48.1891 ; 48.1055 ; 47.9946 ; 47.8598 ; 47.7091 ; 47.5892 ; 47.4831 ; 47.3957 ; 47.4031 ; 47.6031 ; 47.826 ; 48.0315 ; 48.2278 ; 48.4962 ; 
48.5796 ; 48.6983 ; 48.7375 ; 48.7491 ; 48.7679 ; 48.7967 ; 48.8255 ; 48.836 ; 48.8467 ; 48.8442 ; 48.8321 ; 48.8375 ; 48.9168 ; 49.0232 ; 49.1321 ; 49.1503 ; 49.2036 ; 49.3032 ; 49.4999 ; 49.8449 ; 49.9807 ; 
50.2014 ; 50.538 ; 51.0753 ; 51.9561 ; 53.305 ; 54.5152 ; 55.6522 ; 56.2831 ] 
  
Bolt 2 - Shear Force (kips): [0.10817 ; 0.15194 ; 0.30542 ; 0.44423 ; 0.57388 ; 0.6955 ; 0.85965 ; 1.0683 ; 1.2966 ; 1.52 ; 1.7319 ; 1.9815 ; 2.2231 ; 2.3618 ; 2.4381 ; 2.4952 ; 2.5547 ; 2.6532 ; 2.6971 ; 2.769 ; 
2.8004 ; 2.8148 ; 2.8354 ; 2.8668 ; 2.9293 ; 2.9542 ; 2.9987 ; 3.0921 ; 3.2453 ; 3.4583 ; 3.7096 ; 3.9444 ; 4.1707 ; 4.2779 ; 4.4121 ; 4.5964 ; 4.8169 ; 5.0861 ; 5.1755 ; 5.2924 ; 5.4541 ; 5.6419 ; 5.8073 ; 5.6394 ; 
5.5193 ; 5.3529 ; 5.2494 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8942 ; 49.8365 ; 49.8194 ; 49.8173 ; 49.8305 ; 49.8604 ; 49.9284 ; 50.1234 ; 50.4255 ; 50.7058 ; 50.994 ; 51.481 ; 52.3734 ; 53.3784 ; 54.4274 ; 55.4829 ; 57.035 ; 57.5843 
; 58.3849 ; 58.6729 ; 58.7615 ; 58.8949 ; 59.0921 ; 59.295 ; 59.3808 ; 59.4942 ; 59.6591 ; 59.8794 ; 60.2001 ; 60.6808 ; 61.2514 ; 61.8513 ; 62.2299 ; 62.6719 ; 63.3225 ; 64.1273 ; 65.1982 ; 65.5683 ; 66.0134 ; 
66.6217 ; 67.4339 ; 68.5221 ; 70.3106 ; 71.8326 ; 73.1496 ; 73.8215 ] 
  
Bolt 3 - Shear Force (kips): [0.0583224 ; 0.0251694 ; 0.0798438 ; 0.137783 ; 0.192831 ; 0.247219 ; 0.325557 ; 0.435321 ; 0.575281 ; 0.738282 ; 0.934482 ; 1.16175 ; 1.4391 ; 1.83135 ; 2.1395 ; 2.39391 ; 
2.61562 ; 2.87051 ; 2.95313 ; 3.06149 ; 3.10123 ; 3.13183 ; 3.16299 ; 3.20375 ; 3.36311 ; 3.40755 ; 3.47536 ; 3.5686 ; 3.76338 ; 4.58869 ; 6.71987 ; 7.76945 ; 8.62119 ; 8.5721 ; 8.83831 ; 9.50262 ; 10.5761 ; 
11.6143 ; 11.9213 ; 12.4287 ; 13.2797 ; 14.3025 ; 15.6821 ; 17.6953 ; 18.9906 ; 20.082 ; 20.6721 ] 
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Figure B.314 Connection L8_8_0.5_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0633e+003 
  
Plastic Stiffness (k/in): 2.1339 
  
Displacement (in): [4.7093e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.79688 ; 0.89666 ; 
1.0463 ; 1.2708 ; 1.6076 ; 1.7339 ; 1.9233 ; 1.9943 ; 2.021 ; 2.0609 ; 2.1209 ; 2.2108 ; 2.3456 ; 2.5479 ; 2.6238 ; 2.7376 ; 2.9082 ; 3.1643 ; 3.5483 ; 4.1243 ; 4.8243 ; 5.5243 ; 6.2243 ; 6.9243 ; 7 ] 
  
Force (kips): [ -1.17623 ; -0.0453702 ; 0.277548 ; 0.73992 ; 1.38069 ; 2.27063 ; 3.47909 ; 5.09565 ; 6.87791 ; 8.26908 ; 8.98682 ; 9.38676 ; 9.82767 ; 10.4153 ; 11.1889 ; 12.1471 ; 12.4625 ; 12.9025 ; 13.4633 ; 
14.1581 ; 14.3856 ; 14.7008 ; 14.8202 ; 14.8634 ; 14.9343 ; 15.0344 ; 15.1762 ; 15.3701 ; 15.6348 ; 15.729 ; 15.8596 ; 16.0417 ; 16.2932 ; 16.6158 ; 17.0021 ; 17.3466 ; 17.6196 ; 17.8211 ; 17.9676 ; 17.9823 ] 
  
Bolt 1 - Tensile Force (kips): [48.6532 ; 48.611 ; 48.5987 ; 48.5806 ; 48.5549 ; 48.5185 ; 48.4674 ; 48.3955 ; 48.31 ; 48.2374 ; 48.1984 ; 48.1765 ; 48.1494 ; 48.1372 ; 48.1229 ; 48.094 ; 48.0836 ; 48.0676 ; 
48.0456 ; 48.0137 ; 48.0043 ; 47.9921 ; 47.9884 ; 47.9872 ; 47.9855 ; 47.9833 ; 47.9795 ; 47.9763 ; 47.9753 ; 47.9748 ; 47.9746 ; 47.9753 ; 47.9777 ; 47.9842 ; 48.0002 ; 48.0223 ; 48.0422 ; 48.0663 ; 48.0965 ; 
48.0996 ] 
  
Bolt 1 - Shear Force (kips): [0.067379 ; 0.055666 ; 0.067155 ; 0.089365 ; 0.12566 ; 0.18078 ; 0.26037 ; 0.37369 ; 0.50772 ; 0.62125 ; 0.68651 ; 0.72929 ; 0.78533 ; 0.82145 ; 0.86684 ; 0.94444 ; 0.97164 ; 
1.0113 ; 1.0659 ; 1.1456 ; 1.1712 ; 1.2068 ; 1.219 ; 1.2233 ; 1.2293 ; 1.2379 ; 1.2515 ; 1.2689 ; 1.2899 ; 1.2982 ; 1.3096 ; 1.3258 ; 1.349 ; 1.3799 ; 1.4201 ; 1.4683 ; 1.5204 ; 1.5686 ; 1.6092 ; 1.6138 ] 
  
Bolt 2 - Tensile Force (kips): [48.6646 ; 48.6027 ; 48.5798 ; 48.5463 ; 48.4991 ; 48.4359 ; 48.3611 ; 48.2828 ; 48.2218 ; 48.2157 ; 48.2354 ; 48.2571 ; 48.3019 ; 48.4528 ; 48.7272 ; 49.198 ; 49.3796 ; 49.6342 ; 
49.9938 ; 50.4905 ; 50.6694 ; 50.9234 ; 51.0186 ; 51.0539 ; 51.1079 ; 51.189 ; 51.3075 ; 51.479 ; 51.7303 ; 51.8243 ; 51.9616 ; 52.1638 ; 52.4622 ; 52.9115 ; 53.5139 ; 54.1132 ; 54.6245 ; 55.066 ; 55.4291 ; 
55.4665 ] 
  
Bolt 2 - Shear Force (kips): [0.096644 ; 0.068414 ; 0.080396 ; 0.10669 ; 0.15194 ; 0.22202 ; 0.32397 ; 0.46838 ; 0.63893 ; 0.79111 ; 0.89561 ; 0.97615 ; 1.0932 ; 1.2205 ; 1.3478 ; 1.452 ; 1.4734 ; 1.499 ; 1.526 ; 
1.569 ; 1.5851 ; 1.6155 ; 1.6306 ; 1.636 ; 1.6444 ; 1.6576 ; 1.6779 ; 1.707 ; 1.7493 ; 1.7621 ; 1.781 ; 1.8053 ; 1.8376 ; 1.8663 ; 1.9077 ; 1.9597 ; 2.0127 ; 2.0602 ; 2.0997 ; 2.1042 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9644 ; 49.9299 ; 49.8808 ; 49.8214 ; 49.7492 ; 49.6686 ; 49.5817 ; 49.5101 ; 49.5113 ; 49.4859 ; 49.5577 ; 49.6932 ; 49.8962 ; 50.5132 ; 51.7986 ; 52.3224 ; 53.228 ; 
54.4865 ; 56.2649 ; 56.8873 ; 57.7943 ; 58.1052 ; 58.2084 ; 58.3847 ; 58.6055 ; 58.8886 ; 59.216 ; 59.6342 ; 59.7902 ; 59.962 ; 60.1932 ; 60.5877 ; 61.1328 ; 61.9292 ; 62.8087 ; 63.8207 ; 64.6362 ; 65.1723 ; 
65.2432 ] 
  
Bolt 3 - Shear Force (kips): [0.059423 ; 0.040006 ; 0.030037 ; 0.025069 ; 0.040524 ; 0.078051 ; 0.13737 ; 0.2247 ; 0.31219 ; 0.3827 ; 0.42056 ; 0.46053 ; 0.53714 ; 0.72336 ; 0.97927 ; 1.0638 ; 1.193 ; 2.0578 ; 
3.1307 ; 4.0523 ; 4.205 ; 4.4897 ; 4.203 ; 4.0791 ; 3.5067 ; 2.8173 ; 2.2068 ; 1.15 ; 1.238 ; 1.3133 ; 1.7895 ; 2.5205 ; 3.3537 ; 4.2023 ; 5.1146 ; 5.954 ; 6.0964 ; 6.2609 ; 6.4376 ; 6.4318 ] 
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Figure B.315 Connection L8_8_0.5_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_0.875_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 342.1831 
  
Plastic Stiffness (k/in): 0.6813 
  
Displacement (in): [3.4915e-036 ; 0.0054687 ; 0.0095703 ; 0.013672 ; 0.019824 ; 0.029053 ; 0.042896 ; 0.06366 ; 0.094806 ; 0.14153 ; 0.2116 ; 0.31672 ; 0.4744 ; 0.71092 ; 1.0657 ; 1.1987 ; 1.3983 ; 1.6976 ; 
1.8099 ; 1.9783 ; 2.2308 ; 2.6097 ; 3.178 ; 3.878 ; 4.578 ; 5.278 ; 5.978 ; 6.153 ; 6.4155 ; 6.5139 ; 6.6616 ; 6.883 ; 7 ] 
  
Force (kips): [-1.1621 ; 0.21758 ; 0.47534 ; 0.72323 ; 1.0816 ; 1.5962 ; 2.3223 ; 3.2973 ; 4.2746 ; 4.8552 ; 5.1006 ; 5.2918 ; 5.5808 ; 5.9458 ; 6.4036 ; 6.5583 ; 6.7744 ; 7.0688 ; 7.1769 ; 7.3325 ; 7.5401 ; 7.8154 
; 8.1565 ; 8.5016 ; 8.7913 ; 9.0298 ; 9.225 ; 9.2683 ; 9.3332 ; 9.3565 ; 9.39 ; 9.4364 ; 9.4591 ] 
  
Bolt 1 - Tensile Force (kips): [48.6541 ; 48.6024 ; 48.5923 ; 48.5822 ; 48.5675 ; 48.5458 ; 48.5141 ; 48.4689 ; 48.4201 ; 48.3902 ; 48.3799 ; 48.376 ; 48.3674 ; 48.3523 ; 48.3407 ; 48.3482 ; 48.3564 ; 48.3674 ; 
48.3705 ; 48.3746 ; 48.3815 ; 48.3919 ; 48.4137 ; 48.4449 ; 48.4797 ; 48.5182 ; 48.5604 ; 48.5712 ; 48.5871 ; 48.5932 ; 48.6022 ; 48.6161 ; 48.6236 ] 
  
Bolt 1 - Shear Force (kips): [0.067415 ; 0.065149 ; 0.077807 ; 0.091582 ; 0.11325 ; 0.14669 ; 0.19718 ; 0.27042 ; 0.35206 ; 0.40678 ; 0.43434 ; 0.45715 ; 0.49658 ; 0.5616 ; 0.64073 ; 0.6506 ; 0.67 ; 0.70068 ; 
0.71353 ; 0.73373 ; 0.76232 ; 0.80447 ; 0.85481 ; 0.90668 ; 0.94844 ; 0.98373 ; 1.0141 ; 1.0214 ; 1.0329 ; 1.0372 ; 1.0434 ; 1.0524 ; 1.057 ] 
  
Bolt 2 - Tensile Force (kips): [48.6684 ; 48.5884 ; 48.5655 ; 48.5432 ; 48.512 ; 48.4701 ; 48.4234 ; 48.3824 ; 48.3677 ; 48.3821 ; 48.3951 ; 48.408 ; 48.4428 ; 48.507 ; 48.6824 ; 48.7724 ; 48.889 ; 49.0918 ; 
49.1749 ; 49.2991 ; 49.4739 ; 49.7318 ; 50.1085 ; 50.5116 ; 50.8598 ; 51.1732 ; 51.4473 ; 51.51 ; 51.6008 ; 51.6343 ; 51.6842 ; 51.7566 ; 51.7929 ] 
  
Bolt 2 - Shear Force (kips): [0.097103 ; 0.080023 ; 0.095149 ; 0.11222 ; 0.13974 ; 0.18265 ; 0.24749 ; 0.34133 ; 0.44297 ; 0.50918 ; 0.5384 ; 0.56488 ; 0.61621 ; 0.72152 ; 0.88519 ; 0.92644 ; 0.98238 ; 1.0508 ; 
1.0718 ; 1.0972 ; 1.1256 ; 1.1575 ; 1.1814 ; 1.2025 ; 1.2254 ; 1.2457 ; 1.2752 ; 1.2838 ; 1.2969 ; 1.3019 ; 1.3096 ; 1.3213 ; 1.3275 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9353 ; 49.8899 ; 49.8495 ; 49.7946 ; 49.7175 ; 49.6042 ; 49.4515 ; 49.2388 ; 49.0602 ; 48.8736 ; 48.7684 ; 48.8349 ; 49.1904 ; 49.7607 ; 49.9689 ; 50.3078 ; 50.8274 ; 
51.0311 ; 51.3773 ; 51.9431 ; 52.6945 ; 53.6999 ; 54.879 ; 56.024 ; 57.0741 ; 58.0581 ; 58.2916 ; 58.6256 ; 58.7397 ; 58.8812 ; 59.0499 ; 59.1293 ] 
  
Bolt 3 - Shear Force (kips): [ 0.05689 ; 0.029552 ; 0.02518 ; 0.029789 ; 0.045635 ; 0.076007 ; 0.12255 ; 0.18179 ; 0.20867 ; 0.17998 ; 0.11076 ; 0.10383 ; 0.13104 ; 0.18421 ; 0.29823 ; 0.35784 ; 0.44267 ; 
0.57214 ; 1.075 ; 2.0371 ; 2.7258 ; 3.717 ; 4.2395 ; 4.6822 ; 5.1485 ; 5.3429 ; 5.5699 ; 5.5931 ; 5.1544 ; 4.9095 ; 4.4184 ; 3.794 ; 3.5096 ] 
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Figure B.316 Connection L8_8_0.5_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.0261e+003 
  
Plastic Stiffness (k/in): 10.9326 
  
Displacement (in): [8.2803e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.66991 ; 
0.68309 ; 0.70287 ; 0.73253 ; 0.77702 ; 0.79371 ; 0.81874 ; 0.85628 ; 0.87036 ; 0.89148 ; 0.92315 ; 0.97067 ; 1.0419 ; 1.1488 ; 1.1889 ; 1.2491 ; 1.3393 ; 1.4746 ; 1.6775 ; 1.9275 ; 2.1775 ; 2.4275 ; 2.5 ] 
  
Force (kips): [-2.06817 ; 1.56859 ; 3.8422 ; 6.60505 ; 9.89989 ; 13.0689 ; 15.0541 ; 16.1183 ; 17.069 ; 18.1426 ; 19.3657 ; 20.7079 ; 22.2522 ; 24.017 ; 24.5607 ; 25.2926 ; 25.3567 ; 25.486 ; 25.672 ; 25.9215 ; 
26.3164 ; 26.4749 ; 26.6927 ; 26.9864 ; 27.0983 ; 27.2452 ; 27.447 ; 27.7258 ; 28.1154 ; 28.6572 ; 28.8449 ; 29.1081 ; 29.4637 ; 29.9321 ; 30.5132 ; 31.0577 ; 31.4559 ; 31.7687 ; 31.8491 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.335 ; 63.1862 ; 63.0896 ; 62.9663 ; 62.811 ; 62.6527 ; 62.5494 ; 62.4935 ; 62.4318 ; 62.3572 ; 62.2666 ; 62.1597 ; 62.0284 ; 61.8923 ; 61.8528 ; 61.8051 ; 61.8009 ; 61.7944 ; 
61.7857 ; 61.7745 ; 61.7567 ; 61.7484 ; 61.7369 ; 61.7247 ; 61.7199 ; 61.7154 ; 61.7103 ; 61.704 ; 61.6956 ; 61.6825 ; 61.6782 ; 61.6727 ; 61.6673 ; 61.6632 ; 61.651 ; 61.6446 ; 61.6474 ; 61.6544 ; 61.6557 ] 
  
Bolt 1 - Shear Force (kips): [0.15061 ; 0.11313 ; 0.21059 ; 0.35312 ; 0.53503 ; 0.719 ; 0.83931 ; 0.90932 ; 0.99186 ; 1.0867 ; 1.2006 ; 1.3551 ; 1.5505 ; 1.7632 ; 1.8287 ; 1.9133 ; 1.9208 ; 1.9318 ; 1.9471 ; 
1.9681 ; 2.0007 ; 2.0149 ; 2.0353 ; 2.0597 ; 2.0692 ; 2.0801 ; 2.0947 ; 2.1154 ; 2.1452 ; 2.1911 ; 2.2078 ; 2.2317 ; 2.265 ; 2.3114 ; 2.3929 ; 2.4831 ; 2.5613 ; 2.6333 ; 2.6547 ] 
  
Bolt 2 - Tensile Force (kips): [63.3344 ; 63.0574 ; 62.8604 ; 62.5933 ; 62.2353 ; 61.7942 ; 61.3244 ; 60.6745 ; 59.6285 ; 58.2429 ; 56.6267 ; 54.9394 ; 53.2672 ; 51.8682 ; 51.54 ; 51.2305 ; 51.203 ; 51.163 ; 
51.1135 ; 51.0555 ; 50.9714 ; 50.9377 ; 50.8975 ; 50.859 ; 50.8434 ; 50.8345 ; 50.8358 ; 50.8566 ; 50.9126 ; 51.1415 ; 51.2357 ; 51.3924 ; 51.6615 ; 52.0753 ; 52.7535 ; 53.5717 ; 54.31 ; 54.9694 ; 55.1442 ] 
  
Bolt 2 - Shear Force (kips): [0.12621 ; 0.23315 ; 0.42759 ; 0.67979 ; 0.99539 ; 1.3166 ; 1.5413 ; 1.6757 ; 1.7913 ; 1.8437 ; 1.8573 ; 1.8614 ; 1.9155 ; 2.0657 ; 2.1489 ; 2.2906 ; 2.3036 ; 2.3249 ; 2.3564 ; 2.4018 ; 
2.4785 ; 2.5104 ; 2.5581 ; 2.6224 ; 2.6469 ; 2.6801 ; 2.7231 ; 2.7754 ; 2.8367 ; 2.8563 ; 2.8507 ; 2.8345 ; 2.7971 ; 2.7143 ; 2.545 ; 2.2929 ; 2.0666 ; 1.8588 ; 1.7982 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8243 ; 64.6593 ; 64.4354 ; 64.1137 ; 63.5755 ; 62.7035 ; 61.392 ; 59.922 ; 58.6113 ; 57.7641 ; 57.9897 ; 59.4533 ; 61.4465 ; 62.0524 ; 62.9245 ; 62.9984 ; 63.068 ; 63.0975 
; 63.0801 ; 63.1154 ; 63.1803 ; 63.1982 ; 63.2038 ; 63.2219 ; 63.175 ; 63.0577 ; 62.8936 ; 62.8026 ; 62.6447 ; 62.543 ; 62.4085 ; 62.2467 ; 62.0405 ; 62.5534 ; 62.9692 ; 63.274 ; 63.4519 ; 63.4896 ] 
  
Bolt 3 - Shear Force (kips): [0.0727215 ; 0.0506439 ; 0.110918 ; 0.199804 ; 0.323633 ; 0.454272 ; 0.568984 ; 0.688961 ; 0.841403 ; 1.1312 ; 1.5756 ; 2.07474 ; 2.40162 ; 2.67505 ; 2.74811 ; 2.82789 ; 2.83476 ; 
2.96542 ; 3.17188 ; 3.44942 ; 3.9927 ; 4.28136 ; 4.46386 ; 5.68598 ; 6.11005 ; 6.94835 ; 8.12726 ; 9.58171 ; 11.3662 ; 13.4861 ; 14.3704 ; 15.4092 ; 16.8254 ; 18.5609 ; 19.9937 ; 21.4372 ; 22.4936 ; 23.4152 ; 
23.6974 ] 
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Figure B.317 Connection L8_8_0.5_1.0_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 689.2983 
  
Plastic Stiffness (k/in): 1.6711 
  
Displacement (in): [8.0531e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.70408 ; 0.82234 ; 0.99973 ; 1.2658 ; 1.6649 ; 2.2636 ; 
2.9636 ; 3.6636 ; 3.8386 ; 3.9042 ; 4.0027 ; 4.1503 ; 4.3718 ; 4.704 ; 4.8286 ; 5.0155 ; 5.2958 ; 5.7163 ; 6.347 ; 7 ] 
  
Force (kips): [-1.97421 ; 0.771426 ; 1.79539 ; 3.12858 ; 4.75165 ; 6.09304 ; 6.79033 ; 7.09263 ; 7.37477 ; 7.79714 ; 8.33659 ; 9.03367 ; 9.26673 ; 9.62212 ; 10.0853 ; 10.6348 ; 11.28 ; 11.9816 ; 12.5665 ; 
12.9888 ; 13.0755 ; 13.1103 ; 13.1632 ; 13.2323 ; 13.321 ; 13.4317 ; 13.4681 ; 13.5205 ; 13.5919 ; 13.6735 ; 13.7701 ; 13.8404 ] 
  
Bolt 1 - Tensile Force (kips): [63.3352 ; 63.2236 ; 63.1803 ; 63.121 ; 63.0441 ; 62.9749 ; 62.9355 ; 62.9167 ; 62.9003 ; 62.8719 ; 62.8604 ; 62.8445 ; 62.8367 ; 62.8191 ; 62.7933 ; 62.7677 ; 62.752 ; 62.758 ; 
62.7854 ; 62.8245 ; 62.8335 ; 62.8359 ; 62.8381 ; 62.8421 ; 62.85 ; 62.8649 ; 62.8712 ; 62.8803 ; 62.8939 ; 62.9182 ; 62.959 ; 63.0045 ] 
  
Bolt 1 - Shear Force (kips): [ 0.1466 ; 0.095643 ; 0.1245 ; 0.18113 ; 0.26454 ; 0.34342 ; 0.39248 ; 0.42207 ; 0.45177 ; 0.50171 ; 0.5273 ; 0.57157 ; 0.59254 ; 0.63388 ; 0.69467 ; 0.76753 ; 0.84513 ; 0.92206 ; 
0.98578 ; 1.0355 ; 1.049 ; 1.0552 ; 1.0663 ; 1.0821 ; 1.1031 ; 1.1305 ; 1.1398 ; 1.1541 ; 1.1752 ; 1.2017 ; 1.2353 ; 1.2655 ] 
  
Bolt 2 - Tensile Force (kips): [63.3343 ; 63.1169 ; 63.0039 ; 62.8479 ; 62.652 ; 62.4567 ; 62.3145 ; 62.207 ; 62.0562 ; 61.7564 ; 61.2542 ; 60.4388 ; 60.1165 ; 59.5809 ; 58.7843 ; 57.816 ; 56.882 ; 56.1742 ; 
55.9011 ; 55.9478 ; 55.9598 ; 55.9622 ; 55.9632 ; 55.9669 ; 55.9785 ; 56.0033 ; 56.0133 ; 56.0337 ; 56.061 ; 56.1014 ; 56.1662 ; 56.2384 ] 
  
Bolt 2 - Shear Force (kips): [0.12079 ; 0.18407 ; 0.28454 ; 0.42449 ; 0.60661 ; 0.77427 ; 0.87636 ; 0.93077 ; 0.99107 ; 1.094 ; 1.1628 ; 1.1689 ; 1.1582 ; 1.1395 ; 1.1058 ; 1.0549 ; 1.0184 ; 1.0684 ; 1.1705 ; 
1.2806 ; 1.3076 ; 1.3188 ; 1.3359 ; 1.3613 ; 1.3968 ; 1.4453 ; 1.4626 ; 1.489 ; 1.5284 ; 1.5771 ; 1.6381 ; 1.6934 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.7883 ; 64.5582 ; 64.1541 ; 63.3688 ; 62.2337 ; 60.8182 ; 59.3983 ; 58.1577 ; 57.0976 ; 56.18 ; 55.6687 ; 55.6013 ; 55.5652 ; 55.614 ; 56.0139 ; 56.7746 ; 57.8093 ; 58.7749 
; 59.5473 ; 59.6774 ; 59.7467 ; 59.898 ; 60.046 ; 60.1718 ; 60.2388 ; 60.2242 ; 60.259 ; 60.3259 ; 60.2977 ; 60.5292 ; 60.6394 ] 
  
Bolt 3 - Shear Force (kips): [0.072962 ; 0.041672 ; 0.06454 ; 0.094308 ; 0.08947 ; 0.034182 ; 0.21197 ; 0.37428 ; 0.45059 ; 0.40986 ; 0.24526 ; 0.22267 ; 0.30553 ; 1.8078 ; 3.6511 ; 4.6177 ; 5.1077 ; 5.2216 ; 
5.4535 ; 5.8025 ; 5.4773 ; 5.3198 ; 5.1872 ; 4.9407 ; 4.5873 ; 3.7606 ; 3.4677 ; 3.2008 ; 2.9152 ; 2.7055 ; 2.6318 ; 2.5799 ] 
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Figure B.318 Connection L8_8_0.5_1.0_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 440.8377 
  
Plastic Stiffness (k/in): 0.4752 
  
Displacement (in): [7.9264e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.70408 ; 0.82234 ; 0.99973 ; 1.2658 ; 1.3656 ; 1.5153 ; 
1.7398 ; 2.0765 ; 2.5817 ; 3.2817 ; 3.9817 ; 4.1567 ; 4.4192 ; 4.8129 ; 5.4035 ; 6.1035 ; 6.8035 ; 7 ] 
  
Force (kips): [-1.9432 ; 0.17305 ; 0.46766 ; 0.88698 ; 1.474 ; 2.2654 ; 3.1211 ; 3.645 ; 3.8457 ; 3.9669 ; 4.1665 ; 4.4379 ; 4.5282 ; 4.6568 ; 4.8391 ; 5.0835 ; 5.1668 ; 5.296 ; 5.4759 ; 5.7101 ; 6.0072 ; 6.3303 ; 
6.5823 ; 6.6385 ; 6.7184 ; 6.8281 ; 6.9685 ; 7.1045 ; 7.2133 ; 7.2401 ] 
  
Bolt 1 - Tensile Force (kips): [63.3357 ; 63.2496 ; 63.2378 ; 63.2202 ; 63.1942 ; 63.1573 ; 63.1139 ; 63.0855 ; 63.0769 ; 63.0769 ; 63.0758 ; 63.075 ; 63.0743 ; 63.0728 ; 63.0682 ; 63.0812 ; 63.09 ; 63.1016 ; 
63.1176 ; 63.1425 ; 63.1759 ; 63.2219 ; 63.2703 ; 63.2827 ; 63.3016 ; 63.3299 ; 63.3737 ; 63.4279 ; 63.4843 ; 63.4999 ] 
  
Bolt 1 - Shear Force (kips): [ 0.14621 ; 0.089643 ; 0.092928 ; 0.10119 ; 0.11876 ; 0.15095 ; 0.1961 ; 0.23191 ; 0.25136 ; 0.26525 ; 0.28739 ; 0.32024 ; 0.33321 ; 0.35363 ; 0.38781 ; 0.41027 ; 0.41261 ; 0.4192 ; 
0.43215 ; 0.45005 ; 0.48391 ; 0.53099 ; 0.57349 ; 0.58361 ; 0.59821 ; 0.61972 ; 0.64965 ; 0.68042 ; 0.70679 ; 0.71437 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.337 ; 63.1796 ; 63.1419 ; 63.0847 ; 63.0003 ; 62.8862 ; 62.7631 ; 62.6761 ; 62.6429 ; 62.6245 ; 62.5835 ; 62.5043 ; 62.4591 ; 62.3799 ; 62.238 ; 62.0031 ; 61.913 ; 61.7566 ; 
61.49 ; 61.1363 ; 60.6526 ; 59.9877 ; 59.3699 ; 59.2169 ; 58.9996 ; 58.7063 ; 58.3466 ; 58.0392 ; 57.8177 ; 57.7631 ] 
  
Bolt 2 - Shear Force (kips): [0.12085 ; 0.13198 ; 0.1646 ; 0.21259 ; 0.28304 ; 0.38323 ; 0.50066 ; 0.58067 ; 0.61165 ; 0.63196 ; 0.67107 ; 0.73443 ; 0.76037 ; 0.80189 ; 0.86827 ; 0.92975 ; 0.94206 ; 0.95822 ; 
0.96626 ; 0.95315 ; 0.91656 ; 0.85641 ; 0.79201 ; 0.77724 ; 0.75675 ; 0.7309 ; 0.70226 ; 0.68792 ; 0.69192 ; 0.69466 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9037 ; 64.8053 ; 64.6451 ; 64.358 ; 63.8136 ; 62.7577 ; 61.3929 ; 59.9469 ; 58.5862 ; 57.3376 ; 56.3794 ; 56.1128 ; 55.8455 ; 55.6054 ; 55.3371 ; 55.2541 ; 55.1698 ; 
55.0247 ; 54.8813 ; 54.8105 ; 54.8519 ; 55.2045 ; 55.2725 ; 55.3883 ; 55.6069 ; 55.9141 ; 56.2478 ; 56.5399 ; 56.5979 ] 
  
Bolt 3 - Shear Force (kips): [0.069296 ; 0.047126 ; 0.046494 ; 0.05181 ; 0.059431 ; 0.052568 ; 0.095469 ; 0.32424 ; 0.58182 ; 0.7713 ; 0.90995 ; 0.95841 ; 0.95128 ; 0.92433 ; 0.86833 ; 0.7487 ; 0.7 ; 0.74627 ; 
1.7813 ; 3.2213 ; 4.9901 ; 6.1535 ; 6.2925 ; 6.3166 ; 6.4492 ; 6.7652 ; 7.2567 ; 7.6973 ; 8.0755 ; 8.3312 ] 
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Figure B.319 Connection L8_8_0.5_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.9458e+003 
  
Plastic Stiffness (k/in): 13.8847 
  
Displacement (in): [9.1423e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.030273 ; 0.036865 ; 0.046753 ; 0.061585 ; 0.083832 ; 0.1172 ; 0.16726 ; 0.21732 ; 0.26737 
; 0.31743 ; 0.39251 ; 0.50514 ; 0.54737 ; 0.56321 ; 0.58697 ; 0.62261 ; 0.63597 ; 0.65602 ; 0.68608 ; 0.69736 ; 0.71427 ; 0.73964 ; 0.7777 ; 0.83478 ; 0.9204 ; 1.0488 ; 1.2415 ; 1.2897 ; 1.3378 ; 1.4101 ; 1.5184 ; 
1.681 ; 1.9248 ; 2.1748 ; 2.2373 ; 2.331 ; 2.4717 ; 2.5 ] 
  
Force (kips): [-1.80422 ; 1.6183 ; 3.94927 ; 6.81808 ; 9.27476 ; 11.3478 ; 13.7999 ; 16.1429 ; 17.5131 ; 18.3565 ; 19.1733 ; 20.049 ; 21.0345 ; 22.1273 ; 23.298 ; 24.2209 ; 25.0192 ; 25.7334 ; 26.6913 ; 27.9274 ; 
28.3452 ; 28.4964 ; 28.7403 ; 29.148 ; 29.3027 ; 29.5252 ; 29.8928 ; 30.0211 ; 30.2064 ; 30.4586 ; 30.8481 ; 31.3484 ; 32.0098 ; 32.9014 ; 34.0055 ; 34.2537 ; 34.4856 ; 34.8127 ; 35.264 ; 35.868 ; 36.6105 ; 
37.209 ; 37.3405 ; 37.5332 ; 37.8013 ; 37.8537 ] 
  
Bolt 1 - Tensile Force (kips): [63.3333 ; 63.1901 ; 63.088 ; 62.9554 ; 62.8361 ; 62.7309 ; 62.601 ; 62.4704 ; 62.3895 ; 62.3363 ; 62.2802 ; 62.2132 ; 62.131 ; 62.0432 ; 61.9315 ; 61.8372 ; 61.7563 ; 61.6859 ; 
61.594 ; 61.4807 ; 61.4428 ; 61.4292 ; 61.4081 ; 61.3741 ; 61.3617 ; 61.3431 ; 61.3106 ; 61.299 ; 61.2822 ; 61.2596 ; 61.2234 ; 61.1755 ; 61.1068 ; 61.0059 ; 60.869 ; 60.8333 ; 60.7983 ; 60.7458 ; 60.6649 ; 
60.5294 ; 60.2617 ; 59.9871 ; 59.9249 ; 59.8949 ; 59.7759 ; 59.7531 ] 
  
Bolt 1 - Shear Force (kips): [0.13562 ; 0.12517 ; 0.25073 ; 0.42376 ; 0.57945 ; 0.71477 ; 0.88048 ; 1.0458 ; 1.1489 ; 1.2181 ; 1.2939 ; 1.3879 ; 1.5041 ; 1.6207 ; 1.7884 ; 1.9317 ; 2.0537 ; 2.1597 ; 2.2957 ; 
2.4669 ; 2.5244 ; 2.545 ; 2.5767 ; 2.625 ; 2.6424 ; 2.6687 ; 2.7145 ; 2.7311 ; 2.755 ; 2.7876 ; 2.8389 ; 2.9078 ; 3.0097 ; 3.1628 ; 3.3798 ; 3.4368 ; 3.4933 ; 3.5787 ; 3.7125 ; 3.9413 ; 4.4018 ; 4.8637 ; 4.9676 ; 
5.0379 ; 5.2321 ; 5.2691 ] 
  
Bolt 2 - Tensile Force (kips): [63.3305 ; 63.0948 ; 62.9092 ; 62.6567 ; 62.4177 ; 62.2048 ; 61.9274 ; 61.5963 ; 61.3272 ; 61.0845 ; 60.7371 ; 60.2566 ; 59.5853 ; 58.7955 ; 57.7834 ; 56.9236 ; 56.1817 ; 55.5597 ; 
54.8769 ; 54.3023 ; 54.2019 ; 54.1794 ; 54.1516 ; 54.1249 ; 54.1188 ; 54.1145 ; 54.1048 ; 54.1076 ; 54.1164 ; 54.1395 ; 54.1821 ; 54.2967 ; 54.5192 ; 54.9224 ; 55.6313 ; 55.8051 ; 55.9808 ; 56.2474 ; 56.6396 ; 
57.1847 ; 57.9451 ; 58.6848 ; 58.8727 ; 59.1745 ; 59.6247 ; 59.7263 ] 
  
Bolt 2 - Shear Force (kips): [0.10545 ; 0.2184 ; 0.42024 ; 0.6815 ; 0.91313 ; 1.1133 ; 1.3567 ; 1.6058 ; 1.7657 ; 1.8759 ; 1.9936 ; 2.1262 ; 2.2532 ; 2.3309 ; 2.3645 ; 2.3747 ; 2.3948 ; 2.4162 ; 2.4585 ; 2.5514 ; 
2.5999 ; 2.6191 ; 2.6514 ; 2.7025 ; 2.7211 ; 2.7486 ; 2.7961 ; 2.8135 ; 2.8384 ; 2.8705 ; 2.9162 ; 2.9412 ; 2.9636 ; 2.9874 ; 2.9901 ; 2.991 ; 2.9894 ; 2.985 ; 2.9775 ; 2.9663 ; 2.9786 ; 2.9585 ; 2.9528 ; 2.889 ; 
3.5769 ; 3.7205 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8196 ; 64.6556 ; 64.4312 ; 64.2193 ; 64.0264 ; 63.7145 ; 63.3036 ; 62.8572 ; 62.3968 ; 61.7792 ; 60.9827 ; 60.2276 ; 59.6789 ; 59.5115 ; 59.8903 ; 60.5325 ; 61.2475 ; 
62.4021 ; 64.0168 ; 64.562 ; 64.7598 ; 65.0279 ; 65.2561 ; 65.2777 ; 65.3223 ; 65.5079 ; 65.5759 ; 65.6366 ; 65.7141 ; 65.8823 ; 65.952 ; 66.0056 ; 66.1745 ; 66.4146 ; 66.4751 ; 66.515 ; 66.5157 ; 66.557 ; 
66.6557 ; 66.6308 ; 66.5888 ; 66.5719 ; 66.6619 ; 66.8958 ; 66.9459 ] 
  
Bolt 3 - Shear Force (kips): [0.0816993 ; 0.05027 ; 0.102224 ; 0.183578 ; 0.265095 ; 0.345523 ; 0.438194 ; 0.542436 ; 0.621633 ; 0.696201 ; 0.815091 ; 1.01166 ; 1.3102 ; 1.7079 ; 2.21065 ; 2.5186 ; 2.71865 ; 
2.84334 ; 2.95691 ; 3.1147 ; 3.17221 ; 3.19328 ; 3.26914 ; 3.51151 ; 3.66833 ; 3.89114 ; 4.20189 ; 4.32414 ; 4.52189 ; 4.86925 ; 5.69328 ; 7.89129 ; 10.2925 ; 12.8767 ; 16.3278 ; 17.0295 ; 17.6758 ; 18.7306 ; 
20.0673 ; 21.9093 ; 24.2019 ; 26.0407 ; 26.5215 ; 27.2661 ; 28.0151 ; 28.1689 ] 
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Figure B.320 Connection L8_8_0.5_1.0_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 690.7227 
  
Plastic Stiffness (k/in): 2.0913 
  
Displacement (in): [7.0745e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.70408 ; 0.82234 ; 0.99973 ; 1.2658 ; 1.6649 ; 2.2636 ; 
2.4386 ; 2.5042 ; 2.6027 ; 2.7503 ; 2.9718 ; 3.304 ; 3.4286 ; 3.4754 ; 3.5454 ; 3.6506 ; 3.8082 ; 4.0447 ; 4.3995 ; 4.9317 ; 5.6317 ; 6.3317 ; 7 ] 
  
Force (kips): [-1.72444 ; 0.884224 ; 2.05295 ; 3.58007 ; 5.50017 ; 7.35842 ; 8.53396 ; 9.05807 ; 9.44848 ; 9.9546 ; 10.6039 ; 11.4282 ; 11.7356 ; 12.1536 ; 12.6969 ; 13.354 ; 14.1442 ; 15.0265 ; 15.2434 ; 
15.3378 ; 15.4575 ; 15.6249 ; 15.8565 ; 16.1625 ; 16.2766 ; 16.3192 ; 16.3793 ; 16.4635 ; 16.5798 ; 16.7455 ; 16.9508 ; 17.2005 ; 17.4559 ; 17.6445 ; 17.7829 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.333 ; 63.2244 ; 63.1723 ; 63.1005 ; 63.0033 ; 62.8995 ; 62.8257 ; 62.7888 ; 62.7572 ; 62.7136 ; 62.6813 ; 62.6408 ; 62.6214 ; 62.5927 ; 62.5527 ; 62.5083 ; 62.4645 ; 62.4336 ; 
62.4292 ; 62.4276 ; 62.4262 ; 62.4256 ; 62.4271 ; 62.4329 ; 62.4344 ; 62.4347 ; 62.4355 ; 62.4374 ; 62.4414 ; 62.4484 ; 62.4595 ; 62.4792 ; 62.5082 ; 62.542 ; 62.5781 ] 
  
Bolt 1 - Shear Force (kips): [ 0.13101 ; 0.098698 ; 0.15084 ; 0.23693 ; 0.35901 ; 0.49101 ; 0.58739 ; 0.64165 ; 0.69298 ; 0.7664 ; 0.81549 ; 0.88008 ; 0.91441 ; 0.96808 ; 1.0471 ; 1.1399 ; 1.2443 ; 1.3702 ; 1.402 
; 1.413 ; 1.4281 ; 1.4484 ; 1.4735 ; 1.5081 ; 1.5245 ; 1.5314 ; 1.5412 ; 1.5547 ; 1.5734 ; 1.5999 ; 1.6386 ; 1.6914 ; 1.7541 ; 1.8087 ; 1.8546 ] 
  
Bolt 2 - Tensile Force (kips): [63.3287 ; 63.1382 ; 63.0105 ; 62.8333 ; 62.6039 ; 62.3624 ; 62.1579 ; 61.9997 ; 61.8281 ; 61.5556 ; 61.115 ; 60.6058 ; 60.3851 ; 60.0316 ; 59.4566 ; 58.7814 ; 58.1292 ; 57.7393 ; 
57.6787 ; 57.6619 ; 57.6471 ; 57.6408 ; 57.6693 ; 57.8098 ; 57.8694 ; 57.8949 ; 57.9339 ; 57.9928 ; 58.0909 ; 58.2425 ; 58.4631 ; 58.7582 ; 59.0911 ; 59.3594 ; 59.57 ] 
  
Bolt 2 - Shear Force (kips): [0.10009 ; 0.17198 ; 0.28937 ; 0.45085 ; 0.66565 ; 0.89075 ; 1.055 ; 1.1441 ; 1.2277 ; 1.3582 ; 1.4566 ; 1.4958 ; 1.4982 ; 1.4909 ; 1.4606 ; 1.4224 ; 1.4314 ; 1.5152 ; 1.5409 ; 1.5521 ; 
1.5672 ; 1.5902 ; 1.6259 ; 1.6768 ; 1.6978 ; 1.7061 ; 1.717 ; 1.7318 ; 1.7513 ; 1.7728 ; 1.7774 ; 1.7767 ; 1.7786 ; 1.7863 ; 1.7974 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.7797 ; 64.5438 ; 64.1292 ; 63.3837 ; 62.3601 ; 61.0575 ; 59.7565 ; 58.6436 ; 57.8149 ; 57.1563 ; 57.0825 ; 57.1633 ; 57.4103 ; 58.1405 ; 59.12 ; 60.2106 ; 61.4849 ; 
61.8043 ; 61.8711 ; 61.8479 ; 61.8128 ; 61.7168 ; 61.6658 ; 61.7729 ; 61.8283 ; 61.9085 ; 61.9729 ; 62.0573 ; 62.4472 ; 62.8072 ; 63.182 ; 63.5401 ; 63.7635 ; 63.9492 ] 
  
Bolt 3 - Shear Force (kips): [0.079515 ; 0.048795 ; 0.073946 ; 0.10906 ; 0.12875 ; 0.11054 ; 0.14043 ; 0.24082 ; 0.31121 ; 0.32575 ; 0.46599 ; 0.80835 ; 1.9871 ; 3.524 ; 4.7757 ; 5.0261 ; 5.4794 ; 5.9212 ; 
5.9381 ; 5.1669 ; 4.4347 ; 3.3753 ; 1.7446 ; 0.67279 ; 0.67833 ; 0.68632 ; 0.81616 ; 0.9046 ; 1.0866 ; 1.5379 ; 2.2919 ; 3.1742 ; 3.7263 ; 4.2036 ; 4.5751 ] 
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Figure B.321 Connection L8_8_0.5_1.0_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 412.5601 
  
Plastic Stiffness (k/in): 0.5714 
  
Displacement (in): [6.9783e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 1.1081 ; 1.2079 ; 1.2453 ; 
1.3015 ; 1.3857 ; 1.5119 ; 1.7014 ; 1.9855 ; 2.4117 ; 3.051 ; 3.751 ; 4.451 ; 5.151 ; 5.851 ; 6.551 ; 7 ] 
  
Force (kips): [-1.7014 ; 0.19876 ; 0.55477 ; 1.061 ; 1.7663 ; 2.7228 ; 3.8369 ; 4.6451 ; 4.9768 ; 5.1663 ; 5.4235 ; 5.5193 ; 5.6503 ; 5.8244 ; 6.0612 ; 6.3863 ; 6.4988 ; 6.5432 ; 6.6069 ; 6.7022 ; 6.8404 ; 7.0267 ; 
7.2866 ; 7.6138 ; 8.0139 ; 8.3642 ; 8.6536 ; 8.895 ; 9.095 ; 9.2602 ; 9.3506 ] 
  
Bolt 1 - Tensile Force (kips): [63.3335 ; 63.2555 ; 63.2398 ; 63.2167 ; 63.1831 ; 63.1349 ; 63.0726 ; 63.0222 ; 63.0029 ; 62.9962 ; 62.9875 ; 62.9838 ; 62.9788 ; 62.9709 ; 62.9578 ; 62.9448 ; 62.9491 ; 62.9505 ; 
62.9526 ; 62.9548 ; 62.9573 ; 62.9629 ; 62.972 ; 62.9852 ; 63.0078 ; 63.0408 ; 63.0808 ; 63.1232 ; 63.1682 ; 63.2166 ; 63.2487 ] 
  
Bolt 1 - Shear Force (kips): [ 0.13058 ; 0.082411 ; 0.090875 ; 0.10921 ; 0.14299 ; 0.1983 ; 0.27539 ; 0.34303 ; 0.37827 ; 0.40253 ; 0.4374 ; 0.45123 ; 0.47167 ; 0.50352 ; 0.55469 ; 0.62099 ; 0.63094 ; 0.63514 ; 
0.64149 ; 0.65283 ; 0.67159 ; 0.69638 ; 0.73359 ; 0.79027 ; 0.87005 ; 0.94249 ; 1.0023 ; 1.0556 ; 1.1025 ; 1.1423 ; 1.166 ] 
  
Bolt 2 - Tensile Force (kips): [63.3306 ; 63.2062 ; 63.1592 ; 63.0883 ; 62.9842 ; 62.8436 ; 62.6784 ; 62.5531 ; 62.5042 ; 62.4755 ; 62.4228 ; 62.4008 ; 62.3573 ; 62.28 ; 62.1488 ; 61.9349 ; 61.8487 ; 61.8131 ; 
61.7607 ; 61.6735 ; 61.5475 ; 61.4006 ; 61.2087 ; 60.9241 ; 60.4243 ; 59.91 ; 59.4885 ; 59.1692 ; 58.9474 ; 58.8188 ; 58.7518 ] 
  
Bolt 2 - Shear Force (kips): [0.10011 ; 0.11083 ; 0.15063 ; 0.20972 ; 0.29518 ; 0.41605 ; 0.56701 ; 0.68688 ; 0.73456 ; 0.75965 ; 0.80748 ; 0.82762 ; 0.85885 ; 0.90922 ; 0.99236 ; 1.1084 ; 1.1323 ; 1.1401 ; 
1.1508 ; 1.1655 ; 1.1827 ; 1.1945 ; 1.1916 ; 1.1731 ; 1.1207 ; 1.0529 ; 1.0161 ; 1.0082 ; 1.0298 ; 1.06 ; 1.079 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.897 ; 64.7921 ; 64.6194 ; 64.3043 ; 63.7047 ; 62.624 ; 61.2562 ; 59.8014 ; 58.4779 ; 57.3467 ; 57.0443 ; 56.7149 ; 56.4015 ; 56.1523 ; 55.9091 ; 55.8464 ; 55.822 ; 55.7921 
; 55.7316 ; 55.6883 ; 55.68 ; 55.7311 ; 56.1149 ; 56.9039 ; 57.5967 ; 58.1366 ; 58.7034 ; 59.3676 ; 60.0468 ; 60.4589 ] 
  
Bolt 3 - Shear Force (kips): [ 0.07301 ; 0.046341 ; 0.046237 ; 0.054629 ; 0.067354 ; 0.068751 ; 0.077968 ; 0.2573 ; 0.48994 ; 0.66088 ; 0.76706 ; 0.78138 ; 0.78018 ; 0.75948 ; 0.70228 ; 0.56456 ; 0.49978 ; 
0.52071 ; 0.59967 ; 1.1559 ; 2.311 ; 3.1907 ; 4.7435 ; 5.4545 ; 5.8063 ; 6.185 ; 6.3896 ; 6.8304 ; 7.5287 ; 8.0158 ; 8.3386 ] 
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Figure B.322 Connection L8_8_0.5_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.0625e+003 
  
Plastic Stiffness (k/in): 13.5598 
  
Displacement (in): [8.8389e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.037598 ; 0.047485 ; 0.062317 ; 0.084564 ; 0.11794 ; 0.16799 ; 0.24308 ; 0.31816 ; 0.39325 ; 0.50587 ; 
0.54811 ; 0.56395 ; 0.5877 ; 0.59661 ; 0.60998 ; 0.63002 ; 0.66009 ; 0.70519 ; 0.7221 ; 0.74747 ; 0.78553 ; 0.84261 ; 0.92823 ; 1.0567 ; 1.1851 ; 1.2172 ; 1.2654 ; 1.3376 ; 1.446 ; 1.5543 ; 1.6627 ; 1.8253 ; 
2.0691 ; 2.3191 ; 2.5 ] 
  
Force (kips): [-2.16295 ; 1.46424 ; 3.81857 ; 6.70448 ; 10.2311 ; 13.9739 ; 16.934 ; 18.3557 ; 19.1565 ; 19.991 ; 20.9337 ; 22.0073 ; 23.2235 ; 24.608 ; 25.7498 ; 26.7264 ; 27.9657 ; 28.3817 ; 28.532 ; 28.7678 ; 
28.8915 ; 29.0459 ; 29.2642 ; 29.6113 ; 30.1431 ; 30.3238 ; 30.5832 ; 30.9537 ; 31.4524 ; 32.1012 ; 32.972 ; 33.72 ; 33.8915 ; 34.1384 ; 34.4906 ; 34.9639 ; 35.3933 ; 35.7824 ; 36.296 ; 36.9237 ; 37.4222 ; 
37.7351 ] 
  
Bolt 1 - Tensile Force (kips): [63.4023 ; 63.2319 ; 63.1153 ; 62.9643 ; 62.7676 ; 62.5448 ; 62.3546 ; 62.2583 ; 62.2032 ; 62.139 ; 62.0532 ; 61.9548 ; 61.8342 ; 61.6837 ; 61.5527 ; 61.4414 ; 61.2989 ; 61.2476 ; 
61.2282 ; 61.1989 ; 61.1851 ; 61.167 ; 61.1412 ; 61.1001 ; 61.0349 ; 61.0115 ; 60.9769 ; 60.9264 ; 60.8548 ; 60.7485 ; 60.5791 ; 60.4043 ; 60.3593 ; 60.2902 ; 60.1833 ; 60.0201 ; 59.8436 ; 59.6391 ; 59.3278 ; 
58.866 ; 58.4067 ; 58.1074 ] 
  
Bolt 1 - Shear Force (kips): [0.12512 ; 0.15031 ; 0.28805 ; 0.47243 ; 0.70986 ; 0.97419 ; 1.196 ; 1.3092 ; 1.3758 ; 1.4554 ; 1.5622 ; 1.6778 ; 1.8197 ; 2.0178 ; 2.1866 ; 2.3234 ; 2.492 ; 2.5509 ; 2.5727 ; 2.605 ; 
2.619 ; 2.6375 ; 2.6634 ; 2.704 ; 2.7687 ; 2.7917 ; 2.8254 ; 2.8725 ; 2.9364 ; 3.0341 ; 3.1953 ; 3.3634 ; 3.4074 ; 3.4761 ; 3.5864 ; 3.7622 ; 3.9752 ; 4.2457 ; 4.6478 ; 5.2275 ; 5.7862 ; 6.1291 ] 
  
Bolt 2 - Tensile Force (kips): [63.4102 ; 63.1398 ; 62.947 ; 62.6854 ; 62.3261 ; 61.8755 ; 61.3815 ; 60.9587 ; 60.5347 ; 59.8777 ; 58.9712 ; 57.9049 ; 56.7324 ; 55.5027 ; 54.5508 ; 53.8459 ; 53.1135 ; 52.9142 ; 
52.8442 ; 52.7504 ; 52.7102 ; 52.6593 ; 52.5927 ; 52.5072 ; 52.4113 ; 52.3843 ; 52.3533 ; 52.3349 ; 52.3538 ; 52.4552 ; 52.6853 ; 52.9443 ; 53.0124 ; 53.1171 ; 53.275 ; 53.5416 ; 53.8337 ; 54.1258 ; 54.5785 ; 
55.2402 ; 55.8988 ; 56.3749 ] 
  
Bolt 2 - Shear Force (kips): [0.16621 ; 0.19737 ; 0.38585 ; 0.63681 ; 0.95832 ; 1.3147 ; 1.6211 ; 1.7931 ; 1.908 ; 2.0432 ; 2.1839 ; 2.2757 ; 2.3406 ; 2.3689 ; 2.3924 ; 2.4369 ; 2.5328 ; 2.581 ; 2.5982 ; 2.6271 ; 
2.643 ; 2.6634 ; 2.6936 ; 2.7452 ; 2.8316 ; 2.8638 ; 2.9123 ; 2.9817 ; 3.0738 ; 3.1674 ; 3.2436 ; 3.2979 ; 3.3113 ; 3.3285 ; 3.3483 ; 3.367 ; 3.3858 ; 3.4143 ; 3.4223 ; 3.3679 ; 3.2539 ; 3.1272 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8286 ; 64.6647 ; 64.4408 ; 64.1419 ; 63.6901 ; 63.06 ; 62.375 ; 61.7846 ; 61.0578 ; 60.4069 ; 59.9558 ; 59.8397 ; 60.5128 ; 61.4189 ; 62.4565 ; 64.0187 ; 64.5558 ; 64.7512 
; 65.0284 ; 65.0961 ; 65.1735 ; 65.2583 ; 65.3618 ; 65.6463 ; 65.7206 ; 65.813 ; 65.9427 ; 66.0298 ; 66.1117 ; 66.3391 ; 66.5096 ; 66.5472 ; 66.6012 ; 66.703 ; 66.7711 ; 66.8404 ; 66.9256 ; 66.9784 ; 66.9975 ; 
66.9379 ; 66.9977 ] 
  
Bolt 3 - Shear Force (kips): [0.0908853 ; 0.0359511 ; 0.083695 ; 0.172445 ; 0.304391 ; 0.451874 ; 0.595426 ; 0.709486 ; 0.807584 ; 0.951898 ; 1.17508 ; 1.50712 ; 1.82632 ; 2.32016 ; 2.68234 ; 2.92609 ; 
3.15974 ; 3.23108 ; 3.25655 ; 3.31254 ; 3.38088 ; 3.46757 ; 3.6195 ; 3.91687 ; 4.40315 ; 4.60975 ; 4.99227 ; 6.04972 ; 8.2404 ; 10.5281 ; 12.9993 ; 15.4443 ; 15.9825 ; 16.6687 ; 17.531 ; 18.8637 ; 20.1559 ; 
21.3508 ; 22.8596 ; 24.7068 ; 26.3964 ; 27.4831 ] 
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Figure B.323 Connection L8_8_0.5_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1582 
  
Plastic Stiffness (k/in): 2.0007 
  
Displacement (in): [7.9393e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.59732 ; 0.6971 ; 
0.73451 ; 0.79064 ; 0.87483 ; 1.0011 ; 1.1905 ; 1.4747 ; 1.9009 ; 2.0607 ; 2.3005 ; 2.3904 ; 2.4241 ; 2.4367 ; 2.4557 ; 2.4841 ; 2.5268 ; 2.5908 ; 2.6868 ; 2.8308 ; 3.0468 ; 3.3709 ; 3.8569 ; 4.5569 ; 5.2569 ; 
5.9569 ; 6.6569 ; 7 ] 
  
Force (kips): [ -1.96878 ; -0.171201 ; 0.194055 ; 0.679197 ; 1.3659 ; 2.2989 ; 3.55643 ; 5.18727 ; 6.9237 ; 8.24203 ; 8.9125 ; 9.30289 ; 9.74031 ; 10.3108 ; 11.0542 ; 11.3058 ; 11.6788 ; 11.8287 ; 12.0256 ; 
12.303 ; 12.6742 ; 13.1545 ; 13.7654 ; 14.5036 ; 14.7408 ; 15.0581 ; 15.1686 ; 15.2138 ; 15.2327 ; 15.2606 ; 15.3012 ; 15.3559 ; 15.431 ; 15.5443 ; 15.7041 ; 15.9202 ; 16.21 ; 16.5964 ; 17.0142 ; 17.3148 ; 
17.538 ; 17.7053 ; 17.7731 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.403 ; 63.319 ; 63.3011 ; 63.2766 ; 63.2412 ; 63.1916 ; 63.1216 ; 63.0251 ; 62.9142 ; 62.8234 ; 62.7752 ; 62.7452 ; 62.7088 ; 62.683 ; 62.6514 ; 62.637 ; 62.6125 ; 62.6017 ; 
62.587 ; 62.565 ; 62.535 ; 62.4961 ; 62.448 ; 62.3893 ; 62.3682 ; 62.3407 ; 62.3318 ; 62.3287 ; 62.3276 ; 62.3258 ; 62.3231 ; 62.3196 ; 62.3147 ; 62.3084 ; 62.3007 ; 62.2913 ; 62.2798 ; 62.2595 ; 62.2447 ; 
62.2382 ; 62.2414 ; 62.2521 ; 62.259 ] 
  
Bolt 1 - Shear Force (kips): [ 0.1153 ; 0.082067 ; 0.093274 ; 0.11455 ; 0.15146 ; 0.20853 ; 0.29204 ; 0.40941 ; 0.54472 ; 0.65646 ; 0.71989 ; 0.7644 ; 0.8206 ; 0.85042 ; 0.88457 ; 0.90237 ; 0.93832 ; 0.95597 ; 
0.97944 ; 1.0158 ; 1.0658 ; 1.1284 ; 1.204 ; 1.305 ; 1.3414 ; 1.3899 ; 1.4067 ; 1.4124 ; 1.4145 ; 1.4175 ; 1.4222 ; 1.4289 ; 1.4387 ; 1.4518 ; 1.4685 ; 1.4913 ; 1.5242 ; 1.5841 ; 1.6567 ; 1.7251 ; 1.7866 ; 1.8429 ; 
1.8691 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.411 ; 63.2769 ; 63.2425 ; 63.1943 ; 63.1241 ; 63.0227 ; 62.8822 ; 62.6915 ; 62.4798 ; 62.2652 ; 62.1067 ; 61.9445 ; 61.6897 ; 61.2893 ; 60.7291 ; 60.5192 ; 60.1738 ; 60.0198 ; 
59.8179 ; 59.5198 ; 59.117 ; 58.6131 ; 58.0746 ; 57.6163 ; 57.4629 ; 57.2935 ; 57.2382 ; 57.2223 ; 57.2175 ; 57.2106 ; 57.2014 ; 57.1901 ; 57.1769 ; 57.1788 ; 57.1981 ; 57.2447 ; 57.3399 ; 57.5123 ; 57.7704 ; 
57.9919 ; 58.2046 ; 58.388 ; 58.4635 ] 
  
Bolt 2 - Shear Force (kips): [0.15436 ; 0.10292 ; 0.1212 ; 0.15443 ; 0.20994 ; 0.29353 ; 0.41374 ; 0.57765 ; 0.76111 ; 0.91947 ; 1.0188 ; 1.0971 ; 1.2061 ; 1.3018 ; 1.3522 ; 1.364 ; 1.3734 ; 1.3735 ; 1.3735 ; 
1.3704 ; 1.3618 ; 1.351 ; 1.3333 ; 1.3564 ; 1.3721 ; 1.4032 ; 1.4184 ; 1.4248 ; 1.4276 ; 1.4317 ; 1.4378 ; 1.4464 ; 1.4585 ; 1.4757 ; 1.5009 ; 1.5358 ; 1.5885 ; 1.6662 ; 1.7358 ; 1.7698 ; 1.7768 ; 1.7863 ; 1.7915 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9502 ; 64.8952 ; 64.8138 ; 64.6844 ; 64.4805 ; 64.1274 ; 63.4972 ; 62.5927 ; 61.4172 ; 60.1145 ; 58.9512 ; 58.0238 ; 57.2619 ; 56.8661 ; 56.8576 ; 56.9838 ; 57.1061 ; 
57.1962 ; 57.4576 ; 57.951 ; 58.6454 ; 59.539 ; 60.5845 ; 60.9003 ; 61.366 ; 61.5404 ; 61.6108 ; 61.6319 ; 61.6462 ; 61.6426 ; 61.6279 ; 61.6129 ; 61.592 ; 61.5154 ; 61.4166 ; 61.3578 ; 61.7485 ; 62.6153 ; 
63.1223 ; 63.4214 ; 63.6465 ; 63.7352 ] 
  
Bolt 3 - Shear Force (kips): [0.090226 ; 0.066098 ; 0.054669 ; 0.046286 ; 0.04772 ; 0.065989 ; 0.094454 ; 0.11909 ; 0.11422 ; 0.1172 ; 0.20066 ; 0.28455 ; 0.31451 ; 0.40129 ; 0.68031 ; 0.78831 ; 1.5989 ; 
2.5446 ; 3.3121 ; 4.0823 ; 4.7507 ; 4.9038 ; 5.1792 ; 5.7204 ; 5.9288 ; 6.0092 ; 6.027 ; 5.8261 ; 5.6439 ; 5.3637 ; 5.0132 ; 4.6452 ; 4.3151 ; 3.502 ; 2.2169 ; 0.97856 ; 1.0347 ; 1.6227 ; 2.7813 ; 3.7142 ; 4.2701 ; 
4.6799 ; 4.8778 ] 
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Figure B.324 Connection L8_8_0.5_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.5_1.0_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 501.6201 
  
Plastic Stiffness (k/in): 0.5757 
  
Displacement (in): [7.8414e-036 ; 0.0054687 ; 0.0095703 ; 0.013672 ; 0.019824 ; 0.029053 ; 0.042896 ; 0.06366 ; 0.094806 ; 0.14153 ; 0.2116 ; 0.31672 ; 0.4744 ; 0.71092 ; 0.94743 ; 1.184 ; 1.2726 ; 1.4057 ; 
1.6053 ; 1.9046 ; 2.3536 ; 2.522 ; 2.7746 ; 3.1534 ; 3.7217 ; 4.4217 ; 5.1217 ; 5.8217 ; 6.5217 ; 7 ] 
  
Force (kips): [-1.9469 ; 0.18819 ; 0.45344 ; 0.71084 ; 1.0816 ; 1.6076 ; 2.343 ; 3.3052 ; 4.2477 ; 4.8131 ; 5.0596 ; 5.2514 ; 5.5356 ; 5.8894 ; 6.1953 ; 6.4687 ; 6.5695 ; 6.7177 ; 6.9253 ; 7.2092 ; 7.5652 ; 7.6829 ; 
7.8451 ; 8.0651 ; 8.3456 ; 8.6371 ; 8.8787 ; 9.0802 ; 9.2469 ; 9.3438 ] 
  
Bolt 1 - Tensile Force (kips): [63.4042 ; 63.304 ; 63.2898 ; 63.2759 ; 63.2555 ; 63.2255 ; 63.1818 ; 63.1203 ; 63.0545 ; 63.0127 ; 62.9969 ; 62.9896 ; 62.9759 ; 62.9558 ; 62.935 ; 62.9432 ; 62.9465 ; 62.9492 ; 
62.9522 ; 62.9568 ; 62.9661 ; 62.9687 ; 62.9741 ; 62.9835 ; 63.0032 ; 63.0329 ; 63.0664 ; 63.102 ; 63.1406 ; 63.1692 ] 
  
Bolt 1 - Shear Force (kips): [ 0.11532 ; 0.093137 ; 0.10574 ; 0.11953 ; 0.14142 ; 0.17552 ; 0.22746 ; 0.30273 ; 0.38599 ; 0.4448 ; 0.47595 ; 0.50127 ; 0.54322 ; 0.60808 ; 0.67561 ; 0.69397 ; 0.70088 ; 0.71521 ; 
0.73947 ; 0.77637 ; 0.83049 ; 0.85269 ; 0.88355 ; 0.92725 ; 0.98283 ; 1.0412 ; 1.0923 ; 1.1389 ; 1.1808 ; 1.2064 ] 
  
Bolt 2 - Tensile Force (kips): [63.4163 ; 63.2526 ; 63.2194 ; 63.1863 ; 63.137 ; 63.065 ; 62.9638 ; 62.8275 ; 62.7009 ; 62.6024 ; 62.5594 ; 62.5284 ; 62.4691 ; 62.3121 ; 62.1028 ; 61.8925 ; 61.7998 ; 61.663 ; 
61.4584 ; 61.1903 ; 60.7918 ; 60.6303 ; 60.3985 ; 60.0477 ; 59.617 ; 59.191 ; 58.8774 ; 58.6833 ; 58.5402 ; 58.4605 ] 
  
Bolt 2 - Shear Force (kips): [0.15507 ; 0.12368 ; 0.14425 ; 0.16621 ; 0.2003 ; 0.25205 ; 0.32833 ; 0.43381 ; 0.5433 ; 0.61309 ; 0.64288 ; 0.66977 ; 0.72259 ; 0.82221 ; 0.93322 ; 0.98961 ; 1.0046 ; 1.0243 ; 
1.0392 ; 1.0412 ; 1.0178 ; 1.0062 ; 0.98845 ; 0.95859 ; 0.91944 ; 0.88094 ; 0.87167 ; 0.88348 ; 0.89984 ; 0.91881 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9007 ; 64.8237 ; 64.7424 ; 64.6113 ; 64.384 ; 63.9643 ; 63.1726 ; 62.0251 ; 60.6578 ; 59.2448 ; 58.0476 ; 57.0368 ; 56.4255 ; 56.1061 ; 55.8267 ; 55.7708 ; 55.6981 ; 
55.6809 ; 55.6881 ; 55.9841 ; 56.1628 ; 56.4541 ; 56.864 ; 57.4546 ; 58.0396 ; 58.5867 ; 59.2447 ; 59.9176 ; 60.3437 ] 
  
Bolt 3 - Shear Force (kips): [0.083558 ; 0.051841 ; 0.046721 ; 0.045848 ; 0.049605 ; 0.058861 ; 0.06766 ; 0.055763 ; 0.13799 ; 0.34754 ; 0.55379 ; 0.69781 ; 0.77067 ; 0.73273 ; 0.63739 ; 0.49345 ; 0.51166 ; 
1.1447 ; 2.4785 ; 4.2278 ; 5.315 ; 5.5312 ; 5.6237 ; 5.9966 ; 6.186 ; 6.3711 ; 6.7029 ; 7.4328 ; 7.9357 ; 8.2396 ] 
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Figure B.325 Connection L8_8_0.625_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.1889e+003 
  
Plastic Stiffness (k/in): 21.1610 
  
Displacement (in): [2.5334e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.26464 ; 0.30688 ; 0.32271 ; 
0.34647 ; 0.38211 ; 0.43556 ; 0.51574 ; 0.54581 ; 0.59091 ; 0.60782 ; 0.63319 ; 0.67125 ; 0.72833 ; 0.74974 ; 0.75776 ; 0.7698 ; 0.78787 ; 0.81496 ; 0.85559 ; 0.91655 ; 0.93941 ; 0.9737 ; 1.0251 ; 1.1023 ; 
1.1312 ; 1.1746 ; 1.2397 ; 1.2641 ; 1.3007 ; 1.3556 ; 1.438 ; 1.5616 ; 1.747 ; 1.8095 ; 1.9032 ; 2.0438 ; 2.2548 ; 2.5 ] 
  
Force (kips): [-0.845985 ; 2.7776 ; 5.3824 ; 8.54585 ; 12.3454 ; 16.2667 ; 18.7043 ; 20.274 ; 21.7379 ; 22.8725 ; 24.0873 ; 25.4883 ; 27.1146 ; 28.9637 ; 29.5376 ; 30.2899 ; 30.5493 ; 30.9104 ; 31.4719 ; 32.2477 
; 33.2872 ; 33.6623 ; 34.1781 ; 34.3749 ; 34.6545 ; 35.0186 ; 35.522 ; 35.7234 ; 35.7964 ; 35.9238 ; 36.0997 ; 36.3662 ; 36.7418 ; 37.2785 ; 37.503 ; 37.8324 ; 38.2867 ; 38.8899 ; 39.1076 ; 39.4239 ; 39.8625 ; 
40.0271 ; 40.2518 ; 40.5655 ; 41.0155 ; 41.6335 ; 42.4074 ; 42.6352 ; 42.9409 ; 43.3435 ; 43.8492 ; 44.3292 ] 
  
Bolt 1 - Tensile Force (kips): [34.7137 ; 34.6176 ; 34.5417 ; 34.4391 ; 34.3025 ; 34.142 ; 34.0246 ; 33.9269 ; 33.7574 ; 33.1857 ; 32.3187 ; 31.1094 ; 29.3813 ; 26.9729 ; 26.1429 ; 25.0539 ; 24.752 ; 24.7419 ; 
24.7376 ; 24.7363 ; 24.7391 ; 24.7405 ; 24.7431 ; 24.6739 ; 24.5621 ; 24.5607 ; 24.5638 ; 24.566 ; 24.5663 ; 24.5263 ; 24.4999 ; 24.4111 ; 24.2137 ; 23.972 ; 23.8197 ; 23.6087 ; 23.2247 ; 22.7594 ; 22.4524 ; 
21.9902 ; 21.452 ; 21.189 ; 20.8557 ; 20.3712 ; 19.7154 ; 18.8895 ; 18.3949 ; 18.3357 ; 18.2689 ; 18.2298 ; 18.0701 ; 17.942 ] 
  
Bolt 1 - Shear Force (kips): [0.0583766 ; 0.13008 ; 0.254091 ; 0.409391 ; 0.603359 ; 0.815773 ; 0.963258 ; 1.08002 ; 1.27398 ; 1.87034 ; 2.65663 ; 3.67148 ; 5.0062 ; 6.72035 ; 7.27198 ; 7.96697 ; 8.15438 ; 
8.16133 ; 8.16237 ; 8.16275 ; 8.16387 ; 8.16434 ; 8.16522 ; 8.26916 ; 8.3974 ; 8.39481 ; 8.38774 ; 8.3851 ; 8.39041 ; 8.64981 ; 8.83354 ; 9.29114 ; 9.93988 ; 10.8104 ; 11.3847 ; 12.184 ; 13.2547 ; 14.4383 ; 
15.0302 ; 15.8582 ; 16.7822 ; 17.239 ; 17.8302 ; 18.6494 ; 19.7534 ; 21.3555 ; 22.7694 ; 23.0535 ; 23.4329 ; 23.9396 ; 24.7673 ; 25.5799 ] 
  
Bolt 2 - Tensile Force (kips): [34.7159 ; 34.5808 ; 34.4729 ; 34.3482 ; 34.2233 ; 34.1454 ; 34.138 ; 34.1633 ; 34.1832 ; 33.9602 ; 33.9292 ; 34.3348 ; 34.9181 ; 35.5097 ; 35.6451 ; 35.7831 ; 35.8272 ; 35.8701 ; 
35.9384 ; 36.0526 ; 36.2451 ; 36.305 ; 36.3836 ; 36.4401 ; 36.5211 ; 36.2418 ; 35.7917 ; 35.939 ; 35.9899 ; 36.117 ; 36.269 ; 36.5339 ; 36.9322 ; 37.4993 ; 37.7571 ; 38.1045 ; 38.6001 ; 39.264 ; 39.5328 ; 
39.9043 ; 40.4076 ; 40.6097 ; 40.9013 ; 41.3099 ; 41.8598 ; 42.8015 ; 44.4764 ; 45.0862 ; 45.961 ; 47.1439 ; 48.7991 ; 50.6042 ] 
  
Bolt 2 - Shear Force (kips): [0.050655 ; 0.181807 ; 0.339392 ; 0.538142 ; 0.788215 ; 1.06262 ; 1.25619 ; 1.41615 ; 1.66647 ; 2.27048 ; 3.04327 ; 3.97165 ; 5.07959 ; 6.21557 ; 6.56961 ; 7.03122 ; 7.19139 ; 
7.43845 ; 7.78443 ; 8.23733 ; 8.8228 ; 9.03251 ; 9.33252 ; 9.42228 ; 9.55597 ; 9.95158 ; 10.644 ; 10.835 ; 10.8951 ; 10.9252 ; 11.033 ; 11.1472 ; 11.2635 ; 11.6053 ; 11.7148 ; 11.9179 ; 12.2704 ; 12.6559 ; 
12.7757 ; 12.9787 ; 13.369 ; 13.4784 ; 13.6158 ; 13.7867 ; 14.0926 ; 14.4119 ; 14.3131 ; 14.3051 ; 14.2716 ; 14.146 ; 13.8047 ; 13.4211 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9456 ; 35.9958 ; 36.2268 ; 36.6683 ; 37.5382 ; 38.3865 ; 39.0552 ; 39.9488 ; 41.0879 ; 42.6609 ; 44.6585 ; 47.0843 ; 50.0693 ; 51.0551 ; 52.3898 ; 52.8376 ; 53.4535 ; 
54.293 ; 55.4141 ; 57.0269 ; 57.6904 ; 58.554 ; 58.9198 ; 59.408 ; 60.0801 ; 60.9335 ; 61.2437 ; 61.3555 ; 61.5267 ; 61.7854 ; 62.1824 ; 62.7145 ; 63.4531 ; 63.7844 ; 64.2524 ; 64.8637 ; 65.8004 ; 66.1452 ; 
66.6473 ; 67.3861 ; 67.7052 ; 68.0678 ; 68.5087 ; 69.1528 ; 69.9751 ; 70.9064 ; 71.1166 ; 71.291 ; 71.4695 ; 71.5534 ; 71.6196 ] 
  
Bolt 3 - Shear Force (kips): [0.023959 ; 0.032534 ; 0.080734 ; 0.15707 ; 0.25279 ; 0.3796 ; 0.48507 ; 0.581 ; 0.71563 ; 0.86292 ; 1.0298 ; 1.2442 ; 1.4652 ; 1.6933 ; 1.757 ; 1.8264 ; 1.8469 ; 1.8765 ; 1.9397 ; 
2.0207 ; 2.3538 ; 3.0667 ; 3.7643 ; 4.0745 ; 4.4414 ; 4.9003 ; 5.3158 ; 5.4436 ; 5.487 ; 5.5711 ; 5.6976 ; 5.8241 ; 5.9887 ; 6.146 ; 6.3153 ; 6.5908 ; 6.9449 ; 7.1522 ; 7.2412 ; 7.07 ; 6.7338 ; 6.5535 ; 6.3702 ; 
6.2312 ; 5.9321 ; 5.6715 ; 5.3333 ; 5.2605 ; 5.1981 ; 5.2029 ; 5.2104 ; 5.251 ] 
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Figure B.326 Connection L8_8_0.625_0.75_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 941.2337 
  
Plastic Stiffness (k/in): 3.2912 
  
Displacement (in): [2.2299e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.73254 ; 0.81272 ; 0.84279 ; 0.88789 ; 0.95554 ; 1.057 ; 1.0951 ; 1.1522 ; 1.2092 ; 1.2663 ; 1.352 ; 1.4804 ; 1.673 ; 1.923 ; 2.173 ; 2.423 ; 2.5 ] 
  
Force (kips): [-0.742617 ; 0.426804 ; 1.09573 ; 1.9935 ; 3.19256 ; 4.7922 ; 6.85667 ; 8.88254 ; 10.3541 ; 11.0531 ; 11.4705 ; 12.0373 ; 12.815 ; 13.0836 ; 13.4663 ; 13.999 ; 14.7299 ; 14.9834 ; 15.35 ; 15.4866 ; 
15.6772 ; 15.9422 ; 16.3174 ; 16.4673 ; 16.6744 ; 16.8825 ; 17.0723 ; 17.3478 ; 17.7241 ; 18.2024 ; 18.7444 ; 19.2176 ; 19.629 ; 19.7463 ] 
  
Bolt 1 - Tensile Force (kips): [34.7133 ; 34.6845 ; 34.6675 ; 34.6436 ; 34.6106 ; 34.5632 ; 34.4933 ; 34.4152 ; 34.3479 ; 34.3114 ; 34.2895 ; 34.2404 ; 34.1652 ; 34.1508 ; 34.1407 ; 34.1233 ; 34.0872 ; 34.0746 ; 
34.0496 ; 34.0369 ; 34.0173 ; 33.9782 ; 33.8775 ; 33.8183 ; 33.7252 ; 33.6003 ; 33.4665 ; 33.2226 ; 32.8492 ; 32.3672 ; 31.771 ; 31.1977 ; 30.6666 ; 30.5115 ] 
  
Bolt 1 - Shear Force (kips): [0.053146 ; 0.037999 ; 0.059093 ; 0.097886 ; 0.15563 ; 0.23796 ; 0.35135 ; 0.47443 ; 0.58051 ; 0.64498 ; 0.69447 ; 0.78964 ; 0.92817 ; 0.96056 ; 0.99474 ; 1.0466 ; 1.133 ; 1.1634 ; 
1.2145 ; 1.2371 ; 1.2715 ; 1.3337 ; 1.4721 ; 1.5444 ; 1.6546 ; 1.7923 ; 1.9328 ; 2.1766 ; 2.5364 ; 2.9922 ; 3.537 ; 4.042 ; 4.4996 ; 4.632 ] 
  
Bolt 2 - Tensile Force (kips): [34.7123 ; 34.6719 ; 34.6424 ; 34.6039 ; 34.56 ; 34.5162 ; 34.5039 ; 34.5686 ; 34.7247 ; 34.8599 ; 34.9812 ; 35.252 ; 35.7858 ; 36.076 ; 36.5544 ; 37.2595 ; 38.2622 ; 38.6248 ; 
39.1396 ; 39.3276 ; 39.6013 ; 39.9809 ; 40.5021 ; 40.6849 ; 40.9449 ; 41.1866 ; 41.4253 ; 41.7473 ; 42.1857 ; 42.8089 ; 43.5501 ; 44.2056 ; 44.7891 ; 44.9616 ] 
  
Bolt 2 - Shear Force (kips): [0.044728 ; 0.055343 ; 0.09368 ; 0.15104 ; 0.23277 ; 0.34713 ; 0.50444 ; 0.67674 ; 0.82999 ; 0.92497 ; 0.99933 ; 1.1405 ; 1.3466 ; 1.3998 ; 1.4642 ; 1.5612 ; 1.7173 ; 1.7746 ; 1.8626 
; 1.8978 ; 1.9499 ; 2.033 ; 2.1823 ; 2.2512 ; 2.3538 ; 2.4655 ; 2.5629 ; 2.7243 ; 2.9491 ; 3.2105 ; 3.4952 ; 3.7406 ; 3.9561 ; 4.0168 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9495 ; 35.9139 ; 35.8902 ; 35.9243 ; 36.0931 ; 36.4014 ; 36.8986 ; 37.557 ; 38.2055 ; 38.7655 ; 39.7078 ; 41.2067 ; 41.7743 ; 42.6498 ; 43.9916 ; 45.9956 ; 46.7123 ; 
47.7007 ; 48.0159 ; 48.4647 ; 49.0827 ; 49.9666 ; 50.3445 ; 50.812 ; 51.3487 ; 51.8398 ; 52.5714 ; 53.5719 ; 54.7647 ; 56.1757 ; 57.4023 ; 58.411 ; 58.6905 ] 
  
Bolt 3 - Shear Force (kips): [0.030629 ; 0.010138 ; 0.016067 ; 0.038109 ; 0.076593 ; 0.13955 ; 0.21805 ; 0.29589 ; 0.3512 ; 0.42546 ; 0.50714 ; 0.41397 ; 0.36484 ; 0.3601 ; 0.36076 ; 0.37075 ; 0.38825 ; 
0.39215 ; 0.42992 ; 0.47192 ; 0.70894 ; 1.1496 ; 1.6412 ; 1.6317 ; 1.7083 ; 1.8436 ; 2.005 ; 2.2257 ; 2.5698 ; 2.995 ; 3.4503 ; 3.8495 ; 4.1471 ; 4.2317 ] 
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Figure B.327 Connection L8_8_0.625_0.75_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 303.4776 
  
Plastic Stiffness (k/in): 1.0883 
  
Displacement (in): [2.8939e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.4136 ; 1.5886 ; 1.8511 ; 2.2449 ; 2.3925 ; 
2.614 ; 2.6971 ; 2.8217 ; 3.0085 ; 3.2889 ; 3.7093 ; 4.34 ; 5.04 ; 5.74 ; 6.44 ; 6.58 ; 6.79 ; 7 ] 
  
Force (kips): [-0.717707 ; 0.436114 ; 0.941936 ; 1.64348 ; 2.61221 ; 3.91316 ; 5.19303 ; 5.89673 ; 6.16445 ; 6.37501 ; 6.73152 ; 7.20467 ; 7.80126 ; 8.52326 ; 8.75235 ; 9.06714 ; 9.48641 ; 9.63804 ; 9.84583 ; 
9.92379 ; 10.0284 ; 10.1764 ; 10.3789 ; 10.6463 ; 10.9895 ; 11.2979 ; 11.5329 ; 11.7084 ; 11.7444 ; 11.7922 ; 11.8346 ] 
  
Bolt 1 - Tensile Force (kips): [34.7136 ; 34.6853 ; 34.6729 ; 34.6543 ; 34.6273 ; 34.5873 ; 34.5402 ; 34.5122 ; 34.5047 ; 34.5016 ; 34.4932 ; 34.4728 ; 34.4168 ; 34.3674 ; 34.366 ; 34.3676 ; 34.3756 ; 34.38 ; 
34.3879 ; 34.3907 ; 34.3957 ; 34.4034 ; 34.4162 ; 34.4375 ; 34.4713 ; 34.5119 ; 34.5563 ; 34.6035 ; 34.6116 ; 34.6245 ; 34.6381 ] 
  
Bolt 1 - Shear Force (kips): [0.052417 ; 0.039106 ; 0.055104 ; 0.085367 ; 0.1338 ; 0.20693 ; 0.28842 ; 0.33963 ; 0.36081 ; 0.37999 ; 0.41442 ; 0.47724 ; 0.60492 ; 0.73899 ; 0.76442 ; 0.79662 ; 0.83573 ; 
0.84796 ; 0.86447 ; 0.87095 ; 0.87948 ; 0.89195 ; 0.90868 ; 0.93098 ; 0.9612 ; 0.99036 ; 1.0139 ; 1.0334 ; 1.0391 ; 1.0465 ; 1.053 ] 
  
Bolt 2 - Tensile Force (kips): [ 34.714 ; 34.6722 ; 34.6475 ; 34.6172 ; 34.5926 ; 34.5979 ; 34.6615 ; 34.7272 ; 34.7603 ; 34.8039 ; 34.8988 ; 35.0723 ; 35.4442 ; 36.3141 ; 36.7128 ; 37.2997 ; 38.1114 ; 38.4115 ; 
38.8273 ; 38.9804 ; 39.2047 ; 39.5244 ; 39.9862 ; 40.6357 ; 41.4896 ; 42.2654 ; 42.8899 ; 43.3724 ; 43.4592 ; 43.5802 ; 43.694 ] 
  
Bolt 2 - Shear Force (kips): [0.044171 ; 0.059297 ; 0.091964 ; 0.14228 ; 0.21786 ; 0.32705 ; 0.44623 ; 0.51897 ; 0.54758 ; 0.57359 ; 0.62473 ; 0.71745 ; 0.90529 ; 1.1272 ; 1.1799 ; 1.249 ; 1.3469 ; 1.3809 ; 
1.4313 ; 1.4511 ; 1.4794 ; 1.5208 ; 1.5791 ; 1.6625 ; 1.7726 ; 1.8682 ; 1.9208 ; 1.9553 ; 1.9629 ; 1.973 ; 1.9818 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9362 ; 35.8946 ; 35.8808 ; 35.9544 ; 36.1861 ; 36.5088 ; 36.9561 ; 37.3199 ; 37.6606 ; 38.1596 ; 38.8736 ; 40.3304 ; 42.6972 ; 43.5701 ; 44.9388 ; 46.9143 ; 47.5579 ; 
48.277 ; 48.5889 ; 48.9445 ; 49.4523 ; 50.1625 ; 51.1428 ; 52.5131 ; 53.8649 ; 54.9389 ; 55.8131 ; 56.1451 ; 56.5838 ; 56.9179 ] 
  
Bolt 3 - Shear Force (kips): [0.028879 ; 0.011459 ; 0.021366 ; 0.047529 ; 0.094415 ; 0.16387 ; 0.21393 ; 0.21428 ; 0.22904 ; 0.25544 ; 0.32183 ; 0.4336 ; 0.35198 ; 0.29155 ; 0.28474 ; 0.65571 ; 1.2778 ; 1.137 ; 
0.60483 ; 0.57176 ; 0.52724 ; 0.5958 ; 0.98919 ; 1.5525 ; 2.1656 ; 2.6821 ; 3.0892 ; 3.3633 ; 3.2739 ; 3.1766 ; 3.1488 ] 
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Figure B.328 Connection L8_8_0.625_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.2163e+003 
  
Plastic Stiffness (k/in): 26.9547 
  
Displacement (in): [2.4726e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.015747 ; 0.017395 ; 0.019867 ; 0.023575 ; 0.029137 ; 0.037479 ; 0.049994 ; 0.068765 ; 
0.096921 ; 0.13916 ; 0.20251 ; 0.22627 ; 0.2619 ; 0.31536 ; 0.3354 ; 0.36547 ; 0.36829 ; 0.36934 ; 0.37093 ; 0.37331 ; 0.37688 ; 0.38223 ; 0.39026 ; 0.39828 ; 0.40631 ; 0.41835 ; 0.43641 ; 0.4635 ; 0.50414 ; 
0.51938 ; 0.54224 ; 0.57653 ; 0.62796 ; 0.64724 ; 0.67617 ; 0.71957 ; 0.73584 ; 0.76025 ; 0.79687 ; 0.8106 ; 0.83119 ; 0.86209 ; 0.90843 ; 0.97794 ; 1.004 ; 1.0431 ; 1.1018 ; 1.1897 ; 1.3217 ; 1.5196 ; 1.7176 ; 
1.9155 ; 2.1655 ; 2.4155 ; 2.5 ] 
  
Force (kips): [-0.767583 ; 2.83966 ; 5.51435 ; 7.78657 ; 9.79526 ; 11.6161 ; 13.25 ; 15.3685 ; 16.0537 ; 16.9981 ; 18.2753 ; 19.8941 ; 21.8245 ; 23.6633 ; 25.3258 ; 26.7967 ; 28.3832 ; 30.1582 ; 32.1703 ; 
32.7612 ; 33.4934 ; 34.4006 ; 34.7334 ; 35.1122 ; 35.1239 ; 35.1258 ; 35.1379 ; 35.1775 ; 35.2349 ; 35.3215 ; 35.4532 ; 35.614 ; 35.759 ; 35.9824 ; 36.3386 ; 36.8195 ; 37.5143 ; 37.7659 ; 38.1407 ; 38.6793 ; 
39.4168 ; 39.6743 ; 40.0642 ; 40.6047 ; 40.792 ; 41.0732 ; 41.4732 ; 41.6223 ; 41.8583 ; 42.1972 ; 42.6908 ; 43.3494 ; 43.6 ; 43.95 ; 44.454 ; 45.1626 ; 46.1008 ; 47.2811 ; 48.2094 ; 48.9865 ; 49.8243 ; 50.5309 ; 
50.7433 ] 
  
Bolt 1 - Tensile Force (kips): [34.7106 ; 34.6083 ; 34.5231 ; 34.4436 ; 34.3683 ; 34.2957 ; 34.2266 ; 34.1317 ; 34.0994 ; 34.0534 ; 33.9877 ; 33.8975 ; 33.7618 ; 33.3156 ; 32.4911 ; 30.9499 ; 29.2435 ; 27.3962 ; 
25.0405 ; 24.6991 ; 24.6744 ; 24.6456 ; 24.572 ; 24.4356 ; 24.4337 ; 24.4331 ; 24.4324 ; 24.4319 ; 24.4308 ; 24.4294 ; 24.4268 ; 24.392 ; 24.3705 ; 24.3412 ; 24.2273 ; 24.0582 ; 23.8189 ; 23.7321 ; 23.5202 ; 
23.124 ; 22.6592 ; 22.4842 ; 22.0057 ; 21.4424 ; 21.2726 ; 20.8961 ; 20.4349 ; 20.2666 ; 20.0337 ; 19.6631 ; 19.106 ; 18.4183 ; 18.2286 ; 18.0773 ; 17.972 ; 17.7437 ; 17.3562 ; 17.1899 ; 17.0641 ; 16.7151 ; 
16.349 ; 16.2752 ; 16.1956 ] 
  
Bolt 1 - Shear Force (kips): [0.0538606 ; 0.146989 ; 0.286978 ; 0.408335 ; 0.517665 ; 0.61859 ; 0.710761 ; 0.83325 ; 0.873783 ; 0.930447 ; 1.00839 ; 1.11111 ; 1.2606 ; 1.7283 ; 2.48641 ; 3.77624 ; 5.08172 ; 
6.39529 ; 7.93711 ; 8.14698 ; 8.14203 ; 8.13299 ; 8.24982 ; 8.40023 ; 8.39957 ; 8.3993 ; 8.39887 ; 8.39831 ; 8.39739 ; 8.39607 ; 8.39887 ; 8.6113 ; 8.74249 ; 8.91542 ; 9.38932 ; 9.89925 ; 10.6253 ; 10.996 ; 
11.7962 ; 12.963 ; 14.0992 ; 14.4951 ; 15.3775 ; 16.346 ; 16.6244 ; 17.2698 ; 18.0704 ; 18.3531 ; 18.7339 ; 19.2972 ; 20.3075 ; 21.6841 ; 22.1755 ; 22.6957 ; 23.2589 ; 24.1675 ; 25.6386 ; 27.1716 ; 28.2878 ; 
29.3601 ; 30.4836 ; 31.3028 ; 31.6198 ] 
  
Bolt 2 - Tensile Force (kips): [34.7121 ; 34.5806 ; 34.4681 ; 34.3729 ; 34.2919 ; 34.2229 ; 34.1692 ; 34.1034 ; 34.0851 ; 34.0614 ; 34.0365 ; 34.0121 ; 33.9839 ; 33.6925 ; 33.1729 ; 32.192 ; 31.9434 ; 32.5879 ; 
33.6522 ; 33.6649 ; 33.2831 ; 32.5809 ; 32.5641 ; 32.5021 ; 32.4689 ; 32.4571 ; 32.4512 ; 32.4605 ; 32.4663 ; 32.487 ; 32.5027 ; 32.6444 ; 32.7833 ; 32.9847 ; 33.2753 ; 33.6695 ; 34.1861 ; 34.3803 ; 34.6688 ; 
35.1144 ; 35.699 ; 35.9065 ; 36.2387 ; 36.7212 ; 36.8955 ; 37.1643 ; 37.5412 ; 37.6893 ; 37.9014 ; 38.2041 ; 38.6758 ; 39.3495 ; 39.5923 ; 39.9389 ; 40.387 ; 41.0728 ; 42.0276 ; 43.3779 ; 44.9334 ; 46.5451 ; 
48.4432 ; 50.0986 ; 50.6055 ] 
  
Bolt 2 - Shear Force (kips): [0.0453673 ; 0.184312 ; 0.348942 ; 0.492253 ; 0.621795 ; 0.741578 ; 0.851234 ; 0.99592 ; 1.04372 ; 1.11063 ; 1.20239 ; 1.32357 ; 1.50257 ; 1.97626 ; 2.7269 ; 3.98851 ; 5.19569 ; 
6.26009 ; 7.36626 ; 7.91183 ; 8.84405 ; 10.0728 ; 10.3408 ; 10.6579 ; 10.6825 ; 10.6889 ; 10.7046 ; 10.7451 ; 10.8077 ; 10.8971 ; 11.0334 ; 11.0718 ; 11.1091 ; 11.1618 ; 11.2355 ; 11.5486 ; 12.0302 ; 12.1574 ; 
12.2872 ; 12.4446 ; 12.8957 ; 13.0683 ; 13.2181 ; 13.5255 ; 13.6594 ; 13.8063 ; 14.0221 ; 14.1248 ; 14.2858 ; 14.4941 ; 14.7081 ; 14.9508 ; 15.0358 ; 15.2753 ; 15.8486 ; 16.6483 ; 17.3902 ; 18.3859 ; 18.7603 ; 
18.8946 ; 18.8415 ; 18.7601 ; 18.7009 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9459 ; 35.998 ; 36.1374 ; 36.3154 ; 36.5043 ; 36.7219 ; 37.0881 ; 37.257 ; 37.526 ; 37.9034 ; 38.4314 ; 39.1102 ; 39.9552 ; 41.0956 ; 42.5749 ; 44.6396 ; 47.1894 ; 50.2147 
; 51.1384 ; 52.3111 ; 53.7311 ; 54.2195 ; 54.7851 ; 54.8059 ; 54.8101 ; 54.8283 ; 54.8842 ; 54.966 ; 55.0889 ; 55.2537 ; 55.4528 ; 55.6432 ; 55.9314 ; 56.3879 ; 57.0158 ; 58.0139 ; 58.3694 ; 58.8665 ; 59.6133 ; 
60.6991 ; 61.0663 ; 61.6441 ; 62.5176 ; 62.7951 ; 63.1613 ; 63.6606 ; 63.8552 ; 64.179 ; 64.6614 ; 65.3413 ; 66.1778 ; 66.5577 ; 66.9875 ; 67.5987 ; 68.5621 ; 69.8239 ; 71.134 ; 71.6425 ; 71.749 ; 71.7853 ; 
71.8528 ; 71.8725 ] 
  
Bolt 3 - Shear Force (kips): [ 0.02649 ; 0.03162 ; 0.078261 ; 0.12961 ; 0.1766 ; 0.2196 ; 0.2608 ; 0.31977 ; 0.3409 ; 0.37187 ; 0.41643 ; 0.47672 ; 0.565 ; 0.68508 ; 0.84507 ; 1.0219 ; 1.2463 ; 1.4913 ; 1.7339 ; 
1.7956 ; 1.8591 ; 1.9242 ; 1.9461 ; 1.9699 ; 1.9708 ; 1.971 ; 1.9717 ; 1.9741 ; 1.9775 ; 1.9826 ; 1.9938 ; 2.0042 ; 2.0131 ; 2.0401 ; 2.0722 ; 2.0954 ; 2.1551 ; 2.2638 ; 2.4994 ; 2.9607 ; 3.6883 ; 3.8423 ; 4.2436 ; 
4.7759 ; 4.924 ; 5.0862 ; 5.292 ; 5.39 ; 5.6132 ; 5.9634 ; 6.624 ; 7.171 ; 7.212 ; 7.3666 ; 7.5263 ; 7.1387 ; 6.4744 ; 5.635 ; 4.7468 ; 4.2805 ; 4.0299 ; 3.9414 ; 3.9281 ] 



   

B.330 

 

 
Figure B.329 Connection L8_8_0.625_0.75_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 958.9345 
  
Plastic Stiffness (k/in): 4.7682 
  
Displacement (in): [2.4845e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.23209 ; 0.34472 ; 0.38695 ; 0.45031 ; 
0.54533 ; 0.68788 ; 0.74133 ; 0.82151 ; 0.90169 ; 0.98187 ; 1.0119 ; 1.057 ; 1.1247 ; 1.2262 ; 1.3784 ; 1.6067 ; 1.6692 ; 1.763 ; 1.9036 ; 2.1145 ; 2.3645 ; 2.5 ] 
  
Force (kips): [-0.621319 ; 0.494874 ; 1.2516 ; 2.26589 ; 3.62541 ; 4.86219 ; 6.00859 ; 7.57743 ; 9.49095 ; 11.4716 ; 13.1048 ; 14.0111 ; 14.579 ; 15.2462 ; 16.1264 ; 16.4293 ; 16.8689 ; 17.4802 ; 18.3187 ; 
18.6263 ; 19.0624 ; 19.4576 ; 19.8316 ; 19.9888 ; 20.2086 ; 20.5162 ; 20.9437 ; 21.5111 ; 22.2455 ; 22.4285 ; 22.6944 ; 23.0639 ; 23.5668 ; 24.1058 ; 24.3718 ] 
  
Bolt 1 - Tensile Force (kips): [34.7093 ; 34.68 ; 34.6587 ; 34.6289 ; 34.5874 ; 34.5456 ; 34.5037 ; 34.442 ; 34.3579 ; 34.2577 ; 34.1581 ; 34.0851 ; 34.0338 ; 33.9443 ; 33.574 ; 33.2751 ; 32.7891 ; 32.0527 ; 
30.9798 ; 30.5716 ; 29.9606 ; 29.3586 ; 28.7503 ; 28.5018 ; 28.1415 ; 27.6254 ; 26.8854 ; 25.8443 ; 24.9494 ; 24.9514 ; 24.958 ; 24.9722 ; 24.998 ; 25.031 ; 25.0496 ] 
  
Bolt 1 - Shear Force (kips): [0.045614 ; 0.038901 ; 0.071235 ; 0.12289 ; 0.19699 ; 0.26682 ; 0.33373 ; 0.4291 ; 0.55331 ; 0.69445 ; 0.83235 ; 0.9367 ; 1.0156 ; 1.1444 ; 1.5776 ; 1.8828 ; 2.3406 ; 2.9963 ; 3.8957 
; 4.2229 ; 4.7016 ; 5.1609 ; 5.6129 ; 5.7942 ; 6.0551 ; 6.4238 ; 6.9406 ; 7.6364 ; 8.2254 ; 8.2297 ; 8.2342 ; 8.2401 ; 8.249 ; 8.26 ; 8.2632 ] 
  
Bolt 2 - Tensile Force (kips): [34.7064 ; 34.6693 ; 34.6343 ; 34.5885 ; 34.5333 ; 34.4916 ; 34.4635 ; 34.4481 ; 34.4678 ; 34.5643 ; 34.7233 ; 34.9069 ; 35.0877 ; 35.4147 ; 36.0612 ; 36.2334 ; 36.5135 ; 36.9471 ; 
37.6593 ; 37.9142 ; 38.2931 ; 38.6424 ; 38.953 ; 39.0613 ; 39.2133 ; 39.4284 ; 39.7381 ; 40.193 ; 40.7404 ; 40.8486 ; 41.0021 ; 41.2146 ; 41.4925 ; 41.7985 ; 41.9549 ] 
  
Bolt 2 - Shear Force (kips): [0.035868 ; 0.052144 ; 0.098345 ; 0.16515 ; 0.25899 ; 0.34728 ; 0.43185 ; 0.55196 ; 0.70764 ; 0.88384 ; 1.055 ; 1.1897 ; 1.2896 ; 1.4545 ; 1.9021 ; 2.1836 ; 2.6001 ; 3.1774 ; 3.923 ; 
4.1857 ; 4.5372 ; 4.853 ; 5.1518 ; 5.2702 ; 5.4376 ; 5.6678 ; 5.9793 ; 6.3879 ; 6.9905 ; 7.1626 ; 7.4101 ; 7.7518 ; 8.213 ; 8.6838 ; 8.907 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9482 ; 35.9137 ; 35.8969 ; 35.9471 ; 36.0669 ; 36.2149 ; 36.4456 ; 36.8521 ; 37.556 ; 38.4148 ; 39.1283 ; 40.0286 ; 41.2518 ; 43.0954 ; 43.7661 ; 44.7641 ; 46.2333 ; 
48.3097 ; 48.9812 ; 49.8553 ; 50.6279 ; 51.3919 ; 51.726 ; 52.2445 ; 52.9973 ; 54.0716 ; 55.484 ; 57.2459 ; 57.711 ; 58.3347 ; 59.2365 ; 60.4529 ; 61.6976 ; 62.2719 ] 
  
Bolt 3 - Shear Force (kips): [0.032466 ; 0.011792 ; 0.019123 ; 0.04291 ; 0.084952 ; 0.13087 ; 0.17333 ; 0.22993 ; 0.30293 ; 0.38425 ; 0.47226 ; 0.56304 ; 0.53496 ; 0.51174 ; 0.52904 ; 0.54384 ; 0.56981 ; 
0.60016 ; 0.65062 ; 0.70878 ; 1.2303 ; 1.8243 ; 2.4641 ; 2.5688 ; 2.6923 ; 2.6961 ; 2.9929 ; 3.4722 ; 4.0529 ; 4.2549 ; 4.4782 ; 4.6937 ; 4.9529 ; 5.3358 ; 5.3411 ] 
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Figure B.330 Connection L8_8_0.625_0.75_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 316.4795 
  
Plastic Stiffness (k/in): 1.2773 
  
Displacement (in): [2.4408e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 1.1081 ; 1.2079 ; 1.3576 ; 
1.5821 ; 1.9188 ; 1.9504 ; 1.9978 ; 2.0688 ; 2.1754 ; 2.3352 ; 2.5749 ; 2.9346 ; 3.0694 ; 3.2717 ; 3.5751 ; 4.0302 ; 4.713 ; 5.413 ; 5.588 ; 5.8505 ; 5.9489 ; 6.0966 ; 6.318 ; 6.6503 ; 7 ] 
  
Force (kips): [-0.602017 ; 0.522259 ; 1.12873 ; 1.97017 ; 3.12324 ; 4.66423 ; 6.32897 ; 7.46442 ; 7.9318 ; 8.24963 ; 8.69612 ; 8.85164 ; 9.06392 ; 9.35744 ; 9.76464 ; 10.3068 ; 10.4932 ; 10.7592 ; 11.1288 ; 
11.6342 ; 11.685 ; 11.7537 ; 11.8625 ; 12.0102 ; 12.2146 ; 12.4955 ; 12.8694 ; 12.9999 ; 13.1845 ; 13.4402 ; 13.7771 ; 14.2131 ; 14.569 ; 14.6483 ; 14.7554 ; 14.7977 ; 14.8574 ; 14.9395 ; 15.0496 ; 15.1542 ] 
  
Bolt 1 - Tensile Force (kips): [34.7097 ; 34.6801 ; 34.663 ; 34.6377 ; 34.6008 ; 34.5435 ; 34.4692 ; 34.4106 ; 34.389 ; 34.3766 ; 34.3542 ; 34.3443 ; 34.3262 ; 34.2952 ; 34.2375 ; 34.1438 ; 34.1225 ; 34.1004 ; 
34.0755 ; 34.0308 ; 34.0247 ; 34.0166 ; 34.0021 ; 33.9799 ; 33.9385 ; 33.8339 ; 33.5535 ; 33.4373 ; 33.2525 ; 32.9624 ; 32.5291 ; 31.8963 ; 31.334 ; 31.2029 ; 31.0224 ; 30.9382 ; 30.8164 ; 30.6444 ; 30.4056 ; 
30.1846 ] 
  
Bolt 1 - Shear Force (kips): [0.045005 ; 0.041009 ; 0.067697 ; 0.11191 ; 0.17864 ; 0.27581 ; 0.39424 ; 0.48586 ; 0.52473 ; 0.55475 ; 0.60505 ; 0.62594 ; 0.66165 ; 0.72055 ; 0.82273 ; 0.97669 ; 1.014 ; 1.0567 ; 
1.1096 ; 1.1938 ; 1.2035 ; 1.217 ; 1.2396 ; 1.2731 ; 1.3307 ; 1.4622 ; 1.7764 ; 1.8978 ; 2.085 ; 2.3685 ; 2.7796 ; 3.3605 ; 3.8626 ; 3.9778 ; 4.1368 ; 4.2088 ; 4.3126 ; 4.4592 ; 4.6625 ; 4.852 ] 
  
Bolt 2 - Tensile Force (kips): [34.7079 ; 34.6665 ; 34.6342 ; 34.5946 ; 34.5592 ; 34.5569 ; 34.6288 ; 34.7488 ; 34.8076 ; 34.8599 ; 34.9693 ; 35.0154 ; 35.1002 ; 35.2604 ; 35.5271 ; 36.0789 ; 36.3692 ; 36.834 ; 
37.536 ; 38.5027 ; 38.592 ; 38.7223 ; 38.9195 ; 39.206 ; 39.6295 ; 40.1883 ; 40.8906 ; 41.1329 ; 41.476 ; 41.969 ; 42.6443 ; 43.4889 ; 44.1924 ; 44.3466 ; 44.5536 ; 44.6185 ; 44.7106 ; 44.8391 ; 45.0068 ; 
45.1717 ] 
  
Bolt 2 - Shear Force (kips): [0.035434 ; 0.057588 ; 0.098728 ; 0.1606 ; 0.25147 ; 0.38166 ; 0.53656 ; 0.65479 ; 0.70164 ; 0.7365 ; 0.7992 ; 0.82477 ; 0.8699 ; 0.94541 ; 1.0748 ; 1.2736 ; 1.3225 ; 1.3806 ; 1.4536 
; 1.5669 ; 1.5792 ; 1.5967 ; 1.6251 ; 1.667 ; 1.7334 ; 1.8655 ; 2.1448 ; 2.2511 ; 2.4108 ; 2.6397 ; 2.9248 ; 3.2894 ; 3.5799 ; 3.6452 ; 3.7349 ; 3.7774 ; 3.8384 ; 3.9234 ; 4.0408 ; 4.1468 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9349 ; 35.8963 ; 35.8931 ; 36.0104 ; 36.3128 ; 36.8569 ; 37.651 ; 38.3303 ; 38.9104 ; 39.7189 ; 40.0536 ; 40.5747 ; 41.3869 ; 42.6494 ; 44.5742 ; 45.2772 ; 46.3035 ; 
47.8273 ; 50.0182 ; 50.2327 ; 50.4913 ; 50.8784 ; 51.3885 ; 52.076 ; 53.0338 ; 54.3367 ; 54.865 ; 55.6553 ; 56.6638 ; 57.9816 ; 59.8381 ; 61.3208 ; 61.6732 ; 62.1239 ; 62.4283 ; 62.8672 ; 63.4237 ; 64.1288 ; 
64.7621 ] 
  
Bolt 3 - Shear Force (kips): [0.030922 ; 0.012274 ; 0.025753 ; 0.057727 ; 0.11386 ; 0.19086 ; 0.26209 ; 0.29703 ; 0.35126 ; 0.42326 ; 0.49983 ; 0.5066 ; 0.51225 ; 0.5301 ; 0.55296 ; 0.60766 ; 0.62876 ; 0.65094 
; 0.97404 ; 1.7056 ; 1.7212 ; 1.73 ; 1.5104 ; 1.1211 ; 0.7925 ; 1.0393 ; 1.5826 ; 1.8679 ; 2.1847 ; 2.6257 ; 3.0986 ; 3.4898 ; 3.8188 ; 3.8471 ; 3.8958 ; 3.7683 ; 3.6146 ; 3.4132 ; 3.2058 ; 3.1384 ] 
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Figure B.331 Connection L8_8_0.625_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3228 
  
Plastic Stiffness (k/in): 27.0102 
  
Displacement (in): [2.842e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.04541 ; 0.055298 ; 0.070129 ; 0.092377 ; 0.12575 ; 
0.1758 ; 0.25089 ; 0.27905 ; 0.32128 ; 0.33712 ; 0.34306 ; 0.35197 ; 0.36533 ; 0.37034 ; 0.37222 ; 0.37504 ; 0.37927 ; 0.38561 ; 0.39512 ; 0.4094 ; 0.4308 ; 0.46291 ; 0.49502 ; 0.52713 ; 0.53917 ; 0.55723 ; 
0.58432 ; 0.62496 ; 0.6402 ; 0.66305 ; 0.69734 ; 0.74877 ; 0.76806 ; 0.79699 ; 0.84039 ; 0.90548 ; 1.0031 ; 1.1496 ; 1.2045 ; 1.2869 ; 1.4105 ; 1.5958 ; 1.8458 ; 2.0958 ; 2.3458 ; 2.5 ] 
  
Force (kips): [-0.929461 ; 2.69883 ; 5.37525 ; 7.64658 ; 9.65345 ; 11.4694 ; 13.0963 ; 15.2092 ; 17.6988 ; 20.5214 ; 23.2221 ; 24.7842 ; 25.7665 ; 26.8496 ; 28.112 ; 29.5763 ; 31.2803 ; 33.1653 ; 33.7073 ; 
34.4087 ; 34.6861 ; 34.7992 ; 34.9322 ; 35.0894 ; 35.1128 ; 35.1131 ; 35.1173 ; 35.1916 ; 35.3018 ; 35.4809 ; 35.7578 ; 36.1827 ; 36.7745 ; 37.3538 ; 37.9236 ; 38.1304 ; 38.4272 ; 38.8553 ; 39.4426 ; 39.6562 ; 
39.9649 ; 40.4076 ; 41.0213 ; 41.242 ; 41.556 ; 42.0334 ; 42.7391 ; 43.6628 ; 44.9009 ; 45.335 ; 45.9218 ; 46.7 ; 47.6866 ; 48.7316 ; 49.6022 ; 50.3235 ; 50.7059 ] 
  
Bolt 1 - Tensile Force (kips): [34.7727 ; 34.661 ; 34.5684 ; 34.4827 ; 34.4018 ; 34.3244 ; 34.2514 ; 34.1512 ; 34.0218 ; 33.8554 ; 33.4457 ; 32.8046 ; 32.1191 ; 30.9821 ; 29.6008 ; 28.0137 ; 26.0858 ; 24.7094 ; 
24.6968 ; 24.6858 ; 24.5937 ; 24.5032 ; 24.4837 ; 24.4773 ; 24.4746 ; 24.4736 ; 24.4726 ; 24.4739 ; 24.4757 ; 24.4705 ; 24.4213 ; 24.3354 ; 24.1171 ; 23.8954 ; 23.6788 ; 23.536 ; 23.3021 ; 22.9545 ; 22.5868 ; 
22.3683 ; 22.0245 ; 21.6 ; 20.8881 ; 20.6533 ; 20.312 ; 19.7671 ; 19.0314 ; 18.3879 ; 17.9688 ; 17.7949 ; 17.5864 ; 17.4519 ; 17.184 ; 16.8551 ; 16.5632 ; 16.3403 ; 16.2511 ] 
  
Bolt 1 - Shear Force (kips): [0.0525862 ; 0.157952 ; 0.301319 ; 0.425957 ; 0.538354 ; 0.642016 ; 0.736535 ; 0.862007 ; 1.01551 ; 1.19904 ; 1.63165 ; 2.23585 ; 2.83584 ; 3.77448 ; 4.83677 ; 5.98268 ; 7.28814 ; 
8.15242 ; 8.1496 ; 8.14626 ; 8.27724 ; 8.37679 ; 8.39637 ; 8.39856 ; 8.39795 ; 8.3975 ; 8.3968 ; 8.39655 ; 8.39615 ; 8.44057 ; 8.75741 ; 9.20345 ; 9.90359 ; 10.5884 ; 11.5109 ; 11.9857 ; 12.678 ; 13.5515 ; 
14.4384 ; 14.8724 ; 15.5213 ; 16.2966 ; 17.5886 ; 18.0032 ; 18.5817 ; 19.5094 ; 20.9426 ; 22.5879 ; 24.3377 ; 24.9082 ; 25.6906 ; 26.6007 ; 27.7827 ; 29.0677 ; 30.1835 ; 31.141 ; 31.6856 ] 
  
Bolt 2 - Tensile Force (kips): [34.7882 ; 34.6527 ; 34.5396 ; 34.445 ; 34.3666 ; 34.3004 ; 34.2494 ; 34.1911 ; 34.1457 ; 34.1219 ; 33.9367 ; 33.5519 ; 33.1448 ; 32.5074 ; 32.2754 ; 32.6163 ; 33.4553 ; 33.6038 ; 
33.2603 ; 32.6557 ; 32.7184 ; 32.8241 ; 32.7477 ; 32.5246 ; 32.4525 ; 32.427 ; 32.4086 ; 32.4551 ; 32.5005 ; 32.5842 ; 32.8382 ; 33.2007 ; 33.7392 ; 34.1993 ; 34.6021 ; 34.7659 ; 35.0125 ; 35.3564 ; 35.7722 ; 
35.9322 ; 36.1797 ; 36.5575 ; 37.1227 ; 37.3303 ; 37.6264 ; 38.0309 ; 38.6472 ; 39.4666 ; 40.6157 ; 41.0843 ; 41.757 ; 42.7459 ; 44.2913 ; 46.1999 ; 47.9755 ; 49.6508 ; 50.5994 ] 
  
Bolt 2 - Shear Force (kips): [0.0703245 ; 0.162979 ; 0.321223 ; 0.459034 ; 0.583214 ; 0.697786 ; 0.802205 ; 0.939971 ; 1.10726 ; 1.30712 ; 1.74795 ; 2.33752 ; 2.92844 ; 3.84292 ; 4.82723 ; 5.79822 ; 6.74263 ; 
8.36258 ; 9.07043 ; 10.0341 ; 10.2116 ; 10.2329 ; 10.3807 ; 10.6224 ; 10.6726 ; 10.6823 ; 10.6937 ; 10.7567 ; 10.8602 ; 10.9839 ; 11.0531 ; 11.1451 ; 11.3156 ; 11.593 ; 12.0153 ; 12.1001 ; 12.1965 ; 12.335 ; 
12.7151 ; 12.86 ; 13.0252 ; 13.243 ; 13.523 ; 13.7347 ; 13.9926 ; 14.2836 ; 14.5854 ; 15.0263 ; 16.1243 ; 16.5491 ; 17.0016 ; 17.5281 ; 17.8798 ; 18.1775 ; 18.2748 ; 18.2617 ; 18.2073 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9441 ; 35.9943 ; 36.1314 ; 36.3092 ; 36.4997 ; 36.7172 ; 37.0769 ; 37.7709 ; 38.6837 ; 39.7771 ; 40.7167 ; 41.5766 ; 42.748 ; 44.3916 ; 46.5029 ; 49.0949 ; 52.0306 ; 
52.8742 ; 53.9377 ; 54.3319 ; 54.4871 ; 54.682 ; 54.921 ; 54.9604 ; 54.9632 ; 54.9705 ; 55.0719 ; 55.2208 ; 55.4456 ; 55.7915 ; 56.331 ; 57.0686 ; 57.8734 ; 58.6169 ; 58.8757 ; 59.2456 ; 59.8346 ; 60.6892 ; 
60.9851 ; 61.4248 ; 62.1542 ; 63.0327 ; 63.3215 ; 63.7043 ; 64.3635 ; 65.3356 ; 66.4928 ; 68.1403 ; 68.7626 ; 69.562 ; 70.5299 ; 71.4365 ; 71.7531 ; 71.7756 ; 71.826 ; 71.8615 ] 
  
Bolt 3 - Shear Force (kips): [0.036738 ; 0.023302 ; 0.069035 ; 0.11962 ; 0.16649 ; 0.2091 ; 0.24981 ; 0.30784 ; 0.38901 ; 0.49529 ; 0.64061 ; 0.76957 ; 0.87481 ; 1.0044 ; 1.1806 ; 1.3811 ; 1.5961 ; 1.7905 ; 
1.8316 ; 1.8828 ; 1.9009 ; 1.9079 ; 1.9166 ; 1.9273 ; 1.9291 ; 1.9293 ; 1.9298 ; 1.9341 ; 1.9411 ; 1.9562 ; 1.9745 ; 2.0154 ; 2.0568 ; 2.0924 ; 2.2981 ; 2.4389 ; 2.6175 ; 3.1533 ; 3.6967 ; 3.8148 ; 4.0186 ; 4.5286 ; 
4.994 ; 5.1159 ; 5.2606 ; 5.6622 ; 6.4497 ; 7.1966 ; 7.4619 ; 7.1803 ; 6.6811 ; 6.2136 ; 5.329 ; 4.4946 ; 4.1493 ; 4.0144 ; 3.9817 ] 
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Figure B.332 Connection L8_8_0.625_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.2147e+003 
  
Plastic Stiffness (k/in): 4.6064 
  
Displacement (in): [2.267e-036 ; 0.00097656 ; 0.0019531 ; 0.003418 ; 0.0056152 ; 0.0089111 ; 0.013855 ; 0.018799 ; 0.023743 ; 0.031158 ; 0.042282 ; 0.058968 ; 0.083996 ; 0.12154 ; 0.17785 ; 0.26232 ; 
0.38903 ; 0.43654 ; 0.50781 ; 0.61472 ; 0.65481 ; 0.71495 ; 0.80515 ; 0.83898 ; 0.88972 ; 0.96583 ; 1.08 ; 1.1942 ; 1.3083 ; 1.4796 ; 1.7296 ; 1.9796 ; 2.2296 ; 2.4796 ; 2.5 ] 
  
Force (kips): [-0.747679 ; 0.034127 ; 0.438515 ; 1.0069 ; 1.78236 ; 2.84152 ; 4.27541 ; 5.58109 ; 6.78635 ; 8.38367 ; 10.2333 ; 12.0727 ; 13.4495 ; 14.209 ; 14.76 ; 15.4684 ; 16.4061 ; 16.7359 ; 17.2062 ; 
17.8562 ; 18.09 ; 18.4399 ; 18.9415 ; 19.12 ; 19.3714 ; 19.7289 ; 20.2864 ; 20.7964 ; 21.2464 ; 21.8428 ; 22.5794 ; 23.2315 ; 23.8073 ; 24.3152 ; 24.3542 ] 
  
Bolt 1 - Tensile Force (kips): [34.7707 ; 34.748 ; 34.7353 ; 34.7171 ; 34.6919 ; 34.6561 ; 34.6029 ; 34.5505 ; 34.499 ; 34.4249 ; 34.3291 ; 34.2209 ; 34.1229 ; 34.0487 ; 33.9901 ; 33.8735 ; 33.1441 ; 32.7844 ; 
32.2061 ; 31.3423 ; 31.0177 ; 30.5266 ; 29.7993 ; 29.5292 ; 29.1319 ; 28.553 ; 27.6457 ; 26.773 ; 25.9744 ; 24.9826 ; 24.9785 ; 25.0114 ; 25.0509 ; 25.0894 ; 25.094 ] 
  
Bolt 1 - Shear Force (kips): [0.043426 ; 0.036541 ; 0.050059 ; 0.077132 ; 0.11875 ; 0.17921 ; 0.26424 ; 0.34469 ; 0.42159 ; 0.52832 ; 0.66051 ; 0.80553 ; 0.93596 ; 1.0363 ; 1.1207 ; 1.2729 ; 2.0308 ; 2.3637 ; 
2.8774 ; 3.6095 ; 3.8742 ; 4.2662 ; 4.8314 ; 5.0368 ; 5.3345 ; 5.7609 ; 6.4136 ; 7.0229 ; 7.5572 ; 8.2024 ; 8.2396 ; 8.2531 ; 8.2666 ; 8.2792 ; 8.2782 ] 
  
Bolt 2 - Tensile Force (kips): [34.7792 ; 34.7527 ; 34.7362 ; 34.7108 ; 34.6759 ; 34.6314 ; 34.5839 ; 34.5512 ; 34.5382 ; 34.5464 ; 34.6136 ; 34.7563 ; 34.9649 ; 35.1671 ; 35.3536 ; 35.8385 ; 36.4851 ; 36.716 ; 
37.0372 ; 37.5145 ; 37.6974 ; 37.9649 ; 38.3539 ; 38.5005 ; 38.7177 ; 39.0392 ; 39.4817 ; 39.8742 ; 40.2318 ; 40.6636 ; 41.0389 ; 41.3421 ; 41.6175 ; 41.8984 ; 41.9199 ] 
  
Bolt 2 - Shear Force (kips): [0.059141 ; 0.042553 ; 0.051412 ; 0.076976 ; 0.12079 ; 0.18612 ; 0.27894 ; 0.36682 ; 0.45063 ; 0.56559 ; 0.70708 ; 0.86345 ; 1.0111 ; 1.1362 ; 1.2436 ; 1.4351 ; 2.1476 ; 2.4471 ; 
2.9002 ; 3.5179 ; 3.733 ; 4.0473 ; 4.4807 ; 4.624 ; 4.8236 ; 5.0956 ; 5.4962 ; 5.8564 ; 6.1717 ; 6.6115 ; 7.3109 ; 7.9216 ; 8.4387 ; 8.8669 ; 8.8997 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9734 ; 35.9486 ; 35.9189 ; 35.8965 ; 35.9062 ; 36.0016 ; 36.1672 ; 36.3404 ; 36.628 ; 37.0984 ; 37.8882 ; 38.6656 ; 39.4017 ; 40.3597 ; 41.7225 ; 43.7567 ; 44.5008 ; 
45.6037 ; 47.2028 ; 47.7803 ; 48.5716 ; 49.6011 ; 49.9567 ; 50.4487 ; 51.1714 ; 52.4947 ; 53.7857 ; 54.9333 ; 56.3803 ; 58.1467 ; 59.676 ; 61.031 ; 62.1737 ; 62.2612 ] 
  
Bolt 3 - Shear Force (kips): [0.042856 ; 0.027141 ; 0.015949 ; 0.011557 ; 0.024071 ; 0.05185 ; 0.099511 ; 0.1485 ; 0.1908 ; 0.24852 ; 0.31687 ; 0.39567 ; 0.49351 ; 0.55043 ; 0.51688 ; 0.50595 ; 0.53742 ; 
0.55625 ; 0.58286 ; 0.61004 ; 0.61833 ; 0.66764 ; 0.99602 ; 1.4034 ; 1.7582 ; 2.2733 ; 2.763 ; 2.8879 ; 3.2879 ; 3.6779 ; 4.3753 ; 4.7534 ; 5.2013 ; 5.3543 ; 5.3532 ] 
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Figure B.333 Connection L8_8_0.625_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.75_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 645.9644 
  
Plastic Stiffness (k/in): 1.2703 
  
Displacement (in): [2.1014e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.59732 ; 0.6971 ; 
0.84677 ; 1.0713 ; 1.408 ; 1.5343 ; 1.7237 ; 1.7948 ; 1.9013 ; 1.9413 ; 2.0012 ; 2.0911 ; 2.226 ; 2.2766 ; 2.3524 ; 2.4662 ; 2.6369 ; 2.8929 ; 3.2769 ; 3.3729 ; 3.4689 ; 3.6129 ; 3.8289 ; 4.153 ; 4.639 ; 5.339 ; 5.514 
; 5.7765 ; 5.8749 ; 6.0226 ; 6.2441 ; 6.5763 ; 7 ] 
  
Force (kips): [-0.705301 ; 0.012804 ; 0.177855 ; 0.416904 ; 0.763214 ; 1.25573 ; 1.94941 ; 2.91489 ; 4.23254 ; 5.82754 ; 7.156 ; 7.80231 ; 8.12145 ; 8.5091 ; 9.02044 ; 9.19033 ; 9.43423 ; 9.77238 ; 10.2269 ; 
10.8273 ; 11.0363 ; 11.3344 ; 11.4399 ; 11.6007 ; 11.6617 ; 11.7497 ; 11.8852 ; 12.0681 ; 12.134 ; 12.233 ; 12.3706 ; 12.561 ; 12.8274 ; 13.1825 ; 13.2663 ; 13.3471 ; 13.4651 ; 13.6285 ; 13.8558 ; 14.1645 ; 
14.5298 ; 14.6108 ; 14.7226 ; 14.7645 ; 14.8257 ; 14.9103 ; 15.0235 ; 15.1506 ] 
  
Bolt 1 - Tensile Force (kips): [34.7716 ; 34.7506 ; 34.7453 ; 34.7374 ; 34.7259 ; 34.7091 ; 34.6845 ; 34.6479 ; 34.5913 ; 34.5121 ; 34.4357 ; 34.3985 ; 34.3843 ; 34.3633 ; 34.3235 ; 34.3048 ; 34.273 ; 34.2161 ; 
34.1505 ; 34.1048 ; 34.0876 ; 34.0624 ; 34.0535 ; 34.038 ; 34.0315 ; 34.0206 ; 34.0006 ; 33.9687 ; 33.9549 ; 33.9315 ; 33.8922 ; 33.798 ; 33.6343 ; 33.4026 ; 33.34 ; 33.2746 ; 33.1677 ; 32.9883 ; 32.6941 ; 
32.2539 ; 31.6816 ; 31.5456 ; 31.3549 ; 31.275 ; 31.1503 ; 30.9713 ; 30.7247 ; 30.4504 ] 
  
Bolt 1 - Shear Force (kips): [0.041903 ; 0.035939 ; 0.040879 ; 0.050802 ; 0.068082 ; 0.095555 ; 0.13738 ; 0.19952 ; 0.28973 ; 0.41056 ; 0.5239 ; 0.58219 ; 0.61155 ; 0.65542 ; 0.73134 ; 0.76488 ; 0.81926 ; 
0.91056 ; 1.0125 ; 1.0939 ; 1.1234 ; 1.1665 ; 1.182 ; 1.2074 ; 1.2178 ; 1.2345 ; 1.2632 ; 1.3079 ; 1.3265 ; 1.3574 ; 1.4083 ; 1.5216 ; 1.7088 ; 1.9599 ; 2.0252 ; 2.0925 ; 2.2003 ; 2.3766 ; 2.6579 ; 3.0687 ; 3.5917 ; 
3.7134 ; 3.884 ; 3.9538 ; 4.0617 ; 4.2159 ; 4.4282 ; 4.6654 ] 
  
Bolt 2 - Tensile Force (kips): [34.7826 ; 34.7585 ; 34.7512 ; 34.7395 ; 34.7216 ; 34.6969 ; 34.667 ; 34.6436 ; 34.6414 ; 34.708 ; 34.854 ; 34.9432 ; 34.9887 ; 35.0807 ; 35.2787 ; 35.3644 ; 35.4996 ; 35.7176 ; 
36.3053 ; 37.4298 ; 37.8329 ; 38.42 ; 38.6269 ; 38.9322 ; 39.0465 ; 39.2163 ; 39.473 ; 39.8343 ; 39.9656 ; 40.1558 ; 40.4259 ; 40.8023 ; 41.329 ; 42.0587 ; 42.2295 ; 42.3953 ; 42.6353 ; 42.9684 ; 43.421 ; 
44.0093 ; 44.6785 ; 44.8212 ; 45.02 ; 45.0843 ; 45.1715 ; 45.2927 ; 45.4544 ; 45.6367 ] 
  
Bolt 2 - Shear Force (kips): [0.057567 ; 0.043123 ; 0.045743 ; 0.052873 ; 0.069019 ; 0.096874 ; 0.14077 ; 0.20702 ; 0.30378 ; 0.42992 ; 0.54794 ; 0.60894 ; 0.63881 ; 0.68629 ; 0.77241 ; 0.81304 ; 0.8803 ; 
0.99451 ; 1.1278 ; 1.2407 ; 1.2823 ; 1.3455 ; 1.3693 ; 1.4079 ; 1.423 ; 1.4464 ; 1.4843 ; 1.5422 ; 1.5651 ; 1.6012 ; 1.6572 ; 1.7644 ; 1.9341 ; 2.1607 ; 2.2172 ; 2.2746 ; 2.3643 ; 2.5025 ; 2.6962 ; 2.9552 ; 3.2617 ; 
3.3313 ; 3.4275 ; 3.4678 ; 3.5305 ; 3.6193 ; 3.7394 ; 3.8716 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9821 ; 35.9647 ; 35.9411 ; 35.9139 ; 35.8884 ; 35.8912 ; 35.9798 ; 36.2313 ; 36.6624 ; 37.3823 ; 38.1151 ; 38.6892 ; 39.3495 ; 40.4729 ; 40.9151 ; 41.6024 ; 42.6621 ; 
44.2731 ; 46.6068 ; 47.458 ; 48.7693 ; 49.2247 ; 49.9047 ; 50.1409 ; 50.4649 ; 50.9517 ; 51.5519 ; 51.768 ; 52.1075 ; 52.6072 ; 53.2339 ; 54.175 ; 55.5925 ; 55.9381 ; 56.2676 ; 56.7688 ; 57.4233 ; 58.2932 ; 
59.6375 ; 61.173 ; 61.5208 ; 61.9981 ; 62.2493 ; 62.6895 ; 63.2763 ; 64.003 ; 64.7658 ] 
  
Bolt 3 - Shear Force (kips): [0.041162 ; 0.028715 ; 0.021231 ; 0.013594 ; 0.012551 ; 0.023682 ; 0.049206 ; 0.09402 ; 0.16035 ; 0.2299 ; 0.27299 ; 0.31783 ; 0.38307 ; 0.47506 ; 0.49978 ; 0.51138 ; 0.52714 ; 
0.54861 ; 0.59665 ; 0.65167 ; 0.8259 ; 1.5332 ; 1.8514 ; 1.9064 ; 1.8317 ; 1.7419 ; 1.3893 ; 0.96541 ; 0.77526 ; 0.87299 ; 1.0064 ; 1.2164 ; 1.5489 ; 2.2129 ; 2.3629 ; 2.5225 ; 2.7202 ; 2.963 ; 3.2405 ; 3.4862 ; 
3.8154 ; 3.8453 ; 3.8929 ; 3.8282 ; 3.6736 ; 3.455 ; 3.2386 ; 3.136 ] 
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Figure B.334 Connection L8_8_0.625_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.7885e+003 
  
Plastic Stiffness (k/in): 19.5643 
  
Displacement (in): [4.2786e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.22669 ; 0.26233 
; 0.31578 ; 0.39596 ; 0.40348 ; 0.41476 ; 0.43167 ; 0.45704 ; 0.49509 ; 0.55218 ; 0.6378 ; 0.66991 ; 0.71807 ; 0.79031 ; 0.89868 ; 0.93932 ; 0.95456 ; 0.97742 ; 1.0117 ; 1.0631 ; 1.0824 ; 1.1114 ; 1.1222 ; 1.1385 
; 1.1629 ; 1.1995 ; 1.2544 ; 1.3368 ; 1.3677 ; 1.414 ; 1.4256 ; 1.4372 ; 1.4546 ; 1.4807 ; 1.5197 ; 1.5344 ; 1.5564 ; 1.5894 ; 1.6389 ; 1.7131 ; 1.8245 ; 1.9915 ; 2.2415 ; 2.4915 ; 2.5 ] 
  
Force (kips): [-1.42676 ; 2.91973 ; 5.97274 ; 9.67364 ; 14.0793 ; 18.5043 ; 19.6181 ; 20.8752 ; 22.1994 ; 23.3376 ; 24.4301 ; 25.6182 ; 26.9873 ; 28.4235 ; 30.0886 ; 30.6248 ; 31.3734 ; 32.4026 ; 33.8143 ; 
33.9523 ; 34.1576 ; 34.4476 ; 34.8933 ; 35.5258 ; 36.3903 ; 37.5087 ; 37.885 ; 38.428 ; 39.1962 ; 40.2296 ; 40.597 ; 40.7389 ; 40.9625 ; 41.2665 ; 41.7139 ; 41.8697 ; 42.0989 ; 42.1847 ; 42.3156 ; 42.5085 ; 
42.772 ; 43.1423 ; 43.6891 ; 43.8868 ; 44.169 ; 44.2408 ; 44.312 ; 44.4143 ; 44.5633 ; 44.7808 ; 44.8617 ; 44.981 ; 45.1522 ; 45.3931 ; 45.7255 ; 46.1645 ; 46.7243 ; 47.3965 ; 47.9529 ; 47.9712 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.527 ; 48.3852 ; 48.2818 ; 48.1497 ; 47.9782 ; 47.7908 ; 47.7397 ; 47.6789 ; 47.6043 ; 47.5187 ; 47.41 ; 47.2549 ; 46.9289 ; 45.8129 ; 44.2808 ; 43.7323 ; 42.9301 ; 41.7581 ; 
39.9718 ; 39.7929 ; 39.5225 ; 39.1215 ; 38.5096 ; 37.6126 ; 36.3811 ; 35.8235 ; 35.8169 ; 35.8128 ; 35.8128 ; 35.8189 ; 35.8219 ; 35.823 ; 35.6989 ; 35.6785 ; 35.6712 ; 35.6695 ; 35.6689 ; 35.6689 ; 35.6697 ; 
35.673 ; 35.6793 ; 35.6899 ; 35.615 ; 35.5428 ; 35.3657 ; 35.2951 ; 35.2256 ; 35.1348 ; 35.0294 ; 34.9383 ; 34.881 ; 34.7692 ; 34.6175 ; 34.4689 ; 34.299 ; 34.0974 ; 33.8797 ; 33.5769 ; 33.2572 ; 33.2495 ] 
  
Bolt 1 - Shear Force (kips): [0.0891252 ; 0.149123 ; 0.297754 ; 0.487568 ; 0.72352 ; 0.975318 ; 1.04258 ; 1.12177 ; 1.2184 ; 1.32949 ; 1.47054 ; 1.66747 ; 2.06131 ; 3.33731 ; 4.88526 ; 5.41071 ; 6.15541 ; 
7.1975 ; 8.6959 ; 8.84061 ; 9.05758 ; 9.37617 ; 9.85641 ; 10.5381 ; 11.4216 ; 11.8141 ; 11.8163 ; 11.8171 ; 11.8179 ; 11.8202 ; 11.8212 ; 11.8215 ; 12.0092 ; 12.0322 ; 12.0295 ; 12.0272 ; 12.0231 ; 12.0215 ; 
12.0191 ; 12.016 ; 12.0116 ; 12.0051 ; 12.4339 ; 12.733 ; 13.2816 ; 13.4854 ; 13.6791 ; 13.9161 ; 14.2389 ; 14.6966 ; 14.8988 ; 15.2288 ; 15.6394 ; 16.0189 ; 16.4452 ; 16.9848 ; 17.6244 ; 18.4341 ; 19.1133 ; 
19.13 ] 
  
Bolt 2 - Tensile Force (kips): [48.5258 ; 48.316 ; 48.1588 ; 47.9688 ; 47.7585 ; 47.559 ; 47.5152 ; 47.4653 ; 47.4048 ; 47.3544 ; 47.2822 ; 47.1928 ; 47.1326 ; 46.6351 ; 45.9675 ; 45.8124 ; 45.6238 ; 45.4174 ; 
45.218 ; 45.1932 ; 45.1572 ; 45.1122 ; 45.0446 ; 44.9602 ; 44.8555 ; 44.6216 ; 44.5242 ; 44.4545 ; 44.4639 ; 44.5794 ; 44.6409 ; 44.6496 ; 44.6758 ; 44.6745 ; 44.6112 ; 44.6211 ; 44.6627 ; 44.71 ; 44.8265 ; 
45.1683 ; 45.6712 ; 46.4025 ; 47.3251 ; 47.6288 ; 48.0492 ; 48.1403 ; 48.2323 ; 48.3768 ; 48.5893 ; 48.8847 ; 48.9859 ; 49.1332 ; 49.3484 ; 49.7049 ; 50.2889 ; 51.2208 ; 52.5762 ; 54.5033 ; 56.3012 ; 56.3663 ] 
  
Bolt 2 - Shear Force (kips): [0.0755714 ; 0.237603 ; 0.448228 ; 0.715556 ; 1.05045 ; 1.41144 ; 1.51108 ; 1.63358 ; 1.79287 ; 1.99069 ; 2.24893 ; 2.59028 ; 3.09812 ; 4.25264 ; 5.54957 ; 5.89315 ; 6.33942 ; 
6.92697 ; 7.7115 ; 7.78863 ; 7.90313 ; 8.0664 ; 8.31113 ; 8.66304 ; 9.16645 ; 9.99941 ; 10.3141 ; 10.7307 ; 11.2671 ; 11.9539 ; 12.1908 ; 12.3264 ; 12.5821 ; 12.9885 ; 13.8054 ; 14.0666 ; 14.457 ; 14.609 ; 
14.801 ; 14.9011 ; 15.0315 ; 15.1964 ; 15.3875 ; 15.4508 ; 15.5398 ; 15.5594 ; 15.5792 ; 15.6105 ; 15.6606 ; 15.7289 ; 15.7519 ; 15.7863 ; 15.8832 ; 16.0654 ; 16.2562 ; 16.354 ; 16.3724 ; 16.2712 ; 16.0381 ; 
16.0222 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8932 ; 49.8816 ; 49.9524 ; 50.1477 ; 50.5955 ; 50.7944 ; 51.1416 ; 51.6269 ; 52.1318 ; 52.6924 ; 53.4727 ; 54.518 ; 55.9323 ; 58.0283 ; 58.7933 ; 59.9371 ; 61.5897 ; 
63.8852 ; 64.0836 ; 64.3521 ; 64.728 ; 65.2122 ; 65.9765 ; 67.1867 ; 68.9554 ; 69.5781 ; 70.497 ; 71.8868 ; 73.9986 ; 74.7868 ; 75.0722 ; 75.4857 ; 76.058 ; 76.8786 ; 77.1615 ; 77.5412 ; 77.6788 ; 77.8768 ; 
78.2147 ; 78.7066 ; 79.4557 ; 80.611 ; 81.0032 ; 81.4902 ; 81.6032 ; 81.7088 ; 81.8678 ; 82.1041 ; 82.4606 ; 82.597 ; 82.7918 ; 83.0611 ; 83.4435 ; 84.0166 ; 84.6992 ; 85.5312 ; 86.4983 ; 87.39 ; 87.4273 ] 
  
Bolt 3 - Shear Force (kips): [0.0392149 ; 0.0478494 ; 0.113261 ; 0.209056 ; 0.346694 ; 0.542944 ; 0.610064 ; 0.700992 ; 0.811417 ; 0.937338 ; 1.077 ; 1.18277 ; 1.32472 ; 1.52827 ; 1.83626 ; 1.93563 ; 2.06393 
; 2.23154 ; 2.45993 ; 2.48914 ; 2.53542 ; 2.59993 ; 2.70603 ; 2.90854 ; 4.50339 ; 7.05102 ; 7.7538 ; 8.82037 ; 9.71015 ; 10.141 ; 10.0118 ; 9.90602 ; 9.75341 ; 9.58132 ; 9.43822 ; 9.41524 ; 9.50629 ; 9.53148 ; 
9.6146 ; 9.62335 ; 9.68788 ; 9.68253 ; 9.64124 ; 9.65914 ; 9.64761 ; 9.63624 ; 9.63747 ; 9.6371 ; 9.62924 ; 9.60303 ; 9.58968 ; 9.57407 ; 9.55845 ; 9.559 ; 9.59252 ; 9.58023 ; 9.59922 ; 9.68664 ; 9.96419 ; 
10.0081 ] 
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Figure B.335 Connection L8_8_0.625_0.875_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.1946e+003 
  
Plastic Stiffness (k/in): 3.6720 
  
Displacement (in): [5.3848e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.80174 ; 
1.0127 ; 1.0752 ; 1.1689 ; 1.2041 ; 1.2173 ; 1.2371 ; 1.2667 ; 1.3112 ; 1.378 ; 1.4781 ; 1.5156 ; 1.5719 ; 1.6564 ; 1.7831 ; 1.9732 ; 2.2232 ; 2.4732 ; 2.5 ] 
  
Force (kips): [-1.29653 ; 0.317368 ; 1.0367 ; 2.01182 ; 3.32167 ; 5.05243 ; 7.21993 ; 9.23857 ; 10.5336 ; 11.0437 ; 11.4387 ; 12.0679 ; 12.9047 ; 13.9563 ; 14.3061 ; 14.791 ; 15.4295 ; 16.2164 ; 16.4268 ; 
16.7492 ; 16.8706 ; 16.9199 ; 16.9946 ; 17.0982 ; 17.2453 ; 17.451 ; 17.7358 ; 17.8382 ; 17.9845 ; 18.1948 ; 18.4786 ; 18.8688 ; 19.3278 ; 19.7264 ; 19.768 ] 
  
Bolt 1 - Tensile Force (kips): [48.5265 ; 48.4752 ; 48.4526 ; 48.4211 ; 48.3774 ; 48.3174 ; 48.237 ; 48.153 ; 48.0921 ; 48.0698 ; 48.0546 ; 48.0163 ; 47.9589 ; 47.9251 ; 47.9154 ; 47.9069 ; 47.9067 ; 47.9217 ; 
47.927 ; 47.9328 ; 47.9343 ; 47.9345 ; 47.9345 ; 47.9353 ; 47.9374 ; 47.9418 ; 47.9503 ; 47.9536 ; 47.959 ; 47.9673 ; 47.9823 ; 48.0068 ; 48.0412 ; 48.0805 ; 48.0847 ] 
  
Bolt 1 - Shear Force (kips): [0.082649 ; 0.053792 ; 0.072312 ; 0.11178 ; 0.17418 ; 0.2642 ; 0.38691 ; 0.51432 ; 0.61073 ; 0.65741 ; 0.70173 ; 0.79088 ; 0.92243 ; 1.0429 ; 1.082 ; 1.1318 ; 1.1888 ; 1.2516 ; 
1.2685 ; 1.2964 ; 1.3076 ; 1.3124 ; 1.3198 ; 1.3297 ; 1.3436 ; 1.3626 ; 1.3886 ; 1.3981 ; 1.4119 ; 1.4321 ; 1.459 ; 1.4965 ; 1.5423 ; 1.5816 ; 1.5858 ] 
  
Bolt 2 - Tensile Force (kips): [48.5213 ; 48.4471 ; 48.4047 ; 48.3484 ; 48.2745 ; 48.1928 ; 48.1195 ; 48.0944 ; 48.1311 ; 48.1626 ; 48.2118 ; 48.3104 ; 48.4769 ; 48.9387 ; 49.1153 ; 49.4309 ; 49.9282 ; 50.5732 ; 
50.7438 ; 50.9739 ; 51.057 ; 51.0875 ; 51.1332 ; 51.2019 ; 51.3044 ; 51.4602 ; 51.6863 ; 51.7692 ; 51.8927 ; 52.0756 ; 52.3693 ; 52.8011 ; 53.3185 ; 53.8111 ; 53.8637 ] 
  
Bolt 2 - Shear Force (kips): [0.067883 ; 0.077927 ; 0.12763 ; 0.20033 ; 0.30419 ; 0.44964 ; 0.64387 ; 0.84708 ; 1.0055 ; 1.0835 ; 1.1656 ; 1.3343 ; 1.5989 ; 1.8671 ; 1.9367 ; 2.0145 ; 2.0919 ; 2.1668 ; 2.1871 ; 
2.2233 ; 2.2388 ; 2.2453 ; 2.2553 ; 2.2698 ; 2.292 ; 2.3217 ; 2.3626 ; 2.3775 ; 2.3978 ; 2.4289 ; 2.4574 ; 2.5008 ; 2.5736 ; 2.6527 ; 2.6618 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9268 ; 49.8673 ; 49.8035 ; 49.7596 ; 49.7558 ; 49.7877 ; 49.8686 ; 50.0597 ; 50.234 ; 50.4502 ; 50.816 ; 51.3931 ; 52.6144 ; 53.1403 ; 54.0904 ; 55.4624 ; 57.2761 ; 
57.7919 ; 58.5764 ; 58.826 ; 58.9337 ; 59.0692 ; 59.2272 ; 59.4378 ; 59.721 ; 60.1023 ; 60.2225 ; 60.3941 ; 60.7131 ; 61.1477 ; 61.776 ; 62.6879 ; 63.5173 ; 63.6257 ] 
  
Bolt 3 - Shear Force (kips): [0.047643 ; 0.018866 ; 0.022331 ; 0.046912 ; 0.090746 ; 0.15748 ; 0.2454 ; 0.31606 ; 0.34658 ; 0.38027 ; 0.44176 ; 0.56088 ; 0.7756 ; 0.77911 ; 1.0047 ; 1.7267 ; 2.6175 ; 3.3865 ; 
3.6946 ; 3.5964 ; 3.4105 ; 3.2415 ; 2.88 ; 2.3827 ; 1.7159 ; 0.87588 ; 0.5207 ; 0.7409 ; 1.206 ; 1.7261 ; 2.4352 ; 3.3661 ; 4.2535 ; 5.0014 ; 5.0926 ] 
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Figure B.336 Connection L8_8_0.625_0.875_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 399.0621 
  
Plastic Stiffness (k/in): 1.0388 
  
Displacement (in): [5.0853e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.9406 ; 1.0589 ; 1.2362 ; 1.5023 ; 1.6021 ; 1.7518 ; 
1.9763 ; 2.313 ; 2.8182 ; 2.9932 ; 3.0588 ; 3.1572 ; 3.1942 ; 3.2495 ; 3.3326 ; 3.4572 ; 3.6441 ; 3.9244 ; 4.3448 ; 4.9756 ; 5.1506 ; 5.4131 ; 5.8068 ; 5.9545 ; 6.1759 ; 6.5082 ; 7 ] 
  
Force (kips): [-1.25777 ; 0.390767 ; 0.924601 ; 1.66521 ; 2.67897 ; 4.0175 ; 5.2575 ; 5.88781 ; 6.11371 ; 6.32628 ; 6.68275 ; 7.15641 ; 7.76956 ; 7.99083 ; 8.29161 ; 8.67254 ; 8.80506 ; 8.98551 ; 9.23316 ; 
9.55632 ; 9.96581 ; 10.0913 ; 10.1385 ; 10.213 ; 10.2392 ; 10.2793 ; 10.3373 ; 10.4194 ; 10.5368 ; 10.6966 ; 10.915 ; 11.1836 ; 11.257 ; 11.3526 ; 11.4747 ; 11.5157 ; 11.573 ; 11.6499 ; 11.746 ] 
  
Bolt 1 - Tensile Force (kips): [ 48.527 ; 48.4748 ; 48.4581 ; 48.434 ; 48.3994 ; 48.3499 ; 48.2991 ; 48.2715 ; 48.2645 ; 48.2607 ; 48.2527 ; 48.2366 ; 48.1943 ; 48.1754 ; 48.1587 ; 48.1509 ; 48.1493 ; 48.1487 ; 
48.15 ; 48.1595 ; 48.1855 ; 48.1955 ; 48.1991 ; 48.204 ; 48.2061 ; 48.209 ; 48.2135 ; 48.2205 ; 48.2313 ; 48.2481 ; 48.2741 ; 48.3149 ; 48.3246 ; 48.3412 ; 48.3683 ; 48.3786 ; 48.3942 ; 48.4184 ; 48.4558 ] 
  
Bolt 1 - Shear Force (kips): [0.081788 ; 0.055787 ; 0.070733 ; 0.10049 ; 0.14975 ; 0.22456 ; 0.30525 ; 0.35442 ; 0.37555 ; 0.39711 ; 0.43243 ; 0.49145 ; 0.60698 ; 0.65368 ; 0.70676 ; 0.76258 ; 0.78163 ; 
0.80719 ; 0.84189 ; 0.88188 ; 0.92312 ; 0.93572 ; 0.94068 ; 0.94863 ; 0.95142 ; 0.95575 ; 0.96192 ; 0.9709 ; 0.98403 ; 1.0024 ; 1.0282 ; 1.0636 ; 1.0754 ; 1.0901 ; 1.1089 ; 1.1157 ; 1.1256 ; 1.1393 ; 1.1567 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.524 ; 48.4468 ; 48.4098 ; 48.3613 ; 48.3042 ; 48.2571 ; 48.2541 ; 48.2664 ; 48.2782 ; 48.2975 ; 48.34 ; 48.4078 ; 48.5704 ; 48.6348 ; 48.7634 ; 48.9993 ; 49.0894 ; 49.2225 ; 
49.4069 ; 49.7138 ; 50.2554 ; 50.4408 ; 50.5071 ; 50.6045 ; 50.6395 ; 50.6913 ; 50.7683 ; 50.8794 ; 51.0378 ; 51.2546 ; 51.5412 ; 51.8807 ; 51.9645 ; 52.0798 ; 52.2333 ; 52.2862 ; 52.3611 ; 52.4659 ; 52.604 ] 
  
Bolt 2 - Shear Force (kips): [0.067039 ; 0.087521 ; 0.1304 ; 0.19446 ; 0.28856 ; 0.42281 ; 0.56052 ; 0.63677 ; 0.665 ; 0.69429 ; 0.75119 ; 0.84638 ; 1.0538 ; 1.1406 ; 1.2537 ; 1.3889 ; 1.4338 ; 1.4934 ; 1.5664 ; 
1.6444 ; 1.7221 ; 1.7434 ; 1.7515 ; 1.7642 ; 1.7688 ; 1.7758 ; 1.7855 ; 1.7994 ; 1.8187 ; 1.8433 ; 1.8784 ; 1.9279 ; 1.9432 ; 1.964 ; 1.9921 ; 2.0015 ; 2.0144 ; 2.0306 ; 2.0521 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9098 ; 49.8366 ; 49.759 ; 49.6991 ; 49.6398 ; 49.574 ; 49.5074 ; 49.4266 ; 49.4414 ; 49.6542 ; 50.1677 ; 50.9577 ; 51.2806 ; 51.815 ; 52.6428 ; 52.9821 ; 53.4611 ; 54.1203 
; 55.0483 ; 56.3658 ; 56.8039 ; 56.9767 ; 57.1726 ; 57.2343 ; 57.3254 ; 57.4266 ; 57.5483 ; 57.6977 ; 57.9592 ; 58.419 ; 59.1221 ; 59.4909 ; 59.9207 ; 60.453 ; 60.6334 ; 60.8846 ; 61.2193 ; 61.6227 ] 
  
Bolt 3 - Shear Force (kips): [0.044401 ; 0.020259 ; 0.028054 ; 0.054094 ; 0.099537 ; 0.16242 ; 0.18518 ; 0.13908 ; 0.11962 ; 0.11997 ; 0.16161 ; 0.237 ; 0.39718 ; 1.3367 ; 2.7508 ; 3.4567 ; 3.8525 ; 4.1285 ; 
4.4686 ; 4.7948 ; 4.9446 ; 4.9772 ; 4.889 ; 4.6306 ; 4.5343 ; 4.2917 ; 3.8974 ; 3.3914 ; 2.6382 ; 1.8331 ; 0.925 ; 0.4672 ; 0.69536 ; 0.64522 ; 1.0197 ; 1.2258 ; 1.5257 ; 1.55 ; 1.6498 ] 



   

B.338 

 

 
Figure B.337 Connection L8_8_0.625_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.7912e+003 
  
Plastic Stiffness (k/in): 19.2442 
  
Displacement (in): [4.0262e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.015625 ; 0.018555 ; 0.022949 ; 0.029541 ; 0.039429 ; 0.05426 ; 0.076508 ; 0.098755 ; 0.121 ; 0.15437 ; 0.20443 
; 0.27951 ; 0.30767 ; 0.34991 ; 0.36574 ; 0.3895 ; 0.42514 ; 0.46077 ; 0.49641 ; 0.53204 ; 0.5855 ; 0.66568 ; 0.69575 ; 0.74085 ; 0.75776 ; 0.78313 ; 0.79265 ; 0.80692 ; 0.82832 ; 0.86043 ; 0.90859 ; 0.92665 ; 
0.95375 ; 0.99438 ; 1.0096 ; 1.0325 ; 1.0411 ; 1.0539 ; 1.0732 ; 1.1021 ; 1.1311 ; 1.16 ; 1.1708 ; 1.1871 ; 1.2115 ; 1.2481 ; 1.3031 ; 1.3237 ; 1.3545 ; 1.4009 ; 1.4704 ; 1.5747 ; 1.6138 ; 1.6724 ; 1.7604 ; 1.8924 ; 
1.9418 ; 2.0161 ; 2.1274 ; 2.2944 ; 2.5 ] 
  
Force (kips): [-1.27964 ; 2.98952 ; 6.12502 ; 9.9741 ; 13.2422 ; 16.0204 ; 18.3327 ; 20.2552 ; 22.4855 ; 24.8263 ; 26.976 ; 28.6776 ; 30.1625 ; 31.2992 ; 32.2407 ; 33.4261 ; 34.8915 ; 36.6698 ; 37.2648 ; 38.1049 
; 38.4241 ; 38.913 ; 39.606 ; 40.2464 ; 40.8291 ; 41.3858 ; 42.1695 ; 43.2505 ; 43.6312 ; 44.2001 ; 44.4317 ; 44.7553 ; 44.875 ; 45.0485 ; 45.3034 ; 45.7267 ; 46.3092 ; 46.5209 ; 46.8153 ; 47.2292 ; 47.3989 ; 
47.6392 ; 47.7297 ; 47.8684 ; 48.0569 ; 48.3401 ; 48.6145 ; 48.8804 ; 48.9848 ; 49.1398 ; 49.3597 ; 49.6806 ; 50.1257 ; 50.2908 ; 50.5291 ; 50.8694 ; 51.3578 ; 52.0361 ; 52.2805 ; 52.6374 ; 53.1197 ; 53.7758 ; 
54.006 ; 54.3337 ; 54.7808 ; 55.3679 ; 55.9949 ] 
  
Bolt 1 - Tensile Force (kips): [48.5247 ; 48.3754 ; 48.2609 ; 48.1098 ; 47.9715 ; 47.8468 ; 47.7371 ; 47.6402 ; 47.5198 ; 47.3807 ; 47.214 ; 47.007 ; 46.278 ; 45.3615 ; 44.4926 ; 43.3002 ; 41.5818 ; 39.1323 ; 
38.2519 ; 37.0262 ; 36.5974 ; 36.0218 ; 35.764 ; 35.7421 ; 35.7273 ; 35.7164 ; 35.7052 ; 35.6938 ; 35.6902 ; 35.5396 ; 35.5269 ; 35.5152 ; 35.511 ; 35.5054 ; 35.4996 ; 35.4907 ; 35.4839 ; 35.4845 ; 35.4858 ; 
35.4902 ; 35.4467 ; 35.3908 ; 35.3504 ; 35.2502 ; 35.156 ; 34.9325 ; 34.7548 ; 34.5971 ; 34.4698 ; 34.2685 ; 33.9901 ; 33.6544 ; 33.1877 ; 32.9587 ; 32.5986 ; 32.0506 ; 31.4791 ; 30.3955 ; 30.0868 ; 29.6573 ; 
29.1775 ; 28.5161 ; 28.3159 ; 28.0764 ; 27.8097 ; 27.5442 ; 27.1397 ] 
  
Bolt 1 - Shear Force (kips): [0.0822118 ; 0.170775 ; 0.342344 ; 0.561655 ; 0.754116 ; 0.923002 ; 1.06781 ; 1.19165 ; 1.34093 ; 1.5106 ; 1.71153 ; 1.95928 ; 2.81153 ; 3.78324 ; 4.65013 ; 5.78204 ; 7.30917 ; 
9.3195 ; 10.0038 ; 10.9104 ; 11.2126 ; 11.6124 ; 11.7886 ; 11.79 ; 11.7881 ; 11.7856 ; 11.7823 ; 11.7788 ; 11.7776 ; 12.0182 ; 12.0251 ; 12.0253 ; 12.0241 ; 12.0214 ; 12.0168 ; 12.0087 ; 11.998 ; 11.9948 ; 
11.9902 ; 11.9841 ; 12.2247 ; 12.487 ; 12.6376 ; 12.9574 ; 13.2144 ; 13.7923 ; 14.3835 ; 14.9711 ; 15.3137 ; 15.8016 ; 16.4234 ; 17.2221 ; 18.3086 ; 18.726 ; 19.3432 ; 20.2214 ; 21.1054 ; 22.7674 ; 23.2446 ; 
23.8733 ; 24.5797 ; 25.5406 ; 25.8422 ; 26.249 ; 26.7865 ; 27.6086 ; 28.5463 ] 
  
Bolt 2 - Tensile Force (kips): [48.5222 ; 48.3238 ; 48.1642 ; 47.9611 ; 47.7985 ; 47.6674 ; 47.5623 ; 47.4794 ; 47.3837 ; 47.2945 ; 47.2278 ; 47.1612 ; 46.8108 ; 46.461 ; 46.2012 ; 46.1667 ; 46.1217 ; 45.8102 ; 
45.6725 ; 45.4887 ; 45.4208 ; 45.3233 ; 45.1424 ; 44.9596 ; 44.8139 ; 44.6865 ; 44.5815 ; 44.6008 ; 44.6137 ; 44.6997 ; 44.7051 ; 44.7029 ; 44.7033 ; 44.7177 ; 44.7283 ; 44.8294 ; 45.2566 ; 45.5307 ; 45.9373 ; 
46.5513 ; 46.7663 ; 47.0893 ; 47.2049 ; 47.3675 ; 47.6208 ; 47.9683 ; 48.2946 ; 48.6028 ; 48.7078 ; 48.8651 ; 49.1043 ; 49.3808 ; 49.8329 ; 49.963 ; 50.1638 ; 50.4932 ; 50.8174 ; 51.3085 ; 51.524 ; 51.9325 ; 
52.5991 ; 53.8045 ; 54.2712 ; 54.9691 ; 55.9889 ; 57.5481 ; 59.3882 ] 
  
Bolt 2 - Shear Force (kips): [0.0667082 ; 0.235915 ; 0.454056 ; 0.732264 ; 0.977476 ; 1.19132 ; 1.37459 ; 1.53175 ; 1.72506 ; 1.95317 ; 2.24203 ; 2.61411 ; 3.52748 ; 4.48083 ; 5.28252 ; 6.2655 ; 7.29353 ; 
8.42365 ; 8.78561 ; 9.27765 ; 9.45913 ; 9.72778 ; 10.1616 ; 10.5866 ; 10.977 ; 11.3448 ; 11.8326 ; 12.4526 ; 12.6736 ; 12.9447 ; 13.065 ; 13.3666 ; 13.4949 ; 13.6746 ; 13.981 ; 14.5208 ; 15.0323 ; 15.1183 ; 
15.2321 ; 15.3934 ; 15.4499 ; 15.5338 ; 15.5635 ; 15.6042 ; 15.6669 ; 15.749 ; 15.8225 ; 15.8895 ; 15.9143 ; 15.951 ; 16.0032 ; 16.3397 ; 16.6613 ; 16.8844 ; 17.1453 ; 17.4531 ; 18.4202 ; 19.4938 ; 19.7948 ; 
20.0741 ; 20.3577 ; 20.4701 ; 20.4979 ; 20.507 ; 20.4375 ; 20.0925 ; 19.596 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8918 ; 49.8822 ; 49.9528 ; 50.0765 ; 50.2381 ; 50.4628 ; 50.7115 ; 51.2313 ; 51.9917 ; 52.8788 ; 53.8899 ; 55.041 ; 56.0595 ; 57.0364 ; 58.4633 ; 60.45 ; 63.124 ; 64.0551 ; 
65.3935 ; 65.8522 ; 66.4521 ; 67.2181 ; 67.9764 ; 68.687 ; 69.412 ; 70.6234 ; 72.5541 ; 73.2657 ; 74.2353 ; 74.6947 ; 75.2634 ; 75.4633 ; 75.7182 ; 76.0913 ; 76.7898 ; 77.9097 ; 78.3369 ; 78.9256 ; 79.6796 ; 
79.9527 ; 80.3651 ; 80.5162 ; 80.7384 ; 81.0489 ; 81.4875 ; 81.8813 ; 82.2423 ; 82.3764 ; 82.5809 ; 82.88 ; 83.3042 ; 83.884 ; 84.0873 ; 84.3844 ; 84.8039 ; 85.3841 ; 86.1409 ; 86.4541 ; 86.9845 ; 87.6481 ; 
88.5092 ; 88.8011 ; 89.2613 ; 89.828 ; 90.4932 ; 91.1489 ] 
  
Bolt 3 - Shear Force (kips): [0.0443062 ; 0.0473983 ; 0.110845 ; 0.206407 ; 0.30073 ; 0.395676 ; 0.491375 ; 0.584042 ; 0.717986 ; 0.8895 ; 1.10159 ; 1.3132 ; 1.52004 ; 1.70516 ; 1.87942 ; 2.10363 ; 2.35531 ; 
2.64439 ; 2.74182 ; 2.88341 ; 2.9469 ; 3.05333 ; 3.19472 ; 3.36649 ; 4.16808 ; 5.59731 ; 7.60054 ; 9.52809 ; 9.95911 ; 10.5512 ; 10.3664 ; 10.2509 ; 10.2117 ; 10.2963 ; 10.4346 ; 10.1438 ; 9.65449 ; 9.40831 ; 
9.11798 ; 8.98075 ; 8.99033 ; 8.97306 ; 8.96676 ; 8.95429 ; 8.93662 ; 8.89213 ; 8.84788 ; 8.82153 ; 8.80976 ; 8.79833 ; 8.77749 ; 8.73433 ; 8.65914 ; 8.62778 ; 8.6059 ; 8.58555 ; 8.49803 ; 8.35786 ; 8.41596 ; 
8.66377 ; 8.80831 ; 8.96642 ; 9.13402 ; 9.33545 ; 9.54605 ; 9.69721 ; 9.87811 ] 
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Figure B.338 Connection L8_8_0.625_0.875_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1328 
  
Plastic Stiffness (k/in): 3.9538 
  
Displacement (in): [4.5059e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.5308 ; 0.79688 ; 0.89666 ; 
0.93407 ; 0.94811 ; 0.96915 ; 1.0007 ; 1.0481 ; 1.1191 ; 1.1458 ; 1.1857 ; 1.2456 ; 1.3356 ; 1.4704 ; 1.6727 ; 1.9761 ; 2.4313 ; 2.6019 ; 2.858 ; 2.9539 ; 3.098 ; 3.314 ; 3.638 ; 4.124 ; 4.824 ; 5.524 ; 5.699 ; 5.9615 
; 6.3553 ; 6.9459 ; 7 ] 
  
Force (kips): [-1.10803 ; 0.120707 ; 0.70756 ; 1.53933 ; 2.66325 ; 4.17687 ; 6.19577 ; 8.76027 ; 11.3462 ; 13.2245 ; 14.0949 ; 14.6823 ; 15.4547 ; 16.4387 ; 17.6786 ; 19.2074 ; 19.7113 ; 19.8902 ; 19.971 ; 
20.0727 ; 20.2338 ; 20.4771 ; 20.8046 ; 20.9215 ; 21.096 ; 21.35 ; 21.6961 ; 22.1742 ; 22.8077 ; 23.6185 ; 24.6343 ; 24.9717 ; 25.4513 ; 25.6226 ; 25.8532 ; 26.166 ; 26.5756 ; 27.0744 ; 27.6099 ; 27.9892 ; 
28.0705 ; 28.1775 ; 28.3141 ; 28.4807 ; 28.4944 ] 
  
Bolt 1 - Tensile Force (kips): [48.5231 ; 48.4812 ; 48.461 ; 48.4312 ; 48.39 ; 48.3325 ; 48.2518 ; 48.1375 ; 48.0048 ; 47.8906 ; 47.8259 ; 47.7769 ; 47.686 ; 47.5472 ; 47.4293 ; 47.3108 ; 47.2722 ; 47.2581 ; 
47.2514 ; 47.2434 ; 47.2305 ; 47.2104 ; 47.1808 ; 47.1693 ; 47.1508 ; 47.1197 ; 47.07 ; 46.9822 ; 46.748 ; 46.199 ; 45.2953 ; 44.9262 ; 44.2912 ; 44.0333 ; 43.69 ; 43.2288 ; 42.575 ; 41.64 ; 40.5394 ; 39.6221 ; 
39.3913 ; 39.0686 ; 38.6412 ; 38.09 ; 38.0421 ] 
  
Bolt 1 - Shear Force (kips): [0.0725829 ; 0.0475468 ; 0.0636113 ; 0.100919 ; 0.160025 ; 0.245991 ; 0.367868 ; 0.534089 ; 0.720596 ; 0.880218 ; 0.973255 ; 1.04768 ; 1.18277 ; 1.38125 ; 1.54957 ; 1.71527 ; 
1.76947 ; 1.78909 ; 1.79816 ; 1.80927 ; 1.82703 ; 1.85455 ; 1.89502 ; 1.9107 ; 1.93567 ; 1.97721 ; 2.04296 ; 2.15758 ; 2.45219 ; 3.09486 ; 4.06815 ; 4.45018 ; 5.08783 ; 5.34068 ; 5.67358 ; 6.1141 ; 6.72386 ; 
7.5698 ; 8.53631 ; 9.32368 ; 9.51821 ; 9.7885 ; 10.1434 ; 10.5942 ; 10.6327 ] 
  
Bolt 2 - Tensile Force (kips): [48.5151 ; 48.463 ; 48.4318 ; 48.3801 ; 48.3122 ; 48.2236 ; 48.1228 ; 48.0317 ; 47.9924 ; 48.033 ; 48.0904 ; 48.1382 ; 48.2356 ; 48.508 ; 49.2587 ; 50.8886 ; 51.4045 ; 51.5842 ; 
51.6518 ; 51.7486 ; 51.8918 ; 52.0977 ; 52.3789 ; 52.4807 ; 52.631 ; 52.8555 ; 53.1818 ; 53.647 ; 54.2232 ; 54.9196 ; 55.8779 ; 56.1892 ; 56.6065 ; 56.7451 ; 56.9665 ; 57.2935 ; 57.7267 ; 58.2478 ; 58.8725 ; 
59.2701 ; 59.3389 ; 59.4226 ; 59.5209 ; 59.6162 ; 59.6235 ] 
  
Bolt 2 - Shear Force (kips): [0.055362 ; 0.052074 ; 0.093424 ; 0.15437 ; 0.24112 ; 0.36351 ; 0.53454 ; 0.76545 ; 1.0217 ; 1.2464 ; 1.3844 ; 1.5007 ; 1.7199 ; 2.0543 ; 2.3468 ; 2.6094 ; 2.6925 ; 2.7226 ; 2.7354 ; 
2.7521 ; 2.7782 ; 2.816 ; 2.8685 ; 2.8867 ; 2.9126 ; 2.9424 ; 2.9811 ; 3.0545 ; 3.2408 ; 3.6174 ; 4.1421 ; 4.3453 ; 4.677 ; 4.8087 ; 4.9722 ; 5.1772 ; 5.4527 ; 5.8304 ; 6.2346 ; 6.5703 ; 6.6583 ; 6.7821 ; 6.9502 ; 
7.1786 ; 7.1989 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9472 ; 49.8994 ; 49.8434 ; 49.7921 ; 49.7713 ; 49.7929 ; 49.8683 ; 50.0996 ; 50.5026 ; 50.8853 ; 51.3189 ; 51.8566 ; 52.9717 ; 54.8262 ; 57.8275 ; 59.0315 ; 59.472 ; 
59.6667 ; 59.8822 ; 60.2241 ; 60.6397 ; 61.1243 ; 61.3043 ; 61.5623 ; 61.9066 ; 62.3517 ; 63.0932 ; 64.184 ; 65.7298 ; 67.889 ; 68.8264 ; 70.4277 ; 71.1057 ; 71.8926 ; 72.9186 ; 74.2983 ; 76.0595 ; 77.8606 ; 
79.3325 ; 79.7384 ; 80.2456 ; 80.8919 ; 81.709 ; 81.7869 ] 
  
Bolt 3 - Shear Force (kips): [0.051104 ; 0.027237 ; 0.021643 ; 0.034494 ; 0.065042 ; 0.11601 ; 0.19348 ; 0.29847 ; 0.4068 ; 0.50086 ; 0.59188 ; 0.70751 ; 0.87609 ; 0.87947 ; 0.86819 ; 2.0716 ; 3.2275 ; 3.6483 ; 
3.5325 ; 3.4778 ; 3.0082 ; 1.751 ; 0.87938 ; 1.0521 ; 1.4417 ; 1.7102 ; 2.4677 ; 3.3431 ; 4.4358 ; 5.6031 ; 7.0979 ; 7.3538 ; 7.2546 ; 7.1797 ; 7.2023 ; 7.4236 ; 7.5251 ; 7.4808 ; 7.5075 ; 7.4686 ; 7.4246 ; 7.379 ; 
7.3084 ; 7.2235 ; 7.212 ] 
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Figure B.339 Connection L8_8_0.625_0.875_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 400.1938 
  
Plastic Stiffness (k/in): 1.1746 
  
Displacement (in): [4.3772e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 0.90857 ; 1.0084 ; 1.158 ; 
1.3825 ; 1.4667 ; 1.593 ; 1.7824 ; 2.0666 ; 2.1731 ; 2.3329 ; 2.3929 ; 2.4828 ; 2.6176 ; 2.8199 ; 2.8958 ; 3.0096 ; 3.1803 ; 3.4363 ; 3.8203 ; 3.9643 ; 4.1803 ; 4.3963 ; 4.6123 ; 4.9364 ; 5.0579 ; 5.2401 ; 5.5135 ; 
5.9236 ; 6.0774 ; 6.3081 ; 6.6541 ; 7 ] 
  
Force (kips): [-1.07668 ; 0.473275 ; 1.11188 ; 1.99856 ; 3.21166 ; 4.82157 ; 6.49008 ; 7.52016 ; 7.91857 ; 8.23026 ; 8.68609 ; 8.84687 ; 9.06821 ; 9.3738 ; 9.79709 ; 9.95375 ; 10.1742 ; 10.4778 ; 10.8905 ; 
11.0328 ; 11.2333 ; 11.5148 ; 11.8958 ; 12.0274 ; 12.2142 ; 12.2901 ; 12.4014 ; 12.5599 ; 12.7752 ; 12.8538 ; 12.9644 ; 13.1227 ; 13.3429 ; 13.6435 ; 13.7475 ; 13.896 ; 14.0339 ; 14.1633 ; 14.3536 ; 14.4184 ; 
14.5091 ; 14.6365 ; 14.8062 ; 14.8654 ; 14.9456 ; 15.0533 ; 15.1523 ] 
  
Bolt 1 - Tensile Force (kips): [48.5237 ; 48.4711 ; 48.4485 ; 48.4157 ; 48.3685 ; 48.3003 ; 48.2187 ; 48.1604 ; 48.1402 ; 48.1271 ; 48.1048 ; 48.0955 ; 48.0802 ; 48.0541 ; 48.007 ; 47.987 ; 47.9575 ; 47.9232 ; 
47.886 ; 47.8755 ; 47.8621 ; 47.8475 ; 47.8344 ; 47.8309 ; 47.8268 ; 47.8248 ; 47.822 ; 47.8184 ; 47.8149 ; 47.8135 ; 47.8123 ; 47.8115 ; 47.8124 ; 47.8169 ; 47.8195 ; 47.824 ; 47.8291 ; 47.8351 ; 47.8399 ; 
47.8422 ; 47.8466 ; 47.8553 ; 47.8691 ; 47.8747 ; 47.8846 ; 47.9011 ; 47.9183 ] 
  
Bolt 1 - Shear Force (kips): [0.071792 ; 0.056801 ; 0.083331 ; 0.12942 ; 0.20053 ; 0.30561 ; 0.43021 ; 0.5201 ; 0.55791 ; 0.59045 ; 0.64355 ; 0.66473 ; 0.69874 ; 0.7553 ; 0.85326 ; 0.89314 ; 0.95158 ; 1.024 ; 
1.1102 ; 1.137 ; 1.1736 ; 1.2192 ; 1.2733 ; 1.2911 ; 1.3159 ; 1.3257 ; 1.3399 ; 1.3606 ; 1.3893 ; 1.4001 ; 1.4154 ; 1.4371 ; 1.467 ; 1.5078 ; 1.522 ; 1.5423 ; 1.5618 ; 1.5803 ; 1.613 ; 1.6247 ; 1.641 ; 1.6631 ; 1.6955 
; 1.7072 ; 1.7229 ; 1.7444 ; 1.7648 ] 
  
Bolt 2 - Tensile Force (kips): [48.5174 ; 48.4469 ; 48.3999 ; 48.3375 ; 48.2639 ; 48.1964 ; 48.1909 ; 48.2116 ; 48.2307 ; 48.2554 ; 48.3101 ; 48.3324 ; 48.3745 ; 48.4508 ; 48.5531 ; 48.5917 ; 48.6671 ; 48.8201 ; 
49.1202 ; 49.2301 ; 49.4006 ; 49.7146 ; 50.2766 ; 50.4902 ; 50.7982 ; 50.9143 ; 51.0888 ; 51.3444 ; 51.7003 ; 51.8277 ; 52.0136 ; 52.2778 ; 52.6434 ; 53.1313 ; 53.2978 ; 53.527 ; 53.7413 ; 53.9427 ; 54.2267 ; 
54.3257 ; 54.4679 ; 54.6732 ; 54.9431 ; 55.0364 ; 55.1653 ; 55.3411 ; 55.5037 ] 
  
Bolt 2 - Shear Force (kips): [0.054548 ; 0.082029 ; 0.13458 ; 0.21196 ; 0.32452 ; 0.4851 ; 0.66727 ; 0.79115 ; 0.83695 ; 0.87536 ; 0.94831 ; 0.97633 ; 1.0234 ; 1.1092 ; 1.2592 ; 1.3208 ; 1.4142 ; 1.5399 ; 1.6952 
; 1.7422 ; 1.8043 ; 1.8841 ; 1.9775 ; 2.0065 ; 2.047 ; 2.0627 ; 2.0855 ; 2.1179 ; 2.163 ; 2.1797 ; 2.2042 ; 2.2405 ; 2.2936 ; 2.3692 ; 2.3965 ; 2.434 ; 2.4671 ; 2.4943 ; 2.5249 ; 2.5345 ; 2.5472 ; 2.5651 ; 2.5919 ; 
2.6017 ; 2.6149 ; 2.6326 ; 2.6488 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9055 ; 49.8331 ; 49.7613 ; 49.7134 ; 49.6935 ; 49.7517 ; 49.9286 ; 50.125 ; 50.3999 ; 50.8256 ; 50.9893 ; 51.2448 ; 51.6368 ; 52.2192 ; 52.498 ; 52.9729 ; 53.7689 ; 
54.9534 ; 55.3696 ; 55.9562 ; 56.8519 ; 58.1354 ; 58.5975 ; 59.2797 ; 59.5442 ; 59.8711 ; 60.2119 ; 60.6915 ; 60.8516 ; 61.0515 ; 61.3671 ; 61.8734 ; 62.6256 ; 62.9073 ; 63.3644 ; 63.7695 ; 64.2018 ; 65.239 ; 
65.5856 ; 66.0518 ; 66.639 ; 67.4952 ; 67.8075 ; 68.1877 ; 68.6646 ; 69.179 ] 
  
Bolt 3 - Shear Force (kips): [0.047699 ; 0.021373 ; 0.033243 ; 0.066617 ; 0.12318 ; 0.20287 ; 0.26077 ; 0.2613 ; 0.27204 ; 0.29535 ; 0.36844 ; 0.39875 ; 0.44544 ; 0.54275 ; 0.70329 ; 1.1814 ; 1.929 ; 2.8709 ; 
3.9611 ; 4.2855 ; 4.5033 ; 4.8274 ; 5.1967 ; 5.297 ; 5.4333 ; 5.2249 ; 4.5986 ; 3.4181 ; 2.3365 ; 1.8583 ; 1.3357 ; 1.0119 ; 1.1153 ; 2.0007 ; 2.3276 ; 2.6923 ; 3.2004 ; 3.6276 ; 3.4864 ; 3.4062 ; 3.4288 ; 3.5805 ; 
3.7289 ; 3.8236 ; 3.9915 ; 4.2029 ; 4.2574 ] 
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Figure B.340 Connection L8_8_0.625_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.8182e+003 
  
Plastic Stiffness (k/in): 20.2039 
  
Displacement (in): [4.4175e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.018738 ; 0.02121 ; 0.024918 ; 0.030479 ; 0.038822 ; 0.051336 ; 0.070108 ; 0.098264 ; 0.12642 ; 
0.15458 ; 0.19681 ; 0.26017 ; 0.35519 ; 0.39083 ; 0.40419 ; 0.42424 ; 0.45431 ; 0.49941 ; 0.56706 ; 0.59243 ; 0.63048 ; 0.68757 ; 0.70897 ; 0.74108 ; 0.78924 ; 0.80731 ; 0.8344 ; 0.87503 ; 0.93599 ; 0.95885 ; 
0.99314 ; 1.006 ; 1.0253 ; 1.0542 ; 1.0651 ; 1.0813 ; 1.1057 ; 1.1149 ; 1.1286 ; 1.1492 ; 1.1801 ; 1.2265 ; 1.2438 ; 1.2699 ; 1.309 ; 1.3677 ; 1.3897 ; 1.4226 ; 1.4721 ; 1.5463 ; 1.5742 ; 1.6159 ; 1.6786 ; 1.7725 ; 
1.9134 ; 1.9663 ; 2.0456 ; 2.1645 ; 2.3428 ; 2.5 ] 
  
Force (kips): [-1.53337 ; 2.78926 ; 5.92413 ; 9.76689 ; 13.024 ; 15.7881 ; 19.1026 ; 20.1288 ; 21.4592 ; 23.0861 ; 24.9417 ; 26.7828 ; 28.3212 ; 29.6827 ; 31.1188 ; 32.2698 ; 33.2544 ; 34.5441 ; 36.1696 ; 
38.2078 ; 38.9574 ; 39.2452 ; 39.626 ; 40.1831 ; 40.9246 ; 41.9612 ; 42.3314 ; 42.8467 ; 43.5838 ; 43.8548 ; 44.2466 ; 44.8735 ; 45.0964 ; 45.4156 ; 45.9323 ; 46.6195 ; 46.8674 ; 47.2533 ; 47.3926 ; 47.6053 ; 
47.9027 ; 48.0168 ; 48.1813 ; 48.421 ; 48.5111 ; 48.6498 ; 48.8504 ; 49.1327 ; 49.5386 ; 49.6879 ; 49.9068 ; 50.2242 ; 50.6614 ; 50.8194 ; 51.05 ; 51.3849 ; 51.8509 ; 52.0174 ; 52.279 ; 52.6436 ; 53.142 ; 53.812 
; 54.0436 ; 54.3698 ; 54.8142 ; 55.3934 ; 55.8438 ] 
  
Bolt 1 - Tensile Force (kips): [48.5929 ; 48.4286 ; 48.3042 ; 48.139 ; 47.989 ; 47.855 ; 47.682 ; 47.625 ; 47.5487 ; 47.4518 ; 47.3327 ; 47.1928 ; 47.0241 ; 46.5347 ; 45.4212 ; 44.3634 ; 43.3542 ; 41.8755 ; 
39.6936 ; 36.7092 ; 35.8198 ; 35.7673 ; 35.7485 ; 35.7268 ; 35.7036 ; 35.6772 ; 35.6681 ; 35.6561 ; 35.6404 ; 35.5824 ; 35.5059 ; 35.4747 ; 35.4645 ; 35.4507 ; 35.4294 ; 35.4091 ; 35.4027 ; 35.3044 ; 35.2599 ; 
35.1238 ; 34.9505 ; 34.8448 ; 34.7188 ; 34.5921 ; 34.5212 ; 34.3633 ; 34.1264 ; 33.7803 ; 33.2838 ; 33.0608 ; 32.7864 ; 32.3104 ; 31.7145 ; 31.452 ; 31.0351 ; 30.5061 ; 29.8818 ; 29.6437 ; 29.3281 ; 28.936 ; 
28.5006 ; 28.1087 ; 28.0014 ; 27.8266 ; 27.5515 ; 27.2232 ; 26.9726 ] 
  
Bolt 1 - Shear Force (kips): [0.0767005 ; 0.189167 ; 0.368192 ; 0.596645 ; 0.797268 ; 0.972709 ; 1.19036 ; 1.25975 ; 1.3515 ; 1.46678 ; 1.60619 ; 1.76899 ; 1.96586 ; 2.54393 ; 3.74623 ; 4.79868 ; 5.75298 ; 
7.07342 ; 8.88438 ; 11.1396 ; 11.7517 ; 11.7854 ; 11.7881 ; 11.7863 ; 11.781 ; 11.7731 ; 11.7703 ; 11.7664 ; 11.7612 ; 11.9031 ; 12.0029 ; 12.0004 ; 11.9963 ; 11.9884 ; 11.9749 ; 11.9575 ; 11.9513 ; 12.4069 ; 
12.5678 ; 12.9945 ; 13.4299 ; 13.6958 ; 14.0443 ; 14.5589 ; 14.7891 ; 15.2381 ; 15.8662 ; 16.6557 ; 17.7892 ; 18.2571 ; 18.7949 ; 19.5966 ; 20.5336 ; 20.9295 ; 21.5567 ; 22.3797 ; 23.3328 ; 23.6739 ; 24.1206 ; 
24.683 ; 25.3706 ; 26.0793 ; 26.2931 ; 26.6465 ; 27.2516 ; 28.0149 ; 28.6424 ] 
  
Bolt 2 - Tensile Force (kips): [48.6016 ; 48.3957 ; 48.2349 ; 48.0335 ; 47.8757 ; 47.7502 ; 47.6059 ; 47.5652 ; 47.5154 ; 47.4614 ; 47.4014 ; 47.3466 ; 47.2672 ; 47.0013 ; 46.4852 ; 46.246 ; 46.1473 ; 46.099 ; 
45.9965 ; 45.7668 ; 45.6367 ; 45.5626 ; 45.4593 ; 45.3216 ; 45.1546 ; 44.9905 ; 44.9493 ; 44.946 ; 44.9742 ; 45.0129 ; 45.0494 ; 45.03 ; 45.0443 ; 45.0611 ; 45.0877 ; 45.7394 ; 46.0496 ; 46.492 ; 46.6575 ; 
46.8878 ; 47.2343 ; 47.3528 ; 47.5299 ; 47.7867 ; 47.8767 ; 47.9994 ; 48.1836 ; 48.464 ; 48.873 ; 49.0221 ; 49.1968 ; 49.4305 ; 49.8328 ; 49.9814 ; 50.2007 ; 50.475 ; 50.8397 ; 50.9749 ; 51.2238 ; 51.6333 ; 
52.2643 ; 53.2984 ; 53.6862 ; 54.2767 ; 55.182 ; 56.4701 ; 57.5875 ] 
  
Bolt 2 - Shear Force (kips): [0.104582 ; 0.204597 ; 0.412425 ; 0.678674 ; 0.912056 ; 1.11461 ; 1.36507 ; 1.44484 ; 1.55111 ; 1.68763 ; 1.85977 ; 2.08297 ; 2.38399 ; 3.04902 ; 4.2317 ; 5.18475 ; 5.98723 ; 
6.95877 ; 7.99585 ; 9.2006 ; 9.63757 ; 9.82446 ; 10.0937 ; 10.4768 ; 10.9991 ; 11.6825 ; 11.9172 ; 12.2178 ; 12.6277 ; 12.7517 ; 12.9519 ; 13.4752 ; 13.689 ; 14.066 ; 14.7358 ; 15.095 ; 15.1858 ; 15.303 ; 
15.3446 ; 15.3989 ; 15.4813 ; 15.5086 ; 15.5495 ; 15.6073 ; 15.6275 ; 15.6543 ; 15.6939 ; 15.754 ; 15.8398 ; 15.8702 ; 16.1116 ; 16.5157 ; 16.9935 ; 17.1188 ; 17.2783 ; 17.6435 ; 18.1652 ; 18.3422 ; 18.5244 ; 
18.7708 ; 19.0587 ; 19.3726 ; 19.457 ; 19.5175 ; 19.4534 ; 19.3327 ; 19.1539 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8914 ; 49.88 ; 49.9537 ; 50.0782 ; 50.236 ; 50.5792 ; 50.7246 ; 51.0046 ; 51.4645 ; 52.083 ; 52.8494 ; 53.7282 ; 54.7459 ; 56.0397 ; 57.2671 ; 58.4667 ; 60.1586 ; 62.4639 ; 
65.5775 ; 66.5427 ; 66.8444 ; 67.2503 ; 67.889 ; 68.7847 ; 70.2568 ; 70.9016 ; 71.8006 ; 73.086 ; 73.5439 ; 74.1591 ; 75.2629 ; 75.6355 ; 76.129 ; 77.0306 ; 78.4072 ; 78.9335 ; 79.6204 ; 79.8697 ; 80.2339 ; 
80.7672 ; 80.9588 ; 81.2213 ; 81.5792 ; 81.7055 ; 81.8908 ; 82.1568 ; 82.5323 ; 83.0714 ; 83.2692 ; 83.5613 ; 83.9872 ; 84.5447 ; 84.7372 ; 85.0142 ; 85.4089 ; 85.9479 ; 86.1327 ; 86.5226 ; 87.0362 ; 87.7036 ; 
88.6372 ; 88.9566 ; 89.3826 ; 89.943 ; 90.5889 ; 91.088 ] 
  
Bolt 3 - Shear Force (kips): [0.0552941 ; 0.0372774 ; 0.0992516 ; 0.193031 ; 0.285604 ; 0.378217 ; 0.516993 ; 0.567771 ; 0.643535 ; 0.746286 ; 0.883587 ; 1.05735 ; 1.24908 ; 1.43284 ; 1.66448 ; 1.87383 ; 
2.06225 ; 2.2881 ; 2.5572 ; 2.9028 ; 3.05576 ; 3.12364 ; 3.19166 ; 3.35226 ; 4.21217 ; 6.85495 ; 7.90201 ; 9.04385 ; 9.98134 ; 10.2396 ; 10.7151 ; 10.5508 ; 10.5305 ; 10.655 ; 10.2326 ; 9.71017 ; 9.42887 ; 
9.28299 ; 9.27586 ; 9.25713 ; 9.18013 ; 9.15279 ; 9.1213 ; 9.08466 ; 9.06957 ; 9.04317 ; 9.00455 ; 8.96994 ; 8.92047 ; 8.90041 ; 8.91098 ; 8.89967 ; 8.84578 ; 8.81796 ; 8.76645 ; 8.6753 ; 8.53636 ; 8.50404 ; 
8.72638 ; 8.91106 ; 9.0293 ; 9.279 ; 9.43511 ; 9.58703 ; 9.76752 ; 9.93636 ; 10.0649 ] 
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Figure B.341 Connection L8_8_0.625_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 890.9458 
  
Plastic Stiffness (k/in): 4.8629 
  
Displacement (in): [5.1821e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 0.90857 ; 0.93351 ; 0.97093 
; 1.0271 ; 1.1113 ; 1.2375 ; 1.2849 ; 1.3559 ; 1.4625 ; 1.6223 ; 1.8621 ; 2.2217 ; 2.7611 ; 2.9361 ; 3.1986 ; 3.5923 ; 4.183 ; 4.883 ; 5.583 ; 5.758 ; 6.0205 ; 6.4142 ; 7 ] 
  
Force (kips): [-1.29512 ; 1.7068 ; 3.57724 ; 5.98196 ; 8.9278 ; 11.7251 ; 13.5013 ; 14.2814 ; 14.9189 ; 15.7751 ; 16.8555 ; 17.2259 ; 17.7356 ; 18.4509 ; 19.4115 ; 19.7411 ; 19.8588 ; 20.0499 ; 20.3351 ; 20.7444 
; 21.287 ; 21.4838 ; 21.7512 ; 22.1272 ; 22.6371 ; 23.31 ; 24.1844 ; 25.2497 ; 25.5707 ; 25.9825 ; 26.5049 ; 27.1161 ; 27.6374 ; 28.0114 ; 28.0905 ; 28.1948 ; 28.3292 ; 28.4919 ] 
  
Bolt 1 - Tensile Force (kips): [48.5906 ; 48.4736 ; 48.3954 ; 48.2871 ; 48.1375 ; 47.9742 ; 47.8509 ; 47.7842 ; 47.7211 ; 47.6054 ; 47.5037 ; 47.4722 ; 47.4293 ; 47.3675 ; 47.2831 ; 47.2528 ; 47.2418 ; 47.2235 ; 
47.1957 ; 47.1522 ; 47.0866 ; 47.0588 ; 47.0173 ; 46.946 ; 46.7964 ; 46.4319 ; 45.8224 ; 44.7271 ; 44.2717 ; 43.674 ; 42.8778 ; 41.7594 ; 40.6551 ; 39.7125 ; 39.4779 ; 39.1515 ; 38.7154 ; 38.1501 ] 
  
Bolt 1 - Shear Force (kips): [0.0644202 ; 0.138901 ; 0.252168 ; 0.409153 ; 0.617374 ; 0.839439 ; 1.00657 ; 1.10076 ; 1.19224 ; 1.35325 ; 1.49473 ; 1.53799 ; 1.59625 ; 1.67592 ; 1.78316 ; 1.82107 ; 1.83474 ; 
1.85722 ; 1.89146 ; 1.94471 ; 2.02522 ; 2.05897 ; 2.10967 ; 2.19712 ; 2.37917 ; 2.80988 ; 3.48136 ; 4.61565 ; 5.06694 ; 5.64735 ; 6.39865 ; 7.41512 ; 8.38363 ; 9.18872 ; 9.38462 ; 9.65659 ; 10.0173 ; 10.4782 ] 
  
Bolt 2 - Tensile Force (kips): [48.5902 ; 48.4332 ; 48.3262 ; 48.2134 ; 48.1316 ; 48.1402 ; 48.2277 ; 48.2936 ; 48.3585 ; 48.5308 ; 49.0418 ; 49.3115 ; 49.7843 ; 50.5471 ; 51.5867 ; 51.9284 ; 52.0517 ; 52.2323 ; 
52.4882 ; 52.8329 ; 53.2936 ; 53.4526 ; 53.6849 ; 54.0255 ; 54.4934 ; 55.0911 ; 55.8895 ; 56.8632 ; 57.0986 ; 57.466 ; 57.985 ; 58.5874 ; 59.1453 ; 59.4903 ; 59.5445 ; 59.6087 ; 59.6865 ; 59.7629 ] 
  
Bolt 2 - Shear Force (kips): [0.089867 ; 0.15031 ; 0.2816 ; 0.46394 ; 0.70196 ; 0.95254 ; 1.1572 ; 1.2943 ; 1.4351 ; 1.7044 ; 1.9713 ; 2.0472 ; 2.1404 ; 2.2532 ; 2.3959 ; 2.4488 ; 2.4685 ; 2.5003 ; 2.5479 ; 2.6212 
; 2.7255 ; 2.7637 ; 2.8102 ; 2.8684 ; 2.9862 ; 3.246 ; 3.6366 ; 4.2565 ; 4.5024 ; 4.797 ; 5.1533 ; 5.6159 ; 6.0281 ; 6.3744 ; 6.4641 ; 6.5903 ; 6.7601 ; 6.9842 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8287 ; 49.7716 ; 49.7949 ; 49.8921 ; 50.2038 ; 50.6292 ; 51.0298 ; 51.4916 ; 52.1841 ; 53.5692 ; 54.0885 ; 54.8915 ; 56.2169 ; 58.3268 ; 59.1197 ; 59.4171 ; 59.8616 ; 
60.4471 ; 61.1107 ; 61.9605 ; 62.2586 ; 62.6037 ; 63.1607 ; 64.0016 ; 65.2375 ; 67.0226 ; 69.6342 ; 70.8841 ; 72.3434 ; 74.094 ; 76.2143 ; 77.9592 ; 79.4027 ; 79.7961 ; 80.3023 ; 80.9328 ; 81.7448 ] 
  
Bolt 3 - Shear Force (kips): [0.062774 ; 0.032245 ; 0.085507 ; 0.17305 ; 0.28909 ; 0.39951 ; 0.50457 ; 0.60741 ; 0.74692 ; 0.89152 ; 0.86576 ; 0.86815 ; 0.8779 ; 1.4177 ; 2.8629 ; 3.6149 ; 3.8323 ; 3.6195 ; 
2.6747 ; 1.0895 ; 1.3701 ; 1.6776 ; 2.3839 ; 3.096 ; 4.0564 ; 5.0852 ; 6.4045 ; 7.4078 ; 7.2321 ; 7.2887 ; 7.4833 ; 7.4435 ; 7.4738 ; 7.4547 ; 7.4193 ; 7.3704 ; 7.2978 ; 7.2012 ] 
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Figure B.342 Connection L8_8_0.625_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_0.875_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 423.0418 
  
Plastic Stiffness (k/in): 1.0795 
  
Displacement (in): [4.9659e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 0.90857 ; 1.0084 ; 1.158 ; 
1.3825 ; 1.4667 ; 1.593 ; 1.7824 ; 2.0666 ; 2.1731 ; 2.3329 ; 2.3929 ; 2.4828 ; 2.6176 ; 2.8199 ; 3.0222 ; 3.2245 ; 3.5279 ; 3.9831 ; 4.1537 ; 4.4097 ; 4.6018 ; 4.8898 ; 4.9978 ; 5.1598 ; 5.4028 ; 5.7673 ; 5.904 ; 
6.1091 ; 6.186 ; 6.3013 ; 6.4743 ; 6.7338 ; 7 ] 
  
Force (kips): [-1.24174 ; 0.442743 ; 1.07177 ; 1.94618 ; 3.14375 ; 4.7352 ; 6.4231 ; 7.51344 ; 7.92443 ; 8.23314 ; 8.68756 ; 8.84827 ; 9.06878 ; 9.37276 ; 9.79453 ; 9.94985 ; 10.1676 ; 10.4679 ; 10.8792 ; 
11.0219 ; 11.2227 ; 11.5061 ; 11.8899 ; 12.0228 ; 12.2113 ; 12.2872 ; 12.3979 ; 12.5573 ; 12.772 ; 12.9716 ; 13.1557 ; 13.4106 ; 13.7525 ; 13.8709 ; 14.0339 ; 14.1513 ; 14.3239 ; 14.3822 ; 14.4649 ; 14.5802 ; 
14.7404 ; 14.7961 ; 14.8735 ; 14.9011 ; 14.9403 ; 14.9959 ; 15.0735 ; 15.1498 ] 
  
Bolt 1 - Tensile Force (kips): [48.5921 ; 48.5275 ; 48.5009 ; 48.4628 ; 48.4075 ; 48.3274 ; 48.229 ; 48.1564 ; 48.1321 ; 48.1172 ; 48.0909 ; 48.0801 ; 48.0622 ; 48.0323 ; 47.9787 ; 47.9576 ; 47.9367 ; 47.9159 ; 
47.8865 ; 47.8751 ; 47.8612 ; 47.845 ; 47.8269 ; 47.8214 ; 47.8144 ; 47.8114 ; 47.8074 ; 47.8019 ; 47.7964 ; 47.7914 ; 47.7879 ; 47.7842 ; 47.7827 ; 47.783 ; 47.7849 ; 47.7865 ; 47.7851 ; 47.7851 ; 47.7861 ; 
47.7898 ; 47.7956 ; 47.7977 ; 47.8023 ; 47.8042 ; 47.8074 ; 47.8127 ; 47.8214 ; 47.8297 ] 
  
Bolt 1 - Shear Force (kips): [0.062818 ; 0.073004 ; 0.10845 ; 0.16357 ; 0.24581 ; 0.36561 ; 0.50901 ; 0.6161 ; 0.6589 ; 0.69308 ; 0.75048 ; 0.77321 ; 0.81041 ; 0.8708 ; 0.9734 ; 1.0125 ; 1.0547 ; 1.1034 ; 1.1728 
; 1.1989 ; 1.2333 ; 1.2775 ; 1.3334 ; 1.3524 ; 1.3791 ; 1.3895 ; 1.4045 ; 1.4262 ; 1.4553 ; 1.4834 ; 1.5094 ; 1.5462 ; 1.5963 ; 1.6142 ; 1.6396 ; 1.6586 ; 1.6914 ; 1.7031 ; 1.7196 ; 1.7418 ; 1.7746 ; 1.7872 ; 1.8044 ; 
1.8107 ; 1.8197 ; 1.8326 ; 1.851 ; 1.8703 ] 
  
Bolt 2 - Tensile Force (kips): [48.5957 ; 48.5131 ; 48.4696 ; 48.4125 ; 48.3465 ; 48.303 ; 48.3176 ; 48.37 ; 48.3956 ; 48.4263 ; 48.4896 ; 48.5138 ; 48.5545 ; 48.6298 ; 48.7414 ; 48.7907 ; 48.9116 ; 49.1123 ; 
49.4454 ; 49.5641 ; 49.7758 ; 50.1536 ; 50.7665 ; 50.987 ; 51.2988 ; 51.4162 ; 51.5884 ; 51.8343 ; 52.1818 ; 52.4988 ; 52.79 ; 53.1918 ; 53.7252 ; 53.9038 ; 54.1519 ; 54.329 ; 54.5734 ; 54.6577 ; 54.7803 ; 
54.9615 ; 55.2091 ; 55.2931 ; 55.4133 ; 55.4561 ; 55.5175 ; 55.6051 ; 55.7298 ; 55.8493 ] 
  
Bolt 2 - Shear Force (kips): [0.088055 ; 0.079902 ; 0.11819 ; 0.1811 ; 0.27569 ; 0.41154 ; 0.56791 ; 0.68076 ; 0.72374 ; 0.75832 ; 0.82547 ; 0.85164 ; 0.89936 ; 0.9854 ; 1.1354 ; 1.1944 ; 1.2682 ; 1.3675 ; 
1.5006 ; 1.5459 ; 1.6065 ; 1.684 ; 1.7779 ; 1.8085 ; 1.8511 ; 1.8668 ; 1.8889 ; 1.9212 ; 1.966 ; 2.0105 ; 2.0531 ; 2.1162 ; 2.2092 ; 2.2429 ; 2.2894 ; 2.3217 ; 2.363 ; 2.3763 ; 2.3949 ; 2.4158 ; 2.4446 ; 2.4553 ; 
2.4702 ; 2.4758 ; 2.4837 ; 2.495 ; 2.511 ; 2.5273 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9058 ; 49.8328 ; 49.7612 ; 49.7148 ; 49.701 ; 49.7676 ; 49.9512 ; 50.1475 ; 50.4175 ; 50.8416 ; 51.0016 ; 51.2518 ; 51.641 ; 52.2188 ; 52.4924 ; 52.9598 ; 53.7511 ; 54.936 
; 55.3554 ; 55.9457 ; 56.8534 ; 58.1588 ; 58.6285 ; 59.3246 ; 59.5989 ; 59.9323 ; 60.2793 ; 60.7574 ; 61.1465 ; 61.5165 ; 62.1148 ; 62.995 ; 63.3442 ; 63.8319 ; 64.2536 ; 65.1982 ; 65.5008 ; 65.9281 ; 66.446 ; 
67.2516 ; 67.5375 ; 67.9116 ; 68.0441 ; 68.2212 ; 68.4625 ; 68.7995 ; 69.2273 ] 
  
Bolt 3 - Shear Force (kips): [0.059241 ; 0.022572 ; 0.02714 ; 0.056029 ; 0.10879 ; 0.18489 ; 0.23939 ; 0.24295 ; 0.25558 ; 0.28189 ; 0.35529 ; 0.38725 ; 0.43551 ; 0.53295 ; 0.69503 ; 1.1787 ; 1.9259 ; 2.87 ; 
3.954 ; 4.2821 ; 4.5023 ; 4.8342 ; 5.2079 ; 5.3064 ; 5.4425 ; 5.2488 ; 4.6739 ; 3.4744 ; 2.4006 ; 1.3866 ; 0.9937 ; 1.2271 ; 2.258 ; 2.5387 ; 3.1313 ; 3.481 ; 3.3586 ; 3.3081 ; 3.2944 ; 3.4726 ; 3.5704 ; 3.6294 ; 
3.7914 ; 3.8622 ; 3.9512 ; 4.0634 ; 4.2306 ; 4.2066 ] 
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Figure B.343 Connection L8_8_0.625_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.4913e+003 
  
Plastic Stiffness (k/in): 20.5470 
  
Displacement (in): [1.1374e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.50138 ; 0.52142 ; 0.55149 ; 0.56277 ; 0.57968 ; 0.60505 ; 0.61456 ; 0.62883 ; 0.65024 ; 0.68235 ; 0.73051 ; 0.80276 ; 0.91112 ; 1.0737 ; 1.1346 ; 1.2261 ; 1.3632 ; 1.4146 ; 1.4918 ; 1.5207 ; 1.5641 ; 1.6292 ; 
1.7269 ; 1.8733 ; 1.9282 ; 2.0106 ; 2.1342 ; 2.2578 ; 2.3813 ; 2.5 ] 
  
Force (kips): [-2.26933 ; 2.97882 ; 6.50274 ; 10.7312 ; 15.5403 ; 20.0006 ; 22.854 ; 23.3552 ; 23.9012 ; 24.5555 ; 25.3872 ; 26.4326 ; 27.6531 ; 29.0687 ; 30.6951 ; 32.6947 ; 35.1826 ; 36.0217 ; 36.3757 ; 36.842 
; 37.0168 ; 37.2763 ; 37.6566 ; 37.7935 ; 38.0131 ; 38.3591 ; 38.8269 ; 39.4703 ; 40.3178 ; 41.4311 ; 42.8229 ; 43.2645 ; 43.842 ; 44.5691 ; 44.82 ; 45.1593 ; 45.2767 ; 45.4592 ; 45.7787 ; 46.1796 ; 46.6856 ; 
46.8532 ; 47.0798 ; 47.3837 ; 47.6682 ; 47.9362 ; 48.1591 ] 
  
Bolt 1 - Tensile Force (kips): [63.2848 ; 63.0829 ; 62.9393 ; 62.7562 ; 62.5324 ; 62.3062 ; 62.139 ; 62.099 ; 62.0452 ; 61.9682 ; 61.8567 ; 61.699 ; 61.5094 ; 61.3432 ; 61.1583 ; 60.8219 ; 59.6444 ; 59.0476 ; 
58.7557 ; 58.3527 ; 58.1937 ; 57.953 ; 57.5867 ; 57.4498 ; 57.2243 ; 56.8487 ; 56.3053 ; 55.4953 ; 54.2933 ; 52.4929 ; 49.578 ; 48.3397 ; 46.2727 ; 44.9721 ; 44.8816 ; 44.8249 ; 44.8114 ; 44.8027 ; 44.8008 ; 
44.7998 ; 44.7954 ; 44.7927 ; 44.7853 ; 44.7722 ; 44.7635 ; 44.7581 ; 44.768 ] 
  
Bolt 1 - Shear Force (kips): [0.145672 ; 0.166521 ; 0.335822 ; 0.555631 ; 0.819074 ; 1.07911 ; 1.27156 ; 1.32003 ; 1.38711 ; 1.48444 ; 1.62504 ; 1.82035 ; 2.04757 ; 2.24627 ; 2.46639 ; 2.85968 ; 4.39191 ; 
5.10243 ; 5.43116 ; 5.87031 ; 6.03913 ; 6.29063 ; 6.66399 ; 6.8008 ; 7.02337 ; 7.38779 ; 7.89952 ; 8.63331 ; 9.66469 ; 11.0954 ; 13.0477 ; 13.7038 ; 14.5133 ; 14.8045 ; 14.7982 ; 14.789 ; 14.786 ; 14.784 ; 
14.7837 ; 14.7836 ; 14.7822 ; 14.7813 ; 14.7788 ; 14.7745 ; 14.768 ; 14.7591 ; 14.7478 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.281 ; 62.9477 ; 62.6995 ; 62.3733 ; 61.9762 ; 61.5481 ; 61.0959 ; 60.9229 ; 60.6461 ; 60.18 ; 59.4302 ; 58.1562 ; 56.4826 ; 55.0342 ; 53.7747 ; 52.8715 ; 52.2666 ; 52.1739 ; 
52.1041 ; 52.057 ; 52.0376 ; 52.0149 ; 51.9955 ; 51.9909 ; 51.9724 ; 51.9262 ; 51.9021 ; 51.9167 ; 52.0401 ; 52.4017 ; 53.0192 ; 53.1908 ; 53.2948 ; 53.114 ; 53.0497 ; 53.0174 ; 53.0152 ; 53.1041 ; 53.5577 ; 
54.0689 ; 54.7108 ; 54.9179 ; 55.2148 ; 55.6477 ; 56.0373 ; 56.3543 ; 56.7277 ] 
  
Bolt 2 - Shear Force (kips): [0.119712 ; 0.308695 ; 0.58133 ; 0.928474 ; 1.34615 ; 1.76805 ; 2.11203 ; 2.20391 ; 2.33064 ; 2.5024 ; 2.72584 ; 2.97137 ; 3.19276 ; 3.3607 ; 3.60846 ; 4.07368 ; 5.47404 ; 5.94824 ; 
6.15576 ; 6.41337 ; 6.51115 ; 6.65262 ; 6.85453 ; 6.92683 ; 7.04669 ; 7.24537 ; 7.50576 ; 7.85087 ; 8.27229 ; 8.75011 ; 9.3504 ; 9.6131 ; 10.1591 ; 11.1671 ; 11.4996 ; 11.9159 ; 12.056 ; 12.2928 ; 12.8149 ; 
13.3091 ; 13.8745 ; 14.0834 ; 14.3565 ; 14.7832 ; 15.2023 ; 15.6012 ; 15.9282 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8295 ; 64.732 ; 64.6872 ; 64.7124 ; 64.615 ; 64.474 ; 64.3684 ; 64.2242 ; 64.041 ; 63.8571 ; 63.7552 ; 63.9083 ; 64.3587 ; 65.4186 ; 67.3163 ; 70.1829 ; 71.1712 ; 71.4958 ; 
71.9206 ; 72.0546 ; 72.2675 ; 72.5846 ; 72.6985 ; 72.9136 ; 73.2908 ; 73.7303 ; 74.3541 ; 75.1256 ; 76.1788 ; 77.8066 ; 78.3972 ; 79.1907 ; 80.2728 ; 80.697 ; 81.227 ; 81.419 ; 81.7013 ; 82.1447 ; 82.7725 ; 
83.6006 ; 83.8869 ; 84.2819 ; 84.8282 ; 85.4785 ; 86.415 ; 87.2125 ] 
  
Bolt 3 - Shear Force (kips): [0.0642871 ; 0.0621101 ; 0.146134 ; 0.274427 ; 0.453689 ; 0.64215 ; 0.79524 ; 0.828841 ; 0.868079 ; 0.932172 ; 1.0466 ; 1.21397 ; 1.37159 ; 1.46928 ; 1.60446 ; 1.84971 ; 2.04992 ; 
2.14856 ; 2.3057 ; 2.48233 ; 2.74248 ; 3.71907 ; 4.78282 ; 5.29146 ; 5.8198 ; 6.28703 ; 7.11902 ; 7.66138 ; 8.57375 ; 9.79303 ; 11.1719 ; 11.7193 ; 12.5464 ; 13.424 ; 13.7357 ; 14.1907 ; 14.3533 ; 14.5757 ; 
14.7887 ; 15.1435 ; 15.6663 ; 15.7888 ; 16.1006 ; 16.5502 ; 16.7546 ; 16.5075 ; 16.4452 ] 
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Figure B.344 Connection L8_8_0.625_1.0_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5887e+003 
  
Plastic Stiffness (k/in): 3.7695 
  
Displacement (in): [8.7442e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.73254 ; 0.81272 ; 0.93299 ; 1.1134 ; 1.3634 ; 1.3673 ; 1.3732 ; 1.382 ; 1.3951 ; 1.4149 ; 1.4446 ; 1.4891 ; 1.5558 ; 1.6559 ; 1.8061 ; 1.8624 ; 1.9469 ; 2.0736 ; 2.2636 ; 2.5 ] 
  
Force (kips): [-2.13171 ; 0.192173 ; 0.97128 ; 2.03449 ; 3.43145 ; 5.25229 ; 7.43887 ; 9.36913 ; 10.4669 ; 10.9009 ; 11.2971 ; 11.9181 ; 12.7384 ; 13.0238 ; 13.4554 ; 14.0675 ; 14.8025 ; 15.0516 ; 15.3857 ; 
15.8341 ; 16.4175 ; 17.1271 ; 17.1426 ; 17.1655 ; 17.198 ; 17.2435 ; 17.3066 ; 17.3936 ; 17.5207 ; 17.6937 ; 17.9426 ; 18.2759 ; 18.3984 ; 18.5682 ; 18.8027 ; 19.1609 ; 19.559 ] 
  
Bolt 1 - Tensile Force (kips): [63.2842 ; 63.1962 ; 63.1669 ; 63.1246 ; 63.0672 ; 62.9879 ; 62.8849 ; 62.7843 ; 62.7209 ; 62.6984 ; 62.6814 ; 62.6433 ; 62.5917 ; 62.577 ; 62.5564 ; 62.519 ; 62.4824 ; 62.4729 ; 
62.4658 ; 62.4636 ; 62.4718 ; 62.4913 ; 62.4911 ; 62.4906 ; 62.4901 ; 62.4897 ; 62.4897 ; 62.4905 ; 62.4919 ; 62.4962 ; 62.5034 ; 62.518 ; 62.5232 ; 62.533 ; 62.5495 ; 62.5649 ; 62.5872 ] 
  
Bolt 1 - Shear Force (kips): [ 0.13867 ; 0.083116 ; 0.09613 ; 0.13215 ; 0.19423 ; 0.28735 ; 0.41173 ; 0.53648 ; 0.62316 ; 0.66721 ; 0.71199 ; 0.79595 ; 0.91082 ; 0.94809 ; 1.0037 ; 1.0951 ; 1.2049 ; 1.2401 ; 
1.2834 ; 1.3367 ; 1.401 ; 1.4776 ; 1.4796 ; 1.4824 ; 1.4864 ; 1.4921 ; 1.4999 ; 1.5107 ; 1.5266 ; 1.5477 ; 1.5783 ; 1.6196 ; 1.6353 ; 1.6564 ; 1.686 ; 1.7408 ; 1.8046 ] 
  
Bolt 2 - Tensile Force (kips): [63.2759 ; 63.1339 ; 63.0754 ; 62.9906 ; 62.8855 ; 62.7442 ; 62.5834 ; 62.4456 ; 62.3558 ; 62.3103 ; 62.251 ; 62.1228 ; 61.8788 ; 61.7329 ; 61.4435 ; 60.9376 ; 60.2655 ; 60.0388 ; 
59.7673 ; 59.4937 ; 59.2005 ; 58.9658 ; 58.9603 ; 58.9521 ; 58.9404 ; 58.924 ; 58.9029 ; 58.8784 ; 58.8455 ; 58.8128 ; 58.7752 ; 58.746 ; 58.7419 ; 58.7463 ; 58.7662 ; 58.788 ; 58.8879 ] 
  
Bolt 2 - Shear Force (kips): [0.11137 ; 0.11366 ; 0.17925 ; 0.27216 ; 0.40187 ; 0.58071 ; 0.81173 ; 1.0409 ; 1.1976 ; 1.2687 ; 1.3533 ; 1.5277 ; 1.7799 ; 1.8575 ; 1.9499 ; 2.0509 ; 2.1151 ; 2.1277 ; 2.1405 ; 
2.1626 ; 2.1999 ; 2.2748 ; 2.2767 ; 2.2797 ; 2.2838 ; 2.2894 ; 2.2974 ; 2.3088 ; 2.3263 ; 2.3535 ; 2.3978 ; 2.4621 ; 2.4859 ; 2.5217 ; 2.5723 ; 2.6549 ; 2.7292 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9015 ; 64.8061 ; 64.6741 ; 64.4958 ; 64.2281 ; 63.751 ; 63.0043 ; 62.0133 ; 60.8539 ; 59.8869 ; 59.3071 ; 59.0726 ; 59.017 ; 59.1024 ; 59.3674 ; 60.1893 ; 60.4551 ; 
60.7324 ; 61.1049 ; 61.6209 ; 62.5764 ; 62.5986 ; 62.6249 ; 62.6525 ; 62.6743 ; 62.6866 ; 62.6911 ; 62.6935 ; 62.7149 ; 62.733 ; 62.8033 ; 62.8877 ; 62.9776 ; 63.1157 ; 63.9817 ; 65.0941 ] 
  
Bolt 3 - Shear Force (kips): [0.074004 ; 0.037328 ; 0.031621 ; 0.048853 ; 0.085854 ; 0.13564 ; 0.17853 ; 0.14936 ; 0.060671 ; 0.051155 ; 0.090486 ; 0.10652 ; 0.33057 ; 0.4235 ; 1.3623 ; 3.6561 ; 4.9007 ; 
5.4334 ; 5.776 ; 6.04 ; 6.0386 ; 5.9364 ; 5.8837 ; 5.7866 ; 5.6331 ; 5.3959 ; 5.062 ; 4.6439 ; 3.9727 ; 3.2738 ; 2.0502 ; 0.92953 ; 0.74806 ; 0.54084 ; 1.1516 ; 1.9532 ; 2.7716 ] 
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Figure B.345 Connection L8_8_0.625_1.0_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 546.5969 
  
Plastic Stiffness (k/in): 0.9811 
  
Displacement (in): [8.4607e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.70408 ; 0.82234 ; 0.99973 ; 1.2658 ; 1.6649 ; 2.2636 ; 
2.4386 ; 2.7011 ; 3.0949 ; 3.6855 ; 3.6964 ; 3.7128 ; 3.7374 ; 3.7744 ; 3.8297 ; 3.9128 ; 4.0374 ; 4.2242 ; 4.5046 ; 4.925 ; 5.5557 ; 6.2557 ; 6.9558 ; 7 ] 
  
Force (kips): [-2.07769 ; 0.36173 ; 0.911512 ; 1.6829 ; 2.72991 ; 4.06441 ; 5.24152 ; 5.80045 ; 6.0121 ; 6.22949 ; 6.5839 ; 7.04411 ; 7.20768 ; 7.45613 ; 7.81323 ; 8.26287 ; 8.79999 ; 9.40467 ; 9.5556 ; 9.76108 ; 
10.0309 ; 10.396 ; 10.4044 ; 10.4166 ; 10.4337 ; 10.4587 ; 10.4943 ; 10.5449 ; 10.6144 ; 10.7146 ; 10.8521 ; 11.0346 ; 11.259 ; 11.4463 ; 11.5915 ; 11.6 ] 
  
Bolt 1 - Tensile Force (kips): [63.2849 ; 63.1926 ; 63.1707 ; 63.1382 ; 63.0915 ; 63.026 ; 62.9611 ; 62.9274 ; 62.9175 ; 62.9112 ; 62.9002 ; 62.885 ; 62.8774 ; 62.8603 ; 62.8293 ; 62.8054 ; 62.8026 ; 62.8081 ; 
62.8106 ; 62.8176 ; 62.8318 ; 62.8556 ; 62.8559 ; 62.8561 ; 62.8565 ; 62.8572 ; 62.8585 ; 62.8607 ; 62.8652 ; 62.8719 ; 62.8838 ; 62.9035 ; 62.9396 ; 62.9865 ; 63.0369 ; 63.0401 ] 
  
Bolt 1 - Shear Force (kips): [ 0.13776 ; 0.0855 ; 0.097661 ; 0.1241 ; 0.17114 ; 0.24455 ; 0.32358 ; 0.37181 ; 0.39522 ; 0.41886 ; 0.45568 ; 0.51105 ; 0.53448 ; 0.57795 ; 0.65024 ; 0.72532 ; 0.79759 ; 0.89133 ; 
0.9168 ; 0.95031 ; 0.99506 ; 1.0572 ; 1.0588 ; 1.061 ; 1.0642 ; 1.0689 ; 1.0758 ; 1.0858 ; 1.0993 ; 1.1193 ; 1.1466 ; 1.1845 ; 1.2322 ; 1.2753 ; 1.3128 ; 1.3153 ] 
  
Bolt 2 - Tensile Force (kips): [63.2797 ; 63.1293 ; 63.0784 ; 63.0089 ; 62.9171 ; 62.8093 ; 62.7281 ; 62.6952 ; 62.6859 ; 62.6796 ; 62.6658 ; 62.6355 ; 62.6164 ; 62.5722 ; 62.5077 ; 62.4441 ; 62.2763 ; 61.8269 ; 
61.6693 ; 61.4796 ; 61.216 ; 60.9521 ; 60.9459 ; 60.9369 ; 60.9237 ; 60.9049 ; 60.8787 ; 60.8406 ; 60.7929 ; 60.7288 ; 60.6469 ; 60.5495 ; 60.4489 ; 60.3765 ; 60.3292 ; 60.3258 ] 
  
Bolt 2 - Shear Force (kips): [0.11034 ; 0.13253 ; 0.18938 ; 0.27143 ; 0.38918 ; 0.55052 ; 0.70894 ; 0.78942 ; 0.81929 ; 0.85196 ; 0.91538 ; 1.0113 ; 1.0566 ; 1.1392 ; 1.2758 ; 1.4442 ; 1.5988 ; 1.6958 ; 1.7076 ; 
1.7194 ; 1.7316 ; 1.7448 ; 1.7454 ; 1.7461 ; 1.7472 ; 1.7487 ; 1.751 ; 1.7544 ; 1.7593 ; 1.7686 ; 1.7844 ; 1.8107 ; 1.851 ; 1.8957 ; 1.9371 ; 1.9396 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8707 ; 64.7495 ; 64.5674 ; 64.2634 ; 63.64 ; 62.586 ; 61.2269 ; 59.8377 ; 58.5723 ; 57.7003 ; 57.2589 ; 57.1536 ; 57.1648 ; 57.1271 ; 57.0345 ; 57.6098 ; 58.1895 ; 58.3073 
; 58.4919 ; 58.8003 ; 59.6506 ; 59.666 ; 59.6831 ; 59.698 ; 59.7161 ; 59.7155 ; 59.7258 ; 59.7546 ; 59.8161 ; 59.9444 ; 60.1371 ; 60.5495 ; 60.9041 ; 61.2334 ; 61.266 ] 
  
Bolt 3 - Shear Force (kips): [ 0.06762 ; 0.037637 ; 0.038385 ; 0.051207 ; 0.070527 ; 0.060436 ; 0.073961 ; 0.2783 ; 0.44363 ; 0.55477 ; 0.56674 ; 0.50069 ; 0.45829 ; 0.73417 ; 3.3907 ; 5.9827 ; 7.2438 ; 7.5277 ; 
7.7146 ; 7.7709 ; 7.7832 ; 8.2238 ; 8.1861 ; 8.1233 ; 8.0212 ; 7.8432 ; 7.5898 ; 7.2432 ; 6.8389 ; 6.1103 ; 5.2262 ; 4.132 ; 2.8515 ; 2.5997 ; 2.6563 ; 2.6898 ] 
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Figure B.346 Connection L8_8_0.625_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4439 
  
Plastic Stiffness (k/in): 20.4376 
  
Displacement (in): [8.2697e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.14471 ; 0.17808 ; 0.22814 ; 0.30323 ; 
0.41585 ; 0.42641 ; 0.44225 ; 0.46601 ; 0.50164 ; 0.5551 ; 0.57514 ; 0.60521 ; 0.65031 ; 0.66722 ; 0.69259 ; 0.73065 ; 0.78773 ; 0.87335 ; 0.90546 ; 0.95362 ; 0.97169 ; 0.99878 ; 1.0089 ; 1.0242 ; 1.047 ; 1.0813 
; 1.1327 ; 1.2099 ; 1.3256 ; 1.369 ; 1.4341 ; 1.4585 ; 1.4951 ; 1.5501 ; 1.6324 ; 1.756 ; 1.9414 ; 2.1914 ; 2.2539 ; 2.3476 ; 2.4883 ; 2.5 ] 
  
Force (kips): [-1.98737 ; 3.06639 ; 6.68253 ; 11.0495 ; 16.2846 ; 20.1823 ; 22.9405 ; 24.8731 ; 26.7791 ; 28.3412 ; 29.7773 ; 31.3316 ; 33.0286 ; 34.2751 ; 35.289 ; 36.5879 ; 38.2479 ; 40.4357 ; 40.6943 ; 
41.0436 ; 41.5039 ; 42.1595 ; 43.0945 ; 43.4632 ; 43.9783 ; 44.6893 ; 44.9616 ; 45.3331 ; 45.8531 ; 46.5806 ; 47.5776 ; 47.9246 ; 48.422 ; 48.6189 ; 48.9101 ; 49.0223 ; 49.186 ; 49.4195 ; 49.752 ; 50.2155 ; 
50.8527 ; 51.7351 ; 52.0763 ; 52.5668 ; 52.753 ; 53.0246 ; 53.4187 ; 53.9591 ; 54.6758 ; 55.5964 ; 56.5797 ; 56.814 ; 57.129 ; 57.5381 ; 57.5711 ] 
  
Bolt 1 - Tensile Force (kips): [63.2847 ; 63.0829 ; 62.9286 ; 62.731 ; 62.4742 ; 62.267 ; 62.1093 ; 61.9919 ; 61.8636 ; 61.7274 ; 61.5534 ; 61.322 ; 60.9883 ; 60.4684 ; 59.6768 ; 58.4709 ; 56.5164 ; 53.3338 ; 
52.9783 ; 52.4557 ; 51.6769 ; 50.4645 ; 48.4875 ; 47.7236 ; 46.6399 ; 45.2743 ; 45.0741 ; 44.9374 ; 44.8221 ; 44.7338 ; 44.6671 ; 44.6475 ; 44.6242 ; 44.613 ; 44.5882 ; 44.4479 ; 44.3528 ; 44.2639 ; 44.1788 ; 
44.1216 ; 44.0972 ; 44.0457 ; 43.9417 ; 43.7089 ; 43.6052 ; 43.4836 ; 43.1942 ; 42.9134 ; 42.657 ; 42.2234 ; 41.8131 ; 41.6718 ; 41.4944 ; 41.2832 ; 41.2614 ] 
  
Bolt 1 - Shear Force (kips): [0.133297 ; 0.194188 ; 0.395671 ; 0.653505 ; 0.978359 ; 1.23219 ; 1.42187 ; 1.56214 ; 1.71544 ; 1.88432 ; 2.10616 ; 2.4013 ; 2.81447 ; 3.47364 ; 4.48586 ; 5.86012 ; 7.80694 ; 
10.5412 ; 10.819 ; 11.218 ; 11.7816 ; 12.5734 ; 13.6499 ; 13.9893 ; 14.3832 ; 14.7557 ; 14.7827 ; 14.7839 ; 14.7742 ; 14.7574 ; 14.739 ; 14.7331 ; 14.7257 ; 14.722 ; 14.7304 ; 14.8349 ; 14.8612 ; 14.8667 ; 
14.8599 ; 14.8438 ; 14.8233 ; 15.1274 ; 15.8214 ; 16.8892 ; 17.4722 ; 18.111 ; 19.2103 ; 20.126 ; 20.9652 ; 22.1908 ; 23.3297 ; 23.6421 ; 24.0225 ; 24.466 ; 24.5097 ] 
  
Bolt 2 - Tensile Force (kips): [63.2793 ; 62.9883 ; 62.7531 ; 62.4511 ; 62.0587 ; 61.7614 ; 61.5297 ; 61.3542 ; 61.1508 ; 60.8572 ; 60.4345 ; 59.779 ; 58.8674 ; 58.0263 ; 57.1584 ; 56.0858 ; 54.9483 ; 53.7745 ; 
53.6426 ; 53.4657 ; 53.2347 ; 52.918 ; 52.4303 ; 52.2197 ; 51.9025 ; 51.4402 ; 51.2657 ; 51.0411 ; 50.7692 ; 50.4732 ; 50.194 ; 50.1063 ; 49.9583 ; 49.8238 ; 49.6163 ; 49.552 ; 49.3982 ; 49.2311 ; 49.2212 ; 
49.7315 ; 50.6568 ; 51.9865 ; 52.362 ; 52.871 ; 53.0198 ; 53.1997 ; 53.4642 ; 53.8677 ; 54.6304 ; 56.1684 ; 58.2801 ; 58.7795 ; 59.5356 ; 60.5504 ; 60.6326 ] 
  
Bolt 2 - Shear Force (kips): [0.102322 ; 0.300418 ; 0.580768 ; 0.93632 ; 1.38249 ; 1.73058 ; 1.9936 ; 2.19562 ; 2.42642 ; 2.69554 ; 3.04237 ; 3.4454 ; 3.88351 ; 4.45995 ; 5.28362 ; 6.29128 ; 7.34842 ; 8.62607 ; 
8.76441 ; 8.95746 ; 9.22778 ; 9.62937 ; 10.2736 ; 10.543 ; 10.9524 ; 11.5584 ; 11.7834 ; 12.0906 ; 12.5021 ; 13.029 ; 13.6738 ; 13.8925 ; 14.3362 ; 14.6441 ; 15.1179 ; 15.2721 ; 15.5652 ; 15.9662 ; 16.3691 ; 
16.6218 ; 16.9068 ; 17.2596 ; 17.366 ; 17.5319 ; 17.5819 ; 17.8908 ; 18.2433 ; 19.0154 ; 19.9425 ; 20.0195 ; 19.7507 ; 19.6428 ; 19.5073 ; 19.4196 ; 19.4082 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8223 ; 64.7234 ; 64.6881 ; 64.7146 ; 64.7069 ; 64.6957 ; 64.7307 ; 64.7582 ; 64.7346 ; 64.715 ; 64.9318 ; 65.5344 ; 66.157 ; 66.8127 ; 67.9267 ; 69.7861 ; 72.5506 ; 
72.7685 ; 73.0616 ; 73.4678 ; 74.0335 ; 74.8791 ; 75.2006 ; 75.6292 ; 76.3834 ; 76.766 ; 77.2578 ; 77.8374 ; 78.5777 ; 79.6666 ; 80.0856 ; 80.6267 ; 80.8245 ; 81.1244 ; 81.2385 ; 81.4109 ; 81.6746 ; 82.0582 ; 
82.6595 ; 83.5802 ; 84.8433 ; 85.3029 ; 85.9614 ; 86.203 ; 86.5643 ; 87.0974 ; 87.8164 ; 88.8529 ; 90.1606 ; 91.6336 ; 92.2305 ; 92.9671 ; 93.8564 ; 93.9404 ] 
  
Bolt 3 - Shear Force (kips): [0.0733737 ; 0.0632311 ; 0.144524 ; 0.272629 ; 0.463086 ; 0.62271 ; 0.751706 ; 0.858353 ; 0.978319 ; 1.11477 ; 1.32312 ; 1.54353 ; 1.73924 ; 1.89852 ; 2.04541 ; 2.25766 ; 2.52163 
; 2.82516 ; 2.93507 ; 3.10046 ; 3.26836 ; 4.86647 ; 6.81361 ; 7.40566 ; 8.52657 ; 9.34684 ; 9.18961 ; 9.11517 ; 9.29983 ; 9.85821 ; 10.5903 ; 10.8629 ; 11.2332 ; 11.3556 ; 11.5849 ; 11.6919 ; 11.8349 ; 12.0146 ; 
12.3108 ; 12.6777 ; 13.1719 ; 13.8039 ; 14.01 ; 14.3585 ; 14.4906 ; 14.7093 ; 15.0385 ; 15.2607 ; 15.8838 ; 16.6237 ; 17.4393 ; 17.2005 ; 17.0405 ; 17.1308 ; 17.114 ] 
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Figure B.347 Connection L8_8_0.625_1.0_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0344e+003 
  
Plastic Stiffness (k/in): 4.3391 
  
Displacement (in): [7.5396e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.30989 ; 0.36245 ; 0.44128 ; 0.55954 ; 0.73693 ; 1.003 ; 1.1028 ; 1.1122 ; 
1.1262 ; 1.1472 ; 1.1788 ; 1.1906 ; 1.2084 ; 1.235 ; 1.275 ; 1.3349 ; 1.4248 ; 1.5597 ; 1.762 ; 1.8378 ; 1.9516 ; 2.1223 ; 2.293 ; 2.4636 ; 2.6343 ; 2.805 ; 3.061 ; 3.445 ; 4.0211 ; 4.7211 ; 5.4211 ; 5.4648 ; 5.5086 ; 
5.5742 ; 5.6726 ; 5.8203 ; 6.0418 ; 6.374 ; 6.8723 ; 7 ] 
  
Force (kips): [-1.84019 ; 1.77992 ; 3.81682 ; 6.38365 ; 9.42584 ; 12.086 ; 13.5393 ; 14.203 ; 14.8433 ; 15.7198 ; 16.0188 ; 16.4426 ; 17.0558 ; 17.8944 ; 18.9159 ; 20.136 ; 20.5326 ; 20.5787 ; 20.6537 ; 20.756 ; 
20.8886 ; 20.9396 ; 21.0158 ; 21.1312 ; 21.3017 ; 21.5362 ; 21.87 ; 22.3152 ; 22.904 ; 23.1104 ; 23.4183 ; 23.8526 ; 24.2473 ; 24.6176 ; 24.954 ; 25.2614 ; 25.6943 ; 26.2266 ; 26.838 ; 27.3807 ; 27.7609 ; 
27.7813 ; 27.8012 ; 27.8302 ; 27.8716 ; 27.9303 ; 28.0105 ; 28.1174 ; 28.2504 ; 28.2801 ] 
  
Bolt 1 - Tensile Force (kips): [63.2827 ; 63.1382 ; 63.0486 ; 62.927 ; 62.7669 ; 62.6057 ; 62.5008 ; 62.4464 ; 62.385 ; 62.2795 ; 62.2414 ; 62.1889 ; 62.1193 ; 62.0264 ; 61.9222 ; 61.8176 ; 61.7863 ; 61.7827 ; 
61.7766 ; 61.7684 ; 61.7579 ; 61.7538 ; 61.7475 ; 61.7378 ; 61.7232 ; 61.703 ; 61.6745 ; 61.6352 ; 61.5815 ; 61.5615 ; 61.5282 ; 61.4773 ; 61.4262 ; 61.3722 ; 61.3223 ; 61.2744 ; 61.1921 ; 61.073 ; 60.8771 ; 
60.4535 ; 59.9825 ; 59.952 ; 59.9215 ; 59.8766 ; 59.8111 ; 59.716 ; 59.5792 ; 59.3801 ; 59.1153 ; 59.0528 ] 
  
Bolt 1 - Shear Force (kips): [0.12418 ; 0.13539 ; 0.24466 ; 0.40026 ; 0.60463 ; 0.80957 ; 0.9455 ; 1.0222 ; 1.1134 ; 1.2697 ; 1.3249 ; 1.4015 ; 1.5036 ; 1.6401 ; 1.7955 ; 1.9537 ; 2.0029 ; 2.0086 ; 2.0178 ; 2.0304 
; 2.0469 ; 2.0533 ; 2.0631 ; 2.0781 ; 2.1005 ; 2.1317 ; 2.1761 ; 2.238 ; 2.3237 ; 2.3556 ; 2.4078 ; 2.4866 ; 2.5653 ; 2.6474 ; 2.7252 ; 2.8007 ; 2.9277 ; 3.1168 ; 3.4363 ; 4.088 ; 4.763 ; 4.8048 ; 4.8465 ; 4.9078 ; 
4.9969 ; 5.1258 ; 5.3094 ; 5.5721 ; 5.9195 ; 6.0012 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.271 ; 63.0441 ; 62.8895 ; 62.6927 ; 62.4739 ; 62.3024 ; 62.1929 ; 62.132 ; 62.0528 ; 61.9274 ; 61.8813 ; 61.7776 ; 61.6343 ; 61.5105 ; 61.4793 ; 61.4876 ; 61.4668 ; 61.4622 ; 
61.4544 ; 61.4446 ; 61.4331 ; 61.4283 ; 61.4212 ; 61.4104 ; 61.3934 ; 61.3752 ; 61.3518 ; 61.3413 ; 61.3635 ; 61.3744 ; 61.394 ; 61.451 ; 61.5166 ; 61.5932 ; 61.6891 ; 61.7972 ; 61.9837 ; 62.2994 ; 62.7709 ; 
63.153 ; 63.4087 ; 63.4211 ; 63.4326 ; 63.4494 ; 63.4729 ; 63.5046 ; 63.5446 ; 63.5853 ; 63.6239 ; 63.631 ] 
  
Bolt 2 - Shear Force (kips): [0.091975 ; 0.22943 ; 0.41568 ; 0.6652 ; 0.98227 ; 1.2938 ; 1.5023 ; 1.6191 ; 1.7733 ; 2.0484 ; 2.1446 ; 2.2689 ; 2.4094 ; 2.5426 ; 2.6346 ; 2.6954 ; 2.7057 ; 2.7076 ; 2.7111 ; 2.7155 ; 
2.72 ; 2.7218 ; 2.7249 ; 2.7298 ; 2.7383 ; 2.7516 ; 2.7736 ; 2.7805 ; 2.7754 ; 2.7778 ; 2.7882 ; 2.8127 ; 2.8443 ; 2.8869 ; 2.9322 ; 2.9797 ; 3.0715 ; 3.2136 ; 3.442 ; 3.8301 ; 4.1987 ; 4.2215 ; 4.2442 ; 4.2773 ; 
4.3248 ; 4.3927 ; 4.4882 ; 4.6245 ; 4.7997 ; 4.8403 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.7298 ; 64.5061 ; 64.1982 ; 63.6889 ; 63.0654 ; 62.1435 ; 61.2634 ; 60.6216 ; 60.453 ; 60.4299 ; 60.4713 ; 60.825 ; 61.8109 ; 62.9149 ; 64.2538 ; 64.7556 ; 64.8072 ; 
64.8479 ; 64.865 ; 64.8697 ; 64.8693 ; 64.8575 ; 64.8734 ; 64.8813 ; 64.877 ; 64.9284 ; 65.096 ; 65.5166 ; 65.7045 ; 66.2197 ; 67.1693 ; 68.0846 ; 68.9456 ; 69.6797 ; 70.2897 ; 71.3764 ; 72.699 ; 74.2152 ; 
75.9002 ; 77.3884 ; 77.4891 ; 77.5828 ; 77.7133 ; 77.8921 ; 78.1358 ; 78.4658 ; 78.9676 ; 79.7589 ; 79.9431 ] 
  
Bolt 3 - Shear Force (kips): [0.0794619 ; 0.0482125 ; 0.0994621 ; 0.176045 ; 0.259066 ; 0.297752 ; 0.303285 ; 0.319611 ; 0.432527 ; 0.680859 ; 0.780025 ; 0.921773 ; 1.6648 ; 3.74231 ; 5.22499 ; 5.85159 ; 
6.2726 ; 6.12444 ; 5.68967 ; 5.09149 ; 4.56662 ; 4.33718 ; 4.0678 ; 3.62845 ; 2.7797 ; 1.81037 ; 0.324332 ; 1.42623 ; 3.04283 ; 3.53152 ; 4.05924 ; 4.52426 ; 5.15574 ; 5.95158 ; 6.72868 ; 7.35824 ; 7.79197 ; 
8.3187 ; 9.00758 ; 9.62241 ; 10.1236 ; 10.1643 ; 10.211 ; 10.2773 ; 10.368 ; 10.4704 ; 10.5966 ; 10.7701 ; 11.1762 ; 11.2783 ] 
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Figure B.348 Connection L8_8_0.625_1.0_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 529.1520 
  
Plastic Stiffness (k/in): 1.0983 
  
Displacement (in): [7.381e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.70901 ; 0.77553 ; 0.87531 ; 1.025 ; 
1.2495 ; 1.5862 ; 2.0914 ; 2.7914 ; 2.8023 ; 2.8187 ; 2.8433 ; 2.8803 ; 2.9356 ; 3.0187 ; 3.1433 ; 3.3301 ; 3.4002 ; 3.5053 ; 3.663 ; 3.8995 ; 4.2543 ; 4.7865 ; 4.9615 ; 5.224 ; 5.6177 ; 6.2084 ; 6.3834 ; 6.6459 ; 7 ] 
  
Force (kips): [ -1.7968 ; 0.434535 ; 1.097 ; 2.02046 ; 3.27544 ; 4.90146 ; 6.52937 ; 7.46406 ; 7.83261 ; 8.13758 ; 8.58558 ; 8.74341 ; 8.96144 ; 9.2642 ; 9.37924 ; 9.56078 ; 9.82369 ; 10.1688 ; 10.6027 ; 11.166 ; 
11.8469 ; 12.5926 ; 12.6066 ; 12.6266 ; 12.6546 ; 12.694 ; 12.7494 ; 12.8298 ; 12.9461 ; 13.1086 ; 13.1698 ; 13.2648 ; 13.3951 ; 13.5806 ; 13.8268 ; 14.154 ; 14.2501 ; 14.3829 ; 14.5615 ; 14.789 ; 14.8478 ; 
14.9286 ; 15.0283 ] 
  
Bolt 1 - Tensile Force (kips): [63.2835 ; 63.1969 ; 63.1678 ; 63.1256 ; 63.0649 ; 62.9787 ; 62.8791 ; 62.8143 ; 62.7913 ; 62.7755 ; 62.7509 ; 62.7415 ; 62.7271 ; 62.7036 ; 62.693 ; 62.6732 ; 62.6419 ; 62.6009 ; 
62.5632 ; 62.5246 ; 62.4891 ; 62.4642 ; 62.4635 ; 62.4623 ; 62.4609 ; 62.459 ; 62.4567 ; 62.4538 ; 62.4501 ; 62.4468 ; 62.4449 ; 62.4404 ; 62.436 ; 62.4305 ; 62.4285 ; 62.4322 ; 62.4341 ; 62.4393 ; 62.4508 ; 
62.4694 ; 62.4758 ; 62.4867 ; 62.5029 ] 
  
Bolt 1 - Shear Force (kips): [ 0.12327 ; 0.084897 ; 0.10934 ; 0.15495 ; 0.22838 ; 0.33729 ; 0.4661 ; 0.55545 ; 0.59645 ; 0.63322 ; 0.68921 ; 0.71105 ; 0.74448 ; 0.798 ; 0.82078 ; 0.86083 ; 0.92304 ; 1.0067 ; 
1.0988 ; 1.2118 ; 1.3445 ; 1.4871 ; 1.4898 ; 1.4938 ; 1.4994 ; 1.5074 ; 1.5188 ; 1.5354 ; 1.5592 ; 1.5918 ; 1.6047 ; 1.626 ; 1.6549 ; 1.6964 ; 1.7501 ; 1.8211 ; 1.8433 ; 1.8737 ; 1.9142 ; 1.9716 ; 1.9874 ; 2.0092 ; 
2.0364 ] 
  
Bolt 2 - Tensile Force (kips): [63.2741 ; 63.1508 ; 63.0875 ; 63.0024 ; 62.888 ; 62.757 ; 62.6408 ; 62.5899 ; 62.5718 ; 62.5608 ; 62.5424 ; 62.5383 ; 62.529 ; 62.5112 ; 62.5024 ; 62.489 ; 62.4639 ; 62.4448 ; 
62.4849 ; 62.4997 ; 62.544 ; 62.6935 ; 62.6933 ; 62.6928 ; 62.6927 ; 62.6923 ; 62.6918 ; 62.6902 ; 62.6862 ; 62.6803 ; 62.6757 ; 62.6664 ; 62.6535 ; 62.638 ; 62.6223 ; 62.5963 ; 62.5834 ; 62.5689 ; 62.5502 ; 
62.5227 ; 62.5146 ; 62.504 ; 62.4934 ] 
  
Bolt 2 - Shear Force (kips): [0.090867 ; 0.11981 ; 0.18785 ; 0.28586 ; 0.42564 ; 0.61849 ; 0.82912 ; 0.95946 ; 1.0058 ; 1.046 ; 1.1262 ; 1.1558 ; 1.2017 ; 1.287 ; 1.3249 ; 1.3881 ; 1.4868 ; 1.6246 ; 1.7879 ; 
1.9425 ; 2.0523 ; 2.1138 ; 2.115 ; 2.1166 ; 2.1189 ; 2.122 ; 2.1263 ; 2.1321 ; 2.1406 ; 2.1513 ; 2.1559 ; 2.1644 ; 2.1761 ; 2.1948 ; 2.2224 ; 2.2617 ; 2.2756 ; 2.2963 ; 2.3287 ; 2.3773 ; 2.3906 ; 2.4077 ; 2.4278 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8629 ; 64.7368 ; 64.5467 ; 64.2263 ; 63.6251 ; 62.6526 ; 61.5024 ; 60.3175 ; 59.238 ; 58.5358 ; 58.3683 ; 58.2636 ; 58.248 ; 58.2605 ; 58.31 ; 58.3223 ; 58.6057 ; 59.1665 ; 
59.9493 ; 60.9741 ; 62.4948 ; 62.5041 ; 62.5075 ; 62.498 ; 62.4715 ; 62.4265 ; 62.3734 ; 62.3299 ; 62.3239 ; 62.369 ; 62.6315 ; 62.9291 ; 63.3565 ; 63.9362 ; 64.9711 ; 65.2501 ; 65.6328 ; 66.1733 ; 67.0472 ; 
67.2816 ; 67.5842 ; 67.9693 ] 
  
Bolt 3 - Shear Force (kips): [0.071511 ; 0.037668 ; 0.041707 ; 0.063372 ; 0.097166 ; 0.11701 ; 0.045811 ; 0.088088 ; 0.21746 ; 0.30027 ; 0.27855 ; 0.25591 ; 0.21753 ; 0.16309 ; 0.24231 ; 1.3207 ; 3.3598 ; 
5.2109 ; 6.2094 ; 6.9455 ; 7.4232 ; 7.3671 ; 7.2685 ; 7.1107 ; 6.868 ; 6.5188 ; 6.0651 ; 5.5165 ; 4.7513 ; 3.8353 ; 3.7121 ; 3.7237 ; 3.2781 ; 2.4839 ; 1.6432 ; 1.4957 ; 1.5291 ; 1.5991 ; 2.0157 ; 2.3948 ; 2.7815 ; 
3.2183 ; 3.489 ] 
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Figure B.349 Connection L8_8_0.625_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.4963e+003 
  
Plastic Stiffness (k/in): 20.5463 
  
Displacement (in): [9.5691e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.14032 ; 0.17369 ; 0.22375 ; 0.29883 ; 0.41146 ; 
0.42202 ; 0.43786 ; 0.46161 ; 0.49725 ; 0.5507 ; 0.57075 ; 0.57827 ; 0.58954 ; 0.60645 ; 0.63182 ; 0.66988 ; 0.72696 ; 0.81258 ; 0.94102 ; 0.98918 ; 1.0072 ; 1.0343 ; 1.0445 ; 1.0597 ; 1.0826 ; 1.1169 ; 1.1683 ; 
1.2455 ; 1.3226 ; 1.3274 ; 1.3347 ; 1.3455 ; 1.3618 ; 1.3862 ; 1.3953 ; 1.4091 ; 1.4297 ; 1.4606 ; 1.5069 ; 1.5764 ; 1.6025 ; 1.6416 ; 1.7002 ; 1.7882 ; 1.9202 ; 2.1181 ; 2.3681 ; 2.5 ] 
  
Force (kips): [-2.38226 ; 2.78629 ; 6.39955 ; 10.7655 ; 15.9711 ; 19.8625 ; 22.6457 ; 25.3848 ; 27.6185 ; 29.2595 ; 30.8544 ; 32.5941 ; 33.9097 ; 34.9869 ; 36.3748 ; 38.1201 ; 40.379 ; 40.636 ; 40.9918 ; 41.4604 
; 42.1214 ; 43.0643 ; 43.4174 ; 43.5616 ; 43.7703 ; 44.0512 ; 44.4569 ; 45.047 ; 45.854 ; 46.9311 ; 48.313 ; 48.8103 ; 49.0092 ; 49.2875 ; 49.389 ; 49.5396 ; 49.7588 ; 50.0676 ; 50.5067 ; 51.1091 ; 51.6892 ; 
51.7294 ; 51.7898 ; 51.8769 ; 51.9999 ; 52.1768 ; 52.2491 ; 52.3579 ; 52.5173 ; 52.7462 ; 53.0768 ; 53.5374 ; 53.7029 ; 53.943 ; 54.2773 ; 54.7352 ; 55.351 ; 56.1263 ; 56.936 ; 57.3098 ] 
  
Bolt 1 - Tensile Force (kips): [63.3555 ; 63.1245 ; 62.9506 ; 62.7274 ; 62.4386 ; 62.2042 ; 62.0246 ; 61.8345 ; 61.6577 ; 61.4741 ; 61.2353 ; 60.8638 ; 60.4427 ; 59.6882 ; 58.4408 ; 56.4614 ; 53.2968 ; 52.9576 ; 
52.4514 ; 51.7051 ; 50.5627 ; 48.737 ; 48.0266 ; 47.7527 ; 47.3425 ; 46.7492 ; 45.9054 ; 44.9872 ; 44.7286 ; 44.5572 ; 44.4081 ; 44.3226 ; 44.1808 ; 44.0518 ; 44.0081 ; 43.9507 ; 43.8825 ; 43.8085 ; 43.7287 ; 
43.6221 ; 43.4207 ; 43.3952 ; 43.3548 ; 43.2991 ; 43.2274 ; 43.1236 ; 43.0623 ; 42.9709 ; 42.8516 ; 42.6787 ; 42.394 ; 41.9732 ; 41.8135 ; 41.6115 ; 41.3602 ; 41.0558 ; 40.5762 ; 40.0399 ; 39.4385 ; 39.1622 ] 
  
Bolt 1 - Shear Force (kips): [0.122123 ; 0.218386 ; 0.432829 ; 0.706045 ; 1.04774 ; 1.3154 ; 1.51733 ; 1.72914 ; 1.9275 ; 2.14469 ; 2.42799 ; 2.84976 ; 3.33826 ; 4.29674 ; 5.72166 ; 7.68975 ; 10.398 ; 10.6611 ; 
11.0414 ; 11.5769 ; 12.3277 ; 13.3618 ; 13.7064 ; 13.8311 ; 14.0083 ; 14.2419 ; 14.5176 ; 14.7377 ; 14.7324 ; 14.6989 ; 14.654 ; 14.6787 ; 14.7589 ; 14.7731 ; 14.7723 ; 14.7665 ; 14.7532 ; 14.7315 ; 14.6991 ; 
14.6493 ; 15.1483 ; 15.2556 ; 15.4231 ; 15.6352 ; 15.8661 ; 16.1448 ; 16.3621 ; 16.6899 ; 17.1729 ; 17.833 ; 18.7987 ; 19.9702 ; 20.3995 ; 20.9239 ; 21.5365 ; 22.2029 ; 23.1309 ; 24.0065 ; 24.9909 ; 25.4154 ] 
  
Bolt 2 - Tensile Force (kips): [63.3582 ; 63.0408 ; 62.7934 ; 62.4703 ; 62.0526 ; 61.7313 ; 61.483 ; 61.2009 ; 60.8369 ; 60.2015 ; 59.179 ; 57.8614 ; 56.9271 ; 56.0689 ; 54.975 ; 53.9394 ; 53.0304 ; 52.9229 ; 
52.7776 ; 52.5902 ; 52.3514 ; 52.0019 ; 51.8653 ; 51.8066 ; 51.7207 ; 51.5996 ; 51.407 ; 51.0929 ; 50.688 ; 50.2767 ; 49.9578 ; 49.7705 ; 49.6514 ; 49.4866 ; 49.4411 ; 49.3644 ; 49.2744 ; 49.4137 ; 49.9691 ; 
50.8196 ; 51.5465 ; 51.5835 ; 51.6375 ; 51.7202 ; 51.8498 ; 52.0474 ; 52.1077 ; 52.1978 ; 52.3275 ; 52.5203 ; 52.7823 ; 53.1745 ; 53.3176 ; 53.4933 ; 53.7656 ; 54.1879 ; 54.8859 ; 55.9674 ; 57.3549 ; 58.0412 ] 
  
Bolt 2 - Shear Force (kips): [0.160542 ; 0.255601 ; 0.520527 ; 0.860281 ; 1.28449 ; 1.61457 ; 1.86315 ; 2.13523 ; 2.41899 ; 2.76942 ; 3.18819 ; 3.64984 ; 4.08595 ; 4.87709 ; 5.96504 ; 7.14111 ; 8.40586 ; 
8.5348 ; 8.71742 ; 8.97112 ; 9.33838 ; 9.91243 ; 10.1425 ; 10.2345 ; 10.3731 ; 10.5784 ; 10.8995 ; 11.3941 ; 12.0617 ; 12.8667 ; 13.7859 ; 14.3588 ; 14.6888 ; 15.1641 ; 15.3393 ; 15.5992 ; 15.9598 ; 16.259 ; 
16.4829 ; 16.7314 ; 16.9104 ; 16.9189 ; 16.9314 ; 16.9509 ; 16.9813 ; 17.0261 ; 17.039 ; 17.0585 ; 17.0859 ; 17.1248 ; 17.178 ; 17.2597 ; 17.2879 ; 17.4843 ; 17.7522 ; 18.0969 ; 18.3678 ; 18.7676 ; 18.947 ; 
19.0249 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8254 ; 64.725 ; 64.6846 ; 64.7168 ; 64.7083 ; 64.6911 ; 64.7532 ; 64.7761 ; 64.7578 ; 64.8889 ; 65.4517 ; 66.0591 ; 66.698 ; 67.8092 ; 69.6716 ; 72.4741 ; 72.6802 ; 
72.9727 ; 73.3765 ; 73.9206 ; 74.7619 ; 75.061 ; 75.1964 ; 75.3892 ; 75.6203 ; 76.0234 ; 76.7261 ; 77.7367 ; 78.9199 ; 80.4676 ; 81.0302 ; 81.2476 ; 81.5617 ; 81.6819 ; 81.8631 ; 82.1346 ; 82.5468 ; 83.1524 ; 
84.0029 ; 84.7982 ; 84.8469 ; 84.921 ; 85.0295 ; 85.1888 ; 85.4265 ; 85.5205 ; 85.6603 ; 85.8722 ; 86.1834 ; 86.6326 ; 87.2454 ; 87.4656 ; 87.8166 ; 88.3186 ; 89.0061 ; 89.9224 ; 91.1238 ; 92.6079 ; 93.5877 ] 
  
Bolt 3 - Shear Force (kips): [0.0846903 ; 0.0500607 ; 0.130099 ; 0.254631 ; 0.441444 ; 0.597022 ; 0.721202 ; 0.867481 ; 1.01417 ; 1.2148 ; 1.47137 ; 1.6837 ; 1.85837 ; 2.01847 ; 2.25831 ; 2.555 ; 2.86594 ; 
2.97641 ; 3.15675 ; 3.35421 ; 4.93062 ; 7.09868 ; 7.77464 ; 7.98331 ; 8.2324 ; 8.8715 ; 9.50159 ; 9.60458 ; 9.58945 ; 10.2906 ; 11.3167 ; 11.8176 ; 12.0134 ; 12.2863 ; 12.391 ; 12.5309 ; 12.7067 ; 12.9381 ; 
13.2388 ; 13.7159 ; 14.0761 ; 14.105 ; 14.1493 ; 14.2189 ; 14.3239 ; 14.4758 ; 14.5284 ; 14.6194 ; 14.7439 ; 14.9096 ; 15.1347 ; 15.4336 ; 15.497 ; 15.6931 ; 15.97 ; 16.3062 ; 16.8135 ; 17.5169 ; 17.8141 ; 
17.5724 ] 



   

B.351 

 

 
Figure B.350 Connection L8_8_0.625_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0595e+003 
  
Plastic Stiffness (k/in): 4.4567 
  
Displacement (in): [1.0655e-035 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.46757 ; 0.5464 ; 0.66466 ; 0.84205 ; 1.1081 ; 1.1144 ; 1.1237 ; 
1.1378 ; 1.1588 ; 1.1904 ; 1.2377 ; 1.2555 ; 1.2821 ; 1.3221 ; 1.382 ; 1.4719 ; 1.6068 ; 1.8091 ; 1.8849 ; 1.9987 ; 2.1694 ; 2.4254 ; 2.8094 ; 2.9534 ; 3.1694 ; 3.4935 ; 3.9795 ; 4.6795 ; 5.3795 ; 5.5545 ; 5.7295 ; 
5.992 ; 6.3857 ; 6.9764 ; 7 ] 
  
Force (kips): [-2.1098 ; 1.67093 ; 3.68414 ; 6.2196 ; 9.23352 ; 11.947 ; 13.5088 ; 14.202 ; 14.8298 ; 15.6929 ; 16.7927 ; 17.2053 ; 17.7609 ; 18.4901 ; 19.404 ; 20.5301 ; 20.5605 ; 20.6137 ; 20.6869 ; 20.7856 ; 
20.9161 ; 21.1171 ; 21.1968 ; 21.3082 ; 21.4648 ; 21.69 ; 22.0078 ; 22.4352 ; 23.0092 ; 23.2141 ; 23.5236 ; 23.9465 ; 24.517 ; 25.2458 ; 25.4979 ; 25.8352 ; 26.2687 ; 26.7893 ; 27.3435 ; 27.7377 ; 27.8177 ; 
27.8907 ; 27.9891 ; 28.1184 ; 28.273 ; 28.2784 ] 
  
Bolt 1 - Tensile Force (kips): [63.3533 ; 63.1794 ; 63.0754 ; 62.9352 ; 62.7507 ; 62.5601 ; 62.4319 ; 62.3674 ; 62.3003 ; 62.1891 ; 62.0855 ; 62.0385 ; 61.971 ; 61.8827 ; 61.7794 ; 61.6615 ; 61.6583 ; 61.6525 ; 
61.6446 ; 61.6339 ; 61.6196 ; 61.5972 ; 61.5881 ; 61.5753 ; 61.5571 ; 61.5304 ; 61.492 ; 61.4373 ; 61.3545 ; 61.3207 ; 61.2626 ; 61.1774 ; 61.0502 ; 60.8746 ; 60.803 ; 60.6982 ; 60.5492 ; 60.3056 ; 59.8021 ; 
59.2589 ; 59.1222 ; 58.9889 ; 58.8006 ; 58.5312 ; 58.1747 ; 58.1609 ] 
  
Bolt 1 - Shear Force (kips): [0.10688 ; 0.16596 ; 0.29257 ; 0.4664 ; 0.69322 ; 0.92405 ; 1.0818 ; 1.1664 ; 1.2582 ; 1.4076 ; 1.5426 ; 1.605 ; 1.6951 ; 1.8119 ; 1.9439 ; 2.086 ; 2.0898 ; 2.0963 ; 2.1054 ; 2.1175 ; 
2.1334 ; 2.1583 ; 2.1683 ; 2.1824 ; 2.2023 ; 2.2312 ; 2.2729 ; 2.3316 ; 2.4177 ; 2.4522 ; 2.5118 ; 2.5986 ; 2.7289 ; 2.9134 ; 2.9902 ; 3.106 ; 3.2764 ; 3.5845 ; 4.2667 ; 4.9775 ; 5.1507 ; 5.3186 ; 5.5535 ; 5.884 ; 
6.3185 ; 6.3351 ] 
  
Bolt 2 - Tensile Force (kips): [63.3461 ; 63.0938 ; 62.943 ; 62.7533 ; 62.5474 ; 62.3821 ; 62.2892 ; 62.2193 ; 62.1369 ; 61.9711 ; 61.7475 ; 61.6092 ; 61.4134 ; 61.1947 ; 61.0806 ; 60.9716 ; 60.9662 ; 60.9563 ; 
60.9441 ; 60.9296 ; 60.9139 ; 60.8926 ; 60.8846 ; 60.8742 ; 60.8621 ; 60.851 ; 60.8475 ; 60.8729 ; 60.9537 ; 60.9838 ; 61.024 ; 61.0884 ; 61.1923 ; 61.4349 ; 61.5219 ; 61.6629 ; 61.8819 ; 62.1991 ; 62.5397 ; 
62.7765 ; 62.8207 ; 62.8611 ; 62.9143 ; 62.9772 ; 63.0494 ; 63.0518 ] 
  
Bolt 2 - Shear Force (kips): [0.14407 ; 0.19862 ; 0.35981 ; 0.58048 ; 0.86169 ; 1.1427 ; 1.348 ; 1.4735 ; 1.6232 ; 1.8906 ; 2.1293 ; 2.2022 ; 2.2826 ; 2.3588 ; 2.4254 ; 2.5014 ; 2.5034 ; 2.5072 ; 2.5118 ; 2.518 ; 
2.5261 ; 2.541 ; 2.5467 ; 2.5546 ; 2.5659 ; 2.5823 ; 2.6118 ; 2.6517 ; 2.6759 ; 2.6837 ; 2.7044 ; 2.7418 ; 2.8135 ; 2.9442 ; 3.0017 ; 3.088 ; 3.208 ; 3.3967 ; 3.7471 ; 4.0833 ; 4.1653 ; 4.2439 ; 4.3514 ; 4.5012 ; 
4.6964 ; 4.7038 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.732 ; 64.5096 ; 64.2018 ; 63.7036 ; 63.0957 ; 62.1943 ; 61.3116 ; 60.6645 ; 60.4716 ; 60.7142 ; 61.0848 ; 61.6675 ; 62.4357 ; 63.3499 ; 64.7815 ; 64.8233 ; 64.8671 ; 
64.9002 ; 64.9121 ; 64.9209 ; 64.9314 ; 64.9406 ; 64.9353 ; 64.9197 ; 64.9185 ; 64.9993 ; 65.171 ; 65.6027 ; 65.84 ; 66.5022 ; 67.4378 ; 68.7264 ; 70.2614 ; 70.9099 ; 71.8146 ; 72.8822 ; 74.0783 ; 75.7597 ; 
77.2762 ; 77.6434 ; 77.9609 ; 78.3737 ; 78.923 ; 79.8417 ; 79.877 ] 
  
Bolt 3 - Shear Force (kips): [0.0926947 ; 0.0410704 ; 0.0842676 ; 0.153405 ; 0.228693 ; 0.260261 ; 0.273254 ; 0.295775 ; 0.409811 ; 0.660951 ; 1.13027 ; 2.30582 ; 3.7477 ; 5.22252 ; 5.7171 ; 6.26199 ; 
6.21395 ; 5.94597 ; 5.53386 ; 5.00999 ; 4.53067 ; 3.8018 ; 3.38374 ; 2.83148 ; 2.14701 ; 1.07299 ; 0.472914 ; 1.84635 ; 3.25605 ; 3.7193 ; 4.12042 ; 4.52664 ; 5.72308 ; 7.24768 ; 7.54946 ; 7.89903 ; 8.38482 ; 
8.97524 ; 9.60376 ; 10.0731 ; 10.2256 ; 10.3572 ; 10.5179 ; 10.7704 ; 11.2462 ; 11.2647 ] 
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Figure B.351 Connection L8_8_0.625_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.625_1.0_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.5425e+003 
  
Plastic Stiffness (k/in): 1.1572 
  
Displacement (in): [8.3221e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.39776 ; 0.46427 ; 0.56406 ; 
0.71373 ; 0.76985 ; 0.85404 ; 0.98033 ; 1.1698 ; 1.4539 ; 1.5604 ; 1.7203 ; 1.96 ; 2.3196 ; 2.4545 ; 2.6568 ; 2.7326 ; 2.8464 ; 3.0171 ; 3.0811 ; 3.1771 ; 3.3211 ; 3.3751 ; 3.4561 ; 3.5776 ; 3.7599 ; 4.0333 ; 4.1358 
; 4.2896 ; 4.5203 ; 4.8663 ; 5.3853 ; 6.0853 ; 6.2603 ; 6.5228 ; 6.9165 ; 7 ] 
  
Force (kips): [ -2.05439 ; -0.121954 ; 0.0545217 ; 0.313916 ; 0.691174 ; 1.23214 ; 1.99208 ; 3.04357 ; 4.44677 ; 6.04874 ; 7.24884 ; 7.73604 ; 8.01174 ; 8.39833 ; 8.53961 ; 8.74069 ; 9.01321 ; 9.39175 ; 
9.54761 ; 9.77244 ; 10.0689 ; 10.45 ; 10.9519 ; 11.1235 ; 11.36 ; 11.686 ; 12.1109 ; 12.2558 ; 12.459 ; 12.5363 ; 12.662 ; 12.8264 ; 12.8878 ; 12.9743 ; 13.0974 ; 13.1465 ; 13.2208 ; 13.3236 ; 13.4695 ; 13.6736 ; 
13.7438 ; 13.8493 ; 13.9972 ; 14.1974 ; 14.4553 ; 14.743 ; 14.8051 ; 14.8895 ; 15.003 ; 15.0272 ] 
  
Bolt 1 - Tensile Force (kips): [63.3552 ; 63.2703 ; 63.262 ; 63.2492 ; 63.2292 ; 63.1999 ; 63.1574 ; 63.0963 ; 63.0084 ; 62.8956 ; 62.7988 ; 62.7598 ; 62.7421 ; 62.7156 ; 62.7054 ; 62.6903 ; 62.6672 ; 62.6277 ; 
62.6075 ; 62.5753 ; 62.5394 ; 62.5108 ; 62.4808 ; 62.4689 ; 62.4521 ; 62.4299 ; 62.4076 ; 62.4012 ; 62.3939 ; 62.3908 ; 62.3841 ; 62.3767 ; 62.3734 ; 62.3694 ; 62.3643 ; 62.3609 ; 62.3552 ; 62.3487 ; 62.3398 ; 
62.3288 ; 62.3259 ; 62.3209 ; 62.3156 ; 62.311 ; 62.3111 ; 62.3182 ; 62.3203 ; 62.3252 ; 62.335 ; 62.3368 ] 
  
Bolt 1 - Shear Force (kips): [ 0.10561 ; 0.07616 ; 0.083078 ; 0.094688 ; 0.11509 ; 0.14827 ; 0.1992 ; 0.2752 ; 0.38617 ; 0.52958 ; 0.65632 ; 0.71494 ; 0.75011 ; 0.80243 ; 0.82236 ; 0.85206 ; 0.89785 ; 0.97371 ; 
1.0096 ; 1.0654 ; 1.1301 ; 1.193 ; 1.2729 ; 1.3042 ; 1.35 ; 1.4143 ; 1.4951 ; 1.5225 ; 1.5601 ; 1.5745 ; 1.5984 ; 1.6305 ; 1.643 ; 1.6606 ; 1.6854 ; 1.6964 ; 1.7136 ; 1.737 ; 1.7706 ; 1.8173 ; 1.8331 ; 1.8574 ; 1.8911 
; 1.9373 ; 1.998 ; 2.0703 ; 2.088 ; 2.1125 ; 2.1464 ; 2.154 ] 
  
Bolt 2 - Tensile Force (kips): [63.3536 ; 63.2358 ; 63.2243 ; 63.2056 ; 63.1718 ; 63.1221 ; 63.0555 ; 62.9682 ; 62.8558 ; 62.7568 ; 62.6921 ; 62.6745 ; 62.668 ; 62.6603 ; 62.6572 ; 62.6509 ; 62.6364 ; 62.6159 ; 
62.6048 ; 62.584 ; 62.5747 ; 62.6011 ; 62.5993 ; 62.5805 ; 62.5454 ; 62.4706 ; 62.4366 ; 62.4166 ; 62.3981 ; 62.3874 ; 62.3724 ; 62.3504 ; 62.3407 ; 62.331 ; 62.3204 ; 62.3117 ; 62.2993 ; 62.2841 ; 62.263 ; 
62.2428 ; 62.2364 ; 62.2236 ; 62.2055 ; 62.2048 ; 62.2187 ; 62.2406 ; 62.242 ; 62.2458 ; 62.2544 ; 62.255 ] 
  
Bolt 2 - Shear Force (kips): [ 0.14262 ; 0.083976 ; 0.095434 ; 0.11347 ; 0.13841 ; 0.18087 ; 0.24668 ; 0.34425 ; 0.48375 ; 0.65454 ; 0.79675 ; 0.85447 ; 0.88357 ; 0.94073 ; 0.9647 ; 0.99967 ; 1.0571 ; 1.1757 ; 
1.2284 ; 1.3112 ; 1.4158 ; 1.5396 ; 1.6681 ; 1.7056 ; 1.7517 ; 1.7982 ; 1.8409 ; 1.8532 ; 1.8668 ; 1.8718 ; 1.8807 ; 1.8922 ; 1.8967 ; 1.903 ; 1.9114 ; 1.9159 ; 1.9236 ; 1.9351 ; 1.9525 ; 1.9803 ; 1.991 ; 2.0088 ; 
2.0358 ; 2.0756 ; 2.1284 ; 2.1911 ; 2.2052 ; 2.2234 ; 2.2448 ; 2.2493 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9668 ; 64.9325 ; 64.8807 ; 64.8086 ; 64.7025 ; 64.5456 ; 64.2819 ; 63.7932 ; 62.9793 ; 61.9209 ; 60.7866 ; 59.6479 ; 58.8065 ; 58.5844 ; 58.3802 ; 58.278 ; 58.3297 ; 
58.403 ; 58.4184 ; 58.5255 ; 59.038 ; 59.7114 ; 59.922 ; 60.2004 ; 60.6809 ; 61.4571 ; 61.7628 ; 62.2021 ; 62.3336 ; 62.3224 ; 62.2739 ; 62.2606 ; 62.238 ; 62.2409 ; 62.3032 ; 62.531 ; 62.7651 ; 63.0824 ; 
63.5741 ; 63.7169 ; 64.0155 ; 64.5169 ; 65.0683 ; 65.8277 ; 66.8543 ; 67.1342 ; 67.4671 ; 67.8976 ; 68.0076 ] 
  
Bolt 3 - Shear Force (kips): [0.084879 ; 0.064339 ; 0.054379 ; 0.043201 ; 0.037578 ; 0.040188 ; 0.053962 ; 0.077846 ; 0.094967 ; 0.052039 ; 0.073519 ; 0.19387 ; 0.2952 ; 0.31757 ; 0.30656 ; 0.27493 ; 0.21998 
; 0.21713 ; 1.187 ; 2.9766 ; 4.703 ; 5.9563 ; 6.7243 ; 7.0461 ; 7.235 ; 7.5372 ; 7.6207 ; 7.7564 ; 7.8015 ; 7.5945 ; 6.5989 ; 5.4962 ; 5.0573 ; 4.4638 ; 3.7848 ; 3.7933 ; 3.802 ; 3.5578 ; 2.9801 ; 2.1347 ; 1.9133 ; 
1.5231 ; 1.4949 ; 1.4354 ; 1.7199 ; 2.1566 ; 2.4945 ; 2.9905 ; 3.449 ; 3.3667 ] 
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Figure B.352 Connection L8_8_0.875_0.75_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.8542e+003 
  
Plastic Stiffness (k/in): 51.0520 
  
Displacement (in): [3.5584e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.013672 ; 0.016602 ; 0.019531 ; 0.022461 ; 0.026856 ; 0.033447 ; 0.043335 ; 0.058167 ; 0.063728 ; 0.072071 ; 0.0752 ; 0.076373 ; 
0.078133 ; 0.080772 ; 0.084732 ; 0.090671 ; 0.092898 ; 0.093734 ; 0.094986 ; 0.096866 ; 0.099684 ; 0.10074 ; 0.10233 ; 0.10471 ; 0.10827 ; 0.11363 ; 0.12165 ; 0.13369 ; 0.15175 ; 0.15853 ; 0.16869 ; 0.1725 ; 
0.17821 ; 0.18678 ; 0.19964 ; 0.21893 ; 0.24786 ; 0.29125 ; 0.30753 ; 0.33194 ; 0.36855 ; 0.38228 ; 0.40288 ; 0.43377 ; 0.48011 ; 0.54962 ; 0.57569 ; 0.61479 ; 0.67344 ; 0.76141 ; 0.89338 ; 1.0913 ; 1.3413 ; 
1.4038 ; 1.4663 ; 1.5601 ; 1.5952 ; 1.648 ; 1.6677 ; 1.6974 ; 1.7419 ; 1.8086 ; 1.8337 ; 1.8712 ; 1.9275 ; 2.012 ; 2.1387 ; 2.3287 ; 2.5 ] 
  
Force (kips): [-0.868141 ; 15.5258 ; 17.9513 ; 20.0223 ; 21.7894 ; 23.5656 ; 24.2997 ; 24.9001 ; 25.7417 ; 26.8881 ; 28.3983 ; 30.0759 ; 30.2803 ; 30.2728 ; 30.2687 ; 30.2672 ; 30.3695 ; 30.8021 ; 30.8225 ; 
30.8184 ; 30.8165 ; 30.8159 ; 31.1175 ; 31.5914 ; 32.1191 ; 32.3303 ; 32.6522 ; 33.0536 ; 33.5291 ; 34.3225 ; 35.3422 ; 36.7072 ; 38.275 ; 38.8127 ; 39.5378 ; 39.7954 ; 40.1763 ; 40.7306 ; 41.5428 ; 42.666 ; 
44.254 ; 46.1944 ; 46.8248 ; 47.6551 ; 48.7626 ; 49.1564 ; 49.7125 ; 50.5011 ; 51.6226 ; 53.0619 ; 53.5549 ; 54.2602 ; 55.22 ; 56.5029 ; 58.1399 ; 59.9843 ; 61.6137 ; 61.9551 ; 62.2706 ; 62.6985 ; 62.837 ; 
63.0021 ; 63.047 ; 63.1073 ; 63.1859 ; 63.2855 ; 63.3093 ; 63.346 ; 63.415 ; 63.5142 ; 63.6517 ; 63.8418 ; 64.0018 ] 
  
Bolt 1 - Tensile Force (kips): [34.5907 ; 34.0875 ; 33.9916 ; 33.9029 ; 33.8154 ; 33.5471 ; 32.9456 ; 32.2609 ; 31.1913 ; 29.5443 ; 27.0716 ; 23.6734 ; 23.3097 ; 23.2959 ; 23.292 ; 23.2907 ; 23.2089 ; 23.0356 ; 
23.0277 ; 23.0233 ; 23.0222 ; 23.0219 ; 23.0055 ; 22.9838 ; 22.964 ; 22.95 ; 22.9345 ; 22.9211 ; 22.9251 ; 22.8827 ; 22.7752 ; 22.5808 ; 22.322 ; 22.1784 ; 22.0068 ; 21.9484 ; 21.8522 ; 21.7434 ; 21.3882 ; 
20.8212 ; 19.8554 ; 19.1026 ; 18.8479 ; 18.5836 ; 18.3134 ; 18.1469 ; 17.9377 ; 17.712 ; 17.4412 ; 16.9609 ; 16.7343 ; 16.4151 ; 16.0601 ; 15.6869 ; 15.4197 ; 15.4728 ; 15.547 ; 15.5249 ; 15.5093 ; 15.4471 ; 
15.4212 ; 15.3992 ; 15.3939 ; 15.3893 ; 15.3907 ; 15.3991 ; 15.396 ; 15.3935 ; 15.3874 ; 15.3808 ; 15.3896 ; 15.4402 ; 15.503 ] 
  
Bolt 1 - Shear Force (kips): [0.0515365 ; 0.615561 ; 0.719178 ; 0.810178 ; 0.895836 ; 1.15564 ; 1.6619 ; 2.18364 ; 2.95115 ; 4.05407 ; 5.59568 ; 7.49943 ; 7.68995 ; 7.68747 ; 7.68631 ; 7.6859 ; 7.80496 ; 
8.01599 ; 8.01955 ; 8.01864 ; 8.01802 ; 8.01779 ; 8.17768 ; 8.39982 ; 8.64162 ; 8.77762 ; 8.93086 ; 9.1195 ; 9.33555 ; 9.8138 ; 10.3829 ; 11.6087 ; 12.8117 ; 13.3178 ; 13.9057 ; 14.1033 ; 14.4405 ; 14.8328 ; 
15.6601 ; 16.776 ; 18.893 ; 21.1708 ; 21.8957 ; 22.7131 ; 23.6987 ; 24.1331 ; 24.7162 ; 25.5189 ; 26.6591 ; 28.3198 ; 28.9005 ; 29.6685 ; 30.5462 ; 31.5461 ; 32.7631 ; 34.4258 ; 36.3995 ; 36.8362 ; 37.2327 ; 
37.776 ; 37.9568 ; 38.1843 ; 38.2565 ; 38.3557 ; 38.4885 ; 38.6653 ; 38.7268 ; 38.815 ; 38.9435 ; 39.1283 ; 39.3856 ; 39.7406 ; 40.0563 ] 
  
Bolt 2 - Tensile Force (kips): [34.5931 ; 34.0405 ; 33.9582 ; 33.8922 ; 33.8285 ; 33.589 ; 32.9897 ; 32.3188 ; 31.279 ; 29.7088 ; 27.4042 ; 24.3558 ; 23.8557 ; 23.8368 ; 23.8328 ; 23.8315 ; 23.8471 ; 23.6469 ; 
23.6299 ; 23.6247 ; 23.6233 ; 23.623 ; 23.6666 ; 23.736 ; 23.8294 ; 23.8664 ; 23.9204 ; 23.9966 ; 24.1164 ; 24.34 ; 24.6499 ; 25.3413 ; 26.5138 ; 26.9798 ; 27.6558 ; 27.9021 ; 28.2595 ; 28.729 ; 29.5518 ; 
30.7306 ; 32.3544 ; 34.2899 ; 34.9132 ; 35.7551 ; 36.8261 ; 37.1733 ; 37.6446 ; 38.2716 ; 39.0676 ; 39.9162 ; 40.1862 ; 40.5752 ; 41.0495 ; 41.7614 ; 42.8224 ; 44.049 ; 45.2214 ; 45.5002 ; 45.7655 ; 46.1248 ; 
46.2443 ; 46.3888 ; 46.4284 ; 46.4843 ; 46.5632 ; 46.6773 ; 46.711 ; 46.765 ; 46.8653 ; 47.0224 ; 47.2585 ; 47.6008 ; 47.8884 ] 
  
Bolt 2 - Shear Force (kips): [0.0402339 ; 0.733693 ; 0.853628 ; 0.958076 ; 1.05629 ; 1.32087 ; 1.81872 ; 2.33643 ; 3.09762 ; 4.1884 ; 5.7065 ; 7.56692 ; 7.86011 ; 7.86517 ; 7.86457 ; 7.86426 ; 7.86947 ; 
8.21288 ; 8.23704 ; 8.23667 ; 8.23612 ; 8.23597 ; 8.37013 ; 8.61893 ; 8.90134 ; 8.97925 ; 9.15507 ; 9.37609 ; 9.64474 ; 9.99049 ; 10.5052 ; 11.1733 ; 12.2009 ; 12.5285 ; 12.9397 ; 13.0622 ; 13.2378 ; 13.6217 ; 
14.017 ; 14.5435 ; 15.379 ; 16.5391 ; 16.9635 ; 17.4731 ; 18.0676 ; 18.2419 ; 18.4732 ; 18.7524 ; 19.0601 ; 19.4426 ; 19.5857 ; 19.7973 ; 20.2349 ; 20.861 ; 21.7741 ; 22.7274 ; 23.6783 ; 23.8837 ; 24.0828 ; 
24.3605 ; 24.4598 ; 24.5964 ; 24.6451 ; 24.7134 ; 24.8063 ; 24.9281 ; 24.9712 ; 25.0307 ; 25.1052 ; 25.2085 ; 25.3542 ; 25.5661 ; 25.7436 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.6974 ; 37.0861 ; 37.5133 ; 37.9167 ; 38.3369 ; 38.5161 ; 38.6649 ; 38.8842 ; 39.2233 ; 39.7558 ; 40.5343 ; 40.648 ; 40.6409 ; 40.6366 ; 40.6351 ; 40.6931 ; 40.9332 ; 
40.9441 ; 40.9394 ; 40.9372 ; 40.9366 ; 41.1147 ; 41.4109 ; 41.7634 ; 41.9114 ; 42.1448 ; 42.4508 ; 42.8406 ; 43.5587 ; 44.6032 ; 46.1111 ; 47.9514 ; 48.5783 ; 49.4376 ; 49.744 ; 50.1931 ; 50.841 ; 51.7749 ; 
53.0453 ; 54.6856 ; 56.6762 ; 57.3445 ; 58.2717 ; 59.5521 ; 60.0067 ; 60.6583 ; 61.6009 ; 62.9935 ; 64.5723 ; 65.0982 ; 65.7732 ; 66.6468 ; 67.9564 ; 69.5782 ; 71.0066 ; 71.8166 ; 71.9252 ; 72.0295 ; 72.1341 ; 
72.1604 ; 72.2086 ; 72.2238 ; 72.2657 ; 72.3473 ; 72.4548 ; 72.4987 ; 72.5577 ; 72.592 ; 72.6422 ; 72.7068 ; 72.7888 ; 72.8522 ] 
  
Bolt 3 - Shear Force (kips): [0.011445 ; 0.19431 ; 0.22834 ; 0.25625 ; 0.2819 ; 0.31043 ; 0.32149 ; 0.33035 ; 0.3428 ; 0.36021 ; 0.38726 ; 0.42815 ; 0.43399 ; 0.43369 ; 0.43348 ; 0.43341 ; 0.4365 ; 0.44882 ; 
0.44945 ; 0.44932 ; 0.44924 ; 0.44921 ; 0.458 ; 0.47226 ; 0.49 ; 0.49771 ; 0.51062 ; 0.52843 ; 0.55175 ; 0.5975 ; 0.67229 ; 0.79052 ; 0.92443 ; 0.96419 ; 1.0183 ; 1.0372 ; 1.0645 ; 1.1021 ; 1.1512 ; 1.2115 ; 
1.2704 ; 1.3167 ; 1.3255 ; 1.3337 ; 1.337 ; 1.3358 ; 1.332 ; 1.3209 ; 1.283 ; 2.0634 ; 2.7263 ; 3.2171 ; 3.6084 ; 4.896 ; 5.8514 ; 5.9907 ; 5.9971 ; 6.1094 ; 6.2115 ; 6.3125 ; 6.3086 ; 6.2356 ; 6.1742 ; 6.0839 ; 
5.9505 ; 5.7697 ; 5.6429 ; 5.4832 ; 5.4162 ; 5.3209 ; 5.175 ; 4.9376 ; 4.7119 ] 
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Figure B.353 Connection L8_8_0.875_0.75_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.7787e+003 
  
Plastic Stiffness (k/in): 10.4462 
  
Displacement (in): [2.5114e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.073132 ; 0.085646 ; 0.10442 ; 0.13257 ; 0.17481 ; 0.23816 ; 0.33319 ; 0.35695 ; 
0.38071 ; 0.41634 ; 0.4698 ; 0.54998 ; 0.67025 ; 0.71535 ; 0.783 ; 0.88448 ; 0.92253 ; 0.96059 ; 0.99864 ; 1.0557 ; 1.1414 ; 1.2698 ; 1.3179 ; 1.336 ; 1.3631 ; 1.4037 ; 1.4647 ; 1.5561 ; 1.5904 ; 1.6418 ; 1.719 ; 
1.7479 ; 1.7913 ; 1.8076 ; 1.832 ; 1.8686 ; 1.9235 ; 2.0059 ; 2.0368 ; 2.0832 ; 2.1527 ; 2.2569 ; 2.4133 ; 2.5 ] 
  
Force (kips): [-0.835613 ; 1.20594 ; 2.63843 ; 4.47203 ; 6.83145 ; 9.8161 ; 13.1916 ; 16.4788 ; 18.9705 ; 19.3884 ; 19.8423 ; 20.3128 ; 20.8333 ; 21.443 ; 22.3006 ; 23.5317 ; 23.8228 ; 24.1543 ; 24.618 ; 25.2368 
; 26.031 ; 27.0689 ; 27.429 ; 27.942 ; 28.6691 ; 28.9734 ; 29.2495 ; 29.5297 ; 29.9135 ; 30.4446 ; 31.194 ; 31.4905 ; 31.5962 ; 31.7529 ; 31.9773 ; 32.2957 ; 32.7743 ; 32.9598 ; 33.2314 ; 33.6059 ; 33.7404 ; 
33.9311 ; 34.0024 ; 34.1068 ; 34.2576 ; 34.4767 ; 34.7921 ; 34.9078 ; 35.0783 ; 35.3236 ; 35.6681 ; 36.1388 ; 36.3826 ] 
  
Bolt 1 - Tensile Force (kips): [34.5885 ; 34.5388 ; 34.5014 ; 34.4502 ; 34.378 ; 34.2703 ; 34.1255 ; 33.9509 ; 33.6163 ; 33.3891 ; 33.0619 ; 32.6155 ; 32.0107 ; 31.3102 ; 30.3013 ; 28.6312 ; 28.2067 ; 27.759 ; 
27.1102 ; 26.1797 ; 24.9053 ; 23.4316 ; 23.4239 ; 23.4412 ; 23.4801 ; 23.4954 ; 23.511 ; 23.4046 ; 23.408 ; 23.4786 ; 23.5722 ; 23.5041 ; 23.5093 ; 23.5074 ; 23.5295 ; 23.5688 ; 23.4624 ; 23.3239 ; 23.1489 ; 
22.9792 ; 22.8943 ; 22.8062 ; 22.7465 ; 22.6571 ; 22.5389 ; 22.4164 ; 22.1285 ; 21.996 ; 21.7607 ; 21.3756 ; 20.9074 ; 20.3549 ; 20.112 ] 
  
Bolt 1 - Shear Force (kips): [0.0497232 ; 0.0526471 ; 0.105965 ; 0.181206 ; 0.283648 ; 0.42017 ; 0.590028 ; 0.782005 ; 1.11432 ; 1.31955 ; 1.59064 ; 1.9381 ; 2.38951 ; 2.8929 ; 3.5852 ; 4.67051 ; 4.93597 ; 
5.21216 ; 5.60889 ; 6.16321 ; 6.89248 ; 7.70866 ; 7.72458 ; 7.73436 ; 7.7482 ; 7.75338 ; 7.75857 ; 7.91529 ; 7.97569 ; 7.98485 ; 8.12054 ; 8.7554 ; 8.86165 ; 9.10189 ; 9.36609 ; 9.78571 ; 10.7518 ; 11.3878 ; 
12.1633 ; 12.9995 ; 13.3455 ; 13.7754 ; 13.9933 ; 14.2973 ; 14.6825 ; 15.1327 ; 15.9269 ; 16.2527 ; 16.819 ; 17.6902 ; 18.8586 ; 20.3656 ; 21.0323 ] 
  
Bolt 2 - Tensile Force (kips): [34.5842 ; 34.5343 ; 34.49 ; 34.439 ; 34.3773 ; 34.3277 ; 34.3319 ; 34.4334 ; 34.6036 ; 34.6251 ; 34.707 ; 34.868 ; 35.093 ; 35.3297 ; 35.7387 ; 36.7364 ; 37.0155 ; 37.3111 ; 
37.7562 ; 38.4022 ; 39.2762 ; 40.497 ; 40.9098 ; 41.5065 ; 42.3488 ; 42.6465 ; 42.9284 ; 43.1947 ; 43.5697 ; 44.079 ; 44.713 ; 44.9592 ; 45.0319 ; 45.1411 ; 45.2913 ; 45.5679 ; 45.8602 ; 45.9569 ; 46.1059 ; 
46.3324 ; 46.4133 ; 46.5503 ; 46.5977 ; 46.6661 ; 46.7566 ; 46.8897 ; 47.1018 ; 47.1723 ; 47.2539 ; 47.3891 ; 47.576 ; 47.8723 ; 47.9856 ] 
  
Bolt 2 - Shear Force (kips): [0.0381588 ; 0.0756293 ; 0.144262 ; 0.237193 ; 0.360973 ; 0.524762 ; 0.72396 ; 0.934997 ; 1.26089 ; 1.44386 ; 1.68137 ; 1.97778 ; 2.35318 ; 2.76164 ; 3.29536 ; 4.02992 ; 4.19486 ; 
4.36097 ; 4.59333 ; 4.90498 ; 5.30683 ; 5.80139 ; 5.97254 ; 6.20381 ; 6.50196 ; 6.61062 ; 6.71175 ; 6.80144 ; 6.93879 ; 7.13996 ; 7.60826 ; 7.81571 ; 7.99456 ; 8.22443 ; 8.57658 ; 8.92261 ; 9.51284 ; 9.64363 ; 
9.89004 ; 10.2644 ; 10.4054 ; 10.5935 ; 10.6453 ; 10.7212 ; 10.8333 ; 11.0025 ; 11.2038 ; 11.2798 ; 11.4027 ; 11.5607 ; 11.8844 ; 12.2479 ; 12.5353 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9328 ; 35.9061 ; 35.9457 ; 36.1633 ; 36.6195 ; 37.4796 ; 38.6002 ; 39.7413 ; 40.0674 ; 40.5314 ; 41.2177 ; 42.208 ; 43.6952 ; 45.7974 ; 48.4814 ; 49.092 ; 49.6754 ; 
50.4181 ; 51.4145 ; 52.704 ; 54.3659 ; 54.9873 ; 55.8215 ; 57.0139 ; 57.5031 ; 57.9144 ; 58.3208 ; 58.8241 ; 59.5377 ; 60.6367 ; 60.9865 ; 61.1002 ; 61.2651 ; 61.5185 ; 61.8769 ; 62.5329 ; 62.8349 ; 63.2917 ; 
63.9374 ; 64.1647 ; 64.4821 ; 64.5947 ; 64.7549 ; 64.9817 ; 65.3256 ; 65.7911 ; 65.9671 ; 66.2179 ; 66.5411 ; 66.9701 ; 67.5009 ; 67.7899 ] 
  
Bolt 3 - Shear Force (kips): [ 0.02752 ; 0.0087466 ; 0.030874 ; 0.067775 ; 0.12662 ; 0.19658 ; 0.27269 ; 0.36325 ; 0.48132 ; 0.51115 ; 0.54551 ; 0.58393 ; 0.63319 ; 0.6952 ; 0.77159 ; 0.83476 ; 0.8473 ; 0.87836 
; 1.5245 ; 2.7377 ; 3.5988 ; 4.4483 ; 4.7209 ; 5.0311 ; 5.3861 ; 5.3357 ; 5.2999 ; 5.2015 ; 5.0695 ; 4.9699 ; 4.684 ; 4.5713 ; 4.5344 ; 4.4743 ; 4.3766 ; 4.2795 ; 4.3134 ; 4.48 ; 4.577 ; 4.6693 ; 4.7394 ; 4.8336 ; 
4.8592 ; 4.8865 ; 4.9049 ; 4.7684 ; 4.6614 ; 4.6334 ; 4.5772 ; 4.4633 ; 4.4101 ; 4.3553 ; 4.3417 ] 
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Figure B.354 Connection L8_8_0.875_0.75_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 953.5449 
  
Plastic Stiffness (k/in): 4.2949 
  
Displacement (in): [3.2059e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.17602 ; 0.20558 ; 0.24993 ; 0.31645 ; 0.41623 ; 
0.45365 ; 0.50978 ; 0.59397 ; 0.72025 ; 0.76761 ; 0.83864 ; 0.9452 ; 1.105 ; 1.3448 ; 1.4347 ; 1.5695 ; 1.7718 ; 2.0752 ; 2.5304 ; 3.2131 ; 3.3881 ; 3.6506 ; 4.0443 ; 4.192 ; 4.4135 ; 4.7457 ; 5.244 ; 5.419 ; 5.6815 
; 6.0753 ; 6.6659 ; 7 ] 
  
Force (kips): [-0.801449 ; 0.155594 ; 0.502228 ; 0.995616 ; 1.68978 ; 2.64163 ; 3.94282 ; 5.6851 ; 7.81576 ; 9.79146 ; 11.1641 ; 11.7703 ; 11.8939 ; 12.0601 ; 12.3256 ; 12.7219 ; 13.2658 ; 13.4549 ; 13.725 ; 
14.0946 ; 14.5719 ; 14.7445 ; 15.0032 ; 15.381 ; 15.903 ; 16.5884 ; 16.8461 ; 17.187 ; 17.6699 ; 18.3215 ; 19.1404 ; 20.104 ; 20.3134 ; 20.5981 ; 20.9719 ; 21.0982 ; 21.2761 ; 21.5138 ; 21.8056 ; 21.8916 ; 
22.0048 ; 22.1437 ; 22.2906 ; 22.3553 ] 
  
Bolt 1 - Tensile Force (kips): [34.5888 ; 34.5659 ; 34.5574 ; 34.5448 ; 34.5266 ; 34.4998 ; 34.4607 ; 34.4026 ; 34.3155 ; 34.2169 ; 34.1372 ; 34.1044 ; 34.0988 ; 34.0907 ; 34.0746 ; 34.0456 ; 33.9848 ; 33.9564 ; 
33.8954 ; 33.6792 ; 32.9948 ; 32.7181 ; 32.3066 ; 31.6991 ; 30.8251 ; 29.6617 ; 29.2274 ; 28.584 ; 27.6228 ; 26.2445 ; 24.4899 ; 23.5329 ; 23.5495 ; 23.5772 ; 23.6207 ; 23.6362 ; 23.559 ; 23.6155 ; 23.7014 ; 
23.7293 ; 23.77 ; 23.8287 ; 23.8228 ; 23.7969 ] 
  
Bolt 1 - Shear Force (kips): [ 0.0487 ; 0.030273 ; 0.034646 ; 0.048227 ; 0.073815 ; 0.11348 ; 0.17235 ; 0.25793 ; 0.37285 ; 0.49478 ; 0.59028 ; 0.63349 ; 0.64209 ; 0.65459 ; 0.67743 ; 0.71626 ; 0.78981 ; 
0.82215 ; 0.88766 ; 1.1033 ; 1.6864 ; 1.9017 ; 2.2127 ; 2.6558 ; 3.2662 ; 4.044 ; 4.3267 ; 4.7375 ; 5.339 ; 6.1768 ; 7.1893 ; 7.7621 ; 7.7698 ; 7.78 ; 7.7947 ; 7.7999 ; 7.9323 ; 7.9341 ; 7.9314 ; 7.9294 ; 7.926 ; 
7.9203 ; 8.3294 ; 8.6452 ] 
  
Bolt 2 - Tensile Force (kips): [34.5856 ; 34.5634 ; 34.5576 ; 34.5432 ; 34.5225 ; 34.499 ; 34.475 ; 34.463 ; 34.4996 ; 34.6187 ; 34.7607 ; 34.8306 ; 34.8452 ; 34.8679 ; 34.9173 ; 35.0217 ; 35.2741 ; 35.39 ; 
35.5668 ; 35.8088 ; 36.0768 ; 36.1745 ; 36.3365 ; 36.6178 ; 37.1316 ; 37.9931 ; 38.3334 ; 38.8298 ; 39.5633 ; 40.6265 ; 42.0391 ; 43.6764 ; 44.0118 ; 44.4629 ; 45.0473 ; 45.2435 ; 45.5134 ; 45.8729 ; 46.3098 ; 
46.4394 ; 46.6114 ; 46.782 ; 46.9791 ; 47.0818 ] 
  
Bolt 2 - Shear Force (kips): [0.037407 ; 0.032689 ; 0.047526 ; 0.071573 ; 0.10772 ; 0.16006 ; 0.23577 ; 0.34145 ; 0.47969 ; 0.6228 ; 0.72782 ; 0.77331 ; 0.78241 ; 0.7956 ; 0.81937 ; 0.85821 ; 0.92862 ; 0.95831 
; 1.0203 ; 1.2067 ; 1.6945 ; 1.8736 ; 2.1263 ; 2.4746 ; 2.9249 ; 3.4387 ; 3.6128 ; 3.8568 ; 4.193 ; 4.6328 ; 5.1457 ; 5.7397 ; 5.8734 ; 6.0561 ; 6.2931 ; 6.373 ; 6.4755 ; 6.6229 ; 6.8039 ; 6.8586 ; 6.9296 ; 7.1208 ; 
7.3629 ; 7.4638 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.972 ; 35.9455 ; 35.9167 ; 35.8909 ; 35.8997 ; 36.0142 ; 36.335 ; 36.9405 ; 38.0378 ; 39.1456 ; 40.1315 ; 40.4589 ; 40.9277 ; 41.6155 ; 42.6401 ; 44.1633 ; 44.7296 ; 
45.5557 ; 46.7188 ; 48.2974 ; 48.867 ; 49.7029 ; 50.87 ; 52.4637 ; 54.5153 ; 55.453 ; 56.3257 ; 57.6755 ; 59.7586 ; 62.2736 ; 65.2299 ; 65.9732 ; 66.9353 ; 68.1364 ; 68.5261 ; 69.0402 ; 69.7419 ; 70.6278 ; 
70.863 ; 71.1557 ; 71.5219 ; 71.8055 ; 71.8917 ] 
  
Bolt 3 - Shear Force (kips): [ 0.026547 ; 0.014186 ; 0.0081102 ; 0.011838 ; 0.026581 ; 0.052013 ; 0.094373 ; 0.15373 ; 0.21703 ; 0.26974 ; 0.32658 ; 0.40901 ; 0.40503 ; 0.39085 ; 0.37091 ; 0.3494 ; 0.34321 ; 
0.34585 ; 0.35324 ; 0.36742 ; 0.38985 ; 0.39738 ; 0.43437 ; 0.60808 ; 1.4961 ; 2.4237 ; 2.4874 ; 2.5386 ; 2.4225 ; 2.276 ; 2.0982 ; 1.48 ; 1.1925 ; 1.0567 ; 0.85023 ; 0.77756 ; 0.68548 ; 0.73075 ; 1.0027 ; 1.1168 ; 
1.2138 ; 1.2559 ; 1.4633 ; 1.585 ] 
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Figure B.355 Connection L8_8_0.875_0.75_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.9327e+003 
  
Plastic Stiffness (k/in): 84.7478 
  
Displacement (in): [2.3205e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.058001 ; 0.06113 ; 0.065823 ; 0.072862 ; 0.075502 ; 0.079461 ; 
0.085401 ; 0.087628 ; 0.088463 ; 0.089716 ; 0.091595 ; 0.094414 ; 0.098642 ; 0.10023 ; 0.10261 ; 0.10617 ; 0.11153 ; 0.11955 ; 0.12256 ; 0.12708 ; 0.13385 ; 0.13639 ; 0.1402 ; 0.14591 ; 0.15449 ; 0.16734 ; 
0.17217 ; 0.1794 ; 0.19025 ; 0.20652 ; 0.23093 ; 0.24008 ; 0.25382 ; 0.27441 ; 0.3053 ; 0.35165 ; 0.42116 ; 0.44722 ; 0.48632 ; 0.54497 ; 0.63295 ; 0.66594 ; 0.71542 ; 0.78965 ; 0.901 ; 0.94275 ; 1.0054 ; 1.0993 
; 1.2403 ; 1.4516 ; 1.7016 ; 1.9516 ; 2.2016 ; 2.4516 ; 2.5 ] 
  
Force (kips): [-0.731917 ; 15.8904 ; 18.4708 ; 20.6971 ; 23.2583 ; 24.5766 ; 25.913 ; 27.6586 ; 29.6945 ; 30.1862 ; 30.1901 ; 30.1882 ; 30.1813 ; 30.2149 ; 30.7051 ; 30.7101 ; 30.7046 ; 30.7022 ; 30.7015 ; 
31.1383 ; 31.7607 ; 32.4862 ; 33.3979 ; 33.7553 ; 34.3555 ; 35.1921 ; 36.7416 ; 38.6951 ; 39.3198 ; 40.184 ; 41.2708 ; 41.6394 ; 42.1843 ; 42.9129 ; 43.8972 ; 45.117 ; 45.5316 ; 46.1316 ; 46.962 ; 48.0697 ; 
49.5809 ; 50.1087 ; 50.8434 ; 51.834 ; 53.1431 ; 54.8228 ; 56.8518 ; 57.5194 ; 58.4326 ; 59.6508 ; 61.1956 ; 61.7113 ; 62.3619 ; 62.942 ; 63.4537 ; 63.6063 ; 63.7997 ; 64.0461 ; 64.3659 ; 64.7867 ; 65.2302 ; 
65.6348 ; 66.0041 ; 66.3423 ; 66.4057 ] 
  
Bolt 1 - Tensile Force (kips): [34.5901 ; 34.0329 ; 33.9191 ; 33.8115 ; 33.5897 ; 32.6665 ; 30.9868 ; 28.3341 ; 24.4223 ; 23.3125 ; 23.3035 ; 23.2953 ; 23.2872 ; 23.2527 ; 23.027 ; 23.0186 ; 23.014 ; 23.0129 ; 
23.0127 ; 22.9847 ; 22.9593 ; 22.9282 ; 22.911 ; 22.9008 ; 22.8447 ; 22.7503 ; 22.6024 ; 22.3993 ; 22.3232 ; 22.1737 ; 21.9897 ; 21.9267 ; 21.8439 ; 21.7444 ; 21.4772 ; 21.0832 ; 20.9148 ; 20.5912 ; 20.1648 ; 
19.7124 ; 19.2486 ; 19.0764 ; 18.8897 ; 18.7302 ; 18.6209 ; 18.3527 ; 17.9808 ; 17.7124 ; 17.4725 ; 17.3518 ; 17.4062 ; 17.4478 ; 17.5354 ; 17.6598 ; 17.803 ; 17.8498 ; 17.9238 ; 17.9868 ; 18.0531 ; 18.1679 ; 
18.3145 ; 18.4333 ; 18.5751 ; 18.8266 ; 18.874 ] 
  
Bolt 1 - Shear Force (kips): [0.0458713 ; 0.684893 ; 0.802793 ; 0.906836 ; 1.11565 ; 1.87742 ; 3.09089 ; 4.82146 ; 7.09657 ; 7.68575 ; 7.68742 ; 7.68674 ; 7.68466 ; 7.73018 ; 8.01048 ; 8.01417 ; 8.01347 ; 
8.01288 ; 8.01267 ; 8.27663 ; 8.54583 ; 8.91106 ; 9.32058 ; 9.53906 ; 9.89967 ; 10.4107 ; 11.3944 ; 12.4138 ; 12.7284 ; 13.2554 ; 13.8874 ; 14.1027 ; 14.3889 ; 14.7528 ; 15.4162 ; 16.2225 ; 16.5552 ; 17.1868 ; 
18.1211 ; 19.2128 ; 20.6567 ; 21.2178 ; 21.9121 ; 22.7393 ; 23.7822 ; 25.5201 ; 28.1112 ; 29.0159 ; 30.0175 ; 31.0468 ; 32.1596 ; 32.5439 ; 33.0408 ; 33.5946 ; 34.3936 ; 34.6353 ; 34.941 ; 35.4176 ; 36.0603 ; 
36.8552 ; 37.6357 ; 38.3558 ; 39.0139 ; 39.6069 ; 39.7412 ] 
  
Bolt 2 - Tensile Force (kips): [34.5911 ; 34.0137 ; 33.9119 ; 33.825 ; 33.6356 ; 32.722 ; 31.076 ; 28.5089 ; 24.7766 ; 23.6366 ; 23.6105 ; 23.5968 ; 23.5882 ; 23.5837 ; 23.3458 ; 23.3349 ; 23.3275 ; 23.3255 ; 
23.3249 ; 23.3581 ; 23.405 ; 23.4677 ; 23.5746 ; 23.6299 ; 23.7075 ; 23.8041 ; 23.9635 ; 24.1271 ; 24.2077 ; 24.3657 ; 24.6237 ; 24.7297 ; 24.8597 ; 25.0425 ; 25.4291 ; 26.1188 ; 26.4008 ; 26.8176 ; 27.4703 ; 
28.5427 ; 30.0697 ; 30.6315 ; 31.481 ; 32.7384 ; 34.4715 ; 36.6371 ; 39.0619 ; 39.7999 ; 40.8013 ; 42.0192 ; 43.4966 ; 43.947 ; 44.5395 ; 45.1364 ; 45.8291 ; 46.0606 ; 46.3902 ; 46.8595 ; 47.498 ; 48.3576 ; 
49.267 ; 50.1173 ; 50.9139 ; 51.5903 ; 51.7046 ] 
  
Bolt 2 - Shear Force (kips): [0.0347173 ; 0.761358 ; 0.889371 ; 1.00178 ; 1.21769 ; 1.96943 ; 3.17458 ; 4.89093 ; 7.13212 ; 7.76427 ; 7.77764 ; 7.78329 ; 7.78347 ; 7.78255 ; 8.13296 ; 8.14002 ; 8.13934 ; 
8.13849 ; 8.13818 ; 8.29723 ; 8.62739 ; 8.96003 ; 9.45171 ; 9.59319 ; 9.84417 ; 10.2196 ; 10.8394 ; 11.9283 ; 12.2932 ; 12.704 ; 13.2301 ; 13.4028 ; 13.7059 ; 14.1247 ; 14.4966 ; 15.0064 ; 15.1507 ; 15.3547 ; 
15.6932 ; 16.1635 ; 16.9147 ; 17.1644 ; 17.5418 ; 17.9592 ; 18.4423 ; 18.903 ; 19.2607 ; 19.3645 ; 19.5047 ; 19.8357 ; 20.3813 ; 20.5971 ; 20.8321 ; 21.0857 ; 21.2503 ; 21.304 ; 21.3769 ; 21.4702 ; 21.6096 ; 
21.8271 ; 22.1226 ; 22.3854 ; 22.6188 ; 22.8068 ; 22.8298 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.6753 ; 37.0562 ; 37.4888 ; 38.0478 ; 38.3435 ; 38.6508 ; 39.0971 ; 39.7595 ; 39.953 ; 39.9547 ; 39.9535 ; 39.9473 ; 39.962 ; 40.1639 ; 40.1654 ; 40.1598 ; 40.1573 ; 
40.1565 ; 40.3492 ; 40.642 ; 41.0164 ; 41.5385 ; 41.7552 ; 42.1373 ; 42.7186 ; 43.8985 ; 45.6008 ; 46.2057 ; 47.0928 ; 48.2809 ; 48.6963 ; 49.3176 ; 50.1677 ; 51.327 ; 52.7626 ; 53.2374 ; 53.9033 ; 54.7743 ; 
55.9051 ; 57.4269 ; 57.9519 ; 58.6849 ; 59.6845 ; 61.0084 ; 62.6975 ; 64.6312 ; 65.2593 ; 66.1554 ; 67.4005 ; 69.0126 ; 69.5684 ; 70.2843 ; 70.869 ; 71.2564 ; 71.3568 ; 71.4789 ; 71.6247 ; 71.7819 ; 71.9302 ; 
72.0744 ; 72.2005 ; 72.3228 ; 72.4617 ; 72.488 ] 
  
Bolt 3 - Shear Force (kips): [0.014995 ; 0.18944 ; 0.22307 ; 0.25003 ; 0.28252 ; 0.30007 ; 0.31578 ; 0.3367 ; 0.36216 ; 0.36942 ; 0.3695 ; 0.36949 ; 0.36917 ; 0.36992 ; 0.37791 ; 0.37803 ; 0.37782 ; 0.37773 ; 
0.3777 ; 0.385 ; 0.39512 ; 0.40653 ; 0.42175 ; 0.42844 ; 0.44099 ; 0.45963 ; 0.49861 ; 0.55866 ; 0.58004 ; 0.6101 ; 0.64271 ; 0.65136 ; 0.66269 ; 0.67471 ; 0.68805 ; 0.7052 ; 0.71058 ; 0.71944 ; 0.73772 ; 
0.77471 ; 0.81399 ; 0.82163 ; 0.83003 ; 0.83577 ; 0.83682 ; 0.82502 ; 0.80413 ; 0.79232 ; 0.76156 ; 0.6857 ; 0.56606 ; 0.5913 ; 0.75199 ; 1.1068 ; 1.1696 ; 1.1569 ; 1.1065 ; 1.0144 ; 0.86642 ; 0.65157 ; 0.4004 ; 
0.15418 ; 0.026602 ; 0.026699 ; 0.0267 ] 
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Figure B.356 Connection L8_8_0.875_0.75_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8621e+003 
  
Plastic Stiffness (k/in): 16.3508 
  
Displacement (in): [2.728e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.072601 ; 0.10597 ; 0.15603 ; 0.23111 ; 0.25927 ; 0.30151 
; 0.36486 ; 0.38861 ; 0.40643 ; 0.43316 ; 0.47325 ; 0.53339 ; 0.62359 ; 0.65742 ; 0.70815 ; 0.78426 ; 0.81281 ; 0.85562 ; 0.87167 ; 0.88772 ; 0.90378 ; 0.92786 ; 0.96398 ; 1.0182 ; 1.0994 ; 1.1299 ; 1.1756 ; 
1.1928 ; 1.2185 ; 1.2571 ; 1.3149 ; 1.4017 ; 1.4343 ; 1.4831 ; 1.5563 ; 1.6662 ; 1.8309 ; 1.8927 ; 1.9854 ; 2.1244 ; 2.3329 ; 2.5 ] 
  
Force (kips): [-0.684175 ; 1.36709 ; 2.9528 ; 4.34097 ; 6.21035 ; 7.89738 ; 9.4421 ; 11.5316 ; 14.1758 ; 17.2579 ; 20.475 ; 23.015 ; 24.6435 ; 26.0109 ; 27.5117 ; 27.9342 ; 28.5203 ; 29.3798 ; 29.7128 ; 29.9819 ; 
30.3513 ; 30.8715 ; 31.5486 ; 32.434 ; 32.7482 ; 33.2132 ; 33.8501 ; 34.0767 ; 34.4077 ; 34.5511 ; 34.6998 ; 34.8385 ; 35.0488 ; 35.3553 ; 35.7983 ; 36.5145 ; 36.79 ; 37.1714 ; 37.3137 ; 37.5216 ; 37.8147 ; 
38.2391 ; 38.8154 ; 39.0287 ; 39.339 ; 39.778 ; 40.3914 ; 41.2298 ; 41.5276 ; 41.9409 ; 42.5273 ; 43.3334 ; 43.8993 ] 
  
Bolt 1 - Tensile Force (kips): [34.5865 ; 34.5326 ; 34.487 ; 34.4448 ; 34.3837 ; 34.3216 ; 34.2603 ; 34.1694 ; 34.0414 ; 33.8652 ; 33.4513 ; 32.5544 ; 31.395 ; 29.7288 ; 27.7656 ; 27.2446 ; 26.5013 ; 25.3524 ; 
24.9175 ; 24.5956 ; 24.151 ; 23.5578 ; 23.3693 ; 23.4278 ; 23.4566 ; 23.3644 ; 23.4405 ; 23.4998 ; 23.5981 ; 23.5714 ; 23.5264 ; 23.5478 ; 23.5774 ; 23.6327 ; 23.7121 ; 23.5616 ; 23.4198 ; 23.2968 ; 23.257 ; 
23.1791 ; 23.0973 ; 22.9115 ; 22.697 ; 22.4669 ; 22.1259 ; 21.7529 ; 21.247 ; 20.9038 ; 20.8574 ; 20.7154 ; 20.5216 ; 20.1856 ; 19.8241 ] 
  
Bolt 1 - Shear Force (kips): [0.0427875 ; 0.0640232 ; 0.131205 ; 0.193506 ; 0.280219 ; 0.360155 ; 0.435595 ; 0.541527 ; 0.684262 ; 0.865422 ; 1.25126 ; 1.9669 ; 2.80575 ; 3.92322 ; 5.14892 ; 5.46435 ; 5.9093 
; 6.57403 ; 6.8201 ; 7.0016 ; 7.24945 ; 7.57778 ; 7.70285 ; 7.72983 ; 7.74013 ; 7.9255 ; 8.03319 ; 8.047 ; 8.06957 ; 8.31186 ; 8.62566 ; 8.77269 ; 9.04446 ; 9.34539 ; 9.81825 ; 11.2824 ; 11.9844 ; 12.739 ; 
12.9893 ; 13.4281 ; 14.0117 ; 14.8579 ; 15.9393 ; 16.5692 ; 17.5666 ; 18.8365 ; 20.5945 ; 22.4229 ; 23.0064 ; 23.8588 ; 25.142 ; 27.1969 ; 28.6458 ] 
  
Bolt 2 - Tensile Force (kips): [34.5804 ; 34.5323 ; 34.4811 ; 34.4383 ; 34.3809 ; 34.3303 ; 34.2903 ; 34.2476 ; 34.219 ; 34.2218 ; 34.1372 ; 33.9924 ; 34.3035 ; 34.9239 ; 36.3165 ; 36.7529 ; 37.4086 ; 38.4648 ; 
38.8587 ; 39.1568 ; 39.5978 ; 40.2224 ; 41.0308 ; 41.8739 ; 42.0719 ; 42.5221 ; 42.9054 ; 42.9717 ; 43.0331 ; 43.2242 ; 43.4043 ; 43.5659 ; 43.8032 ; 44.1534 ; 44.6632 ; 45.4897 ; 45.7803 ; 46.2247 ; 46.3766 ; 
46.6257 ; 47.0064 ; 47.5152 ; 48.2267 ; 48.4853 ; 48.864 ; 49.3678 ; 50.0653 ; 50.9769 ; 51.2961 ; 51.7429 ; 52.3701 ; 53.1065 ; 53.5155 ] 
  
Bolt 2 - Shear Force (kips): [0.0302156 ; 0.0799871 ; 0.158161 ; 0.229088 ; 0.326431 ; 0.416241 ; 0.500436 ; 0.617892 ; 0.77292 ; 0.960842 ; 1.3272 ; 1.96072 ; 2.65127 ; 3.50647 ; 4.263 ; 4.43436 ; 4.6663 ; 
4.99189 ; 5.11351 ; 5.20447 ; 5.32845 ; 5.507 ; 5.77997 ; 6.30489 ; 6.53227 ; 6.73023 ; 7.12789 ; 7.30317 ; 7.56926 ; 7.57418 ; 7.62717 ; 7.69449 ; 7.84148 ; 8.14356 ; 8.56594 ; 8.9262 ; 9.08466 ; 9.29054 ; 
9.42857 ; 9.56424 ; 9.71361 ; 9.97164 ; 10.2405 ; 10.2907 ; 10.3413 ; 10.5014 ; 10.7334 ; 11.1893 ; 11.4098 ; 11.6832 ; 12.0096 ; 12.6423 ; 13.2934 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9334 ; 35.9123 ; 35.9394 ; 36.0573 ; 36.2429 ; 36.4521 ; 36.808 ; 37.4894 ; 38.4343 ; 39.5486 ; 40.9562 ; 42.6155 ; 44.6574 ; 47.3388 ; 48.2609 ; 49.5458 ; 51.2759 ; 
51.8783 ; 52.3011 ; 52.8479 ; 53.5362 ; 54.4738 ; 55.7506 ; 56.2661 ; 56.9867 ; 57.9382 ; 58.2868 ; 58.8328 ; 59.06 ; 59.291 ; 59.504 ; 59.8158 ; 60.2674 ; 60.9105 ; 61.8805 ; 62.2448 ; 62.7014 ; 62.8577 ; 
63.091 ; 63.4493 ; 63.9873 ; 64.6893 ; 64.9062 ; 65.1556 ; 65.5236 ; 66.0886 ; 67.0283 ; 67.4646 ; 67.9047 ; 68.5024 ; 69.298 ; 69.7189 ] 
  
Bolt 3 - Shear Force (kips): [0.028158 ; 0.011171 ; 0.034464 ; 0.060342 ; 0.10192 ; 0.14161 ; 0.17541 ; 0.219 ; 0.27101 ; 0.33822 ; 0.42966 ; 0.55997 ; 0.71451 ; 0.91878 ; 1.0948 ; 1.131 ; 1.1756 ; 1.2349 ; 
1.2607 ; 1.296 ; 1.4054 ; 2.5106 ; 3.5374 ; 4.539 ; 4.8628 ; 5.2576 ; 5.6155 ; 5.7389 ; 5.893 ; 5.9425 ; 5.9844 ; 6.0257 ; 6.0784 ; 6.1395 ; 6.1918 ; 5.7844 ; 5.5181 ; 5.3076 ; 5.2707 ; 5.2329 ; 5.1203 ; 4.9596 ; 
4.7475 ; 4.6633 ; 4.5698 ; 4.5004 ; 4.3609 ; 4.3062 ; 4.3041 ; 4.2964 ; 3.9961 ; 3.7174 ; 3.5797 ] 
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Figure B.357 Connection L8_8_0.875_0.75_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 820.3950 
  
Plastic Stiffness (k/in): 6.1600 
  
Displacement (in): [2.1794e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.80174 ; 
1.0127 ; 1.2627 ; 1.3252 ; 1.4189 ; 1.5596 ; 1.7705 ; 2.0205 ; 2.2705 ; 2.5 ] 
  
Force (kips): [-0.662363 ; 0.370121 ; 0.939971 ; 1.73774 ; 2.82671 ; 4.29629 ; 6.23513 ; 8.61492 ; 11.0603 ; 13.1525 ; 14.3215 ; 15.2009 ; 16.1475 ; 17.1296 ; 17.4244 ; 17.8207 ; 18.3745 ; 19.1455 ; 19.9629 ; 
20.1554 ; 20.4326 ; 20.8082 ; 21.303 ; 21.8116 ; 22.2752 ; 22.6519 ] 
  
Bolt 1 - Tensile Force (kips): [34.5868 ; 34.5604 ; 34.5453 ; 34.5229 ; 34.4901 ; 34.4426 ; 34.3713 ; 34.2647 ; 34.1296 ; 33.9893 ; 33.9137 ; 33.87 ; 33.7602 ; 32.9617 ; 32.5472 ; 31.8698 ; 30.9228 ; 29.5658 ; 
28.045 ; 27.6848 ; 27.1668 ; 26.434 ; 25.4477 ; 24.494 ; 23.8149 ; 23.8058 ] 
  
Bolt 1 - Shear Force (kips): [0.042145 ; 0.031741 ; 0.049985 ; 0.083378 ; 0.13353 ; 0.20595 ; 0.30799 ; 0.44459 ; 0.60565 ; 0.7657 ; 0.85553 ; 0.91851 ; 1.0516 ; 1.7562 ; 2.0796 ; 2.5854 ; 3.2584 ; 4.1696 ; 
5.1559 ; 5.3864 ; 5.7147 ; 6.1727 ; 6.7737 ; 7.3473 ; 7.7765 ; 7.8435 ] 
  
Bolt 2 - Tensile Force (kips): [34.5816 ; 34.5627 ; 34.5472 ; 34.5212 ; 34.4898 ; 34.4543 ; 34.4243 ; 34.4356 ; 34.5378 ; 34.723 ; 34.8531 ; 34.9524 ; 35.181 ; 35.6215 ; 35.8298 ; 36.1894 ; 36.8454 ; 38.1848 ; 
39.8294 ; 40.2192 ; 40.7729 ; 41.5451 ; 42.6 ; 43.7372 ; 44.8126 ; 45.6708 ] 
  
Bolt 2 - Shear Force (kips): [0.029977 ; 0.035772 ; 0.064075 ; 0.10586 ; 0.16556 ; 0.25037 ; 0.36689 ; 0.52073 ; 0.69545 ; 0.85535 ; 0.94364 ; 1.004 ; 1.1177 ; 1.6919 ; 1.9506 ; 2.3438 ; 2.8257 ; 3.3677 ; 3.8652 
; 3.9714 ; 4.1188 ; 4.3169 ; 4.5719 ; 4.8143 ; 5.0095 ; 5.1767 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9584 ; 35.9273 ; 35.8994 ; 35.9089 ; 36.0438 ; 36.4266 ; 37.2448 ; 38.6771 ; 40.6605 ; 43.7231 ; 47.1963 ; 50.47 ; 53.4933 ; 54.3254 ; 55.4074 ; 56.9006 ; 58.9391 ; 61.106 
; 61.6075 ; 62.3588 ; 63.309 ; 64.4869 ; 65.8009 ; 67.0071 ; 67.9087 ] 
  
Bolt 3 - Shear Force (kips): [0.027616 ; 0.010168 ; 0.010969 ; 0.026494 ; 0.05429 ; 0.10042 ; 0.16182 ; 0.22572 ; 0.29357 ; 0.39971 ; 0.55513 ; 0.70011 ; 0.76546 ; 0.84503 ; 0.87978 ; 0.91813 ; 0.94952 ; 
0.97352 ; 0.99398 ; 1.0052 ; 1.0603 ; 1.2323 ; 1.5582 ; 1.8286 ; 1.5551 ; 1.6002 ] 
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Figure B.358 Connection L8_8_0.875_0.75_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.8846e+003 
  
Plastic Stiffness (k/in): 76.1466 
  
Displacement (in): [2.7708e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.058001 ; 0.06113 ; 0.065823 ; 0.072862 ; 0.073522 ; 0.074512 ; 
0.075997 ; 0.078224 ; 0.081565 ; 0.086576 ; 0.088455 ; 0.08916 ; 0.090217 ; 0.091803 ; 0.094181 ; 0.097749 ; 0.099087 ; 0.10109 ; 0.1041 ; 0.10862 ; 0.11539 ; 0.11793 ; 0.12174 ; 0.12746 ; 0.13603 ; 0.14889 ; 
0.16817 ; 0.17541 ; 0.18625 ; 0.20253 ; 0.22694 ; 0.23609 ; 0.24982 ; 0.27042 ; 0.30131 ; 0.3129 ; 0.33027 ; 0.35634 ; 0.39544 ; 0.45409 ; 0.54207 ; 0.57506 ; 0.62454 ; 0.69877 ; 0.72661 ; 0.76836 ; 0.83099 ; 
0.92494 ; 0.96017 ; 1.013 ; 1.0659 ; 1.1187 ; 1.198 ; 1.3169 ; 1.4952 ; 1.7452 ; 1.9952 ; 2.2452 ; 2.4952 ; 2.5 ] 
  
Force (kips): [-0.910739 ; 15.4818 ; 18.057 ; 20.2752 ; 22.9737 ; 24.4856 ; 25.8316 ; 27.5894 ; 29.6629 ; 30.2056 ; 30.275 ; 30.2767 ; 30.2711 ; 30.2619 ; 30.3005 ; 30.4472 ; 30.6724 ; 30.7669 ; 30.7682 ; 
30.7641 ; 30.7624 ; 30.7619 ; 31.0564 ; 31.5426 ; 32.2109 ; 33.0621 ; 33.347 ; 33.8165 ; 34.4932 ; 35.6849 ; 37.5357 ; 38.1422 ; 39.0028 ; 40.1715 ; 41.5467 ; 43.2183 ; 45.1387 ; 45.7483 ; 46.5878 ; 47.7156 ; 
49.223 ; 49.7433 ; 50.4901 ; 51.4994 ; 52.8281 ; 53.2872 ; 53.9488 ; 54.8652 ; 56.0839 ; 57.6602 ; 59.5906 ; 60.2175 ; 61.0657 ; 62.1332 ; 62.4537 ; 62.8056 ; 63.1491 ; 63.5227 ; 63.6411 ; 63.7921 ; 63.9314 ; 
64.0607 ; 64.2408 ; 64.4869 ; 64.8266 ; 65.2591 ; 65.6541 ; 66.0153 ; 66.3504 ; 66.3569 ] 
  
Bolt 1 - Tensile Force (kips): [34.6555 ; 34.0651 ; 33.9448 ; 33.8326 ; 33.6331 ; 32.7733 ; 31.1094 ; 28.477 ; 24.5893 ; 23.3744 ; 23.3387 ; 23.3298 ; 23.3215 ; 23.3131 ; 23.2889 ; 23.1456 ; 23.078 ; 23.0706 ; 
23.0651 ; 23.0613 ; 23.0603 ; 23.06 ; 23.034 ; 23.0144 ; 22.9996 ; 22.9832 ; 22.9926 ; 22.9951 ; 22.9423 ; 22.827 ; 22.6124 ; 22.5537 ; 22.49 ; 22.3354 ; 22.1679 ; 21.963 ; 21.5404 ; 21.3185 ; 20.944 ; 20.5302 ; 
20.1529 ; 20.0301 ; 19.7804 ; 19.5188 ; 19.3356 ; 19.2918 ; 19.0966 ; 18.87 ; 18.5519 ; 18.0051 ; 17.4013 ; 17.257 ; 17.1197 ; 17.0169 ; 16.9933 ; 16.9658 ; 16.9478 ; 16.9423 ; 16.9417 ; 16.9419 ; 16.9625 ; 
16.9867 ; 17.0039 ; 17.0027 ; 17.0337 ; 17.0292 ; 17.0965 ; 17.1372 ; 17.2106 ; 17.2094 ] 
  
Bolt 1 - Shear Force (kips): [0.0436556 ; 0.69819 ; 0.819418 ; 0.926266 ; 1.11049 ; 1.82332 ; 3.03201 ; 4.75775 ; 7.03193 ; 7.67913 ; 7.69768 ; 7.69777 ; 7.6959 ; 7.69332 ; 7.73876 ; 7.92388 ; 8.00715 ; 
8.01195 ; 8.0138 ; 8.01266 ; 8.01209 ; 8.01189 ; 8.28975 ; 8.55267 ; 8.80765 ; 9.19307 ; 9.34654 ; 9.60658 ; 10.011 ; 10.8752 ; 12.0967 ; 12.4051 ; 12.757 ; 13.4131 ; 14.1583 ; 15.0614 ; 16.1967 ; 16.7168 ; 
17.6428 ; 18.7853 ; 20.1604 ; 20.6134 ; 21.3775 ; 22.3039 ; 23.3321 ; 23.6845 ; 24.3638 ; 25.3598 ; 26.885 ; 28.9478 ; 30.9338 ; 31.4436 ; 32.1053 ; 32.9793 ; 33.2492 ; 33.6202 ; 34.1254 ; 34.6889 ; 34.8947 ; 
35.1833 ; 35.4462 ; 35.689 ; 36.0459 ; 36.5731 ; 37.2591 ; 38.0992 ; 38.807 ; 39.4788 ; 40.1507 ; 40.1689 ] 
  
Bolt 2 - Tensile Force (kips): [34.6674 ; 34.0994 ; 34.0058 ; 33.9262 ; 33.7926 ; 32.9854 ; 31.378 ; 28.8567 ; 25.186 ; 23.9648 ; 23.6885 ; 23.6598 ; 23.6471 ; 23.6385 ; 23.6407 ; 23.6503 ; 23.4977 ; 23.4076 ; 
23.4011 ; 23.3967 ; 23.3955 ; 23.3952 ; 23.4223 ; 23.4501 ; 23.5086 ; 23.6005 ; 23.6344 ; 23.7026 ; 23.8113 ; 23.9614 ; 24.1511 ; 24.1895 ; 24.213 ; 24.3164 ; 24.5455 ; 24.982 ; 25.9367 ; 26.3556 ; 27.0307 ; 
28.0187 ; 29.5603 ; 30.0895 ; 30.8961 ; 32.073 ; 33.7414 ; 34.3256 ; 35.1354 ; 36.2132 ; 37.6034 ; 39.2494 ; 40.9971 ; 41.4786 ; 42.135 ; 42.9189 ; 43.1487 ; 43.4428 ; 43.8281 ; 44.3391 ; 44.5213 ; 44.7857 ; 
45.0454 ; 45.3004 ; 45.6711 ; 46.2091 ; 46.9505 ; 47.9068 ; 48.7897 ; 49.6182 ; 50.3467 ; 50.359 ] 
  
Bolt 2 - Shear Force (kips): [0.0546068 ; 0.702976 ; 0.823723 ; 0.928996 ; 1.10077 ; 1.79582 ; 2.99215 ; 4.70042 ; 6.94867 ; 7.63368 ; 7.78572 ; 7.7993 ; 7.80212 ; 7.80055 ; 7.80132 ; 7.80451 ; 8.0159 ; 
8.13596 ; 8.13947 ; 8.13908 ; 8.13854 ; 8.13836 ; 8.14684 ; 8.3576 ; 8.75138 ; 9.1975 ; 9.32195 ; 9.52219 ; 9.7993 ; 10.1589 ; 10.8819 ; 11.2255 ; 11.8172 ; 12.4696 ; 13.2122 ; 14.0736 ; 14.8658 ; 15.0702 ; 
15.2993 ; 15.7304 ; 16.4492 ; 16.7033 ; 17.102 ; 17.6049 ; 18.1627 ; 18.3497 ; 18.5889 ; 18.8772 ; 19.1749 ; 19.5235 ; 20.1431 ; 20.44 ; 20.8802 ; 21.4666 ; 21.6486 ; 21.8336 ; 21.9843 ; 22.1476 ; 22.1978 ; 
22.2678 ; 22.3282 ; 22.376 ; 22.4366 ; 22.5212 ; 22.6888 ; 22.9851 ; 23.2558 ; 23.4782 ; 23.6421 ; 23.6454 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.6545 ; 37.0253 ; 37.4531 ; 38.0412 ; 38.3884 ; 38.7005 ; 39.1576 ; 39.8451 ; 40.0634 ; 40.0929 ; 40.0937 ; 40.0891 ; 40.0799 ; 40.1007 ; 40.1615 ; 40.2572 ; 40.2981 ; 
40.2981 ; 40.2937 ; 40.2919 ; 40.2913 ; 40.4225 ; 40.6532 ; 40.9899 ; 41.4614 ; 41.627 ; 41.9141 ; 42.3522 ; 43.1865 ; 44.6471 ; 45.1721 ; 45.9581 ; 47.1004 ; 48.6009 ; 50.5466 ; 52.818 ; 53.5191 ; 54.4362 ; 
55.6039 ; 57.1432 ; 57.6715 ; 58.4213 ; 59.4392 ; 60.791 ; 61.2574 ; 61.9217 ; 62.8254 ; 63.9757 ; 65.4251 ; 67.3561 ; 68.0003 ; 68.8902 ; 70.0555 ; 70.4148 ; 70.777 ; 71.066 ; 71.3307 ; 71.4058 ; 71.5015 ; 
71.5842 ; 71.6554 ; 71.739 ; 71.8303 ; 71.9474 ; 72.086 ; 72.2077 ; 72.3456 ; 72.4845 ; 72.4871 ] 
  
Bolt 3 - Shear Force (kips): [ 0.02758 ; 0.17722 ; 0.21091 ; 0.23764 ; 0.27193 ; 0.29205 ; 0.30805 ; 0.32917 ; 0.35615 ; 0.3649 ; 0.36624 ; 0.36633 ; 0.36612 ; 0.36572 ; 0.36683 ; 0.36909 ; 0.37295 ; 0.37465 ; 
0.37474 ; 0.3746 ; 0.37454 ; 0.37452 ; 0.37928 ; 0.3868 ; 0.39724 ; 0.4103 ; 0.41522 ; 0.42404 ; 0.4374 ; 0.46319 ; 0.51073 ; 0.52855 ; 0.55473 ; 0.59088 ; 0.62735 ; 0.65466 ; 0.68026 ; 0.68823 ; 0.70383 ; 
0.73743 ; 0.78126 ; 0.79104 ; 0.7999 ; 0.8065 ; 0.80799 ; 0.80667 ; 0.80261 ; 0.79202 ; 0.77668 ; 0.75356 ; 0.66056 ; 0.61025 ; 0.52716 ; 0.49602 ; 0.79333 ; 1.0238 ; 1.1168 ; 1.1193 ; 1.1006 ; 1.0518 ; 1.0001 ; 
0.94556 ; 0.86346 ; 0.73946 ; 0.55532 ; 0.2968 ; 0.043316 ; 0.025311 ; 0.026182 ; 0.026179 ] 
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Figure B.359 Connection L8_8_0.875_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8522e+003 
  
Plastic Stiffness (k/in): 16.4522 
  
Displacement (in): [2.4704e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.11946 ; 0.13823 ; 0.16639 ; 0.20863 ; 0.27198 ; 
0.36701 ; 0.40264 ; 0.4561 ; 0.53628 ; 0.56635 ; 0.61145 ; 0.6791 ; 0.70447 ; 0.74252 ; 0.79961 ; 0.88523 ; 0.91734 ; 0.92938 ; 0.94744 ; 0.97453 ; 1.0152 ; 1.0761 ; 1.099 ; 1.1333 ; 1.1847 ; 1.2618 ; 1.2908 ; 
1.3342 ; 1.3993 ; 1.4644 ; 1.5295 ; 1.6271 ; 1.7736 ; 1.9932 ; 2.2432 ; 2.4932 ; 2.5 ] 
  
Force (kips): [-0.847023 ; 1.21536 ; 2.77051 ; 4.77461 ; 7.3637 ; 9.63042 ; 11.6387 ; 14.182 ; 17.2008 ; 20.3834 ; 22.9678 ; 24.5893 ; 24.9857 ; 25.4894 ; 26.1691 ; 27.068 ; 28.0616 ; 29.3443 ; 29.8613 ; 30.6004 
; 31.5315 ; 31.8539 ; 32.3076 ; 32.9464 ; 33.1759 ; 33.5153 ; 34.0035 ; 34.6777 ; 34.9208 ; 35.0244 ; 35.1753 ; 35.3974 ; 35.7317 ; 36.241 ; 36.4412 ; 36.7314 ; 37.1506 ; 37.7501 ; 37.972 ; 38.2823 ; 38.7155 ; 
39.1224 ; 39.5157 ; 40.0802 ; 40.8467 ; 41.8783 ; 42.9019 ; 43.7932 ; 43.8151 ] 
  
Bolt 1 - Tensile Force (kips): [34.6487 ; 34.5871 ; 34.5368 ; 34.4681 ; 34.3659 ; 34.2663 ; 34.1697 ; 34.0353 ; 33.8491 ; 33.3924 ; 32.4713 ; 31.3423 ; 30.9421 ; 30.3507 ; 29.4958 ; 28.3671 ; 27.1679 ; 25.6226 ; 
25.0335 ; 24.2496 ; 23.7162 ; 23.7475 ; 23.8102 ; 23.9212 ; 23.9674 ; 23.9653 ; 24.0228 ; 24.3091 ; 24.4254 ; 24.4016 ; 24.3712 ; 24.3913 ; 24.49 ; 24.6827 ; 24.7304 ; 24.7587 ; 24.59 ; 24.472 ; 24.3936 ; 
24.3262 ; 24.1894 ; 24.0164 ; 23.7552 ; 23.3687 ; 22.834 ; 22.3144 ; 21.8474 ; 21.1661 ; 21.1465 ] 
  
Bolt 1 - Shear Force (kips): [0.0407543 ; 0.071729 ; 0.142659 ; 0.239525 ; 0.368733 ; 0.486924 ; 0.596456 ; 0.743352 ; 0.930378 ; 1.35197 ; 2.08159 ; 2.90203 ; 3.18114 ; 3.58502 ; 4.15367 ; 4.8857 ; 5.64921 ; 
6.60353 ; 6.95781 ; 7.42954 ; 7.80614 ; 7.82703 ; 7.8544 ; 7.89332 ; 7.9089 ; 8.02671 ; 8.19964 ; 8.28447 ; 8.3161 ; 8.52838 ; 8.81538 ; 9.10658 ; 9.53744 ; 10.084 ; 10.3783 ; 10.8384 ; 12.0109 ; 13.205 ; 
13.6872 ; 14.3189 ; 15.1781 ; 16.1026 ; 17.1441 ; 18.7335 ; 20.7946 ; 23.1104 ; 25.3745 ; 27.767 ; 27.825 ] 
  
Bolt 2 - Tensile Force (kips): [34.6499 ; 34.6014 ; 34.5517 ; 34.4905 ; 34.4207 ; 34.3712 ; 34.3452 ; 34.34 ; 34.3821 ; 34.3277 ; 34.1886 ; 34.5582 ; 34.7427 ; 35.0155 ; 35.4617 ; 36.2227 ; 37.1828 ; 38.6144 ; 
39.1829 ; 40.0112 ; 41.1875 ; 41.5934 ; 42.0921 ; 42.6376 ; 42.8165 ; 43.1686 ; 43.6752 ; 44.1105 ; 44.2436 ; 44.3753 ; 44.5701 ; 44.8104 ; 45.1612 ; 45.7088 ; 45.885 ; 46.182 ; 46.6696 ; 47.3222 ; 47.5488 ; 
47.8992 ; 48.3679 ; 48.8048 ; 49.233 ; 49.7855 ; 50.5582 ; 51.54 ; 52.4262 ; 53.1369 ; 53.1498 ] 
  
Bolt 2 - Shear Force (kips): [0.0504435 ; 0.0635082 ; 0.131389 ; 0.225306 ; 0.350193 ; 0.462532 ; 0.564777 ; 0.699661 ; 0.863423 ; 1.21746 ; 1.83733 ; 2.49884 ; 2.71277 ; 3.01807 ; 3.42631 ; 3.89717 ; 
4.33874 ; 4.83768 ; 5.01606 ; 5.25685 ; 5.56954 ; 5.68483 ; 5.89736 ; 6.26536 ; 6.40167 ; 6.5312 ; 6.69302 ; 7.06231 ; 7.19928 ; 7.19945 ; 7.20081 ; 7.32027 ; 7.50087 ; 7.83922 ; 8.09096 ; 8.33689 ; 8.5084 ; 
8.93037 ; 9.0842 ; 9.27592 ; 9.6428 ; 9.90443 ; 10.0657 ; 10.338 ; 10.6956 ; 11.3949 ; 12.3075 ; 13.2095 ; 13.2425 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9315 ; 35.9086 ; 35.9579 ; 36.1944 ; 36.5085 ; 36.867 ; 37.5497 ; 38.4814 ; 39.5799 ; 40.997 ; 42.6576 ; 43.2065 ; 43.9809 ; 45.0782 ; 46.6081 ; 48.68 ; 51.3689 ; 52.2751 ; 
53.3702 ; 54.6457 ; 55.1323 ; 55.7835 ; 56.7329 ; 57.0925 ; 57.6063 ; 58.3321 ; 59.3695 ; 59.7699 ; 59.9256 ; 60.1501 ; 60.4787 ; 60.9834 ; 61.7036 ; 61.9529 ; 62.3407 ; 62.7523 ; 63.4501 ; 63.7121 ; 64.0839 ; 
64.5472 ; 64.9113 ; 65.244 ; 65.789 ; 66.5668 ; 67.7658 ; 68.8875 ; 69.6581 ; 69.6725 ] 
  
Bolt 3 - Shear Force (kips): [ 0.041447 ; 0.0072504 ; 0.023859 ; 0.060792 ; 0.1203 ; 0.16919 ; 0.21009 ; 0.25858 ; 0.32297 ; 0.41273 ; 0.53508 ; 0.67425 ; 0.72391 ; 0.79542 ; 0.89202 ; 0.99608 ; 1.0816 ; 1.1653 
; 1.2073 ; 1.8393 ; 3.3774 ; 3.8307 ; 4.3326 ; 4.8793 ; 5.0747 ; 5.2937 ; 5.5259 ; 5.7874 ; 5.8724 ; 5.8998 ; 5.9376 ; 5.9853 ; 5.9908 ; 5.7116 ; 5.5574 ; 5.2773 ; 4.951 ; 4.731 ; 4.6987 ; 4.6076 ; 4.4547 ; 4.288 ; 
4.1621 ; 4.1099 ; 4.054 ; 4.0544 ; 3.7197 ; 3.4982 ; 3.4919 ] 
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Figure B.360 Connection L8_8_0.875_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.75_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 840.6139 
  
Plastic Stiffness (k/in): 6.1888 
  
Displacement (in): [3.1415e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.50487 ; 0.56737 ; 0.66112 ; 0.80174 ; 
1.0127 ; 1.2627 ; 1.3252 ; 1.4189 ; 1.5596 ; 1.7705 ; 2.0205 ; 2.2705 ; 2.5 ] 
  
Force (kips): [-0.77747 ; 0.312112 ; 0.864354 ; 1.64631 ; 2.71582 ; 4.15803 ; 6.06564 ; 8.42128 ; 10.885 ; 13.054 ; 14.3038 ; 15.1964 ; 16.1302 ; 17.0998 ; 17.389 ; 17.783 ; 18.3373 ; 19.1078 ; 19.931 ; 20.1244 ; 
20.4061 ; 20.7853 ; 21.2836 ; 21.7928 ; 22.2541 ; 22.6309 ] 
  
Bolt 1 - Tensile Force (kips): [34.6497 ; 34.6176 ; 34.5997 ; 34.5735 ; 34.5363 ; 34.4824 ; 34.3999 ; 34.2814 ; 34.1343 ; 33.9835 ; 33.8958 ; 33.8489 ; 33.6421 ; 32.7305 ; 32.2777 ; 31.5728 ; 30.6131 ; 29.3038 ; 
27.8402 ; 27.4978 ; 26.9968 ; 26.3028 ; 25.3994 ; 24.6067 ; 24.191 ; 24.2927 ] 
  
Bolt 1 - Shear Force (kips): [0.038313 ; 0.037772 ; 0.060531 ; 0.098013 ; 0.1531 ; 0.23194 ; 0.34184 ; 0.49006 ; 0.66602 ; 0.84208 ; 0.94457 ; 1.0105 ; 1.2308 ; 1.9966 ; 2.3457 ; 2.8696 ; 3.5575 ; 4.4685 ; 
5.4631 ; 5.6933 ; 6.0249 ; 6.4786 ; 7.0682 ; 7.6061 ; 7.9473 ; 7.9988 ] 
  
Bolt 2 - Tensile Force (kips): [34.6531 ; 34.6311 ; 34.617 ; 34.5928 ; 34.5622 ; 34.5331 ; 34.5166 ; 34.5514 ; 34.6872 ; 34.9242 ; 35.0857 ; 35.1889 ; 35.3721 ; 35.8101 ; 36.0232 ; 36.372 ; 36.9661 ; 38.1117 ; 
39.5672 ; 39.9228 ; 40.4338 ; 41.1614 ; 42.178 ; 43.256 ; 44.2563 ; 45.0784 ] 
  
Bolt 2 - Shear Force (kips): [0.047928 ; 0.036372 ; 0.053004 ; 0.085963 ; 0.13603 ; 0.20805 ; 0.30831 ; 0.43915 ; 0.58848 ; 0.7282 ; 0.81261 ; 0.87016 ; 1.0437 ; 1.663 ; 1.9393 ; 2.3444 ; 2.8434 ; 3.4168 ; 
3.9585 ; 4.0747 ; 4.2385 ; 4.4553 ; 4.7302 ; 4.9882 ; 5.1979 ; 5.37 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9589 ; 35.9258 ; 35.8971 ; 35.9035 ; 36.0307 ; 36.4073 ; 37.203 ; 38.6408 ; 40.6305 ; 43.7203 ; 47.2024 ; 50.4641 ; 53.4604 ; 54.2886 ; 55.3687 ; 56.8729 ; 58.9194 ; 
61.1087 ; 61.6134 ; 62.3597 ; 63.3208 ; 64.5097 ; 65.8065 ; 66.9863 ; 67.8826 ] 
  
Bolt 3 - Shear Force (kips): [ 0.040403 ; 0.01897 ; 0.0083754 ; 0.017512 ; 0.043047 ; 0.086458 ; 0.14617 ; 0.20855 ; 0.27549 ; 0.3814 ; 0.5406 ; 0.68893 ; 0.75553 ; 0.83569 ; 0.87039 ; 0.9089 ; 0.93944 ; 
0.96145 ; 0.9781 ; 0.98701 ; 1.041 ; 1.2214 ; 1.5458 ; 1.8356 ; 1.577 ; 1.6564 ] 
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Figure B.361 Connection L8_8_0.875_0.875_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 6.2819e+003 
  
Plastic Stiffness (k/in): 44.0966 
  
Displacement (in): [4.5977e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.014526 ; 0.016174 ; 0.018646 ; 0.022354 ; 0.027916 ; 0.036259 ; 0.048773 ; 0.067544 ; 0.095701 ; 0.13794 ; 
0.15377 ; 0.15971 ; 0.16194 ; 0.16528 ; 0.16653 ; 0.16841 ; 0.17123 ; 0.17546 ; 0.17705 ; 0.17943 ; 0.18299 ; 0.18834 ; 0.19637 ; 0.19712 ; 0.19825 ; 0.19995 ; 0.20249 ; 0.2063 ; 0.21201 ; 0.22058 ; 0.23344 ; 
0.25273 ; 0.25996 ; 0.27081 ; 0.28708 ; 0.31149 ; 0.32065 ; 0.33437 ; 0.35497 ; 0.38587 ; 0.43221 ; 0.44958 ; 0.47565 ; 0.51475 ; 0.5734 ; 0.66138 ; 0.69437 ; 0.74385 ; 0.76241 ; 0.79024 ; 0.832 ; 0.89463 ; 
0.98857 ; 1.0238 ; 1.0767 ; 1.1559 ; 1.2748 ; 1.3194 ; 1.3863 ; 1.4866 ; 1.6371 ; 1.6935 ; 1.7782 ; 1.8099 ; 1.8575 ; 1.9289 ; 2.0361 ; 2.1968 ; 2.4378 ; 2.5 ] 
  
Force (kips): [-1.50214 ; 5.63773 ; 10.7671 ; 16.7833 ; 23.3832 ; 25.2114 ; 26.8443 ; 28.3029 ; 30.1893 ; 32.2519 ; 34.075 ; 35.8923 ; 37.9038 ; 39.8218 ; 41.9727 ; 44.4263 ; 45.057 ; 45.1629 ; 45.1705 ; 45.164 ; 
45.16 ; 45.2703 ; 45.4229 ; 45.6006 ; 45.6031 ; 45.6767 ; 45.8471 ; 46.0284 ; 46.0358 ; 46.0346 ; 46.0717 ; 46.1721 ; 46.3188 ; 46.5359 ; 46.8351 ; 47.2674 ; 47.8833 ; 48.7501 ; 49.0556 ; 49.5431 ; 50.2415 ; 
51.1971 ; 51.5424 ; 52.0776 ; 52.8437 ; 53.9601 ; 55.4517 ; 55.9993 ; 56.7795 ; 57.8583 ; 59.3588 ; 61.2985 ; 61.9597 ; 62.8827 ; 63.2152 ; 63.7356 ; 64.4676 ; 65.4805 ; 66.8163 ; 67.2753 ; 67.9309 ; 68.8318 ; 
70.0331 ; 70.4544 ; 71.0687 ; 71.8962 ; 72.9277 ; 73.2816 ; 73.7692 ; 73.9427 ; 74.1971 ; 74.5568 ; 75.0526 ; 75.7162 ; 76.5582 ; 76.7553 ] 
  
Bolt 1 - Tensile Force (kips): [48.4029 ; 48.1791 ; 47.9973 ; 47.7677 ; 47.4862 ; 47.3999 ; 47.3178 ; 47.2374 ; 47.1188 ; 46.8114 ; 45.928 ; 44.2013 ; 42.0079 ; 39.5937 ; 36.8527 ; 34.0305 ; 33.9882 ; 33.9724 ; 
33.9666 ; 33.9593 ; 33.9568 ; 33.9192 ; 33.8352 ; 33.7186 ; 33.7062 ; 33.6978 ; 33.69 ; 33.6803 ; 33.6728 ; 33.6723 ; 33.6694 ; 33.6523 ; 33.6282 ; 33.6039 ; 33.5807 ; 33.5401 ; 33.4841 ; 33.341 ; 33.2723 ; 
33.1381 ; 32.9132 ; 32.6344 ; 32.4776 ; 32.2798 ; 32.0445 ; 31.4958 ; 30.6105 ; 30.2051 ; 29.6209 ; 28.9079 ; 27.881 ; 26.9298 ; 26.6753 ; 26.3211 ; 26.1871 ; 26.0229 ; 25.8179 ; 25.6171 ; 25.1802 ; 25.0022 ; 
24.7301 ; 24.4212 ; 24.065 ; 23.9612 ; 23.8517 ; 23.7602 ; 23.7087 ; 23.6857 ; 23.6736 ; 23.6698 ; 23.6671 ; 23.6505 ; 23.6276 ; 23.5866 ; 23.5703 ; 23.6151 ] 
  
Bolt 1 - Shear Force (kips): [0.0819752 ; 0.237888 ; 0.455428 ; 0.722461 ; 1.03206 ; 1.12213 ; 1.20606 ; 1.28665 ; 1.40498 ; 1.71903 ; 2.56913 ; 4.06606 ; 5.81148 ; 7.58707 ; 9.46086 ; 11.2184 ; 11.2144 ; 
11.2105 ; 11.2088 ; 11.2065 ; 11.2057 ; 11.2856 ; 11.4145 ; 11.5665 ; 11.5733 ; 11.5746 ; 11.5732 ; 11.5712 ; 11.5681 ; 11.5678 ; 11.5855 ; 11.7089 ; 11.8798 ; 12.0526 ; 12.2071 ; 12.4757 ; 12.8215 ; 13.5824 ; 
13.8011 ; 14.4162 ; 15.4305 ; 16.7305 ; 17.2362 ; 17.7965 ; 18.4275 ; 19.5097 ; 20.9751 ; 21.6605 ; 22.6283 ; 23.8294 ; 25.782 ; 28.0366 ; 28.6971 ; 29.6529 ; 30.0248 ; 30.5517 ; 31.3166 ; 32.3017 ; 34.0256 ; 
34.6941 ; 35.7155 ; 37.0199 ; 38.448 ; 38.856 ; 39.4878 ; 40.3384 ; 41.5051 ; 41.9391 ; 42.5779 ; 42.8022 ; 43.1262 ; 43.6196 ; 44.3147 ; 45.2108 ; 46.1442 ; 46.3404 ] 
  
Bolt 2 - Tensile Force (kips): [48.4044 ; 48.128 ; 47.8988 ; 47.6273 ; 47.3192 ; 47.2372 ; 47.1621 ; 47.0918 ; 46.9922 ; 46.7222 ; 45.9111 ; 44.3229 ; 42.484 ; 41.0789 ; 40.5668 ; 39.9565 ; 38.9993 ; 38.7756 ; 
38.7328 ; 38.6953 ; 38.6854 ; 38.7651 ; 38.8641 ; 38.9754 ; 38.9714 ; 38.9691 ; 38.9731 ; 39.0001 ; 38.984 ; 38.9818 ; 39.0161 ; 39.094 ; 39.2077 ; 39.3229 ; 39.487 ; 39.7498 ; 40.1112 ; 40.7099 ; 40.9122 ; 
41.1735 ; 41.5428 ; 41.9912 ; 42.1602 ; 42.3719 ; 42.5747 ; 42.7975 ; 43.2777 ; 43.3861 ; 43.565 ; 43.9006 ; 44.445 ; 45.2526 ; 45.5747 ; 46.0633 ; 46.2568 ; 46.5871 ; 47.0857 ; 47.7246 ; 48.5954 ; 48.9176 ; 
49.432 ; 50.1914 ; 51.1508 ; 51.4603 ; 51.9154 ; 52.5635 ; 53.5464 ; 53.8914 ; 54.3777 ; 54.5616 ; 54.8321 ; 55.2034 ; 55.7806 ; 56.6273 ; 57.8234 ; 58.1138 ] 
  
Bolt 2 - Shear Force (kips): [0.0621497 ; 0.325003 ; 0.598281 ; 0.933843 ; 1.3199 ; 1.43225 ; 1.53723 ; 1.63858 ; 1.78674 ; 2.13084 ; 2.97182 ; 4.46081 ; 6.18026 ; 7.87064 ; 9.49097 ; 11.5154 ; 12.5283 ; 
12.7247 ; 12.7507 ; 12.7606 ; 12.7612 ; 12.7868 ; 12.8186 ; 12.8567 ; 12.8579 ; 12.9401 ; 13.1281 ; 13.3192 ; 13.3379 ; 13.3378 ; 13.3486 ; 13.372 ; 13.4062 ; 13.5858 ; 13.8343 ; 14.1383 ; 14.5854 ; 15.0172 ; 
15.2106 ; 15.5205 ; 15.838 ; 16.268 ; 16.4189 ; 16.6793 ; 17.2776 ; 18.1565 ; 19.0652 ; 19.4644 ; 19.9905 ; 20.6559 ; 21.5128 ; 22.7961 ; 23.2566 ; 23.8811 ; 24.0868 ; 24.3695 ; 24.7508 ; 25.4205 ; 26.251 ; 
26.5437 ; 26.8964 ; 27.3717 ; 28.2311 ; 28.614 ; 29.1662 ; 29.9838 ; 31.0173 ; 31.3758 ; 31.8529 ; 32.0181 ; 32.2566 ; 32.571 ; 32.8694 ; 33.2551 ; 33.6815 ; 33.7866 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9263 ; 49.9752 ; 50.2032 ; 50.8689 ; 51.2045 ; 51.5385 ; 51.8623 ; 52.3127 ; 52.8732 ; 53.4828 ; 54.2096 ; 55.3737 ; 57.1176 ; 59.6209 ; 62.5666 ; 63.3462 ; 63.4829 ; 
63.4949 ; 63.493 ; 63.4902 ; 63.6122 ; 63.7888 ; 63.995 ; 63.9982 ; 64.0843 ; 64.2835 ; 64.4942 ; 64.5016 ; 64.5005 ; 64.5424 ; 64.6499 ; 64.809 ; 65.0459 ; 65.386 ; 65.882 ; 66.5969 ; 67.6234 ; 67.9915 ; 
68.5494 ; 69.3572 ; 70.4926 ; 70.8935 ; 71.4575 ; 72.2386 ; 73.2614 ; 74.7145 ; 75.2643 ; 76.0679 ; 77.2722 ; 79.3009 ; 81.8707 ; 82.7014 ; 83.9046 ; 84.338 ; 85.0378 ; 85.9972 ; 87.2859 ; 88.827 ; 89.347 ; 
90.0918 ; 91.096 ; 92.4001 ; 92.8503 ; 93.4732 ; 94.1837 ; 94.8517 ; 94.9766 ; 95.1993 ; 95.2811 ; 95.4376 ; 95.5781 ; 95.6852 ; 95.9525 ; 96.2875 ; 96.3718 ] 
  
Bolt 3 - Shear Force (kips): [0.0183144 ; 0.0714425 ; 0.1515 ; 0.263596 ; 0.421232 ; 0.475658 ; 0.526893 ; 0.574523 ; 0.642742 ; 0.733891 ; 0.837726 ; 0.964522 ; 1.17649 ; 1.49228 ; 1.91899 ; 2.35573 ; 
2.45901 ; 2.47652 ; 2.47799 ; 2.47708 ; 2.47757 ; 2.49351 ; 2.51684 ; 2.54409 ; 2.54458 ; 2.55609 ; 2.58247 ; 2.61039 ; 2.61219 ; 2.61214 ; 2.61762 ; 2.63024 ; 2.64881 ; 2.67589 ; 2.71594 ; 2.77322 ; 2.85445 ; 
2.9594 ; 2.99411 ; 3.03783 ; 3.09246 ; 3.15735 ; 3.17848 ; 3.21958 ; 3.27676 ; 3.35263 ; 3.42382 ; 4.13468 ; 5.4178 ; 7.13347 ; 9.41188 ; 11.2195 ; 11.832 ; 12.4165 ; 12.601 ; 12.997 ; 13.5504 ; 14.2093 ; 
14.7814 ; 14.953 ; 15.1792 ; 15.465 ; 15.8553 ; 15.9839 ; 15.8576 ; 15.8919 ; 15.9142 ; 15.6889 ; 15.5412 ; 15.5154 ; 15.4512 ; 15.3449 ; 15.1879 ; 15.0941 ; 15.0881 ; 15.0756 ] 
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Figure B.362 Connection L8_8_0.875_0.875_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1441e+003 
  
Plastic Stiffness (k/in): 6.6005 
  
Displacement (in): [4.5799e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.34102 ; 
0.39447 ; 0.41452 ; 0.44458 ; 0.48969 ; 0.55734 ; 0.65882 ; 0.81103 ; 0.86812 ; 0.95374 ; 1.0822 ; 1.1303 ; 1.2026 ; 1.311 ; 1.4735 ; 1.5345 ; 1.5573 ; 1.5916 ; 1.643 ; 1.7202 ; 1.8359 ; 1.8793 ; 1.9444 ; 1.9688 ; 
2.0054 ; 2.0603 ; 2.1427 ; 2.1736 ; 2.2199 ; 2.2895 ; 2.3937 ; 2.5 ] 
  
Force (kips): [-1.4801 ; 1.11001 ; 2.70758 ; 4.78736 ; 7.44708 ; 10.8072 ; 14.4766 ; 15.5196 ; 16.8274 ; 18.2819 ; 19.7322 ; 20.7339 ; 21.3942 ; 22.0722 ; 23.0403 ; 24.3574 ; 24.8243 ; 25.482 ; 25.7168 ; 26.102 ; 
26.6228 ; 27.361 ; 28.3754 ; 29.7479 ; 30.2683 ; 30.9876 ; 31.9215 ; 32.238 ; 32.6801 ; 33.3015 ; 34.1571 ; 34.4617 ; 34.5793 ; 34.7512 ; 34.9936 ; 35.3392 ; 35.8272 ; 36.0085 ; 36.2683 ; 36.3604 ; 36.5104 ; 
36.7252 ; 37.0177 ; 37.1258 ; 37.2851 ; 37.5145 ; 37.8515 ; 38.1767 ] 
  
Bolt 1 - Tensile Force (kips): [48.3998 ; 48.3227 ; 48.2717 ; 48.2013 ; 48.1031 ; 47.9659 ; 47.797 ; 47.744 ; 47.6723 ; 47.5827 ; 47.4779 ; 47.3792 ; 47.2919 ; 47.1586 ; 46.4228 ; 44.9341 ; 44.372 ; 43.5541 ; 
43.2551 ; 42.7895 ; 42.1374 ; 41.1743 ; 39.7095 ; 37.4327 ; 36.5596 ; 35.3613 ; 34.2163 ; 34.2002 ; 34.1874 ; 34.1787 ; 34.1749 ; 34.1744 ; 34.1116 ; 34.1029 ; 34.0965 ; 34.0946 ; 34.0957 ; 34.1007 ; 34.108 ; 
34.1104 ; 34.0483 ; 33.9938 ; 33.9499 ; 33.918 ; 33.8792 ; 33.8116 ; 33.6113 ; 33.4086 ] 
  
Bolt 1 - Shear Force (kips): [0.0799499 ; 0.0665044 ; 0.125481 ; 0.214981 ; 0.337567 ; 0.504119 ; 0.705957 ; 0.768763 ; 0.85178 ; 0.953314 ; 1.07032 ; 1.18025 ; 1.2789 ; 1.42837 ; 2.18365 ; 3.5293 ; 4.01013 ; 
4.68827 ; 4.93024 ; 5.30093 ; 5.81131 ; 6.54651 ; 7.62193 ; 9.21449 ; 9.78886 ; 10.5549 ; 11.2692 ; 11.2764 ; 11.2786 ; 11.2781 ; 11.2775 ; 11.2774 ; 11.4201 ; 11.424 ; 11.4202 ; 11.4081 ; 11.3861 ; 11.379 ; 
11.3682 ; 11.364 ; 11.8189 ; 12.2778 ; 12.6452 ; 12.8995 ; 13.2534 ; 13.6066 ; 14.7252 ; 15.7677 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.391 ; 48.3076 ; 48.2426 ; 48.1546 ; 48.0493 ; 47.9318 ; 47.8473 ; 47.8326 ; 47.8232 ; 47.838 ; 47.8832 ; 47.977 ; 48.076 ; 48.2136 ; 48.3648 ; 48.6803 ; 48.8021 ; 48.9928 ; 
49.0577 ; 49.1392 ; 49.2531 ; 49.417 ; 49.6451 ; 49.904 ; 49.9477 ; 49.9661 ; 49.9783 ; 49.9817 ; 49.9927 ; 50.0533 ; 50.2417 ; 50.3335 ; 50.3653 ; 50.4206 ; 50.5085 ; 50.6459 ; 50.8704 ; 50.9034 ; 51.0233 ; 
51.0794 ; 51.1592 ; 51.2575 ; 51.4723 ; 51.5491 ; 51.6316 ; 51.7164 ; 51.8709 ; 52.0516 ] 
  
Bolt 2 - Shear Force (kips): [0.0605617 ; 0.102055 ; 0.193029 ; 0.317207 ; 0.483334 ; 0.707025 ; 0.969881 ; 1.04984 ; 1.15556 ; 1.28531 ; 1.43802 ; 1.58853 ; 1.72578 ; 1.92529 ; 2.66718 ; 3.88355 ; 4.30528 ; 
4.88644 ; 5.09185 ; 5.40419 ; 5.82706 ; 6.42516 ; 7.2637 ; 8.40138 ; 8.81272 ; 9.38847 ; 10.1858 ; 10.4854 ; 10.9092 ; 11.4885 ; 12.2359 ; 12.4902 ; 12.5669 ; 12.7023 ; 12.8966 ; 13.1712 ; 13.5575 ; 13.8864 ; 
14.2686 ; 14.3868 ; 14.4746 ; 14.7116 ; 15.022 ; 15.1056 ; 15.2717 ; 15.7102 ; 16.0165 ; 16.3381 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.898 ; 49.8335 ; 49.807 ; 49.8776 ; 50.0817 ; 50.5171 ; 50.7243 ; 51.104 ; 51.6178 ; 52.2006 ; 52.8243 ; 53.6567 ; 54.7352 ; 56.2158 ; 58.333 ; 59.1107 ; 60.2529 ; 60.6663 ; 
61.1629 ; 61.8059 ; 62.6214 ; 63.9372 ; 66.0612 ; 66.8567 ; 67.8837 ; 69.3329 ; 69.7703 ; 70.3295 ; 71.1379 ; 72.4626 ; 72.9575 ; 73.1531 ; 73.4452 ; 73.8631 ; 74.4593 ; 75.3455 ; 75.6908 ; 76.2317 ; 76.4281 ; 
76.7149 ; 77.1235 ; 77.7009 ; 77.9068 ; 78.2017 ; 78.6373 ; 79.252 ; 79.8822 ] 
  
Bolt 3 - Shear Force (kips): [0.043772 ; 0.013137 ; 0.043189 ; 0.093275 ; 0.16587 ; 0.26624 ; 0.39973 ; 0.44212 ; 0.502 ; 0.57787 ; 0.67801 ; 0.76864 ; 0.75113 ; 0.71662 ; 0.72402 ; 0.84236 ; 0.89741 ; 0.98254 
; 1.0143 ; 1.1353 ; 1.3467 ; 3.4226 ; 6.0002 ; 8.0647 ; 8.3241 ; 8.3358 ; 8.3599 ; 8.3744 ; 8.4514 ; 8.5767 ; 8.7018 ; 8.8963 ; 8.9937 ; 9.0169 ; 9.0879 ; 9.209 ; 9.4376 ; 9.4922 ; 9.459 ; 9.4522 ; 9.4439 ; 9.4583 ; 
9.4894 ; 9.4997 ; 9.505 ; 9.5018 ; 9.478 ; 9.523 ] 



   

B.364 

 

 
Figure B.363 Connection L8_8_0.875_0.875_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 697.3367 
  
Plastic Stiffness (k/in): 3.0689 
  
Displacement (in): [5.7139e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.41501 ; 0.62524 ; 0.63017 ; 0.63756 ; 0.64865 ; 0.66528 ; 0.69022 ; 
0.72764 ; 0.78377 ; 0.86796 ; 0.99424 ; 1.0416 ; 1.1126 ; 1.1393 ; 1.1792 ; 1.2392 ; 1.2616 ; 1.2954 ; 1.3459 ; 1.4218 ; 1.5356 ; 1.7062 ; 1.7703 ; 1.8663 ; 2.0103 ; 2.2263 ; 2.5503 ; 3.0363 ; 3.7363 ; 3.9113 ; 
4.1738 ; 4.5676 ; 5.1582 ; 5.8582 ; 6.5582 ; 7 ] 
  
Force (kips): [-1.42425 ; 1.11962 ; 2.38931 ; 4.08023 ; 6.2816 ; 8.73392 ; 10.6829 ; 11.5151 ; 11.9288 ; 12.5153 ; 13.3449 ; 14.3575 ; 14.3793 ; 14.412 ; 14.4642 ; 14.5413 ; 14.6526 ; 14.811 ; 15.0355 ; 15.3529 ; 
15.7886 ; 15.9435 ; 16.1657 ; 16.2609 ; 16.3973 ; 16.5976 ; 16.6789 ; 16.7977 ; 16.9647 ; 17.2009 ; 17.5246 ; 17.9659 ; 18.1224 ; 18.3488 ; 18.6724 ; 19.1153 ; 19.7095 ; 20.4553 ; 21.3148 ; 21.5201 ; 21.7924 ; 
22.1411 ; 22.5638 ; 22.945 ; 23.236 ; 23.3815 ] 
  
Bolt 1 - Tensile Force (kips): [48.4003 ; 48.3242 ; 48.2821 ; 48.2215 ; 48.133 ; 48.016 ; 47.9055 ; 47.8539 ; 47.8333 ; 47.8006 ; 47.7316 ; 47.5865 ; 47.5829 ; 47.5774 ; 47.5685 ; 47.5554 ; 47.5364 ; 47.509 ; 
47.4699 ; 47.4176 ; 47.3477 ; 47.3214 ; 47.2877 ; 47.2723 ; 47.247 ; 47.2008 ; 47.1774 ; 47.1358 ; 47.0367 ; 46.7871 ; 46.4062 ; 45.7695 ; 45.5237 ; 45.1625 ; 44.6306 ; 43.859 ; 42.7408 ; 41.2271 ; 39.3569 ; 
38.8705 ; 38.2009 ; 37.2928 ; 36.1179 ; 35.0615 ; 34.5014 ; 34.5144 ] 
  
Bolt 1 - Shear Force (kips): [0.0785678 ; 0.0693283 ; 0.118842 ; 0.196595 ; 0.309632 ; 0.454117 ; 0.590856 ; 0.658204 ; 0.691596 ; 0.743528 ; 0.843299 ; 1.03257 ; 1.03714 ; 1.04404 ; 1.05496 ; 1.071 ; 1.0941 
; 1.12729 ; 1.17396 ; 1.23566 ; 1.31857 ; 1.34949 ; 1.38976 ; 1.4075 ; 1.43633 ; 1.48797 ; 1.51348 ; 1.55855 ; 1.66452 ; 1.92424 ; 2.3004 ; 2.8898 ; 3.11045 ; 3.43036 ; 3.89273 ; 4.54399 ; 5.45163 ; 6.63279 ; 
8.02519 ; 8.37596 ; 8.8522 ; 9.48392 ; 10.2727 ; 10.9706 ; 11.358 ; 11.3704 ] 
  
Bolt 2 - Tensile Force (kips): [48.3934 ; 48.3129 ; 48.2587 ; 48.1961 ; 48.1295 ; 48.1058 ; 48.1403 ; 48.1783 ; 48.1969 ; 48.2339 ; 48.335 ; 48.6087 ; 48.6165 ; 48.6282 ; 48.6469 ; 48.6777 ; 48.7283 ; 48.8093 ; 
48.9512 ; 49.2052 ; 49.6212 ; 49.783 ; 50.0367 ; 50.1374 ; 50.2837 ; 50.4938 ; 50.5691 ; 50.6768 ; 50.8096 ; 50.938 ; 51.1125 ; 51.3458 ; 51.4278 ; 51.5448 ; 51.7119 ; 51.9442 ; 52.2482 ; 52.6145 ; 52.9981 ; 
53.0401 ; 53.0927 ; 53.1675 ; 53.2112 ; 53.2134 ; 53.2018 ; 53.167 ] 
  
Bolt 2 - Shear Force (kips): [0.0592946 ; 0.111783 ; 0.19407 ; 0.310302 ; 0.471938 ; 0.66999 ; 0.847859 ; 0.932271 ; 0.971984 ; 1.03756 ; 1.16678 ; 1.42453 ; 1.43064 ; 1.43988 ; 1.45424 ; 1.47522 ; 1.50541 ; 
1.54877 ; 1.60951 ; 1.68761 ; 1.78728 ; 1.82227 ; 1.86716 ; 1.88623 ; 1.91672 ; 1.96923 ; 1.99426 ; 2.03717 ; 2.13289 ; 2.35994 ; 2.69016 ; 3.205 ; 3.39639 ; 3.6721 ; 4.06647 ; 4.61277 ; 5.35491 ; 6.2611 ; 
7.21777 ; 7.45479 ; 7.77651 ; 8.19524 ; 8.74531 ; 9.28412 ; 9.74044 ; 10.0053 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.863 ; 49.7875 ; 49.7903 ; 49.9021 ; 50.1326 ; 50.6501 ; 51.1876 ; 51.7112 ; 52.3295 ; 53.4128 ; 55.1708 ; 55.2108 ; 55.2721 ; 55.3746 ; 55.5387 ; 55.8118 ; 56.2136 ; 
56.7928 ; 57.6462 ; 58.9411 ; 59.4355 ; 60.1513 ; 60.4083 ; 60.7181 ; 61.108 ; 61.2493 ; 61.4395 ; 61.7128 ; 62.1093 ; 62.5865 ; 63.2741 ; 63.5254 ; 63.9443 ; 64.6763 ; 65.7987 ; 67.4284 ; 69.6598 ; 72.5622 ; 
73.7546 ; 75.2604 ; 77.1048 ; 79.2417 ; 81.3353 ; 83.0958 ; 84.1701 ] 
  
Bolt 3 - Shear Force (kips): [0.040946 ; 0.020882 ; 0.056191 ; 0.11531 ; 0.19834 ; 0.29506 ; 0.35802 ; 0.43243 ; 0.51636 ; 0.63892 ; 0.64676 ; 0.59186 ; 0.59132 ; 0.59916 ; 0.79036 ; 1.0952 ; 1.4065 ; 1.6829 ; 
1.9127 ; 2.2722 ; 2.8476 ; 3.0685 ; 3.2814 ; 3.1398 ; 2.8346 ; 2.3527 ; 2.0945 ; 1.7247 ; 1.2717 ; 1.1679 ; 1.1776 ; 1.8921 ; 2.2799 ; 2.6678 ; 3.0366 ; 3.5742 ; 4.232 ; 4.6792 ; 5.1792 ; 4.8584 ; 4.5482 ; 4.2219 ; 
3.8736 ; 3.3026 ; 2.7443 ; 2.4873 ] 
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Figure B.364 Connection L8_8_0.875_0.875_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 4.7994e+003 
  
Plastic Stiffness (k/in): 51.6821 
  
Displacement (in): [3.8445e-036 ; 0.0078125 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.021484 ; 0.025879 ; 0.032471 ; 0.042358 ; 0.05719 ; 0.062752 ; 0.071095 ; 0.074223 ; 0.078916 ; 0.085955 ; 0.088595 ; 
0.089585 ; 0.091069 ; 0.093297 ; 0.096638 ; 0.10165 ; 0.10917 ; 0.11199 ; 0.11621 ; 0.1178 ; 0.12018 ; 0.12374 ; 0.1291 ; 0.13712 ; 0.14916 ; 0.16723 ; 0.174 ; 0.17654 ; 0.18035 ; 0.18606 ; 0.19463 ; 0.20749 ; 
0.22678 ; 0.25571 ; 0.2991 ; 0.31538 ; 0.33979 ; 0.3764 ; 0.43133 ; 0.51371 ; 0.5446 ; 0.59094 ; 0.66045 ; 0.76472 ; 0.80382 ; 0.86247 ; 0.95045 ; 1.0824 ; 1.2804 ; 1.3429 ; 1.4366 ; 1.5772 ; 1.7882 ; 1.8507 ; 
1.9444 ; 2.085 ; 2.296 ; 2.347 ; 2.4235 ; 2.5 ] 
  
Force (kips): [-1.27877 ; 18.9255 ; 22.1558 ; 26.0803 ; 30.5977 ; 33.3707 ; 34.8036 ; 36.657 ; 39.0526 ; 41.9449 ; 42.7851 ; 43.6884 ; 43.7095 ; 43.7032 ; 43.6826 ; 43.6749 ; 43.739 ; 43.9666 ; 44.2661 ; 44.2962 
; 44.2885 ; 44.3803 ; 44.8932 ; 45.5331 ; 45.7482 ; 46.0764 ; 46.54 ; 47.109 ; 48.0015 ; 49.1577 ; 50.8241 ; 51.4083 ; 51.6227 ; 51.9311 ; 52.3679 ; 52.9701 ; 53.8146 ; 55.0089 ; 56.6272 ; 58.7637 ; 59.532 ; 
60.5757 ; 62.014 ; 64.061 ; 66.6716 ; 67.543 ; 68.7405 ; 70.3505 ; 72.449 ; 73.1685 ; 74.1604 ; 75.5101 ; 77.285 ; 79.4379 ; 80.0097 ; 80.7605 ; 81.732 ; 82.988 ; 83.3287 ; 83.8041 ; 84.4637 ; 85.3286 ; 85.5191 ; 
85.7867 ; 86.02 ] 
  
Bolt 1 - Tensile Force (kips): [48.4043 ; 47.6291 ; 47.4768 ; 47.275 ; 47.0081 ; 46.4444 ; 45.3342 ; 43.518 ; 40.7851 ; 36.8889 ; 35.5211 ; 34.0362 ; 34.0082 ; 33.9849 ; 33.964 ; 33.9574 ; 33.9196 ; 33.787 ; 
33.7088 ; 33.6864 ; 33.6718 ; 33.6534 ; 33.6105 ; 33.5762 ; 33.558 ; 33.5233 ; 33.497 ; 33.473 ; 33.3365 ; 33.135 ; 32.7788 ; 32.6539 ; 32.5832 ; 32.4776 ; 32.3344 ; 32.1586 ; 31.8495 ; 31.0508 ; 29.872 ; 
28.1437 ; 27.5466 ; 26.9443 ; 26.3057 ; 25.6261 ; 25.0853 ; 24.8469 ; 24.5637 ; 24.2532 ; 24.0478 ; 24.0025 ; 23.9806 ; 24.049 ; 24.0879 ; 24.2498 ; 24.2893 ; 24.2555 ; 24.1936 ; 24.1805 ; 24.178 ; 24.1761 ; 
24.1435 ; 24.1364 ; 24.1448 ; 24.1527 ; 24.1689 ] 
  
Bolt 1 - Shear Force (kips): [0.0746644 ; 0.90066 ; 1.06463 ; 1.27037 ; 1.53075 ; 2.09009 ; 3.10001 ; 4.62568 ; 6.7245 ; 9.43383 ; 10.3019 ; 11.2129 ; 11.2174 ; 11.2141 ; 11.208 ; 11.2059 ; 11.2798 ; 11.4769 ; 
11.5773 ; 11.5886 ; 11.5884 ; 11.6792 ; 11.9928 ; 12.2335 ; 12.3625 ; 12.596 ; 12.7732 ; 13.0034 ; 13.6392 ; 14.4272 ; 16.0386 ; 16.5627 ; 16.8032 ; 17.1336 ; 17.5387 ; 17.9774 ; 18.7278 ; 20.0689 ; 21.9726 ; 
24.8477 ; 26.1052 ; 27.5556 ; 29.0851 ; 30.9904 ; 33.4967 ; 34.5742 ; 36.0681 ; 37.7186 ; 39.3412 ; 39.8744 ; 40.6343 ; 41.6491 ; 43.1803 ; 45.2888 ; 45.895 ; 46.6708 ; 47.6568 ; 48.9044 ; 49.2683 ; 49.7775 ; 
50.6112 ; 51.5506 ; 51.754 ; 52.0924 ; 52.3946 ] 
  
Bolt 2 - Tensile Force (kips): [48.4033 ; 47.5458 ; 47.3872 ; 47.192 ; 46.9628 ; 46.4466 ; 45.3644 ; 43.6172 ; 41.0523 ; 37.5648 ; 36.3695 ; 34.9357 ; 34.8341 ; 34.788 ; 34.7621 ; 34.7546 ; 34.7663 ; 34.7627 ; 
34.6102 ; 34.583 ; 34.5651 ; 34.5853 ; 34.6926 ; 34.8438 ; 34.9023 ; 34.9993 ; 35.1419 ; 35.3452 ; 35.7442 ; 36.3252 ; 37.1835 ; 37.4501 ; 37.5568 ; 37.7179 ; 37.9556 ; 38.3235 ; 38.9288 ; 39.8424 ; 41.2451 ; 
43.1701 ; 43.8254 ; 44.7383 ; 45.864 ; 47.2659 ; 48.7613 ; 49.1648 ; 49.6936 ; 50.4133 ; 51.4504 ; 51.8403 ; 52.3829 ; 53.1937 ; 54.2223 ; 55.4425 ; 55.7504 ; 56.2093 ; 56.9 ; 57.9144 ; 58.2049 ; 58.6445 ; 
59.2769 ; 60.191 ; 60.403 ; 60.694 ; 60.9607 ] 
  
Bolt 2 - Shear Force (kips): [0.0543761 ; 1.05593 ; 1.24289 ; 1.4776 ; 1.7734 ; 2.33731 ; 3.33741 ; 4.84897 ; 6.91982 ; 9.5331 ; 10.3818 ; 11.3934 ; 11.4537 ; 11.4724 ; 11.4706 ; 11.4687 ; 11.4726 ; 11.5661 ; 
11.8652 ; 11.9018 ; 11.9048 ; 11.9113 ; 12.1347 ; 12.5458 ; 12.6326 ; 12.7332 ; 13.0176 ; 13.3466 ; 13.6675 ; 14.1946 ; 15.3529 ; 15.8962 ; 16.0669 ; 16.3071 ; 16.6735 ; 17.1912 ; 17.7371 ; 18.4416 ; 19.3214 ; 
20.5373 ; 20.9994 ; 21.6668 ; 22.6254 ; 23.7827 ; 25.0442 ; 25.4807 ; 26.0367 ; 26.7641 ; 27.7967 ; 28.2104 ; 28.8363 ; 29.6503 ; 30.7318 ; 31.9908 ; 32.3541 ; 32.8736 ; 33.5663 ; 34.4659 ; 34.6856 ; 34.9895 ; 
35.4027 ; 35.938 ; 36.0661 ; 36.2187 ; 36.349 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 50.3133 ; 50.5891 ; 51.1694 ; 52.0956 ; 52.7593 ; 53.1422 ; 53.681 ; 54.5347 ; 55.9526 ; 56.4672 ; 57.1105 ; 57.1298 ; 57.1276 ; 57.1084 ; 57.1009 ; 57.1528 ; 57.3246 ; 
57.5603 ; 57.5844 ; 57.5773 ; 57.6501 ; 58.0782 ; 58.6473 ; 58.8497 ; 59.17 ; 59.6432 ; 60.2482 ; 61.2262 ; 62.5403 ; 64.3593 ; 64.9989 ; 65.2344 ; 65.5774 ; 66.0696 ; 66.7633 ; 67.7508 ; 69.1386 ; 70.9669 ; 
73.2296 ; 73.9925 ; 75.0491 ; 76.5485 ; 78.6336 ; 81.3382 ; 82.1588 ; 83.3489 ; 85.0931 ; 87.491 ; 88.2823 ; 89.3941 ; 90.8903 ; 92.764 ; 94.6397 ; 95.0143 ; 95.4386 ; 95.9566 ; 96.4489 ; 96.559 ; 96.7388 ; 
96.9581 ; 97.1966 ; 97.2521 ; 97.3753 ; 97.5205 ] 
  
Bolt 3 - Shear Force (kips): [0.0251708 ; 0.292518 ; 0.363192 ; 0.462596 ; 0.589945 ; 0.686751 ; 0.73907 ; 0.81259 ; 0.925342 ; 1.09272 ; 1.14906 ; 1.21832 ; 1.22067 ; 1.22095 ; 1.2195 ; 1.21894 ; 1.22371 ; 
1.24203 ; 1.26808 ; 1.27099 ; 1.27063 ; 1.2786 ; 1.32544 ; 1.39298 ; 1.41763 ; 1.457 ; 1.51857 ; 1.5988 ; 1.72457 ; 1.88802 ; 2.09096 ; 2.15654 ; 2.17964 ; 2.21315 ; 2.2617 ; 2.33035 ; 2.42293 ; 2.54436 ; 
2.68265 ; 2.83254 ; 2.87938 ; 2.9459 ; 3.03848 ; 3.15974 ; 4.35355 ; 5.22202 ; 6.44149 ; 8.22214 ; 9.99078 ; 10.7825 ; 11.4899 ; 12.3976 ; 13.0526 ; 13.4649 ; 13.3414 ; 13.2782 ; 13.1997 ; 12.559 ; 12.4063 ; 
12.2247 ; 11.8975 ; 11.6857 ; 11.6263 ; 11.4604 ; 11.2653 ] 
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Figure B.365 Connection L8_8_0.875_0.875_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1997e+003 
  
Plastic Stiffness (k/in): 9.0978 
  
Displacement (in): [4.9669e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.081921 ; 0.094435 ; 0.11321 ; 0.14136 ; 0.1836 ; 0.24695 ; 
0.34198 ; 0.37761 ; 0.39098 ; 0.41102 ; 0.44109 ; 0.48619 ; 0.50311 ; 0.52848 ; 0.56653 ; 0.62361 ; 0.70923 ; 0.74134 ; 0.78951 ; 0.86175 ; 0.88884 ; 0.92948 ; 0.99044 ; 1.0819 ; 1.219 ; 1.4248 ; 1.4873 ; 1.5107 
; 1.5458 ; 1.559 ; 1.5788 ; 1.6085 ; 1.653 ; 1.7197 ; 1.8198 ; 1.8574 ; 1.9137 ; 1.9981 ; 2.1248 ; 2.1724 ; 2.2436 ; 2.3505 ; 2.3879 ; 2.444 ; 2.5 ] 
  
Force (kips): [-1.24029 ; 1.28058 ; 3.05599 ; 5.37273 ; 8.34449 ; 10.9511 ; 13.2681 ; 16.1729 ; 19.4351 ; 22.7886 ; 25.3832 ; 25.8551 ; 26.3915 ; 26.9749 ; 27.5983 ; 28.2944 ; 29.2997 ; 30.7552 ; 31.2715 ; 
31.4932 ; 31.8 ; 32.2602 ; 32.8921 ; 33.127 ; 33.4746 ; 33.9533 ; 34.6038 ; 35.501 ; 35.8209 ; 36.2853 ; 37.0106 ; 37.2921 ; 37.6949 ; 38.2487 ; 39.0273 ; 40.0553 ; 41.4131 ; 41.848 ; 42.0056 ; 42.2285 ; 42.3145 
; 42.4385 ; 42.6176 ; 42.9001 ; 43.306 ; 43.8939 ; 44.0998 ; 44.4022 ; 44.831 ; 45.4328 ; 45.6516 ; 45.9758 ; 46.4328 ; 46.5865 ; 46.8138 ; 47.0349 ] 
  
Bolt 1 - Tensile Force (kips): [48.3992 ; 48.3183 ; 48.256 ; 48.169 ; 48.0457 ; 47.9292 ; 47.8185 ; 47.6655 ; 47.4679 ; 47.2205 ; 46.8531 ; 46.5809 ; 46.1919 ; 45.6567 ; 44.9988 ; 44.2189 ; 42.9711 ; 40.9725 ; 
40.2187 ; 39.9178 ; 39.4765 ; 38.8089 ; 37.8393 ; 37.4803 ; 36.9489 ; 36.1875 ; 35.1552 ; 34.0359 ; 33.9806 ; 33.9119 ; 33.8266 ; 33.7975 ; 33.7588 ; 33.7103 ; 33.6309 ; 33.5244 ; 33.423 ; 33.322 ; 33.2877 ; 
33.2502 ; 33.218 ; 33.182 ; 33.1436 ; 33.0102 ; 32.8065 ; 32.5159 ; 32.387 ; 32.1244 ; 31.665 ; 30.7474 ; 30.2561 ; 29.6333 ; 28.9009 ; 28.6251 ; 28.2683 ; 27.9561 ] 
  
Bolt 1 - Shear Force (kips): [0.0710166 ; 0.0790237 ; 0.156768 ; 0.268752 ; 0.420362 ; 0.560931 ; 0.69261 ; 0.868765 ; 1.08409 ; 1.33776 ; 1.70298 ; 1.97688 ; 2.34853 ; 2.83376 ; 3.40902 ; 4.0722 ; 5.08397 ; 
6.60702 ; 7.15456 ; 7.36943 ; 7.6812 ; 8.14588 ; 8.80649 ; 9.04633 ; 9.39465 ; 9.87835 ; 10.5165 ; 11.1824 ; 11.1883 ; 11.1805 ; 11.1592 ; 11.1508 ; 11.139 ; 11.1235 ; 11.2776 ; 11.3158 ; 11.5087 ; 12.2352 ; 
12.4639 ; 12.7906 ; 13.0154 ; 13.2677 ; 13.5048 ; 14.3736 ; 15.5279 ; 17.0876 ; 17.583 ; 18.4085 ; 19.447 ; 21.1233 ; 21.9559 ; 23.0036 ; 24.2471 ; 24.7205 ; 25.4914 ; 26.2255 ] 
  
Bolt 2 - Tensile Force (kips): [48.3876 ; 48.3139 ; 48.2401 ; 48.1375 ; 48.0116 ; 47.9076 ; 47.8242 ; 47.737 ; 47.6624 ; 47.6432 ; 47.6584 ; 47.5565 ; 47.4494 ; 47.4268 ; 47.5136 ; 47.6709 ; 47.9803 ; 48.5414 ; 
48.7579 ; 48.8353 ; 48.9602 ; 49.1705 ; 49.5284 ; 49.6834 ; 49.9282 ; 50.3069 ; 50.8829 ; 51.778 ; 52.0858 ; 52.5305 ; 53.1573 ; 53.3729 ; 53.672 ; 54.0693 ; 54.5891 ; 55.2043 ; 55.8954 ; 56.1138 ; 56.1931 ; 
56.3217 ; 56.3755 ; 56.4494 ; 56.5407 ; 56.6797 ; 56.8927 ; 57.2012 ; 57.3407 ; 57.509 ; 57.7517 ; 58.1318 ; 58.2587 ; 58.4647 ; 58.733 ; 58.8283 ; 58.9554 ; 59.0767 ] 
  
Bolt 2 - Shear Force (kips): [0.0490711 ; 0.103787 ; 0.206075 ; 0.344434 ; 0.529305 ; 0.699189 ; 0.856077 ; 1.05983 ; 1.30454 ; 1.5897 ; 1.9963 ; 2.26255 ; 2.62017 ; 3.07487 ; 3.59277 ; 4.16711 ; 5.00587 ; 
6.19823 ; 6.60743 ; 6.7666 ; 6.99261 ; 7.31993 ; 7.7662 ; 7.92306 ; 8.14601 ; 8.45417 ; 8.87499 ; 9.439 ; 9.6561 ; 9.96496 ; 10.4036 ; 10.5656 ; 10.7995 ; 11.1282 ; 11.565 ; 12.1843 ; 13.0633 ; 13.4027 ; 13.5234 
; 13.6759 ; 13.7133 ; 13.7955 ; 14.0058 ; 14.2333 ; 14.5512 ; 15.105 ; 15.2662 ; 15.5001 ; 15.9503 ; 16.4905 ; 16.6187 ; 16.7906 ; 17.1221 ; 17.2279 ; 17.402 ; 17.5727 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8975 ; 49.8382 ; 49.8244 ; 49.9152 ; 50.0653 ; 50.2615 ; 50.6498 ; 51.5091 ; 52.6277 ; 53.9019 ; 54.2581 ; 54.7591 ; 55.447 ; 56.4054 ; 57.6961 ; 59.464 ; 61.896 ; 62.7453 
; 63.0142 ; 63.3966 ; 63.9082 ; 64.5523 ; 64.7915 ; 65.1824 ; 65.778 ; 66.6327 ; 67.9046 ; 68.3946 ; 69.1117 ; 70.2315 ; 70.643 ; 71.2187 ; 71.9203 ; 72.9009 ; 73.9857 ; 75.8443 ; 76.5957 ; 76.9006 ; 77.3033 ; 
77.4477 ; 77.6541 ; 77.9414 ; 78.3693 ; 78.9767 ; 79.9529 ; 80.2997 ; 80.7848 ; 81.4516 ; 82.3594 ; 82.6747 ; 83.2542 ; 84.033 ; 84.2831 ; 84.6406 ; 85.016 ] 
  
Bolt 3 - Shear Force (kips): [0.0452946 ; 0.0176859 ; 0.049557 ; 0.102892 ; 0.179998 ; 0.253498 ; 0.325386 ; 0.430852 ; 0.567976 ; 0.745062 ; 0.928153 ; 0.968808 ; 1.01964 ; 1.08072 ; 1.15015 ; 1.24293 ; 
1.3941 ; 1.61026 ; 1.67859 ; 1.73212 ; 1.80923 ; 1.95616 ; 2.85189 ; 3.668 ; 4.98742 ; 6.47771 ; 7.90716 ; 9.59561 ; 10.2366 ; 11.0585 ; 11.509 ; 11.346 ; 11.1094 ; 10.8629 ; 10.4815 ; 10.4154 ; 10.4342 ; 
10.3851 ; 10.3383 ; 10.3076 ; 10.2947 ; 10.2766 ; 10.2451 ; 10.1601 ; 9.98079 ; 9.62649 ; 9.55761 ; 9.4606 ; 9.28975 ; 9.16689 ; 9.1167 ; 9.24479 ; 9.33589 ; 9.35831 ; 9.38306 ; 9.41949 ] 
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Figure B.366 Connection L8_8_0.875_0.875_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 930.9842 
  
Plastic Stiffness (k/in): 2.8891 
  
Displacement (in): [3.628e-036 ; 0.0027344 ; 0.0054687 ; 0.0095703 ; 0.015723 ; 0.024951 ; 0.038794 ; 0.059558 ; 0.067345 ; 0.079024 ; 0.096544 ; 0.12282 ; 0.16224 ; 0.22137 ; 0.31007 ; 0.44311 ; 0.64267 ; 
0.7175 ; 0.82976 ; 0.99814 ; 1.0613 ; 1.156 ; 1.2981 ; 1.5112 ; 1.5911 ; 1.711 ; 1.7559 ; 1.8233 ; 1.9245 ; 2.0762 ; 2.3038 ; 2.6451 ; 3.1571 ; 3.3321 ; 3.5946 ; 3.9884 ; 4.579 ; 4.754 ; 5.0165 ; 5.4103 ; 6.0009 ; 
6.7009 ; 7 ] 
  
Force (kips): [-1.20096 ; 0.530124 ; 1.3447 ; 2.48191 ; 4.02915 ; 6.08678 ; 8.70961 ; 11.494 ; 12.2576 ; 13.1787 ; 14.0909 ; 14.7455 ; 15.2625 ; 15.7302 ; 16.4034 ; 17.2755 ; 18.3675 ; 18.7207 ; 19.2073 ; 
19.9014 ; 20.164 ; 20.5485 ; 21.0738 ; 21.8122 ; 22.0794 ; 22.4452 ; 22.5762 ; 22.7658 ; 23.0385 ; 23.4266 ; 23.9692 ; 24.7039 ; 25.6347 ; 25.9128 ; 26.292 ; 26.7946 ; 27.4246 ; 27.5879 ; 27.8129 ; 28.1101 ; 
28.4819 ; 28.836 ; 28.9684 ] 
  
Bolt 1 - Tensile Force (kips): [48.3998 ; 48.3444 ; 48.3164 ; 48.2741 ; 48.2126 ; 48.1221 ; 47.9911 ; 47.8266 ; 47.7769 ; 47.7131 ; 47.6435 ; 47.595 ; 47.5573 ; 47.5239 ; 47.4613 ; 47.3318 ; 47.0382 ; 46.6916 ; 
45.9371 ; 44.8374 ; 44.4313 ; 43.8401 ; 43.0238 ; 41.8139 ; 41.3392 ; 40.6384 ; 40.3756 ; 39.981 ; 39.3904 ; 38.5166 ; 37.2558 ; 35.5484 ; 34.0767 ; 34.0283 ; 33.9725 ; 33.9146 ; 33.8671 ; 33.831 ; 33.8087 ; 
33.7957 ; 33.8053 ; 33.8363 ; 33.8574 ] 
  
Bolt 1 - Shear Force (kips): [0.0700107 ; 0.0550428 ; 0.0855357 ; 0.1383 ; 0.217671 ; 0.331599 ; 0.491405 ; 0.687267 ; 0.745615 ; 0.819628 ; 0.898369 ; 0.954319 ; 0.99953 ; 1.042 ; 1.11801 ; 1.26473 ; 
1.57506 ; 1.92645 ; 2.6381 ; 3.60098 ; 3.94457 ; 4.43319 ; 5.08682 ; 6.02056 ; 6.37694 ; 6.89271 ; 7.08279 ; 7.36522 ; 7.78176 ; 8.38661 ; 9.2347 ; 10.3179 ; 11.207 ; 11.2128 ; 11.2048 ; 11.1897 ; 11.1753 ; 
11.3072 ; 11.2949 ; 11.2674 ; 11.2286 ; 11.1879 ; 11.1733 ] 
  
Bolt 2 - Tensile Force (kips): [48.3895 ; 48.3425 ; 48.3126 ; 48.2602 ; 48.1936 ; 48.1132 ; 48.038 ; 48.0192 ; 48.0244 ; 48.038 ; 48.0622 ; 48.0792 ; 48.0945 ; 48.1158 ; 48.1737 ; 48.3437 ; 48.7974 ; 48.937 ; 
49.1181 ; 49.4732 ; 49.6214 ; 49.8508 ; 50.192 ; 50.6585 ; 50.8348 ; 51.1201 ; 51.2309 ; 51.4047 ; 51.6869 ; 52.1369 ; 52.8361 ; 53.8471 ; 55.1011 ; 55.426 ; 55.8369 ; 56.3452 ; 56.9353 ; 57.0685 ; 57.2508 ; 
57.4751 ; 57.7463 ; 58.0083 ; 58.0766 ] 
  
Bolt 2 - Shear Force (kips): [0.0484254 ; 0.0651755 ; 0.117254 ; 0.19081 ; 0.295073 ; 0.440603 ; 0.640573 ; 0.87285 ; 0.941079 ; 1.0258 ; 1.11452 ; 1.17617 ; 1.22297 ; 1.2681 ; 1.35236 ; 1.52071 ; 1.8675 ; 
2.19299 ; 2.82149 ; 3.63416 ; 3.91467 ; 4.30243 ; 4.80703 ; 5.50694 ; 5.76786 ; 6.1337 ; 6.26594 ; 6.4579 ; 6.73185 ; 7.11258 ; 7.61849 ; 8.2754 ; 9.13985 ; 9.42973 ; 9.82579 ; 10.3664 ; 11.0502 ; 11.2068 ; 
11.443 ; 11.7507 ; 12.1188 ; 12.4499 ; 12.6605 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9215 ; 49.8612 ; 49.8051 ; 49.7999 ; 49.8966 ; 50.1769 ; 50.912 ; 51.3146 ; 51.8926 ; 52.5826 ; 53.3611 ; 54.305 ; 55.444 ; 57.0212 ; 59.1948 ; 62.1758 ; 63.1672 ; 64.5339 
; 66.4167 ; 67.0389 ; 67.9733 ; 69.2667 ; 71.1823 ; 71.9346 ; 72.9293 ; 73.2592 ; 73.7207 ; 74.371 ; 75.2906 ; 76.6102 ; 78.6442 ; 81.4267 ; 82.2912 ; 83.4984 ; 85.093 ; 86.8455 ; 87.2865 ; 87.8979 ; 88.7374 ; 
89.885 ; 91.0171 ; 91.4456 ] 
  
Bolt 3 - Shear Force (kips): [0.042826 ; 0.015089 ; 0.026589 ; 0.058195 ; 0.10988 ; 0.18404 ; 0.28781 ; 0.41331 ; 0.45165 ; 0.50166 ; 0.57592 ; 0.68071 ; 0.78562 ; 0.88422 ; 1.0089 ; 1.156 ; 1.3322 ; 1.3859 ; 
1.4637 ; 1.5886 ; 1.6574 ; 1.8493 ; 2.3961 ; 3.2768 ; 3.8428 ; 4.2386 ; 4.4393 ; 4.7412 ; 4.8869 ; 4.8224 ; 4.8423 ; 4.825 ; 4.15 ; 3.7373 ; 3.128 ; 2.8399 ; 2.5455 ; 2.4423 ; 2.3186 ; 2.164 ; 2.0093 ; 1.9051 ; 1.8722 
] 
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Figure B.367 Connection L8_8_0.875_0.875_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 6.1301e+003 
  
Plastic Stiffness (k/in): 54.0590 
  
Displacement (in): [4.7289e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.081921 ; 0.085049 ; 0.089742 ; 0.091502 ; 
0.094141 ; 0.098101 ; 0.10404 ; 0.10627 ; 0.10961 ; 0.11462 ; 0.12214 ; 0.12496 ; 0.12918 ; 0.13553 ; 0.14504 ; 0.15931 ; 0.18072 ; 0.18874 ; 0.20078 ; 0.2053 ; 0.21207 ; 0.22223 ; 0.23747 ; 0.26033 ; 0.29462 ; 
0.30747 ; 0.32676 ; 0.35569 ; 0.36654 ; 0.38281 ; 0.40722 ; 0.44384 ; 0.49876 ; 0.58115 ; 0.70472 ; 0.75106 ; 0.82057 ; 0.84664 ; 0.88574 ; 0.94439 ; 1.0324 ; 1.1643 ; 1.3623 ; 1.5602 ; 1.7582 ; 1.9561 ; 2.154 ; 
2.404 ; 2.5 ] 
  
Force (kips): [-1.5676 ; 5.26034 ; 10.4053 ; 16.5545 ; 21.5333 ; 25.4589 ; 28.6238 ; 32.2053 ; 34.8239 ; 37.5194 ; 40.8026 ; 43.8754 ; 43.8891 ; 43.8801 ; 43.8672 ; 44.061 ; 44.3006 ; 44.4512 ; 44.4477 ; 44.4436 
; 44.4547 ; 45.2265 ; 46.2745 ; 46.6036 ; 47.0795 ; 47.7905 ; 48.6928 ; 49.9791 ; 51.685 ; 52.2919 ; 53.1214 ; 53.4219 ; 53.8508 ; 54.4768 ; 55.3517 ; 56.6089 ; 58.3165 ; 58.9386 ; 59.8133 ; 61.0207 ; 61.471 ; 
62.1328 ; 63.093 ; 64.3966 ; 66.1573 ; 68.3841 ; 71.1366 ; 72.0736 ; 73.3366 ; 73.7977 ; 74.4463 ; 75.3484 ; 76.5926 ; 78.2297 ; 80.1384 ; 81.5947 ; 82.7946 ; 83.831 ; 84.7164 ; 85.6662 ; 85.966 ] 
  
Bolt 1 - Tensile Force (kips): [48.4778 ; 48.2267 ; 48.012 ; 47.7369 ; 47.4883 ; 47.2715 ; 47.0834 ; 46.7009 ; 45.2673 ; 42.5434 ; 38.5146 ; 34.0778 ; 34.0402 ; 34.0303 ; 34.0193 ; 33.8772 ; 33.7838 ; 33.7599 ; 
33.7436 ; 33.7396 ; 33.7346 ; 33.6568 ; 33.5989 ; 33.5819 ; 33.568 ; 33.4784 ; 33.3591 ; 33.0581 ; 32.6935 ; 32.522 ; 32.3053 ; 32.205 ; 32.0765 ; 31.7288 ; 31.2151 ; 30.3745 ; 29.1477 ; 28.7076 ; 28.2004 ; 
27.6855 ; 27.4975 ; 27.2703 ; 26.9809 ; 26.7436 ; 26.282 ; 25.7284 ; 25.1077 ; 24.9617 ; 24.835 ; 24.8134 ; 24.7804 ; 24.7701 ; 24.7791 ; 24.8493 ; 24.7337 ; 24.5908 ; 24.4386 ; 24.3144 ; 24.3152 ; 24.3685 ; 
24.3629 ] 
  
Bolt 1 - Shear Force (kips): [0.0671757 ; 0.274882 ; 0.524644 ; 0.836588 ; 1.09886 ; 1.31374 ; 1.49505 ; 1.86964 ; 3.1868 ; 5.42506 ; 8.37245 ; 11.2343 ; 11.2323 ; 11.2297 ; 11.2263 ; 11.4563 ; 11.5736 ; 
11.5869 ; 11.5868 ; 11.5857 ; 11.5984 ; 12.2234 ; 12.6885 ; 12.8196 ; 12.9836 ; 13.4825 ; 13.934 ; 15.3075 ; 16.9964 ; 17.5353 ; 18.1434 ; 18.4099 ; 18.7518 ; 19.4223 ; 20.3385 ; 21.877 ; 24.2042 ; 25.1426 ; 
26.4196 ; 27.9892 ; 28.5326 ; 29.2327 ; 30.1674 ; 31.2402 ; 33.1182 ; 35.6901 ; 38.5134 ; 39.2845 ; 40.3025 ; 40.6285 ; 41.11 ; 41.8524 ; 42.8978 ; 44.2993 ; 46.2378 ; 47.5912 ; 48.6977 ; 49.7487 ; 50.5164 ; 
51.5086 ; 51.8475 ] 
  
Bolt 2 - Tensile Force (kips): [48.4856 ; 48.2289 ; 48.0001 ; 47.7197 ; 47.4855 ; 47.3021 ; 47.1594 ; 46.8836 ; 45.5735 ; 43.0307 ; 39.4147 ; 35.0488 ; 34.9088 ; 34.8893 ; 34.8743 ; 34.9155 ; 34.8258 ; 34.7148 ; 
34.6973 ; 34.6929 ; 34.6934 ; 34.8928 ; 35.1719 ; 35.2843 ; 35.4607 ; 35.7979 ; 36.2726 ; 37.0633 ; 38.1337 ; 38.4389 ; 38.8937 ; 39.0719 ; 39.3321 ; 39.7549 ; 40.4118 ; 41.3217 ; 42.7105 ; 43.197 ; 43.8757 ; 
44.7896 ; 45.0733 ; 45.4652 ; 46.0381 ; 46.8465 ; 47.8358 ; 48.9742 ; 50.2553 ; 50.7346 ; 51.3354 ; 51.5433 ; 51.8125 ; 52.275 ; 53.0218 ; 54.0788 ; 55.2618 ; 56.2056 ; 57.0373 ; 57.8766 ; 58.6798 ; 59.6056 ; 
59.9115 ] 
  
Bolt 2 - Shear Force (kips): [0.0837872 ; 0.279015 ; 0.54205 ; 0.867334 ; 1.13689 ; 1.35407 ; 1.5351 ; 1.88201 ; 3.1578 ; 5.35753 ; 8.22348 ; 11.4331 ; 11.5076 ; 11.51 ; 11.5079 ; 11.5216 ; 11.7246 ; 11.9175 ; 
11.9242 ; 11.924 ; 11.9241 ; 12.097 ; 12.7337 ; 12.9386 ; 13.2437 ; 13.4601 ; 13.8547 ; 14.327 ; 15.2718 ; 15.8574 ; 16.6825 ; 16.9359 ; 17.2816 ; 17.6675 ; 18.1189 ; 18.8558 ; 19.6794 ; 20.0332 ; 20.5395 ; 
21.2473 ; 21.5737 ; 22.0756 ; 22.7741 ; 23.6442 ; 24.5373 ; 25.5517 ; 27.0117 ; 27.5028 ; 28.2758 ; 28.594 ; 29.1074 ; 29.7298 ; 30.4725 ; 31.3877 ; 32.6228 ; 33.6386 ; 34.5272 ; 35.3383 ; 36.0246 ; 36.6316 ; 
36.805 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9217 ; 49.9677 ; 50.186 ; 50.5572 ; 51.1169 ; 51.737 ; 52.5462 ; 53.2466 ; 54.0716 ; 55.4401 ; 57.3373 ; 57.3509 ; 57.3433 ; 57.3306 ; 57.4759 ; 57.6609 ; 57.7821 ; 
57.7793 ; 57.7751 ; 57.7827 ; 58.4401 ; 59.4449 ; 59.7816 ; 60.2893 ; 61.0765 ; 62.129 ; 63.6066 ; 65.5551 ; 66.2452 ; 67.208 ; 67.5569 ; 68.0601 ; 68.7984 ; 69.8281 ; 71.2397 ; 73.0458 ; 73.6612 ; 74.5311 ; 
75.7404 ; 76.1878 ; 76.8371 ; 77.7828 ; 79.0828 ; 80.8845 ; 83.1043 ; 86.1223 ; 87.2046 ; 88.5194 ; 89.0588 ; 89.7468 ; 90.666 ; 92.0328 ; 93.6731 ; 95.1284 ; 95.9092 ; 96.4641 ; 96.8223 ; 97.1505 ; 97.5 ; 
97.6435 ] 
  
Bolt 3 - Shear Force (kips): [0.0397757 ; 0.0568199 ; 0.132778 ; 0.240681 ; 0.34488 ; 0.44279 ; 0.529838 ; 0.641355 ; 0.737826 ; 0.847119 ; 1.00808 ; 1.20201 ; 1.20416 ; 1.20368 ; 1.20281 ; 1.21716 ; 1.23624 
; 1.24894 ; 1.24888 ; 1.24863 ; 1.24963 ; 1.31978 ; 1.43586 ; 1.47642 ; 1.5388 ; 1.6354 ; 1.76363 ; 1.9255 ; 2.12418 ; 2.18752 ; 2.27504 ; 2.30572 ; 2.35054 ; 2.41197 ; 2.49419 ; 2.59102 ; 2.70152 ; 2.73725 ; 
2.7869 ; 2.85524 ; 2.87863 ; 2.91572 ; 2.98398 ; 3.04585 ; 4.30967 ; 6.13935 ; 8.78336 ; 9.73492 ; 10.5914 ; 11.0301 ; 11.4803 ; 12.0133 ; 12.6284 ; 13.1154 ; 13.361 ; 13.1377 ; 12.8691 ; 12.286 ; 11.9178 ; 
11.5243 ; 11.2503 ] 
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Figure B.368 Connection L8_8_0.875_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.2079e+003 
  
Plastic Stiffness (k/in): 9.5072 
  
Displacement (in): [4.4646e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.029083 ; 0.032791 ; 0.038353 ; 0.046696 ; 0.05921 ; 0.077981 ; 0.10614 ; 0.14837 ; 0.21173 
; 0.23548 ; 0.27112 ; 0.32457 ; 0.40475 ; 0.4248 ; 0.44484 ; 0.47491 ; 0.52001 ; 0.58767 ; 0.68914 ; 0.7272 ; 0.78428 ; 0.8699 ; 0.95553 ; 1.0412 ; 1.0733 ; 1.1214 ; 1.1937 ; 1.302 ; 1.3427 ; 1.4036 ; 1.4951 ; 
1.5294 ; 1.5808 ; 1.6579 ; 1.7736 ; 1.817 ; 1.8333 ; 1.8577 ; 1.8943 ; 1.9493 ; 2.0317 ; 2.1552 ; 2.3406 ; 2.3804 ; 2.4402 ; 2.5 ] 
  
Force (kips): [-1.48433 ; 1.08475 ; 2.82802 ; 5.09978 ; 8.01827 ; 10.5793 ; 12.8637 ; 15.7599 ; 16.6723 ; 17.9148 ; 19.5837 ; 21.6166 ; 23.8 ; 25.5088 ; 26.6509 ; 27.6537 ; 28.658 ; 29.0357 ; 29.6031 ; 30.4249 ; 
31.6145 ; 31.9265 ; 32.236 ; 32.6756 ; 33.2909 ; 34.1504 ; 35.2491 ; 35.6328 ; 36.1779 ; 37.0271 ; 37.8698 ; 38.619 ; 38.8942 ; 39.2703 ; 39.8059 ; 40.5579 ; 40.831 ; 41.2359 ; 41.8523 ; 42.0803 ; 42.4019 ; 
42.8885 ; 43.5786 ; 43.8289 ; 43.9216 ; 44.0567 ; 44.2538 ; 44.5404 ; 44.9523 ; 45.5397 ; 46.3549 ; 46.5244 ; 46.7695 ; 47.006 ] 
  
Bolt 1 - Tensile Force (kips): [48.4685 ; 48.3754 ; 48.3049 ; 48.2069 ; 48.0706 ; 47.9427 ; 47.8207 ; 47.652 ; 47.5944 ; 47.5125 ; 47.3951 ; 47.2389 ; 47.0445 ; 46.6054 ; 45.682 ; 44.5715 ; 43.38 ; 42.9072 ; 
42.1692 ; 41.0536 ; 39.3672 ; 38.9299 ; 38.4867 ; 37.8346 ; 36.8883 ; 35.5728 ; 34.2961 ; 34.2767 ; 34.2823 ; 34.3181 ; 34.362 ; 34.4191 ; 34.3195 ; 34.3373 ; 34.4066 ; 34.5438 ; 34.6001 ; 34.572 ; 34.5858 ; 
34.5981 ; 34.5397 ; 34.1649 ; 33.8579 ; 33.7372 ; 33.6472 ; 33.5211 ; 33.3849 ; 33.1691 ; 32.7291 ; 31.7764 ; 30.7697 ; 30.5796 ; 30.3302 ; 30.105 ] 
  
Bolt 1 - Shear Force (kips): [0.0631364 ; 0.088961 ; 0.175773 ; 0.296819 ; 0.46015 ; 0.611466 ; 0.753472 ; 0.94371 ; 1.00642 ; 1.0941 ; 1.2165 ; 1.37542 ; 1.56806 ; 2.00747 ; 2.8654 ; 3.83015 ; 4.81903 ; 
5.19717 ; 5.77573 ; 6.6265 ; 7.86166 ; 8.17297 ; 8.48542 ; 8.93854 ; 9.57934 ; 10.4362 ; 11.2625 ; 11.2856 ; 11.3038 ; 11.3221 ; 11.3383 ; 11.3576 ; 11.5336 ; 11.5731 ; 11.5988 ; 11.6257 ; 11.6363 ; 12.0737 ; 
12.9077 ; 13.3177 ; 13.9451 ; 15.5102 ; 17.2223 ; 17.7682 ; 18.0398 ; 18.4136 ; 18.8676 ; 19.5094 ; 20.5938 ; 22.6158 ; 25.0481 ; 25.5247 ; 26.2313 ; 26.9281 ] 
  
Bolt 2 - Tensile Force (kips): [48.4598 ; 48.3824 ; 48.311 ; 48.2159 ; 48.0956 ; 48.005 ; 47.9339 ; 47.8727 ; 47.8592 ; 47.8455 ; 47.835 ; 47.8494 ; 47.902 ; 47.8907 ; 47.7466 ; 47.9154 ; 48.2075 ; 48.3534 ; 
48.6154 ; 48.9952 ; 49.5837 ; 49.732 ; 49.876 ; 50.0977 ; 50.4555 ; 51.0261 ; 51.8518 ; 52.1182 ; 52.5139 ; 53.0773 ; 53.5821 ; 54.0354 ; 54.2081 ; 54.4405 ; 54.7563 ; 55.1609 ; 55.2928 ; 55.5367 ; 55.8399 ; 
55.968 ; 56.1853 ; 56.5376 ; 57.0016 ; 57.1552 ; 57.2221 ; 57.3238 ; 57.4461 ; 57.6429 ; 57.9591 ; 58.4244 ; 58.9964 ; 59.1027 ; 59.2669 ; 59.4503 ] 
  
Bolt 2 - Shear Force (kips): [0.0792065 ; 0.0812137 ; 0.167221 ; 0.289122 ; 0.452521 ; 0.601362 ; 0.739064 ; 0.918171 ; 0.976258 ; 1.05727 ; 1.16949 ; 1.31394 ; 1.49526 ; 1.90362 ; 2.70887 ; 3.56124 ; 
4.38927 ; 4.69449 ; 5.14883 ; 5.79737 ; 6.68746 ; 6.9051 ; 7.12245 ; 7.43522 ; 7.87408 ; 8.46071 ; 9.21438 ; 9.4929 ; 9.87198 ; 10.3956 ; 10.8758 ; 11.3066 ; 11.4414 ; 11.6537 ; 11.9605 ; 12.3909 ; 12.5458 ; 
12.7188 ; 13.1843 ; 13.3393 ; 13.5184 ; 13.7119 ; 14.4224 ; 14.7423 ; 14.827 ; 14.9384 ; 15.1436 ; 15.4672 ; 15.8453 ; 16.1783 ; 16.9206 ; 17.086 ; 17.299 ; 17.472 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8972 ; 49.8356 ; 49.8186 ; 49.9092 ; 50.0559 ; 50.2462 ; 50.6256 ; 50.8166 ; 51.1423 ; 51.6295 ; 52.2863 ; 53.114 ; 54.0891 ; 55.177 ; 56.589 ; 58.4697 ; 59.1343 ; 60.0945 
; 61.4702 ; 63.3608 ; 63.741 ; 64.0851 ; 64.5262 ; 65.2009 ; 66.3188 ; 67.8538 ; 68.4242 ; 69.2563 ; 70.4904 ; 71.6722 ; 72.6236 ; 72.9721 ; 73.3758 ; 73.842 ; 74.6687 ; 75.1044 ; 75.6499 ; 76.6434 ; 77.0752 ; 
77.6448 ; 78.423 ; 79.5058 ; 79.9319 ; 80.0861 ; 80.3064 ; 80.6177 ; 81.0676 ; 81.7011 ; 82.5524 ; 83.7877 ; 84.093 ; 84.5121 ; 84.8996 ] 
  
Bolt 3 - Shear Force (kips): [0.0614412 ; 0.0133651 ; 0.0368054 ; 0.0862542 ; 0.159544 ; 0.229376 ; 0.297713 ; 0.397219 ; 0.431788 ; 0.481736 ; 0.552559 ; 0.649226 ; 0.784252 ; 0.903898 ; 1.00738 ; 1.11441 
; 1.24484 ; 1.30111 ; 1.38476 ; 1.49929 ; 1.67927 ; 1.77556 ; 1.86823 ; 2.38044 ; 3.94055 ; 6.5649 ; 8.70678 ; 9.47759 ; 10.434 ; 11.0942 ; 10.7012 ; 10.3743 ; 10.1868 ; 10.0472 ; 10.0889 ; 10.2418 ; 10.2158 ; 
10.238 ; 10.1933 ; 10.1611 ; 10.1123 ; 9.97134 ; 9.60892 ; 9.49613 ; 9.4622 ; 9.43486 ; 9.36818 ; 9.2737 ; 9.14884 ; 9.03457 ; 8.9909 ; 9.05231 ; 9.09643 ; 9.20001 ] 
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Figure B.369 Connection L8_8_0.875_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_0.875_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3424e+003 
  
Plastic Stiffness (k/in): 2.6872 
  
Displacement (in): [4.1356e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.39776 ; 0.46427 ; 0.56406 ; 
0.71373 ; 0.93823 ; 1.0224 ; 1.054 ; 1.1014 ; 1.1724 ; 1.2789 ; 1.4388 ; 1.4987 ; 1.5886 ; 1.7235 ; 1.774 ; 1.8499 ; 1.9637 ; 2.1344 ; 2.3904 ; 2.7744 ; 3.3504 ; 3.5254 ; 3.7879 ; 4.1817 ; 4.3293 ; 4.5508 ; 4.883 ; 
5.3814 ; 6.0814 ; 6.2564 ; 6.5189 ; 6.9126 ; 7 ] 
  
Force (kips): [ -1.38191 ; 0.0446221 ; 0.453442 ; 1.05307 ; 1.90635 ; 3.09871 ; 4.71518 ; 6.85426 ; 9.51344 ; 12.1911 ; 14.2652 ; 15.1997 ; 15.8278 ; 16.7001 ; 16.9952 ; 17.3997 ; 17.9608 ; 18.6828 ; 19.636 ; 
19.986 ; 20.1172 ; 20.3201 ; 20.6081 ; 21.0096 ; 21.5759 ; 21.7795 ; 22.0736 ; 22.4758 ; 22.6198 ; 22.8282 ; 23.1292 ; 23.5557 ; 24.1521 ; 24.9422 ; 25.9223 ; 26.1795 ; 26.5322 ; 27.0003 ; 27.1605 ; 27.3862 ; 
27.6904 ; 28.0804 ; 28.5211 ; 28.6146 ; 28.7482 ; 28.9321 ; 28.9702 ] 
  
Bolt 1 - Tensile Force (kips): [48.4703 ; 48.4199 ; 48.4036 ; 48.3783 ; 48.3408 ; 48.2863 ; 48.207 ; 48.0915 ; 47.931 ; 47.7436 ; 47.5749 ; 47.499 ; 47.4501 ; 47.3526 ; 47.3055 ; 47.2292 ; 47.0951 ; 46.36 ; 
44.7333 ; 44.1391 ; 43.9182 ; 43.5843 ; 43.0978 ; 42.4131 ; 41.4695 ; 41.1277 ; 40.621 ; 39.8572 ; 39.5649 ; 39.1226 ; 38.4614 ; 37.4975 ; 36.1529 ; 34.5859 ; 34.4345 ; 34.4518 ; 34.4901 ; 34.5596 ; 34.5853 ; 
34.5435 ; 34.6102 ; 34.7372 ; 34.918 ; 34.9591 ; 34.9003 ; 34.8629 ; 34.8718 ] 
  
Bolt 1 - Shear Force (kips): [0.0596928 ; 0.047399 ; 0.0633916 ; 0.0924074 ; 0.138814 ; 0.207963 ; 0.306754 ; 0.446881 ; 0.640168 ; 0.861658 ; 1.05339 ; 1.14071 ; 1.20091 ; 1.31464 ; 1.36686 ; 1.44968 ; 
1.5895 ; 2.31728 ; 3.76182 ; 4.26347 ; 4.44647 ; 4.72041 ; 5.11299 ; 5.65423 ; 6.38349 ; 6.64345 ; 7.02283 ; 7.58298 ; 7.79461 ; 8.11183 ; 8.5816 ; 9.25269 ; 10.1464 ; 11.1715 ; 11.3498 ; 11.3626 ; 11.379 ; 
11.4034 ; 11.4122 ; 11.5266 ; 11.5569 ; 11.5739 ; 11.5847 ; 11.586 ; 12.0212 ; 12.5064 ; 12.5614 ] 
  
Bolt 2 - Tensile Force (kips): [48.4652 ; 48.4162 ; 48.4089 ; 48.3911 ; 48.3549 ; 48.3058 ; 48.2454 ; 48.186 ; 48.1569 ; 48.2078 ; 48.3049 ; 48.3493 ; 48.3867 ; 48.5196 ; 48.5879 ; 48.6971 ; 48.9318 ; 49.2356 ; 
49.6952 ; 49.9147 ; 50.0002 ; 50.1211 ; 50.2914 ; 50.5385 ; 50.9216 ; 51.0618 ; 51.2766 ; 51.6036 ; 51.7297 ; 51.9143 ; 52.2147 ; 52.6776 ; 53.3356 ; 54.2522 ; 55.296 ; 55.5493 ; 55.8987 ; 56.3489 ; 56.5031 ; 
56.7193 ; 56.9968 ; 57.3362 ; 57.7128 ; 57.7907 ; 57.9355 ; 58.1019 ; 58.1305 ] 
  
Bolt 2 - Shear Force (kips): [0.0755444 ; 0.0450784 ; 0.0581273 ; 0.0845308 ; 0.127733 ; 0.193288 ; 0.287613 ; 0.418583 ; 0.59319 ; 0.78602 ; 0.95193 ; 1.02939 ; 1.08401 ; 1.19217 ; 1.24687 ; 1.3366 ; 
1.48378 ; 2.13697 ; 3.36861 ; 3.77507 ; 3.92092 ; 4.13803 ; 4.4466 ; 4.8635 ; 5.39814 ; 5.5834 ; 5.85006 ; 6.23488 ; 6.37706 ; 6.5885 ; 6.89304 ; 7.32039 ; 7.89127 ; 8.61523 ; 9.60268 ; 9.8691 ; 10.235 ; 10.7268 
; 10.8927 ; 11.1101 ; 11.4065 ; 11.7764 ; 12.1709 ; 12.2541 ; 12.3098 ; 12.4906 ; 12.542 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9615 ; 49.9226 ; 49.872 ; 49.8221 ; 49.786 ; 49.8242 ; 49.9758 ; 50.3578 ; 51.377 ; 52.8316 ; 54.1914 ; 55.6923 ; 57.7457 ; 58.4703 ; 59.5328 ; 61.0587 ; 63.11 ; 65.8045 ; 
66.7142 ; 67.0263 ; 67.5145 ; 68.2133 ; 69.1733 ; 70.6191 ; 71.1546 ; 71.9458 ; 73.0082 ; 73.3644 ; 73.8689 ; 74.591 ; 75.6194 ; 77.1723 ; 79.4111 ; 82.3794 ; 83.2304 ; 84.3625 ; 85.7935 ; 86.2399 ; 86.84 ; 
87.6641 ; 88.7548 ; 90.0954 ; 90.3875 ; 90.8155 ; 91.4077 ; 91.53 ] 
  
Bolt 3 - Shear Force (kips): [ 0.05803 ; 0.037679 ; 0.021659 ; 0.016417 ; 0.033614 ; 0.06829 ; 0.1227 ; 0.19931 ; 0.30553 ; 0.42689 ; 0.57909 ; 0.75225 ; 0.88692 ; 1.043 ; 1.0978 ; 1.1697 ; 1.2648 ; 1.3755 ; 
1.5168 ; 1.6134 ; 1.652 ; 1.7568 ; 1.9151 ; 2.3783 ; 2.9016 ; 3.4503 ; 4.033 ; 4.4101 ; 4.6509 ; 4.937 ; 5.0117 ; 4.8284 ; 4.7304 ; 4.7165 ; 3.875 ; 3.3107 ; 2.8926 ; 2.6509 ; 2.5885 ; 2.4873 ; 2.3329 ; 2.1499 ; 
1.9833 ; 1.953 ; 1.9111 ; 1.8716 ; 1.8659 ] 



   

B.371 

 

 
Figure B.370 Connection L8_8_0.875_1.0_6_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_6_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.4409e+003 
  
Plastic Stiffness (k/in): 33.0524 
  
Displacement (in): [9.3532e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.019058 ; 0.022766 ; 0.026474 ; 0.032036 ; 0.040379 ; 0.052893 ; 0.071664 ; 0.099821 ; 0.14206 ; 
0.20541 ; 0.22917 ; 0.2648 ; 0.27817 ; 0.28318 ; 0.29069 ; 0.30197 ; 0.31888 ; 0.34425 ; 0.35377 ; 0.36804 ; 0.36937 ; 0.37138 ; 0.37439 ; 0.37891 ; 0.38568 ; 0.39584 ; 0.41108 ; 0.41679 ; 0.42536 ; 0.43822 ; 
0.45751 ; 0.48644 ; 0.52983 ; 0.54611 ; 0.57052 ; 0.60713 ; 0.62086 ; 0.64146 ; 0.67235 ; 0.71869 ; 0.7882 ; 0.81427 ; 0.85337 ; 0.91202 ; 0.93402 ; 0.96701 ; 1.0165 ; 1.0907 ; 1.2021 ; 1.3691 ; 1.4316 ; 1.455 ; 
1.4902 ; 1.5429 ; 1.5627 ; 1.5923 ; 1.6368 ; 1.7036 ; 1.8037 ; 1.9539 ; 2.1791 ; 2.4291 ; 2.5 ] 
  
Force (kips): [-2.3666 ; 6.12228 ; 12.1665 ; 19.2275 ; 26.8908 ; 29.0563 ; 31.6845 ; 34.727 ; 36.952 ; 38.6227 ; 40.3195 ; 41.6098 ; 42.9077 ; 44.4446 ; 46.3601 ; 48.715 ; 51.5366 ; 52.4736 ; 53.7922 ; 54.2611 ; 
54.4669 ; 54.7583 ; 55.1811 ; 55.8106 ; 56.3296 ; 56.3732 ; 56.5053 ; 56.4734 ; 56.4349 ; 56.4832 ; 56.7131 ; 57.0177 ; 57.4358 ; 58.0235 ; 58.2351 ; 58.5422 ; 59.0135 ; 59.6808 ; 60.6759 ; 62.06 ; 62.5621 ; 
63.2785 ; 64.2778 ; 64.6426 ; 65.1714 ; 65.9256 ; 66.989 ; 68.4849 ; 69.0136 ; 69.768 ; 70.8046 ; 71.1871 ; 71.7323 ; 72.4892 ; 73.5237 ; 74.9395 ; 76.7666 ; 77.4109 ; 77.6428 ; 77.9762 ; 78.4554 ; 78.6306 ; 
78.8832 ; 79.2456 ; 79.7511 ; 80.4487 ; 81.3666 ; 82.5138 ; 83.5362 ; 83.7928 ] 
  
Bolt 1 - Tensile Force (kips): [63.1813 ; 62.8647 ; 62.6252 ; 62.325 ; 61.9671 ; 61.8581 ; 61.7187 ; 61.5369 ; 61.3829 ; 61.2361 ; 60.9636 ; 60.3565 ; 59.4816 ; 58.1894 ; 56.317 ; 53.6345 ; 49.8431 ; 48.3954 ; 
46.2942 ; 45.5346 ; 45.2524 ; 44.8488 ; 44.2966 ; 43.6901 ; 43.3796 ; 43.2011 ; 42.72 ; 42.6919 ; 42.6658 ; 42.6384 ; 42.6019 ; 42.5645 ; 42.5336 ; 42.4672 ; 42.441 ; 42.4191 ; 42.3491 ; 42.2326 ; 42.0664 ; 
41.8696 ; 41.7459 ; 41.579 ; 41.2892 ; 41.1537 ; 40.9242 ; 40.5674 ; 40.1061 ; 39.3114 ; 38.9365 ; 38.3879 ; 37.6159 ; 37.3468 ; 36.9666 ; 36.4984 ; 35.9132 ; 35.154 ; 34.5199 ; 34.3011 ; 34.2145 ; 34.082 ; 
33.8827 ; 33.8025 ; 33.6878 ; 33.5214 ; 33.3029 ; 33.0058 ; 32.641 ; 32.2788 ; 32.1028 ; 32.0807 ] 
  
Bolt 1 - Shear Force (kips): [0.126157 ; 0.280528 ; 0.55264 ; 0.887482 ; 1.27341 ; 1.38859 ; 1.53466 ; 1.72333 ; 1.8822 ; 2.03602 ; 2.34073 ; 3.05622 ; 3.99557 ; 5.24831 ; 6.90278 ; 9.03116 ; 11.6236 ; 12.4559 
; 13.4716 ; 13.7754 ; 13.8772 ; 14.014 ; 14.1811 ; 14.3211 ; 14.3092 ; 14.4046 ; 14.5554 ; 14.5516 ; 14.5462 ; 14.6215 ; 14.844 ; 15.0783 ; 15.2532 ; 15.6452 ; 15.7939 ; 15.8953 ; 16.3242 ; 16.986 ; 18.2633 ; 
19.4034 ; 20.0182 ; 20.8487 ; 21.9601 ; 22.4042 ; 23.0544 ; 23.9353 ; 24.9363 ; 26.5517 ; 27.2687 ; 28.279 ; 29.6453 ; 30.1432 ; 30.8723 ; 31.8241 ; 33.1007 ; 34.9793 ; 37.1866 ; 37.8993 ; 38.1659 ; 38.5799 ; 
39.1703 ; 39.3864 ; 39.6962 ; 40.1322 ; 40.7035 ; 41.5399 ; 42.6322 ; 43.9806 ; 45.0243 ; 45.295 ] 
  
Bolt 2 - Tensile Force (kips): [63.1814 ; 62.7377 ; 62.3724 ; 61.907 ; 61.3679 ; 61.2029 ; 61.0088 ; 60.7595 ; 60.5785 ; 60.4175 ; 60.1603 ; 59.6572 ; 58.9929 ; 58.2695 ; 57.7733 ; 56.9288 ; 55.5214 ; 54.9715 ; 
54.204 ; 53.9338 ; 53.8223 ; 53.6605 ; 53.4182 ; 52.9396 ; 49.8809 ; 49.0757 ; 48.4279 ; 48.3576 ; 48.2888 ; 48.2541 ; 48.3925 ; 48.4957 ; 48.6254 ; 48.8281 ; 48.8989 ; 49.0055 ; 49.1669 ; 49.4001 ; 49.6229 ; 
49.7293 ; 49.7819 ; 49.894 ; 50.1563 ; 50.2382 ; 50.3898 ; 50.6721 ; 51.0696 ; 51.539 ; 51.7315 ; 52.0479 ; 52.5591 ; 52.7188 ; 52.9757 ; 53.4052 ; 54.1344 ; 55.1347 ; 56.524 ; 57.1019 ; 57.3182 ; 57.6389 ; 
58.1139 ; 58.2938 ; 58.5645 ; 58.9602 ; 59.5265 ; 60.3792 ; 61.6917 ; 63.7155 ; 65.8476 ; 66.4266 ] 
  
Bolt 2 - Shear Force (kips): [0.0917915 ; 0.42716 ; 0.796838 ; 1.25133 ; 1.77601 ; 1.93338 ; 2.13463 ; 2.40255 ; 2.6364 ; 2.86611 ; 3.26532 ; 4.02422 ; 5.0031 ; 6.24701 ; 7.74123 ; 9.51065 ; 11.4316 ; 12.0564 ; 
12.9268 ; 13.2313 ; 13.3498 ; 13.523 ; 13.7803 ; 14.2123 ; 15.7896 ; 16.0633 ; 16.4268 ; 16.4281 ; 16.4226 ; 16.4196 ; 16.4593 ; 16.6082 ; 16.8702 ; 17.0727 ; 17.1695 ; 17.4414 ; 17.6636 ; 17.917 ; 18.3725 ; 
19.7254 ; 20.1039 ; 20.6513 ; 21.3367 ; 21.599 ; 21.9411 ; 22.3727 ; 23.1839 ; 24.6316 ; 25.0987 ; 25.773 ; 26.6931 ; 27.059 ; 27.5534 ; 28.246 ; 29.2118 ; 30.4713 ; 32.1617 ; 32.8089 ; 33.0315 ; 33.3417 ; 
33.7855 ; 33.9464 ; 34.1755 ; 34.4902 ; 34.9405 ; 35.509 ; 36.0315 ; 36.4719 ; 36.7566 ; 36.7874 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8762 ; 64.903 ; 65.1082 ; 65.6104 ; 65.8796 ; 66.371 ; 67.0898 ; 67.6982 ; 68.2175 ; 68.8547 ; 69.5416 ; 70.4213 ; 71.569 ; 73.1195 ; 75.3405 ; 78.4142 ; 79.4852 ; 81.0445 
; 81.6089 ; 81.8069 ; 82.0931 ; 82.492 ; 83.0303 ; 83.4867 ; 83.5456 ; 83.6502 ; 83.6229 ; 83.589 ; 83.6356 ; 83.8051 ; 84.0514 ; 84.4239 ; 84.9886 ; 85.1994 ; 85.5091 ; 85.9825 ; 86.7189 ; 87.8764 ; 89.6472 ; 
90.294 ; 91.2447 ; 92.6206 ; 93.1132 ; 93.8224 ; 94.8306 ; 96.2236 ; 98.1043 ; 98.7536 ; 99.6971 ; 101.036 ; 101.566 ; 102.325 ; 103.353 ; 104.738 ; 106.5 ; 108.803 ; 109.672 ; 109.994 ; 110.46 ; 111.157 ; 
111.434 ; 111.817 ; 112.35 ; 112.963 ; 113.838 ; 114.909 ; 116.392 ; 117.571 ; 117.854 ] 
  
Bolt 3 - Shear Force (kips): [0.0272665 ; 0.106053 ; 0.231987 ; 0.410048 ; 0.659723 ; 0.751923 ; 0.880988 ; 1.0492 ; 1.19723 ; 1.33114 ; 1.50802 ; 1.71495 ; 1.95361 ; 2.28132 ; 2.7085 ; 3.23455 ; 3.81592 ; 
4.00013 ; 4.25508 ; 4.34509 ; 4.3911 ; 4.45285 ; 4.54856 ; 4.69045 ; 4.80598 ; 4.81901 ; 4.84384 ; 4.8406 ; 4.83663 ; 4.84279 ; 4.89305 ; 4.9649 ; 5.07759 ; 5.64261 ; 6.13183 ; 6.69622 ; 7.8621 ; 9.34099 ; 
11.1657 ; 13.6886 ; 14.6068 ; 15.7017 ; 16.8933 ; 17.2752 ; 17.7701 ; 18.3745 ; 19.1336 ; 19.9887 ; 20.2924 ; 20.7527 ; 21.4444 ; 21.6232 ; 21.6845 ; 21.9949 ; 22.2982 ; 22.2014 ; 21.8894 ; 22.0162 ; 22.0975 ; 
22.1885 ; 22.3724 ; 22.4749 ; 22.602 ; 22.6305 ; 22.5776 ; 22.6 ; 22.5355 ; 22.7017 ; 22.9 ; 22.9631 ] 
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Figure B.371 Connection L8_8_0.875_1.0_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.6159e+003 
  
Plastic Stiffness (k/in): 6.9248 
  
Displacement (in): [9.4665e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.073132 ; 0.085646 ; 0.10442 ; 0.13257 ; 0.17481 ; 0.23816 ; 0.33319 ; 0.47573 ; 
0.52919 ; 0.54923 ; 0.5793 ; 0.59058 ; 0.60749 ; 0.61383 ; 0.62335 ; 0.63762 ; 0.65902 ; 0.69113 ; 0.73929 ; 0.75735 ; 0.78445 ; 0.82508 ; 0.88604 ; 0.97747 ; 1.1146 ; 1.3203 ; 1.5703 ; 1.8203 ; 2.0703 ; 2.1328 ; 
2.1953 ; 2.2891 ; 2.4297 ; 2.5 ] 
  
Force (kips): [-2.38426 ; 0.964592 ; 2.72487 ; 5.01827 ; 7.95243 ; 11.5758 ; 15.3558 ; 18.6361 ; 20.5155 ; 20.8154 ; 21.1123 ; 21.445 ; 21.9356 ; 22.7173 ; 23.7935 ; 25.1344 ; 26.771 ; 27.322 ; 27.5218 ; 27.8239 
; 27.9478 ; 28.1405 ; 28.2182 ; 28.3447 ; 28.5132 ; 28.7486 ; 29.1066 ; 29.6222 ; 29.8068 ; 30.0745 ; 30.4594 ; 31.0182 ; 31.7563 ; 32.7471 ; 34.0352 ; 35.376 ; 36.4904 ; 37.4261 ; 37.6425 ; 37.8506 ; 38.1403 ; 
38.5398 ; 38.7286 ] 
  
Bolt 1 - Tensile Force (kips): [63.1773 ; 63.0545 ; 62.9873 ; 62.8943 ; 62.7693 ; 62.6019 ; 62.4044 ; 62.2002 ; 62.0535 ; 62.0245 ; 61.9951 ; 61.9624 ; 61.9062 ; 61.8013 ; 61.6446 ; 61.4771 ; 61.199 ; 60.9178 ; 
60.7851 ; 60.5707 ; 60.4736 ; 60.3102 ; 60.2401 ; 60.1237 ; 59.9565 ; 59.713 ; 59.3273 ; 58.7425 ; 58.5233 ; 58.1986 ; 57.7171 ; 56.9854 ; 55.9275 ; 54.3525 ; 51.9681 ; 48.7737 ; 45.3053 ; 43.8668 ; 43.7779 ; 
43.7126 ; 43.6442 ; 43.5614 ; 43.5241 ] 
  
Bolt 1 - Shear Force (kips): [ 0.124753 ; 0.0856924 ; 0.146785 ; 0.24789 ; 0.390053 ; 0.581502 ; 0.804826 ; 1.0341 ; 1.20448 ; 1.24052 ; 1.27898 ; 1.32366 ; 1.39888 ; 1.53603 ; 1.7384 ; 1.95941 ; 2.32532 ; 
2.68186 ; 2.84343 ; 3.09743 ; 3.20949 ; 3.39445 ; 3.47221 ; 3.59908 ; 3.77882 ; 4.03552 ; 4.42841 ; 5.00312 ; 5.21285 ; 5.51907 ; 5.96454 ; 6.62077 ; 7.53102 ; 8.80351 ; 10.5631 ; 12.5595 ; 14.0806 ; 14.4278 ; 
14.4212 ; 14.4117 ; 14.3969 ; 14.3727 ; 14.356 ] 
  
Bolt 2 - Tensile Force (kips): [63.1639 ; 63.0004 ; 62.9006 ; 62.7578 ; 62.5762 ; 62.3659 ; 62.1559 ; 62.0413 ; 62.0587 ; 62.0687 ; 62.0837 ; 62.104 ; 62.1381 ; 62.1865 ; 62.2697 ; 62.651 ; 63.472 ; 63.5949 ; 
63.6204 ; 63.6336 ; 63.6219 ; 63.5877 ; 63.5661 ; 63.5251 ; 63.4661 ; 63.3814 ; 63.2415 ; 63.0142 ; 62.9255 ; 62.7904 ; 62.5887 ; 62.2837 ; 61.8742 ; 61.3743 ; 60.8482 ; 60.253 ; 59.4477 ; 58.6729 ; 58.4794 ; 
58.2945 ; 58.0538 ; 57.7824 ; 57.6798 ] 
  
Bolt 2 - Shear Force (kips): [0.0923419 ; 0.137278 ; 0.256623 ; 0.419225 ; 0.638951 ; 0.926348 ; 1.25421 ; 1.59131 ; 1.85471 ; 1.9115 ; 1.97155 ; 2.04401 ; 2.17132 ; 2.40514 ; 2.75063 ; 3.11425 ; 3.55556 ; 
3.88291 ; 4.02605 ; 4.24944 ; 4.3473 ; 4.50834 ; 4.57608 ; 4.68644 ; 4.84294 ; 5.06586 ; 5.40695 ; 5.90595 ; 6.08754 ; 6.3516 ; 6.73241 ; 7.28746 ; 8.03623 ; 9.0134 ; 10.2574 ; 11.6576 ; 13.0909 ; 14.3976 ; 
14.6958 ; 14.9806 ; 15.3757 ; 15.9039 ; 16.1474 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8623 ; 64.7522 ; 64.6582 ; 64.6352 ; 64.6742 ; 64.6567 ; 64.7425 ; 64.8111 ; 64.8202 ; 64.8716 ; 64.9887 ; 65.2278 ; 65.6818 ; 66.3591 ; 67.3255 ; 68.9437 ; 69.576 ; 
69.8153 ; 70.173 ; 70.2716 ; 70.4063 ; 70.4586 ; 70.5525 ; 70.6684 ; 70.8041 ; 70.9685 ; 71.2424 ; 71.3018 ; 71.394 ; 71.5672 ; 71.9384 ; 72.3125 ; 72.9395 ; 74.2812 ; 76.2527 ; 78.0956 ; 80.0189 ; 80.5607 ; 
81.0945 ; 81.8342 ; 82.8278 ; 83.315 ] 
  
Bolt 3 - Shear Force (kips): [0.0646072 ; 0.016461 ; 0.0519018 ; 0.116207 ; 0.214576 ; 0.350602 ; 0.505498 ; 0.64686 ; 0.771021 ; 0.805195 ; 0.845549 ; 0.906259 ; 0.984784 ; 1.02813 ; 1.03351 ; 1.05539 ; 
1.11732 ; 1.13536 ; 1.13976 ; 1.16944 ; 1.21777 ; 1.27838 ; 1.29398 ; 1.36364 ; 1.50782 ; 2.01709 ; 2.89929 ; 3.74866 ; 4.19183 ; 4.79659 ; 5.48278 ; 6.16457 ; 7.53084 ; 9.1994 ; 10.9774 ; 12.5925 ; 13.7003 ; 
13.8935 ; 13.8859 ; 13.9545 ; 14.0628 ; 14.2116 ; 14.2474 ] 
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Figure B.372 Connection L8_8_0.875_1.0_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.9403e+003 
  
Plastic Stiffness (k/in): 2.8443 
  
Displacement (in): [9.2673e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.23515 ; 0.35341 ; 0.39776 ; 0.46427 ; 0.48922 ; 
0.52664 ; 0.58276 ; 0.66695 ; 0.79324 ; 0.98267 ; 1.0537 ; 1.1603 ; 1.2002 ; 1.2152 ; 1.2377 ; 1.2714 ; 1.322 ; 1.3978 ; 1.5116 ; 1.5543 ; 1.6183 ; 1.7143 ; 1.8583 ; 2.0743 ; 2.2903 ; 2.5063 ; 2.8303 ; 3.3164 ; 
4.0164 ; 4.1914 ; 4.4539 ; 4.5523 ; 4.7 ; 4.9215 ; 5.2537 ; 5.752 ; 5.927 ; 6.1895 ; 6.5833 ; 7 ] 
  
Force (kips): [ -2.29856 ; -0.0181498 ; 0.354264 ; 0.904272 ; 1.68251 ; 2.77913 ; 4.27231 ; 6.2261 ; 8.47954 ; 10.3799 ; 11.2991 ; 11.6641 ; 12.1062 ; 12.8503 ; 13.1109 ; 13.4799 ; 13.6556 ; 13.8652 ; 14.163 ; 
14.5533 ; 15.0495 ; 15.7114 ; 15.9428 ; 16.2675 ; 16.3861 ; 16.441 ; 16.528 ; 16.6516 ; 16.8165 ; 17.0535 ; 17.3793 ; 17.5006 ; 17.6761 ; 17.9307 ; 18.2738 ; 18.7478 ; 19.1834 ; 19.5752 ; 20.1268 ; 20.818 ; 
21.6151 ; 21.7899 ; 22.0212 ; 22.1015 ; 22.2125 ; 22.3624 ; 22.5598 ; 22.8276 ; 22.9104 ; 23.0215 ; 23.1647 ; 23.2889 ] 
  
Bolt 1 - Tensile Force (kips): [63.1781 ; 63.0941 ; 63.0797 ; 63.0588 ; 63.0276 ; 62.9809 ; 62.9139 ; 62.8195 ; 62.6969 ; 62.5741 ; 62.5064 ; 62.481 ; 62.4556 ; 62.4038 ; 62.3828 ; 62.3473 ; 62.3288 ; 62.3038 ; 
62.2658 ; 62.2123 ; 62.1478 ; 62.0775 ; 62.0559 ; 62.0271 ; 62.0181 ; 62.0136 ; 62.0069 ; 61.9975 ; 61.9855 ; 61.9682 ; 61.9454 ; 61.9365 ; 61.9241 ; 61.9059 ; 61.8839 ; 61.8572 ; 61.8313 ; 61.8073 ; 61.7626 ; 
61.683 ; 61.4839 ; 61.3485 ; 61.1206 ; 61.0336 ; 60.9052 ; 60.7115 ; 60.4224 ; 59.9823 ; 59.8349 ; 59.626 ; 59.3408 ; 59.0487 ] 
  
Bolt 1 - Shear Force (kips): [ 0.12289 ; 0.068876 ; 0.07358 ; 0.086255 ; 0.11247 ; 0.15903 ; 0.23135 ; 0.33723 ; 0.47741 ; 0.62053 ; 0.70392 ; 0.74241 ; 0.7841 ; 0.86275 ; 0.89419 ; 0.94631 ; 0.97217 ; 1.0078 ; 
1.0616 ; 1.1375 ; 1.2311 ; 1.3376 ; 1.3721 ; 1.4195 ; 1.4352 ; 1.4424 ; 1.453 ; 1.4683 ; 1.4885 ; 1.5177 ; 1.5574 ; 1.5726 ; 1.5946 ; 1.6269 ; 1.6698 ; 1.7262 ; 1.783 ; 1.8383 ; 1.9326 ; 2.0906 ; 2.4188 ; 2.607 ; 
2.9122 ; 3.0254 ; 3.1904 ; 3.433 ; 3.7835 ; 4.2926 ; 4.4592 ; 4.6933 ; 5.0118 ; 5.3334 ] 
  
Bolt 2 - Tensile Force (kips): [63.1676 ; 63.054 ; 63.0387 ; 63.0108 ; 62.963 ; 62.889 ; 62.7902 ; 62.6759 ; 62.5568 ; 62.4828 ; 62.4639 ; 62.4651 ; 62.476 ; 62.5047 ; 62.5225 ; 62.5509 ; 62.5631 ; 62.5873 ; 
62.6354 ; 62.7142 ; 62.8505 ; 63.106 ; 63.2104 ; 63.3874 ; 63.4638 ; 63.4944 ; 63.5458 ; 63.6236 ; 63.7463 ; 63.9393 ; 64.2392 ; 64.351 ; 64.5199 ; 64.7673 ; 65.1045 ; 65.5864 ; 65.9796 ; 66.3031 ; 66.6929 ; 
67.1446 ; 67.6284 ; 67.6664 ; 67.6904 ; 67.6958 ; 67.6991 ; 67.6905 ; 67.6521 ; 67.5357 ; 67.4866 ; 67.4063 ; 67.2767 ; 67.0785 ] 
  
Bolt 2 - Shear Force (kips): [0.090277 ; 0.072794 ; 0.099511 ; 0.14278 ; 0.20592 ; 0.29595 ; 0.42444 ; 0.60223 ; 0.82447 ; 1.0355 ; 1.1511 ; 1.1969 ; 1.2541 ; 1.3679 ; 1.4144 ; 1.4954 ; 1.5337 ; 1.5884 ; 1.6726 ; 
1.7926 ; 1.9475 ; 2.1388 ; 2.2028 ; 2.2919 ; 2.3223 ; 2.335 ; 2.3535 ; 2.3801 ; 2.4155 ; 2.465 ; 2.5297 ; 2.5527 ; 2.5858 ; 2.6336 ; 2.6979 ; 2.7788 ; 2.8573 ; 2.9333 ; 3.0543 ; 3.2589 ; 3.6232 ; 3.7908 ; 4.0529 ; 
4.1486 ; 4.2869 ; 4.4878 ; 4.7704 ; 5.1686 ; 5.2972 ; 5.475 ; 5.7088 ; 5.9309 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9524 ; 64.9007 ; 64.8294 ; 64.7428 ; 64.6381 ; 64.542 ; 64.4353 ; 64.149 ; 63.5691 ; 62.7931 ; 62.1982 ; 61.9115 ; 62.0253 ; 62.1086 ; 62.3289 ; 62.4588 ; 62.59 ; 62.7051 ; 
62.7906 ; 62.7804 ; 63.3255 ; 63.6381 ; 64.0555 ; 64.2209 ; 64.246 ; 64.2608 ; 64.2109 ; 64.132 ; 64.0518 ; 63.9655 ; 63.9343 ; 63.9556 ; 64.1059 ; 64.3294 ; 64.8806 ; 65.4601 ; 66.1993 ; 68.2969 ; 70.9441 ; 
74.1907 ; 75.0659 ; 76.1952 ; 76.5904 ; 77.131 ; 77.8643 ; 78.8634 ; 80.3511 ; 80.8638 ; 81.5638 ; 82.5908 ; 83.5118 ] 
  
Bolt 3 - Shear Force (kips): [0.057459 ; 0.039478 ; 0.024751 ; 0.023662 ; 0.041981 ; 0.076917 ; 0.13352 ; 0.21311 ; 0.29338 ; 0.30078 ; 0.28599 ; 0.26527 ; 0.31551 ; 0.47407 ; 0.53941 ; 0.73424 ; 2.0132 ; 
2.7737 ; 3.8937 ; 5.144 ; 5.8705 ; 6.6443 ; 6.914 ; 7.0992 ; 7.1362 ; 7.0161 ; 6.7068 ; 6.1241 ; 5.4054 ; 4.2524 ; 2.8972 ; 2.3917 ; 1.7038 ; 0.84623 ; 0.77908 ; 1.8242 ; 3.0985 ; 4.1106 ; 4.7862 ; 5.6247 ; 6.2186 ; 
6.3037 ; 6.5155 ; 6.5653 ; 6.6312 ; 6.696 ; 6.7077 ; 6.5131 ; 6.4317 ; 6.312 ; 6.0881 ; 5.3102 ] 
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Figure B.373 Connection L8_8_0.875_1.0_8_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_8_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.3734e+003 
  
Plastic Stiffness (k/in): 43.3606 
  
Displacement (in): [8.4293e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012329 ; 0.013428 ; 0.015076 ; 0.017548 ; 0.021256 ; 0.026817 ; 0.03516 ; 0.047674 ; 0.066445 ; 0.094602 ; 0.10516 ; 0.121 ; 
0.14476 ; 0.15367 ; 0.16703 ; 0.17204 ; 0.17392 ; 0.17674 ; 0.1778 ; 0.17938 ; 0.18176 ; 0.18533 ; 0.19068 ; 0.19269 ; 0.19344 ; 0.19457 ; 0.19626 ; 0.1988 ; 0.20261 ; 0.20832 ; 0.2169 ; 0.22975 ; 0.23096 ; 
0.23277 ; 0.23548 ; 0.23955 ; 0.24565 ; 0.2548 ; 0.26854 ; 0.27368 ; 0.28141 ; 0.29299 ; 0.31037 ; 0.31689 ; 0.32666 ; 0.34132 ; 0.36332 ; 0.37157 ; 0.38394 ; 0.40249 ; 0.43033 ; 0.47208 ; 0.48774 ; 0.51123 ; 
0.54646 ; 0.5993 ; 0.67857 ; 0.70829 ; 0.75288 ; 0.81976 ; 0.84484 ; 0.88247 ; 0.9389 ; 0.96006 ; 0.9918 ; 1.0394 ; 1.1108 ; 1.1376 ; 1.1778 ; 1.2381 ; 1.3284 ; 1.464 ; 1.6674 ; 1.7299 ; 1.8237 ; 1.9643 ; 2.1752 ; 
2.2377 ; 2.3315 ; 2.4721 ; 2.5 ] 
  
Force (kips): [-2.01402 ; 6.25079 ; 12.3871 ; 19.6653 ; 27.9823 ; 29.6561 ; 31.1637 ; 33.1831 ; 35.739 ; 38.9591 ; 42.2281 ; 45.2235 ; 47.8757 ; 50.3078 ; 52.7808 ; 53.5784 ; 54.6452 ; 55.9263 ; 56.1703 ; 
56.0561 ; 55.9624 ; 56.0846 ; 56.0678 ; 56.121 ; 56.2021 ; 56.3153 ; 56.2872 ; 56.2211 ; 56.1987 ; 56.1909 ; 56.3536 ; 56.4759 ; 56.6498 ; 56.8958 ; 57.2449 ; 57.7669 ; 58.5037 ; 58.5813 ; 58.6969 ; 58.8689 ; 
59.114 ; 59.4541 ; 60.0064 ; 60.7451 ; 61.0223 ; 61.4508 ; 62.0934 ; 62.9969 ; 63.3678 ; 63.8668 ; 64.6596 ; 65.7592 ; 66.1382 ; 66.7286 ; 67.6026 ; 68.7701 ; 70.3692 ; 70.9545 ; 71.7927 ; 72.9542 ; 74.5336 ; 
76.6335 ; 77.3637 ; 78.4009 ; 79.8509 ; 80.3943 ; 81.1547 ; 82.2248 ; 82.6119 ; 83.2225 ; 84.0772 ; 85.2745 ; 85.6959 ; 86.287 ; 87.1266 ; 88.2737 ; 89.7987 ; 91.7695 ; 92.3174 ; 93.0832 ; 94.113 ; 95.4126 ; 
95.7565 ; 96.2358 ; 96.8823 ; 97.0029 ] 
  
Bolt 1 - Tensile Force (kips): [63.1858 ; 62.8632 ; 62.6065 ; 62.2754 ; 61.8573 ; 61.7676 ; 61.6846 ; 61.5693 ; 61.415 ; 61.1928 ; 60.6448 ; 59.3556 ; 57.0803 ; 54.5478 ; 51.5022 ; 50.401 ; 48.6148 ; 45.2603 ; 
43.733 ; 43.4206 ; 43.3748 ; 43.1395 ; 42.858 ; 42.8226 ; 42.7899 ; 42.7497 ; 42.6765 ; 42.6351 ; 42.6256 ; 42.6227 ; 42.6031 ; 42.5821 ; 42.5551 ; 42.5216 ; 42.4888 ; 42.4145 ; 42.3138 ; 42.2976 ; 42.2725 ; 
42.2321 ; 42.1755 ; 42.1014 ; 41.9807 ; 41.8385 ; 41.7814 ; 41.673 ; 41.4961 ; 41.2683 ; 41.1585 ; 40.9619 ; 40.6061 ; 40.1391 ; 39.9765 ; 39.617 ; 39.0543 ; 38.2154 ; 37.1441 ; 36.8181 ; 36.4217 ; 35.9258 ; 
35.331 ; 34.7132 ; 34.5076 ; 34.1918 ; 33.69 ; 33.4782 ; 33.1927 ; 32.8551 ; 32.7358 ; 32.566 ; 32.3595 ; 32.2382 ; 32.2084 ; 32.1782 ; 32.1383 ; 32.0735 ; 31.9804 ; 31.9335 ; 31.8596 ; 31.7261 ; 31.6179 ; 
31.4516 ; 31.4018 ; 31.3544 ; 31.3204 ; 31.3148 ] 
  
Bolt 1 - Shear Force (kips): [0.116412 ; 0.323415 ; 0.631374 ; 1.01446 ; 1.47746 ; 1.57447 ; 1.66343 ; 1.78542 ; 1.94559 ; 2.17523 ; 2.79582 ; 4.17077 ; 6.29208 ; 8.38628 ; 10.5979 ; 11.3216 ; 12.3763 ; 
13.8982 ; 14.3316 ; 14.3233 ; 14.3126 ; 14.5023 ; 14.6076 ; 14.6096 ; 14.6094 ; 14.6072 ; 14.5988 ; 14.5886 ; 14.5856 ; 14.5845 ; 14.6972 ; 14.8162 ; 14.9667 ; 15.1411 ; 15.2609 ; 15.5942 ; 15.9593 ; 16.0487 ; 
16.1909 ; 16.4138 ; 16.6918 ; 16.9748 ; 17.8567 ; 18.7051 ; 19.0175 ; 19.5479 ; 20.4347 ; 21.4213 ; 21.837 ; 22.5005 ; 23.4702 ; 24.5057 ; 24.8449 ; 25.5702 ; 26.6463 ; 28.2118 ; 30.1295 ; 30.7487 ; 31.6138 ; 
32.75 ; 34.4296 ; 36.5169 ; 37.2597 ; 38.2512 ; 39.6916 ; 40.2889 ; 41.1026 ; 42.32 ; 42.7504 ; 43.3167 ; 44.0431 ; 45.0971 ; 45.4562 ; 45.9414 ; 46.5608 ; 47.4884 ; 48.6963 ; 50.2113 ; 50.6036 ; 51.1728 ; 
52.1138 ; 53.4906 ; 53.8871 ; 54.4323 ; 55.1826 ; 55.3187 ] 
  
Bolt 2 - Tensile Force (kips): [63.1827 ; 62.794 ; 62.4524 ; 62.0115 ; 61.4825 ; 61.373 ; 61.2713 ; 61.1324 ; 60.9576 ; 60.7176 ; 60.1964 ; 59.0379 ; 57.0084 ; 55.1415 ; 53.8367 ; 53.5799 ; 53.1087 ; 51.5129 ; 
49.8094 ; 47.1445 ; 46.8051 ; 46.8187 ; 46.743 ; 46.7173 ; 46.721 ; 46.7238 ; 46.465 ; 46.3109 ; 46.2739 ; 46.2623 ; 46.3651 ; 46.5029 ; 46.6834 ; 46.9255 ; 47.2104 ; 47.5569 ; 47.9984 ; 48.0412 ; 48.1062 ; 
48.2053 ; 48.3506 ; 48.5597 ; 48.8796 ; 49.3203 ; 49.4624 ; 49.6316 ; 49.8327 ; 50.0819 ; 50.191 ; 50.3834 ; 50.6882 ; 51.103 ; 51.207 ; 51.365 ; 51.6098 ; 51.9949 ; 52.3871 ; 52.4603 ; 52.5234 ; 52.6379 ; 
52.9845 ; 53.6992 ; 53.899 ; 54.2504 ; 54.8014 ; 54.9924 ; 55.2574 ; 55.7003 ; 55.8704 ; 56.1887 ; 56.6823 ; 57.4332 ; 57.7157 ; 58.1603 ; 58.872 ; 59.8436 ; 61.1728 ; 63.1343 ; 63.7065 ; 64.5455 ; 65.7225 ; 
67.3647 ; 67.8505 ; 68.5486 ; 69.5513 ; 69.7442 ] 
  
Bolt 2 - Shear Force (kips): [0.0795001 ; 0.426145 ; 0.801901 ; 1.2668 ; 1.82414 ; 1.94022 ; 2.04739 ; 2.19465 ; 2.39012 ; 2.67386 ; 3.34195 ; 4.70216 ; 6.79992 ; 8.80472 ; 10.731 ; 11.3139 ; 12.1497 ; 13.6123 
; 14.4925 ; 15.3666 ; 15.4029 ; 15.42 ; 15.4146 ; 15.4911 ; 15.5888 ; 15.7231 ; 15.8146 ; 15.8192 ; 15.8131 ; 15.8115 ; 15.8435 ; 15.8851 ; 15.9393 ; 16.0107 ; 16.2222 ; 16.5096 ; 16.9717 ; 17.0236 ; 17.0914 ; 
17.1834 ; 17.3122 ; 17.486 ; 17.6493 ; 17.9021 ; 18.0581 ; 18.4236 ; 19.0272 ; 19.9665 ; 20.2677 ; 20.6286 ; 21.044 ; 21.6722 ; 21.949 ; 22.251 ; 22.6793 ; 23.2967 ; 24.3176 ; 24.7972 ; 25.5152 ; 26.5623 ; 
27.7168 ; 29.1321 ; 29.727 ; 30.5995 ; 31.7291 ; 32.1283 ; 32.7221 ; 33.5245 ; 33.8167 ; 34.2191 ; 34.7979 ; 35.6238 ; 35.9109 ; 36.3198 ; 36.953 ; 37.8196 ; 39.0041 ; 40.4985 ; 40.9319 ; 41.5118 ; 42.2359 ; 
43.0249 ; 43.1949 ; 43.4622 ; 43.8297 ; 43.8989 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8709 ; 64.9015 ; 65.1199 ; 65.6429 ; 65.8135 ; 66.0278 ; 66.3866 ; 66.9544 ; 67.724 ; 68.6559 ; 69.7015 ; 70.9203 ; 72.5396 ; 74.5873 ; 75.3034 ; 76.2982 ; 77.5546 ; 
77.8335 ; 77.8353 ; 77.7697 ; 77.8719 ; 77.861 ; 77.9068 ; 77.9791 ; 78.0829 ; 78.0667 ; 78.0117 ; 77.9921 ; 77.9853 ; 78.1239 ; 78.2279 ; 78.3799 ; 78.6018 ; 78.9263 ; 79.411 ; 80.1121 ; 80.1808 ; 80.2842 ; 
80.4391 ; 80.6665 ; 80.9955 ; 81.5098 ; 82.2409 ; 82.5127 ; 82.9281 ; 83.5586 ; 84.4826 ; 84.8215 ; 85.291 ; 85.9674 ; 86.8646 ; 87.1571 ; 87.6232 ; 88.4144 ; 89.5929 ; 91.3133 ; 91.9864 ; 93.0107 ; 94.5526 ; 
96.7759 ; 99.8201 ; 100.796 ; 102.127 ; 103.931 ; 104.556 ; 105.449 ; 106.676 ; 107.116 ; 107.903 ; 108.93 ; 110.37 ; 110.917 ; 111.625 ; 112.571 ; 113.802 ; 115.461 ; 117.442 ; 117.929 ; 118.642 ; 119.585 ; 
120.556 ; 120.774 ; 121.08 ; 121.403 ; 121.457 ] 
  
Bolt 3 - Shear Force (kips): [0.039367 ; 0.105117 ; 0.228878 ; 0.404784 ; 0.660584 ; 0.724601 ; 0.787146 ; 0.877994 ; 0.998665 ; 1.1644 ; 1.36923 ; 1.61426 ; 1.90967 ; 2.3259 ; 2.89657 ; 3.09115 ; 3.34236 ; 
3.63762 ; 3.70476 ; 3.71203 ; 3.70407 ; 3.71925 ; 3.71802 ; 3.72609 ; 3.74002 ; 3.76248 ; 3.762 ; 3.75632 ; 3.75425 ; 3.75352 ; 3.77428 ; 3.79546 ; 3.82697 ; 3.87351 ; 3.94226 ; 4.04198 ; 4.18775 ; 4.20098 ; 
4.22056 ; 4.24946 ; 4.29248 ; 4.35643 ; 4.44599 ; 4.57825 ; 4.62712 ; 4.69778 ; 4.79726 ; 4.93944 ; 5.002 ; 5.07973 ; 5.20721 ; 5.36218 ; 5.40398 ; 5.49127 ; 5.66708 ; 7.94838 ; 10.9596 ; 12.4435 ; 14.394 ; 
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16.5077 ; 18.5563 ; 20.4651 ; 20.9618 ; 21.4854 ; 22.0525 ; 21.9965 ; 21.9817 ; 22.1037 ; 22.178 ; 22.3057 ; 22.4197 ; 22.7313 ; 22.7874 ; 22.7732 ; 22.8473 ; 22.8905 ; 23.1051 ; 23.1043 ; 22.9379 ; 22.8658 ; 
22.9173 ; 23.0763 ; 23.0947 ; 22.8962 ; 22.569 ; 22.5017 ] 

 
Figure B.374 Connection L8_8_0.875_1.0_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.6256e+003 
  
Plastic Stiffness (k/in): 8.5318 
  
Displacement (in): [1.0159e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.39135 ; 0.4547 ; 
0.47846 ; 0.48737 ; 0.50073 ; 0.52077 ; 0.55084 ; 0.59594 ; 0.6636 ; 0.68897 ; 0.72702 ; 0.7841 ; 0.86972 ; 0.99816 ; 1.0945 ; 1.239 ; 1.4557 ; 1.5182 ; 1.612 ; 1.6471 ; 1.6999 ; 1.779 ; 1.8976 ; 1.9421 ; 1.9588 ; 
1.9838 ; 2.0214 ; 2.0777 ; 2.1621 ; 2.2888 ; 2.3363 ; 2.4076 ; 2.4307 ; 2.4654 ; 2.5 ] 
  
Force (kips): [-2.02149 ; 1.1497 ; 3.10673 ; 5.66284 ; 8.95307 ; 13.082 ; 16.456 ; 19.0627 ; 22.0419 ; 24.7523 ; 26.541 ; 27.6333 ; 28.6573 ; 30.0166 ; 31.804 ; 32.4206 ; 33.2726 ; 33.6112 ; 33.743 ; 33.9533 ; 
34.2477 ; 34.6496 ; 35.2157 ; 36.0338 ; 36.3739 ; 36.8949 ; 37.6016 ; 38.5123 ; 39.7428 ; 40.5562 ; 41.6636 ; 43.1086 ; 43.5073 ; 44.0624 ; 44.261 ; 44.5527 ; 44.9865 ; 45.628 ; 45.8608 ; 45.9487 ; 46.0772 ; 
46.2715 ; 46.5665 ; 46.9967 ; 47.5896 ; 47.8072 ; 48.1128 ; 48.2113 ; 48.355 ; 48.4946 ] 
  
Bolt 1 - Tensile Force (kips): [63.1792 ; 63.0568 ; 62.9762 ; 62.8657 ; 62.7152 ; 62.5081 ; 62.3203 ; 62.1605 ; 61.957 ; 61.7393 ; 61.5471 ; 61.3945 ; 61.1874 ; 60.1323 ; 58.0952 ; 57.316 ; 56.1864 ; 55.7538 ; 
55.5879 ; 55.3325 ; 54.9583 ; 54.4034 ; 53.5594 ; 52.1945 ; 51.619 ; 50.7028 ; 49.3093 ; 47.284 ; 44.5782 ; 43.7164 ; 43.3999 ; 43.0483 ; 42.8206 ; 42.6212 ; 42.5609 ; 42.4824 ; 42.3795 ; 42.1429 ; 42.048 ; 
42.0081 ; 41.9561 ; 41.8612 ; 41.7028 ; 41.5209 ; 41.2899 ; 41.1798 ; 41.0277 ; 40.9736 ; 40.888 ; 40.7932 ] 
  
Bolt 1 - Shear Force (kips): [0.113156 ; 0.100346 ; 0.185951 ; 0.316398 ; 0.497031 ; 0.740988 ; 0.957319 ; 1.13871 ; 1.36602 ; 1.60733 ; 1.8215 ; 1.99711 ; 2.24377 ; 3.46633 ; 5.47642 ; 6.18125 ; 7.159 ; 
7.52063 ; 7.65676 ; 7.86419 ; 8.16382 ; 8.59827 ; 9.23884 ; 10.2246 ; 10.6221 ; 11.2274 ; 12.0731 ; 13.1274 ; 14.1554 ; 14.3378 ; 14.3067 ; 14.2034 ; 14.2997 ; 14.2584 ; 14.2362 ; 14.2012 ; 14.1501 ; 14.8354 ; 
15.112 ; 15.2545 ; 15.4061 ; 15.8187 ; 16.5865 ; 18.0241 ; 19.592 ; 20.2875 ; 21.1741 ; 21.5223 ; 22.0161 ; 22.482 ] 
  
Bolt 2 - Tensile Force (kips): [63.1621 ; 63.025 ; 62.9181 ; 62.7633 ; 62.564 ; 62.323 ; 62.1356 ; 62.0033 ; 61.8805 ; 61.8416 ; 61.8838 ; 61.9369 ; 62.0167 ; 61.8007 ; 61.9541 ; 62.0296 ; 62.1054 ; 62.1184 ; 
62.1199 ; 62.1191 ; 62.1149 ; 62.1039 ; 62.0673 ; 61.9366 ; 61.8546 ; 61.7189 ; 61.4796 ; 61.0652 ; 60.3795 ; 59.8976 ; 59.3257 ; 59.3122 ; 59.3883 ; 59.5298 ; 59.6007 ; 59.7123 ; 59.8366 ; 60.1583 ; 60.2857 ; 
60.3345 ; 60.3977 ; 60.5119 ; 60.7071 ; 60.9592 ; 61.2876 ; 61.3776 ; 61.5409 ; 61.5839 ; 61.6549 ; 61.7335 ] 
  
Bolt 2 - Shear Force (kips): [0.0748647 ; 0.135391 ; 0.267939 ; 0.447466 ; 0.68969 ; 1.00919 ; 1.28464 ; 1.51063 ; 1.79354 ; 2.10161 ; 2.39541 ; 2.6399 ; 2.97522 ; 4.19877 ; 5.98021 ; 6.5648 ; 7.33378 ; 
7.61143 ; 7.71528 ; 7.87355 ; 8.10048 ; 8.42408 ; 8.88429 ; 9.56434 ; 9.83559 ; 10.248 ; 10.8469 ; 11.6852 ; 12.8457 ; 13.6357 ; 14.6547 ; 15.8173 ; 16.0983 ; 16.5052 ; 16.6467 ; 16.8502 ; 17.3767 ; 17.9209 ; 
18.1641 ; 18.2439 ; 18.3894 ; 18.5426 ; 18.699 ; 18.8379 ; 19.2386 ; 19.4319 ; 19.6685 ; 19.7266 ; 19.8072 ; 19.8823 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8591 ; 64.7517 ; 64.6725 ; 64.6845 ; 64.7783 ; 64.8552 ; 64.9951 ; 65.3402 ; 66.0511 ; 66.6765 ; 67.3475 ; 68.1268 ; 69.1709 ; 70.9581 ; 71.6582 ; 72.7447 ; 73.0596 ; 
73.175 ; 73.3485 ; 73.5868 ; 73.913 ; 74.3189 ; 74.978 ; 75.2142 ; 75.5481 ; 76.0097 ; 76.692 ; 77.6699 ; 78.3499 ; 79.7 ; 82.1182 ; 82.9159 ; 83.8814 ; 84.2078 ; 84.6837 ; 85.3705 ; 86.4385 ; 86.8311 ; 86.9804 ; 
87.1998 ; 87.5252 ; 88.0483 ; 88.8479 ; 89.9742 ; 90.396 ; 90.9999 ; 91.1938 ; 91.4772 ; 91.7415 ] 
  
Bolt 3 - Shear Force (kips): [0.0676417 ; 0.0231822 ; 0.0623744 ; 0.132294 ; 0.240774 ; 0.39389 ; 0.535312 ; 0.65967 ; 0.819472 ; 1.01979 ; 1.20303 ; 1.27286 ; 1.3077 ; 1.41467 ; 1.61996 ; 1.71437 ; 1.86723 ; 
1.99172 ; 2.04715 ; 2.17672 ; 2.60977 ; 4.27685 ; 6.44254 ; 8.44575 ; 9.09845 ; 9.57438 ; 9.81825 ; 10.1685 ; 11.4406 ; 12.4429 ; 13.3721 ; 14.1359 ; 14.3531 ; 14.7955 ; 14.9502 ; 15.173 ; 15.5302 ; 15.8802 ; 
15.9934 ; 16.0366 ; 16.1015 ; 16.1988 ; 16.1161 ; 15.933 ; 15.7323 ; 15.6216 ; 15.4972 ; 15.4536 ; 15.3973 ; 15.3564 ] 
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Figure B.375 Connection L8_8_0.875_1.0_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 887.0107 
  
Plastic Stiffness (k/in): 3.2322 
  
Displacement (in): [7.9398e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.056824 ; 0.067206 ; 0.082779 ; 0.10614 ; 0.14118 ; 0.19374 ; 0.27258 ; 0.39083 ; 0.43518 ; 0.5017 ; 0.60148 ; 
0.75115 ; 0.97566 ; 1.0599 ; 1.0914 ; 1.1151 ; 1.1506 ; 1.2039 ; 1.2838 ; 1.4037 ; 1.4486 ; 1.5161 ; 1.6172 ; 1.7689 ; 1.9965 ; 2.0818 ; 2.2098 ; 2.4018 ; 2.6899 ; 2.7979 ; 2.9599 ; 3.2029 ; 3.5674 ; 4.1142 ; 4.8142 
; 5.5142 ; 6.2142 ; 6.9142 ; 7 ] 
  
Force (kips): [-1.95924 ; 1.30783 ; 2.8916 ; 5.01341 ; 7.71432 ; 10.8281 ; 11.6897 ; 12.7418 ; 13.8263 ; 14.6143 ; 15.1243 ; 15.5347 ; 16.1395 ; 16.9845 ; 17.2739 ; 17.6769 ; 18.2547 ; 19.0146 ; 19.9952 ; 
20.3428 ; 20.4857 ; 20.5971 ; 20.766 ; 21.0052 ; 21.3322 ; 21.7959 ; 21.956 ; 22.1869 ; 22.517 ; 22.9941 ; 23.6442 ; 23.8812 ; 24.2129 ; 24.6652 ; 25.2816 ; 25.5025 ; 25.8124 ; 26.2394 ; 26.8285 ; 27.5885 ; 
28.3445 ; 28.9326 ; 29.3776 ; 29.7384 ; 29.7789 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.18 ; 63.0517 ; 62.9804 ; 62.8785 ; 62.7359 ; 62.5456 ; 62.4857 ; 62.4081 ; 62.3214 ; 62.2542 ; 62.2118 ; 62.1817 ; 62.1294 ; 62.0342 ; 61.9936 ; 61.9306 ; 61.8279 ; 61.6806 ; 
61.4981 ; 61.4368 ; 61.4114 ; 61.3915 ; 61.359 ; 61.3068 ; 61.2078 ; 60.9659 ; 60.8031 ; 60.5521 ; 60.1721 ; 59.5449 ; 58.5574 ; 58.1854 ; 57.6382 ; 56.8311 ; 55.6211 ; 55.1671 ; 54.4928 ; 53.4842 ; 51.975 ; 
49.7139 ; 46.8873 ; 44.5513 ; 43.8532 ; 43.6617 ; 43.6425 ] 
  
Bolt 1 - Shear Force (kips): [0.111695 ; 0.110352 ; 0.186998 ; 0.304873 ; 0.472335 ; 0.694375 ; 0.763535 ; 0.852744 ; 0.952607 ; 1.03151 ; 1.08455 ; 1.12643 ; 1.19733 ; 1.32311 ; 1.37619 ; 1.45841 ; 1.58937 ; 
1.77182 ; 1.9916 ; 2.06318 ; 2.09262 ; 2.11554 ; 2.15289 ; 2.21347 ; 2.32948 ; 2.61435 ; 2.80914 ; 3.10073 ; 3.5242 ; 4.1794 ; 5.14534 ; 5.49437 ; 5.9983 ; 6.71822 ; 7.75059 ; 8.12271 ; 8.66122 ; 9.43565 ; 
10.531 ; 11.9959 ; 13.448 ; 14.2734 ; 14.3938 ; 14.3687 ; 14.3642 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.165 ; 63.0206 ; 62.9147 ; 62.7713 ; 62.6136 ; 62.4504 ; 62.4142 ; 62.3778 ; 62.3518 ; 62.3436 ; 62.3426 ; 62.3445 ; 62.3646 ; 62.4316 ; 62.4642 ; 62.5258 ; 62.6417 ; 62.9066 ; 
63.4517 ; 63.7236 ; 63.8297 ; 63.9128 ; 64.0391 ; 64.2276 ; 64.4985 ; 64.8585 ; 64.9332 ; 65.036 ; 65.1804 ; 65.358 ; 65.5396 ; 65.5954 ; 65.6607 ; 65.7306 ; 65.7567 ; 65.7408 ; 65.7011 ; 65.6047 ; 65.3928 ; 
65.0572 ; 64.4549 ; 63.6132 ; 62.7823 ; 62.1041 ; 62.0264 ] 
  
Bolt 2 - Shear Force (kips): [0.0736481 ; 0.159477 ; 0.28488 ; 0.460742 ; 0.698997 ; 0.996028 ; 1.08402 ; 1.19689 ; 1.3203 ; 1.41523 ; 1.47292 ; 1.51623 ; 1.59994 ; 1.75741 ; 1.82691 ; 1.93693 ; 2.11526 ; 
2.3608 ; 2.63734 ; 2.71284 ; 2.74146 ; 2.76286 ; 2.79656 ; 2.85006 ; 2.95006 ; 3.18672 ; 3.34888 ; 3.59081 ; 3.93925 ; 4.4706 ; 5.22745 ; 5.49415 ; 5.87435 ; 6.40236 ; 7.13727 ; 7.3981 ; 7.76608 ; 8.27658 ; 
8.98173 ; 9.92931 ; 11.0499 ; 12.1095 ; 12.9609 ; 13.6238 ; 13.6963 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8012 ; 64.6708 ; 64.5675 ; 64.5149 ; 64.3895 ; 64.3396 ; 64.2911 ; 64.2825 ; 64.3186 ; 64.5272 ; 64.7851 ; 65.2099 ; 65.9887 ; 66.3089 ; 66.8102 ; 67.6503 ; 68.9466 ; 
70.8329 ; 71.5332 ; 71.7583 ; 71.8824 ; 72.0823 ; 72.3661 ; 72.7068 ; 73.1361 ; 73.2982 ; 73.586 ; 74.0645 ; 74.8836 ; 76.0616 ; 76.5856 ; 77.34 ; 78.3781 ; 79.863 ; 80.4569 ; 81.2734 ; 82.4193 ; 84.5171 ; 
87.7381 ; 90.9749 ; 93.7209 ; 96.003 ; 97.7852 ; 98.0207 ] 
  
Bolt 3 - Shear Force (kips): [0.060349 ; 0.03448 ; 0.083946 ; 0.16807 ; 0.28964 ; 0.43434 ; 0.47397 ; 0.52101 ; 0.57533 ; 0.63352 ; 0.67267 ; 0.74008 ; 0.85905 ; 0.9797 ; 1.0225 ; 1.0907 ; 1.7049 ; 3.3462 ; 
5.0189 ; 5.3779 ; 5.2889 ; 4.9326 ; 4.4752 ; 3.9895 ; 3.6303 ; 4.3636 ; 4.647 ; 4.805 ; 4.9153 ; 4.4505 ; 5.1637 ; 5.0071 ; 5.3656 ; 6.0826 ; 7.209 ; 7.3961 ; 7.7499 ; 8.4177 ; 8.6336 ; 8.2122 ; 8.1535 ; 7.8382 ; 
7.5537 ; 7.1592 ; 7.0536 ] 
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Figure B.376 Connection L8_8_0.875_1.0_8e_0.5_2.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_8e_0.5_2.5 Analysis Response Variables.  
Initial Stiffness (k/in): 7.2297e+003 
  
Plastic Stiffness (k/in): 46.4613 
  
Displacement (in): [9.9139e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012329 ; 0.013428 ; 0.015076 ; 0.017548 ; 0.021256 ; 0.026817 ; 0.03516 ; 0.047674 ; 0.066445 ; 0.094602 ; 0.13684 ; 
0.15268 ; 0.17643 ; 0.17866 ; 0.17949 ; 0.18075 ; 0.18263 ; 0.18545 ; 0.1865 ; 0.18809 ; 0.19047 ; 0.19404 ; 0.19939 ; 0.20741 ; 0.21945 ; 0.22397 ; 0.23074 ; 0.2409 ; 0.25614 ; 0.279 ; 0.28757 ; 0.29079 ; 
0.29561 ; 0.30284 ; 0.31369 ; 0.31776 ; 0.32386 ; 0.33301 ; 0.34674 ; 0.35189 ; 0.35962 ; 0.3712 ; 0.38858 ; 0.41465 ; 0.42442 ; 0.43908 ; 0.46108 ; 0.49407 ; 0.50644 ; 0.525 ; 0.55283 ; 0.59459 ; 0.65722 ; 
0.6807 ; 0.71593 ; 0.76878 ; 0.84804 ; 0.87777 ; 0.92236 ; 0.98924 ; 1.0896 ; 1.1272 ; 1.1836 ; 1.2048 ; 1.2365 ; 1.2841 ; 1.3556 ; 1.3823 ; 1.4225 ; 1.4828 ; 1.5732 ; 1.7088 ; 1.7596 ; 1.8359 ; 1.9503 ; 2.1219 ; 
2.3719 ; 2.5 ] 
  
Force (kips): [-2.45146 ; 5.63523 ; 11.669 ; 18.8586 ; 27.1189 ; 28.7974 ; 30.3238 ; 32.3735 ; 34.9807 ; 38.267 ; 41.7835 ; 44.9436 ; 47.7773 ; 50.2045 ; 52.6132 ; 55.3131 ; 56.0337 ; 56.2452 ; 56.1909 ; 56.2494 
; 56.3063 ; 56.289 ; 56.2206 ; 56.2531 ; 56.3239 ; 56.3336 ; 56.2867 ; 56.3721 ; 56.9101 ; 57.6111 ; 57.8805 ; 58.2574 ; 58.854 ; 59.7546 ; 61.0202 ; 61.4686 ; 61.6415 ; 61.8995 ; 62.2761 ; 62.8492 ; 63.0968 ; 
63.4334 ; 63.9132 ; 64.6687 ; 64.9472 ; 65.3446 ; 65.9031 ; 66.6987 ; 67.8923 ; 68.3115 ; 68.9005 ; 69.7386 ; 70.9749 ; 71.4248 ; 72.0701 ; 72.9809 ; 74.2443 ; 75.9801 ; 76.5889 ; 77.4608 ; 78.6884 ; 80.369 ; 
80.9803 ; 81.8479 ; 83.0445 ; 84.7912 ; 85.3975 ; 86.2382 ; 86.5403 ; 86.9807 ; 87.6036 ; 88.4717 ; 88.7802 ; 89.2277 ; 89.8677 ; 90.7616 ; 91.9785 ; 92.4025 ; 93.0005 ; 93.8292 ; 94.9099 ; 96.2017 ; 96.77 ] 
  
Bolt 1 - Tensile Force (kips): [63.2648 ; 62.9145 ; 62.6341 ; 62.2717 ; 61.8186 ; 61.7208 ; 61.6291 ; 61.5006 ; 61.3294 ; 61.0862 ; 60.5513 ; 59.2795 ; 56.9069 ; 54.361 ; 51.2997 ; 46.6637 ; 44.2419 ; 43.476 ; 
43.4477 ; 43.329 ; 43.2181 ; 43.0122 ; 42.8586 ; 42.818 ; 42.7869 ; 42.7468 ; 42.7146 ; 42.6868 ; 42.6044 ; 42.5329 ; 42.4865 ; 42.4437 ; 42.3402 ; 42.1725 ; 41.8918 ; 41.7872 ; 41.7301 ; 41.6455 ; 41.5277 ; 
41.3685 ; 41.283 ; 41.1583 ; 40.9796 ; 40.6991 ; 40.5962 ; 40.4447 ; 40.085 ; 39.6148 ; 38.921 ; 38.6079 ; 38.1644 ; 37.5907 ; 36.9257 ; 36.6854 ; 36.3929 ; 35.9816 ; 35.5729 ; 35.1467 ; 34.9946 ; 34.7353 ; 
34.3479 ; 33.9079 ; 33.7695 ; 33.5147 ; 33.1683 ; 32.9187 ; 32.8854 ; 32.8614 ; 32.8568 ; 32.8359 ; 32.8277 ; 32.8531 ; 32.8455 ; 32.8374 ; 32.8415 ; 32.8683 ; 32.7248 ; 32.659 ; 32.6033 ; 32.4772 ; 32.3887 ; 
32.3534 ; 32.3395 ] 
  
Bolt 1 - Shear Force (kips): [0.101125 ; 0.334 ; 0.653528 ; 1.05335 ; 1.53914 ; 1.64167 ; 1.7367 ; 1.86754 ; 2.03909 ; 2.28182 ; 2.87157 ; 4.21895 ; 6.41592 ; 8.50461 ; 10.7148 ; 13.339 ; 14.2341 ; 14.341 ; 
14.3353 ; 14.4303 ; 14.5044 ; 14.5904 ; 14.6074 ; 14.6063 ; 14.6033 ; 14.5972 ; 14.5895 ; 14.6725 ; 15.1394 ; 15.4947 ; 15.7355 ; 15.9148 ; 16.4604 ; 17.4213 ; 19.0339 ; 19.5698 ; 19.8402 ; 20.257 ; 20.8246 ; 
21.4899 ; 21.805 ; 22.2371 ; 22.8228 ; 23.6168 ; 23.8777 ; 24.2413 ; 25.0278 ; 26.0151 ; 27.4321 ; 28.0466 ; 28.9148 ; 30.0507 ; 31.5681 ; 32.1434 ; 32.8782 ; 33.9479 ; 35.2564 ; 36.922 ; 37.5716 ; 38.5255 ; 
39.9348 ; 41.698 ; 42.2803 ; 43.1822 ; 44.505 ; 45.9792 ; 46.4023 ; 47.0281 ; 47.2393 ; 47.5636 ; 48.0069 ; 48.5883 ; 48.8032 ; 49.1613 ; 49.6729 ; 50.3455 ; 51.4021 ; 51.7762 ; 52.2986 ; 53.1301 ; 54.0988 ; 
55.1883 ; 55.7259 ] 
  
Bolt 2 - Tensile Force (kips): [63.2686 ; 62.8627 ; 62.5068 ; 62.0429 ; 61.4651 ; 61.3437 ; 61.2295 ; 61.0759 ; 60.8943 ; 60.6463 ; 60.223 ; 59.2058 ; 57.2035 ; 55.383 ; 54.2303 ; 53.1405 ; 51.5749 ; 47.4356 ; 
47.1937 ; 47.1885 ; 47.2154 ; 47.1004 ; 46.9944 ; 46.866 ; 46.7695 ; 46.604 ; 46.435 ; 46.4255 ; 46.9601 ; 47.5588 ; 47.7623 ; 48.0121 ; 48.3652 ; 48.8589 ; 49.5694 ; 49.7977 ; 49.8873 ; 50.0216 ; 50.2112 ; 
50.4024 ; 50.4549 ; 50.5327 ; 50.6496 ; 50.8248 ; 50.8904 ; 50.9948 ; 51.1722 ; 51.4362 ; 51.7112 ; 51.8085 ; 51.9657 ; 52.2167 ; 52.5267 ; 52.5936 ; 52.6844 ; 52.8231 ; 53.0393 ; 53.4411 ; 53.6174 ; 53.911 ; 
54.3788 ; 55.1235 ; 55.3363 ; 55.6922 ; 56.3228 ; 57.1919 ; 57.4357 ; 57.8497 ; 58.0184 ; 58.299 ; 58.7334 ; 59.3886 ; 59.6368 ; 60.0197 ; 60.5936 ; 61.3803 ; 62.5064 ; 62.938 ; 63.5642 ; 64.4725 ; 65.7171 ; 
67.3561 ; 68.21 ] 
  
Bolt 2 - Shear Force (kips): [0.123787 ; 0.353114 ; 0.703282 ; 1.13534 ; 1.65139 ; 1.75915 ; 1.85915 ; 1.99605 ; 2.17516 ; 2.42929 ; 2.99076 ; 4.2829 ; 6.43389 ; 8.42121 ; 10.3137 ; 12.4866 ; 13.6742 ; 15.4263 
; 15.4641 ; 15.4759 ; 15.4916 ; 15.4976 ; 15.4917 ; 15.5887 ; 15.7145 ; 15.797 ; 15.8201 ; 15.8383 ; 15.9934 ; 16.162 ; 16.218 ; 16.3738 ; 16.6772 ; 17.2322 ; 17.7112 ; 17.9029 ; 17.9566 ; 18.0295 ; 18.1516 ; 
18.6346 ; 18.8469 ; 19.1601 ; 19.6011 ; 20.1886 ; 20.3877 ; 20.6531 ; 20.9339 ; 21.3421 ; 22.0537 ; 22.3063 ; 22.625 ; 23.0445 ; 23.7602 ; 24.0499 ; 24.5375 ; 25.2338 ; 26.2191 ; 27.6498 ; 28.1105 ; 28.7353 ; 
29.6095 ; 30.7743 ; 31.3159 ; 31.9895 ; 32.7824 ; 34.0135 ; 34.533 ; 35.3153 ; 35.5904 ; 35.9648 ; 36.4715 ; 37.1708 ; 37.4194 ; 37.7691 ; 38.2489 ; 38.9 ; 39.696 ; 39.9591 ; 40.3289 ; 40.7615 ; 41.3923 ; 
42.1729 ; 42.476 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8665 ; 64.8889 ; 65.097 ; 65.5955 ; 65.7544 ; 65.9544 ; 66.3029 ; 66.8679 ; 67.6408 ; 68.6135 ; 69.695 ; 70.9375 ; 72.5866 ; 74.6608 ; 77.3176 ; 78.0652 ; 78.4195 ; 
78.3843 ; 78.4371 ; 78.4907 ; 78.4832 ; 78.4242 ; 78.4623 ; 78.5241 ; 78.5374 ; 78.5017 ; 78.5766 ; 79.0564 ; 79.7305 ; 79.9853 ; 80.3545 ; 80.923 ; 81.7739 ; 83.014 ; 83.4617 ; 83.6319 ; 83.8872 ; 84.2648 ; 
84.8282 ; 85.038 ; 85.3319 ; 85.7562 ; 86.3704 ; 86.5885 ; 86.8948 ; 87.3217 ; 87.9489 ; 89.0665 ; 89.4757 ; 90.0547 ; 90.8981 ; 92.2942 ; 92.826 ; 93.6175 ; 94.8075 ; 96.5128 ; 98.8573 ; 99.6936 ; 100.87 ; 
102.464 ; 104.55 ; 105.288 ; 106.309 ; 107.655 ; 109.839 ; 110.537 ; 111.568 ; 111.957 ; 112.506 ; 113.208 ; 114.101 ; 114.416 ; 114.886 ; 115.573 ; 116.533 ; 117.684 ; 118.082 ; 118.669 ; 119.455 ; 120.357 ; 
121.154 ; 121.425 ] 
  
Bolt 3 - Shear Force (kips): [0.0557745 ; 0.0876565 ; 0.206792 ; 0.37781 ; 0.626234 ; 0.688406 ; 0.749753 ; 0.839125 ; 0.958256 ; 1.12253 ; 1.32819 ; 1.56535 ; 1.83614 ; 2.22141 ; 2.73222 ; 3.33832 ; 3.50015 
; 3.5759 ; 3.57186 ; 3.57979 ; 3.59 ; 3.58921 ; 3.58257 ; 3.58753 ; 3.59807 ; 3.60115 ; 3.59717 ; 3.60984 ; 3.70544 ; 3.84329 ; 3.89292 ; 3.96724 ; 4.07287 ; 4.2228 ; 4.43113 ; 4.50781 ; 4.53531 ; 4.57576 ; 
4.6358 ; 4.72655 ; 4.76817 ; 4.82328 ; 4.89939 ; 5.02396 ; 5.0675 ; 5.13033 ; 5.19518 ; 5.30049 ; 6.57817 ; 7.48775 ; 8.42907 ; 9.72276 ; 12.5308 ; 13.6019 ; 15.0007 ; 16.532 ; 18.1127 ; 19.8739 ; 20.383 ; 
20.9365 ; 21.4756 ; 22.0219 ; 22.0593 ; 22.096 ; 22.2267 ; 22.6379 ; 22.7883 ; 22.9639 ; 22.9957 ; 23.0616 ; 23.0862 ; 23.0727 ; 23.0724 ; 23.0911 ; 23.1473 ; 22.963 ; 22.7932 ; 22.751 ; 22.7274 ; 22.7904 ; 
22.9263 ; 22.5944 ; 22.3052 ] 
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Figure B.377 Connection L8_8_0.875_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.6647e+003 
  
Plastic Stiffness (k/in): 8.5613 
  
Displacement (in): [9.5099e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.024414 ; 0.031006 ; 0.040894 ; 0.055725 ; 0.077972 ; 0.11134 ; 0.1614 ; 0.23649 ; 0.34911 ; 0.39135 ; 0.4547 ; 
0.46064 ; 0.46955 ; 0.48291 ; 0.50296 ; 0.53302 ; 0.57813 ; 0.64578 ; 0.67115 ; 0.69652 ; 0.72189 ; 0.75994 ; 0.81702 ; 0.90265 ; 1.0311 ; 1.2237 ; 1.2862 ; 1.38 ; 1.4151 ; 1.4679 ; 1.547 ; 1.6656 ; 1.7101 ; 
1.7769 ; 1.8019 ; 1.8394 ; 1.8535 ; 1.8746 ; 1.9063 ; 1.9538 ; 2.0251 ; 2.132 ; 2.1721 ; 2.2322 ; 2.2548 ; 2.2886 ; 2.3393 ; 2.4154 ; 2.5 ] 
  
Force (kips): [-2.37079 ; 0.926851 ; 2.8337 ; 5.33556 ; 8.55576 ; 12.6146 ; 15.9705 ; 18.6013 ; 21.6647 ; 24.495 ; 26.4359 ; 27.6111 ; 28.6192 ; 29.941 ; 31.7275 ; 32.3534 ; 33.2267 ; 33.3171 ; 33.4537 ; 33.6395 
; 33.9383 ; 34.3771 ; 34.9592 ; 35.7609 ; 36.1076 ; 36.4318 ; 36.7802 ; 37.2686 ; 37.9052 ; 38.7857 ; 39.9648 ; 41.4788 ; 41.9342 ; 42.5593 ; 42.7855 ; 43.1205 ; 43.6037 ; 44.2809 ; 44.5246 ; 44.9047 ; 45.0536 ; 
45.2636 ; 45.3418 ; 45.4564 ; 45.6287 ; 45.889 ; 46.2793 ; 46.8309 ; 47.0286 ; 47.3199 ; 47.4276 ; 47.5869 ; 47.8153 ; 48.1411 ; 48.4853 ] 
  
Bolt 1 - Tensile Force (kips): [ 63.253 ; 63.1086 ; 63.0173 ; 62.8922 ; 62.7216 ; 62.4884 ; 62.2784 ; 62.0993 ; 61.8706 ; 61.6271 ; 61.4094 ; 61.2327 ; 61.0027 ; 59.7541 ; 57.5626 ; 56.7197 ; 55.4678 ; 55.3424 ; 
55.154 ; 54.8838 ; 54.4673 ; 53.8473 ; 52.9624 ; 51.6448 ; 51.0834 ; 50.5133 ; 49.8971 ; 48.9517 ; 47.5598 ; 45.5559 ; 43.8885 ; 43.4674 ; 43.3713 ; 43.2528 ; 43.1487 ; 42.9835 ; 42.8515 ; 42.7634 ; 42.7356 ; 
42.6184 ; 42.551 ; 42.4893 ; 42.4652 ; 42.4319 ; 42.3713 ; 42.2768 ; 42.0751 ; 41.8599 ; 41.7609 ; 41.6373 ; 41.5747 ; 41.4674 ; 41.3087 ; 41.1116 ; 40.8004 ] 
  
Bolt 1 - Shear Force (kips): [0.0967638 ; 0.109393 ; 0.210216 ; 0.355803 ; 0.554607 ; 0.822593 ; 1.06189 ; 1.26357 ; 1.51812 ; 1.78401 ; 2.01837 ; 2.21304 ; 2.47326 ; 3.87562 ; 5.97739 ; 6.722 ; 7.77402 ; 
7.87578 ; 8.02785 ; 8.244 ; 8.57161 ; 9.04759 ; 9.70468 ; 10.6313 ; 11.004 ; 11.368 ; 11.7459 ; 12.2912 ; 13.0163 ; 13.8767 ; 14.3645 ; 14.3283 ; 14.3053 ; 14.2702 ; 14.3138 ; 14.3493 ; 14.3343 ; 14.2923 ; 
14.2748 ; 14.6371 ; 14.9849 ; 15.2441 ; 15.3656 ; 15.5365 ; 15.8921 ; 16.5682 ; 17.8501 ; 19.3877 ; 20.0055 ; 20.8468 ; 21.2199 ; 21.7846 ; 22.5277 ; 23.3588 ; 24.3256 ] 
  
Bolt 2 - Tensile Force (kips): [63.2348 ; 63.079 ; 62.9747 ; 62.8209 ; 62.6247 ; 62.3793 ; 62.1874 ; 62.0567 ; 61.9464 ; 61.9458 ; 62.0738 ; 62.2262 ; 62.3269 ; 62.1709 ; 62.3839 ; 62.4817 ; 62.5639 ; 62.5662 ; 
62.5691 ; 62.5755 ; 62.5796 ; 62.5956 ; 62.6199 ; 62.6178 ; 62.586 ; 62.5451 ; 62.4878 ; 62.4056 ; 62.2595 ; 61.9644 ; 61.4918 ; 60.8962 ; 60.7534 ; 60.6262 ; 60.6068 ; 60.5933 ; 60.5916 ; 60.6209 ; 60.6461 ; 
60.6869 ; 60.7256 ; 60.7809 ; 60.8068 ; 60.8474 ; 60.9208 ; 61.0277 ; 61.211 ; 61.5104 ; 61.6175 ; 61.7461 ; 61.7983 ; 61.8847 ; 62.0204 ; 62.1924 ; 62.407 ] 
  
Bolt 2 - Shear Force (kips): [0.120831 ; 0.104059 ; 0.212364 ; 0.367027 ; 0.576475 ; 0.853464 ; 1.09215 ; 1.28823 ; 1.53562 ; 1.81286 ; 2.09758 ; 2.35305 ; 2.67339 ; 4.02392 ; 5.83673 ; 6.42753 ; 7.22993 ; 
7.30609 ; 7.41927 ; 7.57868 ; 7.81862 ; 8.16069 ; 8.62131 ; 9.25801 ; 9.51274 ; 9.76395 ; 10.029 ; 10.4186 ; 10.9761 ; 11.7974 ; 12.9071 ; 14.2833 ; 14.6792 ; 15.2112 ; 15.3875 ; 15.6427 ; 16.0089 ; 16.512 ; 
16.6884 ; 17.0932 ; 17.2141 ; 17.4029 ; 17.4637 ; 17.5505 ; 17.6573 ; 17.8338 ; 18.0252 ; 18.2848 ; 18.3804 ; 18.5812 ; 18.6362 ; 18.7049 ; 18.814 ; 19.2072 ; 19.5163 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8616 ; 64.75 ; 64.6681 ; 64.6769 ; 64.7754 ; 64.8591 ; 65.0003 ; 65.344 ; 66.071 ; 66.7241 ; 67.3891 ; 68.1539 ; 69.1742 ; 70.9604 ; 71.6576 ; 72.7555 ; 72.855 ; 72.9833 ; 
73.155 ; 73.4379 ; 73.8288 ; 74.3188 ; 74.942 ; 75.1789 ; 75.3649 ; 75.5684 ; 75.8624 ; 76.2417 ; 76.9417 ; 77.8407 ; 79.516 ; 80.3095 ; 81.3222 ; 81.679 ; 82.2317 ; 83.0946 ; 84.238 ; 84.6468 ; 85.2626 ; 
85.4876 ; 85.8251 ; 85.9521 ; 86.1386 ; 86.4189 ; 86.8456 ; 87.5122 ; 88.5733 ; 88.9392 ; 89.475 ; 89.6689 ; 89.9571 ; 90.3772 ; 91.0039 ; 91.6793 ] 
  
Bolt 3 - Shear Force (kips): [0.0872681 ; 0.0239986 ; 0.0469812 ; 0.110177 ; 0.210747 ; 0.356103 ; 0.488831 ; 0.605878 ; 0.758058 ; 0.951008 ; 1.14267 ; 1.23081 ; 1.27692 ; 1.38243 ; 1.57802 ; 1.65769 ; 
1.76427 ; 1.79234 ; 1.84404 ; 1.89951 ; 2.02537 ; 2.85975 ; 5.12032 ; 7.52568 ; 8.0406 ; 8.68478 ; 8.99997 ; 9.22593 ; 9.62502 ; 10.075 ; 11.479 ; 13.0699 ; 13.3416 ; 13.7443 ; 13.8804 ; 14.0468 ; 14.3647 ; 
14.8974 ; 15.0925 ; 15.3491 ; 15.4553 ; 15.5723 ; 15.6116 ; 15.6728 ; 15.7624 ; 15.8876 ; 16.031 ; 15.7778 ; 15.7269 ; 15.5998 ; 15.5454 ; 15.4741 ; 15.4188 ; 15.3382 ; 15.2623 ] 
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Figure B.378 Connection L8_8_0.875_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_0.875_1.0_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.8979e+003 
  
Plastic Stiffness (k/in): 2.9497 
  
Displacement (in): [8.9485e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.068712 ; 0.10375 ; 0.15631 ; 0.17602 ; 0.20558 ; 0.24993 ; 0.31645 ; 0.41623 ; 
0.5659 ; 0.79041 ; 0.8746 ; 1.0009 ; 1.0482 ; 1.1193 ; 1.137 ; 1.1548 ; 1.1814 ; 1.2214 ; 1.2813 ; 1.3712 ; 1.5061 ; 1.7084 ; 1.7842 ; 1.898 ; 2.0687 ; 2.1327 ; 2.2287 ; 2.3247 ; 2.4207 ; 2.5647 ; 2.6187 ; 2.6997 ; 
2.8212 ; 3.0035 ; 3.2769 ; 3.3794 ; 3.5332 ; 3.7639 ; 4.1099 ; 4.6289 ; 5.3289 ; 6.0289 ; 6.7289 ; 7 ] 
  
Force (kips): [ -2.22979 ; -0.0725156 ; 0.36495 ; 0.984762 ; 1.89346 ; 3.15864 ; 4.88525 ; 7.15022 ; 9.94329 ; 12.6793 ; 14.5247 ; 15.2558 ; 15.4116 ; 15.6278 ; 15.9687 ; 16.4712 ; 17.1526 ; 18.0409 ; 19.1957 ; 
19.5841 ; 20.1121 ; 20.3091 ; 20.634 ; 20.7239 ; 20.8115 ; 20.9322 ; 21.0955 ; 21.339 ; 21.6838 ; 22.1526 ; 22.8022 ; 23.0379 ; 23.368 ; 23.8392 ; 24.0121 ; 24.2529 ; 24.4816 ; 24.7008 ; 25.0165 ; 25.1312 ; 
25.2972 ; 25.5426 ; 25.888 ; 26.3614 ; 26.5405 ; 26.7876 ; 27.1278 ; 27.5885 ; 28.1709 ; 28.8072 ; 29.2813 ; 29.6627 ; 29.7934 ] 
  
Bolt 1 - Tensile Force (kips): [63.2555 ; 63.163 ; 63.1412 ; 63.1098 ; 63.0615 ; 62.992 ; 62.8921 ; 62.7521 ; 62.5595 ; 62.3401 ; 62.1693 ; 62.103 ; 62.0908 ; 62.0732 ; 62.0417 ; 61.9882 ; 61.8965 ; 61.7384 ; 
61.5213 ; 61.4611 ; 61.3878 ; 61.3592 ; 61.3075 ; 61.2922 ; 61.2763 ; 61.2535 ; 61.2205 ; 61.1636 ; 61.0564 ; 60.6502 ; 59.9236 ; 59.6185 ; 59.1321 ; 58.382 ; 58.1016 ; 57.6932 ; 57.2905 ; 56.8882 ; 56.2749 ; 
56.0442 ; 55.7052 ; 55.2036 ; 54.4597 ; 53.3516 ; 52.9096 ; 52.2619 ; 51.3051 ; 49.865 ; 47.6864 ; 44.9878 ; 44.0445 ; 43.823 ; 43.7682 ] 
  
Bolt 1 - Shear Force (kips): [0.0920083 ; 0.0651547 ; 0.0841313 ; 0.11635 ; 0.16995 ; 0.250583 ; 0.367824 ; 0.533374 ; 0.760406 ; 1.01884 ; 1.22031 ; 1.30403 ; 1.32085 ; 1.34529 ; 1.38794 ; 1.45855 ; 1.57614 
; 1.77086 ; 2.02241 ; 2.09133 ; 2.17515 ; 2.20803 ; 2.26719 ; 2.28465 ; 2.30265 ; 2.32859 ; 2.36653 ; 2.43217 ; 2.55749 ; 3.03723 ; 3.83762 ; 4.15427 ; 4.64023 ; 5.36091 ; 5.6227 ; 5.99819 ; 6.36118 ; 6.71799 ; 
7.24854 ; 7.44422 ; 7.72808 ; 8.13898 ; 8.73081 ; 9.57601 ; 9.90023 ; 10.3613 ; 11.0128 ; 11.9203 ; 13.1089 ; 14.2002 ; 14.4233 ; 14.4115 ; 14.4015 ] 
  
Bolt 2 - Tensile Force (kips): [63.2427 ; 63.1337 ; 63.1162 ; 63.0897 ; 63.0309 ; 62.9462 ; 62.835 ; 62.6967 ; 62.5568 ; 62.4656 ; 62.4744 ; 62.4928 ; 62.4958 ; 62.5023 ; 62.5218 ; 62.5676 ; 62.6686 ; 62.8982 ; 
63.4429 ; 63.7719 ; 64.3469 ; 64.5596 ; 64.8809 ; 64.9578 ; 65.0323 ; 65.1432 ; 65.3029 ; 65.5279 ; 65.8471 ; 66.1537 ; 66.5131 ; 66.6243 ; 66.7786 ; 66.9646 ; 67.0301 ; 67.1283 ; 67.2227 ; 67.3031 ; 67.3867 ; 
67.4103 ; 67.4443 ; 67.4895 ; 67.5275 ; 67.5442 ; 67.5385 ; 67.5236 ; 67.4872 ; 67.413 ; 67.15 ; 66.4457 ; 65.7287 ; 65.1015 ; 64.8814 ] 
  
Bolt 2 - Shear Force (kips): [ 0.115423 ; 0.0605391 ; 0.0795484 ; 0.113649 ; 0.168986 ; 0.251082 ; 0.369591 ; 0.534923 ; 0.751342 ; 0.985071 ; 1.16639 ; 1.23994 ; 1.25465 ; 1.27731 ; 1.31912 ; 1.39168 ; 
1.52914 ; 1.77693 ; 2.1004 ; 2.18128 ; 2.26268 ; 2.29059 ; 2.33669 ; 2.3505 ; 2.36476 ; 2.38463 ; 2.41351 ; 2.4648 ; 2.56348 ; 2.94841 ; 3.57903 ; 3.82444 ; 4.19166 ; 4.7208 ; 4.90947 ; 5.17393 ; 5.42479 ; 
5.66834 ; 6.02913 ; 6.16197 ; 6.35331 ; 6.62836 ; 7.01717 ; 7.55874 ; 7.76066 ; 8.04703 ; 8.45022 ; 9.01048 ; 9.82551 ; 10.9685 ; 11.8991 ; 12.6163 ; 12.8487 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9501 ; 64.8976 ; 64.8229 ; 64.7376 ; 64.6428 ; 64.5656 ; 64.5345 ; 64.4461 ; 64.4029 ; 64.4709 ; 64.7542 ; 64.83 ; 64.9475 ; 65.1648 ; 65.5481 ; 66.246 ; 67.4363 ; 69.4798 
; 70.2567 ; 71.3115 ; 71.7269 ; 72.2055 ; 72.3224 ; 72.4233 ; 72.5476 ; 72.7097 ; 72.9104 ; 73.1953 ; 73.7602 ; 74.8216 ; 75.2039 ; 75.7101 ; 76.6685 ; 77.092 ; 77.6425 ; 78.1497 ; 78.6479 ; 79.3749 ; 79.6535 ; 
80.0631 ; 80.7247 ; 81.6515 ; 82.9739 ; 83.7734 ; 84.7576 ; 86.1072 ; 88.0272 ; 90.4287 ; 93.2955 ; 95.7032 ; 97.5798 ; 98.2875 ] 
  
Bolt 3 - Shear Force (kips): [ 0.07858 ; 0.053722 ; 0.035092 ; 0.02494 ; 0.042903 ; 0.08186 ; 0.14699 ; 0.24401 ; 0.36822 ; 0.48258 ; 0.58973 ; 0.65308 ; 0.68041 ; 0.72549 ; 0.79444 ; 0.8859 ; 0.98219 ; 1.168 ; 
3.5949 ; 4.6439 ; 5.3879 ; 5.6608 ; 5.0812 ; 4.8589 ; 4.6325 ; 4.3503 ; 4.0711 ; 3.7427 ; 4.2042 ; 4.8271 ; 4.6545 ; 4.4185 ; 4.7715 ; 5.0473 ; 5.1081 ; 5.3973 ; 5.7393 ; 6.0501 ; 6.6452 ; 6.9185 ; 7.2371 ; 7.3995 ; 
7.8177 ; 8.4589 ; 8.3687 ; 8.1652 ; 7.9213 ; 7.8747 ; 7.9325 ; 7.7903 ; 7.4979 ; 7.1469 ; 6.8437 ] 
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Figure B.379 Connection L8_8_1.0_0.75_6_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_6_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4303 
  
Plastic Stiffness (k/in): 92.2655 
  
Displacement (in): [2.6833e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.013672 ; 0.016602 ; 0.020996 ; 0.027588 ; 0.037476 ; 0.052307 ; 0.057869 ; 0.059955 ; 0.063083 ; 0.067776 ; 0.069536 ; 0.072176 ; 
0.076135 ; 0.082074 ; 0.084302 ; 0.085137 ; 0.08639 ; 0.088269 ; 0.091088 ; 0.095316 ; 0.10166 ; 0.10404 ; 0.1076 ; 0.11296 ; 0.12098 ; 0.12399 ; 0.12851 ; 0.13528 ; 0.14544 ; 0.16068 ; 0.16639 ; 0.17497 ; 
0.18782 ; 0.20711 ; 0.23604 ; 0.24689 ; 0.26316 ; 0.28757 ; 0.32419 ; 0.37911 ; 0.46149 ; 0.58507 ; 0.77043 ; 0.83293 ; 0.92668 ; 1.0673 ; 1.2782 ; 1.5282 ; 1.7782 ; 2.0282 ; 2.2782 ; 2.5 ] 
  
Force (kips): [-0.86141 ; 17.4889 ; 20.1492 ; 22.4217 ; 23.5946 ; 24.2193 ; 25.0282 ; 26.1186 ; 27.5593 ; 29.1426 ; 29.4905 ; 29.4913 ; 29.4883 ; 29.4826 ; 29.4806 ; 29.9318 ; 30.0797 ; 30.0754 ; 30.0732 ; 
30.1529 ; 30.7037 ; 31.3775 ; 32.1113 ; 33.137 ; 34.6072 ; 35.3528 ; 36.3983 ; 37.8642 ; 39.7585 ; 40.3635 ; 41.1932 ; 42.3178 ; 43.6794 ; 45.4028 ; 46.0039 ; 46.7916 ; 47.8262 ; 49.2159 ; 51.0861 ; 51.7113 ; 
52.5592 ; 53.6853 ; 55.1335 ; 56.8358 ; 58.8597 ; 61.283 ; 62.9594 ; 63.198 ; 63.4922 ; 63.8649 ; 64.3386 ; 64.8358 ; 65.2898 ; 65.7084 ; 66.0938 ; 66.4141 ] 
  
Bolt 1 - Tensile Force (kips): [34.5279 ; 33.9772 ; 33.8704 ; 33.7604 ; 33.5022 ; 32.8354 ; 31.7372 ; 30.0058 ; 27.3372 ; 23.5622 ; 22.6821 ; 22.676 ; 22.6697 ; 22.6636 ; 22.6617 ; 22.4369 ; 22.4061 ; 22.4004 ; 
22.399 ; 22.3933 ; 22.3709 ; 22.349 ; 22.3255 ; 22.3083 ; 22.2666 ; 22.2409 ; 22.1821 ; 21.9942 ; 21.7918 ; 21.7301 ; 21.6119 ; 21.3575 ; 21.0936 ; 20.8041 ; 20.547 ; 20.2011 ; 19.8965 ; 19.6241 ; 19.1645 ; 
19.0166 ; 18.872 ; 18.7281 ; 18.4381 ; 17.9715 ; 17.4961 ; 17.3516 ; 17.6422 ; 17.6912 ; 17.7913 ; 17.9283 ; 18.0516 ; 18.1197 ; 18.1597 ; 18.1941 ; 18.2758 ; 18.3961 ] 
  
Bolt 1 - Shear Force (kips): [0.0481715 ; 0.625551 ; 0.72864 ; 0.830617 ; 1.06537 ; 1.58152 ; 2.34425 ; 3.45433 ; 5.03702 ; 7.03911 ; 7.48031 ; 7.4813 ; 7.48054 ; 7.47892 ; 7.47832 ; 7.79458 ; 7.83438 ; 
7.83375 ; 7.83308 ; 7.89973 ; 8.16376 ; 8.47232 ; 8.83442 ; 9.3142 ; 10.0279 ; 10.423 ; 11.1531 ; 12.233 ; 13.1089 ; 13.3785 ; 13.8627 ; 14.7117 ; 15.5607 ; 16.471 ; 17.1029 ; 18.0042 ; 18.9855 ; 20.2334 ; 
21.9963 ; 22.5622 ; 23.2611 ; 24.2467 ; 25.7426 ; 27.8541 ; 30.0269 ; 32.0652 ; 33.4502 ; 33.8985 ; 34.3952 ; 35.0113 ; 35.857 ; 36.7631 ; 37.6056 ; 38.4241 ; 39.1781 ; 39.8082 ] 
  
Bolt 2 - Tensile Force (kips): [34.5289 ; 33.9452 ; 33.8552 ; 33.7652 ; 33.5156 ; 32.843 ; 31.7539 ; 30.055 ; 27.4672 ; 23.8777 ; 22.9833 ; 22.9701 ; 22.9626 ; 22.9571 ; 22.9555 ; 22.8125 ; 22.7324 ; 22.7263 ; 
22.7246 ; 22.7328 ; 22.7612 ; 22.8135 ; 22.8783 ; 22.9968 ; 23.21 ; 23.3018 ; 23.4533 ; 23.6071 ; 23.7711 ; 23.8579 ; 24.0143 ; 24.3343 ; 24.7747 ; 25.5149 ; 25.8341 ; 26.3983 ; 27.3122 ; 28.6764 ; 30.4516 ; 
31.0523 ; 31.9047 ; 33.0899 ; 34.5138 ; 36.0379 ; 37.6931 ; 39.3822 ; 40.7231 ; 41.0792 ; 41.5761 ; 42.2334 ; 43.1446 ; 44.1562 ; 45.0582 ; 45.8957 ; 46.6753 ; 47.3087 ] 
  
Bolt 2 - Shear Force (kips): [0.0356379 ; 0.724839 ; 0.8399 ; 0.952262 ; 1.18337 ; 1.69331 ; 2.45184 ; 3.55406 ; 5.12302 ; 7.08875 ; 7.56806 ; 7.57396 ; 7.57606 ; 7.57559 ; 7.5752 ; 7.81962 ; 7.96041 ; 7.96037 
; 7.95969 ; 7.96925 ; 8.2357 ; 8.57093 ; 8.91516 ; 9.44676 ; 10.1569 ; 10.4855 ; 10.7923 ; 11.2776 ; 12.4761 ; 12.8666 ; 13.3095 ; 13.7052 ; 14.3175 ; 15.3269 ; 15.6288 ; 15.9311 ; 16.4111 ; 17.0129 ; 18.0984 ; 
18.4478 ; 18.9027 ; 19.4254 ; 19.9664 ; 20.3993 ; 20.9403 ; 22.0548 ; 22.8174 ; 22.9066 ; 23.0147 ; 23.1721 ; 23.3358 ; 23.601 ; 23.8845 ; 24.1741 ; 24.4395 ; 24.6229 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.8382 ; 37.2826 ; 37.7194 ; 37.9623 ; 38.0878 ; 38.2547 ; 38.4954 ; 38.8513 ; 39.3171 ; 39.4329 ; 39.4329 ; 39.4306 ; 39.4254 ; 39.4235 ; 39.5838 ; 39.6378 ; 39.6333 ; 
39.631 ; 39.662 ; 39.8702 ; 40.1527 ; 40.4927 ; 41.028 ; 41.9072 ; 42.4021 ; 43.1485 ; 44.3084 ; 46.0111 ; 46.6037 ; 47.4582 ; 48.6974 ; 50.2782 ; 52.2674 ; 52.9267 ; 53.7787 ; 54.8594 ; 56.289 ; 58.2334 ; 
58.8951 ; 59.7974 ; 61.0133 ; 62.5874 ; 64.4436 ; 66.6444 ; 69.2951 ; 71.0353 ; 71.1833 ; 71.3407 ; 71.5147 ; 71.7021 ; 71.885 ; 72.0431 ; 72.1869 ; 72.3173 ; 72.4256 ] 
  
Bolt 3 - Shear Force (kips): [0.0084713 ; 0.1619 ; 0.18493 ; 0.20339 ; 0.21509 ; 0.2208 ; 0.22782 ; 0.23714 ; 0.24775 ; 0.25972 ; 0.26273 ; 0.26276 ; 0.26268 ; 0.26247 ; 0.26239 ; 0.26693 ; 0.26848 ; 0.26837 ; 
0.26829 ; 0.26931 ; 0.27582 ; 0.28368 ; 0.29248 ; 0.30581 ; 0.32899 ; 0.34192 ; 0.36233 ; 0.39539 ; 0.4445 ; 0.4612 ; 0.48457 ; 0.5119 ; 0.53274 ; 0.54513 ; 0.54632 ; 0.54893 ; 0.55728 ; 0.58113 ; 0.61213 ; 
0.61494 ; 0.61573 ; 0.60905 ; 0.58936 ; 0.54475 ; 0.50837 ; 0.37134 ; 0.12828 ; 0.087755 ; 0.057487 ; 0.035598 ; 0.028803 ; 0.024759 ; 0.023629 ; 0.023055 ; 0.022201 ; 0.022519 ] 
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Figure B.380 Connection L8_8_1.0_0.75_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.3316e+003 
  
Plastic Stiffness (k/in): 22.8977 
  
Displacement (in): [3.373e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.15017 ; 0.22525 ; 0.25341 ; 0.29565 ; 0.359 ; 0.38276 ; 
0.39166 ; 0.40503 ; 0.42507 ; 0.45514 ; 0.50024 ; 0.5679 ; 0.59327 ; 0.63132 ; 0.6884 ; 0.77402 ; 0.85965 ; 0.88105 ; 0.91316 ; 0.96132 ; 1.0336 ; 1.1419 ; 1.1826 ; 1.2435 ; 1.2664 ; 1.3007 ; 1.3521 ; 1.4292 ; 
1.545 ; 1.5884 ; 1.6535 ; 1.7511 ; 1.8976 ; 2.1172 ; 2.3672 ; 2.5 ] 
  
Force (kips): [-0.860667 ; 1.77518 ; 3.69333 ; 5.34876 ; 7.53552 ; 10.3702 ; 13.8538 ; 17.7001 ; 21.2363 ; 23.9598 ; 25.5067 ; 26.7588 ; 28.1196 ; 28.6154 ; 29.3213 ; 30.3209 ; 30.6881 ; 30.8214 ; 31.0103 ; 
31.3138 ; 31.73 ; 32.2895 ; 33.156 ; 33.4799 ; 33.9556 ; 34.6404 ; 35.6605 ; 36.5924 ; 36.8223 ; 37.1899 ; 37.676 ; 38.3772 ; 39.3417 ; 39.6832 ; 40.1559 ; 40.333 ; 40.5851 ; 40.9478 ; 41.4574 ; 42.175 ; 42.4314 
; 42.8009 ; 43.3238 ; 44.0461 ; 44.9906 ; 45.8891 ; 46.301 ] 
  
Bolt 1 - Tensile Force (kips): [34.5252 ; 34.4648 ; 34.4158 ; 34.3701 ; 34.3041 ; 34.2055 ; 34.0663 ; 33.882 ; 33.3491 ; 32.3574 ; 30.3163 ; 28.2838 ; 26.1297 ; 25.3131 ; 24.1481 ; 22.7828 ; 22.8 ; 22.8108 ; 
22.8271 ; 22.7444 ; 22.6994 ; 22.8144 ; 22.8614 ; 22.9073 ; 22.9826 ; 23.1275 ; 22.9475 ; 22.6976 ; 22.55 ; 22.3709 ; 22.2205 ; 21.8921 ; 21.2928 ; 21.2171 ; 21.112 ; 20.9976 ; 20.8291 ; 20.6094 ; 20.4598 ; 
20.2855 ; 20.1906 ; 19.9868 ; 19.6977 ; 19.3677 ; 18.956 ; 18.7561 ; 18.7391 ] 
  
Bolt 1 - Shear Force (kips): [0.0481922 ; 0.065478 ; 0.133562 ; 0.195751 ; 0.280852 ; 0.395199 ; 0.546709 ; 0.733649 ; 1.20943 ; 1.93846 ; 3.27863 ; 4.50751 ; 5.73682 ; 6.17782 ; 6.79132 ; 7.51082 ; 7.52274 ; 
7.52649 ; 7.53278 ; 7.68411 ; 7.85982 ; 7.88943 ; 8.57843 ; 8.92775 ; 9.42014 ; 10.048 ; 12.1098 ; 13.848 ; 14.4162 ; 15.106 ; 15.8589 ; 17.2287 ; 19.4164 ; 20.003 ; 20.7876 ; 21.1602 ; 21.7058 ; 22.4582 ; 
23.3259 ; 24.368 ; 24.8376 ; 25.6391 ; 26.7821 ; 28.2005 ; 29.8081 ; 31.1794 ; 31.8309 ] 
  
Bolt 2 - Tensile Force (kips): [34.5204 ; 34.4635 ; 34.4111 ; 34.3678 ; 34.3112 ; 34.2472 ; 34.2025 ; 34.1989 ; 34.0029 ; 33.8701 ; 33.2877 ; 33.3276 ; 33.9273 ; 34.2188 ; 34.6691 ; 35.128 ; 34.9335 ; 34.8447 ; 
34.7243 ; 34.8426 ; 34.9746 ; 35.218 ; 36.1126 ; 36.4609 ; 36.9999 ; 37.7061 ; 38.8942 ; 40.0085 ; 40.276 ; 40.6151 ; 41.1043 ; 41.7902 ; 42.7899 ; 43.1409 ; 43.6341 ; 43.8145 ; 44.0806 ; 44.4638 ; 44.944 ; 
45.5178 ; 45.7331 ; 46.0833 ; 46.6022 ; 47.3101 ; 48.2881 ; 49.1434 ; 49.5149 ] 
  
Bolt 2 - Shear Force (kips): [0.0353235 ; 0.0898619 ; 0.171798 ; 0.245048 ; 0.343232 ; 0.474591 ; 0.644095 ; 0.841292 ; 1.28086 ; 1.90246 ; 3.07248 ; 4.05221 ; 4.91052 ; 5.20674 ; 5.6263 ; 6.32037 ; 6.76179 ; 
6.92759 ; 7.16055 ; 7.33141 ; 7.58301 ; 8.05459 ; 8.63881 ; 8.85463 ; 9.31574 ; 10.0643 ; 10.496 ; 10.9003 ; 10.9994 ; 11.2804 ; 11.6013 ; 11.9304 ; 12.154 ; 12.2802 ; 12.4375 ; 12.4931 ; 12.5708 ; 12.7059 ; 
13.0862 ; 13.912 ; 14.1774 ; 14.4584 ; 14.7945 ; 15.3169 ; 15.9694 ; 16.705 ; 17.0382 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.934 ; 35.9254 ; 35.9783 ; 36.1642 ; 36.5577 ; 37.2819 ; 38.3397 ; 39.4784 ; 40.8823 ; 42.3899 ; 44.4804 ; 47.4002 ; 48.3927 ; 49.7654 ; 51.6383 ; 52.2604 ; 52.4595 ; 
52.724 ; 53.1306 ; 53.7242 ; 54.4856 ; 55.6144 ; 56.0932 ; 56.7936 ; 57.7964 ; 59.2209 ; 60.5265 ; 60.8351 ; 61.2875 ; 61.7661 ; 62.2797 ; 63.0896 ; 63.4063 ; 63.8239 ; 63.9797 ; 64.1735 ; 64.4351 ; 64.8559 ; 
65.5116 ; 65.7744 ; 66.1299 ; 66.6846 ; 67.3952 ; 68.2445 ; 68.9338 ; 69.1318 ] 
  
Bolt 3 - Shear Force (kips): [ 0.0244 ; 0.008572 ; 0.031391 ; 0.055788 ; 0.094601 ; 0.14172 ; 0.19015 ; 0.24611 ; 0.32169 ; 0.43597 ; 0.55524 ; 0.70937 ; 0.8438 ; 0.87446 ; 0.91573 ; 0.97235 ; 1.0041 ; 1.2943 ; 
1.8658 ; 2.6571 ; 3.4411 ; 3.8998 ; 4.3245 ; 4.4674 ; 4.6547 ; 4.8753 ; 5.0958 ; 5.2623 ; 5.2927 ; 5.1812 ; 4.9845 ; 4.545 ; 3.8392 ; 3.5465 ; 3.2215 ; 3.2172 ; 3.2088 ; 3.184 ; 3.084 ; 2.9323 ; 2.946 ; 2.8933 ; 2.812 
; 2.696 ; 2.8986 ; 2.9251 ; 2.8678 ] 
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Figure B.381 Connection L8_8_1.0_0.75_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0325e+003 
  
Plastic Stiffness (k/in): 7.4225 
  
Displacement (in): [2.5449e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.033371 ; 0.038933 ; 0.047275 ; 0.05979 ; 0.078561 ; 0.10672 ; 0.14895 ; 0.2123 ; 0.30733 
; 0.44988 ; 0.66369 ; 0.91369 ; 1.1637 ; 1.2262 ; 1.3199 ; 1.4606 ; 1.6715 ; 1.734 ; 1.8278 ; 1.9684 ; 2.1793 ; 2.3903 ; 2.5 ] 
  
Force (kips): [-0.829993 ; 0.489919 ; 1.18652 ; 1.83582 ; 2.73363 ; 3.95872 ; 5.61617 ; 7.77201 ; 8.47347 ; 9.3997 ; 10.5388 ; 11.8519 ; 13.1003 ; 14.0259 ; 14.7642 ; 15.4765 ; 16.3126 ; 17.3274 ; 18.4837 ; 
19.5687 ; 20.4965 ; 20.7071 ; 21.0074 ; 21.4137 ; 21.9474 ; 22.092 ; 22.2979 ; 22.5885 ; 22.9785 ; 23.3155 ; 23.4708 ] 
  
Bolt 1 - Tensile Force (kips): [34.5253 ; 34.496 ; 34.4801 ; 34.4645 ; 34.4415 ; 34.4077 ; 34.3578 ; 34.2815 ; 34.2533 ; 34.2137 ; 34.1609 ; 34.0939 ; 34.0246 ; 33.975 ; 33.9432 ; 33.9173 ; 33.8449 ; 33.4434 ; 
32.31 ; 30.6365 ; 29.0821 ; 28.71 ; 28.1599 ; 27.3632 ; 26.2473 ; 25.9351 ; 25.4881 ; 24.8787 ; 24.0991 ; 23.524 ; 23.3851 ] 
  
Bolt 1 - Shear Force (kips): [0.047377 ; 0.031546 ; 0.049144 ; 0.071319 ; 0.10504 ; 0.15404 ; 0.22466 ; 0.32324 ; 0.3573 ; 0.4044 ; 0.46607 ; 0.54345 ; 0.62338 ; 0.68205 ; 0.72553 ; 0.76898 ; 0.86459 ; 1.2453 ; 
2.1001 ; 3.2294 ; 4.2252 ; 4.4595 ; 4.8022 ; 5.2946 ; 5.9683 ; 6.1522 ; 6.4142 ; 6.7688 ; 7.2309 ; 7.596 ; 7.7061 ] 
  
Bolt 2 - Tensile Force (kips): [34.5214 ; 34.4977 ; 34.4836 ; 34.4677 ; 34.4474 ; 34.4241 ; 34.4013 ; 34.394 ; 34.4017 ; 34.4229 ; 34.4592 ; 34.5374 ; 34.6612 ; 34.7753 ; 34.8683 ; 34.9699 ; 35.1438 ; 35.3545 ; 
36.0581 ; 37.3722 ; 38.8734 ; 39.2351 ; 39.7441 ; 40.4487 ; 41.3668 ; 41.6186 ; 41.9799 ; 42.4903 ; 43.1826 ; 43.7986 ; 44.0864 ] 
  
Bolt 2 - Shear Force (kips): [0.034842 ; 0.040801 ; 0.070715 ; 0.10017 ; 0.14231 ; 0.20211 ; 0.28612 ; 0.39961 ; 0.43818 ; 0.491 ; 0.55903 ; 0.64044 ; 0.71901 ; 0.77673 ; 0.81791 ; 0.85648 ; 0.93378 ; 1.2325 ; 
1.8789 ; 2.632 ; 3.1923 ; 3.3148 ; 3.4898 ; 3.7341 ; 4.0647 ; 4.1558 ; 4.2878 ; 4.4713 ; 4.7247 ; 4.9507 ; 5.0589 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9552 ; 35.9222 ; 35.9027 ; 35.9039 ; 35.9766 ; 36.2256 ; 36.7443 ; 36.9885 ; 37.4125 ; 38.0324 ; 38.8743 ; 40.1888 ; 42.0956 ; 44.5683 ; 47.3279 ; 49.9737 ; 53.0633 ; 
56.3613 ; 59.289 ; 61.7708 ; 62.3298 ; 63.1068 ; 64.1094 ; 65.4537 ; 65.8071 ; 66.2923 ; 67.0116 ; 67.8984 ; 68.4912 ; 68.6972 ] 
  
Bolt 3 - Shear Force (kips): [ 0.02431 ; 0.0086331 ; 0.0082619 ; 0.017027 ; 0.032891 ; 0.058902 ; 0.10011 ; 0.14541 ; 0.15764 ; 0.1712 ; 0.18838 ; 0.21661 ; 0.26279 ; 0.34218 ; 0.46015 ; 0.5811 ; 0.59706 ; 
0.58012 ; 0.62986 ; 0.64581 ; 0.65299 ; 0.66139 ; 0.68892 ; 0.71433 ; 0.80525 ; 0.91371 ; 1.1236 ; 1.0725 ; 0.83035 ; 0.84454 ; 0.86092 ] 



   

B.383 

 

 
Figure B.382 Connection L8_8_1.0_0.75_8_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_8_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 4.3722e+003 
  
Plastic Stiffness (k/in): 188.3163 
  
Displacement (in): [2.0272e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.058001 ; 0.06113 ; 0.065823 ; 0.067583 ; 0.068243 ; 0.069233 ; 
0.070717 ; 0.072944 ; 0.076285 ; 0.081297 ; 0.083176 ; 0.085995 ; 0.087052 ; 0.088637 ; 0.091016 ; 0.094584 ; 0.099935 ; 0.10194 ; 0.10495 ; 0.10947 ; 0.11624 ; 0.11878 ; 0.12259 ; 0.1283 ; 0.13688 ; 0.14009 
; 0.14491 ; 0.15215 ; 0.16299 ; 0.17927 ; 0.20368 ; 0.24029 ; 0.29521 ; 0.31581 ; 0.3467 ; 0.39304 ; 0.46256 ; 0.56682 ; 0.72322 ; 0.95782 ; 1.2078 ; 1.4578 ; 1.7078 ; 1.9578 ; 2.2078 ; 2.4578 ; 2.5 ] 
  
Force (kips): [-0.706217 ; 17.8287 ; 20.6422 ; 22.9477 ; 24.0358 ; 24.8857 ; 26.0205 ; 27.5059 ; 29.1156 ; 29.4401 ; 29.44 ; 29.4368 ; 29.4309 ; 29.4287 ; 29.4579 ; 29.7149 ; 30.0052 ; 30.0103 ; 30.0075 ; 
30.0018 ; 30.2735 ; 31.4155 ; 31.683 ; 32.203 ; 32.8262 ; 33.7027 ; 35.3827 ; 36.1142 ; 37.1924 ; 38.7084 ; 40.5718 ; 41.2069 ; 42.1497 ; 43.4298 ; 45.1671 ; 45.8291 ; 46.7673 ; 47.9582 ; 49.3119 ; 51.0318 ; 
53.3302 ; 55.9555 ; 58.2409 ; 59.0074 ; 60.1427 ; 61.6426 ; 62.9295 ; 63.7933 ; 64.6609 ; 65.5801 ; 66.3691 ; 67.0355 ; 67.6247 ; 68.1571 ; 68.6502 ; 69.1072 ; 69.1811 ] 
  
Bolt 1 - Tensile Force (kips): [34.5281 ; 33.9195 ; 33.7947 ; 33.6531 ; 33.0763 ; 31.9665 ; 30.1937 ; 27.4352 ; 23.5352 ; 22.6803 ; 22.6739 ; 22.6677 ; 22.6612 ; 22.6591 ; 22.6423 ; 22.5065 ; 22.4101 ; 22.4034 ; 
22.3979 ; 22.3938 ; 22.3755 ; 22.3352 ; 22.3239 ; 22.3011 ; 22.2883 ; 22.2743 ; 22.186 ; 22.1406 ; 22.0385 ; 21.8495 ; 21.6514 ; 21.5591 ; 21.3467 ; 21.1106 ; 20.8831 ; 20.7099 ; 20.462 ; 20.2175 ; 20.0793 ; 
20.0298 ; 19.8865 ; 19.67 ; 19.6698 ; 19.6074 ; 19.4354 ; 19.2478 ; 19.0345 ; 19.0333 ; 19.2385 ; 19.595 ; 19.9551 ; 20.2521 ; 20.4595 ; 20.636 ; 20.8264 ; 21.1822 ; 21.2417 ] 
  
Bolt 1 - Shear Force (kips): [0.0424654 ; 0.691675 ; 0.807614 ; 0.933943 ; 1.40493 ; 2.18996 ; 3.33754 ; 4.97904 ; 7.04962 ; 7.48007 ; 7.48076 ; 7.47991 ; 7.47813 ; 7.47747 ; 7.51189 ; 7.6969 ; 7.83437 ; 
7.83817 ; 7.83838 ; 7.83672 ; 8.03872 ; 8.54289 ; 8.69276 ; 8.94122 ; 9.23648 ; 9.68305 ; 10.5469 ; 11.0852 ; 11.8699 ; 12.6573 ; 13.5276 ; 13.9055 ; 14.64 ; 15.4147 ; 16.2567 ; 16.7379 ; 17.4338 ; 18.2575 ; 
19.053 ; 19.9173 ; 21.1995 ; 22.8029 ; 24.2714 ; 24.8896 ; 25.9975 ; 27.477 ; 29.0346 ; 30.5136 ; 32.0785 ; 33.7092 ; 35.0065 ; 35.988 ; 36.9341 ; 37.8733 ; 38.7679 ; 39.4763 ; 39.584 ] 
  
Bolt 2 - Tensile Force (kips): [34.5274 ; 33.9188 ; 33.8081 ; 33.6846 ; 33.1096 ; 32.0047 ; 30.2528 ; 27.5426 ; 23.7433 ; 22.8659 ; 22.8557 ; 22.8496 ; 22.8445 ; 22.8429 ; 22.8436 ; 22.752 ; 22.6074 ; 22.5999 ; 
22.5935 ; 22.5889 ; 22.5966 ; 22.6479 ; 22.6656 ; 22.6947 ; 22.7447 ; 22.8497 ; 22.9972 ; 23.0729 ; 23.1334 ; 23.1407 ; 23.2061 ; 23.2472 ; 23.3315 ; 23.4178 ; 23.5027 ; 23.5842 ; 23.7205 ; 23.9637 ; 24.3954 ; 
24.9466 ; 26.0496 ; 27.7379 ; 29.9617 ; 30.736 ; 31.8444 ; 33.3321 ; 35.1018 ; 37.0424 ; 39.1438 ; 41.2731 ; 43.083 ; 44.502 ; 45.7172 ; 46.8039 ; 47.815 ; 48.6596 ; 48.7846 ] 
  
Bolt 2 - Shear Force (kips): [0.0304253 ; 0.751778 ; 0.874198 ; 1.00418 ; 1.46813 ; 2.24949 ; 3.39155 ; 5.0243 ; 7.07512 ; 7.53316 ; 7.53765 ; 7.53912 ; 7.53847 ; 7.53805 ; 7.53833 ; 7.68152 ; 7.91203 ; 
7.91794 ; 7.91884 ; 7.91732 ; 7.98542 ; 8.59395 ; 8.70021 ; 8.95942 ; 9.27796 ; 9.68278 ; 10.4709 ; 10.668 ; 11.0243 ; 11.9013 ; 13.0689 ; 13.4022 ; 13.7442 ; 14.4393 ; 15.5484 ; 15.7956 ; 16.1118 ; 16.523 ; 
17.0278 ; 17.8652 ; 18.8659 ; 19.7559 ; 20.4669 ; 20.6653 ; 20.888 ; 21.1378 ; 21.3489 ; 21.8661 ; 22.4757 ; 22.8917 ; 22.9454 ; 23.0017 ; 23.1284 ; 23.3559 ; 23.5072 ; 23.5584 ; 23.5592 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 36.7881 ; 37.2326 ; 37.6593 ; 37.8764 ; 38.0378 ; 38.2595 ; 38.5763 ; 38.9762 ; 39.0661 ; 39.0657 ; 39.0634 ; 39.0584 ; 39.0565 ; 39.0686 ; 39.1424 ; 39.2293 ; 39.2305 ; 
39.2281 ; 39.2229 ; 39.3096 ; 39.7027 ; 39.8067 ; 40.0172 ; 40.2943 ; 40.7263 ; 41.6776 ; 42.1438 ; 42.8855 ; 44.0392 ; 45.6519 ; 46.248 ; 47.1708 ; 48.5011 ; 50.4145 ; 51.1598 ; 52.2405 ; 53.6468 ; 55.2611 ; 
57.3344 ; 60.1612 ; 63.3821 ; 65.9426 ; 66.7705 ; 67.9838 ; 69.5711 ; 70.7387 ; 71.1113 ; 71.3884 ; 71.6574 ; 71.8627 ; 72.0333 ; 72.1858 ; 72.3244 ; 72.4513 ; 72.5713 ; 72.591 ] 
  
Bolt 3 - Shear Force (kips): [0.011923 ; 0.16052 ; 0.183 ; 0.19934 ; 0.20823 ; 0.21466 ; 0.22303 ; 0.23256 ; 0.24094 ; 0.24272 ; 0.24273 ; 0.24263 ; 0.24242 ; 0.24234 ; 0.24274 ; 0.24424 ; 0.24596 ; 0.24599 ; 
0.24593 ; 0.24576 ; 0.24747 ; 0.25514 ; 0.25724 ; 0.26169 ; 0.26718 ; 0.27507 ; 0.29452 ; 0.30334 ; 0.31809 ; 0.34147 ; 0.3732 ; 0.38339 ; 0.39799 ; 0.41487 ; 0.41477 ; 0.4066 ; 0.38675 ; 0.35111 ; 0.31431 ; 
0.31305 ; 0.33078 ; 0.25335 ; 0.19951 ; 0.20213 ; 0.21266 ; 0.19131 ; 0.11031 ; 0.067465 ; 0.042274 ; 0.02675 ; 0.023769 ; 0.021773 ; 0.021896 ; 0.021486 ; 0.021407 ; 0.021795 ; 0.021755 ] 
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Figure B.383 Connection L8_8_1.0_0.75_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.4401e+003 
  
Plastic Stiffness (k/in): 30.6287 
  
Displacement (in): [2.7814e-036 ; 0.0019531 ; 0.0039063 ; 0.0058594 ; 0.0087891 ; 0.013184 ; 0.019775 ; 0.029663 ; 0.044495 ; 0.066742 ; 0.10011 ; 0.11263 ; 0.11732 ; 0.12436 ; 0.127 ; 0.13096 ; 0.1369 ; 
0.14581 ; 0.14915 ; 0.1504 ; 0.15228 ; 0.1551 ; 0.15933 ; 0.16567 ; 0.17518 ; 0.18945 ; 0.21086 ; 0.24297 ; 0.29113 ; 0.36337 ; 0.39047 ; 0.4311 ; 0.49206 ; 0.55302 ; 0.61397 ; 0.7054 ; 0.84256 ; 0.89399 ; 
0.97113 ; 1.0869 ; 1.1303 ; 1.1953 ; 1.293 ; 1.4394 ; 1.4944 ; 1.5768 ; 1.6076 ; 1.654 ; 1.7235 ; 1.8278 ; 1.9842 ; 2.2188 ; 2.2813 ; 2.375 ; 2.5 ] 
  
Force (kips): [-0.697062 ; 1.9726 ; 4.06872 ; 5.88569 ; 8.30328 ; 11.4487 ; 15.3006 ; 19.7965 ; 23.7167 ; 26.2601 ; 28.7888 ; 29.3824 ; 29.538 ; 29.6924 ; 29.7321 ; 29.993 ; 30.1103 ; 30.5058 ; 30.5075 ; 30.5406 
; 30.6724 ; 30.8641 ; 31.1286 ; 31.477 ; 31.9559 ; 32.5904 ; 33.3765 ; 34.4264 ; 35.6055 ; 37.0223 ; 37.5531 ; 38.2975 ; 39.4445 ; 40.5019 ; 41.4354 ; 42.6615 ; 44.1952 ; 44.7214 ; 45.4638 ; 46.4918 ; 46.8693 ; 
47.3958 ; 48.1063 ; 49.0049 ; 49.2894 ; 49.6233 ; 49.7312 ; 49.8758 ; 50.0662 ; 50.3191 ; 50.6467 ; 51.058 ; 51.1568 ; 51.2968 ; 51.4642 ] 
  
Bolt 1 - Tensile Force (kips): [34.5241 ; 34.4581 ; 34.3993 ; 34.3438 ; 34.2601 ; 34.1372 ; 33.9644 ; 33.7105 ; 32.7857 ; 29.1371 ; 23.6666 ; 22.698 ; 22.688 ; 22.678 ; 22.6575 ; 22.4658 ; 22.4282 ; 22.4312 ; 
22.4278 ; 22.4258 ; 22.4184 ; 22.4063 ; 22.3951 ; 22.3902 ; 22.3869 ; 22.4017 ; 22.4679 ; 22.5477 ; 22.2787 ; 22.0534 ; 21.8489 ; 21.6492 ; 21.4341 ; 21.0803 ; 21.1274 ; 21.0371 ; 21.099 ; 21.1108 ; 21.1665 ; 
21.1569 ; 21.1771 ; 21.1706 ; 21.2612 ; 21.5154 ; 21.5693 ; 21.6322 ; 21.6594 ; 21.707 ; 21.7715 ; 21.8739 ; 22.0544 ; 22.3354 ; 22.4061 ; 22.5089 ; 22.6487 ] 
  
Bolt 1 - Shear Force (kips): [0.0415158 ; 0.0804557 ; 0.162884 ; 0.237426 ; 0.338468 ; 0.475143 ; 0.654892 ; 0.891639 ; 1.62543 ; 3.9898 ; 6.9956 ; 7.48501 ; 7.48554 ; 7.48349 ; 7.51814 ; 7.786 ; 7.83632 ; 
7.8372 ; 7.83574 ; 7.85121 ; 7.96044 ; 8.13072 ; 8.33879 ; 8.54386 ; 8.80755 ; 9.10936 ; 9.57106 ; 10.3519 ; 12.1094 ; 13.7017 ; 14.5827 ; 15.525 ; 16.9178 ; 18.7294 ; 19.9232 ; 21.4995 ; 23.4458 ; 24.0803 ; 
25.2152 ; 26.9537 ; 27.4804 ; 28.2286 ; 29.1199 ; 30.1685 ; 30.5657 ; 31.1217 ; 31.3148 ; 31.5811 ; 31.9574 ; 32.4624 ; 33.1007 ; 33.9018 ; 34.0795 ; 34.3243 ; 34.6112 ] 
  
Bolt 2 - Tensile Force (kips): [34.5176 ; 34.462 ; 34.4007 ; 34.348 ; 34.2756 ; 34.1864 ; 34.0979 ; 34.0228 ; 33.4531 ; 30.447 ; 26.3555 ; 25.401 ; 25.0722 ; 24.7386 ; 24.7411 ; 24.8747 ; 24.8863 ; 25.034 ; 
25.0264 ; 25.0562 ; 25.1683 ; 25.3372 ; 25.5843 ; 25.9389 ; 26.477 ; 27.2344 ; 28.3274 ; 29.7206 ; 31.1531 ; 33.0566 ; 33.7734 ; 34.7891 ; 36.1341 ; 37.348 ; 38.4331 ; 39.8516 ; 41.7348 ; 42.3164 ; 43.2164 ; 
44.4359 ; 44.8072 ; 45.3513 ; 46.146 ; 47.2564 ; 47.6282 ; 48.1151 ; 48.2807 ; 48.5114 ; 48.8252 ; 49.2528 ; 49.8378 ; 50.6321 ; 50.8213 ; 51.0974 ; 51.4046 ] 
  
Bolt 2 - Shear Force (kips): [0.0278167 ; 0.0965709 ; 0.188218 ; 0.269656 ; 0.378926 ; 0.525921 ; 0.714808 ; 0.950412 ; 1.62346 ; 3.89546 ; 6.76145 ; 7.56279 ; 7.84882 ; 8.13831 ; 8.1546 ; 8.19964 ; 8.2904 ; 
8.68744 ; 8.69447 ; 8.70447 ; 8.73639 ; 8.77973 ; 8.84265 ; 8.94094 ; 9.19866 ; 9.67422 ; 10.0363 ; 10.6618 ; 10.9001 ; 11.2673 ; 11.3682 ; 11.5566 ; 11.9559 ; 12.293 ; 12.8837 ; 13.7391 ; 14.6799 ; 15.1133 ; 
15.5381 ; 16.0025 ; 16.2574 ; 16.5569 ; 16.9324 ; 17.3778 ; 17.493 ; 17.623 ; 17.6657 ; 17.721 ; 17.7913 ; 17.8845 ; 17.9836 ; 18.1095 ; 18.1631 ; 18.2363 ; 18.3637 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9358 ; 35.9339 ; 35.9973 ; 36.199 ; 36.6129 ; 37.4086 ; 38.5804 ; 39.9215 ; 41.2466 ; 43.195 ; 43.7906 ; 43.9632 ; 44.1409 ; 44.1848 ; 44.4763 ; 44.6118 ; 45.0847 ; 
45.0869 ; 45.1268 ; 45.2862 ; 45.5232 ; 45.8608 ; 46.3295 ; 46.9901 ; 47.8848 ; 49.0394 ; 50.5788 ; 52.5246 ; 54.7482 ; 55.4786 ; 56.4934 ; 58.0183 ; 59.4097 ; 60.71 ; 62.4042 ; 64.5509 ; 65.2788 ; 66.2915 ; 
67.6673 ; 68.1409 ; 68.7112 ; 69.2225 ; 69.7718 ; 69.9079 ; 70.0155 ; 70.0459 ; 70.0888 ; 70.1666 ; 70.2659 ; 70.4408 ; 70.6869 ; 70.7534 ; 70.8547 ; 71.0203 ] 
  
Bolt 3 - Shear Force (kips): [0.024655 ; 0.0111 ; 0.035545 ; 0.061738 ; 0.10299 ; 0.15121 ; 0.19839 ; 0.25417 ; 0.31883 ; 0.37366 ; 0.45409 ; 0.48099 ; 0.48902 ; 0.4978 ; 0.50001 ; 0.51469 ; 0.52176 ; 0.54628 ; 
0.5465 ; 0.54859 ; 0.55663 ; 0.56839 ; 0.58537 ; 0.60911 ; 0.64043 ; 0.67833 ; 0.72321 ; 0.77256 ; 0.8261 ; 0.90412 ; 0.92341 ; 0.94022 ; 1.244 ; 2.6646 ; 3.3235 ; 3.8167 ; 4.2917 ; 4.4474 ; 4.569 ; 4.4951 ; 
4.3752 ; 3.9332 ; 3.0625 ; 2.1593 ; 1.8323 ; 1.4612 ; 1.358 ; 1.2335 ; 1.1022 ; 1.0133 ; 1.0048 ; 1.0823 ; 1.1111 ; 1.1644 ; 1.2324 ] 
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Figure B.384 Connection L8_8_1.0_0.75_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0659e+003 
  
Plastic Stiffness (k/in): 13.0355 
  
Displacement (in): [2.0676e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.44793 ; 
0.50138 ; 0.58156 ; 0.70183 ; 0.88224 ; 0.94474 ; 1.0385 ; 1.1791 ; 1.3901 ; 1.6401 ; 1.8901 ; 2.1401 ; 2.3901 ; 2.5 ] 
  
Force (kips): [-0.680244 ; 0.589578 ; 1.40158 ; 2.51316 ; 3.99593 ; 5.94316 ; 8.39668 ; 9.16408 ; 10.1994 ; 11.5489 ; 13.0834 ; 14.6688 ; 16.1554 ; 17.1873 ; 18.1887 ; 19.4042 ; 20.7372 ; 21.1373 ; 21.6599 ; 
22.3007 ; 23.0932 ; 23.3464 ; 23.7053 ; 24.1853 ; 24.7951 ; 25.3874 ; 25.911 ; 26.3093 ; 26.6419 ; 26.7797 ] 
  
Bolt 1 - Tensile Force (kips): [34.5243 ; 34.494 ; 34.4735 ; 34.4429 ; 34.3982 ; 34.3332 ; 34.2345 ; 34.1999 ; 34.1497 ; 34.0782 ; 33.9854 ; 33.8719 ; 33.7423 ; 33.5158 ; 33.2652 ; 32.8879 ; 32.1773 ; 31.8524 ; 
31.2755 ; 30.3022 ; 28.9735 ; 28.5437 ; 27.9226 ; 27.0506 ; 25.8365 ; 24.6095 ; 23.7429 ; 23.4885 ; 23.6578 ; 23.749 ] 
  
Bolt 1 - Shear Force (kips): [ 0.04114 ; 0.034776 ; 0.062317 ; 0.10695 ; 0.17074 ; 0.2597 ; 0.37913 ; 0.41914 ; 0.4758 ; 0.55477 ; 0.65406 ; 0.76968 ; 0.89498 ; 1.1025 ; 1.316 ; 1.6142 ; 2.1314 ; 2.3559 ; 2.741 ; 
3.3633 ; 4.2016 ; 4.4718 ; 4.862 ; 5.4081 ; 6.1535 ; 6.8958 ; 7.4595 ; 7.7311 ; 7.8018 ; 7.8301 ] 
  
Bolt 2 - Tensile Force (kips): [34.5184 ; 34.499 ; 34.4799 ; 34.449 ; 34.4118 ; 34.3693 ; 34.334 ; 34.3306 ; 34.3377 ; 34.3621 ; 34.423 ; 34.5499 ; 34.7257 ; 34.7378 ; 34.7126 ; 34.766 ; 35.0863 ; 35.298 ; 
35.7109 ; 36.7685 ; 38.3575 ; 38.8624 ; 39.5767 ; 40.5376 ; 41.7785 ; 42.9776 ; 44.069 ; 45.004 ; 45.8075 ; 46.1461 ] 
  
Bolt 2 - Shear Force (kips): [0.027939 ; 0.040614 ; 0.077042 ; 0.1288 ; 0.20049 ; 0.29849 ; 0.42782 ; 0.47086 ; 0.53093 ; 0.61271 ; 0.711 ; 0.81759 ; 0.92018 ; 1.0926 ; 1.2717 ; 1.5119 ; 1.9006 ; 2.0583 ; 2.3171 
; 2.6645 ; 3.0814 ; 3.2085 ; 3.3867 ; 3.6298 ; 3.9583 ; 4.3128 ; 4.5906 ; 4.8368 ; 5.0588 ; 5.1432 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9544 ; 35.9235 ; 35.9087 ; 35.9715 ; 36.2543 ; 36.8923 ; 37.2158 ; 37.72 ; 38.4407 ; 39.4726 ; 41.128 ; 43.4929 ; 46.6225 ; 50.5614 ; 54.8419 ; 58.8213 ; 59.9777 ; 61.4696 
; 63.234 ; 65.0192 ; 65.5351 ; 66.1988 ; 67.0714 ; 68.0972 ; 68.9378 ; 69.3572 ; 69.5338 ; 69.5983 ; 69.5342 ] 
  
Bolt 3 - Shear Force (kips): [ 0.024971 ; 0.0080249 ; 0.010969 ; 0.028471 ; 0.058046 ; 0.10476 ; 0.15256 ; 0.16383 ; 0.17775 ; 0.20099 ; 0.23535 ; 0.30482 ; 0.41812 ; 0.56107 ; 0.62671 ; 0.66745 ; 0.68021 ; 
0.6695 ; 0.65561 ; 0.64218 ; 0.64616 ; 0.65512 ; 0.73437 ; 0.78709 ; 1.027 ; 1.326 ; 2.2786 ; 3.083 ; 3.8181 ; 4.2579 ] 
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Figure B.385 Connection L8_8_1.0_0.75_8e_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_8e_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 5.5582e+003 
  
Plastic Stiffness (k/in): 174.8682 
  
Displacement (in): [2.6711e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.053963 ; 0.056048 ; 0.059177 ; 0.06387 ; 0.065629 ; 0.068269 ; 
0.069259 ; 0.070744 ; 0.072971 ; 0.076312 ; 0.081323 ; 0.083203 ; 0.083907 ; 0.084964 ; 0.08655 ; 0.088928 ; 0.08982 ; 0.091158 ; 0.093165 ; 0.096175 ; 0.10069 ; 0.10238 ; 0.10492 ; 0.10873 ; 0.11445 ; 
0.11659 ; 0.1198 ; 0.12463 ; 0.13186 ; 0.14271 ; 0.15898 ; 0.18339 ; 0.22001 ; 0.27493 ; 0.29552 ; 0.30325 ; 0.31483 ; 0.33221 ; 0.35828 ; 0.39738 ; 0.45603 ; 0.544 ; 0.67597 ; 0.87391 ; 1.1239 ; 1.3739 ; 1.6239 
; 1.8739 ; 2.1239 ; 2.1864 ; 2.2802 ; 2.4208 ; 2.5 ] 
  
Force (kips): [-0.889446 ; 5.22864 ; 9.96648 ; 15.6567 ; 20.07 ; 23.2231 ; 24.4899 ; 25.6833 ; 27.2303 ; 28.9918 ; 29.4451 ; 29.5671 ; 29.5745 ; 29.5699 ; 29.5674 ; 29.5639 ; 29.6361 ; 29.9276 ; 30.1102 ; 
30.1128 ; 30.1081 ; 30.1062 ; 30.3167 ; 30.6899 ; 31.3243 ; 32.006 ; 32.2664 ; 32.6299 ; 33.1695 ; 33.8776 ; 35.2763 ; 35.9106 ; 36.8042 ; 38.0258 ; 39.7406 ; 40.3216 ; 41.1463 ; 42.3381 ; 43.9278 ; 46.1408 ; 
48.8066 ; 51.4333 ; 54.6347 ; 57.4619 ; 58.2501 ; 58.5402 ; 58.9667 ; 59.5996 ; 60.5366 ; 61.7407 ; 62.8349 ; 63.6225 ; 64.4364 ; 65.2896 ; 66.1231 ; 66.8258 ; 67.4334 ; 67.9841 ; 68.4946 ; 68.6216 ; 68.8035 ; 
69.0648 ; 69.2052 ] 
  
Bolt 1 - Tensile Force (kips): [34.5948 ; 34.4189 ; 34.2526 ; 34.0252 ; 33.8237 ; 33.5697 ; 32.597 ; 30.875 ; 28.1602 ; 24.1914 ; 22.9508 ; 22.7153 ; 22.7061 ; 22.6981 ; 22.6956 ; 22.6924 ; 22.6393 ; 22.4668 ; 
22.4584 ; 22.4517 ; 22.4472 ; 22.4459 ; 22.4305 ; 22.4083 ; 22.3998 ; 22.3846 ; 22.3815 ; 22.3779 ; 22.3973 ; 22.3997 ; 22.3849 ; 22.3655 ; 22.2529 ; 22.0753 ; 21.9777 ; 21.9406 ; 21.8655 ; 21.6912 ; 21.5731 ; 
21.3052 ; 20.8674 ; 20.7051 ; 20.3469 ; 20.0318 ; 19.9783 ; 19.9235 ; 19.8457 ; 19.7288 ; 19.4869 ; 19.2134 ; 18.8579 ; 18.6559 ; 18.6633 ; 19.0142 ; 19.4296 ; 19.8329 ; 20.2318 ; 20.7149 ; 21.1871 ; 21.2897 ; 
21.4462 ; 21.6527 ; 21.763 ] 
  
Bolt 1 - Shear Force (kips): [0.0401303 ; 0.215016 ; 0.402598 ; 0.634207 ; 0.820426 ; 1.04232 ; 1.77967 ; 2.93318 ; 4.58654 ; 6.74662 ; 7.36931 ; 7.49015 ; 7.49146 ; 7.4901 ; 7.48942 ; 7.48847 ; 7.57735 ; 
7.82048 ; 7.82853 ; 7.8311 ; 7.83015 ; 7.82957 ; 8.03417 ; 8.33537 ; 8.54955 ; 8.88837 ; 8.97719 ; 9.16875 ; 9.4125 ; 9.78883 ; 10.6227 ; 11.0272 ; 11.7119 ; 12.5443 ; 13.236 ; 13.5069 ; 13.985 ; 14.8554 ; 
15.6932 ; 17.0313 ; 18.7978 ; 20.0809 ; 21.8461 ; 23.5756 ; 24.1377 ; 24.3799 ; 24.7289 ; 25.283 ; 26.235 ; 27.4534 ; 28.8249 ; 30.2006 ; 31.7393 ; 33.2747 ; 34.7579 ; 35.8099 ; 36.7322 ; 37.5996 ; 38.4052 ; 
38.6262 ; 38.8984 ; 39.2869 ; 39.4736 ] 
  
Bolt 2 - Tensile Force (kips): [34.6031 ; 34.4364 ; 34.275 ; 34.0678 ; 33.9065 ; 33.7125 ; 32.777 ; 31.0914 ; 28.4408 ; 24.5829 ; 23.3401 ; 22.9476 ; 22.8951 ; 22.8836 ; 22.8809 ; 22.8777 ; 22.8799 ; 22.7963 ; 
22.6466 ; 22.6395 ; 22.6342 ; 22.6329 ; 22.6443 ; 22.6532 ; 22.6749 ; 22.7153 ; 22.7297 ; 22.7522 ; 22.7995 ; 22.8946 ; 23.0154 ; 23.0697 ; 23.158 ; 23.2073 ; 23.1109 ; 23.0823 ; 23.0653 ; 23.1162 ; 23.138 ; 
23.2615 ; 23.6913 ; 24.5488 ; 26.1036 ; 28.4429 ; 29.2529 ; 29.5422 ; 29.9647 ; 30.5896 ; 31.4976 ; 32.7089 ; 34.1512 ; 35.8382 ; 37.7448 ; 39.6327 ; 41.4252 ; 42.7757 ; 43.9369 ; 45.0191 ; 46.0434 ; 46.2961 ; 
46.6701 ; 47.2111 ; 47.4909 ] 
  
Bolt 2 - Shear Force (kips): [0.0481979 ; 0.209377 ; 0.39673 ; 0.624346 ; 0.803883 ; 1.00615 ; 1.73254 ; 2.87834 ; 4.52186 ; 6.67559 ; 7.3156 ; 7.52147 ; 7.54748 ; 7.55028 ; 7.55013 ; 7.54948 ; 7.55025 ; 
7.68044 ; 7.90488 ; 7.90919 ; 7.90849 ; 7.9079 ; 7.91147 ; 7.98118 ; 8.39387 ; 8.7206 ; 8.88563 ; 9.0526 ; 9.33952 ; 9.65358 ; 10.1968 ; 10.4277 ; 10.677 ; 11.1695 ; 12.3717 ; 12.7546 ; 13.2177 ; 13.6987 ; 
14.6521 ; 15.7609 ; 16.7512 ; 17.9652 ; 19.2583 ; 20.1097 ; 20.3218 ; 20.3939 ; 20.4987 ; 20.6363 ; 20.791 ; 20.9907 ; 21.2421 ; 21.7271 ; 22.3231 ; 22.9707 ; 23.2873 ; 23.5469 ; 23.755 ; 23.9897 ; 24.218 ; 
24.2516 ; 24.3001 ; 24.3358 ; 24.3478 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9811 ; 36.1213 ; 36.5743 ; 37.1906 ; 37.7832 ; 38.036 ; 38.2712 ; 38.6022 ; 39.0474 ; 39.177 ; 39.2155 ; 39.2178 ; 39.2143 ; 39.2122 ; 39.2091 ; 39.234 ; 39.3223 ; 39.3807 
; 39.3809 ; 39.3766 ; 39.3747 ; 39.4444 ; 39.5688 ; 39.8014 ; 40.0729 ; 40.185 ; 40.3467 ; 40.6037 ; 40.9656 ; 41.7726 ; 42.1729 ; 42.7777 ; 43.6793 ; 45.0798 ; 45.5907 ; 46.3492 ; 47.5081 ; 49.1636 ; 51.6038 ; 
54.6611 ; 57.812 ; 61.7726 ; 65.1027 ; 65.9664 ; 66.2812 ; 66.7437 ; 67.4274 ; 68.431 ; 69.7027 ; 70.7022 ; 71.056 ; 71.3173 ; 71.5738 ; 71.7963 ; 71.9771 ; 72.1342 ; 72.2776 ; 72.4081 ; 72.4394 ; 72.4854 ; 
72.5529 ; 72.5899 ] 
  
Bolt 3 - Shear Force (kips): [0.025401 ; 0.025083 ; 0.070131 ; 0.13187 ; 0.16986 ; 0.19303 ; 0.20332 ; 0.21249 ; 0.22309 ; 0.23338 ; 0.23626 ; 0.23696 ; 0.23699 ; 0.23688 ; 0.23679 ; 0.23666 ; 0.23734 ; 
0.23923 ; 0.2405 ; 0.24052 ; 0.24039 ; 0.24034 ; 0.24181 ; 0.24436 ; 0.2495 ; 0.25516 ; 0.25738 ; 0.26046 ; 0.26521 ; 0.27236 ; 0.2888 ; 0.29655 ; 0.30856 ; 0.32657 ; 0.35455 ; 0.36376 ; 0.37623 ; 0.39344 ; 
0.40781 ; 0.3872 ; 0.3099 ; 0.30079 ; 0.28869 ; 0.19136 ; 0.18384 ; 0.1841 ; 0.18671 ; 0.19238 ; 0.20029 ; 0.17164 ; 0.10129 ; 0.066139 ; 0.041616 ; 0.0258 ; 0.021278 ; 0.018812 ; 0.019318 ; 0.020041 ; 0.02009 
; 0.020334 ; 0.020758 ; 0.021322 ; 0.021514 ] 
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Figure B.386 Connection L8_8_1.0_0.75_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.3978e+003 
  
Plastic Stiffness (k/in): 28.2133 
  
Displacement (in): [2.6363e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.0097656 ; 0.012695 ; 0.01709 ; 0.023682 ; 0.033569 ; 0.048401 ; 0.070648 ; 0.10402 ; 0.11653 ; 0.12123 ; 0.12826 ; 0.1309 ; 0.13487 ; 
0.13635 ; 0.13858 ; 0.14192 ; 0.14693 ; 0.14881 ; 0.14951 ; 0.15057 ; 0.15216 ; 0.15453 ; 0.1581 ; 0.16345 ; 0.17148 ; 0.18352 ; 0.20158 ; 0.22867 ; 0.26931 ; 0.33027 ; 0.35313 ; 0.3617 ; 0.37456 ; 0.39384 ; 
0.42277 ; 0.46617 ; 0.53126 ; 0.6289 ; 0.66551 ; 0.72044 ; 0.80282 ; 0.83371 ; 0.88006 ; 0.94957 ; 1.0538 ; 1.0929 ; 1.1516 ; 1.1736 ; 1.2066 ; 1.2561 ; 1.3303 ; 1.4416 ; 1.4834 ; 1.546 ; 1.64 ; 1.6752 ; 1.728 ; 
1.8073 ; 1.9262 ; 2.1046 ; 2.3546 ; 2.3909 ; 2.4455 ; 2.5 ] 
  
Force (kips): [-0.878654 ; 1.7587 ; 3.80449 ; 6.40764 ; 8.68679 ; 10.726 ; 13.4126 ; 16.7877 ; 20.5984 ; 24.1357 ; 26.543 ; 28.9978 ; 29.5219 ; 29.6568 ; 29.7706 ; 29.9429 ; 30.0158 ; 30.0184 ; 30.1513 ; 30.3466 
; 30.4161 ; 30.415 ; 30.4495 ; 30.5267 ; 30.6391 ; 30.805 ; 31.0373 ; 31.3523 ; 31.7567 ; 32.3024 ; 33.0353 ; 33.9466 ; 35.1042 ; 36.3668 ; 36.8075 ; 36.9708 ; 37.2219 ; 37.5978 ; 38.1361 ; 38.9619 ; 40.1418 ; 
41.6456 ; 42.1621 ; 42.8741 ; 43.8123 ; 44.1387 ; 44.6079 ; 45.2873 ; 46.2217 ; 46.5684 ; 47.0484 ; 47.2273 ; 47.4828 ; 47.8424 ; 48.3428 ; 49.0072 ; 49.2266 ; 49.4998 ; 49.8235 ; 49.9281 ; 50.0701 ; 50.2638 ; 
50.5207 ; 50.8549 ; 51.2519 ; 51.3048 ; 51.3818 ; 51.4496 ] 
  
Bolt 1 - Tensile Force (kips): [34.5873 ; 34.5131 ; 34.4483 ; 34.3577 ; 34.2672 ; 34.1798 ; 34.0557 ; 33.8786 ; 33.5196 ; 32.4558 ; 28.771 ; 23.5077 ; 22.8125 ; 22.8114 ; 22.7664 ; 22.6315 ; 22.5758 ; 22.5717 ; 
22.5767 ; 22.5842 ; 22.584 ; 22.5823 ; 22.5812 ; 22.577 ; 22.5753 ; 22.5727 ; 22.5726 ; 22.5809 ; 22.6019 ; 22.6301 ; 22.7028 ; 22.8092 ; 22.8027 ; 22.5174 ; 22.4802 ; 22.4708 ; 22.4079 ; 22.2706 ; 22.1193 ; 
22.0188 ; 21.5115 ; 21.2758 ; 21.1664 ; 20.902 ; 20.7119 ; 20.6542 ; 20.5105 ; 20.2637 ; 19.9475 ; 19.8193 ; 19.6641 ; 19.6118 ; 19.5497 ; 19.4875 ; 19.4205 ; 19.4221 ; 19.4313 ; 19.4691 ; 19.5435 ; 19.5688 ; 
19.5971 ; 19.6592 ; 19.7578 ; 19.8997 ; 20.0991 ; 20.1289 ; 20.1718 ; 20.2122 ] 
  
Bolt 1 - Shear Force (kips): [0.0401372 ; 0.0855667 ; 0.171419 ; 0.285096 ; 0.387043 ; 0.48136 ; 0.611315 ; 0.78485 ; 1.10681 ; 1.90694 ; 4.26636 ; 7.15483 ; 7.52415 ; 7.52672 ; 7.58837 ; 7.77673 ; 7.85429 ; 
7.85631 ; 7.85848 ; 7.86112 ; 7.86117 ; 7.86042 ; 7.882 ; 7.93696 ; 8.01548 ; 8.14716 ; 8.32174 ; 8.52038 ; 8.70422 ; 9.03328 ; 9.43929 ; 9.92587 ; 11.2196 ; 13.0284 ; 13.4857 ; 13.6513 ; 14.022 ; 14.6343 ; 
15.3675 ; 16.2315 ; 18.2185 ; 20.3558 ; 21.049 ; 22.1697 ; 23.4569 ; 23.8768 ; 24.542 ; 25.7688 ; 27.468 ; 28.036 ; 28.774 ; 29.0276 ; 29.3794 ; 29.8567 ; 30.5343 ; 31.4184 ; 31.7333 ; 32.1527 ; 32.707 ; 32.9123 
; 33.2242 ; 33.5859 ; 34.0585 ; 34.6698 ; 35.3476 ; 35.4331 ; 35.5583 ; 35.6766 ] 
  
Bolt 2 - Tensile Force (kips): [34.5875 ; 34.5326 ; 34.475 ; 34.4009 ; 34.3389 ; 34.2879 ; 34.235 ; 34.1921 ; 34.0865 ; 33.4433 ; 30.4334 ; 26.4746 ; 25.1429 ; 24.6735 ; 24.4764 ; 24.5453 ; 24.5672 ; 24.5642 ; 
24.5638 ; 24.5983 ; 24.6079 ; 24.6028 ; 24.6307 ; 24.6911 ; 24.7809 ; 24.9218 ; 25.1356 ; 25.4581 ; 25.9217 ; 26.6393 ; 27.6979 ; 29.0957 ; 30.6906 ; 32.3404 ; 32.9539 ; 33.1831 ; 33.5251 ; 34.0273 ; 34.7635 ; 
35.7277 ; 37.0431 ; 38.7822 ; 39.3143 ; 40.0994 ; 41.1081 ; 41.4277 ; 41.8964 ; 42.5949 ; 43.5405 ; 43.8378 ; 44.2802 ; 44.4418 ; 44.6899 ; 45.0702 ; 45.6491 ; 46.4666 ; 46.7493 ; 47.1296 ; 47.6226 ; 47.7907 ; 
48.0232 ; 48.3479 ; 48.7991 ; 49.4136 ; 50.0368 ; 50.0995 ; 50.1983 ; 50.2999 ] 
  
Bolt 2 - Shear Force (kips): [0.0469874 ; 0.0752447 ; 0.156046 ; 0.263327 ; 0.358095 ; 0.444737 ; 0.561958 ; 0.714675 ; 0.980768 ; 1.68442 ; 3.94484 ; 6.73835 ; 7.61574 ; 7.91929 ; 8.06414 ; 8.08922 ; 
8.10405 ; 8.10732 ; 8.25609 ; 8.46739 ; 8.54012 ; 8.54186 ; 8.55071 ; 8.56985 ; 8.59637 ; 8.63185 ; 8.68361 ; 8.75765 ; 8.85576 ; 8.98044 ; 9.43291 ; 9.98364 ; 10.3951 ; 10.6374 ; 10.7276 ; 10.7584 ; 10.8058 ; 
10.9125 ; 11.0779 ; 11.4345 ; 11.893 ; 12.5793 ; 13.012 ; 13.5412 ; 14.3183 ; 14.6442 ; 15.0351 ; 15.5227 ; 16.1223 ; 16.3516 ; 16.67 ; 16.7964 ; 16.9641 ; 17.2079 ; 17.4906 ; 17.8055 ; 17.903 ; 18.0284 ; 
18.1777 ; 18.2202 ; 18.2755 ; 18.3594 ; 18.4651 ; 18.6083 ; 18.9389 ; 19.004 ; 19.0884 ; 19.1571 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9335 ; 35.9289 ; 36.038 ; 36.2617 ; 36.5396 ; 37.0234 ; 37.8554 ; 38.8926 ; 40.2002 ; 41.5318 ; 43.4827 ; 44.0145 ; 44.164 ; 44.2906 ; 44.4776 ; 44.5583 ; 44.5613 ; 
44.7138 ; 44.9416 ; 45.0235 ; 45.022 ; 45.0624 ; 45.1543 ; 45.2909 ; 45.4936 ; 45.7854 ; 46.1962 ; 46.7534 ; 47.524 ; 48.5764 ; 49.9265 ; 51.7032 ; 53.8147 ; 54.4837 ; 54.7207 ; 55.0723 ; 55.5882 ; 56.3203 ; 
57.4493 ; 58.9511 ; 61.064 ; 61.768 ; 62.7381 ; 64.0288 ; 64.4723 ; 65.1118 ; 66.0297 ; 67.2865 ; 67.7518 ; 68.3139 ; 68.5108 ; 68.7385 ; 68.9818 ; 69.2804 ; 69.6833 ; 69.7898 ; 69.904 ; 70.0213 ; 70.0564 ; 
70.1168 ; 70.193 ; 70.3169 ; 70.506 ; 70.7729 ; 70.8146 ; 70.8768 ; 70.9639 ] 
  
Bolt 3 - Shear Force (kips): [ 0.03925 ; 0.005499 ; 0.022321 ; 0.059294 ; 0.097363 ; 0.12737 ; 0.16167 ; 0.19887 ; 0.249 ; 0.31335 ; 0.36698 ; 0.445 ; 0.46672 ; 0.47333 ; 0.47917 ; 0.4877 ; 0.49147 ; 0.49163 ; 
0.49871 ; 0.50925 ; 0.51315 ; 0.51313 ; 0.515 ; 0.51918 ; 0.52526 ; 0.53429 ; 0.54746 ; 0.56599 ; 0.5904 ; 0.62104 ; 0.65676 ; 0.69902 ; 0.74768 ; 0.81713 ; 0.84142 ; 0.84952 ; 0.86013 ; 0.87235 ; 0.88458 ; 
0.91976 ; 2.1823 ; 3.2963 ; 3.5473 ; 3.7941 ; 4.1167 ; 4.2639 ; 4.4109 ; 4.5429 ; 4.5767 ; 4.358 ; 4.0118 ; 3.7894 ; 3.4447 ; 3.0284 ; 2.5517 ; 1.9258 ; 1.7148 ; 1.4807 ; 1.2329 ; 1.1605 ; 1.0824 ; 1.0271 ; 1.0165 ; 
1.0792 ; 1.1999 ; 1.221 ; 1.2524 ; 1.2854 ] 
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Figure B.387 Connection L8_8_1.0_0.75_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.75_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1070 
  
Plastic Stiffness (k/in): 12.0795 
  
Displacement (in): [2.1913e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.062529 ; 0.069569 ; 0.080127 ; 0.095965 ; 0.11972 ; 0.15536 
; 0.20881 ; 0.28899 ; 0.40926 ; 0.45437 ; 0.52202 ; 0.6235 ; 0.77572 ; 1.004 ; 1.254 ; 1.504 ; 1.5665 ; 1.6603 ; 1.6954 ; 1.7482 ; 1.8273 ; 1.9459 ; 2.1239 ; 2.3739 ; 2.5 ] 
  
Force (kips): [-0.803503 ; 0.492896 ; 1.28634 ; 2.37145 ; 3.82402 ; 5.73183 ; 8.15041 ; 8.90952 ; 9.9355 ; 11.276 ; 12.8362 ; 13.296 ; 13.9107 ; 14.7096 ; 15.6626 ; 16.5391 ; 17.3261 ; 18.1572 ; 19.1961 ; 
20.4026 ; 20.7659 ; 21.2504 ; 21.8633 ; 22.6097 ; 23.5538 ; 24.4013 ; 25.0777 ; 25.2256 ; 25.4303 ; 25.5033 ; 25.6129 ; 25.7765 ; 25.994 ; 26.272 ; 26.6073 ; 26.7624 ] 
  
Bolt 1 - Tensile Force (kips): [ 34.588 ; 34.5517 ; 34.5277 ; 34.4923 ; 34.4418 ; 34.3676 ; 34.2583 ; 34.2204 ; 34.1671 ; 34.0915 ; 33.994 ; 33.9627 ; 33.9184 ; 33.8574 ; 33.7676 ; 33.5684 ; 33.3475 ; 33.1204 ; 
32.7936 ; 32.215 ; 31.9591 ; 31.5394 ; 30.8214 ; 29.7819 ; 28.4376 ; 27.1214 ; 25.934 ; 25.6732 ; 25.3061 ; 25.1816 ; 25.0244 ; 24.832 ; 24.5897 ; 24.3538 ; 24.4929 ; 24.6288 ] 
  
Bolt 1 - Shear Force (kips): [0.037622 ; 0.03998 ; 0.071793 ; 0.12058 ; 0.18966 ; 0.28514 ; 0.41368 ; 0.45683 ; 0.51781 ; 0.60265 ; 0.71026 ; 0.74462 ; 0.79236 ; 0.85667 ; 0.94694 ; 1.1296 ; 1.3179 ; 1.5039 ; 
1.7639 ; 2.2004 ; 2.3864 ; 2.6846 ; 3.1814 ; 3.8905 ; 4.8179 ; 5.7272 ; 6.5406 ; 6.7247 ; 6.9886 ; 7.0821 ; 7.2113 ; 7.3864 ; 7.6237 ; 7.9148 ; 8.0701 ; 8.1117 ] 
  
Bolt 2 - Tensile Force (kips): [34.5899 ; 34.5693 ; 34.5509 ; 34.523 ; 34.4878 ; 34.4555 ; 34.4362 ; 34.4403 ; 34.4525 ; 34.493 ; 34.5771 ; 34.6131 ; 34.6695 ; 34.7615 ; 34.8698 ; 34.9164 ; 34.9029 ; 34.8781 ; 
34.905 ; 35.1783 ; 35.3668 ; 35.7228 ; 36.4081 ; 37.6971 ; 39.5396 ; 41.2456 ; 42.5623 ; 42.8406 ; 43.206 ; 43.3342 ; 43.5505 ; 43.8985 ; 44.3769 ; 45.0422 ; 45.8415 ; 46.2076 ] 
  
Bolt 2 - Shear Force (kips): [0.044438 ; 0.035029 ; 0.060864 ; 0.10341 ; 0.16441 ; 0.24857 ; 0.35917 ; 0.39557 ; 0.44635 ; 0.51528 ; 0.59908 ; 0.62542 ; 0.66073 ; 0.70527 ; 0.76676 ; 0.90082 ; 1.053 ; 1.2066 ; 
1.4137 ; 1.7332 ; 1.8626 ; 2.0608 ; 2.3733 ; 2.7621 ; 3.1987 ; 3.5976 ; 3.9733 ; 4.067 ; 4.2112 ; 4.2646 ; 4.3337 ; 4.4211 ; 4.5483 ; 4.7222 ; 4.952 ; 5.0565 ] 
  
Bolt 3 - Tensile Force (kips): [ 36 ; 35.9538 ; 35.9223 ; 35.9058 ; 35.9624 ; 36.2353 ; 36.8591 ; 37.1757 ; 37.6731 ; 38.3914 ; 39.4229 ; 39.8366 ; 40.4606 ; 41.3886 ; 42.738 ; 44.5928 ; 47.1609 ; 50.4531 ; 
54.2348 ; 57.8699 ; 58.9484 ; 60.3673 ; 62.1319 ; 64.0418 ; 66.0054 ; 67.538 ; 68.5775 ; 68.7713 ; 69.0372 ; 69.1253 ; 69.2378 ; 69.3374 ; 69.4378 ; 69.5365 ; 69.6569 ; 69.6623 ] 
  
Bolt 3 - Shear Force (kips): [ 0.038965 ; 0.015648 ; 0.0066625 ; 0.016294 ; 0.042968 ; 0.086798 ; 0.13224 ; 0.14314 ; 0.15638 ; 0.17954 ; 0.21494 ; 0.22979 ; 0.25441 ; 0.29638 ; 0.35813 ; 0.45004 ; 0.55651 ; 
0.60554 ; 0.63832 ; 0.66951 ; 0.66296 ; 0.64731 ; 0.62778 ; 0.61949 ; 0.64502 ; 0.73891 ; 1.0614 ; 1.1535 ; 1.2453 ; 1.2748 ; 1.3741 ; 1.7557 ; 2.2295 ; 2.8356 ; 3.5032 ; 3.8839 ] 
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Figure B.388 Connection L8_8_1.0_0.875_6_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_6_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 7.0668e+003 
  
Plastic Stiffness (k/in): 63.3699 
  
Displacement (in): [4.7717e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.056892 ; 0.065235 ; 0.068364 ; 0.073056 ; 0.080096 ; 0.082735 ; 
0.086695 ; 0.092634 ; 0.10154 ; 0.10488 ; 0.1099 ; 0.11178 ; 0.11459 ; 0.11882 ; 0.12516 ; 0.13468 ; 0.14895 ; 0.17035 ; 0.17838 ; 0.19042 ; 0.20848 ; 0.23557 ; 0.26267 ; 0.28976 ; 0.33039 ; 0.34563 ; 0.36849 ; 
0.40278 ; 0.45421 ; 0.53136 ; 0.60851 ; 0.68565 ; 0.71458 ; 0.75798 ; 0.82307 ; 0.92071 ; 0.95733 ; 1.0123 ; 1.0329 ; 1.0637 ; 1.1101 ; 1.1796 ; 1.2839 ; 1.323 ; 1.3816 ; 1.4696 ; 1.6016 ; 1.651 ; 1.7253 ; 1.7531 ; 
1.7949 ; 1.8575 ; 1.9514 ; 2.0924 ; 2.1452 ; 2.2245 ; 2.3434 ; 2.3825 ; 2.4413 ; 2.5 ] 
  
Force (kips): [-1.50044 ; 6.46694 ; 12.302 ; 19.1025 ; 26.4197 ; 31.3261 ; 33.6228 ; 35.4667 ; 37.8808 ; 40.8364 ; 41.7175 ; 42.7994 ; 42.9855 ; 42.9911 ; 42.9752 ; 42.9795 ; 43.6315 ; 43.6446 ; 43.8607 ; 
44.6647 ; 45.5114 ; 45.8243 ; 46.1993 ; 46.7694 ; 47.538 ; 48.5818 ; 50.2335 ; 52.2568 ; 52.9603 ; 53.874 ; 55.0692 ; 56.7715 ; 58.2135 ; 59.4995 ; 61.2148 ; 61.8183 ; 62.7229 ; 64.0416 ; 65.8631 ; 68.3075 ; 
70.429 ; 72.1934 ; 72.8039 ; 73.7148 ; 74.9704 ; 76.6433 ; 77.2191 ; 78.0326 ; 78.3266 ; 78.7554 ; 79.379 ; 80.2343 ; 81.3076 ; 81.6635 ; 82.1594 ; 82.8397 ; 83.7507 ; 84.07 ; 84.5256 ; 84.6857 ; 84.9062 ; 
85.1968 ; 85.54 ; 85.9162 ; 86.0325 ; 86.1836 ; 86.379 ; 86.4394 ; 86.529 ; 86.6161 ] 
  
Bolt 1 - Tensile Force (kips): [48.3385 ; 48.0949 ; 47.8898 ; 47.631 ; 47.3116 ; 47.0183 ; 46.1837 ; 44.3061 ; 41.3782 ; 37.0349 ; 35.4951 ; 33.5123 ; 33.2528 ; 33.2271 ; 33.2072 ; 33.1969 ; 32.9533 ; 32.9272 ; 
32.8987 ; 32.8537 ; 32.8091 ; 32.7869 ; 32.7687 ; 32.7415 ; 32.7014 ; 32.5746 ; 32.1808 ; 31.7688 ; 31.4173 ; 30.9989 ; 30.4827 ; 29.2835 ; 28.3156 ; 27.6656 ; 27.1526 ; 26.9905 ; 26.7254 ; 26.4216 ; 26.1585 ; 
25.4472 ; 24.7349 ; 24.2796 ; 24.1693 ; 24.0601 ; 24.0189 ; 24.0656 ; 24.0917 ; 24.1419 ; 24.1556 ; 24.1582 ; 24.1089 ; 24.0001 ; 23.863 ; 23.7834 ; 23.671 ; 23.521 ; 23.4226 ; 23.3903 ; 23.3517 ; 23.3386 ; 
23.3215 ; 23.3018 ; 23.2841 ; 23.2778 ; 23.272 ; 23.2514 ; 23.2275 ; 23.2199 ; 23.2102 ; 23.1881 ] 
  
Bolt 1 - Shear Force (kips): [0.0758305 ; 0.24908 ; 0.47539 ; 0.752163 ; 1.07016 ; 1.34411 ; 2.11548 ; 3.65073 ; 5.81627 ; 8.70976 ; 9.64687 ; 10.8094 ; 10.9613 ; 10.9628 ; 10.9581 ; 10.9684 ; 11.3469 ; 
11.3569 ; 11.5268 ; 11.9241 ; 12.3441 ; 12.5193 ; 12.6545 ; 12.9852 ; 13.3701 ; 14.0634 ; 16.1903 ; 17.7791 ; 18.6463 ; 19.5756 ; 20.6208 ; 22.8116 ; 24.7559 ; 26.3488 ; 28.0803 ; 28.6732 ; 29.5245 ; 30.6321 ; 
32.1079 ; 34.8175 ; 37.3415 ; 39.0612 ; 39.5549 ; 40.1908 ; 41.107 ; 42.2896 ; 42.6925 ; 43.2634 ; 43.4726 ; 43.8007 ; 44.4432 ; 45.3481 ; 46.4791 ; 46.8841 ; 47.4266 ; 48.1197 ; 48.8562 ; 49.0956 ; 49.4205 ; 
49.5331 ; 49.6919 ; 49.9051 ; 50.1749 ; 50.5019 ; 50.6197 ; 50.813 ; 51.0789 ; 51.165 ; 51.2859 ; 51.4279 ] 
  
Bolt 2 - Tensile Force (kips): [48.3388 ; 48.0512 ; 47.8069 ; 47.5118 ; 47.1702 ; 46.8854 ; 46.0718 ; 44.2237 ; 41.405 ; 37.4311 ; 36.1171 ; 34.4129 ; 34.0551 ; 33.9895 ; 33.963 ; 33.9579 ; 33.7946 ; 33.7732 ; 
33.8093 ; 33.9492 ; 34.1382 ; 34.2157 ; 34.3151 ; 34.5044 ; 34.8295 ; 35.3149 ; 36.0596 ; 36.9002 ; 37.2774 ; 37.8101 ; 38.5379 ; 39.4522 ; 40.2397 ; 41.0042 ; 41.9454 ; 42.2524 ; 42.6456 ; 43.1847 ; 43.9519 ; 
44.805 ; 45.5976 ; 46.2321 ; 46.3881 ; 46.7097 ; 47.3122 ; 48.3553 ; 48.7558 ; 49.3342 ; 49.5537 ; 49.8715 ; 50.3167 ; 50.89 ; 51.6009 ; 51.849 ; 52.2233 ; 52.7687 ; 53.4661 ; 53.7063 ; 54.0598 ; 54.1876 ; 
54.365 ; 54.6039 ; 54.9017 ; 55.2835 ; 55.4244 ; 55.6322 ; 55.9367 ; 56.0373 ; 56.1876 ; 56.3373 ] 
  
Bolt 2 - Shear Force (kips): [0.0537169 ; 0.328604 ; 0.603805 ; 0.937869 ; 1.31671 ; 1.63821 ; 2.40147 ; 3.92605 ; 6.06877 ; 8.87375 ; 9.7655 ; 10.9257 ; 11.1701 ; 11.2039 ; 11.2064 ; 11.2057 ; 11.6464 ; 
11.6652 ; 11.7171 ; 12.1359 ; 12.5946 ; 12.7549 ; 13.0185 ; 13.2769 ; 13.6764 ; 14.1567 ; 15.103 ; 17.1292 ; 17.6051 ; 18.1955 ; 18.9783 ; 20.2238 ; 21.1178 ; 21.7848 ; 22.8242 ; 23.1975 ; 23.7466 ; 24.4629 ; 
25.3973 ; 26.3907 ; 27.1148 ; 28.0114 ; 28.4694 ; 29.0863 ; 29.8145 ; 30.6722 ; 30.9862 ; 31.4375 ; 31.5967 ; 31.826 ; 32.1175 ; 32.5446 ; 33.1582 ; 33.4078 ; 33.7419 ; 34.1759 ; 34.7785 ; 34.9812 ; 35.2561 ; 
35.3518 ; 35.4877 ; 35.6753 ; 35.913 ; 36.1669 ; 36.2458 ; 36.3334 ; 36.4395 ; 36.4715 ; 36.5198 ; 36.5618 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9446 ; 50.017 ; 50.3188 ; 51.1782 ; 52.1126 ; 52.6181 ; 53.0595 ; 53.7583 ; 54.9164 ; 55.3495 ; 55.9691 ; 56.0857 ; 56.0909 ; 56.0768 ; 56.0817 ; 56.4928 ; 56.5004 ; 
56.6414 ; 57.2153 ; 57.8888 ; 58.1544 ; 58.4937 ; 59.0412 ; 59.8235 ; 60.9458 ; 62.6148 ; 64.7262 ; 65.4604 ; 66.459 ; 67.8113 ; 69.7081 ; 71.3602 ; 72.7856 ; 74.6318 ; 75.2704 ; 76.2395 ; 77.6464 ; 79.5417 ; 
82.1098 ; 84.4632 ; 86.2005 ; 86.7483 ; 87.5439 ; 88.7157 ; 90.4937 ; 91.0924 ; 91.9034 ; 92.1889 ; 92.6003 ; 93.1822 ; 93.9394 ; 94.7087 ; 94.9269 ; 95.2147 ; 95.5948 ; 96.1442 ; 96.3502 ; 96.6324 ; 96.7201 ; 
96.8718 ; 97.0784 ; 97.3092 ; 97.5791 ; 97.6607 ; 97.8419 ; 98.1533 ; 98.2499 ; 98.3921 ; 98.5279 ] 
  
Bolt 3 - Shear Force (kips): [0.0129003 ; 0.0634114 ; 0.134191 ; 0.230914 ; 0.357237 ; 0.45995 ; 0.519741 ; 0.567463 ; 0.636659 ; 0.742715 ; 0.781672 ; 0.833955 ; 0.844011 ; 0.844654 ; 0.843828 ; 0.844184 ; 
0.879405 ; 0.880331 ; 0.892599 ; 0.942343 ; 1.00704 ; 1.03471 ; 1.07266 ; 1.13851 ; 1.24047 ; 1.39546 ; 1.58985 ; 1.81464 ; 1.88396 ; 1.98054 ; 2.10855 ; 2.2565 ; 2.36069 ; 2.43534 ; 2.53215 ; 2.56253 ; 
2.60005 ; 2.64988 ; 2.95734 ; 5.28464 ; 7.75271 ; 9.168 ; 9.55977 ; 9.96432 ; 10.5655 ; 11.7011 ; 12.0599 ; 12.4535 ; 12.58 ; 12.7332 ; 12.9032 ; 13.0066 ; 13.093 ; 13.1132 ; 13.1347 ; 13.1103 ; 13.1266 ; 
13.1114 ; 12.808 ; 12.6737 ; 12.4818 ; 12.1919 ; 11.7876 ; 11.2739 ; 11.0477 ; 10.752 ; 10.2813 ; 10.1202 ; 9.88223 ; 9.64361 ] 
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Figure B.389 Connection L8_8_1.0_0.875_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.7815e+003 
  
Plastic Stiffness (k/in): 11.3338 
  
Displacement (in): [4.9483e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.16699 ; 0.19514 ; 0.23738 ; 0.30073 ; 0.32449 ; 0.3334 ; 
0.34676 ; 0.36681 ; 0.39687 ; 0.44198 ; 0.45889 ; 0.48426 ; 0.52231 ; 0.5794 ; 0.66502 ; 0.69713 ; 0.74529 ; 0.76335 ; 0.79044 ; 0.83108 ; 0.84632 ; 0.86918 ; 0.90346 ; 0.9549 ; 1.032 ; 1.061 ; 1.1044 ; 1.1695 ; 
1.1939 ; 1.2305 ; 1.2854 ; 1.3678 ; 1.4914 ; 1.5377 ; 1.6072 ; 1.7115 ; 1.8679 ; 2.1025 ; 2.165 ; 2.2587 ; 2.3994 ; 2.5 ] 
  
Force (kips): [-1.53403 ; 1.7269 ; 3.89857 ; 6.66706 ; 10.1653 ; 14.4765 ; 18.9624 ; 23.226 ; 26.1344 ; 27.4074 ; 28.5023 ; 28.8981 ; 29.4697 ; 30.3 ; 31.4557 ; 31.8676 ; 32.0524 ; 32.325 ; 32.6782 ; 33.2075 ; 
33.94 ; 34.1969 ; 34.5748 ; 35.1209 ; 35.8951 ; 36.9422 ; 37.3045 ; 37.8227 ; 38.0432 ; 38.3413 ; 38.7743 ; 38.9497 ; 39.1992 ; 39.5352 ; 40.0055 ; 40.7152 ; 40.9834 ; 41.3998 ; 41.9713 ; 42.1844 ; 42.4908 ; 
42.9678 ; 43.651 ; 44.552 ; 44.8764 ; 45.3296 ; 45.9918 ; 46.8781 ; 48.0192 ; 48.2948 ; 48.6859 ; 49.2363 ; 49.612 ] 
  
Bolt 1 - Tensile Force (kips): [48.3348 ; 48.2392 ; 48.1712 ; 48.0752 ; 47.9416 ; 47.7591 ; 47.5366 ; 47.2694 ; 46.8623 ; 46.1744 ; 45.2461 ; 44.836 ; 44.1675 ; 43.1172 ; 41.5256 ; 40.9207 ; 40.6728 ; 40.2985 ; 
39.7578 ; 38.9288 ; 37.7084 ; 37.2573 ; 36.5835 ; 35.6064 ; 34.2565 ; 33.3319 ; 33.3235 ; 33.3217 ; 33.3223 ; 33.3249 ; 33.3308 ; 33.2535 ; 33.1765 ; 33.1802 ; 33.1988 ; 33.246 ; 33.2685 ; 33.1746 ; 33.1548 ; 
33.1371 ; 33.1394 ; 32.9595 ; 32.5373 ; 32.0309 ; 31.6925 ; 31.3909 ; 30.616 ; 29.3595 ; 28.246 ; 28.0926 ; 27.7538 ; 27.3386 ; 27.1335 ] 
  
Bolt 1 - Shear Force (kips): [0.0767512 ; 0.079766 ; 0.160526 ; 0.2729 ; 0.42389 ; 0.626457 ; 0.863952 ; 1.13145 ; 1.52485 ; 2.15578 ; 2.93678 ; 3.2685 ; 3.79643 ; 4.59553 ; 5.75001 ; 6.17583 ; 6.34801 ; 
6.60529 ; 6.97277 ; 7.5266 ; 8.32483 ; 8.61353 ; 9.03396 ; 9.6289 ; 10.4299 ; 10.986 ; 10.9917 ; 10.9948 ; 10.9956 ; 10.9963 ; 10.999 ; 11.1516 ; 11.2703 ; 11.2756 ; 11.2745 ; 11.274 ; 11.2751 ; 12.0333 ; 
12.6834 ; 13.037 ; 13.4104 ; 14.536 ; 16.4799 ; 18.4299 ; 19.2621 ; 20.0865 ; 21.7462 ; 24.3198 ; 27.1093 ; 27.6524 ; 28.576 ; 29.7475 ; 30.3899 ] 
  
Bolt 2 - Tensile Force (kips): [48.3258 ; 48.2299 ; 48.1498 ; 48.0407 ; 47.9122 ; 47.7648 ; 47.6407 ; 47.571 ; 47.4833 ; 47.2507 ; 47.25 ; 47.3007 ; 47.4045 ; 47.579 ; 47.8086 ; 47.8809 ; 47.899 ; 47.9224 ; 
47.959 ; 47.9998 ; 48.0735 ; 48.1086 ; 48.1732 ; 48.2927 ; 48.5373 ; 48.9444 ; 49.0799 ; 49.2585 ; 49.3195 ; 49.4118 ; 49.547 ; 49.6057 ; 49.6786 ; 49.7719 ; 49.9033 ; 50.0543 ; 50.1293 ; 50.3376 ; 50.6035 ; 
50.7292 ; 50.8814 ; 51.0663 ; 51.3827 ; 51.9299 ; 52.1175 ; 52.4142 ; 52.7648 ; 53.2262 ; 54.0107 ; 54.2263 ; 54.5499 ; 54.9528 ; 55.1915 ] 
  
Bolt 2 - Shear Force (kips): [0.0552097 ; 0.120278 ; 0.230252 ; 0.375661 ; 0.56847 ; 0.819982 ; 1.10194 ; 1.40493 ; 1.81423 ; 2.40274 ; 3.1021 ; 3.38738 ; 3.83134 ; 4.48578 ; 5.40449 ; 5.73445 ; 5.86735 ; 
6.06524 ; 6.34443 ; 6.76107 ; 7.34784 ; 7.55807 ; 7.8653 ; 8.30278 ; 8.91491 ; 9.76959 ; 10.0783 ; 10.516 ; 10.6786 ; 10.9071 ; 11.2306 ; 11.3288 ; 11.4844 ; 11.7246 ; 12.0625 ; 12.8601 ; 13.1841 ; 13.4052 ; 
13.9221 ; 14.0565 ; 14.3467 ; 14.8175 ; 15.2872 ; 15.8295 ; 16.0486 ; 16.4206 ; 16.8833 ; 17.4095 ; 17.9625 ; 18.1238 ; 18.3207 ; 18.8082 ; 19.2877 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8949 ; 49.8436 ; 49.8673 ; 50.0328 ; 50.4404 ; 51.3463 ; 52.5881 ; 53.9572 ; 55.5359 ; 57.5328 ; 58.2166 ; 59.1859 ; 60.5721 ; 62.5058 ; 63.1874 ; 63.4228 ; 63.7356 ; 
64.1666 ; 64.7248 ; 65.5185 ; 65.7903 ; 66.2019 ; 66.88 ; 67.9277 ; 69.5042 ; 70.0632 ; 70.8226 ; 71.1506 ; 71.5318 ; 72.0062 ; 72.1869 ; 72.4687 ; 72.82 ; 73.2882 ; 74.1137 ; 74.4685 ; 74.9667 ; 75.67 ; 75.9376 
; 76.2596 ; 76.8024 ; 77.6469 ; 79.0042 ; 79.5206 ; 80.2439 ; 81.3417 ; 82.6056 ; 84.177 ; 84.5729 ; 85.0289 ; 85.6015 ; 86.0601 ] 
  
Bolt 3 - Shear Force (kips): [0.0385698 ; 0.0130895 ; 0.0459202 ; 0.0973274 ; 0.167453 ; 0.266206 ; 0.392525 ; 0.559222 ; 0.733022 ; 0.824459 ; 0.919489 ; 0.958418 ; 1.02032 ; 1.11426 ; 1.23748 ; 1.27662 ; 
1.30571 ; 1.36158 ; 1.44401 ; 2.64908 ; 4.47235 ; 5.01225 ; 5.91311 ; 7.12031 ; 8.54725 ; 9.9748 ; 10.3724 ; 10.822 ; 10.7581 ; 10.7055 ; 10.603 ; 10.4955 ; 10.3195 ; 10.0612 ; 9.81727 ; 9.59557 ; 9.46928 ; 
9.29722 ; 9.18563 ; 9.18188 ; 9.17858 ; 9.13742 ; 9.0161 ; 8.78234 ; 8.76514 ; 8.73819 ; 8.42295 ; 8.02843 ; 7.49871 ; 7.35775 ; 7.18719 ; 6.96177 ; 6.95719 ] 
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Figure B.390 Connection L8_8_1.0_0.875_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 908.0594 
  
Plastic Stiffness (k/in): 4.1486 
  
Displacement (in): [4.4388e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.18141 ; 0.27485 ; 0.30989 ; 0.36245 ; 0.44128 ; 0.55954 ; 0.60389 ; 0.67041 ; 0.77019 ; 
0.91986 ; 0.97599 ; 0.99704 ; 1.0286 ; 1.076 ; 1.147 ; 1.2535 ; 1.4134 ; 1.6531 ; 1.743 ; 1.8779 ; 2.0802 ; 2.3836 ; 2.8387 ; 3.5214 ; 3.6921 ; 3.8628 ; 4.1188 ; 4.5028 ; 4.6468 ; 4.8628 ; 5.1869 ; 5.6729 ; 6.3729 ; 7 
] 
  
Force (kips): [-1.48221 ; 1.69762 ; 3.48374 ; 5.80753 ; 8.74836 ; 11.7557 ; 14.0928 ; 15.0732 ; 15.6208 ; 16.4448 ; 16.7542 ; 17.1902 ; 17.7886 ; 18.5891 ; 18.8654 ; 19.2587 ; 19.7968 ; 20.5044 ; 20.7831 ; 
20.8892 ; 21.038 ; 21.252 ; 21.578 ; 22.0296 ; 22.6374 ; 23.4675 ; 23.751 ; 24.1484 ; 24.6944 ; 25.4321 ; 26.3762 ; 27.4632 ; 27.6907 ; 27.9003 ; 28.1832 ; 28.5485 ; 28.6728 ; 28.8443 ; 29.073 ; 29.366 ; 29.6926 
; 29.8885 ] 
  
Bolt 1 - Tensile Force (kips): [48.3351 ; 48.2409 ; 48.1822 ; 48.0954 ; 47.9689 ; 47.8155 ; 47.6748 ; 47.6145 ; 47.5855 ; 47.5334 ; 47.5121 ; 47.4792 ; 47.426 ; 47.3256 ; 47.2803 ; 47.188 ; 46.8292 ; 45.9449 ; 
45.5797 ; 45.4384 ; 45.2278 ; 44.9106 ; 44.4285 ; 43.7131 ; 42.6598 ; 41.1078 ; 40.5277 ; 39.6769 ; 38.4501 ; 36.7253 ; 34.5191 ; 33.4707 ; 33.471 ; 33.4748 ; 33.4862 ; 33.507 ; 33.4482 ; 33.4576 ; 33.4802 ; 
33.522 ; 33.5959 ; 33.6635 ] 
  
Bolt 1 - Shear Force (kips): [0.0756109 ; 0.0825131 ; 0.153518 ; 0.256959 ; 0.40254 ; 0.576858 ; 0.734423 ; 0.803737 ; 0.841998 ; 0.90796 ; 0.934078 ; 0.973963 ; 1.03609 ; 1.14537 ; 1.19273 ; 1.28589 ; 
1.63715 ; 2.42277 ; 2.72783 ; 2.84417 ; 3.01625 ; 3.27234 ; 3.65541 ; 4.20896 ; 4.99647 ; 6.11158 ; 6.51643 ; 7.09767 ; 7.91686 ; 9.02669 ; 10.3686 ; 11.0362 ; 11.0415 ; 11.0447 ; 11.0497 ; 11.057 ; 11.1881 ; 
11.1904 ; 11.1814 ; 11.1614 ; 11.134 ; 11.1096 ] 
  
Bolt 2 - Tensile Force (kips): [48.3275 ; 48.2378 ; 48.1715 ; 48.094 ; 48.0187 ; 47.985 ; 48.0071 ; 48.0252 ; 48.0386 ; 48.0862 ; 48.1121 ; 48.1522 ; 48.2238 ; 48.3793 ; 48.4604 ; 48.5869 ; 48.7137 ; 48.8923 ; 
48.9834 ; 49.0171 ; 49.0684 ; 49.1527 ; 49.2701 ; 49.432 ; 49.6637 ; 49.9673 ; 50.0981 ; 50.3133 ; 50.6578 ; 51.2101 ; 52.018 ; 52.9497 ; 53.1417 ; 53.3202 ; 53.5636 ; 53.8797 ; 53.9898 ; 54.142 ; 54.3459 ; 
54.6189 ; 54.8857 ; 55.0655 ] 
  
Bolt 2 - Shear Force (kips): [0.0543947 ; 0.129841 ; 0.2323 ; 0.372547 ; 0.563296 ; 0.77762 ; 0.959096 ; 1.03479 ; 1.07714 ; 1.14951 ; 1.17744 ; 1.22016 ; 1.28771 ; 1.40678 ; 1.45629 ; 1.55364 ; 1.87141 ; 
2.5428 ; 2.79786 ; 2.89467 ; 3.03699 ; 3.24576 ; 3.55485 ; 3.99641 ; 4.61167 ; 5.45263 ; 5.74415 ; 6.15283 ; 6.7054 ; 7.43337 ; 8.33563 ; 9.43157 ; 9.66751 ; 9.88441 ; 10.1727 ; 10.5328 ; 10.6361 ; 10.7957 ; 
11.0018 ; 11.2544 ; 11.7133 ; 12.0756 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8509 ; 49.8024 ; 49.9008 ; 50.2026 ; 50.8983 ; 52.1551 ; 53.0739 ; 53.9701 ; 55.4455 ; 56.0449 ; 56.9998 ; 58.5241 ; 60.7854 ; 61.6131 ; 62.8 ; 64.4209 ; 66.5652 ; 67.3868 
; 67.6869 ; 68.082 ; 68.6307 ; 69.4533 ; 70.517 ; 71.8199 ; 73.9214 ; 74.539 ; 75.3604 ; 76.5525 ; 78.3911 ; 81.1449 ; 84.5897 ; 85.4196 ; 86.1028 ; 86.9726 ; 88.1397 ; 88.5484 ; 89.1248 ; 89.9436 ; 91.0134 ; 
92.2721 ; 93.1489 ] 
  
Bolt 3 - Shear Force (kips): [0.037146 ; 0.021163 ; 0.060068 ; 0.12075 ; 0.20366 ; 0.2939 ; 0.3808 ; 0.51009 ; 0.61921 ; 0.64319 ; 0.65297 ; 0.66433 ; 0.69207 ; 0.76585 ; 0.79486 ; 0.83504 ; 0.89091 ; 0.98264 ; 
1.1013 ; 1.1795 ; 1.1892 ; 1.2316 ; 1.7122 ; 2.1257 ; 2.3073 ; 2.3455 ; 2.3208 ; 2.3907 ; 2.422 ; 2.7916 ; 3.0639 ; 2.1003 ; 1.8948 ; 1.7696 ; 1.6291 ; 1.4387 ; 1.3621 ; 1.2687 ; 1.2054 ; 1.3037 ; 1.8541 ; 2.3032 ] 
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Figure B.391 Connection L8_8_1.0_0.875_8_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_8_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 5.3682e+003 
  
Plastic Stiffness (k/in): 83.0341 
  
Displacement (in): [4.9946e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.07384 ; 0.076479 ; 0.080439 ; 
0.086378 ; 0.088606 ; 0.091946 ; 0.093199 ; 0.095078 ; 0.097897 ; 0.098954 ; 0.10054 ; 0.10292 ; 0.10649 ; 0.11184 ; 0.11987 ; 0.1319 ; 0.13642 ; 0.14319 ; 0.14997 ; 0.15674 ; 0.1669 ; 0.18214 ; 0.205 ; 
0.23928 ; 0.25214 ; 0.25696 ; 0.2642 ; 0.27504 ; 0.29132 ; 0.31573 ; 0.35234 ; 0.40726 ; 0.48965 ; 0.52054 ; 0.56688 ; 0.58426 ; 0.61033 ; 0.64943 ; 0.70808 ; 0.73007 ; 0.76306 ; 0.81255 ; 0.88678 ; 0.91461 ; 
0.95637 ; 1.019 ; 1.1129 ; 1.2539 ; 1.3067 ; 1.3265 ; 1.3563 ; 1.4008 ; 1.4677 ; 1.568 ; 1.7185 ; 1.9443 ; 2.1942 ; 2.4442 ; 2.5 ] 
  
Force (kips): [-1.24704 ; 21.421 ; 24.9649 ; 27.9528 ; 31.6219 ; 33.9159 ; 35.8574 ; 38.4213 ; 41.5402 ; 42.4361 ; 42.9572 ; 42.9521 ; 42.939 ; 42.934 ; 43.1129 ; 43.6091 ; 43.6041 ; 43.5983 ; 43.591 ; 43.7283 ; 
44.4718 ; 45.2709 ; 45.563 ; 45.9825 ; 46.5535 ; 47.4419 ; 49.0141 ; 51.6028 ; 54.3607 ; 55.1768 ; 56.2884 ; 57.2223 ; 58.0863 ; 59.2235 ; 60.7433 ; 62.7156 ; 65.2252 ; 66.0471 ; 66.3477 ; 66.7848 ; 67.4054 ; 
68.2751 ; 69.4745 ; 71.1425 ; 73.4227 ; 76.2451 ; 77.1949 ; 78.5012 ; 78.9806 ; 79.6446 ; 80.5641 ; 81.8105 ; 82.2434 ; 82.8623 ; 83.721 ; 84.7858 ; 85.0856 ; 85.4518 ; 85.8778 ; 86.3752 ; 86.9761 ; 87.1749 ; 
87.2446 ; 87.3424 ; 87.4828 ; 87.6804 ; 87.9572 ; 88.3418 ; 88.868 ; 89.4014 ; 89.884 ; 89.985 ] 
  
Bolt 1 - Tensile Force (kips): [48.3411 ; 47.478 ; 47.3078 ; 47.1528 ; 46.914 ; 45.9157 ; 43.8866 ; 40.6731 ; 35.8205 ; 34.1679 ; 33.2444 ; 33.2287 ; 33.2133 ; 33.2084 ; 33.1106 ; 32.9451 ; 32.9225 ; 32.9168 ; 
32.9114 ; 32.8957 ; 32.8504 ; 32.8157 ; 32.7878 ; 32.7664 ; 32.7372 ; 32.7009 ; 32.5186 ; 32.2205 ; 31.9107 ; 31.7367 ; 31.3511 ; 31.0582 ; 30.8729 ; 30.492 ; 29.5569 ; 28.3322 ; 27.3773 ; 27.1552 ; 27.0516 ; 
26.9251 ; 26.7798 ; 26.655 ; 26.6366 ; 26.3547 ; 25.6375 ; 25.3368 ; 25.3651 ; 25.5229 ; 25.5928 ; 25.71 ; 25.855 ; 26.0603 ; 26.1444 ; 26.2517 ; 26.3878 ; 26.4579 ; 26.4375 ; 26.4246 ; 26.41 ; 26.417 ; 26.4844 ; 
26.5206 ; 26.5338 ; 26.5557 ; 26.5918 ; 26.6523 ; 26.7464 ; 26.9033 ; 27.1076 ; 27.2213 ; 27.2335 ; 27.2342 ] 
  
Bolt 1 - Shear Force (kips): [0.0686251 ; 0.929559 ; 1.09441 ; 1.23816 ; 1.45551 ; 2.35092 ; 3.97842 ; 6.30897 ; 9.45061 ; 10.4259 ; 10.9649 ; 10.964 ; 10.9601 ; 10.9587 ; 11.1269 ; 11.358 ; 11.361 ; 11.3601 ; 
11.358 ; 11.489 ; 11.8846 ; 12.2137 ; 12.4388 ; 12.6037 ; 12.9144 ; 13.3811 ; 14.5798 ; 16.086 ; 17.3948 ; 17.8678 ; 18.7894 ; 19.4457 ; 19.8709 ; 20.5932 ; 22.3364 ; 24.8026 ; 27.4978 ; 28.3079 ; 28.6403 ; 
29.0944 ; 29.6951 ; 30.4735 ; 31.5325 ; 33.4541 ; 36.6854 ; 39.4072 ; 40.0882 ; 40.9423 ; 41.2461 ; 41.7168 ; 42.389 ; 43.3064 ; 43.622 ; 44.1176 ; 44.8599 ; 45.8855 ; 46.2698 ; 46.7516 ; 47.3452 ; 48.0527 ; 
48.9113 ; 49.1937 ; 49.2968 ; 49.4455 ; 49.6589 ; 49.9607 ; 50.3839 ; 50.9572 ; 51.7569 ; 52.6762 ; 53.43 ; 53.5584 ] 
  
Bolt 2 - Tensile Force (kips): [48.3384 ; 47.4241 ; 47.2527 ; 47.1029 ; 46.8809 ; 45.9035 ; 43.9008 ; 40.7631 ; 36.1383 ; 34.5626 ; 33.6117 ; 33.591 ; 33.5763 ; 33.572 ; 33.5581 ; 33.328 ; 33.3045 ; 33.2984 ; 
33.2926 ; 33.305 ; 33.3496 ; 33.4081 ; 33.4319 ; 33.4652 ; 33.5151 ; 33.6242 ; 33.7971 ; 33.8583 ; 34.0621 ; 34.1646 ; 34.4033 ; 34.6556 ; 34.8268 ; 35.2078 ; 35.9931 ; 37.1781 ; 38.6329 ; 39.3097 ; 39.5505 ; 
39.9152 ; 40.4586 ; 41.2605 ; 42.4483 ; 43.9412 ; 45.7399 ; 47.6334 ; 48.1025 ; 48.7637 ; 49.0259 ; 49.4324 ; 50.0269 ; 50.8829 ; 51.1818 ; 51.6249 ; 52.2339 ; 52.9483 ; 53.1567 ; 53.4234 ; 53.7769 ; 54.2502 ; 
54.9166 ; 55.1532 ; 55.245 ; 55.3808 ; 55.5794 ; 55.8707 ; 56.2966 ; 56.9099 ; 57.7821 ; 58.7591 ; 59.7035 ; 59.9075 ] 
  
Bolt 2 - Shear Force (kips): [0.0467168 ; 1.05762 ; 1.2389 ; 1.39666 ; 1.63169 ; 2.5139 ; 4.13191 ; 6.44411 ; 9.51444 ; 10.486 ; 11.0727 ; 11.0797 ; 11.0792 ; 11.0783 ; 11.1227 ; 11.5048 ; 11.511 ; 11.5101 ; 
11.508 ; 11.5117 ; 11.8488 ; 12.3137 ; 12.383 ; 12.6491 ; 12.9262 ; 13.3599 ; 13.8141 ; 15.1532 ; 16.8319 ; 17.2654 ; 17.6535 ; 18.065 ; 18.7659 ; 19.5556 ; 20.2341 ; 21.2315 ; 23.0057 ; 23.5097 ; 23.6838 ; 
23.9466 ; 24.319 ; 24.8046 ; 25.4174 ; 26.1057 ; 26.8384 ; 28.0758 ; 28.6523 ; 29.351 ; 29.5706 ; 29.8542 ; 30.2134 ; 30.6778 ; 30.845 ; 31.0743 ; 31.3957 ; 31.8323 ; 31.9834 ; 32.1885 ; 32.4292 ; 32.7294 ; 
33.0821 ; 33.2173 ; 33.2649 ; 33.3328 ; 33.4297 ; 33.5665 ; 33.754 ; 34.0087 ; 34.3475 ; 34.6609 ; 34.9476 ; 35.0105 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 50.4405 ; 50.7989 ; 51.2583 ; 51.914 ; 52.3748 ; 52.7863 ; 53.4097 ; 54.4162 ; 54.7765 ; 55.0062 ; 55.0035 ; 54.9923 ; 54.9879 ; 55.0721 ; 55.3041 ; 55.3 ; 55.2946 ; 55.2876 ; 
55.3574 ; 55.7311 ; 56.1708 ; 56.3389 ; 56.5918 ; 56.9492 ; 57.5343 ; 58.6762 ; 60.8243 ; 63.5565 ; 64.4251 ; 65.641 ; 66.6932 ; 67.6654 ; 68.9525 ; 70.6285 ; 72.7083 ; 75.1738 ; 75.9791 ; 76.272 ; 76.699 ; 
77.3114 ; 78.1797 ; 79.3945 ; 81.0953 ; 83.4382 ; 86.414 ; 87.4041 ; 88.7224 ; 89.1853 ; 89.8208 ; 90.7395 ; 92.0146 ; 92.4746 ; 93.1141 ; 94.0018 ; 95.1033 ; 95.4113 ; 95.7832 ; 96.2201 ; 96.6898 ; 97.2209 ; 
97.3894 ; 97.4485 ; 97.5333 ; 97.6527 ; 97.8139 ; 98.0279 ; 98.3038 ; 98.6029 ; 98.7692 ; 98.8683 ; 98.8888 ] 
  
Bolt 3 - Shear Force (kips): [0.019328 ; 0.25883 ; 0.31531 ; 0.36608 ; 0.43223 ; 0.47955 ; 0.5184 ; 0.57343 ; 0.64502 ; 0.66684 ; 0.67989 ; 0.67974 ; 0.67898 ; 0.67869 ; 0.68394 ; 0.69647 ; 0.69643 ; 0.69615 ; 
0.69577 ; 0.69958 ; 0.7175 ; 0.73748 ; 0.74488 ; 0.75583 ; 0.77122 ; 0.79741 ; 0.8449 ; 0.93855 ; 1.0755 ; 1.1156 ; 1.1666 ; 1.2114 ; 1.2516 ; 1.308 ; 1.3863 ; 1.4898 ; 1.6349 ; 1.6788 ; 1.6929 ; 1.713 ; 1.7399 ; 
1.7745 ; 1.8185 ; 1.8648 ; 1.8985 ; 1.8859 ; 1.8898 ; 2.2551 ; 2.615 ; 3.0618 ; 3.982 ; 4.9555 ; 5.3712 ; 5.8445 ; 6.3545 ; 6.8762 ; 7.0134 ; 7.1736 ; 7.2665 ; 7.1348 ; 6.7019 ; 6.5112 ; 6.431 ; 6.3043 ; 6.1152 ; 
5.8331 ; 5.4162 ; 4.8258 ; 4.0373 ; 3.3512 ; 2.7443 ; 2.6138 ] 
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Figure B.392 Connection L8_8_1.0_0.875_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2.8684e+003 
  
Plastic Stiffness (k/in): 17.3449 
  
Displacement (in): [3.8404e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 0.20294 ; 0.29797 ; 0.3336 ; 
0.34697 ; 0.36701 ; 0.39708 ; 0.44218 ; 0.45909 ; 0.48446 ; 0.52252 ; 0.5796 ; 0.601 ; 0.60903 ; 0.62107 ; 0.63913 ; 0.66622 ; 0.70686 ; 0.76782 ; 0.79068 ; 0.79925 ; 0.81211 ; 0.83139 ; 0.86032 ; 0.86756 ; 
0.87479 ; 0.88564 ; 0.90191 ; 0.92632 ; 0.96294 ; 1.0179 ; 1.0385 ; 1.0462 ; 1.0578 ; 1.0751 ; 1.1012 ; 1.1403 ; 1.199 ; 1.2869 ; 1.4189 ; 1.4684 ; 1.5426 ; 1.654 ; 1.6957 ; 1.7583 ; 1.8523 ; 1.9932 ; 2.2046 ; 
2.2671 ; 2.3608 ; 2.5 ] 
  
Force (kips): [-1.26875 ; 1.95158 ; 4.33356 ; 7.38114 ; 11.2628 ; 16.091 ; 17.654 ; 19.7023 ; 22.2554 ; 25.4922 ; 28.6966 ; 31.539 ; 33.5204 ; 35.1172 ; 36.6075 ; 38.5649 ; 39.2637 ; 39.562 ; 39.9823 ; 40.6167 ; 
41.4454 ; 41.7443 ; 42.1591 ; 42.7551 ; 43.559 ; 43.8419 ; 43.9538 ; 44.123 ; 44.3533 ; 44.6882 ; 45.1748 ; 45.8846 ; 46.1617 ; 46.28 ; 46.4591 ; 46.7016 ; 47.0692 ; 47.173 ; 47.2713 ; 47.4205 ; 47.6294 ; 
47.9481 ; 48.4837 ; 49.1956 ; 49.438 ; 49.5362 ; 49.6796 ; 49.8913 ; 50.1952 ; 50.6131 ; 51.2255 ; 52.1056 ; 53.3096 ; 53.7388 ; 54.3483 ; 55.1934 ; 55.5077 ; 55.9569 ; 56.5973 ; 57.4833 ; 58.6276 ; 58.9388 ; 
59.3782 ; 59.9862 ] 
  
Bolt 1 - Tensile Force (kips): [48.3355 ; 48.2342 ; 48.1514 ; 48.0337 ; 47.8694 ; 47.6421 ; 47.5602 ; 47.4455 ; 47.2875 ; 47.0586 ; 46.3971 ; 45.2683 ; 43.8541 ; 42.0718 ; 40.135 ; 37.1697 ; 36.0452 ; 35.6075 ; 
34.9888 ; 34.1243 ; 33.2428 ; 33.2116 ; 33.1882 ; 33.1736 ; 33.1749 ; 33.1772 ; 33.1311 ; 33.0075 ; 33.0083 ; 33.0246 ; 33.0643 ; 33.1449 ; 33.1822 ; 33.1521 ; 33.1091 ; 33.1128 ; 33.1319 ; 33.1318 ; 33.1355 ; 
33.1497 ; 33.1626 ; 33.0971 ; 32.7549 ; 32.4646 ; 32.4171 ; 32.3303 ; 32.1935 ; 31.9974 ; 31.7667 ; 31.5767 ; 30.9459 ; 29.7033 ; 28.7935 ; 28.5054 ; 28.195 ; 28.1083 ; 28.0016 ; 27.8221 ; 27.5306 ; 27.0777 ; 
26.689 ; 26.6423 ; 26.6456 ; 26.7258 ] 
  
Bolt 1 - Shear Force (kips): [0.0680478 ; 0.0983952 ; 0.198691 ; 0.335259 ; 0.519327 ; 0.766579 ; 0.851641 ; 0.968198 ; 1.12215 ; 1.33483 ; 1.94424 ; 2.8907 ; 3.99729 ; 5.30552 ; 6.65086 ; 8.58111 ; 9.26883 ; 
9.52825 ; 9.89285 ; 10.3992 ; 10.9206 ; 10.9346 ; 10.942 ; 10.9441 ; 10.9468 ; 10.9478 ; 11.0499 ; 11.2559 ; 11.2687 ; 11.2772 ; 11.2846 ; 11.2983 ; 11.3056 ; 11.5273 ; 11.9145 ; 12.2011 ; 12.6015 ; 12.7613 ; 
12.9016 ; 13.0677 ; 13.2976 ; 13.8343 ; 15.4279 ; 17.0485 ; 17.4038 ; 17.6718 ; 18.0639 ; 18.5864 ; 19.2112 ; 19.8842 ; 21.4165 ; 24.034 ; 27.1301 ; 28.0691 ; 29.4241 ; 30.8815 ; 31.4607 ; 32.371 ; 33.8495 ; 
36.0328 ; 38.3171 ; 38.8004 ; 39.4394 ; 40.2329 ] 
  
Bolt 2 - Tensile Force (kips): [48.3237 ; 48.237 ; 48.1455 ; 48.0191 ; 47.8671 ; 47.6779 ; 47.6202 ; 47.5451 ; 47.4586 ; 47.3611 ; 46.9425 ; 46.3664 ; 46.1514 ; 46.224 ; 46.304 ; 46.5945 ; 46.931 ; 47.0683 ; 
47.2817 ; 47.6243 ; 48.0632 ; 48.1988 ; 48.3833 ; 48.6117 ; 48.8859 ; 48.9942 ; 49.0522 ; 49.1458 ; 49.2482 ; 49.387 ; 49.5814 ; 49.8722 ; 49.9827 ; 50.0728 ; 50.2185 ; 50.3994 ; 50.67 ; 50.7382 ; 50.806 ; 
50.9065 ; 51.0669 ; 51.3377 ; 51.7455 ; 52.3008 ; 52.4986 ; 52.5801 ; 52.7023 ; 52.8844 ; 53.1471 ; 53.5283 ; 54.0974 ; 54.8821 ; 55.9036 ; 56.2785 ; 56.8557 ; 57.6876 ; 57.9619 ; 58.2895 ; 58.7002 ; 59.3431 ; 
60.3137 ; 60.5478 ; 60.9214 ; 61.4877 ] 
  
Bolt 2 - Shear Force (kips): [0.0440737 ; 0.125731 ; 0.246865 ; 0.407037 ; 0.619661 ; 0.898493 ; 0.991982 ; 1.11824 ; 1.28196 ; 1.50267 ; 2.08311 ; 2.95513 ; 3.9195 ; 4.99004 ; 6.04997 ; 7.46208 ; 7.92869 ; 
8.10618 ; 8.36145 ; 8.73297 ; 9.26522 ; 9.47429 ; 9.77623 ; 10.2173 ; 10.8248 ; 11.0295 ; 11.0875 ; 11.1654 ; 11.3151 ; 11.5372 ; 11.8542 ; 12.3815 ; 12.733 ; 12.8019 ; 12.8802 ; 13.0217 ; 13.2295 ; 13.295 ; 
13.3591 ; 13.4539 ; 13.5779 ; 13.709 ; 13.8577 ; 14.2387 ; 14.4308 ; 14.4708 ; 14.5248 ; 14.6281 ; 14.8291 ; 15.0897 ; 15.3067 ; 15.7203 ; 16.357 ; 16.5612 ; 16.8127 ; 17.3265 ; 17.5621 ; 18.02 ; 18.6729 ; 
19.3569 ; 20.1359 ; 20.5007 ; 20.9219 ; 21.4435 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8952 ; 49.8515 ; 49.8889 ; 50.0712 ; 50.5273 ; 50.7569 ; 51.1914 ; 51.8256 ; 52.6872 ; 53.7651 ; 55.1565 ; 56.8526 ; 58.9861 ; 61.7074 ; 65.0376 ; 66.1602 ; 66.5467 ; 
67.0821 ; 67.7778 ; 68.6474 ; 68.9861 ; 69.4325 ; 70.1437 ; 71.1669 ; 71.542 ; 71.6862 ; 71.9023 ; 72.2014 ; 72.6354 ; 73.2817 ; 74.23 ; 74.5963 ; 74.7403 ; 74.9642 ; 75.2753 ; 75.7696 ; 75.9056 ; 76.0336 ; 
76.2421 ; 76.5293 ; 76.9642 ; 77.663 ; 78.5698 ; 78.8556 ; 78.976 ; 79.1481 ; 79.4049 ; 79.7626 ; 80.2349 ; 80.8779 ; 81.7393 ; 82.9175 ; 83.402 ; 84.1584 ; 85.383 ; 85.8699 ; 86.4428 ; 87.1008 ; 88.0937 ; 
89.2614 ; 89.5692 ; 89.9746 ; 90.5365 ] 
  
Bolt 3 - Shear Force (kips): [0.0393968 ; 0.0178898 ; 0.0535663 ; 0.108759 ; 0.184661 ; 0.290825 ; 0.329395 ; 0.382917 ; 0.456545 ; 0.563625 ; 0.711235 ; 0.894697 ; 1.11816 ; 1.38918 ; 1.64503 ; 1.90081 ; 
1.98889 ; 2.03781 ; 2.12018 ; 2.32895 ; 4.02132 ; 4.90396 ; 5.87704 ; 7.5285 ; 9.19407 ; 9.75982 ; 9.95282 ; 10.2097 ; 10.601 ; 11.1146 ; 11.8048 ; 12.4904 ; 12.7207 ; 12.8161 ; 12.9465 ; 13.1384 ; 13.3091 ; 
13.2851 ; 13.2777 ; 13.2173 ; 13.1812 ; 13.0817 ; 12.642 ; 12.0541 ; 11.844 ; 11.7498 ; 11.6211 ; 11.4151 ; 11.1189 ; 10.7028 ; 10.1172 ; 9.3751 ; 8.66789 ; 8.64698 ; 8.59242 ; 8.54298 ; 8.45144 ; 8.31912 ; 
8.09347 ; 7.70759 ; 7.15382 ; 6.99814 ; 6.80871 ; 6.53996 ] 
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Figure B.393 Connection L8_8_1.0_0.875_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3345e+003 
  
Plastic Stiffness (k/in): 6.6773 
  
Displacement (in): [3.7288e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.57218 ; 
0.62564 ; 0.70581 ; 0.82609 ; 1.0065 ; 1.069 ; 1.1627 ; 1.1979 ; 1.2506 ; 1.3297 ; 1.4484 ; 1.6264 ; 1.6889 ; 1.7826 ; 1.9232 ; 2.1342 ; 2.3842 ; 2.5 ] 
  
Force (kips): [-1.24117 ; 0.505588 ; 1.3652 ; 2.5647 ; 4.20272 ; 6.36839 ; 9.16598 ; 12.4307 ; 15.5624 ; 17.9626 ; 19.1785 ; 20.1793 ; 21.425 ; 21.8267 ; 22.3755 ; 23.0857 ; 23.33 ; 23.6732 ; 24.1474 ; 24.8083 ; 
25.7175 ; 26.0111 ; 26.4438 ; 26.5997 ; 26.8306 ; 27.1626 ; 27.6332 ; 28.2992 ; 28.5206 ; 28.8336 ; 29.2691 ; 29.8564 ; 30.4639 ; 30.7161 ] 
  
Bolt 1 - Tensile Force (kips): [48.3358 ; 48.2814 ; 48.2537 ; 48.2125 ; 48.1509 ; 48.06 ; 47.9292 ; 47.7538 ; 47.5495 ; 47.3696 ; 47.2932 ; 47.2404 ; 47.142 ; 47.0884 ; 46.9097 ; 46.3596 ; 46.1291 ; 45.7488 ; 
45.1078 ; 44.0398 ; 42.5025 ; 41.9894 ; 41.2136 ; 40.9246 ; 40.4906 ; 39.8487 ; 38.9062 ; 37.5365 ; 37.0728 ; 36.4018 ; 35.4845 ; 34.341 ; 33.6636 ; 33.6525 ] 
  
Bolt 1 - Shear Force (kips): [0.0675712 ; 0.0509483 ; 0.0797153 ; 0.130841 ; 0.206877 ; 0.314288 ; 0.464882 ; 0.663728 ; 0.885417 ; 1.07466 ; 1.16238 ; 1.23454 ; 1.35839 ; 1.41976 ; 1.60483 ; 2.12034 ; 
2.3237 ; 2.64896 ; 3.18038 ; 4.02949 ; 5.19043 ; 5.56389 ; 6.11762 ; 6.32067 ; 6.62149 ; 7.06003 ; 7.69479 ; 8.60013 ; 8.8988 ; 9.31922 ; 9.88788 ; 10.6022 ; 11.0562 ; 11.0793 ] 
  
Bolt 2 - Tensile Force (kips): [ 48.325 ; 48.2824 ; 48.261 ; 48.2157 ; 48.1487 ; 48.0681 ; 47.9766 ; 47.9013 ; 47.8801 ; 47.9095 ; 47.9424 ; 47.9919 ; 48.1061 ; 48.1536 ; 48.1968 ; 48.2774 ; 48.3391 ; 48.4527 ; 
48.6563 ; 49.0229 ; 49.5745 ; 49.7633 ; 50.0913 ; 50.2376 ; 50.4706 ; 50.85 ; 51.4311 ; 52.2896 ; 52.5796 ; 52.9984 ; 53.6207 ; 54.5216 ; 55.4567 ; 55.8269 ] 
  
Bolt 2 - Shear Force (kips): [0.044314 ; 0.0564 ; 0.10401 ; 0.17132 ; 0.26565 ; 0.39545 ; 0.57374 ; 0.79933 ; 1.0391 ; 1.2339 ; 1.3282 ; 1.403 ; 1.5229 ; 1.58 ; 1.7433 ; 2.184 ; 2.3535 ; 2.62 ; 3.0476 ; 3.711 ; 
4.5802 ; 4.8514 ; 5.234 ; 5.3668 ; 5.5584 ; 5.8259 ; 6.1984 ; 6.7149 ; 6.8861 ; 7.1308 ; 7.4672 ; 7.9198 ; 8.4118 ; 8.6341 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9347 ; 49.88 ; 49.83 ; 49.819 ; 49.9313 ; 50.2487 ; 51.1063 ; 52.7378 ; 55.0314 ; 58.2832 ; 61.7358 ; 65.3572 ; 66.5248 ; 68.068 ; 70.0122 ; 70.6813 ; 71.5986 ; 72.8335 ; 
74.4631 ; 76.6502 ; 77.344 ; 78.3686 ; 78.7312 ; 79.2815 ; 80.0981 ; 81.2657 ; 82.8927 ; 83.3753 ; 84.0182 ; 84.9027 ; 86.0956 ; 87.3575 ; 87.8736 ] 
  
Bolt 3 - Shear Force (kips): [0.038367 ; 0.013946 ; 0.017075 ; 0.040019 ; 0.079157 ; 0.13559 ; 0.21375 ; 0.31788 ; 0.44966 ; 0.64663 ; 0.87172 ; 1.1349 ; 1.3229 ; 1.3689 ; 1.4337 ; 1.5335 ; 1.5709 ; 1.6277 ; 
1.7029 ; 1.7905 ; 1.8667 ; 1.8877 ; 2.0045 ; 2.0345 ; 2.0736 ; 2.1394 ; 2.3121 ; 2.8397 ; 3.015 ; 3.2331 ; 3.5284 ; 4.0127 ; 4.8097 ; 4.8773 ] 



   

B.395 

 

 
Figure B.394 Connection L8_8_1.0_0.875_8e_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_8e_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 5.2658e+003 
  
Plastic Stiffness (k/in): 77.6624 
  
Displacement (in): [4.713e-036 ; 0.0078125 ; 0.0097656 ; 0.011719 ; 0.014648 ; 0.019043 ; 0.025635 ; 0.035522 ; 0.050354 ; 0.055916 ; 0.064259 ; 0.067387 ; 0.07208 ; 0.07384 ; 0.076479 ; 0.077469 ; 
0.078954 ; 0.081181 ; 0.084522 ; 0.089534 ; 0.091413 ; 0.094232 ; 0.09846 ; 0.098856 ; 0.099451 ; 0.10034 ; 0.10168 ; 0.10369 ; 0.1067 ; 0.11121 ; 0.11799 ; 0.12815 ; 0.13195 ; 0.13767 ; 0.14624 ; 0.1591 ; 
0.16392 ; 0.17115 ; 0.182 ; 0.19828 ; 0.22269 ; 0.2593 ; 0.27303 ; 0.29363 ; 0.32452 ; 0.33611 ; 0.35348 ; 0.37955 ; 0.41865 ; 0.4773 ; 0.49929 ; 0.53229 ; 0.58177 ; 0.656 ; 0.76734 ; 0.8091 ; 0.87173 ; 0.89521 ; 
0.93044 ; 0.98329 ; 1.0626 ; 1.1815 ; 1.3598 ; 1.4223 ; 1.5161 ; 1.6567 ; 1.8676 ; 2.1176 ; 2.3676 ; 2.5 ] 
  
Force (kips): [-1.55687 ; 20.6233 ; 24.1549 ; 27.143 ; 30.8394 ; 33.6885 ; 35.6445 ; 38.2258 ; 41.3852 ; 42.3059 ; 43.0282 ; 43.0277 ; 43.0155 ; 43.0103 ; 43.0035 ; 43.1769 ; 43.4063 ; 43.6341 ; 43.6434 ; 
43.6354 ; 43.6316 ; 43.8052 ; 45.1184 ; 45.2512 ; 45.4386 ; 45.6716 ; 45.9508 ; 46.5051 ; 47.256 ; 48.5236 ; 50.7266 ; 53.4751 ; 54.313 ; 55.4068 ; 56.751 ; 58.3261 ; 58.8745 ; 59.6343 ; 60.6738 ; 62.0546 ; 
63.9046 ; 66.2762 ; 67.0942 ; 68.216 ; 69.7382 ; 70.2863 ; 71.0894 ; 72.2191 ; 73.7374 ; 75.7373 ; 76.4431 ; 77.4122 ; 78.7429 ; 80.5121 ; 82.7688 ; 83.5093 ; 84.468 ; 84.7716 ; 85.1421 ; 85.5718 ; 86.049 ; 
86.6139 ; 87.2844 ; 87.4802 ; 87.7497 ; 88.1254 ; 88.6465 ; 89.2085 ; 89.709 ; 89.9507 ] 
  
Bolt 1 - Tensile Force (kips): [48.4171 ; 47.5032 ; 47.3222 ; 47.1573 ; 46.9124 ; 46.0615 ; 44.051 ; 40.8641 ; 36.0494 ; 34.3898 ; 33.2946 ; 33.2787 ; 33.2632 ; 33.2584 ; 33.2523 ; 33.1372 ; 33.031 ; 33.0119 ; 
32.9948 ; 32.9829 ; 32.9797 ; 32.9622 ; 32.9104 ; 32.9032 ; 32.8926 ; 32.8795 ; 32.8711 ; 32.8612 ; 32.8575 ; 32.7361 ; 32.3917 ; 32.1999 ; 32.0974 ; 31.8735 ; 31.5107 ; 31.1856 ; 31.0619 ; 30.8168 ; 30.246 ; 
29.4555 ; 28.6821 ; 28.2396 ; 28.0164 ; 27.8087 ; 27.5989 ; 27.458 ; 27.1747 ; 26.7387 ; 26.2481 ; 25.8889 ; 25.819 ; 25.7704 ; 25.8137 ; 25.9823 ; 26.0779 ; 25.9767 ; 25.8902 ; 25.858 ; 25.7956 ; 25.6818 ; 
25.557 ; 25.4349 ; 25.3826 ; 25.4187 ; 25.5094 ; 25.7062 ; 25.9376 ; 26.1204 ; 26.2678 ; 26.3441 ] 
  
Bolt 1 - Shear Force (kips): [0.0609922 ; 0.95119 ; 1.1224 ; 1.27252 ; 1.49349 ; 2.25681 ; 3.88136 ; 6.20753 ; 9.34982 ; 10.3365 ; 10.98 ; 10.98 ; 10.9765 ; 10.9751 ; 10.9732 ; 11.1796 ; 11.3351 ; 11.3524 ; 
11.3591 ; 11.3575 ; 11.3567 ; 11.5252 ; 12.2182 ; 12.2979 ; 12.4116 ; 12.552 ; 12.6623 ; 12.9844 ; 13.3552 ; 14.3088 ; 16.1144 ; 17.1911 ; 17.5663 ; 18.2355 ; 19.1921 ; 20.1277 ; 20.4263 ; 20.989 ; 22.1814 ; 
23.9855 ; 26.3226 ; 28.5306 ; 29.3971 ; 30.4342 ; 31.9103 ; 32.5531 ; 33.6865 ; 35.3273 ; 37.3091 ; 39.2584 ; 39.8152 ; 40.5509 ; 41.4706 ; 42.7757 ; 44.603 ; 45.3626 ; 46.1922 ; 46.4498 ; 46.8109 ; 47.3151 ; 
47.945 ; 48.6989 ; 49.5642 ; 49.8122 ; 50.1521 ; 50.6074 ; 51.3329 ; 52.0641 ; 52.5708 ; 52.7703 ] 
  
Bolt 2 - Tensile Force (kips): [48.4213 ; 47.5246 ; 47.3617 ; 47.2219 ; 47.0205 ; 46.2677 ; 44.3245 ; 41.258 ; 36.7157 ; 35.1302 ; 33.6479 ; 33.6097 ; 33.5888 ; 33.5831 ; 33.5771 ; 33.5858 ; 33.5223 ; 33.3461 ; 
33.3275 ; 33.315 ; 33.3117 ; 33.3233 ; 33.3933 ; 33.4024 ; 33.4163 ; 33.4352 ; 33.4608 ; 33.5059 ; 33.5865 ; 33.7506 ; 33.9593 ; 34.0431 ; 34.1273 ; 34.2963 ; 34.6066 ; 35.0703 ; 35.2319 ; 35.5279 ; 36.0624 ; 
36.9024 ; 38.0285 ; 39.5206 ; 40.0969 ; 40.9947 ; 42.3393 ; 42.7841 ; 43.4073 ; 44.2065 ; 45.1793 ; 46.0471 ; 46.3027 ; 46.637 ; 47.0385 ; 47.7864 ; 48.9684 ; 49.3977 ; 49.9747 ; 50.1465 ; 50.3514 ; 50.6184 ; 
50.973 ; 51.4942 ; 52.2557 ; 52.5452 ; 52.9746 ; 53.6278 ; 54.5458 ; 55.5331 ; 56.4572 ; 56.8966 ] 
  
Bolt 2 - Shear Force (kips): [0.0737112 ; 0.954952 ; 1.1233 ; 1.26841 ; 1.47361 ; 2.18622 ; 3.78959 ; 6.08747 ; 9.15926 ; 10.15 ; 11.0634 ; 11.08 ; 11.0823 ; 11.0816 ; 11.0802 ; 11.0831 ; 11.2094 ; 11.4795 ; 
11.4933 ; 11.4939 ; 11.4931 ; 11.4965 ; 12.1095 ; 12.1644 ; 12.24 ; 12.3322 ; 12.4948 ; 12.7408 ; 13.1317 ; 13.4842 ; 14.0373 ; 15.8912 ; 16.4069 ; 16.9474 ; 17.5178 ; 18.3184 ; 18.7298 ; 19.2252 ; 19.7388 ; 
20.2571 ; 21.1057 ; 22.7989 ; 23.3352 ; 24.0343 ; 24.8683 ; 25.1347 ; 25.4602 ; 25.8607 ; 26.3897 ; 27.547 ; 27.9717 ; 28.5766 ; 29.4116 ; 30.3357 ; 31.3157 ; 31.6174 ; 32.0658 ; 32.2704 ; 32.5718 ; 32.904 ; 
33.2731 ; 33.731 ; 34.2597 ; 34.4052 ; 34.6017 ; 34.8517 ; 35.1921 ; 35.6079 ; 36.0042 ; 36.2337 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 50.411 ; 50.7513 ; 51.1974 ; 51.8568 ; 52.4277 ; 52.8455 ; 53.4759 ; 54.5003 ; 54.874 ; 55.197 ; 55.1975 ; 55.1875 ; 55.1829 ; 55.1766 ; 55.2627 ; 55.3692 ; 55.479 ; 55.4832 ; 
55.4758 ; 55.4721 ; 55.5585 ; 56.2429 ; 56.3182 ; 56.4251 ; 56.5597 ; 56.7264 ; 57.0666 ; 57.5543 ; 58.4399 ; 60.147 ; 62.6395 ; 63.4854 ; 64.6393 ; 66.1297 ; 67.9369 ; 68.5637 ; 69.43 ; 70.5957 ; 72.1028 ; 
73.9972 ; 76.3408 ; 77.1419 ; 78.2517 ; 79.7807 ; 80.3303 ; 81.1347 ; 82.28 ; 83.8477 ; 85.9371 ; 86.6652 ; 87.6203 ; 88.9625 ; 90.7353 ; 93.0913 ; 93.8614 ; 94.8597 ; 95.1697 ; 95.5448 ; 95.9723 ; 96.4354 ; 
96.9469 ; 97.5201 ; 97.683 ; 97.8963 ; 98.173 ; 98.4824 ; 98.6876 ; 98.7975 ; 98.8456 ] 
  
Bolt 3 - Shear Force (kips): [0.035578 ; 0.23655 ; 0.29114 ; 0.34053 ; 0.40728 ; 0.46666 ; 0.50653 ; 0.56248 ; 0.63673 ; 0.65915 ; 0.67771 ; 0.67788 ; 0.67728 ; 0.677 ; 0.67662 ; 0.68141 ; 0.68707 ; 0.69293 ; 
0.6932 ; 0.69281 ; 0.69262 ; 0.697 ; 0.72823 ; 0.73127 ; 0.73564 ; 0.7412 ; 0.74823 ; 0.76297 ; 0.78371 ; 0.8184 ; 0.88434 ; 0.9929 ; 1.0297 ; 1.0768 ; 1.1334 ; 1.205 ; 1.2291 ; 1.2643 ; 1.3148 ; 1.3852 ; 1.4864 ; 
1.6135 ; 1.646 ; 1.6865 ; 1.7363 ; 1.7499 ; 1.7667 ; 1.7891 ; 1.8135 ; 1.8183 ; 1.8308 ; 1.8798 ; 2.6716 ; 4.0753 ; 5.7651 ; 6.2688 ; 6.7801 ; 6.9287 ; 7.0692 ; 7.1528 ; 7.0693 ; 6.7765 ; 6.1049 ; 5.8438 ; 5.4677 ; 
4.9247 ; 4.173 ; 3.4077 ; 2.7633 ; 2.4466 ] 
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Figure B.395 Connection L8_8_1.0_0.875_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 2838 
  
Plastic Stiffness (k/in): 16.2638 
  
Displacement (in): [6.1943e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.081921 ; 0.094435 ; 0.11321 ; 0.14136 ; 0.1836 ; 0.24695 ; 
0.34198 ; 0.35089 ; 0.36425 ; 0.3843 ; 0.41436 ; 0.45947 ; 0.52712 ; 0.6286 ; 0.78082 ; 0.80936 ; 0.85217 ; 0.86822 ; 0.8923 ; 0.92843 ; 0.98261 ; 1.0639 ; 1.0944 ; 1.1401 ; 1.2087 ; 1.2344 ; 1.2729 ; 1.3308 ; 
1.4176 ; 1.4501 ; 1.499 ; 1.5722 ; 1.682 ; 1.8468 ; 2.094 ; 2.344 ; 2.5 ] 
  
Force (kips): [-1.54476 ; 1.66624 ; 3.99813 ; 6.97656 ; 10.7788 ; 14.0518 ; 16.9136 ; 20.4009 ; 24.4766 ; 28.536 ; 31.8321 ; 32.5535 ; 33.3463 ; 34.2223 ; 35.1974 ; 36.2165 ; 37.5227 ; 39.3972 ; 39.5984 ; 
39.8812 ; 40.2982 ; 40.9023 ; 41.7044 ; 42.7722 ; 44.1599 ; 45.9428 ; 46.3317 ; 46.8715 ; 47.0972 ; 47.4094 ; 47.9108 ; 48.6641 ; 49.6501 ; 50.0146 ; 50.5209 ; 51.2523 ; 51.5201 ; 51.9047 ; 52.4479 ; 53.2028 ; 
53.4738 ; 53.8708 ; 54.4572 ; 55.2956 ; 56.4465 ; 57.9462 ; 59.2106 ; 59.9094 ] 
  
Bolt 1 - Tensile Force (kips): [48.4065 ; 48.2922 ; 48.1989 ; 48.068 ; 47.8899 ; 47.7237 ; 47.564 ; 47.3465 ; 47.053 ; 46.2627 ; 44.8956 ; 44.4613 ; 43.8636 ; 43.0592 ; 41.9523 ; 40.7006 ; 38.869 ; 35.9506 ; 
35.6727 ; 35.273 ; 34.7115 ; 33.9889 ; 33.6236 ; 33.694 ; 33.6862 ; 34.0841 ; 34.0466 ; 34.1785 ; 34.2255 ; 34.3306 ; 34.2757 ; 33.8969 ; 33.5622 ; 33.3174 ; 33.0886 ; 32.4832 ; 32.174 ; 31.7131 ; 31.146 ; 
30.7182 ; 30.5809 ; 30.2938 ; 29.9812 ; 29.5863 ; 28.7506 ; 27.8404 ; 27.4644 ; 27.407 ] 
  
Bolt 1 - Shear Force (kips): [0.061121 ; 0.1061 ; 0.214631 ; 0.360697 ; 0.557409 ; 0.736705 ; 0.902109 ; 1.11743 ; 1.39288 ; 2.11932 ; 3.2604 ; 3.60634 ; 4.07098 ; 4.67924 ; 5.49132 ; 6.38438 ; 7.644 ; 9.5465 ; 
9.72034 ; 9.96979 ; 10.3215 ; 10.7853 ; 11.0641 ; 11.1136 ; 11.4174 ; 11.6319 ; 12.3226 ; 12.902 ; 13.2401 ; 13.5571 ; 14.5798 ; 16.6172 ; 18.6279 ; 19.47 ; 20.4835 ; 22.3825 ; 23.198 ; 24.3731 ; 25.9731 ; 
27.7811 ; 28.338 ; 29.3018 ; 30.5417 ; 32.2417 ; 34.9868 ; 38.1934 ; 40.2788 ; 41.2124 ] 
  
Bolt 2 - Tensile Force (kips): [48.3971 ; 48.3088 ; 48.2232 ; 48.1069 ; 47.9609 ; 47.8511 ; 47.756 ; 47.6613 ; 47.5745 ; 47.1838 ; 46.5431 ; 46.4855 ; 46.5071 ; 46.6577 ; 46.9277 ; 47.1825 ; 47.4233 ; 47.876 ; 
47.9264 ; 48.0103 ; 48.1319 ; 48.33 ; 48.5767 ; 48.8992 ; 49.2916 ; 49.7635 ; 49.9936 ; 50.2674 ; 50.4058 ; 50.6002 ; 50.9485 ; 51.5514 ; 52.302 ; 52.5788 ; 53.0126 ; 53.6651 ; 53.9027 ; 54.2462 ; 54.7509 ; 
55.4059 ; 55.5676 ; 55.8149 ; 56.2372 ; 56.889 ; 57.8212 ; 58.8175 ; 59.7663 ; 60.2656 ] 
  
Bolt 2 - Shear Force (kips): [0.0730038 ; 0.0935951 ; 0.199416 ; 0.340182 ; 0.527061 ; 0.693594 ; 0.844307 ; 1.03396 ; 1.2694 ; 1.87452 ; 2.86759 ; 3.15948 ; 3.54338 ; 4.02736 ; 4.6533 ; 5.32406 ; 6.2417 ; 
7.59104 ; 7.71764 ; 7.89916 ; 8.16725 ; 8.55578 ; 9.12005 ; 9.89261 ; 10.8405 ; 11.9209 ; 12.1649 ; 12.5951 ; 12.6955 ; 12.8431 ; 13.0661 ; 13.2322 ; 13.671 ; 13.8299 ; 14.1639 ; 14.5437 ; 14.6349 ; 14.7466 ; 
14.881 ; 15.2454 ; 15.4728 ; 15.7637 ; 16.2492 ; 16.9153 ; 17.7227 ; 19.1465 ; 20.3299 ; 21.2191 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.8948 ; 49.8482 ; 49.8813 ; 50.0602 ; 50.3394 ; 50.6965 ; 51.4497 ; 52.506 ; 53.8154 ; 55.461 ; 56.0001 ; 56.7472 ; 57.7697 ; 59.173 ; 61.0675 ; 63.4869 ; 66.5941 ; 66.8788 
; 67.2504 ; 67.7542 ; 68.3839 ; 69.2518 ; 70.4626 ; 72.2669 ; 74.6186 ; 75.1034 ; 75.7847 ; 76.0479 ; 76.4294 ; 77.0474 ; 77.9558 ; 79.1958 ; 79.6677 ; 80.2646 ; 81.0254 ; 81.2924 ; 81.65 ; 82.142 ; 82.8188 ; 
83.073 ; 83.4592 ; 84.22 ; 85.3777 ; 86.7702 ; 88.4432 ; 89.7318 ; 90.4129 ] 
  
Bolt 3 - Shear Force (kips): [ 0.0578129 ; 0.00965604 ; 0.0362025 ; 0.0867965 ; 0.157505 ; 0.224008 ; 0.288452 ; 0.377005 ; 0.498733 ; 0.669362 ; 0.871471 ; 0.93239 ; 1.0143 ; 1.13181 ; 1.28476 ; 1.4588 ; 
1.63259 ; 1.85202 ; 1.88648 ; 1.94134 ; 2.05177 ; 2.69616 ; 4.55884 ; 6.93539 ; 9.66148 ; 11.9813 ; 12.2963 ; 12.6898 ; 12.6655 ; 12.6236 ; 12.5061 ; 12.0091 ; 11.2596 ; 10.9104 ; 10.4354 ; 9.76712 ; 9.52868 ; 
9.22636 ; 8.82935 ; 8.33817 ; 8.19401 ; 8.01314 ; 8.07328 ; 7.96227 ; 7.55121 ; 6.97756 ; 6.48265 ; 6.23614 ] 
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Figure B.396 Connection L8_8_1.0_0.875_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_0.875_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.3612e+003 
  
Plastic Stiffness (k/in): 6.4248 
  
Displacement (in): [5.7804e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.042542 ; 0.064789 ; 0.09816 ; 0.14822 ; 0.2233 ; 0.33593 ; 0.37816 ; 0.44152 ; 0.53655 ; 0.67909 ; 
0.8929 ; 1.1429 ; 1.3929 ; 1.4554 ; 1.5492 ; 1.6898 ; 1.7425 ; 1.8216 ; 1.9403 ; 2.1183 ; 2.3683 ; 2.5 ] 
  
Force (kips): [ -1.4343 ; 0.399179 ; 1.22429 ; 2.39859 ; 3.99652 ; 6.11721 ; 8.8655 ; 12.1183 ; 15.3039 ; 17.8795 ; 19.1707 ; 20.1703 ; 21.4152 ; 21.8173 ; 22.3604 ; 23.0682 ; 23.9677 ; 25.1344 ; 26.3342 ; 
27.4012 ; 27.6545 ; 28.0123 ; 28.5135 ; 28.6895 ; 28.9436 ; 29.3029 ; 29.7941 ; 30.4019 ; 30.6873 ] 
  
Bolt 1 - Tensile Force (kips): [48.4077 ; 48.3426 ; 48.3107 ; 48.2615 ; 48.1887 ; 48.0845 ; 47.9379 ; 47.7414 ; 47.5127 ; 47.301 ; 47.2133 ; 47.1589 ; 47.0248 ; 46.91 ; 46.6517 ; 46.0385 ; 44.9625 ; 43.1234 ; 
41.1463 ; 39.2228 ; 38.7555 ; 38.068 ; 37.064 ; 36.7038 ; 36.1938 ; 35.514 ; 34.7228 ; 34.2891 ; 34.3542 ] 
  
Bolt 1 - Shear Force (kips): [ 0.057665 ; 0.0552092 ; 0.0920604 ; 0.151537 ; 0.237224 ; 0.357331 ; 0.525292 ; 0.747639 ; 0.996578 ; 1.2187 ; 1.31924 ; 1.39392 ; 1.55599 ; 1.67845 ; 1.93353 ; 2.48545 ; 3.39759 
; 4.8606 ; 6.35481 ; 7.74534 ; 8.07667 ; 8.55791 ; 9.23847 ; 9.47862 ; 9.82087 ; 10.2869 ; 10.8613 ; 11.2632 ; 11.2976 ] 
  
Bolt 2 - Tensile Force (kips): [48.4014 ; 48.3506 ; 48.3332 ; 48.292 ; 48.2353 ; 48.1627 ; 48.0925 ; 48.0506 ; 48.0806 ; 48.1659 ; 48.2278 ; 48.283 ; 48.4043 ; 48.4186 ; 48.4481 ; 48.5924 ; 49.048 ; 49.9507 ; 
50.9815 ; 52.0236 ; 52.274 ; 52.6399 ; 53.159 ; 53.351 ; 53.6408 ; 54.0709 ; 54.7153 ; 55.4799 ; 55.801 ] 
  
Bolt 2 - Shear Force (kips): [0.069415 ; 0.047416 ; 0.079798 ; 0.1337 ; 0.21156 ; 0.3199 ; 0.46747 ; 0.6553 ; 0.8576 ; 1.0318 ; 1.1199 ; 1.1868 ; 1.3136 ; 1.4086 ; 1.6159 ; 2.0741 ; 2.7936 ; 3.8854 ; 4.9063 ; 
5.7659 ; 5.963 ; 6.2477 ; 6.6577 ; 6.8025 ; 7.01 ; 7.3014 ; 7.7016 ; 8.234 ; 8.5023 ] 
  
Bolt 3 - Tensile Force (kips): [ 50 ; 49.9352 ; 49.8799 ; 49.8291 ; 49.8162 ; 49.928 ; 50.2432 ; 51.0718 ; 52.7178 ; 55.0666 ; 58.3866 ; 61.8487 ; 65.4693 ; 66.6267 ; 68.1627 ; 70.1271 ; 72.5883 ; 75.5493 ; 
78.4874 ; 81.1345 ; 81.7746 ; 82.633 ; 83.7433 ; 84.0756 ; 84.539 ; 85.2257 ; 86.1783 ; 87.3932 ; 87.9568 ] 
  
Bolt 3 - Shear Force (kips): [0.055603 ; 0.024439 ; 0.011669 ; 0.02523 ; 0.059631 ; 0.11151 ; 0.18293 ; 0.2809 ; 0.40969 ; 0.6061 ; 0.83694 ; 1.1048 ; 1.2938 ; 1.3408 ; 1.4053 ; 1.5013 ; 1.637 ; 1.7645 ; 1.8436 ; 
1.9438 ; 2.0695 ; 2.3805 ; 2.8494 ; 3.0303 ; 3.2466 ; 3.6938 ; 4.0149 ; 4.8449 ; 5.0907 ] 
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Figure B.397 Connection L8_8_1.0_1.0_6_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_6_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 8356 
  
Plastic Stiffness (k/in): 54.0222 
  
Displacement (in): [9.6289e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012878 ; 0.01535 ; 0.017822 ; 0.020294 ; 0.024002 ; 0.029564 ; 0.037907 ; 0.050421 ; 0.069192 ; 0.097349 ; 0.13958 ; 
0.14354 ; 0.14948 ; 0.15839 ; 0.16173 ; 0.16674 ; 0.16862 ; 0.17144 ; 0.17567 ; 0.18201 ; 0.18439 ; 0.18796 ; 0.19331 ; 0.20134 ; 0.21338 ; 0.21789 ; 0.22467 ; 0.23483 ; 0.25006 ; 0.27292 ; 0.2815 ; 0.29435 ; 
0.30721 ; 0.32007 ; 0.33936 ; 0.36829 ; 0.37914 ; 0.39541 ; 0.41982 ; 0.45643 ; 0.47016 ; 0.49076 ; 0.52165 ; 0.56799 ; 0.58537 ; 0.61144 ; 0.65054 ; 0.70919 ; 0.79716 ; 0.83015 ; 0.87964 ; 0.95387 ; 0.98171 ; 
1.0235 ; 1.0861 ; 1.1096 ; 1.1448 ; 1.1977 ; 1.2769 ; 1.3958 ; 1.4404 ; 1.5073 ; 1.6076 ; 1.7581 ; 1.9838 ; 2.2338 ; 2.4838 ; 2.5 ] 
  
Force (kips): [-2.36769 ; 7.09551 ; 13.9526 ; 21.9708 ; 30.5841 ; 32.9559 ; 35.9717 ; 38.4843 ; 40.4999 ; 42.5442 ; 44.6682 ; 46.8877 ; 49.2095 ; 51.316 ; 53.5217 ; 55.3037 ; 55.2569 ; 55.2698 ; 55.5371 ; 55.495 
; 55.4243 ; 55.5397 ; 55.7622 ; 56.0907 ; 56.5157 ; 56.6685 ; 56.9063 ; 57.2231 ; 57.7131 ; 58.4339 ; 58.7198 ; 59.1555 ; 59.7708 ; 60.6482 ; 61.9214 ; 62.3823 ; 63.0554 ; 63.6931 ; 64.3272 ; 65.2858 ; 66.722 ; 
67.2423 ; 68.0106 ; 69.1293 ; 70.6904 ; 71.247 ; 72.0385 ; 73.1699 ; 74.737 ; 75.2977 ; 76.1008 ; 77.2475 ; 78.8317 ; 81.0016 ; 81.7505 ; 82.8112 ; 84.2799 ; 84.7968 ; 85.5295 ; 86.5692 ; 86.9504 ; 87.5088 ; 
88.2869 ; 89.3665 ; 90.8206 ; 91.332 ; 92.0649 ; 93.0857 ; 94.432 ; 96.1473 ; 97.6534 ; 98.8703 ; 98.9431 ] 
  
Bolt 1 - Tensile Force (kips): [63.1232 ; 62.7852 ; 62.5219 ; 62.1867 ; 61.7871 ; 61.6656 ; 61.4935 ; 61.3307 ; 61.1365 ; 60.5899 ; 59.4676 ; 57.4213 ; 54.8582 ; 51.9882 ; 48.2892 ; 42.9055 ; 42.8266 ; 42.6429 ; 
42.1965 ; 42.1079 ; 42.0551 ; 42.0324 ; 41.9898 ; 41.9458 ; 41.9066 ; 41.894 ; 41.8515 ; 41.8088 ; 41.7553 ; 41.6435 ; 41.6083 ; 41.5453 ; 41.4133 ; 41.2421 ; 41.05 ; 40.9626 ; 40.7893 ; 40.5961 ; 40.4136 ; 
40.0196 ; 39.3419 ; 39.0338 ; 38.5879 ; 37.977 ; 37.2327 ; 36.9659 ; 36.6033 ; 36.205 ; 35.7228 ; 35.5487 ; 35.3409 ; 35.1457 ; 34.8885 ; 34.2216 ; 33.9987 ; 33.6506 ; 33.3211 ; 33.2329 ; 33.1297 ; 33.0698 ; 
33.0498 ; 33.0246 ; 33.034 ; 33.0748 ; 33.0856 ; 33.0327 ; 32.9723 ; 32.8301 ; 32.6229 ; 32.2818 ; 32.0454 ; 31.9423 ; 31.937 ] 
  
Bolt 1 - Shear Force (kips): [0.117189 ; 0.300408 ; 0.588919 ; 0.94353 ; 1.3546 ; 1.47686 ; 1.64753 ; 1.80722 ; 2.00762 ; 2.61521 ; 3.7374 ; 5.55947 ; 7.61548 ; 9.66043 ; 11.9323 ; 14.133 ; 14.1264 ; 14.2431 ; 
14.4255 ; 14.4215 ; 14.4109 ; 14.5229 ; 14.7874 ; 15.0524 ; 15.251 ; 15.3087 ; 15.5416 ; 15.7375 ; 16.0244 ; 16.7362 ; 17.0968 ; 17.7901 ; 18.6126 ; 19.6575 ; 20.8861 ; 21.3101 ; 22.109 ; 22.8473 ; 23.4527 ; 
24.3905 ; 25.8115 ; 26.4365 ; 27.3243 ; 28.5041 ; 29.9997 ; 30.5923 ; 31.4409 ; 32.5873 ; 34.2188 ; 34.8076 ; 35.6094 ; 36.6032 ; 37.9922 ; 40.2954 ; 41.0938 ; 42.2948 ; 44.0097 ; 44.5643 ; 45.3488 ; 46.3039 ; 
46.611 ; 47.0192 ; 47.5678 ; 48.2888 ; 49.3977 ; 49.8201 ; 50.3731 ; 51.2201 ; 52.4133 ; 53.8252 ; 54.9356 ; 55.8137 ; 55.8773 ] 
  
Bolt 2 - Tensile Force (kips): [63.1228 ; 62.6723 ; 62.2875 ; 61.7825 ; 61.1852 ; 60.9982 ; 60.7378 ; 60.5093 ; 60.2551 ; 59.7032 ; 58.6171 ; 56.6796 ; 54.4829 ; 52.787 ; 51.2969 ; 46.6682 ; 46.1796 ; 45.894 ; 
45.6334 ; 45.4182 ; 45.2764 ; 45.2966 ; 45.464 ; 45.6366 ; 45.8477 ; 45.9171 ; 46.0328 ; 46.1813 ; 46.3849 ; 46.6935 ; 46.8051 ; 46.9744 ; 47.1829 ; 47.4745 ; 47.6764 ; 47.7069 ; 47.7629 ; 47.8144 ; 47.8685 ; 
47.9834 ; 48.1631 ; 48.153 ; 48.1438 ; 48.1477 ; 48.3047 ; 48.3464 ; 48.4102 ; 48.5546 ; 48.8376 ; 48.967 ; 49.213 ; 49.695 ; 50.4697 ; 51.5865 ; 51.9381 ; 52.4653 ; 53.234 ; 53.5357 ; 53.9895 ; 54.6105 ; 
54.8287 ; 55.2045 ; 55.798 ; 56.7094 ; 58.1052 ; 58.6297 ; 59.3666 ; 60.3926 ; 61.7471 ; 63.6136 ; 65.4212 ; 66.958 ; 67.0527 ] 
  
Bolt 2 - Shear Force (kips): [0.0796988 ; 0.436479 ; 0.811005 ; 1.27222 ; 1.80047 ; 1.95789 ; 2.17984 ; 2.3838 ; 2.63012 ; 3.24589 ; 4.35555 ; 6.15391 ; 8.13693 ; 9.97573 ; 11.8861 ; 14.9037 ; 15.0482 ; 
15.1036 ; 15.4429 ; 15.5013 ; 15.5008 ; 15.5114 ; 15.5604 ; 15.8336 ; 16.1912 ; 16.3303 ; 16.4448 ; 16.6007 ; 16.9612 ; 17.2701 ; 17.4168 ; 17.5589 ; 17.8611 ; 18.3457 ; 19.444 ; 19.8821 ; 20.364 ; 20.7693 ; 
21.1467 ; 21.577 ; 22.3132 ; 22.6615 ; 23.1607 ; 23.9527 ; 24.9348 ; 25.3022 ; 25.8429 ; 26.5608 ; 27.5066 ; 27.8393 ; 28.2962 ; 28.9909 ; 29.9749 ; 31.1822 ; 31.6371 ; 32.227 ; 32.9988 ; 33.2777 ; 33.6821 ; 
34.3314 ; 34.6001 ; 34.9825 ; 35.5062 ; 36.2165 ; 37.0833 ; 37.3738 ; 37.8198 ; 38.4409 ; 39.2705 ; 40.1713 ; 40.9926 ; 41.6256 ; 41.6626 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8976 ; 64.9608 ; 65.2545 ; 66.0409 ; 66.441 ; 67.0573 ; 67.6107 ; 68.0936 ; 68.6286 ; 69.2732 ; 70.0623 ; 71.2037 ; 72.8078 ; 74.9167 ; 76.8761 ; 76.8737 ; 76.8982 ; 
77.1596 ; 77.1324 ; 77.0757 ; 77.1701 ; 77.3665 ; 77.661 ; 78.0713 ; 78.2217 ; 78.4508 ; 78.7734 ; 79.2617 ; 79.9874 ; 80.2685 ; 80.6967 ; 81.327 ; 82.2562 ; 83.6305 ; 84.1326 ; 84.8789 ; 85.606 ; 86.3139 ; 
87.2791 ; 88.5982 ; 89.0314 ; 89.7125 ; 90.7567 ; 92.3789 ; 92.9777 ; 93.8316 ; 95.137 ; 97.0552 ; 97.768 ; 98.7976 ; 100.27 ; 102.337 ; 105.157 ; 106.074 ; 107.341 ; 109.021 ; 109.604 ; 110.4 ; 111.457 ; 
111.867 ; 112.507 ; 113.354 ; 114.52 ; 116.054 ; 116.53 ; 117.282 ; 118.197 ; 119.448 ; 121.086 ; 122.201 ; 122.85 ; 122.896 ] 
  
Bolt 3 - Shear Force (kips): [0.0177873 ; 0.0974648 ; 0.21352 ; 0.373134 ; 0.59672 ; 0.675243 ; 0.783743 ; 0.884001 ; 0.975204 ; 1.08777 ; 1.22136 ; 1.38618 ; 1.64984 ; 2.02021 ; 2.538 ; 2.95597 ; 2.95634 ; 
2.96024 ; 3.01219 ; 3.00942 ; 3.00391 ; 3.01499 ; 3.05052 ; 3.10158 ; 3.17717 ; 3.20474 ; 3.24396 ; 3.30382 ; 3.38862 ; 3.50456 ; 3.5433 ; 3.59725 ; 3.67712 ; 3.79464 ; 3.96537 ; 4.02841 ; 4.11936 ; 4.20764 ; 
4.29726 ; 4.43566 ; 4.60911 ; 4.65823 ; 4.73155 ; 5.56232 ; 9.09892 ; 10.1363 ; 11.3945 ; 13.2971 ; 15.4377 ; 16.2234 ; 17.1105 ; 18.1535 ; 19.2625 ; 20.351 ; 20.6602 ; 21.0099 ; 21.4035 ; 21.576 ; 21.8136 ; 
21.654 ; 21.7132 ; 21.8946 ; 22.0988 ; 22.3893 ; 22.5492 ; 22.4551 ; 22.406 ; 22.3343 ; 22.373 ; 22.5322 ; 22.4584 ; 22.2807 ; 22.2858 ] 
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Figure B.398 Connection L8_8_1.0_1.0_6_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_6_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3158e+003 
  
Plastic Stiffness (k/in): 12.2167 
  
Displacement (in): [1.0133e-035 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.34102 ; 
0.39447 ; 0.40784 ; 0.4212 ; 0.44124 ; 0.47131 ; 0.51641 ; 0.58406 ; 0.60943 ; 0.64749 ; 0.66176 ; 0.68317 ; 0.71527 ; 0.76344 ; 0.83568 ; 0.94405 ; 1.0253 ; 1.1472 ; 1.193 ; 1.2615 ; 1.3644 ; 1.403 ; 1.4608 ; 
1.5476 ; 1.5802 ; 1.629 ; 1.7022 ; 1.8121 ; 1.8533 ; 1.8687 ; 1.8919 ; 1.9266 ; 1.9397 ; 1.9592 ; 1.9885 ; 2.0325 ; 2.0985 ; 2.1975 ; 2.3459 ; 2.5 ] 
  
Force (kips): [-2.46582 ; 1.60111 ; 4.01028 ; 7.09513 ; 10.9857 ; 15.6942 ; 20.4695 ; 21.8293 ; 23.4482 ; 25.2154 ; 26.6757 ; 27.5249 ; 28.2412 ; 29.3294 ; 30.808 ; 32.6115 ; 33.2281 ; 34.1534 ; 34.3926 ; 
34.6168 ; 34.9784 ; 35.4887 ; 36.1916 ; 37.1607 ; 37.5284 ; 38.0835 ; 38.2956 ; 38.6003 ; 39.04 ; 39.6378 ; 40.4885 ; 41.5905 ; 42.3311 ; 43.335 ; 43.691 ; 44.2039 ; 44.9323 ; 45.1903 ; 45.6261 ; 46.2343 ; 
46.4629 ; 46.8094 ; 47.3083 ; 47.9793 ; 48.2165 ; 48.3046 ; 48.4344 ; 48.624 ; 48.6979 ; 48.809 ; 48.9665 ; 49.1941 ; 49.5203 ; 49.9991 ; 50.6535 ; 51.2641 ] 
  
Bolt 1 - Tensile Force (kips): [63.1183 ; 62.9754 ; 62.8852 ; 62.7631 ; 62.5987 ; 62.3771 ; 62.1166 ; 62.033 ; 61.9273 ; 61.8001 ; 61.6846 ; 61.61 ; 61.5456 ; 61.4072 ; 60.6969 ; 58.7552 ; 57.998 ; 56.8232 ; 
56.5109 ; 56.2021 ; 55.7058 ; 54.9469 ; 53.7948 ; 52.0298 ; 51.3385 ; 50.2591 ; 49.8377 ; 49.2057 ; 48.2565 ; 46.8461 ; 44.838 ; 43.138 ; 42.9044 ; 42.7054 ; 42.5646 ; 42.2899 ; 42.1025 ; 42.0374 ; 41.8957 ; 
41.7084 ; 41.6137 ; 41.4795 ; 41.2732 ; 41.0104 ; 40.9024 ; 40.8505 ; 40.7729 ; 40.6546 ; 40.606 ; 40.5322 ; 40.4363 ; 40.2666 ; 40.0474 ; 39.4183 ; 38.5064 ; 37.735 ] 
  
Bolt 1 - Shear Force (kips): [ 0.120055 ; 0.0977617 ; 0.187397 ; 0.321073 ; 0.502996 ; 0.743667 ; 1.02168 ; 1.11015 ; 1.22161 ; 1.35591 ; 1.47944 ; 1.56361 ; 1.64035 ; 1.79804 ; 2.60989 ; 4.50793 ; 5.1809 ; 
6.18179 ; 6.43897 ; 6.68988 ; 7.08575 ; 7.67336 ; 8.52766 ; 9.76396 ; 10.2241 ; 10.9118 ; 11.169 ; 11.5426 ; 12.0736 ; 12.7874 ; 13.6251 ; 14.1478 ; 14.1396 ; 14.0898 ; 14.1571 ; 14.2113 ; 14.1544 ; 14.126 ; 
14.7799 ; 15.6279 ; 16.2073 ; 17.143 ; 18.7762 ; 20.5959 ; 21.2567 ; 21.5546 ; 21.9795 ; 22.5659 ; 22.7759 ; 23.0695 ; 23.4408 ; 23.9679 ; 24.5826 ; 25.9982 ; 27.8407 ; 29.3743 ] 
  
Bolt 2 - Tensile Force (kips): [63.1051 ; 62.929 ; 62.8052 ; 62.6301 ; 62.4002 ; 62.1202 ; 61.8253 ; 61.741 ; 61.6521 ; 61.5724 ; 61.537 ; 61.5304 ; 61.5448 ; 61.6074 ; 61.464 ; 61.2719 ; 61.2259 ; 61.1129 ; 
61.0644 ; 61.0116 ; 60.9038 ; 60.7161 ; 60.425 ; 59.9144 ; 59.6835 ; 59.3079 ; 59.1605 ; 58.9361 ; 58.5879 ; 58.0756 ; 57.3171 ; 56.3587 ; 55.8739 ; 55.51 ; 55.4722 ; 55.4666 ; 55.548 ; 55.5958 ; 55.5533 ; 
55.5857 ; 55.632 ; 55.708 ; 55.7461 ; 55.9167 ; 55.9522 ; 55.9621 ; 55.9855 ; 56.033 ; 56.0536 ; 56.0877 ; 56.1523 ; 56.2448 ; 56.3556 ; 56.4762 ; 56.8001 ; 57.2053 ] 
  
Bolt 2 - Shear Force (kips): [0.0848561 ; 0.159158 ; 0.304152 ; 0.498715 ; 0.756513 ; 1.0877 ; 1.45704 ; 1.57212 ; 1.71474 ; 1.8871 ; 2.04295 ; 2.14776 ; 2.24533 ; 2.45631 ; 3.31318 ; 5.02137 ; 5.59506 ; 
6.41465 ; 6.622 ; 6.82263 ; 7.13744 ; 7.60144 ; 8.2609 ; 9.20457 ; 9.55533 ; 10.0784 ; 10.2748 ; 10.5633 ; 10.9862 ; 11.5812 ; 12.4364 ; 13.5465 ; 14.239 ; 15.0917 ; 15.3582 ; 15.7312 ; 16.2325 ; 16.4066 ; 
16.8041 ; 17.3379 ; 17.443 ; 17.5626 ; 17.7531 ; 18.0936 ; 18.2724 ; 18.3198 ; 18.3812 ; 18.464 ; 18.4937 ; 18.5382 ; 18.6054 ; 18.794 ; 19.2107 ; 19.5802 ; 19.8456 ; 20.0064 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8551 ; 64.7556 ; 64.7143 ; 64.8333 ; 65.0714 ; 65.4825 ; 65.7237 ; 66.1485 ; 66.7228 ; 67.2907 ; 67.8537 ; 68.5349 ; 69.5426 ; 70.9882 ; 73.0778 ; 73.849 ; 74.9454 ; 
75.1417 ; 75.3229 ; 75.5904 ; 75.981 ; 76.5437 ; 77.4133 ; 77.7371 ; 78.1507 ; 78.2681 ; 78.438 ; 78.7232 ; 79.0752 ; 79.7271 ; 80.7036 ; 81.4243 ; 82.5093 ; 82.9433 ; 83.5846 ; 84.6887 ; 85.0773 ; 85.7507 ; 
86.7253 ; 87.0779 ; 87.6405 ; 88.4206 ; 89.4532 ; 89.8233 ; 89.9603 ; 90.161 ; 90.46 ; 90.6049 ; 90.8236 ; 91.1117 ; 91.4976 ; 92.0201 ; 92.7242 ; 93.8708 ; 94.8471 ] 
  
Bolt 3 - Shear Force (kips): [0.0570715 ; 0.0139167 ; 0.0581539 ; 0.129057 ; 0.236603 ; 0.379729 ; 0.558739 ; 0.617914 ; 0.697154 ; 0.796456 ; 0.911077 ; 0.966708 ; 0.99223 ; 1.06187 ; 1.18112 ; 1.36958 ; 
1.44143 ; 1.62828 ; 1.70435 ; 1.76631 ; 2.52662 ; 4.56169 ; 6.79034 ; 9.46172 ; 10.1125 ; 10.5188 ; 10.6972 ; 10.9599 ; 11.2518 ; 11.8789 ; 12.4287 ; 12.8752 ; 13.3589 ; 13.9055 ; 14.089 ; 14.4258 ; 14.7979 ; 
14.9425 ; 15.1259 ; 15.4617 ; 15.6062 ; 15.8208 ; 16.0961 ; 16.4415 ; 16.5406 ; 16.5737 ; 16.6309 ; 16.7275 ; 16.719 ; 16.6549 ; 16.5647 ; 16.4315 ; 16.2528 ; 15.9089 ; 15.5 ; 15.2012 ] 
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Figure B.399 Connection L8_8_1.0_1.0_6_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_6_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.0892e+003 
  
Plastic Stiffness (k/in): 4.2754 
  
Displacement (in): [9.5919e-036 ; 0.0054687 ; 0.010937 ; 0.019141 ; 0.031445 ; 0.049902 ; 0.077588 ; 0.11912 ; 0.13469 ; 0.15805 ; 0.19309 ; 0.24565 ; 0.32449 ; 0.44275 ; 0.48709 ; 0.55361 ; 0.65339 ; 
0.80306 ; 0.85919 ; 0.88024 ; 0.91181 ; 0.92365 ; 0.94141 ; 0.94807 ; 0.95806 ; 0.97304 ; 0.99552 ; 1.0292 ; 1.0798 ; 1.1557 ; 1.1841 ; 1.2268 ; 1.2908 ; 1.3868 ; 1.5308 ; 1.7468 ; 2.0708 ; 2.5568 ; 2.7319 ; 
2.9943 ; 3.3881 ; 3.9787 ; 4.1537 ; 4.4162 ; 4.81 ; 4.9576 ; 5.1791 ; 5.5113 ; 6.0097 ; 6.7097 ; 7 ] 
  
Force (kips): [-2.38683 ; 1.66988 ; 3.56999 ; 6.063 ; 9.1564 ; 12.2044 ; 14.3351 ; 15.0444 ; 15.1731 ; 15.338 ; 15.6221 ; 16.1035 ; 16.8159 ; 17.7783 ; 18.1505 ; 18.6297 ; 19.2607 ; 20.0948 ; 20.3807 ; 20.4856 ; 
20.6428 ; 20.7141 ; 20.8146 ; 20.8603 ; 20.9257 ; 21.0183 ; 21.1505 ; 21.3426 ; 21.608 ; 21.9751 ; 22.1068 ; 22.299 ; 22.5694 ; 22.9466 ; 23.4666 ; 24.1915 ; 25.1386 ; 26.3095 ; 26.6836 ; 27.1906 ; 27.854 ; 
28.6612 ; 28.8635 ; 29.1338 ; 29.4784 ; 29.5956 ; 29.757 ; 29.9711 ; 30.2254 ; 30.5006 ; 30.5978 ] 
  
Bolt 1 - Tensile Force (kips): [63.1188 ; 62.9744 ; 62.8975 ; 62.7888 ; 62.6382 ; 62.4615 ; 62.3142 ; 62.2639 ; 62.2561 ; 62.2466 ; 62.2288 ; 62.1964 ; 62.1461 ; 62.0693 ; 62.0349 ; 61.9854 ; 61.9088 ; 61.8007 ; 
61.7621 ; 61.7475 ; 61.7258 ; 61.7165 ; 61.7033 ; 61.6976 ; 61.6892 ; 61.6774 ; 61.6604 ; 61.6365 ; 61.6004 ; 61.5429 ; 61.5187 ; 61.4781 ; 61.4046 ; 61.2215 ; 60.6934 ; 59.8066 ; 58.4175 ; 56.4176 ; 55.7121 ; 
54.6762 ; 53.1695 ; 51.0644 ; 50.4752 ; 49.6344 ; 48.4839 ; 48.0698 ; 47.4713 ; 46.6498 ; 45.6553 ; 44.6518 ; 44.3292 ] 
  
Bolt 1 - Shear Force (kips): [0.118527 ; 0.103612 ; 0.180723 ; 0.298812 ; 0.465483 ; 0.660738 ; 0.825359 ; 0.887503 ; 0.898793 ; 0.912872 ; 0.937818 ; 0.981255 ; 1.04799 ; 1.14963 ; 1.19379 ; 1.25768 ; 
1.35573 ; 1.49304 ; 1.54128 ; 1.55933 ; 1.58596 ; 1.59706 ; 1.61296 ; 1.6197 ; 1.62958 ; 1.64359 ; 1.66378 ; 1.69232 ; 1.73543 ; 1.80425 ; 1.83309 ; 1.8812 ; 1.96796 ; 2.18333 ; 2.77917 ; 3.68141 ; 4.96611 ; 
6.68376 ; 7.2541 ; 8.05969 ; 9.17196 ; 10.6141 ; 10.992 ; 11.5088 ; 12.1714 ; 12.3955 ; 12.7056 ; 13.1 ; 13.5297 ; 13.9144 ; 14.0265 ] 
  
Bolt 2 - Tensile Force (kips): [ 63.108 ; 62.9329 ; 62.8229 ; 62.6746 ; 62.502 ; 62.3298 ; 62.2266 ; 62.1966 ; 62.1929 ; 62.1883 ; 62.1818 ; 62.1739 ; 62.1695 ; 62.189 ; 62.1998 ; 62.2279 ; 62.2953 ; 62.4394 ; 
62.5039 ; 62.532 ; 62.5751 ; 62.5916 ; 62.6179 ; 62.628 ; 62.6439 ; 62.6702 ; 62.7123 ; 62.7915 ; 62.914 ; 63.0975 ; 63.1682 ; 63.2705 ; 63.4132 ; 63.5906 ; 63.6765 ; 63.7633 ; 63.7321 ; 63.479 ; 63.3391 ; 
63.0842 ; 62.6556 ; 62.0574 ; 61.8749 ; 61.612 ; 61.2308 ; 61.0872 ; 60.8774 ; 60.5736 ; 60.1642 ; 59.5689 ; 59.3117 ] 
  
Bolt 2 - Shear Force (kips): [0.0835186 ; 0.178301 ; 0.313277 ; 0.500562 ; 0.748098 ; 1.01841 ; 1.22791 ; 1.29758 ; 1.30936 ; 1.32475 ; 1.35418 ; 1.40689 ; 1.4884 ; 1.61218 ; 1.66603 ; 1.74569 ; 1.86864 ; 
2.03992 ; 2.09927 ; 2.12113 ; 2.15378 ; 2.16734 ; 2.18677 ; 2.19485 ; 2.20664 ; 2.22323 ; 2.2471 ; 2.27981 ; 2.32868 ; 2.40561 ; 2.43655 ; 2.48729 ; 2.57568 ; 2.77126 ; 3.2807 ; 4.03198 ; 5.06032 ; 6.35661 ; 
6.77745 ; 7.36417 ; 8.1406 ; 9.10342 ; 9.35715 ; 9.70192 ; 10.1476 ; 10.3029 ; 10.5214 ; 10.8228 ; 11.1992 ; 11.6349 ; 11.7991 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.7865 ; 64.6677 ; 64.6499 ; 64.7292 ; 64.7219 ; 64.8294 ; 64.8883 ; 64.8934 ; 64.9125 ; 65.0015 ; 65.2318 ; 65.7264 ; 66.7639 ; 67.2408 ; 67.8268 ; 68.6814 ; 70.1023 ; 
70.5977 ; 70.7831 ; 71.0663 ; 71.154 ; 71.2779 ; 71.3362 ; 71.4145 ; 71.5187 ; 71.6653 ; 71.9233 ; 72.284 ; 72.7345 ; 72.8774 ; 73.1031 ; 73.4661 ; 74.0481 ; 74.9399 ; 76.3105 ; 78.3378 ; 81.1919 ; 82.2917 ; 
83.868 ; 85.9896 ; 88.6696 ; 89.3839 ; 90.4138 ; 91.8598 ; 92.418 ; 93.2053 ; 94.2366 ; 95.4477 ; 96.8885 ; 97.4527 ] 
  
Bolt 3 - Shear Force (kips): [0.051641 ; 0.025573 ; 0.071308 ; 0.1494 ; 0.25873 ; 0.35523 ; 0.41638 ; 0.45481 ; 0.46758 ; 0.4889 ; 0.53245 ; 0.61291 ; 0.73997 ; 0.97072 ; 2.1829 ; 3.1611 ; 4.1874 ; 5.3633 ; 
5.6857 ; 5.7951 ; 5.8947 ; 5.7505 ; 5.6042 ; 5.4845 ; 5.3022 ; 5.018 ; 4.5872 ; 4.1434 ; 3.6575 ; 2.9357 ; 2.7105 ; 2.5219 ; 2.4332 ; 2.4123 ; 2.6041 ; 3.5836 ; 4.9776 ; 6.4198 ; 6.3744 ; 6.2919 ; 6.1653 ; 6.0826 ; 
6.0234 ; 5.9894 ; 5.8696 ; 5.7721 ; 5.6602 ; 5.4092 ; 5.0147 ; 4.1529 ; 3.6386 ] 
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Figure B.400 Connection L8_8_1.0_1.0_8_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_8_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 8.2592e+003 
  
Plastic Stiffness (k/in): 57.3375 
  
Displacement (in): [8.0054e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012329 ; 0.013428 ; 0.015076 ; 0.017548 ; 0.021256 ; 0.026817 ; 0.03516 ; 0.047674 ; 0.066445 ; 0.073484 ; 0.084043 ; 
0.088003 ; 0.089488 ; 0.091715 ; 0.095056 ; 0.10007 ; 0.10195 ; 0.10477 ; 0.10899 ; 0.11058 ; 0.11296 ; 0.11653 ; 0.12188 ; 0.1299 ; 0.14194 ; 0.16001 ; 0.16678 ; 0.16932 ; 0.17313 ; 0.17884 ; 0.18741 ; 
0.20027 ; 0.20509 ; 0.21233 ; 0.22318 ; 0.23945 ; 0.26386 ; 0.27301 ; 0.28674 ; 0.30734 ; 0.31506 ; 0.32665 ; 0.34403 ; 0.35054 ; 0.36032 ; 0.37498 ; 0.39697 ; 0.42996 ; 0.44233 ; 0.46089 ; 0.48873 ; 0.53048 ; 
0.54614 ; 0.56963 ; 0.60486 ; 0.6577 ; 0.67752 ; 0.70724 ; 0.75183 ; 0.76855 ; 0.79363 ; 0.83125 ; 0.88768 ; 0.97233 ; 1.0993 ; 1.2898 ; 1.5398 ; 1.7898 ; 1.8523 ; 1.946 ; 2.0866 ; 2.2976 ; 2.5 ] 
  
Force (kips): [-1.99031 ; 7.21246 ; 14.141 ; 22.3895 ; 31.7211 ; 33.5316 ; 35.197 ; 37.4271 ; 40.327 ; 43.056 ; 45.5557 ; 48.437 ; 51.8997 ; 54.87 ; 54.8779 ; 54.7498 ; 54.7816 ; 54.9907 ; 55.0498 ; 54.9812 ; 
54.9032 ; 54.8796 ; 55.1013 ; 56.1803 ; 56.4816 ; 56.9311 ; 57.5202 ; 58.4563 ; 59.7288 ; 61.45 ; 63.5304 ; 64.2118 ; 64.4581 ; 64.8264 ; 65.3482 ; 66.0709 ; 67.1166 ; 67.4998 ; 68.0576 ; 68.9109 ; 70.1099 ; 
71.7548 ; 72.3791 ; 73.2563 ; 74.4786 ; 74.9156 ; 75.5429 ; 76.4595 ; 76.8139 ; 77.2981 ; 78.0707 ; 79.2027 ; 80.7501 ; 81.3088 ; 82.1341 ; 83.3391 ; 84.9623 ; 85.5385 ; 86.3716 ; 87.5634 ; 89.1931 ; 89.7612 ; 
90.5696 ; 91.6932 ; 92.1173 ; 92.7552 ; 93.6723 ; 94.9474 ; 96.6557 ; 98.8923 ; 101.735 ; 104.602 ; 106.683 ; 107.149 ; 107.799 ; 108.687 ; 109.858 ; 110.829 ] 
  
Bolt 1 - Tensile Force (kips): [63.1292 ; 62.7842 ; 62.5004 ; 62.1313 ; 61.666 ; 61.5669 ; 61.4729 ; 61.34 ; 61.13 ; 60.5054 ; 58.946 ; 56.1539 ; 51.7453 ; 44.6298 ; 43.0858 ; 42.8958 ; 42.765 ; 42.5203 ; 42.3504 
; 42.2184 ; 42.1389 ; 42.1198 ; 42.0807 ; 42.0029 ; 41.9874 ; 41.9368 ; 41.8909 ; 41.8104 ; 41.724 ; 41.5105 ; 41.2565 ; 41.1252 ; 41.0682 ; 40.9633 ; 40.7999 ; 40.5837 ; 40.1504 ; 39.9855 ; 39.711 ; 39.0641 ; 
38.1618 ; 37.2602 ; 36.9471 ; 36.5623 ; 36.0399 ; 35.871 ; 35.6613 ; 35.4165 ; 35.3461 ; 35.2571 ; 35.1278 ; 34.857 ; 34.4041 ; 34.2412 ; 34.0391 ; 33.7924 ; 33.5406 ; 33.5154 ; 33.5239 ; 33.594 ; 33.7848 ; 
33.8268 ; 33.9028 ; 34.0506 ; 34.1011 ; 34.1754 ; 34.2692 ; 34.2947 ; 34.1607 ; 34.0335 ; 34.1328 ; 34.346 ; 34.4654 ; 34.4201 ; 34.3328 ; 34.1545 ; 34.0071 ; 33.9786 ] 
  
Bolt 1 - Shear Force (kips): [0.108624 ; 0.343555 ; 0.666502 ; 1.06974 ; 1.55664 ; 1.65599 ; 1.74929 ; 1.88008 ; 2.08956 ; 2.76535 ; 4.27053 ; 6.6584 ; 9.88968 ; 13.688 ; 14.1587 ; 14.1516 ; 14.2476 ; 14.4112 ; 
14.4632 ; 14.4699 ; 14.4584 ; 14.4536 ; 14.687 ; 15.2079 ; 15.2975 ; 15.6152 ; 15.8621 ; 16.5208 ; 17.4422 ; 18.9228 ; 20.6195 ; 21.2786 ; 21.5423 ; 22.0176 ; 22.6483 ; 23.362 ; 24.3567 ; 24.6855 ; 25.2263 ; 
26.5261 ; 28.2904 ; 30.1876 ; 30.9873 ; 31.9979 ; 33.4778 ; 34.0324 ; 34.759 ; 35.7121 ; 36.0352 ; 36.4743 ; 37.1092 ; 38.173 ; 39.8767 ; 40.5241 ; 41.4408 ; 42.7059 ; 44.5347 ; 45.1108 ; 45.8289 ; 46.685 ; 
47.687 ; 48.0491 ; 48.5664 ; 49.2626 ; 49.5034 ; 49.8848 ; 50.4619 ; 51.4037 ; 52.8124 ; 54.613 ; 56.5581 ; 58.435 ; 60.0034 ; 60.47 ; 61.1308 ; 61.9778 ; 63.0293 ; 63.9301 ] 
  
Bolt 2 - Tensile Force (kips): [63.1247 ; 62.7303 ; 62.3703 ; 61.8933 ; 61.3103 ; 61.1896 ; 61.0771 ; 60.9167 ; 60.6593 ; 60.0289 ; 58.4765 ; 55.7105 ; 51.4902 ; 45.1663 ; 43.6816 ; 43.3623 ; 43.3207 ; 43.1321 ; 
42.88 ; 42.718 ; 42.6167 ; 42.5921 ; 42.6055 ; 42.7723 ; 42.8167 ; 42.8925 ; 42.9829 ; 43.1735 ; 43.5359 ; 44.0035 ; 44.7278 ; 45.0269 ; 45.1379 ; 45.3056 ; 45.5428 ; 45.857 ; 46.2851 ; 46.415 ; 46.6259 ; 
46.9851 ; 47.5566 ; 48.3401 ; 48.543 ; 48.8529 ; 49.3763 ; 49.5853 ; 49.9343 ; 50.4838 ; 50.6853 ; 51.0006 ; 51.4417 ; 51.9207 ; 52.637 ; 52.889 ; 53.2771 ; 53.8236 ; 54.5358 ; 54.7269 ; 54.9863 ; 55.3598 ; 
55.8102 ; 55.9667 ; 56.2354 ; 56.6592 ; 56.8413 ; 57.1384 ; 57.62 ; 58.323 ; 59.3055 ; 60.4843 ; 62.1863 ; 64.1764 ; 65.7802 ; 66.1325 ; 66.6452 ; 67.3002 ; 68.2371 ; 69.0553 ] 
  
Bolt 2 - Shear Force (kips): [0.0700112 ; 0.436133 ; 0.815601 ; 1.28727 ; 1.84702 ; 1.96089 ; 2.06734 ; 2.21758 ; 2.45702 ; 3.13187 ; 4.61786 ; 6.97482 ; 10.0899 ; 13.7239 ; 14.2613 ; 14.2986 ; 14.2932 ; 
14.4897 ; 14.6399 ; 14.66 ; 14.6495 ; 14.6439 ; 14.6487 ; 15.2184 ; 15.4387 ; 15.5896 ; 15.96 ; 16.2732 ; 16.7596 ; 17.9119 ; 19.7416 ; 20.2157 ; 20.3609 ; 20.5395 ; 20.8018 ; 21.2283 ; 22.0355 ; 22.4009 ; 
22.8671 ; 23.3909 ; 24.088 ; 25.1971 ; 25.7097 ; 26.415 ; 27.2263 ; 27.4761 ; 27.8295 ; 28.3242 ; 28.4953 ; 28.7453 ; 29.1712 ; 29.9023 ; 30.7831 ; 31.0599 ; 31.4321 ; 31.928 ; 32.5419 ; 32.8479 ; 33.3247 ; 
34.0696 ; 35.2078 ; 35.5827 ; 36.0681 ; 36.6771 ; 36.8936 ; 37.204 ; 37.5991 ; 38.1065 ; 38.7891 ; 39.8243 ; 41.0564 ; 42.5565 ; 43.7215 ; 43.9313 ; 44.2095 ; 44.6129 ; 45.1321 ; 45.5572 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.89 ; 64.954 ; 65.2505 ; 66.0209 ; 66.296 ; 66.5836 ; 67.0303 ; 67.6354 ; 68.27 ; 68.9045 ; 69.7039 ; 70.888 ; 72.2609 ; 72.2879 ; 72.1865 ; 72.2195 ; 72.3567 ; 72.3905 ; 
72.3301 ; 72.2591 ; 72.2373 ; 72.4173 ; 73.0354 ; 73.2213 ; 73.515 ; 73.9291 ; 74.6392 ; 75.7261 ; 77.3036 ; 79.399 ; 80.1213 ; 80.3865 ; 80.7784 ; 81.3389 ; 82.1262 ; 83.2467 ; 83.6537 ; 84.2467 ; 85.1294 ; 
86.3793 ; 88.1126 ; 88.7527 ; 89.6615 ; 90.933 ; 91.3828 ; 92.0271 ; 92.9644 ; 93.3074 ; 93.7587 ; 94.4641 ; 95.4471 ; 96.7166 ; 97.1689 ; 97.9035 ; 99.1698 ; 100.959 ; 101.604 ; 102.552 ; 103.983 ; 106.01 ; 
106.705 ; 107.696 ; 109.096 ; 109.626 ; 110.463 ; 111.687 ; 113.303 ; 115.173 ; 117.326 ; 119.938 ; 121.991 ; 123.009 ; 123.27 ; 123.603 ; 124.024 ; 124.627 ; 125.197 ] 
  
Bolt 3 - Shear Force (kips): [0.0286955 ; 0.099556 ; 0.215578 ; 0.374861 ; 0.602746 ; 0.656607 ; 0.708723 ; 0.77976 ; 0.878997 ; 0.990788 ; 1.09868 ; 1.22879 ; 1.41849 ; 1.62345 ; 1.62916 ; 1.61969 ; 1.62256 
; 1.63941 ; 1.64459 ; 1.63978 ; 1.63394 ; 1.63214 ; 1.64939 ; 1.73448 ; 1.7609 ; 1.80079 ; 1.85801 ; 1.95995 ; 2.12226 ; 2.35665 ; 2.65764 ; 2.75521 ; 2.78967 ; 2.83905 ; 2.91231 ; 3.02015 ; 3.17555 ; 3.23247 ; 
3.31573 ; 3.43514 ; 3.60853 ; 3.85738 ; 3.94403 ; 4.06797 ; 4.23525 ; 4.29112 ; 4.36909 ; 4.476 ; 4.51803 ; 4.57871 ; 4.66055 ; 4.76195 ; 4.87644 ; 4.93783 ; 6.08775 ; 8.75295 ; 10.7882 ; 11.3465 ; 12.087 ; 
13.6266 ; 15.6392 ; 16.2685 ; 16.9838 ; 17.7169 ; 18.0312 ; 18.4892 ; 18.9731 ; 19.4185 ; 19.7694 ; 19.4467 ; 19.1409 ; 18.2653 ; 17.966 ; 17.9293 ; 17.7794 ; 17.5748 ; 17.2811 ; 16.808 ] 



   

B.402 

 

 
Figure B.401 Connection L8_8_1.0_1.0_8_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_8_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3633e+003 
  
Plastic Stiffness (k/in): 13.1338 
  
Displacement (in): [8.3168e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.017822 ; 0.02771 ; 0.031418 ; 0.03698 ; 0.045322 ; 0.057836 ; 0.076608 ; 0.10476 ; 0.147 ; 0.21035 ; 0.30538 ; 0.34102 ; 
0.35438 ; 0.35939 ; 0.36691 ; 0.37818 ; 0.3951 ; 0.42047 ; 0.45852 ; 0.5156 ; 0.60123 ; 0.63333 ; 0.6815 ; 0.69956 ; 0.72665 ; 0.76729 ; 0.82824 ; 0.91968 ; 0.95396 ; 1.0054 ; 1.0825 ; 1.1115 ; 1.1549 ; 1.1711 ; 
1.1955 ; 1.2322 ; 1.2459 ; 1.2665 ; 1.2742 ; 1.2858 ; 1.3032 ; 1.3293 ; 1.3684 ; 1.427 ; 1.515 ; 1.6469 ; 1.6964 ; 1.7707 ; 1.882 ; 2.049 ; 2.1115 ; 2.2053 ; 2.3459 ; 2.5 ] 
  
Force (kips): [-2.06983 ; 1.85489 ; 4.49921 ; 7.90249 ; 12.2303 ; 17.5788 ; 23.4849 ; 25.2011 ; 27.4587 ; 30.0296 ; 32.6783 ; 34.4775 ; 35.718 ; 36.8548 ; 38.3656 ; 40.4529 ; 41.2023 ; 41.5012 ; 41.6148 ; 
41.7826 ; 42.0436 ; 42.4129 ; 42.9569 ; 43.7019 ; 44.6863 ; 46.0073 ; 46.4691 ; 47.1621 ; 47.4431 ; 47.8382 ; 48.4124 ; 49.2142 ; 50.3068 ; 50.6945 ; 51.246 ; 52.1689 ; 52.5156 ; 53.0356 ; 53.2291 ; 53.5086 ; 
53.9193 ; 54.0708 ; 54.294 ; 54.3796 ; 54.5059 ; 54.697 ; 54.9707 ; 55.3628 ; 55.9296 ; 56.7652 ; 57.9175 ; 58.3245 ; 58.9045 ; 59.7112 ; 60.808 ; 61.1883 ; 61.7303 ; 62.4852 ; 63.2507 ] 
  
Bolt 1 - Tensile Force (kips): [63.1217 ; 62.9755 ; 62.8694 ; 62.7252 ; 62.5268 ; 62.2526 ; 61.9043 ; 61.7904 ; 61.6289 ; 61.4244 ; 61.1591 ; 60.5875 ; 59.8461 ; 58.8794 ; 57.0909 ; 54.1373 ; 52.9419 ; 52.4652 ; 
52.2827 ; 52.0068 ; 51.5788 ; 50.9371 ; 49.9625 ; 48.4897 ; 46.3027 ; 43.5459 ; 43.0496 ; 42.7409 ; 42.6429 ; 42.519 ; 42.3515 ; 41.9832 ; 41.5959 ; 41.483 ; 41.3398 ; 40.9851 ; 40.8312 ; 40.5933 ; 40.5059 ; 
40.3912 ; 40.219 ; 40.1599 ; 40.0708 ; 40.0305 ; 39.974 ; 39.895 ; 39.7953 ; 39.6381 ; 39.2116 ; 38.1065 ; 36.7706 ; 36.34 ; 35.7062 ; 35.2119 ; 34.8705 ; 34.6986 ; 34.5335 ; 34.2709 ; 34.002 ] 
  
Bolt 1 - Shear Force (kips): [0.109069 ; 0.120748 ; 0.23692 ; 0.403534 ; 0.62914 ; 0.93145 ; 1.30717 ; 1.42708 ; 1.5936 ; 1.80088 ; 2.06771 ; 2.68733 ; 3.44202 ; 4.3452 ; 5.89242 ; 8.20167 ; 9.05768 ; 9.38811 ; 
9.51268 ; 9.69864 ; 9.98298 ; 10.4005 ; 11.0085 ; 11.8575 ; 12.9498 ; 13.9714 ; 14.0814 ; 14.0685 ; 14.0518 ; 14.0216 ; 13.972 ; 14.1174 ; 14.0808 ; 14.0427 ; 13.9979 ; 15.323 ; 16.0733 ; 17.4984 ; 18.0535 ; 
18.7532 ; 19.8273 ; 20.2157 ; 20.8017 ; 21.0745 ; 21.4643 ; 22.0022 ; 22.6819 ; 23.5055 ; 24.8575 ; 27.4402 ; 30.3567 ; 31.4212 ; 33.0081 ; 34.7879 ; 36.7604 ; 37.5083 ; 38.4055 ; 39.7794 ; 41.1282 ] 
  
Bolt 2 - Tensile Force (kips): [63.1048 ; 62.9541 ; 62.8237 ; 62.6358 ; 62.3829 ; 62.0734 ; 61.7191 ; 61.6182 ; 61.4833 ; 61.3414 ; 61.22 ; 60.903 ; 60.5336 ; 60.2354 ; 60.1475 ; 60.1978 ; 60.1334 ; 60.0893 ; 
60.0685 ; 60.0356 ; 59.978 ; 59.8794 ; 59.7179 ; 59.4396 ; 58.9375 ; 58.3712 ; 58.3776 ; 58.422 ; 58.4603 ; 58.5361 ; 58.6416 ; 58.7873 ; 58.9353 ; 58.9613 ; 58.9796 ; 59.2859 ; 59.4745 ; 59.8156 ; 59.9249 ; 
60.0836 ; 60.3547 ; 60.4635 ; 60.6426 ; 60.7103 ; 60.8107 ; 60.9412 ; 61.126 ; 61.4181 ; 61.8159 ; 62.4044 ; 63.2843 ; 63.5869 ; 63.9694 ; 64.4041 ; 64.9143 ; 65.069 ; 65.3581 ; 65.8281 ; 66.3724 ] 
  
Bolt 2 - Shear Force (kips): [0.0680161 ; 0.162299 ; 0.320453 ; 0.53223 ; 0.813753 ; 1.17971 ; 1.61659 ; 1.75303 ; 1.94132 ; 2.17307 ; 2.47053 ; 3.07888 ; 3.79308 ; 4.62807 ; 5.96332 ; 7.74556 ; 8.3762 ; 
8.61523 ; 8.70494 ; 8.83861 ; 9.04198 ; 9.33964 ; 9.77562 ; 10.3997 ; 11.2791 ; 12.4474 ; 12.8111 ; 13.324 ; 13.5054 ; 13.757 ; 14.1061 ; 14.568 ; 15.2243 ; 15.4599 ; 15.8465 ; 16.5043 ; 16.6501 ; 16.769 ; 
16.8427 ; 16.9654 ; 17.1027 ; 17.1498 ; 17.2108 ; 17.2256 ; 17.2484 ; 17.3118 ; 17.4495 ; 17.7386 ; 18.0891 ; 18.5004 ; 19.1635 ; 19.441 ; 19.7905 ; 20.5317 ; 21.6664 ; 21.9973 ; 22.5507 ; 23.1234 ; 23.5908 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8529 ; 64.7601 ; 64.7401 ; 64.8932 ; 65.1849 ; 65.865 ; 66.267 ; 66.8825 ; 67.6727 ; 68.628 ; 69.6059 ; 70.7288 ; 72.1025 ; 73.9367 ; 76.64 ; 77.579 ; 77.8579 ; 77.9551 ; 
78.0948 ; 78.2979 ; 78.5607 ; 78.9306 ; 79.4942 ; 80.3495 ; 81.6109 ; 82.106 ; 82.9052 ; 83.2024 ; 83.6143 ; 84.2262 ; 85.0426 ; 86.1244 ; 86.5155 ; 87.0639 ; 88.0125 ; 88.3727 ; 89.0102 ; 89.2536 ; 89.6531 ; 
90.2868 ; 90.5259 ; 90.8825 ; 91.0166 ; 91.2107 ; 91.5307 ; 91.9837 ; 92.6041 ; 93.4667 ; 94.7365 ; 96.525 ; 97.1199 ; 97.9268 ; 99.025 ; 100.657 ; 101.241 ; 102.023 ; 103.069 ; 104.107 ] 
  
Bolt 3 - Shear Force (kips): [0.0586871 ; 0.0219474 ; 0.0706561 ; 0.149432 ; 0.267931 ; 0.429626 ; 0.660481 ; 0.739974 ; 0.85311 ; 1.00192 ; 1.16253 ; 1.30339 ; 1.43646 ; 1.60293 ; 1.84582 ; 2.19502 ; 
2.32667 ; 2.40595 ; 2.44092 ; 2.50255 ; 2.58 ; 2.7138 ; 4.43588 ; 7.23477 ; 9.87918 ; 13.7345 ; 15.1309 ; 16.5287 ; 16.6303 ; 16.7743 ; 16.6105 ; 16.3436 ; 16.0257 ; 15.9898 ; 15.9852 ; 16.152 ; 16.2178 ; 
16.2802 ; 16.295 ; 16.391 ; 16.5148 ; 16.5627 ; 16.6243 ; 16.6442 ; 16.6757 ; 16.6517 ; 16.6287 ; 16.6194 ; 16.6274 ; 16.6599 ; 16.6316 ; 16.5516 ; 16.4434 ; 16.3216 ; 16.1964 ; 16.1593 ; 16.04 ; 15.8271 ; 
15.6309 ] 
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Figure B.402 Connection L8_8_1.0_1.0_8_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_8_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 1.4692e+003 
  
Plastic Stiffness (k/in): 4.2357 
  
Displacement (in): [8.1392e-036 ; 0.0027344 ; 0.0054687 ; 0.0095703 ; 0.015723 ; 0.024951 ; 0.038794 ; 0.043985 ; 0.051771 ; 0.054691 ; 0.059071 ; 0.065641 ; 0.075496 ; 0.090278 ; 0.11245 ; 0.14571 ; 
0.1956 ; 0.27044 ; 0.38269 ; 0.55107 ; 0.61421 ; 0.70893 ; 0.851 ; 0.90427 ; 0.91426 ; 0.92925 ; 0.95172 ; 0.98544 ; 1.036 ; 1.1119 ; 1.1403 ; 1.183 ; 1.247 ; 1.343 ; 1.487 ; 1.541 ; 1.622 ; 1.7435 ; 1.9258 ; 2.1992 
; 2.3017 ; 2.4555 ; 2.6861 ; 2.7727 ; 2.9024 ; 3.097 ; 3.389 ; 3.8269 ; 4.4838 ; 4.6588 ; 4.9213 ; 5.315 ; 5.4627 ; 5.518 ; 5.6011 ; 5.7257 ; 5.9126 ; 6.1929 ; 6.6134 ; 7 ] 
  
Force (kips): [-2.02133 ; 0.769541 ; 1.99607 ; 3.69251 ; 5.97441 ; 8.91711 ; 12.4909 ; 13.554 ; 14.9165 ; 15.3632 ; 15.9743 ; 16.7759 ; 17.7069 ; 18.6035 ; 19.2546 ; 19.7987 ; 20.3358 ; 21.1509 ; 22.2503 ; 
23.6599 ; 24.1282 ; 24.7796 ; 25.6767 ; 26.004 ; 26.0687 ; 26.1614 ; 26.2922 ; 26.494 ; 26.8024 ; 27.2242 ; 27.3834 ; 27.6104 ; 27.9339 ; 28.4049 ; 29.0507 ; 29.2805 ; 29.6134 ; 30.0852 ; 30.7419 ; 31.6255 ; 
31.9327 ; 32.3665 ; 32.9667 ; 33.1779 ; 33.4738 ; 33.886 ; 34.4479 ; 35.1921 ; 36.0902 ; 36.2915 ; 36.5713 ; 36.943 ; 37.0661 ; 37.1116 ; 37.178 ; 37.2744 ; 37.4129 ; 37.6056 ; 37.8483 ; 38.0307 ] 
  
Bolt 1 - Tensile Force (kips): [63.1222 ; 63.0187 ; 62.9681 ; 62.8937 ; 62.7875 ; 62.6381 ; 62.4286 ; 62.3586 ; 62.2634 ; 62.2309 ; 62.185 ; 62.1228 ; 62.0485 ; 61.9746 ; 61.9226 ; 61.881 ; 61.8416 ; 61.7702 ; 
61.6563 ; 61.454 ; 61.3655 ; 61.1975 ; 60.401 ; 60.0096 ; 59.9315 ; 59.8145 ; 59.6396 ; 59.3664 ; 58.934 ; 58.289 ; 58.0423 ; 57.672 ; 57.1234 ; 56.3084 ; 55.0799 ; 54.6157 ; 53.9147 ; 52.8507 ; 51.1921 ; 
48.6374 ; 47.6752 ; 46.2341 ; 44.3183 ; 43.7637 ; 43.1803 ; 42.8392 ; 42.5235 ; 42.1138 ; 41.671 ; 41.5834 ; 41.4279 ; 41.2061 ; 41.1554 ; 41.1267 ; 41.0902 ; 41.0443 ; 40.9812 ; 40.8967 ; 40.81 ; 40.7598 ] 
  
Bolt 1 - Shear Force (kips): [ 0.108249 ; 0.0851456 ; 0.13293 ; 0.214283 ; 0.335031 ; 0.505365 ; 0.738086 ; 0.814972 ; 0.919317 ; 0.95481 ; 1.00455 ; 1.07178 ; 1.15206 ; 1.2324 ; 1.29017 ; 1.33812 ; 1.38598 ; 
1.47046 ; 1.60355 ; 1.83029 ; 1.92615 ; 2.10784 ; 2.97104 ; 3.36449 ; 3.44071 ; 3.55375 ; 3.72031 ; 3.97537 ; 4.36887 ; 4.94017 ; 5.15445 ; 5.47223 ; 5.9356 ; 6.60549 ; 7.56993 ; 7.92114 ; 8.43885 ; 9.1987 ; 
10.3154 ; 11.8483 ; 12.3561 ; 13.032 ; 13.7556 ; 13.9302 ; 14.0804 ; 14.0817 ; 14.0195 ; 14.0364 ; 13.9518 ; 13.9127 ; 14.2095 ; 15.0529 ; 15.2122 ; 15.3647 ; 15.5549 ; 15.8118 ; 16.1476 ; 16.9538 ; 17.868 ; 
18.4302 ] 
  
Bolt 2 - Tensile Force (kips): [63.1069 ; 63.0048 ; 62.9482 ; 62.8475 ; 62.7076 ; 62.5321 ; 62.3266 ; 62.2663 ; 62.1914 ; 62.1702 ; 62.141 ; 62.1034 ; 62.0615 ; 62.0286 ; 62.0058 ; 61.9884 ; 61.9774 ; 61.9761 ; 
62.0021 ; 62.1315 ; 62.2105 ; 62.3347 ; 62.3436 ; 62.3522 ; 62.3538 ; 62.3551 ; 62.3623 ; 62.3726 ; 62.3919 ; 62.4265 ; 62.4364 ; 62.453 ; 62.4706 ; 62.4935 ; 62.4919 ; 62.4781 ; 62.4456 ; 62.3817 ; 62.1913 ; 
61.8391 ; 61.7015 ; 61.5133 ; 61.4598 ; 61.5033 ; 61.5843 ; 61.6641 ; 61.7642 ; 61.977 ; 62.3081 ; 62.3837 ; 62.5417 ; 62.7373 ; 62.7861 ; 62.8165 ; 62.8628 ; 62.938 ; 63.0602 ; 63.2481 ; 63.4927 ; 63.6743 ] 
  
Bolt 2 - Shear Force (kips): [0.0681111 ; 0.104113 ; 0.187275 ; 0.304794 ; 0.469395 ; 0.69293 ; 0.982983 ; 1.07422 ; 1.196 ; 1.23726 ; 1.29506 ; 1.37267 ; 1.46381 ; 1.55313 ; 1.61536 ; 1.6639 ; 1.71359 ; 
1.80284 ; 1.93989 ; 2.18432 ; 2.28761 ; 2.47646 ; 3.25212 ; 3.58802 ; 3.65286 ; 3.74896 ; 3.88952 ; 4.10355 ; 4.42869 ; 4.88606 ; 5.05353 ; 5.29861 ; 5.65188 ; 6.15097 ; 6.8489 ; 7.09947 ; 7.4611 ; 7.97775 ; 
8.72599 ; 9.76038 ; 10.129 ; 10.661 ; 11.3768 ; 11.6134 ; 11.9458 ; 12.4105 ; 13.0384 ; 13.7954 ; 14.6849 ; 14.888 ; 15.1043 ; 15.4928 ; 15.6683 ; 15.7064 ; 15.7634 ; 15.8399 ; 15.9417 ; 15.9891 ; 16.0328 ; 
16.0743 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8814 ; 64.7832 ; 64.6951 ; 64.6764 ; 64.8122 ; 65.0376 ; 65.1434 ; 65.3645 ; 65.4889 ; 65.6991 ; 66.0783 ; 66.6508 ; 67.3492 ; 68.1216 ; 68.9841 ; 70.0009 ; 71.4287 ; 
73.4524 ; 76.406 ; 77.4815 ; 79.0265 ; 81.1751 ; 81.9664 ; 82.1175 ; 82.3299 ; 82.6251 ; 83.0733 ; 83.6995 ; 84.4801 ; 84.7776 ; 85.1819 ; 85.7588 ; 86.6834 ; 87.9462 ; 88.3572 ; 88.9719 ; 89.8408 ; 91.0645 ; 
93.1992 ; 94.0497 ; 95.1982 ; 96.7938 ; 97.4121 ; 98.2301 ; 99.36 ; 100.973 ; 102.9 ; 105.493 ; 106.073 ; 106.906 ; 108.125 ; 108.544 ; 108.7 ; 108.93 ; 109.268 ; 109.755 ; 110.455 ; 111.415 ; 112.231 ] 
  
Bolt 3 - Shear Force (kips): [0.053519 ; 0.017944 ; 0.036389 ; 0.080694 ; 0.15369 ; 0.26126 ; 0.40728 ; 0.45598 ; 0.51926 ; 0.54227 ; 0.57525 ; 0.62042 ; 0.68194 ; 0.78285 ; 0.89574 ; 1.0181 ; 1.1673 ; 1.3637 ; 
1.5814 ; 1.8249 ; 1.8994 ; 1.9885 ; 2.1808 ; 2.4922 ; 2.534 ; 2.5804 ; 2.6342 ; 2.7651 ; 3.0963 ; 3.6987 ; 3.9893 ; 4.4071 ; 5.0873 ; 6.1238 ; 6.4603 ; 6.3937 ; 6.0433 ; 6.2101 ; 6.8155 ; 7.0113 ; 7.1638 ; 6.9574 ; 
7.0452 ; 6.8876 ; 6.6477 ; 6.4749 ; 6.2298 ; 5.6977 ; 5.0353 ; 4.8745 ; 4.6068 ; 4.1724 ; 4.0358 ; 3.982 ; 3.9057 ; 3.7983 ; 3.6547 ; 3.4479 ; 3.1921 ; 3.0197 ] 
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Figure B.403 Connection L8_8_1.0_1.0_8e_0.5_2.625 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_8e_0.5_2.625 Analysis Response Variables.  
Initial Stiffness (k/in): 8.0103e+003 
  
Plastic Stiffness (k/in): 56.0630 
  
Displacement (in): [9.8926e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.012329 ; 0.013428 ; 0.015076 ; 0.017548 ; 0.021256 ; 0.026817 ; 0.03516 ; 0.047674 ; 0.066445 ; 0.073484 ; 0.084043 ; 
0.088003 ; 0.089488 ; 0.091715 ; 0.095056 ; 0.10007 ; 0.10195 ; 0.10477 ; 0.10582 ; 0.10741 ; 0.10979 ; 0.11335 ; 0.11871 ; 0.12071 ; 0.12372 ; 0.12824 ; 0.13501 ; 0.14517 ; 0.16041 ; 0.16612 ; 0.17469 ; 
0.18755 ; 0.20684 ; 0.21407 ; 0.22492 ; 0.24119 ; 0.2656 ; 0.27476 ; 0.28849 ; 0.29364 ; 0.30136 ; 0.31295 ; 0.33032 ; 0.35639 ; 0.38246 ; 0.40852 ; 0.44763 ; 0.46229 ; 0.48428 ; 0.51727 ; 0.52964 ; 0.5482 ; 
0.57604 ; 0.58647 ; 0.60213 ; 0.62562 ; 0.66085 ; 0.67406 ; 0.69388 ; 0.7236 ; 0.76819 ; 0.83507 ; 0.93539 ; 0.97301 ; 1.0294 ; 1.1141 ; 1.2411 ; 1.2887 ; 1.3601 ; 1.4672 ; 1.6279 ; 1.869 ; 2.119 ; 2.369 ; 2.5 ] 
  
Force (kips): [-2.44586 ; 6.42261 ; 13.1992 ; 21.307 ; 30.587 ; 32.4085 ; 34.079 ; 36.3366 ; 39.2962 ; 42.3773 ; 45.1032 ; 48.0299 ; 51.5643 ; 54.7095 ; 54.8285 ; 54.6986 ; 54.6627 ; 54.7717 ; 54.9321 ; 54.8935 ; 
54.8087 ; 54.7807 ; 54.7732 ; 55.1203 ; 55.4809 ; 56.0051 ; 56.8235 ; 57.7543 ; 58.1426 ; 58.6468 ; 59.4322 ; 60.437 ; 61.7062 ; 63.3496 ; 63.9052 ; 64.7219 ; 65.8193 ; 67.3026 ; 67.8755 ; 68.7189 ; 69.9235 ; 
71.5691 ; 72.1626 ; 73.0191 ; 73.3374 ; 73.8016 ; 74.4729 ; 75.421 ; 76.8027 ; 78.1474 ; 79.4756 ; 81.2515 ; 81.8933 ; 82.8349 ; 84.1618 ; 84.6369 ; 85.3242 ; 86.2982 ; 86.658 ; 87.1836 ; 87.9437 ; 89.0118 ; 
89.3946 ; 89.9501 ; 90.745 ; 91.8668 ; 93.4223 ; 95.6183 ; 96.3904 ; 97.4614 ; 98.9343 ; 100.862 ; 101.529 ; 102.472 ; 103.749 ; 105.31 ; 107.18 ; 108.793 ; 110.14 ; 110.759 ] 
  
Bolt 1 - Tensile Force (kips): [63.2114 ; 62.8415 ; 62.534 ; 62.1337 ; 61.6335 ; 61.5271 ; 61.4263 ; 61.2832 ; 61.0532 ; 60.4921 ; 59.0373 ; 56.258 ; 51.7794 ; 44.7285 ; 43.1571 ; 42.954 ; 42.9175 ; 42.6296 ; 
42.4532 ; 42.3008 ; 42.2073 ; 42.1847 ; 42.165 ; 42.121 ; 42.0779 ; 42.0557 ; 42.0065 ; 41.9443 ; 41.9173 ; 41.882 ; 41.8422 ; 41.707 ; 41.5401 ; 41.3743 ; 41.2809 ; 41.0726 ; 40.7885 ; 40.2547 ; 39.8695 ; 
39.3295 ; 38.5863 ; 37.8015 ; 37.5536 ; 37.2744 ; 37.1462 ; 36.9736 ; 36.7596 ; 36.5285 ; 36.3256 ; 36.0979 ; 35.8116 ; 35.3772 ; 35.2397 ; 35.0269 ; 34.8413 ; 34.8069 ; 34.7575 ; 34.7265 ; 34.7249 ; 34.7383 ; 
34.789 ; 34.8855 ; 34.9007 ; 34.9279 ; 34.9956 ; 35.0297 ; 35.0727 ; 35.1068 ; 35.0778 ; 35.0496 ; 34.9904 ; 35.0577 ; 35.0743 ; 35.1357 ; 35.2498 ; 35.3707 ; 35.4732 ; 35.5537 ; 35.8224 ; 35.9692 ] 
  
Bolt 1 - Shear Force (kips): [0.0916378 ; 0.347625 ; 0.680282 ; 1.09868 ; 1.60884 ; 1.7141 ; 1.81271 ; 1.95104 ; 2.17637 ; 2.76688 ; 4.17914 ; 6.5697 ; 9.8683 ; 13.6753 ; 14.1728 ; 14.17 ; 14.168 ; 14.3825 ; 
14.4438 ; 14.4596 ; 14.4496 ; 14.4444 ; 14.4576 ; 14.7925 ; 15.1334 ; 15.3168 ; 15.6813 ; 16.1893 ; 16.4703 ; 16.8461 ; 17.5992 ; 18.5231 ; 19.6061 ; 20.8739 ; 21.3668 ; 22.3451 ; 23.4251 ; 24.8139 ; 25.6615 ; 
26.8374 ; 28.5256 ; 30.4617 ; 31.2104 ; 32.2578 ; 32.6995 ; 33.3115 ; 34.1433 ; 35.2227 ; 36.5257 ; 37.8548 ; 39.1854 ; 41.1981 ; 41.9151 ; 42.9269 ; 44.2058 ; 44.6775 ; 45.3348 ; 46.2008 ; 46.5003 ; 46.9137 ; 
47.4679 ; 48.2351 ; 48.516 ; 48.9283 ; 49.4881 ; 50.2994 ; 51.4677 ; 52.989 ; 53.5781 ; 54.3759 ; 55.5417 ; 56.8708 ; 57.3264 ; 57.8508 ; 58.5086 ; 59.4188 ; 60.707 ; 61.9436 ; 63.0629 ; 63.5754 ] 
  
Bolt 2 - Tensile Force (kips): [63.2115 ; 62.8083 ; 62.4376 ; 61.9406 ; 61.2999 ; 61.1678 ; 61.0444 ; 60.8719 ; 60.6074 ; 60.0969 ; 58.7483 ; 56.0836 ; 51.8732 ; 45.4985 ; 43.6053 ; 43.1443 ; 43.085 ; 43.079 ; 
42.7756 ; 42.5344 ; 42.3958 ; 42.3622 ; 42.3363 ; 42.3893 ; 42.4505 ; 42.5084 ; 42.6341 ; 42.7939 ; 42.8797 ; 43.0016 ; 43.2414 ; 43.6031 ; 44.1794 ; 44.9286 ; 45.2049 ; 45.6255 ; 46.1864 ; 46.9636 ; 47.2724 ; 
47.6351 ; 48.1596 ; 48.8618 ; 49.113 ; 49.4034 ; 49.5089 ; 49.6511 ; 49.8591 ; 50.1447 ; 50.6423 ; 51.212 ; 51.7994 ; 52.6326 ; 52.8707 ; 53.2024 ; 53.617 ; 53.7417 ; 53.9427 ; 54.253 ; 54.3743 ; 54.5431 ; 
54.7821 ; 55.1556 ; 55.2683 ; 55.4388 ; 55.6587 ; 56.006 ; 56.663 ; 57.7853 ; 58.2206 ; 58.843 ; 59.6824 ; 60.7166 ; 61.0578 ; 61.6138 ; 62.3877 ; 63.434 ; 64.8861 ; 66.2363 ; 67.3853 ; 67.9753 ] 
  
Bolt 2 - Shear Force (kips): [0.108984 ; 0.355818 ; 0.706251 ; 1.13797 ; 1.65169 ; 1.75608 ; 1.85315 ; 1.98807 ; 2.20088 ; 2.72644 ; 4.08871 ; 6.42522 ; 9.58073 ; 13.3617 ; 14.1331 ; 14.2182 ; 14.2135 ; 
14.2135 ; 14.4804 ; 14.5537 ; 14.5513 ; 14.5452 ; 14.5389 ; 14.5556 ; 14.5745 ; 14.9165 ; 15.3782 ; 15.8363 ; 15.9523 ; 16.0943 ; 16.2887 ; 16.6351 ; 17.2286 ; 18.6307 ; 19.0511 ; 19.5333 ; 20.2592 ; 21.143 ; 
21.4025 ; 21.9754 ; 22.7433 ; 23.7573 ; 24.068 ; 24.5836 ; 24.7509 ; 25.002 ; 25.4186 ; 26.0207 ; 26.9364 ; 27.7047 ; 28.3651 ; 29.1915 ; 29.5495 ; 30.0264 ; 30.6978 ; 30.9708 ; 31.3734 ; 31.9226 ; 32.1164 ; 
32.424 ; 32.8737 ; 33.4681 ; 33.6861 ; 33.9816 ; 34.4363 ; 35.0839 ; 35.9452 ; 37.0248 ; 37.3715 ; 37.858 ; 38.4993 ; 39.5315 ; 39.9229 ; 40.4603 ; 41.1814 ; 42.1059 ; 43.1815 ; 43.9883 ; 44.665 ; 45.0102 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.884 ; 64.9363 ; 65.217 ; 65.9445 ; 66.206 ; 66.4846 ; 66.9272 ; 67.5306 ; 68.2271 ; 68.9178 ; 69.7258 ; 70.8809 ; 72.2839 ; 72.3717 ; 72.2773 ; 72.2473 ; 72.3517 ; 72.4378 
; 72.4101 ; 72.3338 ; 72.3084 ; 72.3017 ; 72.5359 ; 72.7257 ; 73.0171 ; 73.5141 ; 74.1433 ; 74.4238 ; 74.8173 ; 75.4675 ; 76.3826 ; 77.639 ; 79.3653 ; 79.9729 ; 80.8594 ; 82.0754 ; 83.7189 ; 84.3272 ; 85.2138 ; 
86.4761 ; 88.2197 ; 88.846 ; 89.7483 ; 90.0793 ; 90.5625 ; 91.261 ; 92.2393 ; 93.6272 ; 94.865 ; 96.0247 ; 97.4813 ; 98.0329 ; 98.9115 ; 100.326 ; 100.842 ; 101.604 ; 102.697 ; 103.107 ; 103.712 ; 104.613 ; 
105.918 ; 106.374 ; 107.022 ; 107.962 ; 109.301 ; 111.138 ; 113.835 ; 114.728 ; 115.891 ; 117.331 ; 119.122 ; 119.706 ; 120.567 ; 121.598 ; 122.543 ; 123.456 ; 124.235 ; 124.883 ; 125.212 ] 
  
Bolt 3 - Shear Force (kips): [0.0479273 ; 0.0780746 ; 0.18866 ; 0.341545 ; 0.559452 ; 0.611714 ; 0.663265 ; 0.733874 ; 0.833909 ; 0.956244 ; 1.0734 ; 1.19943 ; 1.38011 ; 1.57868 ; 1.59328 ; 1.58493 ; 1.58222 
; 1.59298 ; 1.60379 ; 1.60142 ; 1.59491 ; 1.59274 ; 1.59218 ; 1.61602 ; 1.63823 ; 1.67459 ; 1.73531 ; 1.8126 ; 1.84837 ; 1.8987 ; 1.98224 ; 2.10572 ; 2.28536 ; 2.52357 ; 2.60055 ; 2.70513 ; 2.85329 ; 3.06611 ; 
3.14033 ; 3.24948 ; 3.40921 ; 3.64154 ; 3.7245 ; 3.84271 ; 3.88419 ; 3.94421 ; 4.02908 ; 4.14622 ; 4.29997 ; 4.4384 ; 4.54529 ; 4.73195 ; 5.51119 ; 7.25631 ; 9.69104 ; 10.3288 ; 11.044 ; 11.7794 ; 12.1353 ; 
12.6797 ; 13.6734 ; 14.9391 ; 15.3385 ; 15.9238 ; 16.6396 ; 17.4213 ; 18.1939 ; 19.0926 ; 19.3864 ; 19.5749 ; 19.2502 ; 19.0838 ; 19.0397 ; 18.9816 ; 18.5014 ; 17.9743 ; 17.454 ; 17.1561 ; 16.7326 ; 16.471 ] 
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Figure B.404 Connection L8_8_1.0_1.0_8e_0.5_4.5 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_8e_0.5_4.5 Analysis Response Variables.  
Initial Stiffness (k/in): 3.3549e+003 
  
Plastic Stiffness (k/in): 13.6275 
  
Displacement (in): [9.8539e-036 ; 0.0019531 ; 0.0039063 ; 0.0068359 ; 0.01123 ; 0.015625 ; 0.020019 ; 0.026611 ; 0.036499 ; 0.051331 ; 0.073578 ; 0.10695 ; 0.15701 ; 0.23209 ; 0.34472 ; 0.35528 ; 0.37111 ; 
0.37705 ; 0.38596 ; 0.39933 ; 0.41937 ; 0.44944 ; 0.49454 ; 0.56219 ; 0.58756 ; 0.62562 ; 0.6827 ; 0.76832 ; 0.78973 ; 0.81113 ; 0.84324 ; 0.8914 ; 0.96365 ; 0.99074 ; 1.0314 ; 1.0466 ; 1.0695 ; 1.1038 ; 1.1552 ; 
1.2323 ; 1.2613 ; 1.3047 ; 1.3698 ; 1.4674 ; 1.6139 ; 1.6688 ; 1.7512 ; 1.8747 ; 2.0601 ; 2.1226 ; 2.2163 ; 2.357 ; 2.5 ] 
  
Force (kips): [-2.45735 ; 1.51669 ; 4.09523 ; 7.40831 ; 11.6307 ; 15.2545 ; 18.4257 ; 22.2934 ; 26.681 ; 31.0928 ; 34.1434 ; 35.7682 ; 37.0802 ; 38.8244 ; 41.2222 ; 41.4687 ; 41.8214 ; 41.958 ; 42.161 ; 42.4525 ; 
42.8793 ; 43.4828 ; 44.2891 ; 45.3523 ; 45.7256 ; 46.2594 ; 47.062 ; 48.2788 ; 48.5724 ; 48.8649 ; 49.2715 ; 49.8535 ; 50.6719 ; 51.0178 ; 51.4914 ; 51.6692 ; 51.9441 ; 52.3766 ; 53.003 ; 53.8494 ; 54.1722 ; 
54.6284 ; 55.2844 ; 56.2374 ; 57.5537 ; 58.0205 ; 58.6845 ; 59.5943 ; 60.8573 ; 61.2477 ; 61.7999 ; 62.5632 ; 63.2749 ] 
  
Bolt 1 - Tensile Force (kips): [63.1976 ; 63.0276 ; 62.9086 ; 62.7467 ; 62.5241 ; 62.3177 ; 62.1259 ; 61.8728 ; 61.5463 ; 61.1516 ; 60.4045 ; 59.4194 ; 58.2425 ; 56.0175 ; 52.3694 ; 51.9819 ; 51.401 ; 51.1756 ; 
50.8337 ; 50.3199 ; 49.531 ; 48.3442 ; 46.6241 ; 44.4446 ; 43.8365 ; 43.4172 ; 43.2319 ; 43.1571 ; 43.148 ; 42.9749 ; 42.8319 ; 42.7711 ; 42.8062 ; 42.73 ; 42.7268 ; 42.7298 ; 42.7377 ; 42.621 ; 42.3768 ; 
42.1856 ; 42.0086 ; 41.8001 ; 41.3109 ; 40.1846 ; 39.1085 ; 38.7464 ; 38.236 ; 37.8311 ; 37.1494 ; 36.9561 ; 36.7191 ; 36.3801 ; 36.1208 ] 
  
Bolt 1 - Shear Force (kips): [0.0934264 ; 0.12881 ; 0.259959 ; 0.442212 ; 0.68764 ; 0.91109 ; 1.11912 ; 1.39193 ; 1.73081 ; 2.1288 ; 2.91991 ; 3.89049 ; 4.96101 ; 6.83928 ; 9.56884 ; 9.83541 ; 10.2275 ; 
10.3762 ; 10.5985 ; 10.9238 ; 11.4046 ; 12.0868 ; 12.9713 ; 13.8899 ; 14.1028 ; 14.2173 ; 14.2373 ; 14.2355 ; 14.2347 ; 14.3685 ; 14.4344 ; 14.4554 ; 14.4625 ; 15.0941 ; 15.7151 ; 15.9656 ; 16.4358 ; 17.5388 ; 
19.3494 ; 21.3468 ; 22.29 ; 23.4112 ; 25.1369 ; 28.0716 ; 31.28 ; 32.4063 ; 34.0078 ; 35.8792 ; 38.4083 ; 39.1321 ; 40.069 ; 41.3959 ; 42.5901 ] 
  
Bolt 2 - Tensile Force (kips): [63.1789 ; 63.0154 ; 62.8852 ; 62.699 ; 62.4516 ; 62.2245 ; 62.0279 ; 61.7906 ; 61.5255 ; 61.3276 ; 61.0932 ; 60.7383 ; 60.6418 ; 60.8786 ; 61.2203 ; 61.2196 ; 61.2059 ; 61.1944 ; 
61.1724 ; 61.1299 ; 61.0401 ; 60.8837 ; 60.6359 ; 60.1388 ; 59.9514 ; 59.6869 ; 59.3341 ; 58.9885 ; 58.9369 ; 58.9077 ; 58.8557 ; 58.779 ; 58.6986 ; 58.8245 ; 58.9663 ; 59.0056 ; 59.0625 ; 59.2387 ; 59.5797 ; 
60.0923 ; 60.2757 ; 60.551 ; 61.0263 ; 61.6453 ; 62.587 ; 62.94 ; 63.5027 ; 64.2961 ; 65.0985 ; 65.3623 ; 65.6882 ; 66.2481 ; 66.8752 ] 
  
Bolt 2 - Shear Force (kips): [0.111314 ; 0.117109 ; 0.251718 ; 0.434758 ; 0.677616 ; 0.893773 ; 1.08862 ; 1.33636 ; 1.64439 ; 2.00271 ; 2.67727 ; 3.57155 ; 4.51383 ; 6.00301 ; 7.91722 ; 8.09674 ; 8.35967 ; 
8.45973 ; 8.60893 ; 8.82712 ; 9.15347 ; 9.62986 ; 10.2965 ; 11.2449 ; 11.5838 ; 12.0658 ; 12.7208 ; 13.556 ; 13.7389 ; 13.9013 ; 14.1428 ; 14.4837 ; 14.9505 ; 15.0386 ; 15.1912 ; 15.2921 ; 15.4856 ; 15.683 ; 
15.8584 ; 16.0886 ; 16.1979 ; 16.3771 ; 16.5684 ; 16.8862 ; 17.7321 ; 18.1678 ; 18.6828 ; 19.3442 ; 20.5648 ; 20.9183 ; 21.5362 ; 22.1592 ; 22.5914 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.8534 ; 64.7569 ; 64.7315 ; 64.8809 ; 65.0741 ; 65.2877 ; 65.7225 ; 66.8092 ; 68.1782 ; 69.5242 ; 70.8872 ; 72.5085 ; 74.6935 ; 77.8467 ; 78.0842 ; 78.4033 ; 78.5179 ; 
78.6802 ; 78.8973 ; 79.2013 ; 79.6616 ; 80.3569 ; 81.3437 ; 81.7108 ; 82.2684 ; 83.1465 ; 84.3903 ; 84.6665 ; 84.9431 ; 85.3271 ; 85.8998 ; 86.6896 ; 87.0271 ; 87.5212 ; 87.7057 ; 87.9809 ; 88.4 ; 89.1233 ; 
90.3588 ; 90.8692 ; 91.6308 ; 92.6884 ; 94.1808 ; 96.2558 ; 96.9286 ; 97.8333 ; 99.0601 ; 100.894 ; 101.466 ; 102.232 ; 103.273 ; 104.229 ] 
  
Bolt 3 - Shear Force (kips): [0.0816655 ; 0.0148239 ; 0.0475375 ; 0.11781 ; 0.226701 ; 0.32722 ; 0.426209 ; 0.568949 ; 0.763996 ; 1.0022 ; 1.20269 ; 1.36405 ; 1.55887 ; 1.82403 ; 2.16295 ; 2.22636 ; 2.33247 ; 
2.37295 ; 2.42844 ; 2.54322 ; 3.72945 ; 6.09409 ; 8.50481 ; 11.3001 ; 12.4332 ; 14.0798 ; 15.7462 ; 16.1492 ; 15.9633 ; 15.8174 ; 15.6326 ; 15.3337 ; 15.2891 ; 15.2708 ; 15.2712 ; 15.2632 ; 15.2851 ; 15.4062 ; 
15.5526 ; 15.8904 ; 16.0101 ; 16.0532 ; 16.0705 ; 16.1224 ; 16.132 ; 16.1079 ; 15.998 ; 15.8848 ; 15.757 ; 15.7168 ; 15.6225 ; 15.4468 ; 15.2799 ] 
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Figure B.405 Connection L8_8_1.0_1.0_8e_0.5_6.75 analysis response and failure criteria evaluation.  
 
  

Numerical Data of Connection L8_8_1.0_1.0_8e_0.5_6.75 Analysis Response Variables.  
Initial Stiffness (k/in): 2.1471e+003 
  
Plastic Stiffness (k/in): 4.1051 
  
Displacement (in): [9.2177e-036 ; 0.0013672 ; 0.0027344 ; 0.0047852 ; 0.0078613 ; 0.012476 ; 0.019397 ; 0.029779 ; 0.045352 ; 0.051192 ; 0.059952 ; 0.073092 ; 0.092801 ; 0.12237 ; 0.16671 ; 0.23323 ; 
0.33301 ; 0.37043 ; 0.42656 ; 0.51075 ; 0.63703 ; 0.82646 ; 0.8975 ; 0.91525 ; 0.93301 ; 0.95965 ; 0.96964 ; 0.98462 ; 1.0071 ; 1.0408 ; 1.0914 ; 1.1672 ; 1.281 ; 1.4517 ; 1.5157 ; 1.6117 ; 1.7557 ; 1.9717 ; 
2.2958 ; 2.7818 ; 2.9568 ; 3.2193 ; 3.613 ; 4.2037 ; 4.3787 ; 4.4443 ; 4.5427 ; 4.6904 ; 4.9119 ; 4.9949 ; 5.1195 ; 5.3064 ; 5.5867 ; 6.0072 ; 6.6379 ; 7 ] 
  
Force (kips): [ -2.30603 ; 0.00912084 ; 0.629427 ; 1.52119 ; 2.80383 ; 4.55887 ; 6.90975 ; 9.92277 ; 13.4755 ; 14.5112 ; 15.8088 ; 17.303 ; 18.6305 ; 19.4453 ; 20.0333 ; 20.741 ; 21.7837 ; 22.1442 ; 22.6514 ; 
23.3664 ; 24.315 ; 25.5391 ; 25.9936 ; 26.1049 ; 26.2139 ; 26.3721 ; 26.4331 ; 26.527 ; 26.6693 ; 26.8681 ; 27.1498 ; 27.5623 ; 28.1338 ; 28.9221 ; 29.1958 ; 29.5928 ; 30.1476 ; 30.9061 ; 31.9079 ; 33.1756 ; 
33.5727 ; 34.1115 ; 34.825 ; 35.7215 ; 35.9509 ; 36.0354 ; 36.1591 ; 36.3331 ; 36.5702 ; 36.6555 ; 36.7763 ; 36.9463 ; 37.1777 ; 37.4912 ; 37.8677 ; 38.036 ] 
  
Bolt 1 - Tensile Force (kips): [63.1996 ; 63.1031 ; 63.0724 ; 63.0288 ; 62.9626 ; 62.8676 ; 62.7333 ; 62.5445 ; 62.2939 ; 62.2131 ; 62.1068 ; 61.9785 ; 61.8591 ; 61.7881 ; 61.7422 ; 61.6821 ; 61.5759 ; 61.5347 ; 
61.4726 ; 61.3693 ; 61.159 ; 60.1192 ; 59.5331 ; 59.3797 ; 59.2241 ; 58.9914 ; 58.903 ; 58.7679 ; 58.5626 ; 58.2599 ; 57.8146 ; 57.1409 ; 56.1515 ; 54.6604 ; 54.0911 ; 53.2264 ; 51.8974 ; 49.8222 ; 46.6399 ; 
43.6514 ; 43.4531 ; 43.3542 ; 43.2593 ; 43.1371 ; 43.1529 ; 43.1305 ; 43.0819 ; 43.0639 ; 43.0876 ; 43.0807 ; 43.0972 ; 43.0917 ; 43.0022 ; 42.86 ; 42.7681 ; 42.7644 ] 
  
Bolt 1 - Shear Force (kips): [0.0886957 ; 0.0625774 ; 0.0900818 ; 0.136014 ; 0.209652 ; 0.317309 ; 0.470606 ; 0.682678 ; 0.964811 ; 1.05541 ; 1.17448 ; 1.31848 ; 1.45174 ; 1.53151 ; 1.58553 ; 1.65727 ; 
1.78094 ; 1.82839 ; 1.89938 ; 2.01433 ; 2.24089 ; 3.34235 ; 3.90795 ; 4.05117 ; 4.1952 ; 4.40843 ; 4.48884 ; 4.6107 ; 4.79434 ; 5.06282 ; 5.4527 ; 6.03078 ; 6.85346 ; 8.02556 ; 8.4543 ; 9.08843 ; 10.0186 ; 
11.3519 ; 13.0714 ; 14.2431 ; 14.2791 ; 14.2899 ; 14.3384 ; 14.4346 ; 14.4356 ; 14.6112 ; 14.9841 ; 15.4485 ; 15.7823 ; 16.0638 ; 16.3477 ; 16.8098 ; 17.6709 ; 18.817 ; 19.9193 ; 20.2696 ] 
  
Bolt 2 - Tensile Force (kips): [63.1855 ; 63.0845 ; 63.0641 ; 63.0267 ; 62.952 ; 62.847 ; 62.7067 ; 62.5226 ; 62.3264 ; 62.2719 ; 62.2117 ; 62.1528 ; 62.1235 ; 62.1154 ; 62.1087 ; 62.1152 ; 62.1503 ; 62.1769 ; 
62.2312 ; 62.3622 ; 62.5824 ; 62.8094 ; 62.8957 ; 62.9202 ; 62.9461 ; 62.9911 ; 63.0068 ; 63.0306 ; 63.0616 ; 63.1069 ; 63.169 ; 63.2472 ; 63.3237 ; 63.4206 ; 63.4396 ; 63.4401 ; 63.3829 ; 63.2521 ; 62.9993 ; 
62.4565 ; 62.2855 ; 62.1065 ; 61.9672 ; 62.1057 ; 62.1921 ; 62.2473 ; 62.3469 ; 62.4822 ; 62.6449 ; 62.7232 ; 62.8079 ; 62.9085 ; 63.0992 ; 63.4017 ; 63.8078 ; 64.0006 ] 
  
Bolt 2 - Shear Force (kips): [ 0.10608 ; 0.0554171 ; 0.0795254 ; 0.125467 ; 0.1965 ; 0.298703 ; 0.44287 ; 0.638208 ; 0.880781 ; 0.956409 ; 1.05703 ; 1.17801 ; 1.28962 ; 1.35805 ; 1.40452 ; 1.46747 ; 1.57327 ; 
1.61383 ; 1.6756 ; 1.783 ; 2.00085 ; 2.94278 ; 3.41541 ; 3.53293 ; 3.65023 ; 3.82133 ; 3.88546 ; 3.98153 ; 4.12522 ; 4.33184 ; 4.62548 ; 5.05096 ; 5.63868 ; 6.434 ; 6.71646 ; 7.12732 ; 7.71229 ; 8.53033 ; 
9.66863 ; 11.2193 ; 11.689 ; 12.2938 ; 13.0421 ; 13.8706 ; 14.0708 ; 14.1182 ; 14.1665 ; 14.2344 ; 14.3641 ; 14.3857 ; 14.4735 ; 14.6314 ; 14.7501 ; 14.8535 ; 14.9663 ; 15.0099 ] 
  
Bolt 3 - Tensile Force (kips): [ 65 ; 64.9427 ; 64.8815 ; 64.8068 ; 64.7265 ; 64.6701 ; 64.7187 ; 64.904 ; 65.2345 ; 65.3921 ; 65.8 ; 66.587 ; 67.5534 ; 68.5236 ; 69.5339 ; 70.8192 ; 72.6664 ; 73.3403 ; 74.3506 ; 
75.8476 ; 78.0648 ; 81.0759 ; 82.2027 ; 82.4693 ; 82.7183 ; 83.0916 ; 83.2288 ; 83.4322 ; 83.726 ; 84.0991 ; 84.6064 ; 85.3839 ; 86.4592 ; 88.0035 ; 88.4932 ; 89.2237 ; 90.2348 ; 91.7262 ; 94.3074 ; 97.7216 ; 
98.8505 ; 100.34 ; 102.287 ; 104.686 ; 105.364 ; 105.614 ; 105.976 ; 106.483 ; 107.185 ; 107.446 ; 107.825 ; 108.38 ; 109.17 ; 110.261 ; 111.68 ; 112.421 ] 
  
Bolt 3 - Shear Force (kips): [ 0.07473 ; 0.046647 ; 0.024724 ; 0.018938 ; 0.041363 ; 0.087006 ; 0.1618 ; 0.26736 ; 0.41087 ; 0.45598 ; 0.51849 ; 0.60248 ; 0.73925 ; 0.88639 ; 1.0413 ; 1.237 ; 1.4592 ; 1.5345 ; 
1.6339 ; 1.7612 ; 1.9006 ; 2.067 ; 2.5476 ; 2.6196 ; 2.6419 ; 2.7805 ; 2.809 ; 2.9358 ; 3.1024 ; 3.2892 ; 3.5987 ; 4.2861 ; 5.608 ; 6.3236 ; 6.4494 ; 6.1056 ; 6.1748 ; 6.8162 ; 7.0518 ; 6.8004 ; 6.5167 ; 6.2573 ; 
5.8773 ; 5.1069 ; 4.9232 ; 4.8469 ; 4.7279 ; 4.5467 ; 4.3138 ; 4.2128 ; 4.0764 ; 3.8823 ; 3.6331 ; 3.3437 ; 3.0316 ; 2.8962 ] 
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APPENDIX C

PARAMETRIC BOLTED ANGLE CONNECTION DATA, ANALYSIS OUTPUT
AND PREDICTED CAPACITY

The connection geometry and topography information as defined in Figure C.1, is

tabulated alongwith response and failure data for all the bolted angle connections in thedata-

set analyzed. The force and displacement of the connection at failure determined by the ana-

lytical failure criteria defined in Chapter 5, the connection initial stiffness and plastic stiff-

ness and failure mode are included in the table. Also, the zone of angle failure or the bolt

which failure is detected as defined in Figure C.2, is listed in the table.

Figure C.1 Bolted Angle Connection Topography and Parameters.

w

L1

L2

s1

g1

g2 g3

s2

t



C2

Figure C.2 Bolted angle connection model bolt and angle failure zone identification.
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APPENDIX D

ASSESSMENT OF PRYING STRENGTH MODELS USING ANALYTICAL

BOLTED ANGLE PULL TEST DATA

The bolt angle connection capacities of all the cases in the analysis database deter-

mined by the analytical failure criteria defined inChapter 5 are compare to the variousprying

strengthmodels presented inChapter 7. The common features used in thesemodels to calcu-

late the prying strength are the angle leg size connected to the tension bolt, bolt diameter,

tension bolt size, and the angle width. The angle capacity vs. angle thickness envelope can

be plotted caseswith these common parameters for varying angle thickness. Thus all the 405

analysis cases can be compared to the capacities determined using the different pryingmod-

els with only 90 figures.

All the models comprise of three limit states which form an envelope with the upper

limit being the full bolt tensile capacity. The two other limit state which represent different

modesofmechanisms leading to failure areplotted in these figureswith red and greendashed

lines which are referred to Equation 1 and 2 for each prying model. This is consistent with

the equations presented for each prying model in Chapter 7.

In each figure two groups of cases with common parameters are presented and

compared to six different prying strength models. The plots on the left in each figure

compare the capacity of the group of angles with common parameters, determined by analy-

ses, to the previous and current AISC prying strength models. The middle plots compare

the data to Eurocode model and proposed modified Eurocode model. Finally, the plots on

the right compare the data to the Hybrid model and the proposed modified Hybrid model.

Note that the shape of data points note themode of failure for each analysis case. Data points

with failure in the angle leg is plotted using a circle while those with bolt failure is plotted

with a diamond.
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The envelopes of the prying strength limit states presented in Chapter 7 which are

graphically presented in Figures D.1 through D.45 are calculated using the following re-

ferred equations:

S AISC Prying strength model using steel yield strength, Fy -- see Equations 7.1
through 7.3

S AISC prying strength model using steel ultimate strength, Fu -- same equations as
above substituting Fu instead of Fy

S Eurocode prying strength model -- see Equations 7.4 through 7.6

S Hybrid prying strength model -- see Section 7.1.3

S Modified hybrid prying strength model -- see Equations 7.10 through 7.12

S Modified Eurocode prying strength model -- see Equations 7.7 through 7.9

The following material strengths are used while calculating the prying strengths:

S Angle steel yield strength, Fy=41 ksi

S Angle steel ultimate strength, Fu=63 ksi

S Bolt steel ultimate strength, Ft=141.1 ksi

S Bolt steel shear strength, Fv=81.6 ksi
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APPENDIX E

PARAMETRIC BOLTED ANGLE CONNECTION PREDICTED CAPACITY

COMPARISON TO CALCULATED LIMIT STATES AND PRYING STRENGTH

MODELS

The connection geometry and topography information is tabulated with the analyti-

cally determined capacity, failure mode and connection efficiency; along with the various

mechanics based calculated connection capacities for all the bolted angle connections in the

dataset analyzed.

For each connection case the numerical values of all the mechanics based limit state

strengthmodelspresented inChapter section5.2 listedbelow are calculated usingunfactored

nominal strength values are included in Table E.1:

S Bolt tension failure -- using Equation 5.1 with Ft=141.1 ksi

S Bolt shear failure -- using Equation 5.2 with Fv=81.6 ksi

S Angle gross section yielding -- using Equation 5.4 with Fy=41 ksi

S Angle net section fracture -- using Equation 5.5 with Fu=63 ksi

S Whitmore section yielding -- see Section 5.2.2.1

S Modified Whitmore section yielding -- see Section 5.2.2.1

S Angle block shear failure -- using Equation 5.6 with Fy=41 ksi and Fu=63 ksi

Also, the prying strength limit states presented in Chapter 7 and graphically present-

ed in Appendix D listed below are tabulated for each connection case:

S AISC Prying strength model using steel yield strength, Fy -- see Equations 7.1
through 7.3



E2

S AISC prying strength model using steel ultimate strength, Fu -- same equations as
above substituting Fu instead of Fy

S Eurocode prying strength model -- see Equations 7.4 through 7.6

S Hybrid prying strength model -- see Section 7.1.3

S Modified hybrid prying strength model -- see Equations 7.10 through 7.12

S Modified Eurocode prying strength model -- see Equations 7.7 through 7.9

The following material strengths are used while calculating the limit states:

S Angle steel yield strength, Fy=41 ksi

S Angle steel ultimate strength, Fu=63 ksi

S Bolt steel ultimate strength, Ft=141.1 ksi

S Bolt steel shear strength, Fv=81.6 ksi
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