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FOREWORD

This report, Determination of Pile Driveability and Capacity from Penetration Tests, is
comprised of three volumes. Volume II (FHWA-RD-96-180), contained here, describes the data
bank that has been assembled as part of the study and contains dynamic and static load test data.
Volume I (FHWA-RD-96-179) summarizes the design and experimental use of a method that
extracts dynamic soil resistance parameters as the Standard Penetration Test is being performed.
Extensive correlations with full scale load tests were made based on these results. Volume III
(FHWA-RD-96-181) documents the results oa literature study and summarizes available
information on dynamic soil models and their parameters.

Office of Engineering
Research and Development

NOTICE

This document is disseminated under the sponsorship of the Depariment of Transportation in
the interest of information exchange. The United States Government assurmes no liability for
its contents or use thereof. This report does not constitute a standard, specification, or
regulation.

The United States Government does not endorse products or manufacturers. Trade and
manufacturers’ names appear in this report only because they are considered essential to the
object of the document.
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When You Know Multiply By To Find
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Symbol

When You Know

Multiply By To Find Symbol

in?
fi2
yd?
ac
mi2

floz
gal
1
y&

LENGTH

254 millimeters
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1.61 kilometers
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0.093

square inches
square feet
square yards 0.836
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square miles 2.59

VOLUME
20.57 milliliters
3.785 liters

0.028 cubic meters
0.765 cubic meters

square millimeters
square meters
square meters
hectares

square kilometers

fluid ounces
galions
cubic feet
cubic yards

NOTE: Volumes greater than 1000 | shali be shown in m>.

MASS

28.35
-0.454
0.907

grams
kilograms
megagrams

(or "metric ton")

ounces

pounds
short tons (2000 Ib)

TEMPERATURE (exact)

Fahrenheit
temperature

5(F-32)/9
or (F-32)/1.8
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foot-candles 10.76 lux
foot-Lamberts 3.426 candela/m?
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poundforce 445

poundforce per 6.89
square inch

Celcius
temperature

newtons
kilopascals

* Sl is the symbol for the Intemational System of Units. Appropriate
rounding should be made to comply with Section 4 of ASTM E380.

mm
m
m
km

" millimeters

LENGTH

0.039 inches
meters 3.28 feet
meters 1.09 yards
kilometers 0.621 miles
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0.0016

square inches
square feet
square yards
acres

square miles

square millimeters
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square meters 1.195
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cubic meters 1.307
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pounds
shorttons (20001b) T
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temperature
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FORCE and PRESSURE or STRESS
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newtons
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poundforce Ibf
poundforce per Ibt/in?

square inch .
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APPENDIX A

WAVE EQUATION ANALYSIS RESULTS

A.1 INTRODUCTION

The wave equation analyses were performed with GRLWEAP™, Version 1.993-1. Two types of
analysis were performed: bearing graph analysis and driveability analysis. This appendix
presents the GRLWEAP summary results for six correlation study sites and three verification sites
which are discussed in chapters 6 and 7, respectively. For each site, several analyses were
performed with different distributions and magnitudes of soil resistance, and with a number of
different dynamic soil parameters. These analyses were identified as summarized in the
following (see chapter 6.3 for detail discussion).

STD-ST: soil resistance from "Modified SPT STATIC" analysis and standard GRLWEAP
soil parameters.

MDF-ST: soil resistance from "Modified SPT STATIC" analysis, standard shaft GRLWEAP
soil parameters; toe damping (J,) as per SPT-ST (except Portland: J,=.01 s/ft).

SPT-ST: soil resistance from "Modified SPT STATIC" analysis; soil parameters from the
"static" analysis of the Modified SPT data.

SPT-DYN: soil resistance from "Modified SPT DYNAMIC" analysis; soil parameters from

the "dynamic" analysis of the Modified SPT data.

MDF-Cap-STD: modified shaft resistance (see chapter 6.3), toe resistance from "Modified SPT
STATIC" analysis; standard GRLWEAP soil parameters.

MDF-Cap-SPT: modified shaft resistance (see chapter 6.3), toe resistance from "Modified SPT
STATIC" analysis; soil parameters from the "static analysis" of the Modified SPT
data.

STD (FHWA): soil resistance from the FHWA method (see chapter 6.1); standard GRLWEAP
soil parameters.

A.2 Bearing Graph Analysis

The bearing graph analysis results for nine sites are presented in figures A.1 through A.52 and
are summarized in table A.1.

A.3 Driveability Analysis

The driveability analysis results for nine sites are presented in figures A.53 through A.104 and
are summarized in table A.2.



Table A.1: Summary of Bearing Graph Analysis Results

Sites Parameters Type Figure
St. Mary, OH STD-ST A
SPT-ST A2
SPT-DYN A3
MDF-ST A4
~ Portland, ME STD-ST A5
SPT-ST A6
SPT-DYN A7
MDF-ST A8
MDF-Cap-STD A9
MDF-Cap-SPT A10
C&D Canal, Pier 17, DE STD-ST A1
SPT-ST A12
SPT-DYN A13
MDF-ST A14
MDF-Cap-STD A.15
MDF-Cap-SPT A16
C&D Canal, Pier 21, DE STD-ST A7
. SPT-ST A.18
SPT-DYN A19
MDF-ST A.20
MDF-Cap-STD A21
MDF-Cap-SPT A.22
White City Bridge, FL STD-ST A.23
SPT-ST A.24
SPT-DYN A.25
Apalachicola, FL STD-ST A.26




Table A.1: Summary of Bearing Graph Analysis Results (continued)

Sites Parameters Type Figure
Apalachicola, FL SPT-ST A27
(continued) SPT-DYN A28
MDF-ST A.29

MDF-Cap-STD A.30

MDF-Cap-SPT A.31

Aucilla, FL STD-ST A.32
STD-DYN A.33

SPT-ST A.34

SPT-DYN A.35

MDF-ST A.36

MDF-DYN A.37

STD (FHWA) A.38

Vilano - East, FL STD-ST A.39
STD-DYN A.40

SPT-ST A.41

SPT-DYN A.42

MDF-ST A.43

MDF-DYN A.44

STD (FHWA) A.45

Vilano - West, FL STD-ST A.46
STD-DYN A.47

SPT-ST A.48

SPT-DYN A.49

MDF-ST A.50

MDF-DYN A.51

STD (FHWA) A.52




Table A.2: Summary of Driveability Analysis Results

Sites Parameters Type Figure

St. Mary, OH STD-ST A.53
SPT-ST A.54

SPT-DYN A.55

‘ MDF-ST A.56
Portland, ME STD-ST . A.57
SPT-ST A.58

SPT-DYN A.59

MDF-ST A.60

MDF-Cap-STD A.61

MDF-Cap-SPT A.62

C&D Canal, Pier 17, DE STD-ST A.63
SPT-ST A.64

SPT-DYN A.65

MDF-ST A.66

MDF-Cap-STD A.67

MDF-Cap-SPT A.68

C&D Canal, Pier 21, DE STD-ST A.69
SPT-ST A.70

SPT-DYN A.71

MDF-ST A72

MDF-Cap-STD A.73

MDF-Cap-SPT A74

White City Bridge, FL STD-ST A.75
SPT-ST A76

SPT-DYN A77

Apalachicola, FL STD-ST A.78




Table A.2: Summary of Driveability Analysis Results (continued)

Sites Parameters Type Figure
Apalachicola, FL SPT-ST A.79
(continued) SPT-DYN A.80
MDF-ST A81

MDF-Cap-STD A.82

MDF-Cap-SPT A.83

Aucilia, FL STD-ST A.84
STD-DYN A.85

SPT-ST A.86

SPT-DYN A.87

MDF-ST A.88

MDF-DYN A.80

STD (FHWA) A.90

Vilano - East, FL STD-ST A.91
STD-DYN A.92

SPT-ST A.93

SPT-DYN A94

MDF-ST A.95

MDF-DYN A.96

STD (FHWA) A.97

Vilano - West, FL STD-ST A.98
STD-DYN A.99

SPT-ST A.100

SPT-DYN A.101

MDF-ST A102

MDF-DYN A.103

STD (FHWA) A.104




St.Mary, Bearing Graph, STD Parm. Static 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 50.0 25.472 6.904 6.7 5.00 20.63
2 100.0 25.489 1.072 12.7 5.00 20.64
3 150.0 25.506 2.168 18.7 5.00 20.31
4 200.0 25.523 3.573 28.2 5.00 19.78
5 250.0 25.540 1.898 45,7 5.00 19.51
6 275.0 25.548 2.084 61.5 5.00 19.38
7 300.0 25.555 1.750 88.7 5.00 19.27
8 325.0 25.578 1.842 146.6 5.00 19.15
9 350.0 25.599 1.994 347.3 5.00 19.05
10 375.0 25.607 2.051 6925.8 5.00 18.95
Goble Rausche Likins & RAssociates; Inc. GRLWERP{TM> Version 1.993-1
st.Mary, Bearing Graph, STD Parm. Static 18-87-94
VULCAN VUL SBs
Comp Str Tens Str Efficiency 9.670
Ksi Ksi
< +lp == === He Imet a.75 Kips
22.5 H Cushion 4839 k/in
15.0
= @.188 9.100 in
7.5 - = ©.208 8.156  s/ft
Uit cap llh;""'"“""'--- -------- =" gtroke Pile Length 105 .00 £t
Kips T P-Top Area 15.508 in2
320 /./” 6.0 PILE MODEL | SF DISTRIB
249 ;/ 6.0
160 } T 4.0
80 ] 2.0
™
e 133 267 480 Blous/ft EB= 324

Figure A.1: Bearing Graph STD-ST Analysis for St. Mary, OH
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St.Mary, Bearing Graph, SPT Parm. Static 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 25.481 11.686 4.7 5.00 20.64
2 100.0 25.508 6.009 8.8 5.00 20.62
3 150.0 25.538 4,083 13.2 5.00 20.49
4 200.0 25,568 2.253 18.1 5.00 20.17
5 250.0 25.598 2.353 25.9 5.00 19.69
6 275.0 25.613 2.337 30.5 5.00 19.57
7 300.0 25.628 2.419 38.0 5.00 19.44
8 325.0 25.642 2.779 50.5 5.00 19.32
9 350.0 25.657 2.433 73.6 5.00 19.21
10 375.0 25.672 2.637 113.0 5.00 19.09
Goble Rausche LiKins & Associates, Inc. GRLHEAP(THM> Version 1.993-1
St.Mary, Bearing Graph, SPT Parm. Static 18,8794
VULCAN VUL 586
Comp Str Tens Str Efficiency 0.678
kst +—o—0- kst .. Helmet 8.75 Kips
22.5 H Cushion 4639 Ksin
15.0
n = 0.040 9.086 in
2.5 3& = B8.130 8.885 s-ft
Uit Ccap R s A At et [ | stroke Pile Length 185.08  ft
Kips | . P-Top Area 15.50 in2
u-""'.‘_
320 ] 8.0
H’/, PILE MODEL | SF DISTRIB
240 7 6.0
160 ;ff 4.8
=L 2.0
d
) 40 g0 120 Blows/ft EB= 92

Figure A.2: Bearing Graph SPT-ST Analysis for St. Mary, OH




St.Mary, Bearing Graph,SPT Parm, Dynamic 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 24.953 8.163 6.9 5.00 19.76
2 100.0 24.962 2.817 13.3 5.00 19.58
3 150.0 24,970 1.463 20.0 5.00 19.16
4 200.0 24.978 2.072 31.3 5.00 18.92
5 250.0 24,989 1.942 54.1 - 5.00 18.70
6 275.0 24,995 2.143 77.3 5.00 18.60
7 300.0 25.000 2.290 124.2 5.00 18.50
8 325.0 25.006 2.414 265.5 5.00 18.40
9 350.0 25.011 2.494 1289.8 5.00 18.31
10 375.0 25.016 2.508 9999.0 5.00 18.23
Gobte Rausche Likins & Associates, Inc. GRLUEAP{TM> Version 1.,993-1
St.Mary,; Bearing Graph,SPT Parm, Dynamic 19,0794
UULCAN VUL 586
Comp Str Tens Str Efficiency 0.640
ksi meo—ato ,'-(Ei--'———-' He Imet B.75 Kips
22.5 H Cushion 4839 Kzin
15.0
= 0.100 9.100 in
7.5 = = 0.200 9.150 s/t
b
Uit cap T i it et et i ® stroke Pile Length 120.98  f1
. o P-Top fArea 15.58 in2
kips N 5 S,
320 / 8.0 PILE MODEL | SF DISTRIB
240 .?(/ 6.0
1€0 I 4.0
80 ] 2.0
@ 133 267 490 Blows/ft EB = 20z

Figure A.3: Bearing Graph SPT-DYN Analysis for St. Mary, OH




St.Mary, Bearing Graph, MDF Parm. Static

10/07/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 50.0 25.472 9.718 5.7 5.00 20.58
2 100.0 25.489 4,548 10.8 5.00 20.62
3 150.0 25.506 2.291 16.0 5.00 20.38
4 200.0 25.523 2.882 23.3 5.00 19.88
5 250.0 25.540 3.706 36.3 5.00 19.51
6 275.0 25.548 2.532 47.8 5.00 19.38
7 300.0 25.557 2.740 67.1 5.00 19.27
8 325.0 25.565 2.586 106.3 5.00 18.15
9 350.0 25.573 2.297 211.3 5.00 19.05
10 375.0 25.582 2.036 494.8 5.00 18.95
Goble Rausche LiKins & Associates, Inc. GRLWEAP(TM> Version 1.993-1
St.Mary, Bearing Graph, MDF Parm. Static 10-687-94
UULCAN yuL Sese
Comp Str Tens Str Efficiency B.670
ke o KRSl e He Imet 8.75 Kips
22.5 H Cushion 4839 kK7in
15.0
Q@ = ©.108 B.100 in
2.5 ? J = 0.200 0.005 s/t
U
Ult cap : B i suiaia itk Rdetetel Stroke Pile Length 105 .00 ft
Kips ] et P-Top Area 15.58 in2
320 / 6.0 PILE MODEL SF DISTRIB
240 + B.G
160 ; 4.0
=15 2.0
A
e 200 400 €00 EBlows/ft EB = 32X

Figure A.4: Bearing Graph MDF-ST Analysis for St. Mary, OH




Portland, Bearing Graph, STD, Static 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 .000 .000 -1.0 .00 .00
2 100.0 15.298 .000 4.5 4.56 42.00
3 150.0 17.719 .132 7.5 5.00 37.31
4 200.0 18.824 .718 11.0 5.21 33.89
5 250.0 20.700 .866 14.8 5.65 32.86
6 300.0 21.926 .954 18.8 5.87 31.75
7 325.0 22.935 .989 21.0 5.98 31.40
8 350.0 23.650 1.103 23.5 6.04 30.98
9 375.0 24,791 1.206 26.0 6.21 31.16
10 400.0 25.574 1.347 28.7 6.30 31.20
Goble Rausche Likins & Associates, Inc. GRLUWEAP{TM> Version 1.993-1
Portland, Bearing Graph, STD, Static 18-07/94
KOBE K 45
Comp Str Tens Str Efficiency 2.458
kst kst .. He Imet 3.25  Kips
22.5 ma— H Cushion 79982  Kksin
—
15.0
6= ©8.100 8.150 in
7.5 J= 0.050 0.150 s/t
uUlt Cap . et ——o-fo-otm-o | Stroke Pile Length 59.90 £t
: P-Top Area 27.50 in2
Kips £t ..
320 r‘/P/ 8.0
////;’ . PILE MODEL | SF DISTRIB
240 A —po—-t"""1 6.0
o f"° '+/
160 ;’//;,/ 4.0
80 f 2 2.8
a If
0.0 12.0 20.0 38.0 Blows ft EB = 87 %

Figure A.5. Bearing Graph STD-ST Analysis for Portland, ME
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Portland, Bearing Graph, SPT, Static

10/07/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 50.0 10.981 .000 2.9 3.93 44,99
2 100.0 15.593 .000 6.7 4,72 37.38
3 160.0 18.352 .000 11.0 5.30 34.34
4 200.0 21.405 .000 15.9 5.59 32.00
5 250.0 24.140 .000 20.9 5.95 31.56
6 300.0 25.718 .000 26.8 6.12 31.03
7 325.0 26.477 .210 30.2 6.21 30.86
8 350.0 27 .557 .550 33.5 6.40 31.27
9 375.0 28.263 .694 37.6 6.50 31.52
10 400.0 28.728 699 42.3 6.54 31.56
Goble Rausche Likins & Associates, Inc. GRLWEAP{TM> Version 1,.,993~1
Portland, Bearing Graph, SPT, Static 18-07,94
KOBE K 45
Comp Str — Tens Str Efficiency 0.450
ke P L He Imet 3.25  Kips
22.5 ’/ﬁ,/,sf’f“ H Cushion 79982  Kk-in
15.0 o
J// = 9.025 8.174 in
2.5 = 0.050 8.300 s-ft
Ult Cap oo | stroke Pile Length 59.98  ft
Kips et P-Top Area 27.50 in2
328 8.0 PILE MODEL | SF DISTRIB
o P 0 il
249 - 6.0
7
160 - //ﬂ// 4.0
b
80 2.0
o
.0 15.8 30.0 45.8 Blows ft EB = 87

Figure A.6: Bearing Graph SPT-ST Analysis for Portland, ME
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Portland, Bearing Graph, SPT, Dynamic 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 10.910 .000 2.9 3.93 44,96
2 100.0 15.534 .000 6.7 4.72 37.25
3 150.0 18.375 .000 11.1 5.30 34.30
4 200.0 21.345 .000 16.1 5.60 31.95
5 250.0 23.850 .000 21.2 5.94 31.55
6 300.0 25.461 .000 27.2 6.11 31.12
7 325.0 26.186 .208 30.7 6.20 30.99
8 350.0 27.371 .463 34.1 6.40 31.55
9 375.0 28.085 .590 38.3 6.51 31.67
10 400.0 28.607 .558 43.2 6.56 31.75
Goble Rausche Likins & Associates, Inc. GRLUEARP{TM> Version 1.993-1
Portland, Bearing Graph;,; SPT, Dynamic 16-07-94
KOBE K 45
Comp Str Tens Str Efficiency 8.458
ksi _'_,,..-—"’""H ksl ____.. He Imet 3.25 Kips
22.5 o H Cushion 79982  Kksin
15.0
= 8.925 8.186 in
7.5 J= 0.950 9.300 s/ft
Ut Cap L Stroke Pile Length 59.99  ft
. P-Top Area 27.56 in2
Kips -// £t .
320 8.0
PILE MODEL | SF DISTRIB
248 —r 6.8
1
160 v //,’/ 4.0
80 J/f 2.8
2.0 15.0 30.0 45.0 Blows ft EB = 882

Figure A.7: Bearing Graph SPT-DYN Analysis for Portland, ME
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Portland, Bearing Graph, MDF, Static

10/07/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 .000 .000 -1.0 .00 .00
2 100.0 .000 .000 -1.0 .00 .00
3 150.0 14.687 .000 4.0 4.19 41.53
4 200.0 15,991 .399 5.9 4.51 38.34
5 250.0 17.512 2.580 8.0 4.89 36.97
6 300.0 19.089 1.717 10.1 5.26 35.97
7 325.0 19.421 2.542 11.5 5.31 34.76
8 350.0 20.279 1.934 12.6 5.53 34.62
9 375.0 20.737 1.343 14.2 5.65 34.12
10 400.0 21.023 2.407 16.2 5.70 33.45
Goble Rausche LiKins & Associates, Inc. GRLUWEAP{TM> Uersion 1.993-1
Portland, Bearing Graph, MDF, Static 18/0794
KOBE K 45
Comp Str Tens Str Efficiency 0.450
Ksi ksl .. He Imet 3.25 Kips
22.5 ol - H Cushion 79982 KZin
15.@ —
Q= ©.100 8.150 in
7.5 J = ©9.858 6.010 s/ft
Uit Cap o %le o e StroKe Pile Length 59.908 ft
- P-Top Area 27.50 in2
Kips o £t _____.
320 ° y .2 PILE MODEL SF DISTRIB
240 Y 6.0
160 - ] 4.0
80 [ 2.0
8.9 6.8 12.8 18.8 Blows/ft EB = 87

Figure A.8: Bearing Graph MDF-ST Analysis for Portland, ME
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Portland, Bearing Graph, MDF-Cap-STD, ST 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 50.0 .000 .000 -1.0 .00 .00
2 100.0 15.463 .000 4.6 4.58 41.71
3 150.0 18.003 .212 7.7 5.02 37.15
4 200.0 19.123 .499 11.3 5.24 33.68
5 250.0 21.039 .635 15.1 5.69 32.85
6 300.0 23.497 .690 19.2 5.91 31.73
7 325.0 24.662 .770 21.4 6.03 31.60
8 350.0 25.504 .886 23.9 6.08 31.26
9 375.0 26.737 1.013 26.3 6.27 31.46
10 400.0 27 .554 1.221 29.1 6.36 31.40
Goble Rausche Likins & Associates, Inc. GRLWEAP{ TM> Version 1.993-1
Portlands Bearing Graph, MDF-Cap-STD, ST 18,0794
' KOBE K 45
Comp Str Tens Str Efficiency 8.450
m ,»-f,.-—""ﬁ. kst ____.. He | met 3.25 Kips
22.5 = H Cushion 79982 K#in
/’"ﬂiﬂ/’
15.8
j// = 0.188 9.150 in
7.5 = 0.050 9.150 s/ft
Ult Cap L e ale—-s]| stroke Pile Length 59.90 ft
X P-Top Area 27.50 in2
Kips /, £t __.
320 {///,r &0 PILE MODEL | SF DISTRIB
240 ;:/ffr-" R 6.0
160 ,?//;// 4.0
.
80 »1ff 2.0
8.0 18.0 20.0 39.0 Blows/ft EB = 944

Figure A9: Bearing Graph MDF-Cap-STD 'Analysis for Portland, ME
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Portland, Bearing Graph, MDF-Cap-SPT, ST 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 11.001 .000 3.0 3.93 44 .23
2 100.0 16.034 .000 7.0 4.72 36.44
3 150.0 19.546 .000 11.5 5.40 33.69
4 200.0 23.516 .000 16.6 5.74 31.83
5 250.0 25.544 .000 22.2 5.91 30.88
6 300.0 28.015 .195 28.1 6.26 31.32
7 325.0 29.176 .265 31.3 6.43 31.68
8 350.0 29.948 .175 35.3 6.52 31.79
9 375.0 30.434 .201 39.9 6.57 31.83
10 400.0 31.584 .294 44.2 6.75 32.51
Goble Rausche LiKins & RAssociates, Inc. GRLUEAP( TM > Version 1.993-1
Portland, Bearing Graph, MDF-Cap-SPT, ST 18-087-94
KOBE K 45
Comp Str Tens Str Efficiency 0.450
kei kel . He Imet 3.25 Kips
3@ = H Cushion 79982 K#in
f
)”"'A
20 /,,/
_/’F Q= 0.925 0.174 in
10 J= 0.950 ©.300 s/t
Ut Cop N | stroke Pile Length 59.90 ft
Kips / L et P-Top Area 27.50 in2
20 ,//,r’ &.0 PILE MODEL | SF DISTRIB
240 —==4 S bl 6.0
A7 |
160 w // 4.0
ge d//ﬁ 2.0
9.0 15.8 39.0 45.0 EBlows ft EB = 944

Figure A.10: Bearing Graph MDF-Cap-SPT Analysis for Portland, ME
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C&D P17, Bearing Graph, STD Parm, ST 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.607 1.753 4.1 7.15 43.53
2 200.0 2.672 1.477 9.8 7.34 37.24
3 300.0 2.813 1.295 17.3 7.81 34.53
4 400.0 2.894 1.108 25.1 8.04 32.86
5 500.0 2.924 .923 36.2 8.15 31.87
6 600.0 2.985 772 50.9 8.42 31.70
7 700.0 3.018 .617 67.8 8.55 32.18
8 800.0 3.031 .500 78.3 8.62 32.21
9 900.0 3.036 .349 89.7 8.65 31.92
10 1000.0 3.096 . 244 100.4 8.86 32.42
Goble Rausche LiKins & Associates,; Inc. GRLWEAP{THM> Version 1.993-1
C&D P17, Bearing Graph, STD Parm, ST 18-87,94
DELMAG D 46-32
Comp Str Tens Str Efficiency 9.823
b=l sl He Imet 3.57  Kips
3.0 — 1 H Cushion 58170 k-in
P Cushion 7688 Ksin
2.0
‘~‘H_ Q= 0.190 9.200  in
1.0 B — = 9.159 0.158  s/ft
Ut Cap h"“-‘.sfroke Pile Length 75.0  ft
) P-Top Rrea 576.88 in2
kips b £ .
800 MBS e ek 8.0
o J’H',/" : PILE MODEL | SF DISTRIB
€00 ’J/J’,;”' 6.9
408 //;/ 4.0
200 x/f/ 2.0
o 38 60 98 Blous/ft BB = 45 %

Figure A.11: Bearing Graph STD-ST C&D Canal, Pier 17, DE
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C&D P17, Bearing Graph, SPT Parm, ST

10/07/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 2.713 1.809 5.0 7.15 41.20
2 200.0 2.866 1.585 11.7 7.63 36.40
3 300.0 2.927 1.314 19.9 7.87 33.98
4 400.0 3.037 1.118 27.8 8.25 33.10
5 500.0 3.098 .907 39.7 8.44 32.34
6 600.0 3.131 .691 53.0 8.54 31.49
7 700.0 3.199 .509 59.6 8.78 31.86
8 800.0 3.236 .325 67.8 8.90 31.70
9 900.0 3.252 .245 77.9 8.96 31.63
10 1000.0 3.270 .173 90.0 8.99 31.63
Goble Rausche Likins & Associates, Inc. GRLUHERP(TM> Version 1.993-1
Cc&D P17, Bearing Graph, SPT Parm, ST 18-87,94
DELMRG D 46-32
Comp Str Tens Str Efficiency 0.550
ksi ksl _____. He Imet 3.57  Kkips
3.0 e H Cushion 58170 K<in
P Cushion 7680 Kzin
2.0 —
= = 9.948 9.970 in
1.8 Tl - J = 0.480 8.037  soft
T “"u.
Ult Cap T mend airoke Pile Length 75.08 ft
P-Top Area 576.60 inz
Kips | QRN [ . & SUP
8ee ‘-A*" - //’ 8.0 PILE MODEL | SF DISTRIB
608 ‘//”//, 6.0
400 /’/, 4.0
260 (/f 2.0
e 39 60 90 Blows/ft EB= 452

Figure A.12; Bearing Graph SPT-ST C&D Canal, Pier 17, DE
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C&D P17, Bearing Graph, SPT Parm, DYN

10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.734 1.887 4.5 7.15 41.74
2 200.0 2.837 1.642 10.3 7.56 37.07
3 300.0 2.964 1.455 ° 17.4 7.96 34.60
4 400.0 3.036 1.241 24.5 8.17 32.98
5 500.0 3.067 1.020 33.6 8.27 32.04
6 600.0 3.136 .842 43.5 8.53 32.15
7 700.0 3.173 .658 51.7 8.66 32.02
8 800.0 3.195 .475 57.8 8.73 31.67
9 800.0 3.204 . 301 65.1 8.76 31.09
10 1000.0 3.208 .199 73.5 8.78 30.85
Goblé Rausche LiKins & Associates, Inc. GRLWEAP{TM> Uersion 1.993-1
C&D P17, Bearing Graph, SPT Parm, DYN 18,8794
DELMAG D 46-32
Comp Str Tens Str Efficiency 9.880
Ksi . kel . He lmet 3.57 Kips
3.0 T H Cushion 561780 k-in
P Cushion 7620 K7in
2.0 =
"-h_‘L Q= 0.030 0.050 in
1.0 et — = 9.250 0.080 s ft
Uit Cap e S Strake Pile Length 75.88 £t
Kips % £t P-Top Rrea 576.88 in2
oee - =T //f}; 8.2 PILE MODEL | SF DISTRIB
€00 ;//, €.9
400 f/F/ 4.9
200 d/%/ 2.9
EB = 41 %
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Figure A.13; Bearing Graph SPT-DYN C&D Canal, Pier 17, DE
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C&D P17, Bearing Graph, MDF Parm, ST

10/07/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.567 1.811 3.6 6.83 43.79
2 200.0 2.709 1.689 8.2 7.28 38.58
3 300.0 2.851 1.581 14.4 7.73 35.46
4 400.0 2.924 1.425 21.6 7.95 33.65
5 500.0 2.953 1.238 29.5 8.07 32.48
6 600.0 3.024 1.098 40.0 8.33 32.29
7 700.0 3.053 .939 52.6 8.46 32.62
8 800.0 3.075 . 787 64.6 8.52 32.81
9 900.0 3.078 .642 72.6 8.55 32.62
10 1000.0 3.082 .512 82.1 8.57 32.27
Goble Rausche Likins & Associates, Inc. GRLWERP{TM> VUersion 1.993-1
c&D P17, Bearing Graph, MDF Parm, ST 18-07-94
DELMAG D 45-32
Comp Str Tens Str Efficiency 0.850
kei kst .. He Imet 3.57 Kips
3.0 o = H Cushion 58176  k/in
P Cushion 7686 K7in
2.9 -
>~ Q= 0.180 8.200 in
L0 Bk — = ©.150 8.037  s/ft
Ut cap [~ Stroke Pile Length 75.08 £t
. P-Top frea 576.09 in2
Kips £t ___.
seo il T ,/",J/’ 8.0 PILE MODEL | SF DISTRIB
600 //, 5.8
408 J/} 4.0
re
200 Jf/ﬁ 2.0
3 38 60 98 Blows/ft EB = 45X

Figure A.14: Bearing Graph MDF-ST C&D Canal, Pier 17, DE
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c&D P17, Brng.G, STD Parm, MDF Capacity 10/07/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.447 1.623 4.3 7.15 40.50
2 200.0 2.529 1.406 10.4 7.41 34.17
3 300.0 2.664 1.266 18.5 7.87 31.35
4 400.0 2.728 1.085 26.8 8.10 29,58
5 500.0 2.753 .900 39.3 8.21 28.58
6 600.0 2.808 .750 55.0 8.44 28.48
7 700.0 2.837 .599 70.0 8.56 28.73
8 800.0 2.848 .452 79.8 8.61 28.45
9 900.0 2.857 .326 91.9 8.64 27.96
10 1000.0 2.930 .288 102.4 8.91 28.40
Goble Rausche LiKins & Rssociates, Inc. GRLWERP{TM> Version 1.993-1
C&D P17, Brng.G, STD Parm, MDF Capacity 18-07/94
DELMAG D 45-32
Comp Str Tens Str Efficiency @.720
ksl s He Ime+ 3.57  Kips
3.0 y—r H Cushion s817@ ksin
" P Cushion 7680 K/in
2.0
- Q= 09.100 2.200 in
1.0 e ] J= @.150 0.150  sft
Ult Cop il e Stroke Pile Length 75.08 £t
P=Top frea 576 .68 in2
Kips o fr______.
sea o - 8.0 PILE MODEL | SF DISTRIB
608 -] 6.0
/ /
400 7 4.0
200 Z;/f 2.0
o 40 80 120 Blows/ft EB= 302

Figure A.15. Bearing Graph MDF-Cap-STD C&D Canal, Pier 17, DE
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c&b P17, Brng.G, SPT Parm, MDF Capacity

10/07/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF Tt k-ft
1 100.0 2.480 .553 6.0 7.15 35.86
2 200.0 2.637 .345 14.0 7.74 31.73
3 300.0 2.714 1.114 23.8 8.03 29.29
4 400.0 2.804 .918 35.5 8.35 28.04
5 500.0 2.851 .715 52.3 8.51 26.77
6 600.0 2.879 .524 64.0 8.58 26.24
7 700.0 2.948 .379 73.1 8.85 26 .41
8 800.0 2.976 .227 85.2 8.99 26.46
9 900.0 3.003 .087 99.8 9.05 26.61
10 1000.0 3.011 .038 119.3 9.09 26.56
Goble Rausche LiKins & Associates; Inc. GRLWEAP{TM)> Version 1.993-1
caD P17, Brng.G, SPT Parm, MDF Capacity 16,6794
DELMAG D 46-32
Comp Str Tens Str Efficiency 8.720
ksi ksl . He Imet 3.57  Kips
3.0 H Cushion 58170 k-in
_..—-—d—~‘—""r"ﬂ
] P Cushion 7688  Ksin
2.8
o Q= 0.940 8.870 in
1.8 “te - J = 0.400 8.037  s/ft
Ult Cap “m‘-~_‘___‘~__ Stroke Pile Length 75.00 ft
P-Top Area 576.00 in2
Kips = BRI S
see s J/){,’" 8.0 PILE MODEL | SF DISTRIB
668 ’/f//f 6.0
400 f//ﬂ 4.9
208 d/f/ 2.0
e 4 80 120 Blows ft EB = 38%

Figure A.16: Bearing Graph MDF-Cap-SPT C&D Canal, Pier 17, DE
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C&D P21, Bearing Graph, STD Parm, ST 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.583 1.820 4.0 7.15 43.65
2 250.0 2.753 1.594 13.1 7.59 34.84
3 400.0 2.893 1.370 24.6 8.06 32.26
4 550.0 2.966 1.125 42 .1 8.30 31.02
5 700.0 2.999 .912 59.8 8.41 30.76
6 850.0 3.104 . 765 69.3 8.75 31.31
7 1000.0 3.167 .632 82.6 8.92 30.98
8 1150.0 3.211 .514 100.2 9.00 31.14
9 1300.0 3.229 .408 124.8 9.04 31.05
10 1500.0 3.307 .292 163.7 9.27 31.95
Goble Rausche LiKins & Associates, Inc. GRLWEAP(TM> VUersion 1.993-1
C&D P21, Bearing Graphy STD Parm, ST 18-16-94
DELMAG D 46-32
Comp Str Tens Str Efficiency B8.860
kei IR | Sm— He lmet 3.57  kips
2.0 e H Cushion 58179 K/fn
P Cushion 6912 K~in
2.8 -
e Q= 0.100 0.208 in
1.0 P=_1 J= 0.156 8.156  s/ft
“—hb' . —
Ult Cap ""*—-:;: Stroke Pile Length 75.00 £t
Kips ’—Q_L"__F%__. et P-Top Area 576.00 in2
P L i e
1208 s |~ &.0 PILE MODEL | SF DISTRIB
900 /ffp/ 6.0
600 /,// 4.0
300 Jf/{ 2.0
ﬁ
o 6o 120 180 Blows ft EB = 24

Figure A.17: Bearing Graph STD-ST, C&D Canal, Pier 21, DE
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c&D P21, Bearing Graph, SPT Parm, ST 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.616 1.968 3.3 7.15 42,97
2 250.0 2.738 1.819 9.7 7.47 35.12
3 400.0 2.906 1.733 18.2 8.01 31.94
4 550.0 2.983 1.577 26.6 8.27 30.75
5 700.0 3.026 1.395 36.0 8.41 30.11
6 850.0 3.057 1.215 45.7 8.48 29.85
7 1000.0 3.072 1.033 51.6 8.51 29.38
8 1150.0 3.137 .897 57.2 8.77 29.63
9 1300.0 3.167 .754 64.3 8.90 30.13
10 1500.0 3.193 .602 77 .4 8.96 30.12
Goble Rausche LiKins & Associates, Inc. GRLUEAP(TM> Uersion 1.993-1
c&D P21, Bearing Graph, SPT Parm, ST 181894
DELMAG D 46-32
Comp Str Tens Str Efficiency 8.060
ksi . ksi .. He Imet 3.57 Kips
3.0 = o = H Cushion 58178  K-in
P Cushion 5912 K7in
2.9 T
“'~~.__1k Q= 9.935 9.880 in
1.0 ha J= o.050 9.079  s/ft
Ult Cap i Stroke Pile Length 75.008 £t
Kips 7[4 et P-Top Area 576.00 in2
1200 o2 B [?/;{ 8.0 PILE MODEL | SF DISTRIB
900 L 6.9
500 ’)f// 4.0
309 //, 2.9
¢ |
® 30 6o 98 Blous/ft BB = 24

Figure A.18: Bearing Graph SPT-ST, C&D Canal, Pier 21, DE
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C&D P21, Bearing Graph, SPT Parm, Dyn 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.629 2.004 3.2 7.15 42.65
2 250.0 2.760 1.892 9.8 7.53 34.37
3 400.0 2.910 1.822 17.9 8.03 31.59
4 550.0 2.986 1.691 25.6 8.29 30.66
5 700.0 3.030 1.528 35.0 8.41 29.82
6 850.0 3.053 1.363 44 .2 8.48 29.14
7 1000.0 3.113 1.237 48.8 8.69 29.39
8 11560.0 3.174 1.098 54.3 8.80 29.89
9 1300.0 3.197 . 955 61.2 8.85 30.14
10 1500.0 3.206 .745 74.5 8.88 30.06
Goble Rausche LiKins & Associates, Inc. GRLHEAP(TM> Version 1.993-1
C&D P21, Bearing Graphs, SPT Parms Dyn 106-18-94
DELMAG D 46-32
Comp Str Tens Str Efficiency 8.850
ksl kst . He Imet 3.57  Kips
3.0 . H Cushion 58170  K-/in
P Cushion E912 ksin
2.9 S
el S 8 = 9.835 8.023 in
1.0 RS - J= e.e50 0.060  s/ft
Ut cap Stroke Pile Length 75.00 ft
N P-Top Area 576 .88 in2
Kips N A fr ..
1200 c,»»"d‘ /{/f &.e PILE MODEL |SF DISTRIB
200 /y// 6.9
500 )//, 4.0
300 /},’ 2.0
8
o 30 60 99 Blous/ft EB = 19%

Figure A.19; Bearing Graph SPT-DYN, C&D Canal, Pier 21, DE
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Cc&D P21, Bearing Graph, MDF Parm, ST

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 2.504 1.777 3.9 6.86 42.51
2 250.0 2.753 1.674 12.4 7.58 34.98
3 400.0 2.863 1.463 23.8 7.94 31.66
4 550.0 2.969 1.263 38.9 8.32 31.05
5 700.0 3.023 1.051 56.2 8.51 31.11
6 850.0 3.065 .877 66.6 8.60 30.60
7 1000.0 3.163 . 757 77.2 8.90 30.95
8 1150.0 3.216 .638 92.0 9.05 31.26
9 1300.0 3.250 .526 112.1 9.13 31.43
10 1500.0 3.279 .398 151.1 9.17 31.48
Goble Rausche LiKins & Associates, Inc. GRLHEAP{ TM> Version 1.993-1
c&D P21, Bearing Graph, MDF Parm, ST 1a-/18-94
DELMAG D 46-32
Comp Str Tens Str Efficiency 8.860
Ksi K8looeo | Helmet 3.57  kKips
3.0 ./,r,,.Pnr =] H Cushion 58178 Kk-in
P Cushion 6912 Kzin
2.8
N @ = o.100 9.200  in
.
1.0 - = 8.150 0.070 s/t
Uit Cap Tt Stroke Pile Length 75.00 £t
Kips ___,,;::;,cszf; et P-Top fArea S76.00 in2
1200 (P i 8.0
& PILE MODEL | SF DISTRIB
ol
500 ){/,’ 6.9
600 //,r 4.0
300 Jf// 2.8
Y
o se 100 158 Blous/ft EB = 244

Figure A.20: Bearing Graph MDF-ST, C&D Canal, Pier 21, DE
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Cc&D P21, B.G, STD Parm, MDF Capacity

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 2.582 1.846 4.0 7.15 43.46
2 250.0 2.770 1.671 13.1 7.63 34.55
3 400.0 2.901 1.470 24 .4 8.09 32.00
4 550.0 2.981 1.248 41.0 8.32 30.75
5 700.0 3.016 1.027 56.6 8.43 30.27
6 850.0 3.131 .887 65.1 8.79 30.78
7 1000.0 3.202 .742 76.7 8.97 31.06
8 1150.0 3.241 .616 02.2 9.06 31.24
9 1300.0 3.264 .509 113.0 9.10 31.26
10 1500.0 3.288 377 1562.6 9.13 31.17
Goble Rausche LiKins & Associates, Inc. GRLWEAPC¢TM> Version 1.993-1
c&D P21, B.G, STD Parm, MDF Capacity 16-18-94
DELMARG D 46-32
Comp Str Tens Str Efficiency 8.860
= kel . He Ime+t 3.57 kips
3.8 i H cushion 58170 K<in
e
P Cushion 6912 k-sin
2.0 -
taa Q= 0.108 8.200 in
1.8 i J= B.150 8.150  s/ft
Ut Cap T 1--- " ctroke Pite Length 75.08  ft
K ’,_.--'--—;74’:’:'?! _______ P-Top Area 576.09 in2
1280 - Tl 8.8
- '/,?/ PILE MODEL | SF DISTRIB
900 // 6.0
€00 /‘ 4.9
300 /’; 2.9
. N
5@ 100 1580 Blows/ft EB = 13 %

Figure A.21. Bearing Graph MDF-Cap-STD, C&D Canal, Pier 21, DE
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c&D P21, B.G, SPT Parm, MDF Capacity

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.628 1.996 3.3 7.15 42,72
2 250.0 2.751 1.876 9.7 7.49 34.74
3 400.0 2.919 1.821 18.1 8.03 31.68
4 550.0 2.998 1.691 26.2 8.29 30.53
5 700.0 3.038 1.532 35.0 8.43 29.79
6 850.0 3.075 1.378 44 .1 8.49 29.47
7 1000.0 3.087 1.214 50.1 8.53 28.80
8 1150.0 3.142 1.100 55.6 8.78 29.52
9 1300.0 3.197 .982 61.7 8.90 30.21
10 1500.0 3.212 .801 74.5 8.97 30.27
Goble Rausche LiKins & Associates, Inc. GRLUEAP(TM)> Version 1.993-1
C&D P21, B.Gs SPT Parm, MDF Capacity 10,1894
DELMAG D 46-32
Comp Str Tens Str Efficiency 9.860
ksi ksi____.. He lmet 3.57 Kips
3.8 __,,a-—“'"r H Cushion 58176 Ksin
P Cushion 6912 Ksin
2.0 1
“~-.~_h‘ Q= 0.835 0.080 in
- N A J= 9.850 0.070  soft
Ult Cap Stroke Pile Length 75.00 ft
. P-~Top frea 576.00 in2
kipsg | g £t .
P et Bl y
1200 ,,-f‘ /’})’ 8.0 PILE MODEL | SF DISTRIB
909 /{// 6.0
600 ;//{ 4.0
300 /,/ 2.0
¢ |
o 38 6@ 98 Blows ft EB = 13X

Figure A.22: Bearing Graph MDF-Cap-SPT, C&D Canal, Pier 21, DE
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WHITE CITY, Bearing Graph, STD Parm, ST 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 1.504 . 750 2.4 5.96 36.57
2 100.0 1.566 .663 5.1 6.18 30.80
3 200.0 1.779 .574 13.9 6.94 23.54
4 300.0 1.881 .454 28.0 7.32 19.87
5 400.0 1.921 .383 44.8 7.50 18.42
6 500.0 1.930 .286 77 .1 7.60 17.11
7 550.0 1.974 .264 103.2 7.84 16.96
8 600.0 1.998 .233 127.9 7.96 16.58
] 650.0 2.010 .205 157.1 8.02 16.38
10 700.0 2.019 .226 181.5 8.05 16.46
Goble Rausche LiKins & Associates, Inc. GRLWEAP(TM> Version 1.993-1
WHITE CITY, Bearing Graph, STD Parm, ST 16/16-94
DELMAG D 45-82
Comp Str Tens Str Efficiency 9.430
kei ksi____-. He Imet 6.60 Kips
3.0 H Cushion 33224 ksin
P Cushion 6612 Kzin
2.8 5 v
Q= 0.100 2.200 in
1.8 J= 0.850 0.150 s/ft
B .
Uit Cap ™ ~‘F-'“_'_--'ﬁ"ih'""""’Sfroke Pile Length 50.42 £t
P-Top Area S576.08 in2
Kips Pl [ 4 BEEEEES
=10) S (O F 8.8
R P : PILE MODEL | SF DISTRIB
J"r /
458 1F f/{/ 6.9
300 4.0
150 f 2.0
@ 5@ 120 180 Blous £t EB = 974

Figure A.23: Bearing Graph STD-ST, White City Bridge, FL
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WHITE CITY, Bearing Graph, SPT Parm, ST 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 1.458 .770 2.0 5.79 36.89
2 100.0 1.509 .750 3.1 5.94 33.99
3 200.0 1.754 .829 8.8 6.71 25.59
4 300.0 1.840 .736 16.4 7.10 22.15
5 400.0 1.869 .587 25.8 7.29 19.89
6 500.0 1.897 .494 37.7 7.39 18.34
7 550.0 1.945 .467 45.2 7.64 18.05
8 600.0 1.970 .502 56.7 7.76 17.33
9 650.0 1.985 .654 71.0 7.82 16.50
10 700.0 2.001 .793 83.8 7.85 15.76
Goble Rausche LiKins & Associates, Inc, GRLHWEAP{ TM> Version 1.993-1
WHITE CITY, Bearing Graph, SPT Parm, ST 186-18-94
DELMAG D 46-82
Comp Str Tens Str Efficiency ©.430
ksi Kei_____. He I met 6.68  Kips
3.0 H Cushion 33224 K-sin
P Cushion 6612 KZin
2.8 -
Q= 0.100 0.160 in
1.0 J= 0.190 08.810  s-ft
Ut Cap N ke sdehs stroKe Pile Length 50.42  ft
P-Top Area 576.89 in2
Kips /"’ £ft______.
3 "
5o __*,_;::;;;*’ﬂ;"'**""° .0 PILE MODEL | SF DISTRIB
’_.,..
45@ .fl 6.0
300 //”/ 4.0
150 fﬁ;/ 2.0
@ 30 6o 98 Blows/ft EB = 97X

Figure A.24: Bearing Graph SPT-ST, White City Bridge, FL
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WHITE CITY, Bearing Graph, SPT Parm, DYN 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 50.0 1.473 .753 2.2 5.86 37.33
2 100.0 1.532 .689 4.1 6.07 32.78
3 200.0 1.706 .643 11.2 6.72 25.54
4 300.0 1.810 .611 23.3 7.04 20.95
5 400.0 1.907 612 38.8 7.44 19.18
6 500.0 1.943 .560 63.9 7.64 18.18
7 550.0 1.963 .533 85.6 7.74 17.80
8 600.0 1.966 .492 126.2 7.79 17.18
9 650.0 1.973 .453 167.7 7.81 16.62
10 700.0 2.002 .436 223.4 7.99 16.32
Goble Rausche LiKins & Associates, Inc. GRLUEAP{TM> Version 1.993-1
WHITE CITYs Bearing Graph, SPT Parm, DYN 16-18-94
DELMAG D 48-02
Comp. Str Tens Str Efficiency 0.430
Ksi ksl _.. Heimet 6.80 Kips
3.8 H Cushion 33224 K/in
P Cushion 6612 K/in
2.0 v
Q= 0.160 9.270 in
1.0 = 0.100 ©.080 s/ft
‘-_" T —tome - - kg B
ult cap =T Stroke Pile Length 50.42 ft
Kips ‘F’M ft _______ P-Top Area 576.60 in2
gee A{,-F—-'"*‘ bl i 8.0 PILE MODEL | SF DISTRIB
p’
459 £ //’/’ 6.0
300 ff/} 4.0
15@ 2.0
e 80 160 240 Blows/ft EB= 96Z

Figure A.25: Bearing Graph SPT-DYN, White City Bridge, FL
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APALACHICOLA, STD, STATIC, BEARING GRAPH 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.001 1.179 7.4 3.00 22.84
2 200.0 2.007 .892 15.2 3.00 22.41
3 300.0 2.014 .653 23.5 3.00 22.03
4 400.0 2.020 .453 33.0 3.00 21.89
5 500.0 2.026 .299 41.0 3.00 21.52
6 600.0 2.031 .429 51.6 3.00 21.03
7 700.0 2.037 .419 67.0 3.00 20.34
8 800.0 2.042 . 367 89.9 3.00 19.76
9 900.0 2.048 .374 123.6 3.00 19.43
10 1000.0 2.054 .362 178.6 3.00 19.13
Goble Rausche LiKins & Associates, Inc. GRLUEAP(TM > Uersion 1.993-1
APALACHICOLA, STD, STATIC, BEARING GRAPH 18-10/94
UULCAN VUL 828
Comp Str Tens Str Efficiency 8.678
ks ksl .. He Imet 5.28  Kips
3.0 H Cushion 8712 Ksin
P Cushion 2787 K-in
2.0 =
0= ©.950 9.200 in
1.8 LN J= 0.150 2.158 s/ft
Ult cap | St Al Bt Lt EEELS Stroke Pile Length $3.25 £t
Kips ,f,_.- o P-Top Area 463 .68 in2
so8 8.2 PILE MODEL | SF DISTRIB
s00 /ff/ 6.0
480 4.9
209 xfrz 2.0
\.I
e 68 120 180 Blows ft EB = 324

Figure A.26: Bearing Graph STD-ST, Apalachicola, FL
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APALACHICOLA, SPT, STATIC, BEARING GRAPH 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.999 .236 7.1 3.00 22.99
2 200.0 2.005 .977 13.8 3.00 22.51
3 300.0 2.010 .738 21.2 3.00 22.16
4 400.0 2.014 .513 29.7 3.00 21.91
‘5 500.0 2.018 .378 36.7 3.00 21.88 .
6 600.0 2.023 .418 45.5 3.00 21.42
7 700.0 2.028 .446 58.1 3.00 20.76
8 800.0 2.032 .445 77.8 3.00 20.15
9 900.0 2.036 .451 113.1 3.00 19.87
10 1000.0 2.040 .460 186.3 3.00 19.58
Goble Rausche Likins & Hssocia'tes, Inc. GRLUWEAPCTM’ Version 1.993-1
APALACHICOLA, SPT, STATIC, BEARING GRAPH 19-10-,94
UULCAN VUL 820
Comp Str Tens Str Efficiency 0.678
Ksi Ksi
SEm e Helmet 5.20 Kips
3.8 H Cushion 8712 K/in
P Cushion 2787 Ksin
2.9 -
Q= 0.100 9.065 in
e = 0.170 0.010 s/t
1.9 \\
Ult Cap Inhd I I R - stroke Pile Length 93.25 £t
Kips f/,_,..-—— . P-Top RArea 463 .90 in2
800 ] 8.0
e PILE MODEL | SF DISTRIB
680 fj// €.9
400 4.0
200 /- 2.0
"\I
9 62 124 186 Blous/ft EB= 32X

Figure A.27: Bearing Graph SPT-ST, Apalachicola, FL
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APALACHICOLA, SPT, DYN, BEARING GRAPH

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF Tt k-ft
1 100.0 1.999 1.246 6.6 3.00 23.74
2 200.0 2.005 .995 13.4 3.00  22.54
3 300.0 2.010 .760 20.6 3.00 22.22
4 400.0 2.014 .535 29.1 3.00 22.00
5 500.0 2.018 .351 36.6 3.00 21.80
6 600.0 2.023 .444 45.3 3.00 21.46
7 700.0 2.028 .419 58.1 3.00 21.07
8 800.0 2.032 .396 78.5 3.00 20.42
9 900.0 2.036 .384 115.9 3.00 20.06
10 1000.0 2.040 .384 198.5 3.00 19.79
Goble Rausche Likins & RAssociates, Inc. GRLWEAP{TM> Version 1,993-1
APALACHICOLA, SPT, DYN, BEARING GRAPH 18-18-94
VULCAN UUL @2@
Comp Str Tens Str Efficiency 8.670
ksi ksi___.. He lmet 5.20 Kips
3.8 H Cushion 8712 K/in
P Cushion 2787 K7in
2.0 -
= ©.1e0 9.100 in
1.0 q% = ©.200 8.010 s/t
Kb
ult cap ) i I | “™* | stroke Pile Length 93.25  ft
Kips "ffﬂ,,,~—~*"'"' . P-Top Area 463.00 in2
800 /f/# 8.0
j/‘/ PILE MODEL | SF DISTRIB
600 (f 6.0
400 { 4.0
200 j- 2.0
\
a 70 140 210 Blows/ft EB = e

Figure A.28: Bearing Graph SPT-DYN, Apalachicola, FL
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APALACHICOLA, MDF, STATIC, BEARING GRAPH 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
Kips ksi ksi BPF Tt k-ft
1 100.0 2.001 1.249 6.9 3.00 22.81
2 200.0 2.007 1.008 13.6 3.00 22.37
3 300.0 2.013 .786 21.0 3.00 21.98
4 400.0 2.020 .587 29.8 3.00 21.89
5 500.0 2.026 .408 37.5 3.00 21.32
6 600.0 2.032 .469 46.7 3.00 21.02
7 700.0 2.037 .534 59.9 3.00 20.42
8 800.0 2.043 .521 80.4 3.00 19.78
9 900.0 2.048 .537 111.5 3.00 19.45
10 1000.0 2.054 .517 160.6 3.00 19.13
Goble Rausche LiKins & Associatesy Inc. GRLWEAF{TM)> Version 1.993~1
APALACHICOLA, MDF, STATIC, BEARING GRAPH 18-108-94
VULCAN VUL 820
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P Cushion 2787 K7in
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- J= ©.150 9.010 £t
1.0 “w\ i 1 s/
It Cap - T Stroke Pile Length 93.25  ft
Kibs /’-/ et P-Top Area 463.00 in2
) = 8.0
//” PILE MODEL | SF DISTRIB
600 // 6.0
400 4.0
260 /— 2.8
\1
9 60 120 180 Blows/f+t EB = 32z

Figure A.29: Bearing Graph MDF-ST, Apalachicola, FL
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APALACHICOLA, MODIFIED CAPACITY, STD, BG

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 2.009 1.212 7.4 3.00 22.88
2 200.0 2.013 .915 15.5 3.00 22.54
3 300.0 2.018 .875 24.3 3.00 22.19
4 400.0 2.022 .483 34.5 3.00 21.97
5 500.0 2.026 .432 43.7 3.00 21.92
6 600.0 2.031 .439 55.6 3.00 21.49
7 700.0 2.036 .418 73.4 3.00 20.87
8 800.0 2.040 .439 102.6 3.00 20.29
9 900.0 2.044 442 152.8 3.00 20.02
0 1000.0 2.048 .446 247 .4 3.00 19.75
Goble Rausche LiKins & Associates, Inc. GRLWEAP{TM> Version 1.993-1
APALACHICOLA, MODIFIED CAPACITY, STD, BG 18-18.-94
VULCAN VUL 828
Gomp Str Tens Str Efficiency 0.670
Ksi ksl . He Imet 5.28  Kips
3.8 H Cushion 8712 K~in
P Cushion 2787 K”in
2.8 -
Q= @.1e0 0.208 in
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\h R
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Figure A.30: Bearing Graph MDF-Cap-STD, Apalachicola, FL
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APALACHICOLA, MODIFIED CAPACITY, SPT, BG 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF Tt k-ft
1 100.0 2.009 1.286 6.9 3.00 22.88
2 200.0 2.013 1.037 13.3 3.00 22.49
3 300.0 2.018 .801 20.4 3.00 22.16
4 400.0 2.022 .580 28.6 3.00 21.91
5 500.0 2.026 .413 35.8 3.00 21.86
6 600.0 2.031 .449 44 .1 3.00 21.45
7 700.0 2.036 .482 65.8 3.00 20.97
8 800.0 2.040 .490 74.0 3.00 20.25
9 900.0 2.044 .489 105.8 3.00 19.98
10 1000.0 2.048 .497 169.5 3.00 19.71
Goble Rausche LiKins & Associates, Inc. GRLUEAP{TM> Version 1,993-1
APALACHICOLA, MODIFIED CAPACITY, SPT, BG 18/108/94
UULCAN  UUL 820
Comp Str Tens Str Efficiency 8.670
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600 ff/x 6.0
408 4.0
200 /, 2.0
‘\-\.1
) 60 120 188 Blous/ft BB = 324

Figure A.31: Bearing Graph MDF-Cap-SPT, Apalachicola, FL
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Aucilla, Bearing Graph, STD, Static 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.642 .589 13.0 3.00 12.49
2 300.0 1.695 .298 45.8 3.00 11.45
3 400.0 1.719 .226 70.5 3.00 10.73
4 500.0 1.741 .167 123.5 3.00 9.81
5 600.0 1.763 .090 290.0 3.00 9.01
6 700.0 1.784 .100 1214.6 3.00 8.33
7 800.0 1.804 .155 9999.0 3.00 7.77
Goble Rausche Likins & Associates, Inc. GRLWEARP{TM> Version 1.993-1
Aucilla, Bearing Graph, STD, Static 18,1894
FAIRCHLD F-32
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Figure A.32: Bearing Graph STD-ST Analysis for Aucilla, FL
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Aucilla, Bearing Graph, STD, Dynamic : 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 1.644 .607 12.9 3.00 12.46
2 300.0 1.701 .304 45.6 3.00 11.36
3 400.0 1.726 .255 70.1 3.00 10.58
4 500.0 1.750 .205 122.7 3.00 9.61
5 600.0 1.772 .125 286.1 3.00 8.76
6 700.0 1.794 .133 1182.9 3.00 8.09
7 800.0 1.815 .175 9999.0 3.00 7.52
Goble Rausche LiKins & Associates, Inc. GRLUEAP({TM> Version 1.993-1
Aucil la, Bearing Graph, STD, Dynamic 18-18-94
FAIRCHLD F-32
Comp Str Tens Str Efficiency ©.670
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Figure A.33: Bearing Graph STD-DYN Analysis for Aucilla, FL
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Aucilla, Bearing Graph, SPT, Static

No. Ultimate Max C. Max T. Blow Stroke
Capacity Stress Stress  Count

kips ksi ksi BPF ft

1 100.0 1.639 .687 10.8 3.00

2 300.0 1.685 .360 36.0 3.00

3 400.0 1.707 .306 51.1 3.00

4 500.0 1.727 .196 80.1 3.00

5 600.0 1.747 .161 158.5 3.00

6 700.0 1.765 .256 583.5 3.00

7 800.0 1.784 .301 9999.0 3.00

Energy
k-ft

12.55
11.60
11.05
10.17
9.45
8.84
8.33

10/10/94

Goble Rausche Likins & Associates, Inc.
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Figure A.34. Bearing Graph SPT-ST Analysis for Aucilla, FL
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Aucilla, Bearing Graph, SPT, Dynamic 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.645 .639 12.3 3.00 12.45
2 300.0 1.702 .329 40.8 3.00 11.27
3 400.0 1.728 262 60.7 3.00 10.27
4 500.0 1.752 .245 101.9 3.00 9.31
5 600.0 1.774 .283 230.7 3.00 8.66
6 700.0 1.796 .292 1929.1 3.00 8.05
7 800.0 1.817 .278 9999.0 3.00 7.47
Goble Rausche Likins & Associates, Inc. GRLWEAP(TM?> Uersion 1.993-1
Aucillas Bearing Graph, SPT, Dynamic 18-16-94
FAIRCHLD F-32
Comp Str » Tens Str Efficiency 8.670
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Figure A.35: Bearing Graph SPT-DYN Analysis for Aucilla, FL
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Aucilla, Bearing Graph, MDF, Static 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count

kips ksi ksi BPF ft k-ft

1 100.0 1.639 .681 11.0 3.00 12.55

2 300.0 1.684 .334 38.9 3.00 11.62

3 400.0 1.706 .287 57.1 3.00 11.05

4 500.0 1.726 .189 93.0 3.00 10.39

5 600.0 1.746 .067 194.3 3.00 9.66

6 700.0 1.764 .058 564.9 3.00 8.96

7 800.0 1.782 .109 9999.0 3.00 8.37
Goble Rausche LiKins & RAssociates, Inc. GRLWERP{THM> Version 1.993-1
Rucilla, Bearing Graphy, MDF, Static 1671694

FRIRCHLD F-32

C St
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Figure A.36: Bearing Graph MDF-ST Analysis for Aucilla, FL
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Aucilla, Bearing Graph, MDF, Dynamic 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.644 .706 11.4 3.00 12.45
2 300.0 1.701 .346 40.4 3.00 11.29
3 400.0 1.726 .303 59.5 3.00 10.61
4 500.0 1.750 211 98.9 3.00 9.68
5 600.0 1.772 .139 211.5 3.00 8.82
6 700.0 1.794 .168 635.8 3.00 8.09
7 800.0 1.815 .191 9999.0 3.00 7.52
Goble Rausche Likins & Associates, Inc. GRLUEAP( TM> Version 1.993-1
Aucillas Bearing Graph, MDF, Dynamic 18-/18-94
FRIRCHLD F-32
Comp Str Tens Str Efficiency 8.670
kst | —p kst He Imet 1.58  Kips
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Figure A.37: Bearing Graph MDF-DYN Analysis for Aucilla, FL
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Aucilla, Bearing Graph, STD Method 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 1.621 .387 13.2 3.00 12.94
2 300.0 1.636 .205 45.0 3.00 12.75
3 400.0 1.642 .204 69.5 3.00 12.57
4 500.0 1.800 .300 113.5 3.00 12.37
5 600.0 1.923 .278 223.4 3.00 12.15
6 700.0 1.959 .252 688.8 3.00 11.93
7 800.0 1.965 .233 9999.0 3.00 11.70
Goble Rausche LiKins & Rssociates, Inc. GRLHEARP(TM> Version 1.993-1
Rucilla, Bearing Graphs STD Method 18-18-94
FRIRCHLD F-32
Comp Str Tens Str Efficiency 0.670
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Figure A.38: Bearing Graph STD (FHWA) Analysis for Aucilla, FL
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Vvilano-East, Bearing Graph, STD, Static 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.707 .093 4.7 4.48 36.33
2 200.0 1.934 .000 11.8 5.20 28.79
3 300.0 2.113 .032 21.3 5.69 26.04
4 400.0 2.369 .000 28.9 5.93 25.24
5 500.0 2.617 .055 39.2 6.18 24,03
6 550.0 2.743 .096 45.7 6.31 23.43
7 600.0 2.847 .105 54.0 6.37 22.70
8 650.0 2.980 .084 61.9 6.62 22.63
9 700.0 3.089 .060 73.1 6.74 22.25
10 750.0 3.183 .047 87.3 6.80 21.92
Goble Rausche Likins & RAssociates, Inc. GRLWEAP{TM> Version 1.993-1
Vilano-East, Bearing Graph, STD, Static 161894
DELMAG D 46-23
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Figure A.39: Bearing Graph STD-ST Analysis for Vilano - East, FL
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Vilano-East, Bearing Graph, STD, Dynamic 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.706 .097 4.6 4.48 36.39
2 200.0 1.933 .000 11.7 5.20 28.85
3 300.0 2.106 .049 21.1 5.68 26.02
4 400.0 2.361 .000 28.7 5.92 25.24
5 500.0 2.611 .069 38.8 6.17 24 .02
6 550.0 2.736 .125 45 .1 6.29 23. 41
7 600.0 2.841 .158 53.4 6.35 22.68
8 650.0 2.975 .150 61.3 6.58 22,56
9 700.0 3.083 .134 72.5 6.70 22.16
10 750.0 3.178 .126 87.1 6.75 21,76
Goble Rausche LiKins & RAssociates,; Inc. GRLWEAP(TH > UVersion 1.993-1
Vilano-East, Bearing Graph, STD, Dynamic 18-18-94
DELMAG D 46-23
Comp Str Tens Str Efficiency 8.720
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ﬂf P Cushion 597  Kk<in
2.8
Q= 9.100 ©.150 in
1.8 = 0.950 2.150 s/t
Ult Cap . . e cods oot o | stroke Pile Length 39.00 ft
Kips //“"' et P-Top Area 324.00 in2
€09 -] 8.0
L . PILE MODEL | SF DISTRIB
458 F,._v/‘é'"rrv 6.0
308 il // 4.0
150 7 2.0
-
@ 38 s 98 Blows ft EB = %0

Figure A.40: Bearing Graph STD-DYN Analysis for Vilano - East, FL
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Vilano-East, Bearing Graph, SPT, Static 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.710 .091 4.7 4.49 36.24
2 200.0 1.938 .000 11.9 5.21 28.70
3 300.0 2.118 . 031 21.5 5.70 26.02
4 400.0 2.371 .000 29.3 5.94 25.13
5 500.0 2.618 .051 39.8 6.20 23.90
6 550.0 2.744 .093 46.4 6.32 23.33
7 600.0 2.847 .102 54.9 6.39 22.60
8 650.0 2.979 .083 63.2 6.62 22.50
9 700.0 3.084 .061 75.0 6.74 22.10
10 750.0 3.178 .050 89.8 6.80 21.79
Goble Rausche LiKkins & Associates,; Inc. GRLWEAP¢TM> Version 1.993-1
Vilano-East, Bearing Graph, SPT, Static 18-18-94
DELMAG D 46-23
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Figure A.41: Bearing Graph SPT-ST Analysis for Vilano - East, FL
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Vilano-East, Bearing Graph, SPT, Dynamic 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.706 .097 4.6 4.48 36.39
2 200.0 1.933 .000 11.7 5.20 28.85
3 300.0 2.106 .049 21.1 5.68 26.02
4 400.0 2.361 .000 28.7 5.92 25.24
5 500.0 2.611 .069 38.8 6.17 24.02
6 550.0 2.736 .125 45.1 6.29 23.41
7 600.0 2.841 .158 53.4 6.35 22.68
8 650.0 2.975 .150 61.3 6.58 22.56
9 700.0 3.083 .134 72.5 6.70 22.16
10 750.0 3.178 .126 87.1 6.75 21.76
Goble Rausche LiKins & Associatesy Inc. GRLHEAP{TM> Uersion 1.993~1
Vilano—East, Bearing Graph, SPT, Dynamic 16-18-94
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Figure A.42: Bearing Graph SPT-DYN Analysis for Vilano - East, FL
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Vilano-East, Bearing Graph, MDF, Static 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.649 .297 2.5 4.35 43.13
2 200.0 1.790 .146 6.9 4.64 31.71
3 300.0 1.932 .050 12.4 5.21 27.62
4 400.0 2.006 .320 18.7 5.49 25.63
5 500.0 2.191 .161 24.3 5.64 25.44
6 550.0 2.288 .144 27.5 5.71 25.15
7 600.0 2.422 .195 30.6 5.93 25.29
8 650.0 2.529 .223 34.7 6.04 24 .91
9 700.0 2.631 .289 40.0 6.09 24.23
10 750.0 2.760 .319 44.8 6.32 24 .13
Goble Rausche LiKins & RAssociates, Inc. GRLHWERP{TM> Version 1.993~1
Vilano-East, Bearing Graph, MDF, Static 18,1894
DELMAG D 46-23
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Figure A.43: Bearing Graph MDF-ST Analysis for Vilano - East, FL
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Vilano-East, Bearing Graph, MDF, Dynamic

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 1.651 .294 2.5 4.35 43.01
2 200.0 1.793 .143 7.0 4.65 31.66
3 300.0 1.934 .073 12.5 5.21 27 .56
4 400.0 2.007 .336 18.8 5.49 25.58
5 500.0 2.195 .158 24.5 5.64 25.39
6 550.0 2.292 .180 27.7 5.71 25.09
7 600.0 2.426 234 30.8 5.93 25.21
8 650.0 2.533 .239 34.9 6.04 24 .82
9 700.0 2.640 .316 40.2 6.09 24.15
10 750.0 2.769 .358 45.4 6.30 23.95
Goble Rausche Likins & Associates, Inc. GRLUEAP(TM) Uersion 1,993-1
Vilano—-East, Bearing Graph, MDF, Dynamic 16-108-94
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Figure A.44: Bearing Graph MDF-DYN Analysis for Vilano - East, FL
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Vilano-East, Bearing Graph, STD Method 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 1.707 .091 4.7 4.48 36.34
2 200.0 1.935 .000 11.8 5.20 28.81
3 300.0 2.118 .034 21.3 5.69 26.06
4 400.0 2.373 .000 28.9 5.93 25.26
5 500.0 2.622 .061 39.1 6.18 24.06
6 550.0 2.746 .101 45.6 6.31 23.43
7 600.0 2.852 .106 53.9 6.37 22.74
8 650.0 2.984 .085 61.8 6.62 22.66
9 700.0 3.093 .061 73.0 6.74 22.27
10 750.0 3.183 .047 87.2 6.80 21.94
Goble Rausche LiKins & Associates, Inc. GRLWEAP{THM) Uersion 1.993-1
Uilano-East, Bearing Graph, STD Method 18-18-94
DELMAG D 48-23
Comp Str Tens Str Efficiency 8.720
ksi Ksi
_ SEt e He Imet 5.62 Kips
3.0 H Cushion 26510 Ksin
/,.-»’F‘""’VJ '
/ P Cushion 997 K7in
2.0
R = B8.188 8.156 in
1.8 J = ©.858 8.150 s/ft
Ult Cap - i P Stroke Pile Length 39.08 ft
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={5]%] v 8.0
/ - PILE MODBEL SF DISTRIB
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Figure A.45: Bearing Graph STD (FHWA) Analysis for Vilano - East, FL
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Vilano-West, Bearing Graph, STD, Static

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.073 .544 4.6 5.44 38.80
2 200.0 2.233 .399 12.1 5.89 29.62
3 250.0 2.297 .329 17.7 6.12 27.36
4 300.0 2.337 .249 22.1 6.23 26.23
5 350.0 2.392 .178 25.2 6.45 26.06
6 400.0 2.427 .130 29 .1 6.56 25.41
7 450.0 2.451 .076 33.9 6.61 24 .92
8 500.0 2.468 .000 39.9 6.64 24.40
9 550.0 2.514 .000 46.1 6.84 24 .45
10 600.0 2.543 .009 54.6 6.94 24.18
Goble Rausche LiKins & Associates, Inc. GRLWEAPC TM > Version 1.993-1
Uilano-Hest; Bearing Grpah, STD, Static 18/18-94
DELMAG D 46-23
Comp Str Tens Str Efficiency 8.720
ksi L3 BRI He Imet S5.62 Kips
3.8 H Cushion 265109 K7in
b ——p— . .
- - e P Cushion 997 K/in
0= 9.100 2.158 in
1.8 J= 0.200 8.150 s/Ft
Ul Cap m"‘*--jwkoﬁﬁ_ﬂh Stroke Pile Length 66.08  ft
P-Top Area 324 .80 in2
Kips .
480 ’///r/ 8.0
///’ PILE MODEL | SF DISTRIB
360 —= ‘”;:;r — 6.9
240 f/," 4.9
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Figure A.46: Bearing Graph STD-ST Analysis for Vilano - West, FL
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Vilano-West, Bearing Graph, STD, Dynamic 10/10/94

No. Ultimate Max C. Max T. Blow Stroke Ehergy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.072 .553 4.6 5.44 38.81
2 200.0 2.236 417 12.0 5.89 29.58
3 250.0 2.301 .351 17.7 6.12 27.31
4 300.0 2.342 .274 22.1 6.23 26.12
5 350.0 2.396 .206 25.3 6.45 25.90
6 400.0 2.431 .139 29.2 6.55 25.22
7 450.0 2.455 .082 34.0 6.61 24.70
8 500.0 2.475 .000 40.0 6.63 24 .21
9 550.0 2.522 .000 46.3 6.84 24.23
10 600.0 2.553 .010 54.8 6.94 23.96
Goble Rausche LiKins & Associates, Inc. GRLHWEAP(TM> Version 1.993-1
Uilano-Hest, Bearing Graphs STD, Dynamic 16-168-94
DELMAG D 46-23
Comp Str Tens Str Efficiency 0.720
ket kel ... He Imet 5.62 kKips
3.0 H Cushion 26510 Ksin
. T e — ’ P Cushion 997  Kksin
"Q = ©9.100 9.150 in
1.0 J= 9.200 0.1%0 s/ft
It Cap °“““"-*--»..____n_ .| stroke Pile Length 66.00  ft
P~-Top Area 324 .00 in2
Kips £ .
480 5 / 8.0
/ PILE MODEL | SF DISTRIE
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Figure A.47: Bearing Graph STD-DYN Analysis for Vilano - West, FL
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Vilano-West, Bearing Graph, SPT, Static

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.034 .569 3.6 5.32 41.27
2 200.0 2.179 .448 9.4 5.70 31.51
3 250.0 2.256 .395 12.8 6.05 29.74
4 300.0 2.302 .330 17.9 6.22  27.69
5 350.0 2.335 .285 20.9 6.31 27 .14
6 400.0 2.354 .264 23.7 6.35 26 .65
7 450.0 2.370 .204 26.9 6.38 26.06
8 500.0 2.410 .170 30.0 6.57 26.03
9 550.0 2.436 .083 33.9 6.67 25.90
10 600.0 2.453 .032 38.8 6.72 25.58
Goble Rausche LiKins & Associates,; Inc. GRLHUEAP(THM> Uersion 1.993~1
Vilano-Hest, Bearing Graph, SPT, Static 16-18-94
DELMAG D 46-23
Comp -Str Tens Str Efficiency 0.720
£e! S He Imet 5.62  Kips
3.0 H Cushion 26518 K-in
. P — = P Cushion 997 K/in
) = ©8.108 8.1568 in
1.8 = ©.850 8.150 s/Ft
UIt Cap u__"“*—'"~--—a-,-,_qhb Stroke Pile Length 65.80  ft
i /= P-Top Area 324 .66 in2
Kips / i
480 b 8.0
j//; PILE MODEL | SF DISTRIB
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248 /(/" 4.0
120 ,,’/ 2.0
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Figure A.48. Bearing Graph SPT-ST Analysis for Vilano - West, FL
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Vilano-West, Bearing Graph, SPT, Dynamic 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.072 .553 4.6 5.44 38.81
2 200.0 2.236 417 12.0 5.89 29.58
3 250.0 2.301 .351 17.7 6.12 27 .31
4 300.0 2.342 .274 22 .1 6.23 26.12
5 350.0 2.396 .206 25.3 6.45 25.90
6 400.0 2.431 .139 29.2 6.55 25.22
7 450.0 2.455 .082 34.0 6.61 24.70
8 500.0 2.475 .000 40.0 6.63 24.21
9 550.0 2.522 .000 46.3 6.84 24.23
10 600.0 2.553 .010 54.8 6.94 23.96
Goble Rausche LiKins & Associates, Inc. GRLHEAP(TM?» VUersion 1.993-1
Vilano-West, Bearing Graph, SPTs Dynamic 18/18-94
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Figure A.49: Bearing Graph SPT-DYN Analysis for Vilano - West, FL
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Vilano-West, Bearing Graph, MDF, Static 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 2.050 .641 3.7 5.35 40.59
2 200.0 2.211 .562 9.7 5.77 30.85
3 250.0 2.290 .526 13.3 6.11 29.01
4 300.0 2.340 467 18.5 6.28 26.93
5 350.0 2.374 .396 21.6 6.36 26.07
6 400.0 - 2.398 .352 24,7 6.40 25.49
7 450.0 2.414 .267 28.4 6.42 24.77
8 500.0 2.456 .230 32.1 6.60 24.64
9 550.0 2.483 .143 37.0 6.68 24 .34
10 600.0 2.501 .164 43.4 6.72 23.91
Goble Rausche LiKins & Associates, Inc. GRLUEAP(TM)> Uersion 1.993-1
Uilano-Hest, Bearing Graph, MDF, Static 18-18-94
DELMAG D 46-23
Comp Str Tens Str Efficiency 0.720
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Figure A.50: Bearing Graph MDF-ST Analysis for Vilano - West, FL
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Vilano-West, Bearing Graph, MDF, Dynamic 10/10/94
No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress Count
kips ksi ksi BPF ft k-ft
1 100.0 2.055 .662 3.8 5.36 40,37
2 200.0 2.220 .598 9.8 5.79 30.53
3 250.0 2.285 .559 13.9 6.00 28.07
4 300.0 2.350 .511 18.9 6.26 26.53
5 350.0 2.390 .449 21.8 6.39 25.73
6 400.0 2.420 .378 24.9 6.46 25.19
7 450.0 2.441 .298 28.6 6.49 24.48
8 500.0 2.458 .234 33.1 6.50 23.85
9 550.0 2.502 .157 37.8 6.69 23.79
10 600.0 2.531 .181 44 .1 6.79 23.47
Goble Rausche LiKins & Associates, Inc. GRLWEAP{THM > Uersion 1.993-1
Vilano-Hest, Bearing Graph, MDF, Dynamic 18-18-94
DELMAG D 48-22
Comp Str Tens Str Efficiency 8.720
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Kips //' o P-Top Area 324 .00 in2
480 8.9
7£/w PILE MODEL | SF DISTRIB
360 vf,.—ﬁ//yf €.0
240 ///' 4.8
120 - 2.8
_—
8 20 40 60 Elows/ft EB = 47 X

Figure A.51: Bearing Graph MDF-DYN Analysis for Vilano - West, FL
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Vilano-West, Bearing Graph, STD Method

10/10/94

No. Ultimate Max C. Max T. Blow Stroke Energy
Capacity Stress Stress  Count
kips ksi ksi BPF ft k-ft
1 100.0 2.077 .596 4.6 5.45 38.72
2 200.0 2.241 .478 12.1 5.90 29.43
3 250.0 2.303 .416 17.8 6.13 27.09
4 300.0 2.343 . 342 22.2 6.24 25.88
5 350.0 2.395 .276 25.5 6.45 25,60
6 400.0 2.427 .199 29.6 6.55 24.83
7 450.0 2.451 117 34.5 6.60 24.30
8 500.0 2.469 .030 40.7 6.63 23.73
9 550.0 2.516 .000 47 .4 6.84 23.69
10 600.0 2.547 .000 56.3 6.95 23.40
Goble Rausche LiKins & Associates, Inc. GRLUEAP(TM> Version 1.993-1
Vilano-West, Bearing Grpah, STD Method 18-16-94
DELMAG D 46-23
Comp Str Tens Str Efficiency 8.720
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3.8 H Cushion 26518 Kzin
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2.0
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Figure A.52: Bearing Graph STD (FHWA) Analysis for Vilano - West, FL
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St.Mary, Driveability, STD Parm. Static 10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth <Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kKips kips kips bl/ft ksi Si bpm kip-ft
10.0 . .0 .0 .0 .000 000 .0 .0
15. .0 .0 .0 .0 .000 .000 .0 .0
20.0 .0 .0 .0 .0 .000 .000 .0 .0
25.0 7.0 4.4 2.6 2.4 24.578 17.254 60.0 18.7
30.0 16.3 11.1 5.2 3.1 24,578 14.414 60.0 18.8
35.0 25.7 18.8 6.8 4.1 24.609 11.865 60.0 18.8
40.0 28.1 24.3 3.9 4.5 24.648 11.369 60.0 18.8
45.0 64.4 41.2 23.3 9.4 24,772 3.275 60.0 19.0
50.0 93.4 65.7 27.7 13.4 24.824 1.846 60.0 19.1
55.0 108.3 87.9 20.4 15.4 24.835 1.707 60.0 19.1
60.0 150.5 115.0 35.5 22.6 24,850 4.278 60.0 18.8
65.0 173.5 144.3 29.2 28.3 24.846 5.201 60.0 18.6
70.0 188.2 160.8 27.3 32.5 24.816 5.431 60.0 18.4
75.0 192.5 167.1 25.4 33.1 24.777 5.059 60.0 18.3
80.0 209.3 174.9 34.4 38.9 24,756 5.397 60.0 18.2
85.0 208.9 182.3 26.5 37.5 24.748 5.141 60.0 18.1
90.0 196.0 186.1 9.8 31.4 24,732 3.858 60.0 18.0
95.0 198.4 188.5 9.9 31.3 24.720 2.991 60.0 17.9
100.0 237.5 195.8 41.7 48.6 24.700 3.331 60.0 17.8
105.0 308.6 208.3 100.3 186.7 24 .688 3.642 60.0 17.8
Total Driving Time 37.38 min. for 60.0 bl/min
Blow_Rate: . 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 44.86 min 56.07 min 74.76 min
St.Mary, Driveability, STD Parm. Static 10,8794
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.008 GRLUEAPC(TM> Version 1.993-1
— — — — Capacity (Kips> — = — — Com.Stress (Ksi> — — — — ENTHRU (k-f1> Friction (%>
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Figure A.53: Driveability Graph STD-ST Analysis for St. Mary, OH
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St.Mary, Driveability, SPT Param. Static 10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
10.0 .0 .0 .0 .0 .000 .000 .0 .0
15.0 .0 .0 .0 .0 .000 .000 .0 .0
20.0 .0 .0 .0 .0 .000 .000 .0 .0
25.0 6.6 4.2 2.4 2.2 25.160 18.600 60.0 19.3
30.0 16.0 10.9 5.1 2.6 25.162 16.780 60.0 19.4
35.0 25.7 18.8 6.8 3.2 25.164 14.895 60.0 19.4
40.0 27.5 24.0 3.5 3.5 25.166 14.143 60.0 19.4
45.0 64.0 41 .1 22.9 6.3 25.375 9.443 60.0 19.7
50.0 93.3 65.6 27.7 9.2 25.443 4,966 60.0 19.7
55.0 108.8 87.9 20.9 11.1 25.487 2.306 60.0 19.7
60.0 150.3 114.9 35.5 15.3 25.516 1.981 60.0 19.7
65.0 173.5 144.3 29.2 18.7 25.545 2.912 60.0 19.5
70.0 188.2 160.7 27.5 21.1 25.553 3.348 60.0 19.3
75.0 192.7 167.0 25.7 21.8 25.537 3.592 60.0 19.2
80.0 213.3 175.0 38.3 25.1 25.524 4.448 60.0 18.9
90.0 195.5 185.9 9.6 21.4 25.445 4.380 60.0 18.6
100.0 237.2 195.7 41.5 27.7 25,358 4.406 60.0 18.5
105.0 308.5 208.2 100.3 55.0 25.315 2.935 60.0 18.5
Total Driving Time 21.95 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 26.34 min 32.93 min 43.90 min
St.Mary, Driveability, SPT Param. Static 18,8794
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.868 GRLUERPC¢TMY> Uersion 1.993-1
— — — = Capacity (kips> — — — — Com.Stress (Ksi) — — — — ENTHRU (K-ft> Friction (%)
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Figure A.54: Driveability Graph SPT-ST Analysis for St. Mary, OH
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St.Mary, Driveability, SPT Parm, Dynamic 10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
10, .0 .0 .0 .0 .000 .000 .0 .0
15. .0 .0 .0 .0 .000 .000 .0 .0
20.0 .0 .0 .0 .0 .000 .000 .0 .0
25.0 6.7 4.2 2.4 2.2 25.024 18.226 60.0 19.3
30.0 16.0 10.9 5.1 2.8 25.026 15.978 60.0 19.4
35.0 25.6 18.8 6.8 3.5 25.103 13.879 60.0 19.4
40.0 27.6 24 .1 3.5 3.7 25.110 13.646 60.0 19.4
45.0 63.9 41.0 22.9 7.6 25.287 6.441 60.0 19.7
50.0 93.3 65.7 27.7 10.9 25,341 1.610 60.0 19.7
55.0 108.8 87.9 20.9 12.6 25.376 1.974 60.0 19.7
60.0 150.3 114.9 35.5 17.7 25.415 2.670 60.0 19.6
65.0 173.5 144.3 29.2 21.5 25.438 3.754 60.0 19.3
70.0 179.5 163.4 16.1 22.4 25.440 4.034 60.0 19.2
75.0 190.9 175.7 15.2 24 .2 25.432 4,537 60.0 18.9
80.0 213.0 191.0 22.0 29.4 25.405 4,923 60.0 18.8
85.0 221.3 206.0 15.4 31.1 25.375 5.205 60.0 18.7
90.0 219.9 214 .1 5.8 29.6 25.328 5.162 60.0 18.6
95.0 224.7 218.9 5.8 30.0 25.283 4.855 60.0 18.5
100.0 256.8 231.6 25.2 41 .1 25.250 4.721 60.0 18.4
105.0 316.3 255.9 60.4 84.1 25.224 3.677 60.0 18.4
Total Driving Time 27.60 min. for 60.0 bl/min
Blow_ Rate: ] 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 33.12 min 41.40 min 55.20 min
St.Mary, Driveability, SPT Parm,; Dynamic 16,8794
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.000 GRLUEAP(TM> VUersion 1.993-1
— — — — Capacity (Kips> — — — — Com.Stress (Ksi) — — — — ENTHRU (K-ft> Friction (%)
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Figure A.55: Driveability Graph SPT-DYN Analysis for St. Mary, OH
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St.Mary, Driviability, MDF Param. Static

10/07/94

Friction Loss/Gain Factor 1.000
Ultimate . Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
10.0 .0 .0 .0 .0 .000 000 .0 .
15.0 .0 .0 .0 .0 .000 000 .0 .0
20.0 .0 .0 .0 .0 .000 .000 .0 .0
25.0 6.7 4.3 2.4 2.2 24.578 18.185 60.0 18.7
30.0 16.2 11.0 5.1 2.7 24.578 16.195 60.0 18.7
35.0 25.7 18.8 6.8 3.4 24,592 14.224 60.0 18.8
40.0 27.6 24 .1 3.5 3.8 24.626 13.394 60.0 18.8
45.0 64.1 41.2 22.9 7.0 24.750 8.378 60.0 19.0
50.0 93.4 65.7 27.7 10.5 24,803 3.915 60.0 19.1
55.0 108.9 88.0 20.9 12.8 24.816 2.907 60.0 19.1
60.0 150.5 115.0 35.5 17.9 24,834 3.029 60.0 19.1
65.0 173.5 144.3 29.2 22.5 24.829 3.473 60.0 18.9
70.0 188.4 160.8 27.5 25.7 24.800 4.199 60.0 18.7
75.0 192.8 167 .1 25.7 26.5 24.766 5.192 60.0 18.6
80.0 213.3 175.1 38.3 31.0 24.738 5.712 60.0 18.4
85.0 209.2 182.3 26.8 29.6 24,731 5.345 60.0 18.2
90.0 195.7 186.1 9.6 25.9 24.715 4.209 60.0 18.1
95.0 198.1 188.5 9.6 25.8 24.706 3.453 60.0 17.9
100.0 237.3 195.8 41.5 35.9 24,686 2.976 60.0 17.9
105.0 308.6 208.3 100.3 73.4 24.655 3.255 60.0 17.9
Total Driving Time 26.57 min. for 60.0 bl/min
Blow_Rate: . 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 31.88 min 39.85 min 53.14 min
St.Mary, Driviability, MDF Param. Static 16,8794
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.860 GRLUEAPCTHMY Uersion 1.993~1
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Figure A.56: Driveability Graph MDF-ST Analysis for St. Mary, OH
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Portland, Driveability, STD Parm, Static 10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 .0 .0 .0 .0 .000 .000 .0 .0
10.0 .6 .0 .6 -1.0 .000 .000 95.9 .0
15.0 4.1 A 4.0 -1.0 .000 .000 95.4 .0
20.0 8.4 .4 8.0 -1.0 .000 .000 94.6 .0
25.0 12.8 1.1 11.7 -1.0 .000 .000 93.5 .0
30.0 18.0 2.4 15.7 -1.0 .000 .000 83.3 .0
35.0 112.4 5.2 107.2 5.4 15.586 .000 55.1 39.2
40.0 207.5 7.8 199.7 11.9 19.876 .478 50.6 33.7
42.0 208.6 8.9 199.8 12.0 19.860 .503 50.6 33.7
45.0 193.7 10.6 183.2 10.7 19.700 .518 50.9 34.8
51.0 162.5 14.5 148.0 8.6 17.841 .542 52.6 35.8
53.0 147.0 15.8 131.2 7.4 17.666 .000 53.1 37.4
Total Driving Time 3.65 min. only if hammer runs continuously
Portland, Driveability, STD Parm, Static 10,8794
Goble Rausche LiKins & Associates,; Inc. Friction Factor= 1.000 GRLHEAP(TM> Version 1.993-1
— — — — Capacity (Kips> — —~ o — Com.Stress (ksi> o~ — . — ENTHRU (k-ft> Friction ()
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Figure A.57: Driveability Graph STD-ST Analysis for Portland, ME
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Portland, Driveability, SPT Parm, Static 10/07/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 .0 .0 .0 .0 .000 .000 .0 .0
10.0 .6 .0 .6 -1.0 .000 .000 95.9 .0
15.0 4.1 1 4.0 -1.0 .000 .000 95.4 .0
20.0 8.4 .4 8.0 -1.0 .000 .000 94.6 .0
25.0 12.8 1.1 11.7 -1.0 .000 .000 93.5 .0
30.0 18.0 2.4 15.7 -1.0 .000 .000 81.9 .0
35.0 112.4 5.2 107.2 5.4 15.222 .000 55.2 39.3
40.0 207.5 7.8 199.7 11.9 19.394 .414 50.8 34.0
42.0 208.6 8.9 199.8 11.9 19.353 .420 50.8 33.9
45.0 193.7 10.6 183.2 10.6 19.108 .396 51.1 35.2
51.0 162.5 14.5 148.0 9.8 17.745 .336 51.9 34.9
53.0 147.0 15.8 131.2 10.9 18.584 .000 51.1 34.2
Total Driving Time 3.80 min. only if hammer runs continuously
Portliand, Driveabil ity, SPT Parm, Static 18,9794

Goble Rausche Likins & Associates; Inc.

Friction Factor=

1.008

GRLWEAP(THM> Version 1.993-1

— — —~ — Capacity (Kips>

— — — — Com.Stress (Ksi>

— = — — ENTHRU (K-ft>
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Figure A.58: Driveability Graph SPT-ST Analysis for Portland, ME
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Portland, Driveability, SPT Parm, Dynamic 10/07/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 .0 .0 .0 .0 .000 .000 .0 .0
10.0 2.6 .0 2.6 -1.0 .000 .000 95.7 .0
15.0 11.1 .1 11.0 -1.0 .000 .000 78.9 .0
20.0 35.4 7 34.7 -1.0 .000 .000 78.7 .0
25.0 58.8 1.7 57 .1 2.4 11.335 .000 59.9 47.5
30.0 83.0 3.2 79.8 3.7 14.027 .000 57 .1 43.7
35.0 166.4 5.3 161.1 8.9 18.350 .346 52.3 35.4
40.0 251.5 7.8 243.7 15.2 21.456 .524 49.4 32.5
42.0 234.6 8.9 225.7 13.6 21.013 .530 49,7 33.6
45.0 220.7 10.6 210.1 14.7 21,583 .364 49.5 32.3
51.0 179.5 14.5 164.9 14.3 21.590 .000 49.7 32.9
53.0 157.0 15.9 141.1 12.0 18.819 .000 50.8 33.4
Total Driving Time 5.87 min. only if hammer runs continuously
Portland, Driveabilitys SPT ParmsDynamic 18-07-94
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.000 GRLUEAP(THM> Version 1.993-1
— — — — Capacity (Kips> —~ — — — Com.Stress (Ksi?» — — — — ENTHRU (Kk-ft> Friction (X>
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Figure A.59: Driveability Graph SPT-DYN Analysis for Portland, ME
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Portland, Driveability, MDF Parm, Static

10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 .0 .0 .0 .0 .000 .000 .0 .0
10.0 .6 .0 .6 -1.0 .000 .000 96.1 .0
15.0 4.1 .1 4.0 -1.0 .000 .000 96.3 .0
20.0 8.4 .4 8.0 -1.0 .000 .000 96.6 .0
25.0 12.8 1.1 11.7 -1.0 .000 .000 96.9 .0
30.0 18.0 2.4 15.7 -1.0 .000 .000 76.8 .0
35.0 112.4 5.2 107.2 2.7 138.129 .000 59.3 45.5
40.0 207.5 7.8 199.7 5.8 16.640 .320 54.7 39.7
42.0 208.6 8.9 199.8 5.9 16.640 .328 54.6 39.5
45.0 193.7 10.6 183.2 5.3 16.446 .222 55.1 41.0
51.0 162.5 14.5 148.0 4.5 15.128 .000 56.7 40.5
53.0 147.0 15.8 131.2 3.8 14.825 .429 57.2 42.6
Total Driving Time 1.68 min. only if hammer runs continuously
Portland, Driveability, MDF Parm, Static 18,8794

Goble Rausche Likins & Associates, Inc. Friction Factor= 1.888 GRLUEAP(TM> Version 1.993-1
— — — — Capacity <(kips)> — — — — Com.Stress (Ksi)> .~ — — — ENTHRU (K-ft> Friction (¥%>
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Figure A.60: Driveability Graph STD-ST Analysis for Portland, ME
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Portland, Drvblty, MDF-Cap-STD, Static

Friction Loss/Gain Factor

10/07/94

1.000

Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 8.9 .0 8.9 -1.0 .000 .000 94.4 .0
10.0 17.6 .0 17.6 -1.0 .000 .000 87.5 .0
15.0 25.1 .2 25.0 -1.0 .000 .000 84.4 .0
20.0 33.4 .7 32.7 -1.0 .000 .000 79.1 .0
25.0 41.8 1.6 40.2 -1.0 .000 .000 80.4 .0
30.0 51.0 3.0 48.0 -1.0 .000 .000 65.7 .0
35.0 273.4 5.4 267.9 17.3 22.929 511 48.9 31.9
40.0 495.5 8.0 487.5 41.4 32.971 1.698 44.5 33.3
42.0 496.6 9.1 487.5 41.7 32.911 1.725 44.5 33.3
45.0 457.7 10.8 446.9 36.4 30.943 1.558 45.3 32.4
51.0 377.5 14.8 362.6 26.7 27.235 1.028 46.9 31.5
53.0 338.0 16.3 321.7 22.6 25.516 .835 47.6 31.5
Total Driving Time - 13.70 min. only if hammer runs continuously
Portland, Druvblty, MDF-Cap-STD, Static 16,0794
Gobl!e Rausche LiKins & Associates, Inc. Friction Factor= {.000 GRLUWEAP({TM> Uersion 1.993~1
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Figure A.61:
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Portland, Drvblty, MDF-Cap-SPT, Static

10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow

Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 8.9 .0 8.9 -1.0 .000 .000 94.4 .0
10.0 17.6 .0 17.6 -1.0 .000 .000 87.5 .0
15.0 25.1 .2 25.0 -1.0 .000 .000 84.4 .0
20.0 33.4 7 32.7 -1.0 .000 .000 78.9 .0
25.0 41.8 1.6 40.2 -1.0 .000 .000 80.8 .0
30.0 51.0 3.0 48.0 2.1 9.701 .000 61.4 47.6
35.0 273.4 5.4 267.9 17.3 22.720 .485 49.0 31.9
40.0 495.5 8.0 487.5 41.6 32.245 1.480 44 .6 33.6
42.0 496.6 9.1 487.5 41.8 32.198 1.500 44.6 33.6
45.0 457.7 10.8 446.9 36.5 30.146 1.351 45.5 32.6
51.0 377.5 14.8 362.6 31.3 28.195 . 581 46.5 31.8
53.0 338.0 16.3 321.7 34.0 29.569 .189 46.4 31.3

Total Driving Time 14.55 min. only if hammer runs continuously
Portland, Drvblty, MDF-Cap-SPT, Static 18-67-94

Goble Rausche LiKins & Rssociates; Inc, Friction Factor= 1.000 GRLWEAP(TM)> Version 1.993-1
— == — — Capacity (Kips> — — — — Com.Stress (ksi> -~ — — — ENTHRU (K—-ft> Friction (>
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Figure A.62: Driveability Graph MDF-Cap-SPT Analysis for Portland, ME
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c&D P17, Driveability, STD Parm, ST 10/07/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 80.8 6.8 74.0 3.4 2.498 1.657 45.5 44 .1
10.0 33.0 11.3 21.7 2.3 2.431 1.794 46.3 46.9
15.0 26.6 13.2 13.4 2.2 2.389 1.783 46.6 46.6
20.0 26.8 16.3 10.5 2.2 2.393 1.788 46.5 46.3
25.0 6.1 6.1 .0 2.2 2.381 1.840 46.8 45.7
30.0 108.1 36.8 71.4 4.6 2.474 1.567 45.4 41.0
35.0 95.6 44 .4 51.83 4.0 2.475 1.657 45.5 41.8
40.0 168.9 60.2 108.7 7.8 2.640 1.544 43.9 39.3
45.0 198.2 78.4 119.8 9.6 2.686 1.494 43.5 38.1
50.0 657.9 114.1 543.9 62.3 3.036 .685 40.4 33.4
55.0 634.6 179.2 455.4 57.7 3.013 .686 40.5 32.9
60.0 633.8 265.8 368.1 56.2 3.021 .645 40.5 32.8
65.0 630.8 335.3 295.5 55.0 3.015 .662 40.6 32.5
66.0 627.8 348.2 279.7 54.3 3.021 .675 40.6 32.5
Total Driving Time 30.76 min. only if hammer runs continuously
C&D P17, Driveability, STD Parm, ST 1887794
Goble Rausche Likins & RAssociates, Inec. Friction Factor= 1.008 GRLHUEAP(TM> Version 1.993-1
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Figure A.63: Driveability Graph STD-ST Analysis for C&D Canal, Pier 17, DE
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C&D P17, Driveability, SPT Parm, ST 10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 80.8 6.8 74.0 2.8 2.633 1.946 45.4 43.7
10.0 33.0 11.3 21.7 2.2 2.540 1.948 46.2 47.9
15.0 26.6 13.2 13.4 2.1 2.495 1.916 46.5 48.1
20.0 26.8 16.3 10.5 2.1 2.496 1.916 46.5 47.9
25.0 6.1 6.1 .0 2.0 2.363 1.824 47.3 47.9
30.0 108.1 36.8 71.4 3.8 2.735 1.963 44 .6 42.7
35.0 95.6 44 .4 51.3 3.6 2.711 1.991 44 .8 43 .1
40.0 168.9 60.2 108.7 6.5 2.876 1.965 43.5 38.9
45.0 198.2 78.4 119.8 8.0 2.887 1.885 43.1 38.1
50.0 657.9 114.1 543.9 36.5 3.133 .909 40.8 33.5
55.0 634.6 179.2 455.4 41.5 3.164 .646 40.6 33.1
60.0 633.8 265.8 368.1 47.3 3.218 .461 40.2 33.5
65.0 630.8 335.3 295.5 51.5 3.227 .419 40.1 33.0
66.0 627.8 348.2 279.7 53.9 3.226 .423 40.1 33.0
Total Driving Time  23.71 min. only if hammer runs continuously

C&D P17, Driveability, SPT Parm, ST 18/87-94
Goble Rausche LikKins & Associates; Inc. Friction Factor= 1.000 GRLWEAPC(THM> Uersion 1.993-1
— = — - Capacity (Kips> — — — — Com.Stress (Kksi> — — — — ENTHRU (K-ft> Friction (%>
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Figure A.64: Driveability Graph SPT-ST Analysis for C&D Canal, Pier 17, DE
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c&D P17, Driveability, SPT Parm, DYN 10/07/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kip kips bl/ft ksi ksi bpm Kkip-ft
5.0 65.0 6.4 58.7 2.6 2.608 1.959 45.6 44 .9
10.0 26.6 10.2 16.4 2.1 2.536 1.964 46.3 48.4
15.0 22.4 12.1 10.2 2.1 2.503 1.939 46.6 48.2
20.0 24.8 16.0 8.8 2.1 2.505 1.933 46.5 47.8
25.0 7.1 7.1 .0 2.0 2.350 1.809 47.4 48.0
30.0 96.1 36.5 59.6 3.4 2.685 1.958 44.9 43.4
35.0 87.6 44 .1 43.5 3.4 2.677 1.975 44.9 43.3
40.0 154.2 61.5 92.7 6.1 2.870 1.960 43.6 39.6
45.0 183.0 81.0 101.9 8.1 2.920 1.903 43.0 37.7
50.0 477 .7 116.5 361.2 24.4 3.097 1.220 41.4 33.3
55.0 553.4 182.2 371.2 33.4 3.134 .860 40.9 33.2
60.0 585.6 269.0 316.6 39.0 3.164 711 40.6 33.1
65.0 592.6 338.6 254.0 41.8 3.178 .707 40.5 32.8
66.0 592.6 351.6 241.0 42.8 3.180 717 40.5 32.7
Total Driving Time 19.04 min. only if hammer runs continuously

C&D P17, Driveability, SPT Parm, DYN 18,0794

Goble Rausche Likins & Associates, Inc. Friction Factor= 1.0868 GRLUEAP{ TM> Uersion 1.993-1
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Figure A.65: Driveability Graph SPT-DYN Analysis for C&D Canal, Pier 17, DE
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C&D P17, Driveability, MDF Parm, ST

10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kip kips bl/ft ksi ksi bpm kip-ft
5.0 80.8 6.8 74.0 2.8 2.549 1.859 45.7 45.7
10.0 33.0 11.3 21.7 2.2 2.386 1.794 46.9 46.3
15.0 26.6 13.2 13.4 2.1 2.437 1.857 46.7 48.6
20.0 26.8 16.3 10.5 2.1 2.4486 1.868 46.6 48.3
25.0 6.1 6.1 .0 2.1 2.347 1.809 47.3 47.4
30.0 108.1 36.8 71.4 3.7 2.523 1.761 45.6 43.3
35.0 95.6 44 .4 51.3 3.4 2.525 1.814 45.6 43.8
40.0 168.9 60.2 108.7 6.1 2.656 1.782 44.3 40.9
45.0 198.2 78.4 119.8 7.6 2.712 1.753 43.9 39.5
50.0 657.9 114.1 543.9 39.5 3.051 1.168 40.9 33.2
55.0 634.6 179.2 455.4 39.5 3.039 1.097 40.9 33.2
60.0 633.8 265.8 368.1 41.9 3.056 1.000 40.9 33.2
65.0 630.8 335.3 295.5 43.2 3.056 .964 40.8 32.9
66.0 627.8 348.2 279.7 43.2 3.061 .967 40.8 32.9
Total Driving Time 22.03 min. only if hammer runs continuously

cC&D P17, Driveability, MDF Parm, ST 181894

Goble Rausche Likins & RAssociates, Inc. Friction Factor= 1.8600 GRLUWEAP(TM> Version 1.993-1
— — — — Capacity (Kips> — — — — Com.Stress (Ksi?> — — — — ENTHRU (k~ft2> Friction (%>
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Figure A.66: Driveability Graph MDF-ST Analysis for C&D Canal, Pier 17, DE
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C&D P17, Drvblty, STD Parm, MDF Capacity 10/07/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow

Friction Bearing Count Stress Stress Rate ENTHRU

kips kips kips bl/ft ksi ksi bpm kip-ft
90.4 13.4 77.0 3.7 2.603 1.713 45.5 45.2
56.3 28.0 28.4 2.7 2.603 1.870 45.8 47 .1
56.8 37.0 19.7 2.7 2.605 1.881 45.7 46.8
61.9 46.2 15.6 2.8 2.604 1.874 45.7 46.7
43.2 43.2 .0 2.6 2.554 1.878 45.9 48.2
154 .1 77.6 76.5 6.7 2.733 1.700 44 .2 41.6
157.0 100.5" 56.5 6.9 2.747 1.756 44 .1 41.0
242.9 129.7 113.2 12.0 2.901 1.577 42.9 38.1
288.7 164.8 123.9 15.6 2.964 1.513 42 .4 36.7
775.3 229.0 546.2 79.9 3.214 .632 40.1 35.6
812.1 354.0 458.1 78.5 3.210 .563 40.1 35.5
889.8 519.5 370.3 81.1 3.217 .397  40.0 35.0
949.8 652.5 297.3 80.4 3.272 .274 39.7 35.2
957.8 676.7 281.1 80.3 3.278 .268 39.7 35.0

Total Driving Time

43.31 min. only if hammer runs continuously

C&D P17, Drublty, STD Parm, MDF Capacity 18-87/94
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.060 GRLUEAP{ TM> Version 1.993-1
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Figure A.67: Driveability Graph MDF-Cap-STD Analysis for C&D Canal, Pier 17, DE
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c&D P17, Drvblty, SPT Parm, MDF Capacity

Ultimate

Depth Capacity
feet kips
5.0 90.4
10.0 56.3
15.0 56.8
20.0 61.9
25.0 43.2
30.0 154.1
35.0 157.0
40.0 242.9
45.0 288.7
50.0 775.3
55.0 812.1
60.0 889.8
65.0 949.9
66.0 957.8

Friction Loss/Gain Factor

Skin

Friction

Total Driving Time

kips

652.
676.

—

[\*]

o
NOOOoOOO~NOTONMN—=0O M

End
Bearing
kips
77.
28,
19.
15.

76.

56.
113.
123.
546.
458.
370.
297.
281.

= WWa2NONONTOOOONIMO

Blow
Count
bl/ft

NNW 222 WQOoOOoOMNMDNODOOMO

1.000

Max C.
Stress
ksi
.683
.651
.656
.661
.645
.915
.915
.027
.023
.281
.374
.386
.427
.432

WWwwwwwmPpPpPPPDND

Max T. Bl
Stress Ra
ksi b
1.964 45.
1.980 45.
1.973 45,
1.966 45,
1.982 45,
1.973 43.
1.971 43.
1.892 42.
1.743 42,
.632 40.
.238 39.
.181 39.
.136 39.
.108 39,

37.80 min. only if hammer runs continuously

10/07/94

NN WWO OO, OIOTW
w W
[e)Me )

= WNMNDNOPR=2000NOINO

C&D P17, Drublty, SPT Parm, MDF Capacity

10,0794
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C&D P21, Driveability, STD Parm, ST 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
15.0 .0 .0 .0 .0 .000 .000 .0 .0
20.0 75.5 15.2 60.3 3.2 2.420 1.611 45.9 43.8
25.0 78.4 37.0 41.4 3.3 2.425 1.612 45.9 43.4
30.0 168.3 74.6 93.6 7.7 2.598 1.421 44 .1 39.7
35.0 142 .1 100.7 41.4 6.2 2.576 1.535 44 .4 40.6
40.0 304.4 137.4 167 .1 17.3 2.780 1.113 42.5 35.4
45.0 372.6 192.9 179.7 22.5 2.858 .991 42.0 33.9
50.0 514.9 282.7 232.2 36.6 2.952 .753 41.2 32.8
55.0 483.0 356.6 126.4 32.4 2.944 .923 41.3 32.5
60.0 564.6 417 .1 147 .4 43.2 2.974 .845 40.9 31.6
65.0 609.5 481.0 128.5 48.9 2.996 .925 40.7 31.4
70.0 727.5 558.3 169.2 60.8 3.036 .833 40.4 31.3
72.0 785.0 595.4 189.6 63.3 3.113 .795 40.0 32.2
Total Driving Time 33.31 min. only if hammer runs continuously
C&D P21, Driveability, STD Parm, ST 18-/16-94
Goble Rausche Likins & fAssociates,; Inc. Friction Factor= 1.808 GRLHWEAP(TM> Uersion 1.993-1
— — — — Capacity (Kips> — — — — Com.Stress (Ksi> — — — — ENTHRU (k—-f1t) Friction (>
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Figure A.69: Driveability Graph STD-ST Analysis for C&D Canal, Pier 21, DE
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C&D P21, Driveability, SPT Parm, ST 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
15.0 .0 .0 .0 .0 .000 .000 .0 .0
20.0 75.5 15.2 60.3 2.9 2.464 1.791 45.8 41.7
25.0 78.4 37.0 41.4 2.8 2.464 1.808 45.8 41.6
30.0 168.3 74.6 93.6 5.6 2.650 1.768 44 .2 39.5
35.0 142 .1 100.7 41.4 4.3 2.609 1.841 44.6 40.8
40.0 304.4 137.4 167.1 11.8 2.842 1.588 42.6 35.0
45.0 372.6 192.9 179.7 15.7 2.888 1.439 42 .1 34.1
50.0 514.9 282.7 232.2 25.9 2.974 1.093 41.4 32.1
55.0 483.0 356.6 126.4 25.5 2.991 1.211 41.4 32.0
60.0 564.6 417 .1 147 .4 33.5 3.023 1.103 41.0 30.9
65.0 609.5 481.0 128.5 36.5 3.050 1.186 40.8 30.4
70.0 727.5 558.3 169.2 44 .1 3.079 1.175 40.5 30.1
72.0 785.0 595.4 189.6 47.6 3.086 1.128 40.4 30.1
Total Driving Time 24.58 min. only if hammer runs continuously

C&D P21, Driveability, SPT Parm, ST 18-18-94
Goble Rausche Likins & RAssociates, Inc. Friction Factor= 1.806 GRLHEAP(TM> Version 1.993-1
— — — — Capacity C(Kips> — — — — Com.Stress (Ksi? — — — — ENTHRU (K-ft> Friction (%>
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Figure A.70: Driveability Graph SPT-ST Analysis for C&D Canal, Pier 21, DE
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C&D P21, Driveability, SPT Parm, DYN 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
15.0 .0 .0 .0 .0 .000 .000 .0 .0
20.0 59.6 14.6 45.0 2.5 2.441 1.811 46.1 43.3
25.0 69.8 37.3 32.6 2.6 2.461 1.830 45.9 42.3
30.0 1561.4 76.8 74.6 4.8 2.624 1.817 44.5 40.3
35.0 138.8 105.0 33.9 4.1 2.604 1.860 44.7 41.0
40.0 298.3 162.8 135.5 10.9 2.842 1.657 42.7 35.2
45.0 388.0 241.8 146.2 16.3 2.899 1.448 42.1 33.5
50.0 525.6 336.6 189.0 26.2 2.987 1.122 41.4 32.0
55.0 517.3 414.8 102.5 27.8 3.011 1.187 41.2 31.5
60.0 597.6 478.3 119.3 35.4 3.042 1.136 40.9 30.5
65.0 646.5 542.4 104.1 38.8 3.066 1.268 40.6 29.9
70.0 754.0 616.4 137.6 45.2 3.084 1.279 40.4 29.6
72.0 805.8 651.9 153.9 47.4 3.098 1.247 40.3 29.7
Total Driving Time 25.37 min. only if hammer runs continuously

C&D P21, Driveability, SPT Parm, DYN 16-18-94

Goble Rausche Likins & Rssociates, Ine. Friction Factor= 1.060 GRLUERP{THM> Version 1.993-1
— — — — Capacity (Kips> — — — — Com.Stress (ksi?> — — — — ENTHRU (K-f1t> Friction (%>
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Figure A.71: Driveability Graph SPT-DYN Analysis for C&D Canal, Pier 21, DE
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C&D P21, Driveability, MDF Parm, ST

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow

Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
15.0 .0 .0 .0 .0 .000 .000 .0 .0
20.0 75.5 15.2 60.3 2.9 2.419 1.697 46.1 44.5
25.0 78.4 37.0 41.4 3.1 2.425 1.670 46.0 43.9
30.0 168.3 74.6 93.6 6.7 2.582 1.533 44.3 40.2
35.0 142, 1 100.7 41.4 5.8 2.562 1.583 44.5 40.8
40.0 304.4 137.4 167.1 15.1 2.773 1.306 42.6 35.5
45.0 372.6 192.9 179.7 20.3 2.859 1.197 42.0 34.2
50.0 514.9 282.7 232.2 32.6 2.921 .926 41.4 32.5
55.0 483.0 356.6 126.4 30.3 2.941 1.053 41.4 32.4
60.0 564.6 417 .1 147 .4 40.0 2.969 .970 41.0 31.5
65.0 609.5 481.0 128.5 45.5 3.000 1.058 40.8 31.4
70.0 727.5 558.3 169.2 57.8 3.036 . 991 40.5 31.2
72.0 785.0 595.4 189.6 61.1 3.071 .925 40.3 31.3

Total Driving Time 30.67 min. only if hammer runs continuously
C&D P21, Driveability, MDF Parm, ST 16-10-94

Goble Rausche Likins & RAssociates, Inc.

Friction Factor=

1.608

GRLUEAP(THM> Version 1.993-1
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Figure A.72: Driveability Graph MDF-ST Analysis for C&D Canal, Pier 21, DE
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c&D P21, Drvblty, STD Parm, MDF Capacity 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
15.0 .0 .0 .0 .0 .000 .000 .0 .0
20.0 95.9 31.1 64.9 4.0 2.424 1.534 45.7 42.2
25.0 126.6 79.6 46.9 5.4 2.547 1.536 44.8 41.6
30.0 247.9 149.4 98.6 12.6 2.712 1.240 43.0 37.0
35.0 251.4 206.7 44.8 12.9 2.772 1.306 42.8 36.3
40.0 438.4 267.3 171.1 27.8 2.921 .847 41.6 33.2
45.0 557 .1 373.8 183.3 41.9 3.018 .677 41.0 32.4
50.0 779.1 544.0 235.1 68.6 3.111 .610 40.3 33.1
55.0 815.7 687.4 128.2 65.5 3.155 .443 40.1 32.7
60.0 949.1 800.2 148.9 75.0 3.198 .419 39.7 31.8
65.0 1050.7 921.1 129.6 81.6 3.235 .596 39.4 31.3
70.0 1235.4 1065.5 169.9 102.7 3.269 .496 39.1 31.5
72.0 1324.9 1134.8 180.2 116.1 3.296 . 425 39.0 31.7
Total Driving Time 60.88 min. only if hammer runs continuously

C&D P21, Drvblty, STD Parm, MDF Capacity 16-16-94

Goble Rausche Likins & Associates, Inc.

Friction Factor=

1.000

GRLHEAPC(TM> Version 1.993-1
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Figure A.73: Driveability Graph MDF-Cap-STD Analysis for C&D Canal, Pier 21, DE




Cc&D P21, Drvblty, SPT Parm, MDF Capacity

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow

Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
15.0 .0 .0 .0 .0 .000 .000 .0 0
20.0 95.9 31.1 64.9 3.2 2.563 1.855 45.1 42.3
25.0 126.6 79.6 46.9 3.8 2.592 1.849 44.8 41.4
30.0 247.9 149.4 98.6 8.6 2.783 1.716 43.2 37.1
35.0 251.4 206.7 44.8 8.4 2.798 1.774 43.2 36.9
40.0 438.4 267.3 171.1 18.1 2.964 1.428 41.8 32.4
45.0 557 .1 373.8 183.3 25.6 3.020 1.212 41.4 31.6
50.0 779.1 544.0 235.1 45.6 3.138 .723 40.5 31.7
55.0 815.7 687.4 128.2 49.5 3.179 .697 40.3 31.2
60.0 949.1 800.2 148.9 56.9 3.215 .622 39.9 30.4
65.0 1050.7 921.1 129.6 60.8 3.244 .821 39.7 30.5
70.0 1235.4 1065.5 169.9 69.7 3.234 .763 39.5 30.5
72.0 1324.9 1134.8 190.2 77.7 3.206 .667 39.7 29.8

Total Driving Time 42.53 min. only if hammer runs continuously
C&D P21, Drublty, SPT Parms MDF Capacity 18-10-94

Goble Rausche LiKins & Associates, Inc. Friction Factor= 1.8068 GRLUEAPC¢TM> Uersion 1.993-1
— — — — Capacity (Kips> — — — — Com.Stress (K=si) — — — — ENTHRU (k—ft> Friction (X
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Figure A.74: Driveability Graph MDF-Cap-SPT Analysis for C&D Canal, Pier 21, DE
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WHITE CITY, Driveability, STD Parm, ST 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
Teet kips kips kips bl/ft ksi ksi bpm kip-ft
3.0 122.2 .0 122.2 6.7 1.652 .674 46.3 29.2
6.0 108.2 .0 108.2 5.6 1.647 711 46.5 30.9
9.0 94.2 .0 94.2 4.7 1.567 .676 47 .4 31.5
12.0 128.3 .0 128.3 7.2 1.644 .649 46.3 28.4
15.0 146.3 .0 146.3 8.8 1.655 .608 46.0 26.4
18.0 37.3 .0 37.3 2.1 1.443 .720 49.3 37.1
21.0 23.3 .0 23.3 1.7 1.367 .678 50.0 39.1
24.0 168.3 .0 168.3 10.8 1.732 .614 45,2 25.5
27.0 90.3 .0 90.3 4.5 1.558 .680 47.5 31.9
30.0 107.1 .6 106.5 5.7 1.563 .636 47 .2 29.7
33.0 495.0 4.4 490.5 72.4 1.981 .324 42 .1 17.8
35.0 533.2 8.5 524.6 92.1 1.980 .286 42.0 17.3
37.2 620.2 13.5 606.7 143.8 1.982 .201 41.8 16.1
Total Driving Time 16.40 min. only if hammer runs continuously
WHITE CITY, Driveability, STD Parm, ST 19-10,94
Gob!e Rausche Likins & Associates, Inc. Friction Factor= 1.808 GRLHEAP{ THM> Uersion 1.993-1
— — — — Capacity <Kips> — — — — Com.Stress (Ksi> — — — — ENTHRU <{k-f1> Friction (X>
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Figure A.75: Driveability Graph STD-ST Analysis for White City Bridge, FL
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WHITE CITY, Driveability, SPT Parm, ST 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
3.0 122.2 .0 122.2 4.0 1.625 .838 47.3 32.6
6.0 108.2 .0 108.2 3.4 1.549 .781 48.0 33.5
9.0 94.2 .0 94.2 2.8 1.536 791 48.2 35.7
12.0 128.3 .0 128.3 4.5 1.570 .769 47.5 30.5
15.0 146.3 .0 146.3 5.3 1.654 .827 46.7 29.6
18.0 37.3 .0 37.3 1.8 1.416 .745 49.8 36.0
21.0 23.3 .0 23.3 1.6 1.337 .681 50.4 37.3
24.0 168.3 .0 168.3 6.5 1.710 .844 46.1 28.1
27.0 90.3 .0 90.3 2.7 1.491 .750 48.6 35.4
30.0 107.1 .6 106.5 3.5 1.515 .745 48.3 32.9
33.0 495.0 4.4 490.5 35.9 1.907 .493 43.0 18.7
35.0 533.2 8.5 524.6 42.9 1.911 .462 42.8 17.9
37.2 620.2 13.5 606.7 61.3 1.982 .540 42 .1 17.2
Total Driving Time 8.08 min. only if hammer runs continuously

WHITE CITY, DBriveability, SPT Parm, ST 181894

Goble Rausche Likins & Associates, Inc.

Friction Factor=

1.0008
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Figure A.76: Driveability Graph SPT-ST Analysis for White City Bridge, FL
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WHITE CITY, Driveability, SPT Parm, DYN 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T, Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
3.0 101.2 .0 101.2 4.2 1.564 .719 47 .6 33.0
6.0 89.2 .0 89.2 3.5 1.563 .747 47.8 34.4
9.0 78.2 .0 78.2 3.0 1.567 .780 48.0 35.8
12.0 107.3 .0 107.3 4.5 1.557 .696 47.5 32.3
15.0 123.3 .0 123.3 5.5 1.558 .660 47.3 30.6
18.0 28.3 .0 28.3 1.7 1.309 .623 50.4 37.9
21.0 16.3 .0 16.3 1.5 1.204 .535 51.2 39.7
24.0 143.3 .0 143.3 6.7 1.623 .676 46.5 29.6
27.0 76.3 .0 76.3 2.9 1.511 . 726 48 .4 35.3
30.0 91.1 .6 90.5 3.7 1.508 .687 48.2 33.5
33.0 456.1 4.6 451.6 .6 1.935 .588 42.7 18.7
35.0 471.9 8.8 463.0 .8 1.939 .579 42.6 18.5
37.2 538.8 14.0 524.8 .4 1.937 .527 42 .4 17.6
Total Driving Time 10.14 min. only if hammer runs continuously

WHITE CITY, Driveability, SPT Parm, DYN 18-18-94

Goble Rausche Likins & Associates,; Inc.

Friction Factor=

1.000

GRLHWEAP(TM> Version 1.993-1

— — — — Capacity (Kips> — — = - Com.Stress (Ksi) — — — — ENTHRU C(k-ft> Friction (%>
1286 240 360 480 600 0.80 1.60 2.40 3.20 4.090 8.0 16.0 24.0 32.0 40.8 168
7 1 s
& d b b
| h]
8.0—, 1 _
4
3 ) b
6.9 b [ 3
. I
b ¢ »
2 s ! A
< NS *
£ 24.0 -5
£ 3
& < s
A 3 } |
bl 3 3
e N -~
32.0 == = ~ z -
X L\ F IL + f r
\h\‘\"w\. > L
40.0
20 48 (=1-] 80 160 0.80 1.60 2.40 3.20 4.00 12 24 48 [=15]
Blow Count (BPF) Ten.Stress (Ksi? .« Rte., ¢(B/min>
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APALACHICOLA, STD, STATIC, DRIVEABILITY 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kip kips bl/ft ksi ksi bpm kip-ft
10.0 235.2 20.0 215.2 20.9 1.890 .639 60.0 20.8
15.0 169.4 31.2 138.2 14.4 1.891 .785 60.0 20.8
20.0 92.3 34.0 58.4 7.4 1.891 1.043 60.0 22.1
25.0 102.0 39.5 62.5 8.2 1.891 1.019 60.0 20.8
30.0 134.5 50.9 83.7 11.0 1.891 .919 60.0 20.9
35.0 82.7 47.0 35.7 6.5 1.891 1.113 60.0 21.9
40.0 76.3 49,2 27.1 6.3 1.892 1.144 60.0 20.7
45.0 95.8 57.2 38.6 7.6 1.904 1.074 60.0 20.8
50.0 164.1 71.3 92.7 13.6 1.919 .843 60.0 20.6
55.0 215.5 90.0 125.5 18.4 1.930 .686 60.0 20.5
60.0 268.3 115.1 153.2 23.7 1.938 .538 60.0 20.3
65.0 339.5 143.6 195.9 31.4 1.946 .375 60.0 20.2
70.0 474 .1 180.1 294.0 48.5 1.951 .354 60.0 20.2
75.0 428.9 209.2 219.7 41.8 1.951 .330 60.0 20.1
80.0 450.7 229.3 221.4 43.4 1.948 . 341 60.0 20.1
85.0 560.1 266.0 294 .1 57.3 1.943 .335 60.0 19.8
89.0 655.2 295.0 360.2 76.0 1.932 .353 60.0 19.5
Total Driving Time 32.96 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 39.55 min 49.44 min 65.92 min
APALACHICOLA, STD, STATIC, DRIVEABILITY 16/19-94
Goble Rausche Likins & RAssociates, Inc, Friction Factor= 1.000 GRLUEAP THMY Version 1.993-1
- — — — Capacity (Kips> — — — — Com.Stress (Ksi) — — — — ENTHRU <(Kk—-ft> Friction (>
149 280 420 568 708 0.88 1.60 2.40 3.20 4.00 8.0 12,8 18.80 24.0 30.0 S8 108
. v |1 ; \
b LY
28 %4 E E( .
N t ¢ ! L
¥ # i b {
] b } t W
40 L 1 5
A, j It : { 4
: N : ? { 7
< \\3 ;/ t ¢ : 1
£ €@ NN r r :
[=N b
a ‘{kﬁz, : % L i
o T I A I O
H
-
ek f Lot
188
15 38 45 69 75 8.80 1.680 2.40 3.20 4.08 12 24 36 48 =17
Blow Count (BPF)> ——— Ten.Stress (ksi) —_— Bl. Rte. (B/min>

Figure A.78: Driveability Graph STD-ST Analysis for Apalachicola, FL
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APALACHICOLA, SPT, STATIC, DRIVEABILITY 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
10.0 235.2 20.0 215.2 13.1 1.891 .883 60.0 20.8
15.0 169.4 31.2 138.2 10.0 1.891 1.011 60.0 20.9
20.0 92.3 34.0 58.4 6.1 1.890 1.181 60.0 20.6
25.0 102.0 39.5 62.5 6.4 1.891 1.162 60.0 21.7
30.0 134.5 50.9 83.7 8.9 1.897 1.087 60.0 20.6
35.0 82.7 47.0 35.7 6.1 1.906 1.209 60.0 20.5
40.0 76.3 49.2 27.1 6.1 1.912 1.217 60.0 20.5
45.0 95.8 57.2 38.6 6.5 1.923 1.172 60.0 21.8
50.0 164 .1 71.3 92.7 10.6 1.940 1.017 60.0 20.6
55.0 215.5 90.0 125.5 13.8 1.948 . 871 60.0 20.4
60.0 268.3 115.1 153.2 17.6 1.955 717 60.0 20.2
65.0 339.5 143.6 195.9 23.1 1.963 .530 60.0 20.5
70.0 474 .1 180.1 294.0 32.9 1.966 .491 60.0 20.2
75.0 428.9 209.2 219.7 31.0 1.966 .436 60.0 20.1
80.0 450.7 229.3 221.4 32.4 1.959 .464 60.0 19.9
85.0 560.1 266.0 294.1 40.5 1.949 .558 60.0 19.6
89.0 655.2 295.0 360.2 50.6 1.936 .614 60.0 19.2

Total Driving Time 23.99 min. for 60.0 bl/min

Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 28.79 min 35.99 min 47 .98 min
APALACHICOLA, SPT, STATIC, DRIVERBILITY 18-18-94
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.888 GRLUEAP(TM> Version 1.993-1
— — — — Capacity (Kips> — — — w Com.Stress (Ksi> — - — — ENTHRU <(k~ft) Friction <(X>
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Figure A.79: Driveability Graph SPT-ST Analysis for Apalachicola, FL
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APALACHICOLA, SPT, DYNAMIC, DRIVEABILITY 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
10.0 215.7 26.0 189.6 12.6 1.890 .890 60.0 20.8
15.0 163.8 41.2 122.6 10.2 1.890 .983 60.0 20.9
20.0 102.2 .47 .1 55.2 6.7 1.891 1.120 60.0 22.1
25.0 112.0 54.4 57.6 7.5 1.891 1.103 60.0 20.9
30.0 146.1 69.4 76.6 9.9 1.896 1.023 60.0 20.8
35.0 102.0 67.9 34.2 7.2 1.914 1.130 60.0 21.0
40.0 99.1 72.4 26.7 7.2 1.927 1.132 60.0 21.0
45.0 119.0 81.8 37.2 9.0 1.940 1.083 60.0 20.5
50.0 181.8 97.2 84.6 12.3 1.955 .938 60.0 20.4
55.0 229.9 116.0 113.9 15.7 1.965 .800 60.0 20.3
60.0 277.7 139.3 138.4 19.2 1.974 .656 60.0 20.1
65.0 339.8 165.3 174.5 24.5 1.984 .560 60.0 20.3
70.0 463.1 200.1 263.1 34.9 1.991 .455 60.0 19.9
75.0 424.3 227.8 196.5 32.8 1.992 .410 60.0 19.8
80.0 445.,2 247.2 198.0 34.2 1.984 .428 60.0 19.5
85.0 545.4 282.3 263.1 42.7 1.971 .487 60.0 19.3
89.0 632.6 310.2 322.4 53.9 1.953 .463 60.0 18.9

Total Driving Time 25.85 min. for 60.0 bl/min

Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 31.02 min 38.78 min © 51.70 min
APALACHICOLA, SPT, DYNAMIC, DRIVEABILITY 18-10-94
Goble Rausche LiKins & Associates, Inc. Friection Factor= 1.000 GRLUEAPCTM> Version 1.993-1
— — — — Capacity (Kips> — — — — Com.Stress (Ksi> — — — — ENTHRU (K-ft> Friction (>
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Figure A.80: Driveability Graph SPT-DYN Analysis for Apalachicola, FL
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APALACHICOLA, MDF, STATIC, DRIVEABILITY 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kip kip bl/ft ksi ksi bpm kip-ft
10.0 235.2 20.0 215.2 14.4 1.891 .903 60.0 20.8
15.0 169.4 31.2 138.2 10.7 1.891 1.003 60.0 20.9
20.0 92.3 34.0 58.4 6.5 1.891 1.161 60.0 20.7
25.0 102.0 39.5 62.5 6.7 1.891 1.143 60.0 21.2
30.0 134.5 50.9 83.7 9.4 1.891 1.067 60.0 20.6
35.0 82.7 47.0 35.7 6.4 1.891 1.187 60.0 20.6
40.0 76.3 49.2 27.1 6.3 1.892 1.202 60.0 20.6
45.0 95.8 57.2 38.6 6.7 1.904 1.153 60.0 21.9
50.0 164.1 71.3 92.7 11.2 1.919 .998 60.0 20.6
55.0 215.5 90.0 125.5 15.0 1.930 .866 60.0 20.5
60.0 268.3 115.1 153.2 19.3 1.937 .727 60.0 20.4
65.0 339.5 143.6 195.9 25.8 1.945 .567 60.0 20.2
70.0 474 .1 180.1 294.0 40.3 1.951 .454 60.0 20.1
75.0 428.9 209.2 219.7 35.6 1.952 .448 60.0 20.1
80.0 450.7 229.3 221.4 38.0 1.949 .486 60.0 20.0
85.0 560.1 266.0 294 .1 48.2 1.943 .432 60.0 19.8
89.0 655.2 295.0 360.2 61.3 1.933 .451 60.0 19.5

Total Driving Time 27.27 min. for 60.0 bl/min

Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 32.72 min 40.90 min 54.54 min

APALACHICOLA, MDF, STATIC, DRIVEABILITY 18-/18-94

Goble Rausche LiKins & Associates, Inc. Friction Factor= 1.808 GRLUEAP{ TM> Uersion 1.993-1
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Figure A.81: Driveability Graph MDF-ST Analysis for Apalachicola, FL
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APALACHICOLA, Drvblty, MDF CAPACITY, STD

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
10.0 249 .5 32.2 217.3 22.4 1.899 .614 60.0 20.8
15.0 194.9 51.7 143.2 16.9 1.899 721 60.0 20.8
20.0 126.0 60.7 65.2 10.4 1.899 .939 60.0 20.9
25.0 139.9 70.3 69.6 11.6 1.899 .908 60.0 20.8
30.0 177.1 87.3 89.8 15.0 1.899 .806 60.0 20.8
35.0 129.6 87.9 41.7 10.8 1.906 .986 60.0 20.8
40.0 125.8 93.6 32.3 10.5 1.923 1.015 60.0 20.8
45.0 148.5 104.4 44 .1 12.2 1.934 .939 60.0 20.6
50.0 218.4 120.5 97.9 18.6 1.945 727 60.0 20.5
55.0 280.7 150.0 130.7 25.1 1.952 .561 60.0 20.3
60.0 348.1 190.0 158.0 32.2 1.960 .397 60.0 20.2
65.0 436.3 235.5 200.8 44 .1 1.965 .342 60.0 20.0
70.0 590.0 292 .1 298.0 66.7 1.970 .400 60.0 19.8
75.0 565.5 341.7 223.8 59.8 1.968 .492 60.0 19.7
80.0 600.4 375.3 225.1 64.9 1.968 .486 60.0 19.5
85.0 713.7 416.1 297.6 93.7 1.961 .447 60.0 19.1
89.0 827.9 464 .1 363.8 150.1 1.949 .419 60.0 18.7
Total Driving Time  48.07 min. for  60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 57.68 min 72.10 min 96.14 min
APALACHICOLARy Drvbl+ty, MDF CAPACITY, STD 18/16-94
Goble Rausche LikKins & Rssociates, Inc. Friction Factor= 1.000 GRLWEAPC(TM) Uersion 1.993-1
— — — — Capacity <Kips? - — — — Com.Stress (Kksi) — — — — ENTHRU (k-ft> Friction (X)
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Figure A.82: Driveability Graph MDF-Cap-STD Analysis for Apalachicola, FL
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APALACHICOLA, Drvblty, MDF CAPACITY, SPT 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
10.0 249.5 32.2 217.3 14.3 1.899 .858 60.0 20.7
15.0 194.9 51.7 143.2 11.8 1.899 .950 60.0 20.7
20.0 126.0 60.7 65.2 8.3 1.899 1.097 60.0 20.7
25.0 139.9 70.3 69.6 9.6 1.908 1.076 60.0 20.7
30.0 177 .1 87.3 89.8 11.7 1.940 .991 60.0 20.6
35.0 129.6 87.9 41.7 9.5 1.963 1.100 60.0 20.6
40.0 125.8 93.6 32.3 9.5 1.975 1.104 60.0 20.6
45.0 148.5 104.4 44 1 10.7 1.983 1.048 60.0 20.5
50.0 218.4 120.5 97.9 14.8 1.996 .888 60.0 20.3
55.0 280.7 150.0 130.7 19.1 2.006 .706 60.0 20.0
60.0 348.1 190.0 158.0 24.7 2.018 .504 60.0 20.3
65.0 436.3 235.5 200.8 32.2 2.026 .443 60.0 19.8
70.0 590.0 292.1 298.0 44 .1 2.031 .583 60.0 19.5
75.0 565.5 341.7 223.8 43.0 2.029 .563 60.0 19.2
80.0 600.4 375.3 225.1 46.8 2.018 .555 60.0 18.8
85.0 713.7 416.1 297.6 62.6 1.994 .550 60.0 18.3
89.0 827.9 464 .1 363.8 92.2 1.972 .515 60.0 17.9
Total Driving Time 34.20 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 41.04 min 51.30 min 68.40 min
APALACHICOLA s Drvblty, MDF CAPACITY, SPT 18-18-94
Goble Rausche LiKins & RAssociates, Inc. Frietion Factor= 1.868 GRLUEAP(TM> Version 1.993-1
— — — — Capacity (Kips? — — — — Com.Stress (ksi> — — — — ENTHRU (k-ft> Friction (X
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Figure A.83: Driveability Graph MDF-Cap-SPT Analysis for Apalachicola, FL
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Aucilla, Driveability, STD, Static

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 221.0 19.0 201.9 32.3 1.615 .216 60.0 13.1
10.0 89.3 49 .1 40.2 11.7 1.615 .384 60.0 13.0
15.0 170.2 89.6 80.6 22.8 1.616 .332 60.0 13.1
20.0 237.8 120.2 117.6 33.7 1.639 .444 60.0 13.0
25.0 263.8 144.2 119.6 37.4 1.695 .483 60.0 13.0
30.0 287.7 166.8 120.9 41.3 1.765 .418 60.0 12.9
35.0 384.4 197.8 186.6 61.5 1.835 .609 60.0 12.6
40.0 490.2 238.6 251.6 101.0 1.888 .620 60.0 12.2
45.0 394.2 269.3 124.9 63.9 1.888 .510 60.0 12.1
50.0 311.3 279.8 31.5 45.0 1.844 .298 60.0 12.0
55.0 709.4 290.9 418.5 769.7 1.823 .255 60.0 10.9
60.0 599.5 290.5 309.1 256.8 1.774 .159 60.0 10.5
63.0 667.7 291.5 376.1 573.9 1.763 .113 60.0 10.2
Total Driving Time 133.15 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 159.78 min 199.72 min 266.30 min
Aucillia, Driveability, STD, Static 10-18-94
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.080 GRLUEAPCTHY Uersion 1.993-1
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Figure A.84: Driveability Graph STD-ST Analysis for Aucilla, FL
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Aucilla, Driveability, STD, Dynamic

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 221.0 19.0 201.9 32.3 1.615 .216 60.0 13.1
10.0 89.3 49.1 40.2 11.7 1.615 .384 60.0 13.0
15.0 167.5 87.1 80.4 22.4 1.616 .333 60.0 13.1
20.0 182.6 115.8 66.8 24,7 1.635 .242 60.0 13.0
25.0 216.4 147.6 68.7 30.5 1.690 .447 60.0 13.0
30.0 245.8 175.9 69.8 34.6 1.760 .533 60.0 12.9
35.0 312.8 205.5 107.3 45.8 1.831 .373 60.0 12.8
40.0 383.4 239.3 144 .1 61.0 1.887 .574 60.0 12.4
45.0 339.9 267.3 72.6 50.7 1.892 .414 60.0 12.3
50.0 301.8 283.7 18.1 43.2 1.853 .265 60.0 12.0
55.0 580.7 298.8 281.9 202.0 1.829 .253 60.0 11.0
60.0 506.8 298.6 208.3 122.7 1.782 .156 60.0 10.6
63.0 553.0 299.7 253.2 176.6 1.769 112 60.0 10.2
Total Driving Time 59.16 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 70.99 min 88.74 min 118.32 min
Aucillas Driveability, STD, Dynamic 18-10-94

Goble Rausche LiKins & Associates, Inc.

Friction Factor=

1.008

GRLHEAP(TM> Uersion 1.993-1
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Figure A.85: Driveability Graph STD-DYN Analysis for Aucilla, FL
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Aucilla, Driveability, SPT, Static

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kip kip kips bl/ft ksi ksi bpm kip-ft
5.0 221.0 19.0 201.9 19.9 1.616 .461 60.0 13.0
10.0 89.3 49.1 40.2 10.6 1.617 .474 60.0 13.0
15.0 170.2 89.6 80.6 20.2 1.688 .320 60.0 13.1
20.0 237.8 120.2 117.6 29.9 1.784 .360 60.0 12.9
25.0 263.8 144.2 119.6 33.5 1.855 .338 60.0 12.7
30.0 287.7 166.8 120.9 36.7 1.906 .479 60.0 12.3
35.0 384.4 197.8 186.6 49.1 1.953 .524 60.0 11.7
40.0 490.2 238.6 251.6 73.3 1.972 .513 60.0 11.1
45.0 394.2 269.3 124.9 54.9 1.933 .341 60.0 10.7
50.0 311.3 279.8 31.5 43.4 1.871 .332 60.0 10.3
55.0 709.4 290.9 418.5 434 .1 1.859 241 60.0 9.6
60.0 599.5 290.5 309.1 209.5 1.846 .166 60.0 9.1
63.0 667.7 291.5 376.1 369.4 1.848 .114 60.0 8.7
Total Driving Time  90.32 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 108.38 min 135.48 min 180.64 min
Aucitla, Driveabil ity, SPT, Static 18-18-94
Goble Rausche LiKins & RAssociates, Inc. Friction Factor= 1.800 GRLUEAPC TMY Version 1.993-1
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Figure A.86: Driveability Graph SPT-ST Analysis for Aucilla, FL
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Aucilla, Driveability, SPT, Dynamic 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 221.0 19.0 201.9 26.5 1.619 .190 60.0 13.0
10.0 89.3 49 .1 40.2 11.0 1.615 .434 60.0 13.0
15.0 167.5 87.1 80.4 21.3 1.635 .333 60.0 13.2
20.0 182.6 115.8 66.8 24 .5 1.716 .441 60.0 13.1
25.0 216.4 147.6 68.7 29.7 1.796 427 60.0 13.0
30.0 245.8 175.9 69.8 33.0 1.858 .351 60.0 12.7
35.0 312.8 205.5 107.3 41 .1 1.922 .565 60.0 12.2
40.0 383.4 239.3 144 .1 52.5 1.964 .603 60.0 11.5
45.0 339.9 267.3 72.6 46.0 1.945 .504 60.0 11.4
50.0 301.8 283.7 18.1 41 .1 1.877 .507 60.0 11.2
55.0 580.7 298.8 281.9 149.7 1.854 .302 60.0 10.0
60.0 506.8 298.6 208.3 98.9 1.822 .183 60.0 9.7
63.0 553.0 299.7 253.2 191.4 1.818 .074 60.0 9.2
Total Driving Time 51.10 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 61.32 min 76.65 min 102.20 min
Rucilla, Driveabilitys, SPTy Dynamic 18-18-94
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.688 GRLWEAP{TM> Version 1.993-1
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Figure A.87: Driveability Graph STD-DYN Analysis for Aucilla, FL
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Aucilla, Driveability, MDF, Static

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 221.0 19.0 201.9 21.0 1.615 .240 60.0 13.0
10.0 89.3 49 .1 40.2 9.8 1.615 .486 60.0 13.1
15.0 170.2 89.6 80.6 19.1 1.616 .392 60.0 13.1
20.0 237.8 120.2 117.6 28.4 1.639 .496 60.0 13.0
25.0 263.8 144.2 119.6 32.8 1.695 .596 60.0 13.0
30.0 287.7 166.8 120.9 36.3 1.764 .558 60.0 12.9
35.0 384.4 197.8 186.6 51.0 1.834 .579 60.0 12.6
40.0 490.2 238.6 251.6 77.9 1.888 .684 60.0 12.3
45.0 394.2 269.3 124.9 56.5 1.888 .552 60.0 12.2
50.0 311.3 279.8 31.5 43.6 1.844 . 291 60.0 12.0
55.0 709.4 290.9 418.5 388.1 1.823 .324 60.0 11.0
60.0 599.5 290.5 309.1 171.9 1.774 .245 60.0 10.6
63.0 667.7 291.5 376.1 320.5 1.763 .184 60.0 10.3
Total Driving Time 83.18 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 99.82 min 124.77 min 166.36 min

Aucilla, Driveability, MDF, Static 18-/18-94

Goble Rausche Likins & Associates, Inc.

Friction Factor=

1.000

GRLUEAP(TM> Version 1.993-1
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Aucilla, Driveability, MDF, Dynamic 10/10/24
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 221.0 19.0 201.9 21.0 1.615 .240 60.0 13.0
10.0 89.3 49 .1 40.2 9.8 1.615 .486 60.0 13.1
15.0 167.5 87.1 80.4 18.8 1.616 .390 60.0 13.1
20.0 182.6 115.8 66.8 21.4 1.635 .377 60.0 13.0
25.0 216.4 147 .6 68.7 26.8 1.689 . 447 60.0 13.0
30.0 245.8 175.9 69.8 32.0 1.759 .598 60.0 13.0
35.0 312.8 205.5 107.3 41 .1 1.830 .420 60.0 12.7
40.0 383.4 239.3 144 .1 52.9 1.887 .566 60.0 12.5
45.0 339.9 267.3 72.6 47.2 1.892 .377 60.0 12.2
50.0 301.8 283.7 18.1 42.5 1.853 .261 60.0 11.9
55.0 580.7 298.8 281.9 143.9 1.829 .317 60.0 11.0
60.0 506.8 298.6 208.3 97.0 1.782 .204 60.0 10.7
63.0 553.0 299.7 253.2 129.8 1.769 .170 60.0 10.3
Total Driving Time 47.83 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 57.40 min 71.75 min 95.66 min
Aucilla, Driveability, MDF, Dynamic 18-18-94
Goble Rausche LiKins & Associates, Inc. Friction Factor= 1.600 GRLUEAP(TM> Version 1.993-1
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Figure A.89: Driveability Graph MDF-DYN Analysis for Aucilla, FL
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Aucilla, Driveability, STD Method 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kip kips kips bl/ft ksi ksi bpm kip-ft
5.0 12.7 1.3 11.4 4.8 1.614 .816 60.0 12.9
10.0 5.1 1.9 3.2 4.4 1.614 .865 60.0 12.9
15.0 12.9 7.9 4.9 4.7 1.614 .817 60.0 12.9
20.0 25.8 20.8 5.1 5.4 1.614 .743 60.0 13.0
25.0 45.0 38.3 6.6 6.3 1.615 .642 60.0 13.0
30.0 61.1 53.7 7.4 7.8 1.624 .567 60.0 13.0
35.0 83.9 72.5 11.4 10.8 1.652 .475 60.0 13.0
40.0 105.9 93.1 12.8 13.6 1.684 412 60.0 12.9
45.0 120.6 113.6 7.1 15.7 1.702 .404 60.0 12.9
50.0 132.3 127.8 4.5 17.3 1.706 .433 60.0 12.8
55.0 750.4 144.6 605.8 1193.5 1.950 .322 60.0 12.2
60.0 556.5 144 .1 412.5 159.5 1.695 .284 60.0 12.1
63.0 839.7 145.3 694.4 9999.0 1.972 .258 60.0 11.8
Total Driving Time 113.68 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 136.42 min 170.52 min 227.36 min
Auciila, Driveability, STD Method 18,1894
GCoble Rausche Likins & Rssociates, Inc. Friction Factor= 1.800 GRLUEAPC(THM> Version 1.993-1
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Figure A.90: Driveability Graph STD (FHWA) Analysis for Aucilla, FL
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Vilano-East, Driveability, STD, Static 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kip kips bl/ft ksi ksi bpm kip-ft
5.0 43.5 1.4 42 .1 2.0 1.194 .034 62.0 41.4
10.0 34.2 3.8 30.4 1.7 1.188 .083 62.6 42.9
15.0 22.8 4.8 18.0 1.5 1.102 .089 63.8 40.5
20.0 45.0 8.6 36.4 1.9 1.260 .087 61.6 42.5
25.0 108.6 13.2 95.5 4.9 1.789 .113 54.5 36.8
30.0 292.9 23.9 269.0 18.3 2.253 .037 47.3 30.1
35.0 506.6 32.7 473.9 39.7 2.634 . 067 47.3 23.8
Total Driving Time 5.06 min. only if hammer runs continuously
Vilano-East, Driveability, STDy Static 18-18-94
Goble Rausche Likins & Associates; Inc. Friction Factor= 1.000 GRLUEAPC(TM> Version 1.993-1
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Figure A.91: Driveability Graph STD-ST Analysis for Vilano - East, FL
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Vilano-East, Driveability, STD, Dynamic 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 26.8 .8 26.0 -1.0 .000 .000 85.6 .0
10.0 20.4 2.1 18.3 1.5 1.066 .074 64.1 40.6
15.0 12.1 2.4 9.7 -1.0 .000 .000 94.3 0
20.0 1.3 .7 .6 -1.0 .000 .000 100.1 .0
25.0 97.7 8.6 89.1 4.4 1.743 .120 55.2 38.2
30.0 246.4 24.2 222.2 14.1 2.145 .024 48.2 31.4
35.0 426.9 38.8 388.1 31.4 2.421 .000 48.2 24.6
Total Driving Time 3.57 min, only if hammer runs continuously
Vilano—-East, Driveability, STDs Dynamic 18/18,94
Goble Rausche LiKkins & RAssociates, Inc. Friction Factor= 1.066 GRLUEAPC(TM)> Version 1.993-1
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Figure A.92: Driveability Graph STD-DYN Analysis for Vilano - East, FL
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Vilano-East, Driveability, SPT, Static 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 43.5 1.4 42 .1 1.7 1.238 172 62.6 38.1
10.0 34.2 3.8 30.4 1.5 1.170 .148 63.3 39.3
15.0 22.8 4.8 18.0 -1.0 .000 .000 86.6 .0
20.0 45.0 8.6 36.4 1.6 1.180 .129 62.9 41 .1
25.0 108.6 13.2 95.5 5.2 1.816 .106 54.2 36.0
30.0 292.9 23.9 269.0 17.3 2.160 .024 47.5 31.4
35.0 506.6 32.7 473.9 42.3 2.538 .053 47.0 27 .1
Total Driving Time 4.94 min. only if hammer runs continuously
Vilano-East, Driveability, SPT, Static 16-18-94
GCoble Rausche Likins & RAssociates, Inc. Friction Factor= 1.808 GRLUEAP{ TH> Version 1.993-1
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Figure A.93: Driveability Graph SPT-ST Analysis for Vilano - East, FL
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Vilanc-East, Driveability, SPT, Dynamic

10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow

Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 26.8 .8 26.0 -1.0 .000 .000 89.1 .0
10.0 20.4 2.1 18.3 -1.0 .000 .000 88.1 .0
15.0 12.1 2.4 9.7 -1.0 .000 .000 97.3 .0
20.0 1.3 7 .6 -1.0 .000 .000 100.3 .0
25.0 97.7 8.6 89.1 4.3 1.714 .104 55.4 38.7
30.0 246.4 24.2 222.2 19.1 2.180 .021 47.3 33.2
35.0 426.9 38.8 388.1 31.4 2.300 .115 48.1 27.2

Total Driving Time 4.01 min. only if hammer runs continuously
Ui lano-East, Driveability, SPT, Dynamic 18-18-94
Coble Rausche LiKins & Associates, Inc. Friction Factor= 1.066 GRLUEAP{TM> Version 1.993-1
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Figure A.94: Driveability Graph SPT-DYN Analysis for Vilano - East, FL
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Vilano-East, Driveability, MDF, Static 10/10/94

Friction Loss/Gain Factor 1.000

Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate = ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 43.5 1.4 42 .1 -1.0 .000 .000 84.8 .0
10.0 34.2 3.8 30.4 1.5 1.099 117 63.9 38.5
15.0 22.8 4.8 18.0 1.4 1.050 .115 64.6 37.2
20.0 45.0 8.6 36.4 1.6 1.176 .137 63.0 40.5
25.0 108.6 13.2 95.5 2.9 1.654 .276 57.0 40.1
30.0 292.9 23.9 269.0 10.1 2.065 .096 49.7 32.6
35.0 506.6 32.7 473.9 24.5 2.222 .159 49.1 25.8

Total Driving Time 2.83 min. only if hammer runs continuously

Vilano-Easts Driveability, MDF, Static 18-18-94
Goble Rausche Likins & RAssociates, Inc. Friction Factor= 1.000 GRLHUEARPCTM)> Version 1.993-1
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Figure A.95: Driveability Graph MDF-ST Analysié for Vilano - East, FL
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Vilano-East, Driveability, MDF, Dynamic 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
5.0 26.8 .8 26.0 -1.0 .000 .000 90.2 .0
10.0 20.4 2.1 18.3 -1.0 .000 .000 87.7 .0
15.0 12.1 2.4 9.7 -1.0 .000 .000 98.2 .0
20.0 1.3 .7 .6 -1.0 .000 .000 100.3 .0
25.0 97.7 8.6 89.1 2.4 1.627 .281 57.4 42.9
30.0 246.4 24,2 222.2 7.8 2.018 .152 50.8 35.3
35.0 426.9 38.8 388.1 20.1 2.061 .364 49.8 25.8
Total Driving Time 1.96 min. only if hammer runs continuously
Uijlano-Easts Driveability, MDF, Dynamic 1871894
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.6860 GRLUEARPC(TMY> Uersion 1.993-1
— — — — Capacity (Kips> — — — — Com.Stress (ksi> — — — — ENTHRU (k-f1t> Friction (X
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Figure A.96: Driveability Graph MDF-DYN Analysis for Vilano - East, FL
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Aucilla, Driveability, STD Method 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kip kips bl/ft ksi ksi bpm kip-ft
5.0 12.7 1.3 11.4 4.8 1.614 .816 60.0 12.9
10.0 5.1 1.9 3.2 4.4 1.614 .865 60.0 12.9
15.0 12.9 7.9 4.9 4.7 1.614 .817 60.0 12.9
20.0 25.8 20.8 5.1 5.4 1.614 .743 60.0 13.0
25.0 45.0 38.3 6.6 6.3 1.615 .642 60.0 13.0
30.0 61.1 53.7 7.4 7.8 1.624 .567 60.0 13.0
35.0 83.9 72.5 11.4 10.8 1.652 .475 60.0 13.0
40.0 105.9 93.1 12.8 13.6 1.684 .412 60.0 12.9
45.0 120.6 113.6 7.1 15.7 1.702 .404 60.0 12.9
50.0 132.3 127.8 4.5 17.3 1.706 .433 60.0 12.8
55.0 750.4 144.6 . 605.8 1193.5 1.950 .322 60.0 12.2
60.0 556.5 144 .1 412.5 159.5 1.695 .284 60.0 12.1
63.0 839.7 145.3 694.4 9999.0 1.972 .258 60.0 11.8
Total Driving Time 113.68 min. for 60.0 bl/min
Blow Rate: 50 bl/min 40 bl/min 30 bl/min
Total Driving Time: 1836.42 min 170.52 min 227.36 min
Aucilla, Driveability, STD Method 181894
Goble Rausche Likins & RAssociates, Inc. Friction Factor= 1.008 GRLUEAP(TM> Uersion 1.993-1
— — — — Capacity ¢(Kips> — — — — Com.Stress (ksi>» — — — — ENTHRU (K-f1> Friction (>
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Figure A.97: Driveability Graph STD (FHWA) Analysis for Vilano - East, FL

102




Vilano-West, Driveability, STD, Static 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
30.0 42.9 35.9 7.0 2.3 1.932 .556 53.0 44 .4
35.0 62.2 54.4 7.8 2.9 1.951 .465 52.5 42.6
40.0 78.8 70.5 8.4 3.7 2.033 .447 51.5 41 .1
45.0 86.8 78.2 8.6 4.1 2.046 .461 51.3 39.4
50.0 127.8 91.2 36.6 6.6 2.170 .424 49.7 35.3
55.0 139.6 102.5 37 .1 7.5 2.190 .471 49.5 33.6
60.0 183.9 117.4 66.5 10.6 2.269 .454 48.1 30.9
62.0 255.3 130.5 124.8 18.0 2.331 .282 47 .1 27.9
Total Driving Time 4.36 min. only if hammer runs continuously
Ui lano-West, Driveability,; STD, Static 18-18-,94

Goble Rausche LiKins & Associates,; Inc.

Friction Factor= 1.660

GRLHEAP{TM> Version 1.993-1
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Figure A.98: Driveability Graph STD-ST Analysis for Vilano - West, FL
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Vilano-West, Driveability, STD, Dynamic 10/10/94

Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
30.0 42.9 35.9 7.0 2.3 1.932 .556 53.0 44 .4
35.0 62.2 54.4 7.8 2.9 1.951 .465 52.5 42.6
40.0 80.1 71.7 8.4 3.7 2.036 .443 51.5 40.9
45.0 90.2 81.6 8.6 4.4 2.055 .449 51.2 38.8
50.0 105.6 93.1 12.6 5.4 2.084 .464 50.7 35.8
55.0 118.2 105.4 12.8 6.2 2.169 .542 49.7 35.4
60.0 178.4 121.2 57.2 10.3 2.268 .470 48.2 31.2
62.0 276.7 129.3 147.4 20.1 2.351 . 227 46.8 27.5
Total Driving Time 4.14 min. only if hammer runs continuously
Vilano-West, Driveabilitys STD, Dynamic 16-18-94
Goble Rausche Likins & Associates, Inc. Friction Factor= 1.000 GRLUEAFPCTHMY Version 1.993-1
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Figure A.99: Driveability Graph STD-DYN Analysis for Vilano - West, FL
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Vilano-West, Driveability, SPT, Static 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
30.0 42.9 35.9 7.0 2.0 1.910 .603 53.3 44.6
35.0 62.2 54.4 7.8 2.5 1.961 .562 52.7 41.9
40.0 78.8 70.5 8.4 2.9 2.073 .593 51.5 40.9
45.0 86.8 78.2 8.6 3.5 2.096 .593 51.2 38.7
50.0 127.8 91.2 36.6 5.8 2.218 .547 49.7 34.1
55.0 139.6 102.5 37.1 7.3 2.248 .550 49.4 31.8
60.0 183.9 117.4 66.5 11.1 2.320 .509 47.9 29.1
62.0 255.3 130.5 124.8 20.4 2.373 .200 46.9 26.6
Total Driving Time 4.10 min. only if hammer runs continuously
Vilano-West, Driveability, SPT, Static 18-18-94

Goble Rausche Likins & Associates, Inc.

Friection Factor= 1.0688

GRLUEAP(TM > Version 1.993-1
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Figure A.100: Driveability Graph SPT-ST Analysis for Vilano - West, FL
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Vilano-West, Driveability, SPT, Dynamic 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
30.0 42.9 35.9 7.0 2.2 1.926 .563 53.0 44.6
35.0 62.2 54.4 7.8 2.8 1.973 .517 52.4 41.6
40.0 80.1 71.7 8.4 3.9 2.102 .488 50.9 38.9
45.0 90.2 81.6 8.6 5.1 2.131 .451 50.5 35.7
50.0 105.6 93.1 12.6 6.7 2.216 .449 49.4 33.6
55.0 118.2 105.4 12.8 7.9 2.239 .480 49.2 31.8
60.0 178.4 121.2 57.2 14 .1 2.349 .324 47.5 28.0
62.0 276.7 129.3 147.4 21.0 2.368 .219 46.9 26.6
Total Driving Time 4,85 min. only if hammer runs continuously
Vilano-Hest,s Driveabilitys SPT, Dynamic 186/18-94

Goble Rausche LikKins & Associates, Inc.

Blow Count (BPF)
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Figure A.101:

Driveability Graph SPT-DYN Analysis for Vilano - West, FL
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Vilano-West, Driveability, MDF, Static 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
30.0 42.9 35.9 7.0 2.2 1.928 .572 53.1 44 .4
35.0 62.2 54.4 7.8 2.8 1.947 .480 52.6 42.8
40.0 78.8 70.5 8.4 3.5 2.027 . 461 51.6 41.4
45.0 86.8 78.2 8.6 4.0 2.040 477 51.4 39.6
50.0 127.8 91.2 36.6 5.9 2.158 . 491 49.9 36.0
55.0 139.6 102.5 37.1 6.7 2.178 .540 49.7 34.2
60.0 183.9 117.4 66.5 9.2 2.254 .573 48.5 31.8
62.0 255.3 130.5 124.8 13.8 2.314 .483 47 .4 29.0
Total Driving Time 3.95 min. only if hammer runs continuously
Vi lano-Hesty Driveability, MDF, Static 16-10-94

Goble Rausche Likins & Associates; Inc. Friction Factor= 1.080 GRLHEAP(TM)> Version 1.393~-1
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Figure A.102: Driveability Graph MDF-ST Analysis for Vilano - West, FL
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vilano-West, Driveability, MDF, Dynamic 10/10/94

Friction Loss/Gain Factor 1.000
- Ultimate skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
30.0 42.9 35.9 7.0 2.2 1.928 .572 53.1 44 .4
35.0 62.2 54.4 7.8 2.8 1.947 .480 52.6 42.8
40.0 80.1 71.7 8.4 3.6 2.032 .457 51.6 41.2
45.0 90.2 81.6 8.6 4.2 2.049 .465 51.3 39.1
50.0 105.6 93.1 12.6 5.1 2.078 .488 50.8 36.2
55.0 118.2 105.4 12.8 5.9 2.167 .569  49.9 35.7
60.0 178.4 121.2 57.2 9.0 2.253 .571 48.6 31.9
62.0 276.7 129.3 147.4 15.4 2.329 .455 47.2 28.3
Total Driving Time 3.83 min. only if hammer runs continuously
Vilano-lest, Driveability, MDF, Dynamic 160-10-94
Goble Rausche Likins & Associates; Inc. Friction Factor= 1.800 GRLUEAP(TM> Version 1.993-1
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Figure A.103: Driveability Graph MDF-DYN Analysis for Vilano - West, FL
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Vilano-West, Driveability, MDF, Static 10/10/94
Friction Loss/Gain Factor 1.000
Ultimate Skin End Blow Max C. Max T. Blow
Depth Capacity Friction Bearing Count  Stress Stress Rate ENTHRU
feet kips kips kips bl/ft ksi ksi bpm kip-ft
30.0 42.9 35.9 7.0 2.2 1.928 .572 53.1 44.4
35.0 62.2 54.4 7.8 2.8 1.947 .480 52.6 42.8
40.0 78.8 70.5 8.4 3.5 2.027 . 461 51.6 41.4
45.0 86.8 78.2 8.6 4.0 2.040 477 51.4 39.6
50.0 127.8 91.2 36.6 5.9 2.158 .491 49.9 36.0
55.0 139.6 102.5 37.1 6.7 2.178 .540 49.7 34.2
60.0 183.9 117.4 66.5 9.2 2.254 .573 48.5 31.8
62.0 255.3 130.5 124.8 13.8 2.314 .483 47.4 29.0
Total Driving Time 3.95 min. only if hammer runs continuously
Vilano-West, Driveability, MDF, Static 18,1694

Goble Rausche LiKins & RAssociates, Inc.

Friction Factor= 1.860

GRLHUERFC(THM> Uersion 1.993-1
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Figure A.104. Driveability Graph STD (FHWA) Analysis for Vilano - West, FL
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APPENDIX B

SPT STATIC LOAD TEST RESULTS

B.1 LOAD VERSUS DISPLACEMENT PLOTS

The sampler load vs displacement plots presented in this appendix were calculated from top
measured load and displacement values, taking into account the weight of the drill rod, and the
elastic compression or elongation of the drill rod. For uplift tests, the weight of the rod and the
elastic elongation were subtracted from the measured top loads and displacements,
respectively. For compression tests, the weight of the rod was added to the measured top
loads and the elastic compression was subtracted from the measured top displacements.

The static load tests were often repeated several times at different displacement rates. The
loading followed by unloading is indicated on the load-displacement plots as cycle and the
displacement rate is given in inches per minute for the cycle indicated. Some of the load tests
were repeated after a waiting period as indicated on the plot whenever applicable. Also
presented on the plots is the soil type based on the Unified Soil Classification System (USCS),
the SPT N-value corrected to 60 percent maximum transferred energy (N4,), and Davisson's
failure criterion line. When an oversized tip was used in a compression test, Ny, was obtained
from the nearest measurement depth. N-values marked * were taken from existing soil borings
and therefore uncorrected.

Table B.1 summarizes the static load tests results performed for this study including the test
locations, test type (i.e., uplift or compression), the maximum load measured (Ru), and the
corresponding figure number. For uplift load tests with very low resistance values, only the load
maxima are given in table B.1 and no load-displacement plots.

M Preceding page blank



Table B.1: Summary of SPT Static Load Test Results
Location of Test Site Test Depth Test type Ru Figure
[ft-walit time] [kips]
St. Mary, 40 Uplift 1.50 B.1
Cleveland, OH 65 Uplift 2.10 B.2
100 Uplift 0.90 B.3
100-15hours Uplift 1.40 B.4
103.5 Uplift 1.30 B.5
105 Compression. 4.00 B.6
Fore River Bridge, 20 Uplift 0.10 -
Portland, ME 30 Uplift 0.18 --
40 Uplift 0.24 -
42 Compression 6.50 B.7
54 Compression 5.50 B.8
56 Compression 2.10 B.9
C&D Canal, 14 Uplift 0.42 B.10
Pier 17, DE 40 Uplift 0.05 --
50 Uplift 0.48 B.11
55 Uplift 0.54 B.12
55-1hour Uplift 0.55 B.13
55-14hours Uplift 0.80 B.14
60 Uplift 0.80 B.15
60-1hour Uplift 0.70 B.16
65 Uplift 2.30 B.17
65-2hours Uplift 2.70 B.18
70 Compression 3.50 B.19
C&D Canal, 40 Uplift 0.65 B.20
Pier 21, DE 40-1hour Uplift 0.60 B.21
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Table B.1: Summary of SPT Static Load Test Results (continued)

Location of Test Site Test Depth Test Type Ru Figure
[ft-wait time] [kips]

C&D Canal, 55 Uplift 1.00 B.22

Pier 21, DE 55-1hour Uplift 0.90 B.23

(continued) 65 Uplift 1.35 B.24

70 Compression 1.75 B.25

71 Compression 2.60 B.26
White City Bridge, 31 Uplift 0.10 -

TP3, FL 32 Compression 5.00 B.27

35 Compression 6.00 B.28
White City Bridge, 15.5 Uplift 0.04 -
TP8B, FL 33 Compression 8.00 --
Apalachicola River 20 Uplift 0.10 -
Bridge, FL 25 Uplift 0.15 -
25-14hours Uplift 0.22 -

55 Uplift 0.75 B.29

55-1hour Uplift 0.65 B.30

75 Uplift 0.58 B.31

75-1hour Uplift 0.42 B.32

89 Compression 5.60 B.33
Sunshine Skyway 27.5 Uplift 0.14 -
Bridge, FL 27.5-15hours Uplift 0.14 -
40 Uplift 0.03 --

45 Compression 11.50 B.34

455 Uplift 1.25 B.35

50 Uplift 0.68 B.36

53 Compression 9.00 B.37
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Table B.1: Summary of SPT Static Load Test Results (continued)

Location of Test Site Test Depth Test Type Ru Figure
[ft-wait time] [kips]

9. | Aucilla River Bridge, 10 Uplift 1.13 B.38
FL 20 Uplift 0.92 B.39

30 Uplift 0.82 B.40

30-1hour Uplift 0.90 B.40

30-11hours Uplift 1.05 B.40

42 Compression 2.55 B.41

45 Uplift 0.54 B.42

45-15mins Uplift 0.61 B.42

63 Compression 8.10 B.43

67.5 Compression 6.75 B.44

10. | Vilano Bridge - East, 15 Compression 0.96 B.45
FL 20 Compression 1.23 B.46

25 Compression 3.21 B.47

30 Compression 7.60 B.48

30 Uplift 0.45 B.49

30-15mins Uplift 0.32 B.49

30-1hour Uplift 0.17 B.49

35 Compression 9.90 B.50

40 Compression 11.60 B.51

11. | Vilano Bridge - West, 30 Uplift 0.60 B.52
FL 35 Uplift 0.50 B.53
35-15mins Uplift 0.43 B.53

35-1hour Uplift 0.50 B.53

45 Uplift 0.16 B.54

45-15mins Uplift 0.24 B.54
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Table B.1: Summary of SPT Static Load Test Results (continued)

Location of Test Site Test Depth Test Type Ru Figure
[ft-wait time] [kips]

11. | Vilano Bridge - West, 45-1hour Uplift 0.31 B.54

FL (continued) 50 Uplift 0.30 B.55

50-1hour Uplift 0.51 B.55

50-14hours Uplift 0.88 B.55

52 Compression 0.60 B.56

55 Uplift 0.28 B.57

55-15mins Uplift 0.41 B.57

55-1hour Uplift 0.57 B.57

59 Uplift 0.48 B.58

59-15mins Uplift 0.41 B.58

59-1hour Uplift 0.49 B.58

62 Compression 3.25 B.59

67 Compression 2.70 B.60
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St. Mary, Cleveland, Ohio Static
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Figure B.1: Load versus Displacement for St. Mary, Cleveland, OH at depth of 40 ft
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Figure B.2: Load versus Displacement for St. Mary, Cleveland, OH at depth of 65 ft
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Figure B.3: Load versus Displacement for St. Mary, Cleveland, OH at depth of 100 ft

2 v
St. Mary, Cleveland, Ohio T e
Uplift Test, Depth = 100 ft, 15 hours Davisson
s Soil Type : CL; Ngg = 44
w
2
=,
g ! ]
-]
=3
~ st nd rd
1% Cycle 27 Cycle 3" Cycle
851 0.01in/min 0.1 in/min 1.0 in/min 1
0 L L L .
[ 0.1 02 03 04 [X]

Displacement, [inches)

Figure B.4: Load versus Displacement for St. Mary, Cleveland, OH at depth of 100 ft (15 h)
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Figure B.5. Load versus Displacement for St. Mary, Cleveland, OH at depth of 103.5 ft
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Figure B.6: Load versus Displacement for St. Mary, Cleveland, OH at depth of 105 ft
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Figure B.7: Load versus Displacement for Fore River Bridge, Portland, ME at depth of 42 ft
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Figure B.8: Load versus Displacement for Fore River Bridge, Portland, ME at depth of 54 ft
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Figure B.9: Load versus Displacement for Fore River Bridge, Portland, ME at depth of 56 ft
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Figure B.10: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 14 ft
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Figure B.11: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 50 ft
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Figure B.12: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 55 ft
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Figure B.13: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 55 ft (1 h)
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Figure B.14: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 55 ft (14 h)
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Figure B.15: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 60 ft
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Figure B.16: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 60 ft (1 h)
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Figure B.17: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 65 ft
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Figure B.18: Load versus Displacement for C&D Canal, Pier 17, DE at depth of 65 ft (2 h)
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Figure B.19: Load versus

Displacement for C&D Canal, Pier 17, DE at depth of 70 ft
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Figure B.20: Load versus Displacement for C&D Canal, Pier 21, DE at depth of 40 ft
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Figure B.21: Load versus Displacement for C&D Canal, Pier 21, DE at depth of 40 ft (1 h)
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Figure B.22: Load versus Displacement for C&D Canal, Pier 21, DE at depth of 55 ft
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Figure B.23: Load versus Displacement for C&D Canal, Pier 21, DE at depth of 55 ft (1 h)
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Figure B.24: Load versus Displacement for C&D Canal, Pier 21, DE at depth of 65 ft
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Figure B.25: Load versus

Displacement for C&D Canal, Pier 21, DE at depth of 70 ft
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Figure B.26. Load versus Displacement for C&D Canal, Pier 21, DE at depth of 71 ft
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Figure B.27: Load versus

Displacement for White City Bridge, TP3, FL at depth of 32 ft
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Figure B.28: Load versus Displacement for White City Bridge, TP3, FL at depth of 35 ft
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Figure B.29: Load versus Displacement for Apalachicola River Bridge, FL at depth of 55 ft
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Figure B.30: Load versus Displacement for Apalachicola, FL at depth of 55 ft (15 min & 1h)
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Figure B.31: Load versus Displacement for Apalachicola River Bridge, FL at depth of 75 ft
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Figure B.32: Load versus Displacement for Apalachicola, FL at depth of 75 ft (15 min & 1 h)
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Figure B.33: Load versus Displacement for Apalachicola River Bridge, FL at depth of 89 ft

Sunshlnle Skyway Blrldga, FL '
Compression Test, Depth = 45 it
8oll Type : SP; Ngg = 36; Flat

T T

—— Statle
Daviason

o
=3
=, 1
- H
k-] 1
] ]
3
1
51 ; 18 cycle 1
: 0.10 in/min
i
H
H
0 L . . .
0 02 0.4 08 08 1

Displacement, [inches]

Figure B.34: Load versus Displacement for Sunshine Skyway Bridge, FL at depth of 45 ft
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Figure B.35: Load versus Displacement for Sunshine Skyway

Bridge, FL at depth of 45.5 ft
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Figure B.36:

Load versus Displacement for Sunshine Skyway Bridge, FL at depth of 50 ft
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Figure B.37: Load versus Displacement for Sunshine Skyway

Bridge, FL at depth of 53 ft
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Figure B.38: Load versus

Displacement for Aucilla River Bridge, FL at depth of 10 ft
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Figure B.39: Load versus

Displacement for Aucilla River Bridge, FL at depth of 20 ft
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Figure B.40: Load versus Displacement for Aucilla River Bridge, FL at depth of 30 ft
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Figure B.41: Load versus

Displacement for Aucilla River Bridge, FL at depth of 42 ft
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Figure B.42: Load versus

Displacement for Aucilla River Bridge, FL at depth of 45 ft
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Figure B.43: Load versus Displacement for Aucilla River Bridge, FL at depth of 63 ft
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Figure B.44: Load versus Displacement for Aucilla River Bridge, FL at depth of 67.5 ft
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Figure B.45: Load versus Displacement for Vilano Bridge - East, FL at depth of 15 ft
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Figure B.46: Load versus Displacement for Vilano Bridge - East, FL at depth of 20 ft
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Figure B.47: Load versus Displacement for Vilano Bridge - East, FL at depth of 25 ft
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Figure B.48: Load versus Displacement for Vilano - East, FL at depth of 30 ft (Compression)
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Figure B.49: Load versus Displacement for Vilano -East, FL at depth of 30 ft (Uplift)
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Figure B.50: Load versus Displacement for Vilano Bridge -

East, FL at depth of 35 ft
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Figure B.51; Load versus

Displacement for Vilano Bridge -

East, FL at depth of 40 ft
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Figure B.52: Load versus Displacement for Vilano Bridge - West, FL at depth of 30 ft
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Figure B.53: Load versus Displacement for Vilano Bridge - West, FL at depth of 35 ft
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Figure B.54: Load versus Displacement for Vilano Bridge - West, FL at depth of 45 ft
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Figure B.55: Load versus Displacement for Vilano Bridge -

West, FL at depth of 50 ft
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Figure B.56: Load versus Displacement for Vilano Bridge - West, FL at depth of 52 ft
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Figure B.57: Load versus Displacement for Vilano Bridge -
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APPENDIX C

TORQUE TEST RESULTS

The torque test results were plotted as torque vs angle of rotation measured near the top of the
SPT drill string. The results are summarized in table C.1 including peak torque and residual
torque. The torque tests were performed with two different types of device, (a) torque wrench
and (b) instrumented torque rod. Details about each instrument are discussed in chapter 4.
With the torque wrench, only peak and residual values could be recorded. However, both torque
and angle of rotation were recorded continuously with the instrumented torque rod, and therefore
the torque vs angle of rotation plots' are presented in figures C.1 to C.15.

The plots of torque vs angle of rotation include a shear resistance scale on the right y-axis.
Furthermore, for comparison, the uplift resistance of the soil and other shear resistance results
(whenever available) are also shown on the plot. For example, for Apalachicola River Bridge,
FL, figure C.1 shows both the uplift resistance and the unconfined compressive strength of the
soil.
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Table C.1: Summary of Torque Test Results

Location of Test Site Test Peak Residual Figure
(Test Device) Depth Torque Torque
[ft] [Ibs-ft] [lbs-ft]
C&D Canal, Pier 17, DE 60 70 70 -
(Torque Wrench) 65 220 220 --
C&D Canal, Pier 21, DE 40 15 15 -
(Torque Wrench) 55 130 130 -
65 150 150 -
Apalachicola River Brg, FL 55 77 54 CA1
(Instrumented Torque Rod) 75 60 60 C2
Sunshine Skyway Brg, FL 45.5 125 64 C.3
(Instrumented Torque Rod) 50 88 55 C4
Aucilla River Bridge, FL 10 70 22 C.5
(Instrumented Torque Rod) 20 100 40 Cb6
30 90 45 C.7
45 62 58 C8
Vilano Bridge - East, FL 30 30 30 C.9
(Instrumented Torque Rod) = - -- --
Vilano Bridge - West, FL 30 58 30 C.10
(Instrumented Torque Rod) 35 65 42 C.11
45 57 35 C.12
50 59 27 C.13
55 73 32 C.14
59 60 36 C.15
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Figure C.1: Torque versus Rotation for Apalachicola RiverBridge, FL at depth of 55 ft

100 T T T 1.2
Apalachicola River Bridge, FL Torque
Torque Test, Depth =75H1 Unlit
80 | Soil: SM; Nyg= 6 P 17 o
=
]
= 08 3
& o} 2
~ J o
g 0.6 8
gawt 8
L q04 o
z
)
20 o2 =
[} " [
[ 1 5

Top Rotation, [r)

Figure C.2: Torque versus Rotation for Apalachicola River Bridge, FL at depth of 75 ft

Sunshlnle Skyway Elrldge, FL '

~—— Torque 2
Torque Test, Depth = 45506 U rI;lu

150 I Soil: SP; Nggw 36 P o
==
. 115 &
o P
4 2
] 1 o8
g 8
L —_
=
Jos B

0

[}

Top Rotation, [x]

Figure C.3: Torque versus Rotation for Sunshine Skyway Bridge, FL at depth of 45.5 ft

Sunshln‘e Skyway érldge, FL '
Torque Test, Depth = 50 fl
100 Soil: SM; Nyy= 24

2]

=

<41 o

= 80 i
-] 2
g 60 &
= E]
= Q
=] [
= 40 195 =
=

o,

~
k-

Top Rotation, [r]
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Figure C.6: Torque versus Rotation for Aucilla River Bridge, FL at depth of 20 ft
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APPENDIX D

DYNAMIC TEST RESULTS

D.1 FORCE AND VELOCITY TIME HISTORY

The force and velocity (F-V) time histories, measured near the top of the SPT drive rod are
presented in this appendix. The calculated F-V time histories at the bottom end of the drill
string (when an oversized tip was used) or at the sampler location (when split spoon sampler
was used) are also presented here. Both the top and bottom F-V time histories are presented
on the same figure, with the top F-V presented in (a) and the bottom F-V in (b). The velocity
scales are always calculated from the force scale by dividing with the drive rod impedance. The
bottom F-V time histories were determined from the top F-V according to the method discussed
in chapter 5. The bottom measured and computed force histories are presented in (c) and (d)
when available for statically and dynamically calculated parameters, respectively. Table D.1
summarizes the location (site and depth) of the F-V time histories as well as the corresponding
figure number. Note that the "test depth" column in table D.1 also includes the waiting time,
whether split spoon sampler or oversized tip was used, and-the hammer drop height if different
from 30 in. When an oversized tip was used, a letter "C" is indicated on the table. When "C2"
is indicated, the test was performed with an oversized tip and after the static load test was
conducted. In figures D.96 and D.99, ASLT stands for after static load test.
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Table D.1: Summary of Dynamic Test Results

Location of Test Site Test Depth Figure
[ft-wait time]
St. Mary, Cleveland, OH 40 D.1
65 D.2
65-25mins D.3
65-2hours D.4
100 D.5
100-15hours D.6
103.5 D.7
105 C D.8
Fore River Bridge, Portland, ME 20 D9
30 D.10
40 D.11
42 C D.12
54 C D.13
56 C D.14
C&D Canal, Pier 17, DE 14 D.15
40 D.16
50 D.17
55 D.18
55-1hour D.19
55-14hours D.20
60 D.21
60-1hour D.22
65 D.23
65-2hours D.24
70 C D.25
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Table D.1: Summary of Dynamic Test Results (continued)

Location of Test Site Test Depth Figure
[ft-wait time]

C&D Canal, Pier 21, DE 40 D.26
40-1hour D.27

55 D.28

55-1hour D.29

65 D.30

70 C D.31

71C D.32

White City Bridge, TP3, FL 20 D.33
29 D.34

31 D.35

32C D.36

35C D.37

White City Bridge, TP6, FL 16 D.38
32 D.39

33C D.40

Apalachicola River Bridge, FL 20 D.41
25 D.42

25-14hours D.43

55 D.44

55-1hour D.45

75 D.46

75-1hour D.47

89 C D.48

Aucilla River Bridge, FL 5 D.49
10 D.50
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Table D.1: Summary of Dynamic Test Results (continued)

Location of Test Site Test Depth Figure
[ft-wait time]

Aucilla River Bridge, FL 15 D.51
(continued) 20 D.52
20-15mins D.53

25 D.54

30 D.55

30-11hours D.56

35 D.57

40 D.58

42 C D.59

45 D.60

50 D.61

55 D.62

60 | D.63

63 C D.64

65 D.65

67.5C D.66

Vilano Bridge - East, FL 10 D.67
15C D.68

15 D.69

20C D.70

25C D.71

25 D.72

30C D.73

30 D.74

35C D.75
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Table D.1: Summary of Dynamic Test Results (continued)

Location of Test Site Test Depth Figure
[ft-wait time]

9. Vilano Bridge - East, FL 35 D.76
(continued) 40C D.77
10. | Vilano Bridge - West, FL 30 D.78
35 D.79

35-1hour D.80

40 D.81

42 D.82

45 D.83

45-1hour D.84

50 D.85

50-14hours-4" D.86

50-14hours-8" D.87

52 C D.88

55 D.89

55-1hour-4" D.90

55-1hour-20" D.91

59 D.92

59-1hour-5" D.93

59-1hour-30" D.94

62-C D.95

62-C2 D.96

64 D.97

67-C D.98

67-C2 D.99

68 D.100

141




20 T T T T
— Top Force 8
\ ------ Top Velocity
A
— \ ’ \ ‘43
g g [ /“\%L :
= = =
S0 0 =
3 \/ J
=1 1]
& 3
4 —
10
St. Mary, Cleveland, OH
Depth 404t -8
-20 . L
] 5 10 15 20 25
Time, [ms]
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Figure D.1c: Bottom Force Time History (Static) for St. Mary, Cleveland, OH at depth of 40 ft
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Figure D.1d: Bottom Force Time History (Dynamic) for St. Mary, Cleveland at depth of 40 ft
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Figure D.2b: Bottom F-V Time History for St. Mary, Cleveland, OH at depth of 65 ft
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Figure D.2c: Bottom Force Time History (Static) for St. Mary, Cleveland, OH at depth of 65 ft
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Figure D.3b: Bottom F-V Time History for St. Mary, Cleveland, OH at depth of 65 ft (25 min)
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Figure D.4a: Top F-V Time History for St. Mary, Cleveland, OH at depth of 65 ft (2 h)
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Figure D.4b: Bottom F-V Time History for St. Mary, Cleveland, OH at depth of 65 ft (2 h)
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Figure D.4c: Bottom Force Time History (Static) for St. Mary, OH at depth of 65 ft (2 h)
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Figure D.4d: Bottom Force Time History (Dynamic) for St. Mary, OH at depth of 65 ft (2 h)
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Figure D.5a: Top F-V Time History for St. Mary, Cleveland, OH at depth of 100 ft
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Figure D.5b; Bottom F-V Time History for St. Mary, Cleveland, OH at depth of 100 ft
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Figure D.5¢c: Bottom Force Time History (Static) for St. Mary, Cleveland at depth of 100 ft

15 T T
St. Mary, Cleveland, OH
Depth = 100 ft
10f — Measured 4
— -~ Computed {Dynamic}
8
=
g 5f ]
5 M
g
0 I
' \
Al
5 L L ) . L
10 15 20 25 30
Time, [ms]

Figure D.5d: Bottom Force Time History (Dynamic) for St. Mary, Cleveland at depth of 100 ft
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Figure D.6a: Top F-V Time History for St. Mary, Cleveland, OH at depth of 100 ft (15 h)
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Figure D.6b: Bottom F-V Time History for St. Mary, Cleveland, OH at depth of 100 ft (15 h)
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Figure D.6¢c: Bottom Force Time History (Static) for St. Mary, OH at depth of 100 ft (15 h)
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Figure D.6d: Bottom Force Time History (Dynamic) for St. Mary, OH at depth of 100 ft (15 h)
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Figure D.7a: Top F-V Time History for St. Mary, Cleveland, OH at depth of 103.5 ft
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Figure D.7b: Bottom F-V Time History for St. Mary, Cleveland, OH at depth of 103.5 ft
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Figure D.7c: Bottom Force Time History (Static) for St. Mary, OH at depth of 103.5 ft
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Figure D.7d: Bottom Force Time History (Dynamic) for St. Mary, OH at depth of 103.5 ft
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Figure D.8a: Top F-V Time History for St. Mary, Cleveland, OH at depth of 105 ft
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Figure D.8b: Bottom F-V Time History for St. Mary, Cleveland, OH at depth of 105 ft
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Figure D.8c: Bottom Force Time History (Static) for St. Mary, Cleveland at depth of 105 ft
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Figure D.8d: Bottom Force Time History (Dynamic) for St. Mary, Cleveland at depth of 105 ft
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Figure D.9b: Bottom F-V Time History for Fore River Bridge, Portland, ME at depth of 20 ft
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Figure D.9c: Bottom Force Time History (Dynamic) for Fore River Bridge at depth of 20 ft
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Figure D.10a: Top F-V Time History for Fore River Bridge, Portland, ME at depth of 30 ft
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Figure D.10b: Bottom F-V Time History for Fore River Bridge, Portland, ME at depth of 30 ft
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Figure D.10c: Bottom Force Time History (Dynamic) for Fore River Bridge at depth of 30 ft
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Figure D.11a: Top F-V Time History for Fore River Bridge, Portland, ME at depth of 40 ft

Fore River Bndge Pon!and ME
Depth = 40 ft

— Bottorn Force

~—- Bottorn Velocity

Force, [kips}
L4
[oaspy] ‘Auoojap

|
|
oj\”\/\/\ N

\,\‘_\/\ g
L L L
5 10 1 5 20 25

Time, {ms]

Figure D.11b: Bottom F-V Time History for Fore River Bridge, Portland, ME at depth of 40 ft
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Figure D.11c: Bottom Force Time History (Dynamic) for Fore River Bridge at depth of 40 ft
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Figure D.12a: Top F-V Time History for Fore River Bridge, Portland, ME at depth of 42 ft
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Figure D.12b: Bottom F-V Time History for Fore River Bridge, Portland, ME at depth of 42 ft
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Figure D.12c: Bottom Force Time (Static) History for Fore River Bridge at depth of 42 ft
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Figure D.12d: Bottom Force Time History (Dynamic) for Fore River Bridge at depth of 42 ft

153



Fore River Bridge, Portland, ME
o Depth = 54 ft

— Top Force 14 <
— -~ Top Velocity @
o [=3
o 5F 8
= 12 &
o —
5 : rv/\\ﬂ g
u P\ A 0 &

=__]
i

;

%

0 10 20 30 40
Time, [ms]

Figure D.13a: Top F-V Time History for Fore River Bridge, Portland, ME at depth of 54 ft
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Figure D.13b: Bottom F-V Time History for Fore River Bridge, Portland, ME at depth of 54 ft
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Figure D.13c: Bottom Force Time History (Static) for Fore River Bridge at depth of 54 ft
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Figure D.13d: Bottom Force Time History (Dynamic) for Fore River Bridge at depth of 54 ft
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Figure D.14a: Top F-V Time History for Fore River Bridge, Portland, ME at depth of 56 ft
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Figure D.14b: Bottom F-V Time History for Fore River Bridge, Portland, ME at depth of 56 ft
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Figure D.14c: Bottom Force Time History (Static) for Fore River Bridge at depth of 56 ft
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Figure D.14d: Bottom Force Time History (Dynamic) for Fore River Bridge at depth of 56 ft
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Figure D.15a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 14 ft
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Figure D.15b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 14 ft
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Figure D.15¢c: Bottom Force Time History (Static) for C&D Canal, Pier 17 at depth of 14 ft
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Figure D.15d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 17 at depth of 14 ft
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Figure D.16a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 40 ft
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Figure D.16b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 40 ft
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Figure D.17a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 50 ft
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Figure D.17b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 50 ft
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Figure D.18a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 55 ft
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Figure D.18b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 55 ft
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Figure D.18c: Bottom Force Time History (Static) for C&D Canal, Pier 17 at depth of 55 ft
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Figure D.18d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 17 at depth of 55 ft
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Figure D.19a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 55 ft (1 h)
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Figure D.19b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 55 ft (1 h)
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Figure D.20a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 55 ft (14 h)

30

C&D Canal, Pler 17, DE
Depth = 55 it; 14 hours
— Bottom Force

410 <
—_ L N Bottom Velocity (X
0 Q
o Q,
= <
o -—
g or 15 &
e 8

V\ N

0 /"\/‘/\ 0
'V \/
1 15 20 26

Time, [ms}]

Figure D.20b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 55 ft (14 h)
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Figure D.20c: Bottom Force Time History (Static) for C&D, Pier 17 at depth of 55 ft (14 h)

C&D’ Canal, Pler 17, DE‘
10F Depth = 55 i; 14 hours
— Moasured

- Compuled {Dynamic)

Force, [kips]
(4]

. L : )
10 15 20 25
Time, {ms]

Figure D.20d: Bottom Force Time History (Dynamic) for C&D, Pier 17 at depth of 55 ft (14 h)
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Figure D.21a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 60 ft
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Figure D.21b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 60 ft
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Figure D.21c: Bottom Force Time History (Static) for C&D Canal, Pier 17 at depth of 60 ft
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Figure D.21d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 17 at depth of 60 ft

162




15 T T
C&D Canal, Pier 17, DE

Depth = 60 ft; 1 hour 9 ©
Wl — Top Force <
— \f ~- Top Velocity a2
[ o
2 [+
£ <
- 5o =
] 128
& / 8
o

0 {I\VN\]MVV" 'AVV\yQT £ 0

5 1 Vl i 1 1 1 -2

5 10 15 20 25 30 35

Time, [ms]

Figure D.22a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 60 ft (1 h)
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Figure D.22b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 60 ft (1 h)
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Figure D.22c: Bottom Force Time History (Static) for C&D, Pier 17 at depth of 60 ft (1 h)
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Figure D.22d: Bottom Force Time History (Dynamic) for C&D, Pier 17 at depth of 60 ft (1 h)
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Figure D.23a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 65 ft
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Figure D.23b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 65 ft
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Figure D.23c: Bottom Force Time History (Static) for C&D Canal, Pier 17 at depth of 65 ft
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Figure D.23d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 17 at depth of 65 ft
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Figure D.24a: Top F-V Time History for C&D Canal, Pier 17, DE at depth of 65 ft (2 h)

y T Y
15+ C&D Canal, Pler 17, DE
Depth = 65 ft; 2 hours 6
~ Bottom Force <
10| -~ Bottom Velocity e
I 4 8
= \, g
¢ \ f\ =
5 5 " |- 8
8 o g
A\
0 < V 0
10 15 20 25

Time, [ms]

Figure D.24b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 65 ft (2 h)
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Figure D.24c: Bottom Force Time History (Static) for C&D, Pier 17 at depth of 65 ft (2 h)
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Figure D.24d: Bottom Force Time History (Dynamic) for C&D, Pier 17 at depth of 65 ft (2 h)
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Figure D.25a: Top F-V Time History for C&D Canal, Pier 17,
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Figure D.25b: Bottom F-V Time History for C&D Canal, Pier 17, DE at depth of 70 ft
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Figure D.25c: Bottom Force Time History (Static) for C&D Canal, Pier 17 at depth of 70 ft
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Figure D.25d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 17 at depth of 70 ft
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Figure D.26a: Top F-V Time History for C&D Canal, Pier 21, DE at depth of 40 ft
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Figure D.26b: Bottom F-V Time History for C&D Canal, Pier 21, DE at depth of 40 ft
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Figure D.26¢c: Bottom Force Time History (Static) for C&D Canal, Pier 21 at depth of 40 ft
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Figure D.27a: Top F-V Time History for C&D Canal, Pier 21, DE at depth of 40 ft (1 h)
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Figure D.27b: Bottom F-V Time History for C&D Canal, Pier 21, DE at depth of 40 ft (1 h)
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Figure D.28a: Top F-V Time History for C&D Canal, Pier 21, DE at depth of 55 ft
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Figure D.28b: Bottom F-V Time History for C&D Canal, Pier 21, DE at depth of 55 ft
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Figure D.28c: Bottom Force Time History (Static) for C&D Canal, Pier 21 at depth of 55 ft
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Figure D.28d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 21 at depth of 55 ft
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Figure D.29a: Top F-V Time History for C&D Canal, Pier 21, DE at depth of 55 ft (1 h)
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Figure D.29b: Bottom F-V Time History for C&D Canal, Pier 21, DE at depth of 55 ft (1 h)
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Figure D.29c: Bottom Force Time History (Static) for C&D, Pier 21 at depth of 55 ft (1 h)
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Figure D.29d: Bottom Force Time History (Dynamic) for C&D, Pier 21 at depth of 55 ft (1 h)
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Figure D.30a: Top F-V Time History for C&D Canal, Pier 21, DE at depth of 65 ft
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Figure D.30b: Bottom F-V Time History for C&D Canal, Pier 21, DE at depth of 65 ft
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Figure D.30c: Bottom Force Time History (Static) for C&D Canal, Pier 21 at depth of 65 ft
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Figure D.30d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 21 at depth of 65 ft
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Figure D.31a: Top F-V Time History for C&D Canal, Pier 21, DE at depth of 70 ft
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Figure D.31b: Bottom F-V Time History for C&D Canal, Pier 21, DE at depth of 70 ft
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Figure D.32a: Top F-V Time History for C&D Canal, Pier 21, DE at depth of 71 ft
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Figure D.32b: Bottom F-V Time History for C&D Canal, Pier 21, DE at depth of 71 ft
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Figure D.32c: Bottom Force Time History (Static) for C&D Canal, Pier 21 at depth of 71 ft
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Figure D.32d: Bottom Force Time History (Dynamic) for C&D Canal, Pier 21 at depth of 71 ft
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Figure D.33a: Top F-V Time History for White City Bridge, TP3, FL at depth of 20 ft
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Figure D.33b: Bottom F-V Time History for White City Bridge, TP3, FL at depth of 20 ft
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Figure D.34a: Top F-V Time History for White City Bridge, TP3, FL at depth of 29 ft
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Figure D.34b: Bottom F-V Time History for White City Bridge, TP3, FL at depth of 29 ft

15 T 3
White City Bridge, TP3, FL
Depth = 29 ft
10F — Measured
— -~ Computed (Dynamic)
2
=
g S
°
uo- /‘/J
o Lol o
4] W"
5 ' L s L
10 15 20 25 30
Time, [ms]

Figure D.34c: Bottom Force Time History (Dynamic) for White City, TP3, FL at depth of 29 ft
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Figure D.35a: Top F-V Time History for White City Bridge, TP3, FL at depth of 31 ft
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Figure D.35b: Bottom F-V Time History for White City Bridge, TP3, FL at depth of 31 ft
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Figure D.36a: Top F-V Time History for White City Bridge,

TP3, FL at depth of 32 ft
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Figure D.36b: Bottom

F-V Time History for White City Bridge, TP3, FL at depth of 32 ft
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Figure D.36c: Bottom Force Time History (Static) for White City Bridge at depth of 32 ft
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Figure D.36d: Bottom Force Time History (Dynamic) for White City Bridge at depth of 32 ft
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Figure D.37a: Top F-V Time History for White City Bridge, TP3, FL at depth of 35 ft
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Figure D.37b: Bottom F-V Time History for White City Bridge, TP3, FL at depth of 35 ft
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Figure D.37c: Bottom Force Time History (Static) for White City Bridge at depth of 35 ft
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Figure D.37d: Bottom Force Time History (Dynamic) for White City Bridge at depth of 35 ft
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Figure D.38a: Top F-V Time History for White City Bridge, TP6, FL at depth of 16 ft
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Figure D.38b: Bottom F-V Time History for White City Bridge, TP6, FL at depth of 16 ft
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Figure D.39a: Top F-V Time History for White City Bridge, TP6, FL at depth of 32 ft
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Figure D.39b: Bottom F-V Time History for White City Bridge, TP6, FL at depth of 32 ft
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Figure D.39c: Bottom Force Time History (Dynamic) for White City, TP6, FL at depth of 32 ft
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Figure D.40a: Top F-V Time History for White City Bridge, TP6, FL at depth of 33 ft
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Figure D.40b: Bottom F-V Time History for White City Bridge, TP6, FL at depth of 33 ft
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Figure D.41a: Top F-V Time History for Apalachicola River Bridge, FL at depth of 20 ft
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-Figure D.41b: Bottom F-V Time History for Apalachicola River Bridge, FL at depth of 20 ft
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Figure D.42a: Top F-V Time History for Apalachicola River Bridge, FL at depth of 25 ft
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Figure D.42b: Bottom F-V Time History for Apalachicola River Bridge, FL at depth of 25 ft

T v T
Apalachicola River Bridge, FL
wr Depth = 25 ft ]
— Measured

- Computed {Dynamic)

Force, [kips)
or

Time, [ms]

Figure D.42c: Bottom Force Time History (Dynamic) for Apalachicola, FL at depth of 25 ft
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Figure D.43a: Top F-V Time History for Apalachicola River Bridge, FL at depth of 25 ft (14 h)
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Figure D.43b: Bottom F-V Time History for Apalachicola Bridge, FL at depth of 25 ft (14 h)
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Figure D.43c: Bottom Force Time History (Static) for Apalachicola, FL at depth of 25 ft (14 h)
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Figure D.44a: Top F-V Time History for Apalachicola River Bridge at depth of 55 ft
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Figure D.44b: Bottom F-V Time History for Apalachicola River Bridge, FL at depth of 55 ft
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Figure D.44c: Bottom Force Time History (Static) for Apalachicola, FL at depth of 55 ft
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Figure D.44d: Bottom Force Time History (Dynamic) for Apalachicola, FL at depth of 55 ft
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Figure D.45a: Top F-V Time History for Apalachicola River Bridge, FL at depth of 55 ft (1 h)
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Figure D.45b: Bottom F-V Time History for Apalachicola, FL at depth of 55 ft (1 h)
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Figure D.45c: Bottom Force Time History (Static) for Apalachicola, FL at depth of 55 ft (1 h)
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Figure D.45d: Bottom Force Time History (Dynamic) for Apalachicola at depth of 55 ft (1 h)
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Figure D.46a: Top F-V Time History for Apalachicola River Bridge, FL at depth of 75 ft
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Figure D.46b: Bottom F-V Time History for Apalachicola River Bridge, FL at depth of 75 ft
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Figure D.46c: Bottom Force Time History (Static) for Apalachicola River at depth of 75 ft
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Figure D.46d: Bottom Force Time History (Dynamic) for Apalachicola River at depth of 75 ft
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Figure D.47a: Top F-V Time History for Apalachicola River Bridge, FL at depth of 75 ft (1 h)
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Figure D.47b: Bottom F-V Time History for Apalachicola, FL at depth of 75 ft (1 h)
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Figure D.47c: Bottom Force Time History (Static) for Apalachicola, FL at depth of 75 ft (1 h)
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Figure D.47d: Bottom Force Time History (Dynamic) for Apalachicola at depth of 75 ft (1 h)
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Figure D.48a: Top F-V Time History for Apalachicola River Bridge, FL at depth of 89 ft
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Figure D.48b: Bottom F-V Time History for Apalachicola River Bridge, FL at depth of 89 ft
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Figure D.48c: Bottom Force Time History (Static) for Apalachicola River at depth of 89 ft
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Figure D.48d: Bottom Force Time History (Dynamic) for Apalachicola River at depth of 89 ft
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Figure D.49a: Top F-V Time History for Aucilla River Bridge, FL at depth of 5 ft
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Figure D.49b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 5 ft
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Figure D.49c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 5 ft
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Figure D.50a: Top F-V Time History for Aucilla River Bridge, FL at depth of 10 ft
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Figure D.50b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 10 ft
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Figure D.50c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 10 ft
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Figure D.50d: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 10 ft
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Figure D.51a: Top F-V Time History for Aucilla River Bridge, FL at depth of 15 ft
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Figure D.51b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 15 ft
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Figure D.51c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 15 ft
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Figure D.52a: Top F-V Time History for Aucilla River Bridge, FL at depth of 20 ft
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Figure D.52b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 20 ft
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Figure D.52c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 20 ft
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Figure D.52d: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 20 ft
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Figure D.53a: Top F-V Time History for Aucilla River Bridge, FL at depth of 20 ft (1 h)
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Figure D.53b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 20 ft (1 h)
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Figure D.53c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 20 ft (1 h)
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Figure D.53d: Bottom Force Time History (Dynamic) for Aucilla River at depth of 20 ft (1 h)
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Figure D.54a: Top F-V Time History for Aucilla River Bridge, FL at depth of 25 ft
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Figure D.54b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 25 ft
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Figure D.54c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 25 ft
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Figure D.55a: Top F-V Time History for Aucilla River Bridge, FL at depth of 30 ft
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Figure D.55b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 30 ft
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Figure D.55c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 30 ft
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Figure D.55d: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 30 ft
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Figure D.56a: Top F-V Time History for Aucilla River Bridge, FL at depth of 30 ft (11 h)
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Figure D.56b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 30 ft (11 h)
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Figure D.56c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 30 ft (11 h)
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Figure D.56d: Bottom Force Time History (Dynamic) for Aucilla, FL at depth of 30 ft (11 h)
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Figure D.57a: Top F-V Time History for Aucilla River Bridge, FL at depth of 35 ft
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Figure D.57b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 35 ft
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Figure D.57c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 35 ft

198




st Aucilla River Bridge, FL { 8
Depth = 40 ft
]
10 — Top Force <
r — i @
- Top Velocity | 4 2
2 o
= =
=3 2 =
(=3
w ¢ o8
5 2
-4
10 . ) ! .
0 5 10 15 20 25 30

Time, [ms]

Figure D.58a: Top F-V Time History for Aucilla River Bridge, FL at depth of 40 ft
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Figure D.58b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 40 ft
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Figure D.58c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 40 ft
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Figure D.59a: Top F-V Time History for Aucilla River Bridge, FL at depth of 42 ft
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Figure D.59b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 42 ft
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Figure D.59c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 42 ft
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Figure D.59d: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 42 ft
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Figure D.60a: Top F-V Time History for Aucilla River Bridge, FL at depth of 45 ft
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Figure D.60b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 45 ft
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Figure D.60c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 45 ft
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Figure D.60d: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 45 ft
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Figure D.61a: Top F-V Time History for Aucilla River Bridge, FL at depth of 50 ft
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Figure D.61b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 50 ft
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Figure D.61c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 50 ft

202




T v
Aucilla River Bridge, FL

20 - Depth = 55 ft 110
— Top Force

: <

— — Top Velocity o
& f )\' 15 &
Z Lo g
L oo W AV I AW 0@
\,\J V\_ A= k)

A0t V ]

0 10 20 30 40
Time, [ms]

Figure D.62a: Top F-V Time History for Aucilla River Bridge, FL at depth of 55 ft
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Figure D.62b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 55 ft
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Figure D.62c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 55 ft
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Figure D.63a: Top F-V Time History for Aucilla River Bridge, FL at depth of 60 ft
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Figure D.63b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 60 ft
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Figure D.63c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 60 ft
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Figure D.64a. Top F-V Time History for Aucilla River Bridge, FL at depth of 63 ft
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Figure D.64b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 63 ft
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Figure D.64c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 63 ft
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Figure D.64d: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 63 ft
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Figure D.65a: Top F-V Time History for Aucilla River Bridge, FL at depth of 65 ft
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Figure D.65b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 65 ft
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Figure D.65c: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 65 ft
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Figure D.66a: Top F-V Time History for Aucilla River Bridge, FL at depth of 67.5 ft
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Figure D.66b: Bottom F-V Time History for Aucilla River Bridge, FL at depth of 67.5 ft
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Figure D.66c: Bottom Force Time History (Static) for Aucilla River, FL at depth of 67.5 ft
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Figure D.66d: Bottom Force Time History (Dynamic) for Aucilla River, FL at depth of 67.5 ft
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Figure D.67a: Top F-V Time History for Vilano Bridge - East, FL at depth of 10 ft
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Figure D.67b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 10 ft
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Figure D.68a: Top F-V Time History for Vilano Bridge - East, FL at depth of 15 ft (Tip)
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Figure D.68b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 15 ft (Tip)
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Figure D.68c: Bottom Force Time History (Static) for Vilano - East, FL at depth of 15 ft (Tip)
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Figure D.68d: Bottom Force Time History (Dynamic) for Vilano - East at depth of 15 ft (Tip)

209




Vilano Bridge - East, FL
20 Depth = 15 ft 11
— Top Force <
—_ -~ Top Velocity [}
210 1% &
— —
] N —— =
S N e = 2
w o 7 °8
0} 15
L L 2 L
0 10 20 30 40

Time, [ms]

Figure D.69a: Top F-V Time History for Vilano Bridge - East, FL at depth of 15 ft
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Figure D.69b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 15 ft
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Figure D.69c: Bottom Force Time History (Dynamic) for Vilano - East, FL at depth of 15 ft
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Figure D.70a: Top F-V Time History for Vilano Bridge - East, FL at depth of 20 ft
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Figure D.70b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 20 ft
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Figure D.70c: Bottom Force Time History (Static) for Vilano - East, FL at depth of 20 ft
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Figure D.70d: Bottom Force Time History (Dynamic) for Vilano - East, FL at depth of 20 ft
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Figure D.71a: Top F-V Time History for Vilano Bridge - East, FL at depth of 25 ft (Tip)
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Figure D.71b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 25 ft (Tip)
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Figure D.71c: Bottom Force Time History (Static) for Vilano - East, FL at depth of 25 ft (Tip)
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Figure D.71d: Bottom Force Time History (Dynamic) for Vilano - East at depth of 25 ft (Tip)
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Figure D.72a: Top F-V Time History for Vilano Bridge - East, FL at depth of 25 ft
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Figure D.72b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 25 it
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Figure D.72c: Bottom Force Time History (Dynamic) for Vilano - East, FL at depth of 25 ft
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Figure D.73a: Top F-V Time History for Vilano Bridge - East, FL at depth of 30 ft (Tip)
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Figure D.73b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 30 ft (Tip)
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Figure D.73c: Bottom Force Time History (Static) for Vilano - East, FL at depth of 30 ft (Tip)
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Figure D.73d: Bottom Force Time History (Dynamic) for Vilano - East at depth of 30 ft (Tip)
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Figure D.74a: Top F-V Time History for Vilano Bridge - East, FL at depth of 30 ft
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Figure D.74b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 30 ft
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Figure D.74c: Bottom Force Time History (Static) for Vilano - East, FL at depth of 30 ft
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Figure D.74d: Bottom Force Time History (Dynamic) for Vilano - East, FL at depth of 30 ft
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Figure D.75a: Top F-V Time History for Vilano Bridge - East, FL at depth of 35 ft (Tip)
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Figure D.75b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 35 ft (Tip)
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Figure D.75c: Bottom Force Time History (Static) for Vilano - East, FL at depth of 35 ft (Tip)
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Figure D.75d: Bottom Force Time History (Dynamic) for Vilano - East at depth of 35 ft (Tip)
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Figure D.76a: Top F-V Time History for Vilano Bridge - East, FL at depth of 35 ft
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Figure D.76b:; Bottom F-V Time History for Vilano Bridge - East, FL at depth of 35 ft
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Figure D.76¢: Bottom Force Time History (Dynamic) for Vilano - East, FL at depth of 35 ft
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Figure D.77a: Top F-V Time History for Vilano Bridge - East, FL at depth of 40 ft
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Figure D.77b: Bottom F-V Time History for Vilano Bridge - East, FL at depth of 40 ft
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Figure D.77c: Bottom Force Time History (Static) for Vilano - East, FL at depth of 40 ft
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Figure D.77d: Bottom Force Time History (Dynamic) for Vilano - East, FL at depth of 40 ft
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Figure D.78a: Top F-V Time History for Vilano Bridge - West, FL at depth of 30 ft
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Figure D.78b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 30 ft
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Figure D.78c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 30 ft
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Figure D.78d: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 30 ft
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Figure D.79a: Top F-V Time History for Vilano Bridge - West, FL at depth of 35 ft
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Figure D.79b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 35 ft
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Figure D.79c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 35 ft
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Figure D.79d: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 35 ft
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Figure D.80a: Top F-V Time History for Vilano Bridge - West, FL at depth of 35 ft (1 h)
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Figure D.80b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 35 ft (1 h)
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Figure D.80c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 35 ft (1 h)
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Figure D.80d: Bottom Force Time History (Dynamic) for Vilano - West at depth of 35 ft (1 h)
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Figure D.81a: Top F-V Time History for Vilano Bridge - West, FL at depth of 40 ft
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Figure D.81b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 40 ft
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Figure D.81c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 40 ft
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Figure D.81d: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 40 ft
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Figure D.82a: Top F-V Time History for Vilano Bridge - West, FL at depth of 42 ft
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Figure D.82b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 42 ft
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Figure D.82c: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 42 ft
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Figure D.83a: Top F-V Time History for Vilano Bridge - West, FL at depth of 45 ft
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Figure D.83b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 45 ft
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Figure D.83c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 45 ft
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Figure D.83d: Bottom Force Time History (Dynamic) for Vllano West, FL at depth of 45 ft
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Figure D.84a: Top F-V Time History for Vilano Bridge - West,

FL at depth of 45 ft (1 h)
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Figure D.84b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 45 ft (1 h)
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Figure D.84c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 45 ft (1 h)
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Figure D.84d: Bottom Force Time History (Dynamic) for Vilano - West at depth of 45 ft (1 h)
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Figure D.85a; Top F-V Time History for Vilano Bridge - West, FL at depth of 50 ft
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Figure D.85b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 50 ft
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Figure D.86a: Top F-V Time History for Vilano Bridge - West, FL at depth of 50 ft (1 h)

[} T T T T T T
Vilano Bridge - West, FL
5 Depth = 50 t; 14 hours 26
4 inches dro|
4+ P 2 <
= -—-- Bottom Force g;
8 4 ~—- Botlom Veloclty 1.5 2
= =
[ w
uw
052
0
K " ) . . . .
5 10 15 20 25 30 35

Time, [ms)]

Figure D.86b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 50 ft (1 h)
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Figure D.86¢c: Bottom Force Time History (Dynamic) for Vilano - West at depth of 50 ft (1 h)
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Figure D.87a: Top F-V Time History for Vilano Bridge - West, FL at depth of 50 ft (14 h)
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Figure D.87b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 50 ft (14 h)
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Figure D.88a: Top F-V Time History for Vilano Bridge - West, FL at depth of 52 ft
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Figure D.88b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 52 ft
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Figure D.88c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 52 ft
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Figure D.88d: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 52 ft
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Figure D.89a: Top F-V Time History for Vilano Bridge - West, FL at depth of 55 ft
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Figure D.89b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 55 ft
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Figure D.89c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 55 ft
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Figure D.89d: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 55 ft
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Figure D.90a: Top F-V Time History for Vilano Bridge - West, FL at depth of 55 ft (1 h)
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Figure D.90b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 55 ft (1 h)
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Figure D.90c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 55 ft (1 h)

Vilano Bridge - West, FL

L Depth = 55 ; 1 hour
4 inches drop
—— Measured
4r - Computed (Dynamic) |

Force, [kips]

0 10 20 30
Time, [ms]

Figure D.90d: Bottom Force Time History (Dynamic) for Vilano - West at depth of 55 ft (1 h)
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Figure D.91a: Top F-V Time History for Vilano Bridge - West, FL at depth of 55 ft (1 h and 20
in Drop)
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Figure D.91b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 55 ft (1 h and
20 in Drop)
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Figure D.92a: Top F-V Time History for Vilano Bridge - West, FL at depth of 59 ft
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Figure D.92b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 59 ft
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Figure D.92c: Bottom Force Time History (Static) for Vilano - West, FL at depth of 59 ft
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Figure D.92d: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 59 ft
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Figure D.93a: Top F-V Time History for Vilano - West, FL at depth of 59 ft (1 h and 5 in)
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Figure D.93b: Bottom F-V Time History for Vilano - West, FL at depth of 59 ft (1 h and 5 in)

T — — —— T
Vilano Bridge - West, FL.
Depth = 53 ft; 1 hour
a4k 5 inches drop
— — Measured
g— —- Computed (Static)
= .|
s 2 _
g
£
] /\ A
. "
2 ) L L L N
5 10 15 20 25 30 35
Time, [ms]

Figure D.93c: Bottom Force Time History (Static) for Vilano - West at depth of 59 ft (5 in)
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Figure D.93d: Bottom Force Time History (Dynamic) for Vilano - West at depth of 59 ft (5 in)
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Figure D.94a: Top F-V Time History for Vilano - West, FL at depth of 59 ft (1 h and 30 in)
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Figure D.94b: Bottom F-V Time History for Vilano - West, FL at depth of 59 ft (1 h and 30 in)
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Figure D.94c: Bottom Force Time History (Static) for Vilano - West at depth of 59 ft (30 in)
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Figure D.94d: Bottom Force Time History (Dynamic) for Vilano - West, depth of 59 ft (30 in)
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Figure D.95a: Top F-V Time History for Vilano Bridge - West, FL at depth of 62 ft
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Figure D.95b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 62 ft
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Figure D.96a: Top F-V Time History for Vilano Bridge - West, FL at depth of 62 ft (ASLT)
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Figure D.96b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 62 ft (ASLT)
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Figure D.96¢c: Bottom Force Time History (Static) for Vilano - West at depth of 62 ft (ASLT)
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Figure D.96d: Bottom Force Time History (Dynamic) for Vilano-West at depth of 62 ft (ASLT)
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Figure D.97a: Top F-V Time History for Vilano Bridge - West, FL at depth of 64 ft
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Figure D.97b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 64 ft
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Figure D.97c: Bottom Force Time History (Dynamic) for Vilano - West, FL at depth of 64 ft
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Figure D.98a: Top F-V Time History for Vilano Bridge - West, FL at depth of 67 ft
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Figure D.98b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 67 ft
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Figure D.99a: Top F-V Time History for Vilano Bridge - West, FL at depth of 67 ft (ASLT)
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Figure D.99b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 67 ft (ASLT)
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Figure D.99c: Bottom Force Time History (Static) for Vilano - West at depth of 67 ft (ASLT)
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Figure D.99d: Bottom Force Time History (Dynamic) for Vilano-West at depth of 67 ft (ASLT)
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Figure D.100a: Top F-V Time History for Vilano Bridge - West, FL at depth of 68 ft
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Figure D.100b: Bottom F-V Time History for Vilano Bridge - West, FL at depth of 68 ft
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APPENDIX E

SUMMARY OF SPT ROD TOP MEASUREMENTS

The performance of an SPT system can be evaluated by measuring the force and velocity near
the top of the SPT drill string during sampler driving and then calculating the energy transferred
to the top of the drill sting. Several important SPT quantities will be obtained from force and
velocity, including the maximum force at time T1 (FT1), maximum velocity at time T1 (VT1), and
the maximum transferred energy (EMX). T1 is defined as the time immediately after impact
when the velocity reaches its first major maximum. These three quantities are calculated by the
Pile Driving Analyzer (PDA) and are presented in table E.1 averaged over 18 in of sampler
driving. For the purpose of this project, the sampler was sometimes replaced with an oversized
tip as indicated in table E.1. As indicated in the table, spacers were sometimes installed in the
drill string to prevent its buckling during a static compression test

The PDA calculates the energy transferred to the transducer location using the recorded force
and velocity records and displays the maximum transferred energy (EMX). This energy is
computed by numerically integrating the product of force and velocity. The same technique has
been used in impact pile driving, for determining the energy transferred from the hammer to the
pile. To evaluate the performance of an SPT system, the term ‘transfer efficiency" is used.
Transfer Efficiency (Eff) is defined as the ratio of maximum transferred energy (EMX) to the
theoretical hammer potential energy. For a 140-1b (625 N) hammer freely falling from 30 in (760
mm) height, the theoretical hammer potential energy is 0.35 kip-ft (475 N-m or J). The averaged
transfer efficiency at each test depth is summarized in table E.1.

A Hammer Performance Analyzer (HPA) was also used to measure the hammer velocity. The
HPA recorded the hammer velocity time history on the strip chart. The maximum hammer
velocity just prior to impact (also called hammer impact velocity, V.. Was then used to
calculate the hammer kinetic energy. Theoretically, assuming free fall and a drop height of 30
in (760 mm), Vo= 12.68 ft/s (3.86 m/s). Averaged V.., values, measured at each test
depth, are summarized in table E.1. The hammer kinetic energy can be calculated using the
hammer’s mass, m, and the measured impact velocity from

1
Em(\/impact)2 (E.1)

E, =
The hammer efficiency is the kinetic energy divided by the potential energy of .35 kip-ft (475 J).
Eight different SPT systems were used in performing field tests for this project. Table E.1
summarizes the SPT rod top measurements at different depths for each of the eight systems.

Seven of the systems tested utilized a safety hammer with cathead and rope, and one system
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utilized a donut hammer with hydraulic hoist. A further evaluation of the transfer efficiency and
the hammer impact velocity was also performed on the seven safety hammer systems. Since
only one donut hammer was tested, no further evaluation was carried out for this system.

The SPT N-value presented in table E.1 can be normalized for 60 percent transferred energy
(Ng,) using the average transfer efficiency of table E.1. This correction is a simple proration.
For example, St. Mary at depth of 40 ft, the number of blows for the 18-in sampler driving was
1-4-4 or an SPT N-value of 8. The average calculated transfer efficiency was 43 percent.
Therefore,

Ngg = g_g 8 -6 (E.2)

Figure E.1 shows the transferred energies and transfer efficiencies for various safety hammer
systems identified as "Rig #" in the figure. Based on the seven safety hammer systems, the
transfer efficiency ranges between 30 and 80 percent with an average of 0.20 kip-ft (266 J) or
56 percent. Figure E.2 shows the hammer kinetic energy for the various systems indicated in
figure E.1. The average hammer impact velocity based on the seven systems was about 11.1
ft/s which resulted in an average hammer kinetic energy of 0.27 kip-ft (366 J). Comparing with
the theoretical potential energy, the average hammer efficiency (kinetic divided by potential
energy) was about 77 percent. Thus, on the average, 21 percent of the rated energy were lost
during the impact.

Table E.1: SPT Rod Top Measurements

V, E Transfer

Efficiency

Hammer
Efficiency

Remarks

impact kinetic

(ft/s] | [kip-ft] [%] [%] (6°-6"-6"]

Site: St. Mary Cement, Cleveland, OH

Hammer Type: Safety Hammer with Cathead and Rope

40 18.4 8.3 0.15 8.5 0.1572 45 43 1-4-4 6

65 18.3 8.7 0.15 9.1 0.1802 51 43 10-16-19 25

100 18.9 8.8 0.15 8.9 0.1724 49 43 12-22-40 44
103.5 18.0 8.0 0.13 9.0 0.1763 50 37 22-37-64 62

105 17.5 8.3 0.11 8.9 0.1724 49 31 33blows/6" N/A Flat&Spacer

Site: Fore River Bridge, Portland, ME

Hammer Type: Donut Hammer with Hydraulic Hoist

20 9.7 5.3 0.06 8.7 0.1647 47 17 9-7-7 4

30 9.1 5.4 0.06 8.5 0.1572 45 17 14-8-11 5
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Table E.1: SPT Rod Top Measurements (continued)

Depth FT1 VTH1 EMX Vimpact Evinetic Hammer Transfer N Neo Remarks
Efficiency | Efficiency

] | [kips] | [f/s] | (kip-t) | [fis] | [kip-ft] (%] %] 6667 | (129

Site: Fore River Bridge, Portland, ME (continued)

Hammer Type: Donut Hammer with Hydraulic Hoist

40 7.9 3.7 0.05 8.3 0.1499 43 14 67-76-89 39

42 7.8 3.7 0.05 8.4 0.1635 44 14 50blows/2" N/A Cone&Spacer
54 8.0 4.1 0.06 8.7 0.1647 47 17 40blows/6" N/A Flat&Spacer
56 7.8 3.7 0.05 8.6 0.1609 46 14 25blows/6" N/A Cone&Spacer

| S S S S S SRR SR S DR A B
Site: C&D Canal, Pier 17, DE

Hammer Type: Safety Hammer with Cathead and Rope

14 19.6 1.7 0.14 10.6 0.2445 70 40 4-3-3 4
40 21.4 13.6 0.19 11.4 0.2828 81 54 1-2-3 5
50 16.5 8.6 0.13 111 0.2681 77 37 4-5-5 6
55 20.7 121 0.17 10.7 0.2491 71 49 3-5-7 10
60 20.9 10.4 0.19 10.5 0.2399 69 54 7-20-18 34
65 20.5 11.0 0.23 10.9 0.2585 74 66 6-12-22 31
70 22.2 10.9 0.20 10.9 0.2585 74 57 25blows/12" N/A Cone&Spacer

Site: C&D Canal, Pier 21, DE

Hammer Type: Safety Hammer with Cathead and Rope

40 18.1 9.5 0.14 9.9 0.2133 61 40 2-3-4 5
55 21.7 121 0.19 10.2 0.2264 65 54 5-7-10 15
65 20.4 11.5 0.17 10.7 0.2491 71 49 5-7-138 16
70 18.0 10.8 0.14 10.6 0.2445 70 40 7 blows/6" N/A Coned&Spacer
71 19.0 10.0 0.19 10.7 0.2491 71 54 9 blows/6" N/A Flat&Spacer

Site: White City Bridge, TP3, FL

Hammer Type: Safety Hammer with Cathead and Rope

20 18.6 9.2 0.17 111 0.2681 77 49 1-1-2 2
29 17.0 8.4 0.15 9.6 0.2005 57 43 1-1-1 1
30.5 19.2 10.5 0.18 1.2 0.273 78 51 2-3-3 5
32 19.7 9.0 0.17 11.2 0.273 78 49 15blows/2" N/A Flat
35 17.9 8.5 0.17 10.6 0.2445 70 49 25blows/6" N/A Flat
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Table E.1: SPT Rod Top Measurements {continued)

Depth FT1 VT1 EMX Vimpact Einetic Hammer Transfer N Neo Remarks
Efficiency Efficiency
[f] [kips] [ft/s] [kip-ft] [ft/s] [kip-ft] [%] [%] [6'-6"-6"] [127]
Site: White City Bridge, TP6, FL
Hammer Type: Safety Hammer with Cathead and Rope
15.5 19.1 9.8 0.19 11.2 0.273 78 54 5-6-6 11
32 18.9 9.5 0.17 10.5 0.2399 69 49 35blows/6" N/A Flat
33 18.9 8.4 0.14 9.8 0.209 60 30 50blows/6" N/A Flat
Site: Apalachicola River Bridge, FL
Hammer Type: Safety Hammer with Cathead and Rope
20 20.3 9.9 0.19 11.4 0.2828 81 54 2-4-4 7
25 20.0 9.7 0.20 114 0.2681 77 57 1-2-2 4
55 18.8 9.8 0.18 11.2 0.273 78 51 2-2-4 5
75 20.3 9.1 0.19 11.0 0.2633 75 54 4-4-3 6
89 22.3 99 0.22 11.3 0.2779 79 57 8 blows/6" N/A Flat
Site: Sunshine Skyway Bridge, FL
Hammer Type: Safety Hammer with Cathead and Rope
5 17.5 8.7 0.14 10.4 0.2354 67 40 6-6-3 6
10 17.2 9.3 0.13 10.9 0.2585 74 37 1-2-3 3
15 17.4 8.9 0.12 101 0.222 63 34 4-3-2 3
20 18.6 9.0 0.15 10.9 0.2585 74 43 4-5-10 11
25 17.4 8.1 0.15 10.2 0.2264 65 43 1-0-1 1
27.5 19.2 8.2 0.11 11.2 0.273 78 31 1-0-1 1
30 19.3 9.1 0.18 11.7 0.2979 85 51 1-4-3 6
35 16.8 7.7 0.13 10.2 0.2264 65 37 1-3-4 4
40 18.9 10.2 0.18 12.4 0.3346 96 51 2-3-3 5
45 17.5 10.4 0.19 11.2 0.273 78 54 40blows/6" N/A Fiat
455 17.4 9.4 0.16 10.3 0.2309 66 46 8-21-26 36
50 19.7 11.0 0.21 11.9 0.3081 88 60 8-11-13 24
53 17.6 9.6 0.17 10.6 0.2445 70 49 58blows/6" N/A Flat
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Table E.1: SPT Rod Top Measurements (continued)

Depth FT1 VT1 EMX Vimpact E\inetic Hammer Transfer N Ngo Remarks
Efficiency | Efficiency
[ft] [kips] [ft/s] [kip-ft] [ft/s] {kip-ft] [%] [%] [6"-6"-6"] [127
Site: Aucilla River Bridge, FL
Hammer Type: Safety Hammer with Cathead and Rope; Rig #5

5 18.9 10.4 0.19 11.7 0.2979 85 54 7-8-10 16

10 26.0 12.2 0.21 12.0 0.3133 90 60 4-2-2 4

15 27.4 13.0 0.24 11.7 0.2979 85 69 3-3-3 7

20 256 12.0 0.22 11.5 0.2878 82 63 3-2-2 4

25 222 11.5 0.21 11.8 0.303 87 60 3-2-2 4

30 245 11.6 0.23 11.9 0.3081 88 66 3-2-2 4

35 235 10.9 0.24 11.4 0.2828 81 69 1-2-3 6

40 252 11.8 0.23 11.7 0.2979 85 66 4-3-4 8

45 24.8 11.5 0.22 11.2 0.273 78 63 1-2-2 4

55 25.4 12.1 0.27 115 0.2878 82 77 19-28-29 73

60 23.7 11.2 0.25 11.5 0.2878 82 71 18-19-26 53

65 242 11.4 0.25 11.6 0.2928 84 71 33-35-31 78

Site: Vilano Bridge - East, FL78
Hammer Type: Safety Hammer with Cathead and Rope

5 22.0 11.6 0.21 1241 0.3186 91 60 3-2-2 4

10 22.7 11.8 0.21 11.9 0.3081 88 60 3-2-1 3

15 25.3 12.0 0.22 12.3 0.3292 94 63 2-1-1 2

20 18.1 9.0 0.15 12.3 0.3292 94 43 1-1-4 4

25 246 11.6 0.25 12.9 0.3621 103 71 9 blows/6" N/A Flat
25 24.0 11.7 0.23 - 0 0 66 1-1-2 3

30 24.0 11.8 0.25 12.7 0.351 100 71 2-4-10 17

35 255 11.8 0.25 121 0.3186 91 71 43blows/12" N/A Flat
35 23.3 11.9 0.28 12.7 0.351 100 80 1-2-7 12

40 25.6 12.1 0.26 121 0.3186 91 74 35blows/6" N/A Flat
40 24.7 11.7 0.24 12.2 0.3239 93 69 7-10-9 22
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Table E.1: SPT Rod Top Measurements (continued)

Depth FT1 VT1 EMX Vimpact Einetic Hammer Transfer N Ngo Remarks
Efficiency Efficiency

[ft] {kips] (ft/s] | [kip-fi] fft/s] [Kip-ft] (%] (%) .| [6-6-67 [12']

Site: Vilano Bridge - West, FL

Hammer Type: Safety Hammer with Cathead and Rope

30 23.9 11.8 0.25 - 0 0 71 1-0-1 1
35 25.9 1.8 0.25 - 0 0 71 1-0-1 1
42 28.5 12.0 0.27 12.5 0.34 97 77 1-0-1 1
45 26.2 129 0.28 -- 0 0 80 1-0-1 1
50 28.7 1.7 0.25 12.8 0.3565 102 71 1-1-1 2
55 21.7 10.7 0.21 12.2 0.3239 93 60 1-1-1 2
59 24.0 12.2 0.25 12.5 0.34 97 71 1-0-1 1
64 24.4 12.0 0.25 12.5 0.34 97 71 2-3-5 9
67 241 11.9 0.24 -- 0 0 69 3 blows/6" N/A Flat
68 23.0 119 0.25 125 0.34 97 71 3-2-3 6
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APPENDIX F
TEST SITES INFORMATION

Appendix F presents detailed test site information including site plan, soil, pile, and hammer
information, pile driving record, static load test results and cone penetration test results wherever
available. The test sites are presented in the following order: St. Mary, Cleveland, OH; Fore
River Bridge, Portland, ME; C&D Canal Pier 17 and Pier 21, DE; White City Bridge Test Pile 3
and Test Pile 6, FL; Apalachicola River Bridge, FL; Aucilla River Bridge, FL; Vilano Bridge East

and West Embankment, FL.

F.1 ST. MARY, CLEVELAND, OH (DB_ID # 43)

Pile Information:
Type:

Cross Sectional Area:
Length:

Date Driven:
Penetration:

Hammer Information:
Manufacturer - Model:
Type:

Helmet Weight:

Hammer Cushion Material:
Hammer Cushion Area:

Hammer Cushion Thickness:

Pile Cushion Material:
Pile Cushion Area:
Pile Cushion Thickness:

Soil Boring Log No.:
CPT Results No.:

Static Load Test Information:

Test Date:
Maximum Load:
Davisson's Failure Criterion:

H-Section 12x53 (F',=36 ksi or 248 MPa).
15.50 in® or 10 000 mm?.

120 ft or 36.6 m.

2/26/1992.

105 ft or 32 m.

Vulcan 506.

Single Acting Air Hammer.

Unknown (Standard: 0.75 kips or 3.3 kN).
Unknown (Standard: Hamortex).

Unknown (Standard: 99.4 in® or 64 133 mm?).
Unknown (Standard: 7.38 in or 4 762 mm?).
None.

None.

None.

L-4.

None.

3/18/1992.
330 kips or 1 468 kN,
315 kips or 1 401 kN,
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-+— Indicates Boring Location

Figure F.1a: Site Plan - St. Mary




Description Blows Depth Summary ot lest Results
on to Col.1 - Natural Moisture, %
Spoon | bottom | Col.2 - Unconfined Shear Stress, #/SF
for of Col.3 - Strain, %
12" Sample | Col.4 - Loss on Ignition @ 600°C
Col.5 - Unit Dry Weight, #/cu-ft
[ft] Surface Elevation: 502 [ft] 1 2 3 4 5
0 Fill: cinders, sand, gravel, brick, slag, some
rubble; gray w/ brown silty sandy clay w/slag
layers (petroleum odor) 13 4.0
14 6.5
Silt, gray, clayey, sandy w/s organic material
10 gary, sandy, w/s sand seams & organic 3 10.0 30.4 3.7
materials * 81 12.0 32.1 455 10.5 3.6 93
2/1.5 13.5 27.2 4.6
Sand, gray, silty w/tr. gravel, wood & organic 4 15.0 32.6 4.0
material
20 gray witr. silt 8 20.0
w/s organic material 10 25.0 4.6
30 i1 30.0
gray w/sand & gravel seams 6 35.0
40 Sand & Gravel, gray, silty w/ small cobbles 30 40.0
34 45.0
Clay, gray, silty w/s sand, tr. gravel
50 25 50.0 19.1 2705 | 1741 112
42 55.0 19.1 2625 | 16.3 112
60 gray, silty 34 60.0 19.4 | 2695 | 20.0 111
28 65.0 21.1 2330 | 14.8 109
70 26 70.0 21.4 | 1850 | 20.0 106
39 75.0 *hE
80 27 80.0 21.1 1775 | 13.3 107
gray, silty w/tr. sand
10 85.0 33.2 560 13.9 90
(continue...)
Figure F.1b: Soil Boring Log - St. Mary
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Description Biows epth Summary of est Results
on to Col.1 - Natural Moisture, %
Spoon | bottom | Col.2 - Unconfined Shear Stress, #/SF
for of Col.3 - Strain, %
12" Sample | Col.4 - Loss on Ignition @ 600°C
Col.5 - Unit Dry Weight, #/cu-ft
[ft] Surface Elevation: 502+ [f] 1 2 3 4 5
90 10 90.0 32.0
* S-2 93.0 245 1670 8.0 95
14 95.0 29.0 560 20.0 95
gray, silty, sandy w/ gravel & rock
100 frags., tr. small sand layers & cobbles 42 100.0 15.7 | 3340 | 131 118
**104 105.0 17.7
gray, silty, w/s sand, tr. gravei & rock
110 frags. & some silt seams 50 110.0 20.4 2130 11.7 107
37 115.0 26.5
gray, silty w/tr. grave! & rock frags.
120 16 120.0 305 780 16.7 95
12 125.0 31.3 515 13.8 93
*S-3 128.5 31.4 1335 14.4 95
130 17 130.0 30.1
13 135.0 25.1 705 17.4 102
140 11 140.0 29.4 790 20.0 97
gray silty w/tr. sand, some silt seams 20 145.0 27.0
150 17 150.0 26.1
End of Boring at 150.0 ft
REMARKS:
Encountered water at 5.0 ft
Water at 1.0 ft on completion
* Shelby Tube
** Drove Rock
*** No Recovery
Boring Completed: 7/25/91
Location: Cleveland, OH
Job No.: C4775

Figure F.1b

. Soil Boring Log - St. Mary (continued)
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Pile Driving Report
St. Mary’'s Concrete Copr.

Location:
Pile Type; H Pile
Dimensions: 12x53x60'

Tip Elevation: 478’ =
Ground Surface Elev. 583" =

Pile No. 5

Date: 2/26/92

Hammer:  Vulcan 506
Energy: 32,500 ft-Ib.
Contractor; Great Lakes
(Test Pile)

removed. Obstruction was removed by a backhoe. Splice @ -60’, weld time = 8:00 - 9:00.

End of Driving at 105 ft.

Signed: SDK

Depth Blows Depth Blows Depth Blows Depth Blows Depth Blows
[ft] /it (] /it (] /it [t] it [ft] /it
1 29 2 57 14 85 24 113
2 30 2 58 20 86 27 114
3 31 2 59 18 87 25 115
4 32 2 60 17 88 28 116
5 33 3 61 17 89 27 117
6 34 2 62 21 90 27 118
7 35 3 63 20 91 26 119
8 36 3 64 20 92 28 120
9 37 3 65 21 93 29 121
10 38 4 66 22 94 25 122
11 39 3 67 22 95 29 123
12 40 4 68 22 96 29 124
13 41 4 69 23 97 31 125
14 42 3 70 23 98 29 126
15 43 4 71 22 99 34 127
16 44 4 72 23 100 34 128
17 45 4 73 27 101 43 129
18 46 5 74 24 102 44 130
19 47 6 75 24 103 46 131
20 48 8 76 27 104 50 132
21 49 7 77 24 105 52 133
22 50 6 78 25 106 134
23 51 8 79 26 107 135
24 52 8 80 28 108 136
25 53 6 81 28 109 137
26 54 11 82 30 110 138
27 55 10 83 27 111 139
28 10 56 10 84 27 112 140
Remarks: Encountered concrete footing 1o -4’ below grade. Botiom 2 of pille was damaged and

Figure F.1c: Pile Driving Record - St. Mary
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500 T P
! ) St. Mary, Cleveland, OH |
[ /! ]
400 [ J . _ .
[ S Davisson’s Failure Load |
— / 315 kips ]
& 300 | j
= | .
3 ]
g -4
Q200 | 1
100 | ]
/ ]
’ ]
7 4

0 y 2 A [l s N N L ] " N P
0 2 3 4

Displacement, [inches]

Figure F.1d: Static Load Test Results - St. Mary

F.2 FORE RIVER BRIDGE, PORTLAND, ME (DB_ID # 24)

Pile Information:
Type:

Cross Sectional Area:
Length:

Date Driven:
Penetration:

Hammer Information:
Manufacturer - Model:
Type:

Helmet Weight:

Hammer Cushion Material:
Hammer Cushion Area:

Hammer Cushion Thickness:

Pile Cushion Materia!:
Pile Cushion Area:
Pile Cushion Thickness:

Soil Boring Log No.:
CPT Results No.:

Static Load Test Information:

Test Date:
Maximum Load:
Davisson's Failure Criterion:

Closed End Steel Pipe, concrete filled before load test.
18 in or 457 mm O.D.; 0.5 in or 12.7 mm Wall Thickness.
27.50 in® or 17 743 mm?.

59.8 ft or 18.2 m.

1/19/1990.

50.67 ft or 15.44 m.

Kobelco K45.

Open End Diesel Hammer.
3.25 kips or 14.46 kN.
Micarta.

576 in% or 371 635 mmZ.
3.5 in or 89 mm.

None.

None.

None.

B-558.
None.

2/8/1990.
400 kips or 1 779 kN.
350 kips or 1 557 kN.
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/ Bonng B558
Custom Bundlng

f '\\/

Fore River Test Site
Bridge \--

International Ferry Terminal

Figure F.2a: Site Plan - Portland
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The following is transcribed from Haley and Aldrich’s Boring No. 6558-88
Date Aug. 30, 1988

Elevation SPT - N Depth-ft Description
12.33 22 11.50 Sand
7.33 18 13 Silty Sand
2.33 3 42 Sand
-2.67 300 35.00 Sand and Gravel
-7.67 33 30.00 Sand
-12.67 29
-17.67 34 Notes:

-22.67 23 Depth O = EI. 12.33
-27.67 15 Water at depth 9.6 ft
-32.67 34 Sampler 140 Ibs, h = 30"
-37.67 32

-42.67 39

-47.67 30

-52.67 57

-57.67 38

-62.67 920

-67.67 28

-72.67 17

-77.67 22

-82.67 26

-84.67 29

-87.67 38

-92.67 60

-97.67 133

-102.67 206

Figure F.2b: Soil Boring Log - Portland
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Project: Fore River Bridge Replacement.

Client: T.Y. LIN International.
Pile Contractor: Same as general.
Pile Type: 18" O.D. x 0.5" wall thich; Closed End;
Pile Hammer: Kobelco K-45.
Date Driven: 1/19/1990.

Measured Length: 59’ 9"; Length deducted after driving: 6’ 1"; Total final length: 53'8".
Pile Elevations: Top - 12.5 ft; Tip - -41.2 ft.

Pile Driving Record

File No. B946-00
General Contractor: Reed & Reed, Inc.
Pile No.: T23

Design Capacity: N/A
Rated Energy: 92,760 ft.Ibs.
Date Concrete: 1/26/1990.

Depth Blows Stroke Depth Blows Stroke Depth Blows Stroke
[ft] /ft [ft] [ft] /it [ft] [ft] /ft [ft]
1 Auger 26 17 51 16
2 Auger 27 16 52
3 Auger 28 18 53
4 Auger 29 18 54
5 Auger 30 18 55
6 2 31 18 56
7 1 32 .20 2.5 57
8 1 33 18 58
9 1 34 21 59
10 2 35 22 - 60
11 6 Fall 36 20
12 10 37 21 Restrike Test
13 11 38 22 Depth Blows Stroke
14 8 0.5 39 19 [in] /in [ft]
15 8 40 22 1 2
16 10 41 17 2 1
17 11 soft 42 16 3 1
18 10 blows 43 15 4 1
19 11 1.5 44 13 5 1
20 12 45 13 6 1
21 14 2.0 46 12 12 6
22 15 47 13 2.0 24 12
23 13 48 13
24 13 2.0 49 15
25 15 50 15
Remarks: Stop Driving 1/19/1990 at 51.0 ft. Restrike 1/25/1990, 2 ft down 1o 53.0 I,

Figure F.2c: Pile Driving Record
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600 ——r—— ]

i Fore River Bridge, Portland, ME

500 | ! ]

3 ! o Davisson's Failure Load

400 : 350 kips .
[724

a ]
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~ 300 .

ho] -
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S 4
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100 .
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15 2 2.5 3

Displacement, [inches]

Figure F.2d: Static Load Test Result - Portland

F.3 C&D CANAL, PIER 17, DE (DB_ID # 204)

Pile Information:
Type:

Cross Sectional Area:
Length:

Date Driven:
Penetration:

Hammer Information:
Manufacturer - Model:
Type:

Helmet Weight:

Hammer Cushion Material:
Hammer Cushion Area:

Hammer Cushion Thickness:

Pile Cushion Material:
Pile Cushion Area:
Pile Cushion Thickness:

Soil Boring Log No.:
CPT Results No.:

Static Load Test Information:

Test Date:
Maximum Load:
Davisson's Failure Criterion:

24 in (610 mm) Square Prestressed Concrete Pile.
576 in* or 371 635 mm?.

75.0 ftor 22.9 m.

3/10/1993.

66.0 ft or 20.1 m.

Delmag D46-32.

Open End Diesel Hammer.
6.0 kips or 26.7 kN.
Aluminum and Micarta.
415.5 in? or 268 080 mm?.
3.0inor 76 mm.

Oak.

576 in® or 371 635 mm?.

8 in or 203 mm.

SB #424.

None.

3/31/1993.
1,200 kips or 53 376 kN.
1,150 kips or 51 152 kN.
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SB-423
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Figure F.3a: Site Plan - CD17
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STATE OF OELAWARE PAGE 20F &
DEPARTHENT QF TRANSPORTATION
DIVISION OF HIGHWAYS
’ BORING NO, SB # 424
89-110-06 € AND D CANAL BRIDGE ( ST. GEORGES ) SUBSURFACE INVESTIGATION
LOCATION: STA. 145480, &5’ Rt. CENTERLINE ( S.R. 1, U.S. 13, RELIEF ROUTE )

SAMPLE
NG. DEPTH BLOWS /&Y SAMPLE DESCRIPTION CLASS/G.!. REMARKS
1 3.5¢ 3 Moist to wet firm seams of fine sandy clay  A-7-5 (11) Field Penetrometer
3 w/light brown thin sesms of silty sand, Reading : 0.5-1.5 T.S.F.
5.0/ 5 some organic matter, trace of gravel.
¢ Spoil Area )
16" sample 16" Recovery
== .
2 8.5/ 3 Wet stiff gray-green clayey fine sandy silt A-4 (0)
7 w/seans of dark gray silt, some organic
10.0¢ 8 matter, trace of coarse sand and gravel.
( Spoil Area )
144 Sample 14 Recovery
RREE
3 13.5¢ 4 Wet mediun dense gray-green gravelly fine A=2=4 (Q)
-} to coarse sand w/seams of_gray-silt,
15.0¢ é trace of organic matter.
¢ Spoil Area )
* 10" Sample 10" Recovery
==X .
4 18.5¢ 3 Saturated loose gray-green fine sand - A=2-4 (0) 3/8/89 8:00 a.m.
3 w/some silt and mica, trace of organic Vater 3 19.0/
20.0¢ 3 matter and coarse sand.
C Spoil Area )
12% Sample 12" Recovery
E - — 3
5 23.57 1 Saturated very loose gray-green micacsous A=2-4 (0)
2 _silty fine sand w/trace of organic matter
5.0/ 2 ard coarse sand.
¢ Speil Area )
16" samle 164 Recovery
=
8 28.5’ 1 Saturated soft gray-green micacsous clayey. A4 (0)

1 fine to. coarse- sandly-silt w/trace of gravel
and organic matter. (9" Sample)
7 30.0/ 2 Saturated soft light brown organic silty A-T-5 (9
fine sandy clay w/trace of coarse sand.
(9" Sampte) ( Spoil Ares )

189 Recovery
E - ]
8 33.5¢ W/H - Saturated very loose light brown silty A-2-4 (D)
/4 coarse to fine sand w/some gravel.
35.0¢ W/R
104 Sample : 10“ Recovery

Figure F.3b: Soil Boring Log - CD17
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89-110-06
LOCATION: STA. 145+30, 65’ Rt. CEKRTERLINE

STATE OF DELAWARE
DEPARTHENT QOF TRANSPORTATION
DIVISION OF HIGHWAYS

C AND O CANAL BRIDBGE ( ST. GEDRGES ) SUBSURFACS [NVESTIGATION
¢ S.R. 1, U.S. 13, RELIEF ROUTE )

PAGE &4 QF 6

BORING NO. SB % 424

SAMPLE
NO. DEFTH BLOVS/5M SAMPLE DESCRIPTION CLASS/G. 1. REMARKS
18 73.57 2 Saturated dense brown to gray-green silgy A=2-4 (0)
17 fine sand w/sone mica, trace of organic
75.0/ 19 matter,
16
12% Sample 12% Recovery
R -
19 78.5° 14 Saturaced medium dense gray-green micacecus A-2-4 (0) Fleld Penetrometer
13 silty fine sand w/some organic matter, Reading : 1.0 T.S.F.
8a.0’ 12 trace of coarse sand,
15
12" Sample 12% Recovery
xR
20 83.5/ é Saturated very stiff gray-green micaceous A=7-5 (2) Field Penetrometar
9 silty fine sandy clay w/some organic matter. Reading : 1.0-1.5 T.s.F.
as.0’ 11
14" sample 14" Recovery
=
21 88.5 7 Saturated very stiff gray-green micaceous A-7-5 (1) Field Penetrometer
10 silty fine sandy clay w/scme organic mactar. Reading : 1.5 T.S.F.
$0.0/ 12
12" sample 12% Recovery
== '
2  93.5¢ 4 Saturated very stiff gray-green silty fine  A-7-6 (9) Field Penatrometer
9 sandy clay w/some organic matter, trace of Reading : 1.5 T.S.F.
95.0¢ 13 mica.
16" sample 16" Recovery
=s
S8 98.5¢ 9 Saturated very stiff dark gray organic A-7-6 (25) Field Penetrometer
14 silty fine sandy clay w/trace af mica. Reading : 2.0 T.S.F.
100.0° 14
17" sample 17" Recovery
L. - ]
U-2 100.8¢Y Press Saturated dark gray organic silty clay. = <=ce=<ewe-
2% Sample
102.0/
23" Recovery
E - - 1
25 103.5¢ 8 Saturated very stiff dark gray organic A=7-6 (38) Field Penetrometer
12 silty fine sandy clay w/trace of mica. Reading : 2.25 T.S.F.
105.07 14

Figure F.3b: Soil Boring Log - CD17 (continued)
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STATE QF DELAUARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

89-110-06 C AND O CANAL BRIDGE ( ST. GEORGES ) SUBSURFACE INVESTIGATION
LOCATION: STA. 145+80, &5/ Rt. CENTERLINE ( S.R. 1, U.S. 13, RELIEF RCUTE )

PAGE 4 OF 6§

BORING NO. SB # 424

SAMPLE
NO. DEFTH BLOWS /5% SAMPLE DESCRIPTION CLASS/G.I. REMARKS
18 73.5¢ 2 Saturated dense brown to gray-green silty A=2-4 (0)
17 fine sand w/3ome mica, trace of organic
75.0¢ 19 matter.
n)L
12" sample 12" Recovery
E -
19 78.5/ 14 Saturated medium dense gray-green micaceous A-2-4 (0) - Field Penetrometer
i3 silty fine sand w/some organic matter, Reading : 1.0 T.S.F.
84.0’ 12 trace of coarse sand.
15 ' |
12" sample 12" Recovery
E- -
20 83.5/ [ Saturated very stiff gray-green micaceous A-7-3 (2) Field Penetrometer
9 silty fine sandy clay w/some organic matter. Reading : 1.0-1.5 T.S.F.
85.07 11
147 Sample 14" Recovery
- ]
21 83.5 7 Saturated very stiff gray-green micaceous A-7-5 (1) Fiald Penatrometer
10 silty fine sandy clay w/some organic matter. Reading : 1.5 - T.S.F.
90.0/ 12 .
12" sample 12" Recovery
k- -3
2 93.5¢? 4 Saturated very stiff gray-green silty fine A-7-6 (9) Fleld Penetrometer
9 sandy clay w/some organic matter, trace of Reading : 1.5 T.S.F.
95.07 13 mica.
16" Sample 164 Recovery
FRRE IXEBTEW IRTEERETR
= 8.5/ 9 Saturated very stiff dark gray organic A-T-6 (25) Field Penetrometer
14 silty fine sandy clay w/trace of mica. Reading : 2.0 T.S.F.
. 100.0¢ 14
1™ Sample 17" Recovery
==
U-2 100.07 Press Saturated dark gray organic silty clay, —  <=cce-e---
2% Sample
102.07
23" Recovery
k- - 4
&S 103.5¢ 3 Saturated very stiff dark gray organic A=-7-6 (36) Field Penetrometer
12 silty fine sandy clay w/trace of mica. Reading : 2.25 T.S.F.
105.07 14 .

Figure F.3b: Soil Boring Log - CD17 (continued)
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G9¢

LOCATION DEPTH 2.5

¢ FIELD DATA

SB # 424 Swl ( TEST »
STA. 3.5- 5.0 100
145480 S#2
65' Rc. 8.5-10.0 100
CENTER S#d
LINE 13.5-15.0 100
Skh
18.5-20.0 100
Swi
23.5-25.0 100
S#6
28.5-2%9.2 100
Sw?
29.2-30.0 100
S»8
33.5-35.0 100
S#9
38.5-40.0 100
S»l0
43.5-45.0 100
S#ll & U-1
46.9-47.0 100
S#12
48.5-50.0 190
S#l3
53.5-54.5 100
S#l4
54.5-55.0 100
S#15
58.5-60.0 100
S#l6
63.5-65.0 100
S#17

68.5-70.0 100

MATERIALS ARD RESEARCH DiviSION
SUMMARY OF SOIL ANALYSIS TESTS

89-110-06 NAME- - - C AND D CANAL BRIDGE(ST.GEO.)
SUBSURFACE INVESTIGATION
(S.R. 1,U.5. 13,RELIEF ROUTE)

MARCH 16, 1989

diokkkkdkkik PERCENT PASSING dtidadiaioik
1 3/8 4 10 40 200 LL PL

: 3/8/89,3/9/89,3/10/89 )

4959-4994 )
100 100 99 93 98 94 55 54 31
100 100 96 95 9% 85 40 29 22
100 100 9S4 85 75 53 17 - -
100 100 100 100 100 99 17 - -
100 100 100 100 100 99 22 -- --
100 100 100 99 9% 74 45 24 17
100 100 100 100 100 97 S4 53 32
100 100 97 9% 89 48 27 - --
100 100 100 100 100 92 80 64 37
100 100 100 100 100 100 67 84 4l
100 100 100 98 97 78 50 21 17
100 100 100 100 100 97 31 30 18
100 100 100 100 100 98 34 37 25
100 100 100 100 100 98 71 48 21
100 100 99 99 98 93 19 - -
100 100 100 100 100 98 21 - -
100 100 100 100 100 99 19 - -

PAGE

MO

38
25
15
37
47
19
52
16
55
49
19
25
29
32
27
28
29

OR

s v

N N &N Ww

11

PI

23

NP
NP
NP

21

27
43

12
12
27
NP
NP

NP

CLASS

A-7-5

A-4
A-2-4
A-2-4
A-2-4

A-4
A-7-5
A-2-4
A-7-5
A-7-5

A-4
A-2-6
A-2-6
A-7-6
A-2-4
A-2-4

A-2-4

(M ¢

11

o v © 06 & o ©o

25
31

Figure F.3b: Soil Boring Log - CD17 (continued)




99¢

LOCATION

MATERIALS AND RESEARCH DIVISION

SUMMARY OF SOIL ANALYSIS TESTS PAGE 2
CONTRACT - 89-110-06 NAME--- C ARD D CARAL BRIDGE(ST.GEO.)
DATE----- MARCH 16, 1989 ~ SUBSURFACE INVESTIGATION

DEPTH 2.3

s#18
73.5-75.0 100
S#19
78.5-80.0 100
S#20
83.5-85.0 100
S#21
88.5-90.0 100
S#22
93.5-95.0 100
s#23  ( 98.5'-1
98.5-100.0 100
S#26 & U-2 (1
101.9-102.0 PRESS
s#25 ( 103.5°-
103.5-105.0 100
S#26 ( 10B.5°-
108.5-110.0 100
S#27 ( 113.5°-
113.5-115.0 100
S#28  ( 118.5'-
118.5-120.0 100
s#29  ( 123.5°-
123.5-125.0 100
S#30 ( 128.5'-
128.5-130.0 100
S#31  ( 133.5°-
133.5-135.0 100
S#32  ( 138.5'-
138.5-139.0 100
S#33  ( 1329.0°-
139.0-139.6 100
5#34  ( 143,5'-
143.5-145.0 100

(S.R. 1,U.S. 13 ,RELIEF ROUTE)

Wlkirkbkikak PERCENT PASSING trddobkaiia

2 1 38 4 10 40 200 1LliL PL MO OR PI CIASS GI
100 100 100 100 100 100 25 29 -- 28 3 NP A-2-4 O
100 100 100 100 100 99 28 30 -- 27 &4 NP A-2-4 O
100 100 100 100 100 100 37 45 30 28 & 15 A-7-5 2
100 100 100 100 100 100 40 42 31 31 5 11 A-7-5 1
100 100 100 100 100 100 54 49 28 31 5 21 A-7-6 9
00.0° )

100 100 100 100 100 100 73 61 28 31 7 33 A-7-6 25
01.9°-102.0" )

SANPLE - NO SIEVE ANALYSIS 79 30 41 7 49  --e-- --
105.0°' )

100 100 100 100 100 100 77 73 29 33 6 44 A-7-6 36
110.0° )

100 100 100 100 100 99 65 74 30 3 7 46 A-7-5 28
115.0* )

100 100 100 100 100 99 78 76 32 33 7 446 A-7-5 38
120.0° )

100 100 100 100 100 89 A4S 41 21 26 9 20 A-7-6 5
125.0° )

100 100 99 97 95 92 46 41 22 21 B8 19 A-7-6 5
130.0° )

100 100 100 100 100 9 51 35 25 25 6 10 A6 3
135.0° )

100 100 100 100 100 99 69 37 24 25 7 13 A-6 8
129.0¢ )

100 100 97 97 97 95 52 3% 21 21 6 13 A6 &
139.6° )

100 100 100 100 100 99 66 19 16 15 -- 3 A-6 O
145.0° )

100 100 100 100 100 100 45 16 -- 19 -- NP A6 O

Figure F.3b: Soil Boring Log - CD17 (continued)




SR-1 Construction Test Pile Driving Record Date: 3/10/1993
Location: C&D Canal Bridge; Ref. Bot. of Ft Elev.: 45.1 Casting Date: 12/18/1992
Hammer Type: Diesel; Make & Model: Delmag D46-32

Pile Type: 24 sq in. Prec. Prest. Conc.; Bent: 17 (NBL); Pile No.: 2; Pile Length: 75 ft

Pile Cushion: 8" oak; Required Bearing: 500 tons.

Depth T No. of | No. of | Hammer Remark Depith T No. of | No. of | Hammer Remark
of Tip | Blows | Blows Stroke of Tip | Blows | Blows Stroke
[fi] /it /min. [ft] [ft] /it /min. [ft]
5 9 45 6.8 Fuel #1 40 8 46 6.7
6 10 45 6.8 41 9 . 45 6.7
7 9 45 6.7 42 7 45 6.8
8 10 45 6.7 43 5 45 7.0
9 11 46 6.7 44 6 45 7.0
10 9 46 6.7 45 13 45 7.0
11 9 45 6.7 46 15 45 7.0
12 9 46 6.7 47 22 44 7.2
13 9 45 6.7 48 46 43 7.6
14 10 45 6.7 49 70 43 7.7
15 8 46 6.6 50 94 43 7.7
16 6 46 6.6 51 86 41 8.4 Fuel #3
17 5 46 6.6 52 87 37 10.1 Fuel #4
18 5 46 6.6 53 83 37 10.1
19 5 46 6.6 54 76 37 10.1
20 6 46 6.6 55 70 37 10.2
21 5 46 6.6 56 59 37 10.3
22 4 46 6.6 57 55 37 10.1
23 5 46 6.6 58 53 38 9.8 Fuel #3
24 5 45 6.7 59 52 38 9.7
25 7 45 6.8 60 51 38 9.7
26 8 45 6.8 61 47 38 9.7
27 8 45 6.7 62 49 38 9.6
28 7 45 6.8 63 48 38 9.6
29 7 45 6.8 64 50 38 9.7
30 7 45 6.7 65 47 38 9.7
31 7 45 6.7 66 49 38 9.7
32 7 46 6.7 67
33 6 46 6.6 68
34 7 45 6.7 69
35 7 45 6.7 70
36 7 45 6.7 71
37 7 45 6.7 72
38 8 45 6.8 73
39 6 46 8.7 74
Restrike (3/19/1993); Pile Penetration 51 T, 20 blows at 9.5 Tt Stroke (Fuel#4) and 0.173 movement or

116 blows/ft. Then continue driving.
Restrike (3/25/1993): Pile Penetration 66 ft; 20 blows at 8.9 ft Stroke and 0.155 movement or 129 blows/ft.

Figure F.3c: Pile Driving Log - CD17
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C&D Canal, Pier 17, DE J
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Figure F.3d: Static Load Test Result - CD17

F.4 C&D CANAL, PIER 21, DE (DB_ID # 203)

Pile Information:
Type: 24 in Square Prestressed Concrete Pile.
Cross Sectional Area: 576 in? or 371 612 mm?.
Length: ' 75.0 ft or 22.8 m.
Date Driven: 3/9/1993.
Penetration: 720 ftor 21.9 m.
Hammer Information:
Manufacturer - Model: Delmag D46-32.
Type: ' Open End Diesel Hammer.
Helmet Weight: : 6.0 kips or 26.7 kN.
Hammer Cushion Material: Aluminum and Micarta.
415.5 in? or 268 063 mm?Z.

Hammer Cushion Area:
Hammer Cushion Thickness: 3.0inor 76.2 mm.
Pile Cushion Material: Oak.

576 in® or 371 612 mm?,

Pile Cushion Area:
Pile Cushion Thickness: 8 in or 203.2 mm.

Soil Boring Log No.: SB #428.
CPT Results No.:. None.
Static Load Test Information:

4/14/1993.

Test Date:
1300 kips or 5 785 kN.

Maximum Load:
Davisson's Failure Criterion: 1300 kips or 5 785 kN.
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STATE OF DELAWARE
OEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHUAYS

l“MCT: 89-110-06 C AND D CANAL BRIDGE ( $T. GEORGES ) SUBSURFACE [NVESTIGATION

RING LOCATION: STA. 153+20, 63/ Lt. CENTERLINE

{ S.R. 1, U.S. 13, RELIEF ROUTE )

PAGE 20F 5

BORING NO. $B # 428

tlll.Y

Scress

29/89

-

12" sSarple 12 Recovery

SAMPLE
DEPTK BLOVS/6% SAMPLE DESCRIPTION CLASS/G. 1. REMARKS
3.5 3 Vet firm gray fine sandy silt w/some mice, A4 (0)
3 trace of organic matter.
5.0/ 3
84 Sample 8" Recavary
L ]
[ R 1 3 Vet lecse gray-graen silty fine sand A=2-4 (€0)
3 w/some mica, trace of orgsnic matter.
10.0¢ 2
8" Sample 8" Recovery
13.5/ /N Saturated soft gray-green organic sility A-7-5 (14)
73] clay w/some fine sand, trace of mica.
15.0/ U4}
10" Sample 10" Recovery
138.5¢ ['7}] Saturated soft gray-green organic clayey A6 (3)
/M fine sandy silt w/trace of mica.
20.0’ W/H
10% Sample 10" Recovery
3.5 {74 Saturated soft gray-green organic silty wsseucaccn Sgums of clay in top of
/N clay. speon.
25.907 1 Seans of peat {n bottom
of spaon.
8" Sample 8" Recovery
28.5¢ 3 Saturated loose gray-gresn sitty fine sand  A-2-4 (0) 3/29/89 8:30 a.m.
3 w/some mica, trace of organic mstter. Vater @ 30.07
30,0’ 5
9 Sample 9" Recovery
L]
13.57 e Saturated loose gray-green fine sand A-2-4 (0)
3 w/some siit and mica, trace of arganic
35.0 3 matter and coarse sand,
12* sample 12¥ Recovery
38.5 H Saturated stiff gray-green fine sangy silt  A-s (Q) Svams uf cluy in bottem
[ u/some organic matter and nica, trace of of spoon,
40.0/ 5 coarse sand.

BORING NO. S8 # 428
SURPACE ELEV. * 44.8'

ELEV. REF, : TOPOGRAPHY/PLANS

Figure F.4b: Soil Boring Log - CD21
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STATE GF DELAWARE
DEPARTMENT QF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3JOF 5

BORING NO, SB # 428

.ACT: 29-110-08 € AND D CANAL BRIDGE ¢ ST, GEORGEY ) SUBSURFACE INVESTIGATION

IRING LOCATION: STA. 153+20, €5' Lt. CENTERLINE

< $.R. 1, U.S. 13, RELIEF ROUIE )

r
ness

9/89

9

13

1%

77

18

SAMPLE
!IIFUI BLOUS/ 6" SAMPLE DESCRIPTION CLASS/G. 1. REMARKS
3.5/ 3 Saturated firm gray-green fine sardy sflt A6 CO)
H W/scme organic matter, trace of coarse
sand., (3" Sasple)
45.0° 3 Saturated soft gray-green aorganic silty w=we=seccse
clay. (6" sample)
14" Recovery
45.0°  Press Saturated brewn silt w/trace of clay and A6 (D)
Sample fine to coarse sand.
C Sample # 11 ¢ 46.97-47.0" ) removed from
47.0¢ battom of tube U-1. )
17" Sample 18" Recavery
48.5¢ 7 ¥Wet to saturated very stiff gray organic A-7-5 ¢&1)
8 silty clay w/trace of fine to coarse sand.
50.0’ 10
149 Sample 14" Recovery
53.5/ 8 Saturated brown peat. (6" Sample) sescacssas
55.0° 10 Saturated very atfff gray-green organic A6 (Q)
9 fine sandy silt w/trace of coarse sand.
(8" Sample) 14" Recovery
58.5/ 1 Wat to saturated very stiff gray-green fine A-4 (0)
12 sandy s{lt w/some organic matter and mica.
40.0¢ 12
14" sample 14" Recovery
43.5’ 5 Saturatad stiff gray fine sandy silt A-& (0)
6 W/some organic matter and mica.
65.0* 7
13" Sample 13" Recovery
48.57 4 Saturated stiff gray fine sandy silt A-4 (0)
7 w/some erganic matter, mica and clay.
70.0/ 8
14" Sample 14" Recovary
3.5 L] Seturated stiff gray clayey fine sandy silt A& (4)
6 w/some organic matter end mica.
75.00 7

13" Sarple 13% Recavery

Bl EV

RORING NO. SB # 428
SURPACE ELEV. + 46.8’
PFF - TRONRRAPRY /DI ANR

Figure F.4b: Soil Boring Log - CD21 (continued)
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STATE OF DELAVARE
OEPARTMENT OF TRANSPORTAT ION
DIVISION QF HIGHWAYS

TTRACT: 89-110-06 € AND D CANAL BRIDCE  3T. GROROES ) RASURPACE INVESTIOATION

MING LOCATION: STA. 15320, &5/ L. CEMTERLINE

¢ 8.8 1, U.8. 13, RELIEF ROUTE )

PAGE 4L OF §

BORING NO. SB ¥ 428

ALY
RESS NO.

/89 19

21

3729 &

%

SAMPLE
DEPTH ELOVS/6" SAMPLE DESCRIPTION CLASS/G.I. REMARKS
78.5¢ 7 Vet very stiff gray arganic silty fine A-T-5 (19)
8 sandy clay w/trace of mica.
80.0¢ 9
a3.5¢/ 9 Vet very stiff gray organic silty clay A-T-6 (35)
10 s/some fine sand, trace of mica.
8s.0¢ 1
13* Sample 13# Recovery
88.5¢ 9 Vet very stiff gray organic silty clay A-7-6 (52)
10 w/trace of fine sand snd mica.
90.0/ 10
14" Sample 14" Recovery
93.5¢ 17 Vet hard gray erganic silty clay w/same A-7-68 (48)
19 mica, trace of fine send.
95.07
16" sample 16% Recovery
98.5' 14 Wat hard gray organic silty fine sandy clay A-7-6 (42)
15 w/some mica, trace of coarse sand,
100.0/ F4]
13 !up‘te 18" Recovery
108.5/ 7 Wet hard gray orgenic silty fine sandy clay A-7-6 (23)
26 w/some mics, trace of coarse sand.
105.0/ 26
18" gample 18% Recovery
108.5¢ F] Wet hard gray organic silty fine sandy clay A<7-6 (7)
30 w/sone mica, trace of coarse sand.
110.0° 37
18" sample 18" Recovery
113.5¢ 15 Vet harg gray silty fine ssndy clay w/some  A-T7-6 ()
28 organic matter and mica, trace of coarse
115.07 37 ssnd.

18" serple 18" Recovery

RORING NO. S8 # 428
SURPACE ELEV. + 46.8/
ELEV. REF. : TOPOGRAPHY/PLANS

Figure F.4b: Soil Boring Log - CD21 (continued)
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€Le

LOCATION

SB » 428
STA.
153420
65’ Lt.
CENTER
LINE

DEPTH 2.5 2

MATERIALS AND RESEARCH D1vISION

SUMMARY OF SOIL AMALYSIS TESTS PAGE 1
89-110-06 . NAME--- C AND D CANAL BRIDGE(ST.CED.)
APRIL 6, 1989 SUBSURFACE INVESTICATION

(S.R. 1,U.S. 13,RELIEF ROUTE)

dhkkakkihik PERCENT PASSING itk
1 kY7 ] 4 10 40 200 LL PL MO OR PI CLASS CI

( FIELD DATA : 3/29/89,3/30/89 )
S#l  ( TEST # 6261-6291 )

3.5- 5.0 100 100 100 100 100 100 100 39 -- - 3 3 NP A-4 0
:?2-10.0 100 100 100 100 100 100 100 21 -~ -- 36 2 NP A-2-4 0
lgfg-IS.O 100 100 100 100 100 100 100 84 4 30 51 8 14 A-7-5 14
12?2-20.0 100 100 100 100 100 100 100 62 35 28 43 9 ? A-4 k)
2:?;-25.0 NO SIEVE ANALYSIS 36 28 56 12 8 ----- -
2:?:-30.0 100 100 100 100 100 100 100 23 .- -- 39 2 NP A-2-4 0
3§?;-35.0 100 100 100 100 100 100 99 15 -- -- 35 2 NP A-2-4 0
3:??-40.0 100 100 100 100 100 100 99 47 30 -- 3% 5 NP A-4 0
42?:-44.5 100 100 100 100 100 100 99 42 29 -- 30 5 NP A-4 0
azfg?as.o NO SIEVE ANALYSIS .- -- 62 11 -- ... -
S#ll & U-1 PRESS SAMPLE
46.9-47.0 100 100 100 100 100 100 99 96 27 2 32 -- k) A-4 k)

48.5-50.0 100 100

100 100 100 100 99 90 97 41 50 14 S6 A-7-5 61

53.5-54.0 RO SIEVE ANALYSIS =~ == 7% 28 .-  .ea.. --
52?%?55.0 100 100 100 100 100 100 96 40 -- -- 3 6 NP A-4 0
szfé?so.o 100 100 100 100 100 100 100 48 29 .- 27 5 NP A-4 0
6§f;f65.0 100 100 100 100 100 100 100 52 jo -- 29 5 NP A-4 ]
G:f;?T0.0 100 100 100 100 100 100 100 48 33 29 30 5 4 A-4 ]

Figure F.4b: Soil Boring Log - CD21 (continued)




12X4

LOGATION

MATERIALS AND RESEARCH DIVISION
SUMMARY OF SOIL ANALYSIS TESTS

APRIL 6, 1989

NAME- - -

PAGCE

C AND D CANAL BRIDGE(SY.GEO.)
SUBSURFACE INVESTIGATION
(S.R. 1,U.5, 13,RELIEF ROUTE)

*idkkkkhkiit PERCENT PASSING Fikkidkdikdd

3/8

100
100
100
100
100
100
100
100
100
100
100
100
100

CONTRACT- 89-110-06
DATE-----
DEPTH 2.5 2 1
S#ld
73.5-75.0 100 100 100
S#19
78.5-80.0 100 100 100
S#20
83.5-85.0 100 100 100
S#21
88.5-90.0 100 100 100
S#22
93.5-95.0 100 100 100
S#23 ( 98.5'-100.0' )
98.5-100.0 100 100 100
S#24 ( 103.5°-105.0' )
103.5-105.0 100 " 100 100
S#25 ( 108.5'-110.0' )
108.5-110.0 100 100 100
S#26 ( 113.57-115.0' )
113.5-115.0 100 100 100
S#27 ( 118.5°'-120.0° )
118.5-120.0 100 100 100
S#28 ( 123.5°-125.0' )
123.5-125.0 100 100 100
S#29 ( 128.5'-129.0' )
128.5-129.0 100 100 100
S#30 ( 133.5'-135.0" )
133.5-135.0 100 100 100
S#31 ( 138.5'-140.0* )
138.5-140.0 100 100 100

END

100

A

100
100
100
100
100
100
100
100
100
100

99
100
100
100

10

100
100
100
100
100
100
100
100
100
100

97

99
100
100

40

100
100
100
100
100
99
96
99
99
99
93
98
97
95

200

66
77
86
93
92
75
53
41
50
68
41
63
92
77

LL

36
53
63
75
71
80
79
55
43
43
30
16
23
24

PL MO OR
29 1 5
Jo 30 6
26 131 6
26 34 7
28 3 7
26 34 7
2?7 25 9
25 24 6
23 26 5
26 27 6
20 23 5
- 15 -
15 17 -
16 15 -

Pl

7
23
37
a9
43
34
52
30
20
19
10
NP

CLASS

A-4
A-7-5
A-7-6
A-7-6
A-7-6
A-7-6
A-7-6
A-7-6
A-7-6
A-7-6

A-4

A-4

A-4

A-4

GI

19
35
52
46
42
2)

12

& w0

Figure F.4b: Soil Boring Log - CD21 (continued)




SR-1 Construction Test Pile Driving Record Date: 3/9/1993
Location: C&D Canal Bridge; Ref. Bot. of Ft Elev.: 37.5 Casting Date: 12/18/1992
Hammer Type: Diesel, Make & Model: Delmag D46-32

Pile Type: 24 sq in. Prec. Prest. Conc.; Bent: 21 (NBL); Pile No.: 2; Pile Length: 75 ft

Pile Cushion: 8" oak; Required Bearing: 500 tons.

epth T No. of | No. ot [ Hammer Remark Depth | No. of 0. of | Hammer Remark
of Tip | Blows | Blows Stroke of Tip | Blows | Blows Stroke

[ft] /it /min. [ft] [ft] /ft /min. [ft]
0-19 Pile set 54 33 44 7.1 Fuel #1
20 14 Fuel #1 55 31 44 71

21 4 46 6.7 56 27 44 7.1

22 3 57 54 38 9.9 Fuel #4
23 3 58 44 38 9.9

24 3 59 40 38 9.8

25 2 60 41 39 9.4 Fuel #3
26 3 61 38 38 9.5

27 3 62 35 38 9.6

28 2 63 33 38 9.6

29 2 64 32 38 9.6

30 3 65 32 33 9.3

31 3 66 37 41 8.4 Fuel #2
32 3 67 36 41 8.5

33 4 68 38 41 8.4

34 4 69 33 40 8.6

35 7 47 6.6 70 36 41 8.5

36 9 46 6.6 71 34 40 8.7

37 11 45 6.7 72 34 40 8.8

38 12 45 6.7 73

39 14 45 7.0 74

40 20 44 7.1 75

41 31 44 7.2 76

42 45 44 7.3 77

43 40 44 7.2 78

44 40 44 7.2 79

45 27 42 7.9 Fuel #2 80

46 25 42 7.9 81

47 22 42 8.8 82

48 21 42 7.9 83

49 20 43 7.6 84

50 19 43 7.7 85

51 21 43 7.6 86

52 24 43 7.6 87

53 27 4 7.6 88 _

Restrike (3/19/1993); Plle Penetration 56 1T, 21 Dlows at 9.7 ft Stroke (Fuel#4) and 0.a07 movement o

68 blows/ft. Then continue driving.
Restrike (3/25/1993): Pile Penetration 72 ft; at 9.6 ft Stroke (Fuel#4) and 125 blows/ft.

Figure F.4c: Pile Driving Log - CD21
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C&D Canal, Pier 21, DE
1500 { ,———— Davisson’s Failure Load ]
7
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Figure F.4d: Static Load Test Result - CD21

F.5 WHITE CITY BRIDGE, FL ; TP3 AND TP6 (DB_ID # 62 AND 63)

Pile Information:
Type:

Cross Sectional Area:
Length:

Date Driven:
Penetration:

Hammer Information:
Manufacturer - Model:
Type:

Helmet Weight:

Hammer Cushion Material:
Hammer Cushion Area:

Hammer Cushion Thickness:

Pile Cushion Material:
Pile Cushion Area;
Pile Cushion Thickness:

Soil Boring Log No.:
CPT Results No.:

Static Load Test Information:

Test Date:
Maximum Load:
Davisson's Failure Criterion:

24 in Square Prestressed Concrete Pile.
576 in? or 371 612 mm?>.

(50.42 ft or 15.4 m for TP3) and (43.50 ft or 13.3 m for

TP6).
(8/22/1990 for TP3) and (3/13/1990 for TP6).

(37.45 ftor 11.4 mfor TP3) and (28.70 ft or 8.7 m for TP6).

Delmag D46-32.

Open End Diesel Hammer.
10.14 kips or 45.1 kN.
Conbest.

415.3 in? or 267 934 mm?,
3.5 in or 88.9 mmZ.
Plywood.

551.0 in? or 355 483 mm?Z.
7.50 in or 190.5 mm.

(B-4 for TP3) and (B-8 for TP6).

None.
TP3 TP6
3/29/1990. 3/23/1990.

700 kips or 3 115 kN.
630 kips or 2 803 kN.

600 kips or 2 670 kN.
460 kips or 2 047 kN.
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Figure F.5b: Soil Boring Log - White City
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Test Pile Driving Record

Job No.:11120-016: Name: White City Bridge Date 3-22-90
Job Location: White City, FL Pile No. Test Pile #3
Pile Location: Pier #5 Datum: MSL

Hammer: Make and Model: Delmag D46-02
Time: Start Driving: 10:20 am
Finish Driving: 11:15 am
Remarks: Fuel setting #2
PDA - 450 to 500 kips @ EOD
15 min restrike at 28 blows / 3"

Pile Type: Square Prestressed Concrete
Tip Diam. 24 in; Butt Diam. 24 in
Length 50 ft 5 in

Penetration:

Ground Elev. Before Driving: +4.6 ft
Tip Elev. After Driving: -32.6 ft

Depth No. of Remarks Depth No. of Remarks
of Tip Blows of Tip Blows
_[ft] [ft]
0 21 9
1 22 6
2 23 5
3 24 4
4 25 4
5 26 4
6 27 8
7 28 8
8 29 8
9 4 30 8
10 6 31 7
11 9 32 6
12 10 33 9
13 10 34 12
14 10 35 30
15 10 36 65
16 11 37 85
17 9 28/3" EOD
18 8
19 10
20 11

Figure F.5¢: Pile Driving Log - White City, TP3
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Test Pile Driving Record

Job No.:11120-016 Name: White City Bridge Date 3-13-90
Job Location: White City, FL Pile No. Test Pile #6
Pile Location: Pier #8 Datum: MSL

Hammer: Make and Model: Delmag D46-02
Time: Start Driving: 11:40 am
Finish Driving: 11:52 am
Remarks: Pile cushion = 7.5" plywood
Hammer fuel setting #2
‘ PDA - 17 kip-ft

Pile Type: Square Prestressed Concrete
Tip Diam. 24 in; Butt Diam. 24 in
Length 43 ft 6 in

Penetration:

Ground Elev. Before Driving: +2.7 ft
Tip Elev. After Driving: -25.8 ft

vepth No. ot Remarks Depth No. of Remarks
of Tip Blows of Tip Blows
[ft] (ft]
0 21 0
1 22 2
2 23 0
3 24 0
4 25 2
5 26 8
6 27 42
7 28 65
8 15/3" EOD
9 20/2.5" R1
10 1
11 1
12 3
13 9
14 15
15 13
16 11
17 9
18 5
19 3
20 2

Figure F.5d: Pile Driving Log - White City, TP6
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White City Bridge, TP3, FL |
800 | ." /—— Davisson’s Failure Load -
( :' 630 kips
g 600 i
=, ]
el '
o i
S 400 | ;
200 |- ;
0 '. ] . M 2 L " .
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Figure F.5e: Static Load Test Result - White City, TP3
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Figure F.5f; Static Load Test Result - White City, TP6
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F.6 APALACHICOLA RIVER BRIDGE, FL (DB_ID # 1)

Pile Information:
Type:

Cross Sectional Area:
Length:

Date Driven:
Penetration:

Hammer Information:
Manufacturer - Model:
Type:

Helmet Weight:

Hammer Cushion Material:
Hammer Cushion Area:

Hammer Cushion Thickness:

Pile Cushion Material:
Pile Cushion Area:
Pile Cushion Thickness:

Soil Boring Log No.:
CPT Results No.:

Static Load Test Information:

Test Date:
Maximum Load:
Davisson's Failure Criterion:

24 in Square Prestressed Concrete Pile with 12 in

diameter hollow.

462.90 in? or 27 677 mm°.
98.0 ft or 29.9 m.
9/4/1986.

90.62 ft or 27.6 m.

Vulcan 020.

Single Acting Air Hammer.
Unknown (Standard: 5.20 kips).
Blue Nylon.

298.7 in® or 192 709 mm?®.

6.0 in or 152.4 mm.

Plywood.

576 in® or 371 612 mm>.

9 in or 228.6 mm.

Hole No. 3.
CP3.

9/16/1986.
960 kips or 4 272 kN.
958 kips or 4 263 kN.
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Figure F.6a: Site Plan - Apalachicola
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Apalachicola River Bridge, FL
Sounding No. C-P3

GSE = +5.09 it

Loc'n: STA1095+70, 7.42ft Left CL

Figure F.6c: CPT Results - Apalachicola
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Location: PIER 3

Original Driven Length: 98 ft

APALACHICOLA RIVER BRIDGE TEST PILE RECORD

Date Driven: 4 SEP 1986

Hammer No.1 (Original Driving):

Reference Elevation: +7.62

Pile Number: 7

Length at Redrive: 93.25 ft

Date Final Redrive: 17 SEP 1986

Vulcan 020

Energy: 60,000 ft-Ib
Pile Cushion: 9" Pine Plywood

Pile Type: 24" SQ. CONC.

Point Protector: No
Final No. of Splices: 0

Ram Weight: 20,000 Ib

Capblock: 6" Blue Polymer
Approximate Mudline Elevation: +5.22
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Elev. Distance No. Blows Notes Elev. Distance NO. Blows Notes
Pile driven of per Pile driven of per
Tip [ft orin] blows in Tip [ft orin] blows in
-24.04 half -62.04 1 36 3.00
-25.04 1 10 0.83 strokes, -63.04 1 37 3.08
-26.04 1 9 0.75 instr. -64,04 1 36 3.00
-27.04 1 9 0.75 attached -65.04 1 37 3.08
-28.04 1 8 0.67 -66.04 1 34 2.83
-29.04 1 8 0.67 -67.04 1 34 2.83
-30.04 1 8 0.67 -68.04 1 35 2.92
-31.04 1 6 0.67 -69.04 1 35 2.92
-32.04 1 6 0.5 -70.04 1 39 3.25
-33.04 1 5 0.5 -71.04 1 39 3.25
-34.04 1’ 7 0.42 -72.04 1 41 3.42
-35.04 1 7 0.58 -72.92 10.50" 35 3.33
-36.04 1 7 0.58 -73.04 1.50" 1 0.67 15 mins
-37.04 1 8 0.58 -73.13 1.00" 1 1.00 set chk
-38.04 1 9 0.67 -73.21 1.00" 1 1.00
-39.04 1 11 0.75 -73.29 1.00" 1 1.00
-40.04 1 10 0.92 -73.54 3.00" 7 2.33
-41.04 1 10 0.83 -74.04 6.00" 23 3.83
-42.04 1 9 0.83 -75.04 1 37 3.08
-43.04 1 8 0.75 -76.04 1 33 2.75
-44.04 1 8 0.67 -77.04 1 31 2.58
-45.04 1’ 10 0.67 -78.04 1 31 2.58
-46.04 1 10 0.83 -79.04 1 34 2.83
-47.04 1 11 0.83 -80.04 1 31 2.58
-48.04 1 11 0.92 -81.04 1 34 2.83
-49.04 1 12 0.92 -82.04 1 41 3.42
-50.04 1 15 1.0 -83.04 1’ 44 3.67
-51.04 1 14 1.25 -84.04 1 42 3.50
-52.04 1 13 1.17 -85.04 1 41 3.42
-53.04 1 13 1.08 -85.08 0.50" 2 4.00 15 min,
-54.04 1’ 16 1.08 -85.17 1.00" 4 4.00 set chk
-55.04 1 24 1.33 -85.25 1.00" 5 5.00
-56.04 1 35 2.00 -85.33 1.00" 4 4.00
-57.04 1 78 2.92 -85.40 0.75" 3 4.00
-58.04 1 61 6.5 -85.44 0.50" 15 30.00 Final drv
-58.13 1" 9 5.08 (56 half -85.48 0.50" 9 18.00
-59.04 11" 58 9.00 5 full) -85.50 0.25" 3 12.00
-60.04 1 43 5.27 full stk
-61.04 1 37 3.58 hose brk
Figure F.6d: Pile Driving Log - Apalachicola




1500 ——

1000

Load, [kips]

500 -

/— Davisson’'s Failure Load
’ 460 kips

—
Apalachicola River Bridge, FL 1

Displacement, [inches]

2.5

Figure F.6e: Static Load Test Result - Apalachicola

F.7 AUCILLA RIVER BRIDGE, FL (VERIFICATION SITE)

Pile Information:
Type:

Cross Sectional Area:
Length:

Date Driven:
Penetration:

Hammer Information:
Manufacturer - Model:
Type:

Helmet Weight:

Hammer Cushion Material:
Hammer Cushion Area:

Hammer Cushion Thickness:

Pile Cushion Material:
Pile Cushion Area:
Pile Cushion Thickness:

Soil Boring Log No.:
CPT Results No.:

Static Load Test Information:

Test Date:

Maximum Load:

Davisson’s Failure Criterion:
Driving Condition:

18 in square Prestressed Concrete Pile.
324 in? or 209 032 mm?.

70 ftor 21.3 m.

3/30/1994.

62.96 ft or 19.2 m.

Fairchild F32.

Single Acting Air Hammer.
1.50 kips or 6.7 kN.

Blue Polymer.

235.6 in? or 151 999 mm?Z.
5.0 in or 127 mm.
Plywood.

324 in® or 2 090 318 mm?®.
6 in or 152.4 mm.

E-9.
CPT125.

3/31/1994.

?7? Kips.

?7? Kips.

mostly with 3 ft stroke.
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Figure F.7a: Site Plan - Aucilla




Bor. No. E-9
Bl Sta 494+31 73’ RT.

Elev. 53’
Depth SPT-N Description
ft
3 12 |Grayish brown clayey sand
5 13 |Grayish brown fine to medium sand (SP, SP-SM)
7 14
9 19 |Light gray to brown sandy clay (CL)
11 27
14 11 |Grayish brown fine to medium sand (SP, SP-SM)
17 11
19 7 |Greenish gray to dark brown silty clay (CH)
21 9
24 9
26 10 [Gray slightly clayey fine sand with trace of consolidated sand (SM-SC)
29 12
31 4 |Greenish gray to dark brown silty clay (CH)
36 8
39 5 |Light to brown sandy clay (CL)
42 4 |Dark brown sandy clay with some to abundant gravel (CH)
44 9 |Greenish gray to dark brown silty clay (CH)
46 9
49 4 |Light brown clayey silt (ML-MH)
51 7
54 4 |Dark brown sandy clay with some to abundant gravel (CH)
56 3 |Brown sandy limestone
59 1 |Dark brown sandy clay with some to abundant gravel (CH)
61 26
63 30
66 122 | White sandy limestone
69 45
71 44 |Brown sandy limestone
76 50/2 |White sandy limestone
78 30 |Brown sandy limestone
81 23
84 18
86 30 [White sandy limestone
88 33
90 31

Figure F.7b: Soil Boring Log - Aucilia
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(meters)

DEPTH

UM a v . o f F 1lor ida
Operator : BULLOCK/DOBSON CPT Date : 03-26-93 13: 57
Sounding : CPT125 Pg 1 / 1 Location : AUSCILLA RIVER 2
Cone Used : SEISMIC Job No. : NSF PILE FREEZE
TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
Gc (kgf/cm"2) Fs (kgf/cm*2) Fs/G (%)
0 500 0 5 a 5
0 —— N . 0 — i ——
; ] ]
. . s J

104

20—

Depth Increment : 08 m Max Depth : 19.45 m

Figure F.7c: CPT Results - Aucilla
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F.8 VILANO BRIDGE - EAST AND WEST EMBANKMENT, FL (VERIFICATION SITE)

Pile Information:
Type:

Cross Sectional Area:
Length:

Date Driven:

Penetration:

Hammer Information:
Manufacturer - Model:
Type:

Helmet Weight:

Hammer Cushion Material:
Hammer Cushion Area:

Hammer Cushion Thickness:

Pile Cushion Material:
Pile Cushion Area:

Pile Cushion Thickness:
Soil Boring Log No.:

CPT Results No.:

Static Load Test Information:

East:

Test Date:

Maximum Load:

Davisson'’s Failure Criterion:
West:

Driving Condition:

SPT N-value for DOT-7:

SPT N-value for SL-1:

18 in square Prestressed Concrete Pile.
324 in? or 209 032 mm?.

37 ft or 11.3 m for East.

55.5 ft or 16.9 m for West.

4/14/1994 for East.

to be driven for West.

35.03 ft or 10.7 m for East.

to be determined for West.

Delmag D46-23.

Open End Diesel Hammer.

5.62 kips or 25 kN.

Micarta and Aluminum.

241 in? or 155 484 mm?2.

2.0 in Micarta and 1%z in Aluminum.
Plywood.

324 in? or 209 032 mm?.

9.75 in or 248 m.

DOT-7 for East.
SL-1 for West.
CPT186 for East.
CPT180 for West.

4/14/1994.
7?.
77

fd 'be performed.

Ground Elev. 3.57 ft (1.09 m) to -18.96 ft (-5.78 m) with
hammer seting 2.

-18.96 ft (-5.78m) to -24.44 ft (-7.45 m) with hammer
setting 3.

-24.44 ft (-7.45 m) to -27.81 ft (-8.48 m) with hammer
setting 4.

-27.81 ft (-8.48 m) to -31.46 ft (-9.59m ) with hammer
setting 3.

End of Driving at -31.46 ft or -9.59 m.

2,2,8,14,20,22,20,22,22,20,28,26,11,18,16,17,16,12,14,
15,14,12,11,12,13,22,21,20,20,9,8,8,9,8,9,7,7,8,9
6,15,5WOH,4,4,3,3,3,3,WOH, 3,20,20,12,17,5,10,16,32,
18,24,21,21
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Figure F.8a: Site Plan - Vilano - West
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Figure F.8c: Site Plan - Vilano - East
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UM 3 v
Operator :
Sounding :

Cone Used : SEISMIC

CPT186 Pg 1 /

o f
BULLOCK/DOBSON

F 1lor a1 da

CPT Date : 12-22-93 19: 24
Location : EAST EMBANKMENT
Job No. : VILANO BEACH

{meters)

DEPTH

TIP RESISTANCE
Gc (kgf/em*2)

20

\/

™ )

Al W

WA

Depth Increment :

.05 m

LOCAL FRICTION

Fs (kgf/cm"2)
5

PN

[}

;
>

20 .

V\/'*

Max Depth :

FRICTION RATIO
Fs/@ (%)
0

3

g
5

] :
101
151

]

20—,

.

17.90 m

Figure F.8g: CPT Results - Vilano East
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M a v .
BULLOCK/DOBSON
cPT180 Pg 1 / 2

Operator :
Sounding
Cone Used

SEISMIC

o f

F 1ormraiada

CPT Date :
Location :
Job No.

12-22-93 11:03
WEST EMBANKMENT
VILANO BEACH

(meters)

DEPTH

TIP RESISTANCE
Bc (kgf/cm"2

k.

1ﬂ

Depth Increment :

.06 m

LOCAL FRICTION
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=

0 .
- A

101

154 1

Max Depth :

FRAICTION RATIO
Fs/0 (%)

20

28.

15 m

Figure F.8h: CPT Results - Vilano West
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APPENDIX G

TRANSDUCER CALIBRATION RESULTS

G.1 TRANSDUCERS CALIBRATION

Four types of transducers were used for Modified SPT field tests during this study:
accelerometers, load transducers for static and dynamic measurements, displacement
transducers, and torque transducers. Each of these transducers were calibrated before they
were used in the field. The calibration results are presented in figures G.1 through G.10. The
accelerometers were calibrated by Pile Dynamics, Inc., OH. The load and torque transducers
were calibrated by Thomas P. Kicher & Co., OH. The displacement transducers were calibrated
by GRL, Inc., OH.
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Figure G.1: Piezoresistive Accelerometer (SN# P035) Calibration Results
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Figure G.2: Piezoresistive Accelerometer (SN# P036) Calibration Results
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3 E B PD: CALTESY
A2 960 B 8.5 TX 9.1 2L/C 2.8
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tal USA - 216 - 031i- 6131

fax USA — 216 - 831.— 0916
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ACCELEROMETER CALIBRATION

SERIAL. NUMBERI
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CALTARATION FACTOR: T o

PAK £»3000):
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— ISR TOEY

Figure G.3: Piezoelectric Accelerometer (SN# 10469) Calibration Results
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Figure G.4: Piezoelectric Accelerometer (SN# 10470) Calibration Results
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Client Pie Oynamies, Inc. Calibmiion & glmlﬂ'mﬂ
Project  SPT rod calibrations
1 Date 01-27-1904 Avernge Calibrmation Span Calibraton Pile Dynamics, inc. Calibration
k-.X 4 $4012701 Srtage 1 Bridge 2 | Sridge1 Sricdge 2 Oridge irdge 2
[[.T7]1 IbsuE | Ibs/mVN ibs/mVN uEnv uEN
13.6 NA 27131 NA 221 NA
8PTrod 22
Temp (C): 18 @8g=20 Am=1178%qin E = 30000 kal
Raferanes STRAINBERT LOADCELL Cal Oaisc 10-08-1983 Neix vidige 1 used for calibretion.
Modd #: ML3SU-30G Cal. actty  0.216 uffbs Calibrated in sceardance with
Sl 1 PLAWU-O874 g 20 ASTM E74-91, apainst & standard
acaable to NIST.
Yool 1
Lond  Wrdget  Brdge?
(lea) (WE) (uE)
0.0 [} Regraasion Output
1175 83 Constant -25.0404
2007.5 154 St Er ol Y Est 23.88197
2680.1 22 ASquared 0.900088
3975 297 No. of Observations 13
4968.9 an Degrees of Freedomn 11
5680.3 445
20538 s1e X Coefficiant(s) 13.517%
7947.0 501 Std Err of Coef, Q.02%12
20838.3 o84
033.8 a7
10027.2 [ ]
11820.8 881
Tek 2
tomd Oridget! Srdge?
(bs) (uE) (CL)
0.0 0 fegressian Output
10141 80 Constant -50.6838
2038.1 158 Std Erol ¥ Ext 28.58400
2980.1 -] R Squared 0.90003
20N.S 07 Ne. of Observations 13
4008.9 382 Degrees of Fraedom 1t
3653.2 457
u51.6 832 X Costficiant(s) 13.21972
8029.8 613 Std Erv of Coel. 0.028003
$000.4 685
933.3 S8
10827.2 830
11900.2 900
Toat3
Losd  Bridget  Sndge®
b B B “'ﬁ'
0.0 0 Regression Output
1034.8 4 Conatart 3517748
2003.3 142 Sid Evof Y Eat 40.2074
3010.8 214 R Squared 0.900001
%736 281 No. of Chasaervations 13
46508.9 352 Degress of Freedomn 1t
5000.9 425
29538 43 X Cosfficiant{s) 13.95882
8009.1 ses 8td Er of Coef. 0.041823
80418 638 N A
gesae 708 s _ \«_’
109251 783 Celibratea by ! .'.Z'-.k l - /’LW e =274
11816.4 as7
Paul T. Kicher

Figure G.5a: Load Transducer (SPT Rod #22) Calibration Results
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Climnt Pie Dynamics, ina. Calibration Summary for 8PT rod 23
Project  SPT rod callbraions
Oate:, 01-27-1954 Average Calibration Span Calibration Pile Dynamics, inc. Calibration
Jab . S4DIZYO2 Sridge 1 Sridge2 | Bridge t fridge2 | Gridget Oridge 2
Ibs/u Ibaiu€ | IbamVY 1bs/mVN uEN ugrv
138 NA 26916 NA 219 NA
8PTrad 22
Temp (C): 18 @8g=20 A= 11783q.in. E = 30000 ksl
Referanas STRAINBERT LOADCELL Cal. Dutwt 10-08-1003 Now findge 1 used far calibralion.
Modd & FLISUIDG Cal. tactor 0.2410 uffbs Caiibrated in accordance with
Serdal 7. FLIBU-ONT4 3z 20 ASTM £74-01, ageinat & slandard
traceabie to NIST.
Toat 1
Loed Bridget Gridge?
(b))  (uE) (uE)
0.0 (-] Regresaion Output
9684 bl Constant 26.60058
1560.8 148 Std Erof Y Eat 18.45878
2960.1 219 R Squared 0.900079
WS a2 No. of Observatians 13
49009 s Dagrees of Freedom 1"
5000.3 438
[ X ] 513 X Coefficient(s) 13.47788
Te47.0 587 Std Err of Coef. 0.018584
8040.4 (]
[ -<~X.} 738
10827.2 810
119185 884
~ Tesa
Losd OBridget Bridget
Mbe)  (uE) (]
0.0 [ Regression Output
983.4 78 Constant -23.5872
2028.1 183 $i Er of Y Ext 13.10514
3021.8 k14 A Squared 0.900000
BV7IS 28 No. of Cbservatons 13
4000.9 2 Degress of Freedom 1
$980.3 440
[ - 1] S18 X Coetficient(s) 13.48087
Te47.0 569 8td Ew of Coef. 0.013188
8540.4 ]
9831.7 T
10927.2 "3
11920.5 .a7
Test3
Load Bridgwt Bridgeg
(ibs) (uE) (uE)
0.0 (-] Regrsssion Output:
10285 ™ Constant -123100
1968.8 150 Std Err of Y Est 0.545817
2080,1 -] R Squared 0.000004
WS 27 No. of Cbsarvations 13
$5000.2 374 Dagrees of Fresdom 11
5080.3 “s
-V ] 518 X Coefficient(s) 13.62405
™. 53 St Err of Coef. 0.00058
6057.0 087 N — Y o
9980.3 742 F . ]
100478 818 Calibratad by: Q-Lg( { ﬁgkc — o [=27-7‘
119412 880 '
Paul 7. Kicher

Figure G.6a: Load Transducer (SPT Rod #23) Calibration Results

306




L0€

Jo|d UoHelqeD (€2# POy 1dS) Jeonpsuel] peoT :q9'D ainbi4

Strain (uin/in)

900

Pile Dynamics, Inc.
SPT rod #23 Calibration

800

700
600

Bridge 1 e

219 uE/V | /

500
400

\\
/
/

300

200

/ AREA = 1.178 sq.in.
E = 30000 ks}

100

< Calibrated by:
/ Thomas P. Kicher & Co,
) Job #: 94012702
01-27-1994
0.5 1 15 2 25 3 3.5

Volts




25 m———T7 7T T
Calibration Number : 10.495 (r? = 0.999)

— 11

2 r « Calibration Points T
o
—
C'I) L ]
o i i
2 15 I ]
=
X
c
£ 7 ]
w
o

d

GRL and Associates, Inc. ]

o PR S S TS S S S ST S VU S R PR IR S S
0 0.5 1 1.5 2 2.5

Dial Gage # 3428-10

Figure G.7: Displacement Transducer (PSITRONIX, No. 93-310) Calibration Results
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Figure G.8: Displacement Transducer (PSITRONIX No. 93-311) Calibration Results
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Pile Dynamics, Inc.
Torsion Rod 7A Calibration
400

1507

Torque (ft-lbs)
3

100- Calibration Factor = 0.415 ft-lbs/uE

r = 0.999975
T = -1.365 + 0.415uE
Calibrated by Thomas P. Kicher & Co.
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00 1000 2000 300.0 4000 5000 6000 7000 B00.0 900.0 1000.0

uE (uin/in)

Figure G.9: Torque Transducer (SPT Rod 7A) Calibration Results

Pile Dynamics, Inc.
Torsion Rod 7B Calibration
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Figure G.10: Torque Transducer (SPT Rod 7B) Calibration Results
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APPENDIX H

LABORATORY TESTING RESULTS

H.1 SOIL CLASSIFICATION

Soil classifications according to ASTM Specifications were based on the Unified Soil
Classification System (USCS). The grain size tests were based on ASTM D422 and the
Atterberg limit tests on ASTM D4318. The tests were performed by either Case Western Reserve
University or EDP Consultants, Inc., both in Ohio. Soil samples were obtained from the split-
spoon sampler extracted after the standard penetration tests. The results are summarized in
table H.1. The complete test results are presented in figures H.1 through H.38 and are arranged
in the same order as in table H.1.

H.2 UNCONFINED COMPRESSIVE TEST

A Shelby tube sampler was used at the Apalachicola site to extract a soil sample from a depth
of 56.5 to 58.5 ft. Unconfined compressive tests according to ASTM Specifications were
performed on this sample at Case Western Reserve University. Two tests were performed on
the soil sample taken from depths of 56.5 to 57.0 ft and 57.0 to 57.5 ft. The test results are
plotted as unconfined compressive strength versus strain and are presented in figure H.39. The
following summarized the test results.

Depth Unconfined Compressive Strength Moisture Content
56.5 - 57.0 3.55 psi 83 percent
57.0-57.5 21.6 psi 109 percent
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Table H.1: Summary of Soil Classifications

Test Site Test Do D, Deo LL PL Pl Soil
Depth Type
[ft] [mm] | [mm] | [mm] | [%] [%] [%]
St. Mary 40.0 0.150 | 0.240 | 0.400 - -- - SP-SM
65.0 - - 0.650 20 15 5 SC
100.0 -- - - 32 18 14 CL
103.5 -- -- -- 28 19 9 CL
Portland 30.0 0.150 | 0.300 | 0.750 -~ -- -- SP-SM
40.0 0.150 | 4.750 -- -- -- - GP-GM
50.0 0.150 | 0.840 - -- - - SP-SM
CD17 14.0 - - 0.380 33 26 7 SM
30.0 -~ 0.075 | 0.085 -- -- - SM
40.0 -- -- 0.250 31 18 13 CL
50.0 -~ - 0.120 - - - SM
55.0 - -- -- 71 26 45 CH
60.0 -- 0.088 | 0.13 -- -- - SM .
65.0 - 0.090 | 0.140 - - -- SM
CD21 41.0 -- 0.090 | 0.150 - - - SM
55.0 -- 0.080 | 0.130 - - = SM
65.0 -- 0.075 | 0.140 = - -- SM
WC3 30.5 - = 0.140 = - - SM
WC6 15.5 0.150 | 0.280 | 0.300 - - - SP
AP 20.0 0.130 | 0.250 | 0.300 -- -- - SP
25.0 0.100 | 0.210 | 0.300 -- -- -- SP-SM
55.0 - - 0.075 84 53 31 MH
75.0 0.075 | 0.200 | 0.300 -- -- = SM
Skyway 15.0 0.082 | 0.130 | 0.220 -- - - SP-SM
25.0 0.075 | 0.150 | 0.220 -- - - SP-SM
27.5 0.088 | 0.150 | 0.280 -- - -- SP-SM
30.0 0.120 | 0.200 | 0.280 - - - SP
35.0 0.075 | 0.140 | 0.420 -- -- -- SM




Table H.1: Summary of Soil Classifications (continued)
Test Site Test Dio Do Dso LL PL Pi Soil
Depth Type
[ft] [mm] § [mm] [ [mm] | [%] [%] [%]

8. | Skyway 40.0 0.100 | 0.220 | 0.350 - - -- SP
(continued) 45.5 0.140 | 0.220 | 0.240 - - -- SP

50.0 0.075 | 0.095 | 0.200 -- - -- SM

9. |Aucilla 50 0.075 | 0.110 | 0.220 -- -- -- SM
10.0 -- -- 0.120 - - -- SM

20.0 -- - -- 72 33 39 CH

25.0 -- -- -- 50 20 30 CH

30.0 - -- -- 65 26 39 CH

35.0 - - -- 53 34 19 MH

40.0 - - -- 25 17 8 CL

45.0 -- -- - 77 30 47 CH

10. | VE 5.0 0.090 | 0.140 | 0.240 -- - -- SP
25.0 0.130 | 0.210 | 0.420 -- -- - SP

35.0 0.082 | 0.130 | 0.210 -- -- -- SP

45.0 0.140 | 0.450 | 1.400 -- -- -- SW

1. | VW 30.0 - -- - 77 31 46 OH
420 -- - -- 95 36 59 OH

45.0 - -- -- 85 34 51 CH

55.0 -- - - 92 30 62 OH

59.0 -- -- -- 94 28 66 OH

64.0 - -- 0.150 -- -- -- ML

Notes: D, is grain diameter corresponding to n percent passing.

LL, PL, and PI are the liquid limit, plastic limit, and plasticity index.
Soil type is based on Unified Soil Classification System.
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1
DETERMINATION-0OF-MOISTURE-CONTENT |
: ]

Description of spils St. Nary &0

Location:
sample No.: O
| S T i 1 L) 1
| No. | Weight of| Weight of can | Weight of can | w2-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] wm(X)=----- x100 |
|can| (@ | ({)) | €)) | W3-W |
L 1 1 1 ] . |
| Ll T I ¥ R}
| 1] 150.30 | 351.10 | 312.80 | 23.57 |
i [l 1 { 1 ]
| . 1
SIEVE-ANALYSIS|
L )
Description of soil: St. Mery 40
Location:
Sample No.: O Weight of oven dry sample, W (g): 162.39
T T =

] { i 1
|sieve| Sfeve |Weight retained| Percent of |Cumulative|Percent|
| No. |opening| on each sieve |weight retained| percent | finer |

| | (mm) | (9) | on each sieve | retained | |
1 l ] 1 N 1 1
1 ] ] 1 I 1 1
| 44750 | 2138 | 137 | 13.17 | 86.83 |
| 10 | 2.000 | 9.81 | 6.0 | 19.21 | 80.79 |
| 20| 0.850 | 9.12 | 5.62 | 2.82 | 75.18 |
| 40| o0.425 | 12.58 | 7.75 | 32.57 | 67.43 |
| 60]0.250| 4979 | 30.66 | 63.25 | 36.77 |
| 100 | 0.150 | 41.45 |  25.52 | 88.76 | 11.24 |
| 200 | 0.075 | 5.21 | .21 | 91.96 | 8.04 |
[Pan| - | 195 | | |
L ] 1 - ! ] 1 i}

Z 161.27 = W1
Loss during sieve analysis=[(W-W1)/W1x100= 0.69% (OK if Less than 2%)

Figure H.1: Soil Classification for St. Mary, Cleveland, OH at depth of 40 ft
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Data Sheset 6

GRAIN SIZE DISTRIBUTION
Project GRL Job. No.
Location of Project St. Mary Boring No. Sample No.
Description of Soil Depth of Sample 40 ft
Tested By. Date of Testing
Gravel Sand
Coarse to
madium Fine Siit Clay
U.S. standard ah\'n sizes
+ 2 8§ g §
$§ 2 2 3 ¢ £
w0 =TT} T THT
]
! | Al
] | J\ ! Hi
80 } 1
] |
It |
i 1 !
- : i ! 1
2 | H '
= )
e |
5 " T
2 \ \ I
S | H
[- % 0 I +
1 i { it }
|
I [
2 t }
{ |
( [
]
] 1 HEREL I ﬂ
1 L 1 (]
0 T U |a é T J,
e 2 e S r 3 ]
> %3 3 3°3 3 g8
Grain diameter, mm
Visuat soil description
Soit classification:
SP-SM System

Figure H.1: Soil Classification for St. Mary, Cleveland, OH at depth of 40 ft (continued)
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' L
[DETERMINATION-OF-MOISTURE-CONTENT |
L J

Description of goil: St. Mary 65
Location:
Sample No.: 0

i ]
| No. | Height of| Veight of can | Weight of can | w2-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)=----- x100 |
| can | m | )] l ) | 3-w1 |
L L 1 i 1 [
L 4 1 i I 1
| 1| 9.20 | 318.60 | 305.90 | 8.10 [
1 1 ] 1 1 {

—

]
| STEVE-ANALYSIS
[

5

Description of soil: St. Mary 65

Location:

Sanple No.: 0 Weight of oven dry sample, W (g): 131.83

I i 1 1 { [} L
|Sieve| Sieve |Weight retained| Percent of |Cumulative|Percent|
| No. |opening| on each sieve |weight retained| percent | finer |
| | ¢om) | ()] | on each sieve | retained | |
} t } } } } !
| 4| 4.750 | 6.17 | 4.68 | 4.68 | 95.32 |
| 10 ]2.000| 16.65 | 12.63 | 17.31 | 82.69 |
| 20o0.80| 2600 | 19.72 | 37.03 | 62.97 |
| 400425 | 13.27 | 10.07 | 47.10 | 52.90 |
| 60| 0.250 | 6.87 | 5.21 | 52.31 | 47.69 |
| 100 | 0.150 | 5.87 | 445 | 56.76 | 43.24 |
| 200 | 0.075 | 5.92 | 4.49 | 61.25 | 38.75 |
|Pan| - | S0z | | I
1 1 1 ] 1 1 ]

2 131.02 = 1
Loss during sieve analysis=[(W-W1)/W]1x100= 0.61X (OK if less than 2%)

Figure H.2: Soil Classification for St. Mary, Cleveland, OH at depth of 65 ft
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Data Sheet 6

GRAIN SIZE DISTRIBUTION
Project Job. No.
Location of Project —— Sk MALY Boring No. Sample No.
Description of Soii Depth of Sampie 65 _f£ft
Tested By. Date of Testing
Gravel Sand
Coarse to
medium Fine Siit Clay
U.S. standard slmlfe sizes
i1 2 8 i 8 8§
§ 2 2 g g £
e AT T T
h
N
1 |
| i
80 " ! T {
|
1 1
I
i B\ Al
§ ' Fmgr b
g : i N |
z 1AL N |
[ -] I I
s I i Il & |
 a T
] l LR E
] H 11ih
1 ]
] | |
! | !
20 T i
) ) | ]
] ] ] [
] I 1 I
] | 1 1 I
) [l 1 L
° T E ‘% & s T i
- ~ go 5 © 8
b § ; -] g d c ©
Grain diamater, mm
Visual soil description
8oil ciassification:
SC System

Figure H.2: Soil Classification for St. Mary, Cleveland, OH at depth of 65 ft (continued)
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ATTERBERG LIMITS DETERMINATION Data Sheet 3

Project CRL Job No,
Location of Project St. Mary-65 ft BoringNo. ______ Sample No.
Description ot Soil
Depth of Sample Tested By Date
Liquid Limit Determination
Can no. 1
Wi. of wat soll + can 21.5
Wt. of dry soil +can 19.4
Wt. of can &
Wt. of dry soil 10.6
Wt. ot moisturs 2.1
Water content. w% 19.81 - [
No. of blows, N 25
Flow index F, =
Liquid limit = 19.81

2 Plastic limit = 1538

X Plasticity index I, = 4.43

‘é

1
10 18 20 25 30 40 S0 € 80 100

No. of blows, N

Plastic Limit Determination

Can no. 1

Wt of wat soil + can 13.4
Wt. of dry soil + can 12.8
Wt. of can 8.9
Wt. of dry soil 3.9
wt. of moisture 0.6
Water contant, w% = w, 15.38

Figure H.2: Soil Classification for St. Mary, Cleveland, OH at depth of 65 ft (continued)
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r
IDETERHINATIDN-OF-HOISTURE'CDNTENTl

!

Description of soil: st. Mary 100

Location:

Sample No.: 0

i I i U i 1
| No. | Weight of| Weight of can | Weight of can | w2-43 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)=----- x100 |
jcan| (90 | (9 | (9 | W3-W1 |
1 1] 1 i 1 ]
1 L I 1 1 1
| 1] s9.30 | 71.80 | 738.40 | 15.97 |
1 i 1 1 L {

I )
| STEVE-ANALYSIS|
| - J

Description of sofl: $t. Mary 100

Location:
Sampis No.: 0 Weight of ovan dry sample, W (g): 180.7
I ) i T 1 L L
|Sieve| Siave |uWeight retasined| Percent of |Cumuistive|Percent|
| No. |opening| on each sieve |waight retained| percent | finar |
| | (mm) | )] | on each sieve | retained | |
e — : —
| 4| 4.750 | 2.00 | .11 | 1.1 | 98.89 |
| 10| 2.000 | 480 | 2.66 | 3.7 | 96.2% |
| 200850 ] 848 | 3.5 | 7.30 |27 |
| 400425 | 4.8 | 266 | 9.9 | 90.04 |
| 60)0.250| &7 |  2.60 | 1256 | 87.44 |
1000450 | 570 | 3.5 | 15.72 | 8.28 |
|20 |0.075| 67 | 37 | 19.42 | 80.58 |
[Pan | == | 680 | | |
‘ L I | [ 1 { !
Z 181.60 = W1

Loss during sieve analysis=[(W-W1)/W]x100=-0.50% (OK if less than 2X)

Figure H.3: Soil Classification for St. Mary, Cleveland, OH at depth of 100 ft

319




GRAIN SIZE DISTRIBUTION Data Sheet 6

Project GRL Job. Na.
Location of Project St. Mary BoringNo. —_________ Sample No.
Description of Soil Depth of Sample 100 ft
Tested By. Date of Testing
Gravel and
Coarse to Fine silt Clay
medium
U.S. standard 'alm'm sizes
i 2 =8 g 8
g £ 2 £ £ ¢
100 1 bl 4 : 1 L] :
] I ~~Lli ]! I }
[
] | I
T e
80 ; b
] i ]
1 I
]
t i
5 l ' RS
g a0 T i
z : |
8 il 1
: ||
& -ttt
PR
L 1 I
i
2 | ]
h |
1 1
) h f |
] 1 1 1
° A 1
e 2 - _; ~ by 8
v 3 b4 s o i § o

Grain diameter, mm

Visual soil description

Soil classification:
CL System

Figure H.3: Soil Classification for St. Mary, Cleveland, OH at depth of 100 ft (continued)
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ATTEREERG LIMITS DETERMINATION Oata Shest 3

Project GRL Job No.

Description of 8ol

Dapth of Sampie Tested By Date
Liquid Limit Determination '

Can no. 1 2 3 4

Wt. ot wet soil + can 12.3 12.45 16.25 12.45
Wt. of d'y oo +can ll-sz 11-55 14035 11-55

WL of can 875 | 8.70 | 8.70 8.55

Wi, ot dry sod 2.77 | 2-85 | 5.65 3.00

Wt. of moisture 0.78 0.9 1.9 0.9

Water content, w% 28.16 | 31.58 | 33.63 30.00 |
No. of biows, N 25 19 15 35

50 ¥ Flow index F, =
Liquid limit =32.0
I; 40 Plastic limit =18.33_
Z 30 Plasticity index 1, =13 67
8 [y
c
8 20
§
£ 10
(1
10 18 22 2% 2 40 5 & 80 100
No. of blows, N
Plastic Limit Determination
Can no. 1l
Wi of wat s0il +can 15.9
Wt. of dry soil +can 14.8
Wt. of can 8.8
Wt. of dry soll 6.0
WL of moisture 1.1

Figure H.3: Soil Classification for St. Mary, Cleveland, OH at depth of 100 ft (continued)
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r 1
| DETERNINATION-OF-NOISTURE-CONTENT |
L J

Description of soil: St. Nery 105

Location:
Sample No.: O
i i [] 1 'l 4
| No. | Weight of] Ueight of can | Weight of can | wR2-u3 |
| of | ean, M1 | & ust sofl, W2| & dry soil, W3| wW(X)m-----x100 |
| ean | <@ | 1§ }) i (9 | W3-w |
L 1 L i | ] ]
{ i ) I T =1
| 1] 148.60 | 369.50 | 338.80 | 16.14 |
L 1 1 I 1 3
r - 3|
| SITEVE-ANALYSIS|
L ) ]
Description of sofl: St. Mary 105
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 159.17

I 1 1 i 1 ] 1
|Sieve| Sieve |Weight retained| Percent of |Cumulative|Percent]

| No. |opening| on each sieve |weight retained| percent | finer |

| | ¢om) | (9 | on each sieve | retained | |
1 ! I ! ! i
f ; j T 1 ! —
| 4| 4.750 | 0.96 | 0.60 | 0.60 | 99.40 |
| 10 | 2.000 | 3.7 | 238 | 2.98 | 97.02 |
| 20 | 0.850 | 3.11 | 1.95 | 4.9 | 95.06 |
| 40 | 0.425 | 3.05 | 1.92 | 6.8 | 93.15 |
| 60 | 0.250 | 2.99 | 1.88 | 8.73 | 91.27 |
| 100 | 0.150 | 3.94 | 248 | 11.21 | 88.79 |
| 200 | 0.075 | 6.43 | 4.06 | 15.25 | 84.75 |
| Pon | - | 1348 | | |
L 1 1 1 1 ] ]
2 158.75 = W1

Loss cduring sieve snalysis=[(U-N1)/UIx100= 0.26X (OK if leas than 2%)

Figure H.4. Soil Classification for St. Mary, Cleveland, OH at depth of 103.5 ft
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GRAIN SIZE DISTRIBUTION Data Sheaet 6

Project . GRL Job. No.
Location of Project St. Mary BoringNo. __________ Sample No.
Description of Soil Depth of Sample 105 ft
Tested By. Date of Testing
Gravel Sand
Coarse to
medium Fine Siit Clay
U.S. standard slnln sizes
1 e a8 ¢ g 8
§ & 2 § ¢ ¢
100 |l "r } t T i
. y | [ | !
. * T
80 i ! +
t
1
] |
]
" L L ] ]
- H | 1
= ) |
8 ; ‘
g ! i !
0 I I ;
| 1]y
] |
L
® |
it |
T
] [} |
[l I 1
¢ (- ] o - . é é— “w ~ ™
- ~ o ~ a
¥ I3 s s g8

Grain diameter, mm

Visual soil description

Soil classification:
L System

Figure H.4: Soil Classification for St. Mary, Cleveland, OH at depth of 103.5 ft (continued)
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ATTERBERG LIMITS DETERMINATION Data Sheet 3

Project GRL Job No.
Location of Project ... St Mary=-105ft BoringNo. —______ SampleNo. ..
Deacription of Soil
Depth of Sample Tested By Date
Liquid Limit Determination
Can no. 1
Wt. of wet soil + can 20.85
Wt. of dry soil + can 18.2
Wt. of can 8.8
Wt. ot dry soil 9.4
Wt. of moisture 2.65
Water content, w% 28.19
No. of blows, N 25
Flow index F; =
Liquid limit =_28.19
d Plastic limit =_12,15
3 04
£ Plasticity index [, = 2:04
£
8
3
3
10 15 20 25 30 40 50 60 80 100
No. of blows, N

Plastic Limit Determination

Can no. 1

Wt of wet soil +can 17.1
Wt of dry soil + can 15.75
Wt of can 8.7
Wt. of dry soil 7.05
Wt. of moisture 1.35
Water content, w% = w, 19.15

Figure H.4: Soil Classification for St. Mary, Cleveland, OH at depth of 103.5 ft (continued)
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I !
|DETERMINATION-OF-MOISTURE-CONTENT |
| J

Description of sofl: F. R. 30-31.5

Location:
Sampls ¥o.: O
i 1 I i L4 ]
| No. | Weight of| Weight of can | Weight of can | W2-\3 |
| of | ean, W1 | & wet soil, W2| & dry soil, W3| w(X)me-v-- x100 |
[ ean| (& | ) | (9 | W3-t |
1 H [} 1 ! d
1 ] ] 1) LM . ]
| 1] 21270 | 640.80 | 580.00 | 16.55 |
1 [ { [ 1 1
r 1
| STEVE-ANALYSIS|
L J
Description of soil: F. R. 30-31.5
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 367.4

T i i 1] 4 J L
[Sieve| Sieve |Weight retained| Percent of |Cumulative|Percent]

| No. |opening] on each sieve |weight retained| percent | finer |

| | Com) -] (9) | on each sieve | retained | |
—t—— | .L ——
| 44750 | 3628 | 9.87 |  9.87 | 90.13 |
| 10]2.000] 5075 | 13.81 | 23.69 | 76.31 |
| 20]0.850 |  45.03 |  12.26 | 35.9% | 64.06 |
| 40]0.425| 7282 | 19.82 | 55.76 | 4h.2 |
| 60]0.250 | 73.60 | 20.08 | 75.80 | 26.20 |
| 100 | 0.150 |  50.00 |  13.61 | 89.41 | 10.59 |
| 200 [ 0.075 | 18.83 | 5.3 | 9453 | 5.47 |
[ Pan | - | 9.4 | | |
L { R | 1 1 1
I 366.75 = Wi

Loss during sieve analysis=((U-U1)/W1x100= 0.18X (OK {f less then 2%)

Figure H.5: Soil Classification for Fore River Bridge, Portland, ME at depth of 30 ft
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GRAIN SIZE DISTRIBUTION Data Sheet 6

Project GRL Job. No.
Location of Projact Fore River BoringNo. —___ Sample No.
Description of Soil ‘ Depth of Sample 30 fr
Tested By. Date of Testing
Gravel Sand
Coarse 10
medium Fine Siit Clay
U.S. standard slow'n sizes
i = 8 { 8 §
§ £ 2 £ 5 4
100 1 0 } mar
It | | ] ]
| | i I
] 1 | |
! N I { I
80 AN 1
i H N H
1 i |
X I I
b H T
|
s ol 4L AR
. 'l [}
£ ] ' H
s ] N |
= | ! }
s ] ! ; I
E ot ' |
4 1
1l
1
I
20 =
| ] \!
' b
1 I 1
0 } a'.a -+
e H - 2s = s N 3
N I § B S g 3
Grain diameter, mm
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Soll ciassification:

Figure H.5: Soil Classification for Fore River Bridge, Portland at depth of 30 ft (continued)
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ETERMINATION-OF-MOISTURE-CONTENT |

—
D
1 )

Description of soil: F. R. 40-42

Location:
Sample No.: O
) i ¥ 7 1 L
| No. | Weight of| Weight of can | Weight of can | w2-\u3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3| w(X)=----- x100 |
| ean| (@ | () | ® | W3-w1 |
] ] 1 1 1 i
I I 1 T ! t
| 1] .60 | 187.30 | 183.50 | 2.36 |
[l 1 ‘ ! { 1 |
r ]
| STEVE-ANALYSIS|
| )
Description of soil: F. R. 40-42
Location:
Sample No.: O Weight of oven dry sample, W (g): 160.77

I ] i L

LB 1 ¥
|Sieve| Sieve |Ueight retained| Percent of |Cumulative|Percent|
| No. |opening| on each sieve |weight retained| percent | finer |

| | Com) | 9 | on each sieve | retained | |
1 —l ) L 1 ) ]
1 1 ) 1 I T !
| 44750 | 111.00 |  69.06 | 69.06 | 30.9 |
| 10| 2.000 | 8.85 | 5.50 | 74.55 | 25.45 |
| 20| 0.850 | 632 |  3.95 | .48 |21.52 |
| 40 | 0.425 | 6.61 | 41 | 8259 | 17.41 |
| 60| 0.250 | 5.80 | 3.1 | 86.20 | 13.80 |
| 100 | 0.150 | 6.00 | 3.7 | 89.93 | 10.07 |
| 200 | 0.075 | 5.02 | 3.2 | 93.05 | 6.55 |
|pan| - | 138 | | |
L t 1 1 -} ] ]
Z 160.98 = W1

Loss during sisve analysiss[(U-W1)/U1x100=-0,.13% (OK if less than 2X)

Figure H.6: Soil Classification for Fore River Bridge, Portland, ME at depth of 40 ft
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GRAIN SIZE DISTRIBUTION Data Sheet 6

—

Project GRL Jab. No.

Location of Project Fore River _ moringNo. - Sample No.

Description of Soil ‘ Depth of Sampls 40 ft
Tested By. Date of Testing
Gravel Sand
Coarss to
medium Fine Siit Clay
U.S. standard dm'n sizes
+ 2 8 g &
g 2 32 2 § §
1001} . ot
]
! L
) |
i
a0 L
|
|
1 ]
| l
§ o : T
pot | (
3 : i
™
[ 4 ] I |
40 7 I i
| Rl
| il
. S i
) L NIE
] il T
|
] J ) | F l
J [l 1 1
9 1 1 L
= 8 3 § 8ag 5 g 8
b = e 6 o bt a
Grain diameter, mm
Visual soil description
Soil classification:
GP-GM System

Figure H.6: Soil Classification for Fore River Bridge, Portland at depth of 40 ft (continued)

328




) 1
|]DETERMINATION-OF-NOISTURE-CONTENT |
| ' ]

Description of soil: F. R. 50-52

Location:
Sanple No.: O
i ' L ¥ 1 i
| No. | Weight of| Weight of can | Weight of can | w2-u3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)=-----x100 |
Jean| (@ | (9 | (9) | W3-w1 l
1 1 1 i 1 |
I I 1 1 1 1
| 1] 193.60 | 439.70 | 423.70 | 6.95 |
i 1 1 1 1 i |
I 1
ISIEVE-ANALYSIS
[ J
Description of soil: F. R. 50-52
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 230.23
LI i i - I 1 1

I
[sieve| Sieve |Weight retained| Percent of |Cumulative|Percent]|
| No. |opening| on each sieve |weight retained| percent | finer |

| | (om) | ) | on each sieve | retained | |
[ L ) I | | |
| 1 1 j ] 1 1
| 4] 4.750 | 103.87 |  45.12 | 45.12 | 54.88 |
| 10]2.000]| 26.36 | 10.57 | 55.69 | 44.31 |
| 200850 | 20.43 | 12.78 | 68.47 | 31.53 |
| 40 |o0.425 | 22.13 | 9.61 | 78.08 | 21.92 |
| 60]0.250| 13.8 |  6.01 | 84.09 | 15.91 |
| 100 | 0.150 |  12.63 | 5.49 | 89.58 | 10.42 |
| 200 | 0.075 | 8.3 | 3.62 | 93.20 | 6.80 |
|pan | - | 1545 | | |
L ] ] 1 ] ] ]
Z 230.03 = W1

Loss during sieve analysis=[(W-W1)/W1x100= 0.09% (0K if less than 2%)

Figure H.7: Soil Classification for Fore River Bridge, Portland, ME at depth of 50 ft
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GRAIN SIZE DISTRIBUTION Data Sheet 6

Project GRL Job. No.

Location of Project Fore River pgoringNo.______ Sample No.

Description of Soil Depth of Sample 50 ft
Tested By. Date of Testing
Gravel Sand
Coarse to a
medium Fine Silt ay
U.S. standard aio\'ro sizes
- e 8 § §
§ 2 2 3§ § 4
T T T
: l L
T | ]
] | !
IR
80 T 1T
l
)
] |
1
; ! ' AR
60 $ ! +
= |
= ! K ! I {
s N H l
o i l
H ] |
£ . Ne |
N I
(MR
1
Ny |
20 t
Na | !
] l
. | h
1 | Lt |
) 1 1 1 L
[} T 1 ¥ 1 T
* B "§ 8§ 853§ 5 g3
- o o [ ] (-4 e (-]

Grain diameter, mm

Visuat soil description

Soil classification:

Figure H.7: Soil Classification for Fore River Bridge, Portland at depth of 50 ft (continued)
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I
| PETERMINATION-OF-MOISTURE-CONTENT |
L

Description of soil: pier 17 14-15.5
Location:
Sample No.: O

L] LI 1 t
No. | Weight of| Weight of can | Weight of can | w2-u3
of | cen, W1 | & wet soil, W2| & dry soil, W3] w(X)=----- x100

b e apn — — —

r
I
|
| can ] (90 | (@) | (9) | W3-u1
L 1 } 1 |
! T T 1 ¥
| 1| 150.20 | 415.70 l 355.60 | 29.26
L n y ] |
I B
lSIEVE-ANALYSISl
L J

Description of soil: pier 17 14-15.5
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 206.8

T L] 1 I 14 L) 1
|sieve| Sieve |Weight retained| Percent of |Cunulative|Percent|

| No. |opening| on each sieve |weight retained| percent | finer |

| | (mm) | (9 | on each sieve | retained | |
—t——| : % ——
| 44750 2.2 | 1075 | 10.75 | 89.25 |
| 10]2.000| 1297 | 6.27 | 17.02 | 82.98 |
| 20 |o0.850 | 1877 | 9.08 | 26.10 | 73.90 |
| 40 | 0.425 | 23.81 | 1.51 | 37.61 | 62.39 |
| 60]0.250 | 1857 | 8.98 | 46.59 | 53.41 |
| 100 | 0.150 |  11.66 | 5.66 | 52.23 | 47.77 |
| 200 | 0.075 |  17.70 | 8.56 | 60.79 | 39.21 ]
| pan | --- | 81.02 | | | |
1 i i 1 ] % ]
Z 206.73 = W1

Loss during sieve analysiss[(W-W1)/W1x100= 0.03% (OK if Less than 2X)

Figure H.8: Soil Classification for C&D Canal, Pier 17, DE at depth of 14 ft
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GRAIN SIZE DISTRIBUTION Data Shest 6

Project GRL Job. No.
Location of Project pier 17 BoringNo. — . Sample No.
Description of Soil Depth of Sample 14 £t
Tested By. Date of Testing
Grave! Sand
Coarse t0
medium Fine Siit Clay
U.S. standard slm'fo sizes
+«+ 2 8 g 8
§ 2 2 g § ¢
100 ; ! : i. 1 ;
)
I : ! :
! ! I
& i N |
]
X |
s ' l !
£ ” i i
T ' | N
: ' ! Y
{ 40 1 ] H |
| i :
| i
(RART
T
) |
] L
2 1
1 [
] [
T
1 f |
0 } } {_ 1 T
= F § § 88 3 g2
Q Q Qo Q o

Grain diameter, mm

Visuaj soil description

Soil classification:
SM System

Figure H.8: Soil Classification for C&D Canal, Pier 17, DE at depth of 14 ft (continued)
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ATTERBERG LIMITS DETERMINATION Data Sheet 3

Project GRL Job No.
Location of Project . Riar 17=14 fL BoringNo. ——_ SampioNO. e
Deacription of Soll
Depth of Sample Tested By Date
Liguid Limit Determination
Can no. 1
Wi of wet soll + can 4.7
Wt. of dry soil + can <0.75
Wt of can 8.3
Wt. of dry soil 11.85
wt. of moisture 3.9
Watsr contsnt, w% 33433 }
No. of blows, N 25
! Flow index F, =
: Liquid timit - 33.33
:; } Plastic limit = _26.00
= Plasticity index [, = 7-33
[]
1
10 -] 2 25 % 40 S0 60 80 100
No. of blows, N
Plastic Limit Determination .
Can no. 1
Wi of wet soil +can 15.45
Wt. of dry soil + can 4.1
Wt. of can 8.9
Wt. ot dry soil 5.2
Wt. of moisture 1.35
Water content. w% = w, 26.00

Figure H.8: Soil Classification for C&D Canal, Pier 17, DE at depth of 14 ft (continued)
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LI 1
|DETERMINATION-OF-MOISTURE-CONTENT |

L .|
Description of soil: pier 17 30-31.5

Location:

Sample No.: O
I 1 i T T 1
| No. | Weight of| Weight of can | Weight of can | w2-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)x----- x100 |
ean| (@ | ()] | ) | W3- |
1 | I ! I 1
D ] ] ¥ i t
| 1] %48.90 | 43.20 | 349.60 | 42.15 I
L 1 1 ] 1 _1

f L
| STEVE-ANALYSIS|
- J

Description of soil: pier 17 30-31.5
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 202.6

¥ i 1 1 1 1) i
|sieve| Sieve |Weight retained| Percent of |Cumulative|Percent]|

| No. |opening| on each sieve |weight retained| percent | finer |

| | (mm) | ()] | on each sieve | retained | |
I _ 1 ! ! 1 !
I T ] 1 i 1 !
| 4| 4.750 | 0.00 | 0.00 | 0.00 [100.00 |
| 10 | 2.000 | 0.00 | 0.00 | 0.00 |100.00 |
| 20| 0.850 | 0.00 | 0.00 | 0.00 |100.00 |
| 40 | 0.425 | 0.46 | 0.23 | 0.23 | 99.77 |
| 60 | 0.250 | 3.46 | .71 | 1.93 | 98.07 |
| 100 | 0.150 | 22.23 |  10.97 | 12.91 | 87.09 |
| 200 | 0.075 | 108.95 | 53.78 | 66.68 | 33.32 |
| pen | --- | 67.05 | | | |
[ - 1 1 [} d ] J
L 202.15 = W1

Loss during sieve snalysis=s[(W-W1)/W1x100= 0.22X (OK if Less than 2X)

Figure H.9: Soil Classification for C&D Canal, Pier 17, DE at depth of 30 ft
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Data Sheet 6

GRAIN SiZE DISTRIBUTION
Project GRL Job. No.
Location of Project pier 17 BoringNo. —_____ Sample No.
Description of Soil Depth of Sample 30 £t
Tested By. Date of Tasting
Gravel Sand
Coarses to .
Tnedium Fine Silt Clay
U.S. standard slmlto sizes
<+ 2 R g 8
g 2 2 ¢ 3§ 2
100 -'—T— mmn
]
i | | |
! LTSN
I H MK
; i N{!
%0 ] YT
! i A
] |
| l |
. A AR
g &0 ] v T T
€ } |
[ T '
8 ]
& ] ! |
& w0
1 ] T :
| i |
I FHI
l ! !
20 } }
] I !
c | ]
h ] T
} ] ) i |
] 1 i
] ) 1 lg é - " =
= & 85 2 3 3
v I3 ¥ s 3

Grain diameter, mm

Visual soil description

Soit classification:
SM Systam

Figure H.9: Soil Classification for C&D Canal, Pier 17, DE at depth of 30 ft (continued)
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i 1
IDETERNIIATIOI-OF-NOISTURE'CONTENT|
L : J

Description of soil: pier 17 40-41.5

Location:
Scple No.: O
| S ] 1§ T 1 |
| No. | Weight of| Weight of can | Weight of can | w2-w3 |
| of | can, W1 | & wet soil, H2|&drysoil WB| w(X)=----- x100 |
jean| @ | )] | (9 | W3- |
1 ] 1 1 ' ]
I ) ] L ¥ !
| 1] 195.80 | 560.50 | 503.10 | 18.68 |
i 1 1 L 1 _}
I ™
| SIEVE-ANALYSIS |
J
Description of soil: pier 17 40-41.5
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 309.86

! ) 1] L] 1 L !
|Sieve| Sieve |Weight retained| Percent of |Cunulative|Percent|

| No. |opening| on each sieve |ueight retained| percent | finer |

| | ¢om) | ) | on each sieve | retained | |
et i i ]
| 4] 4.750 | 2.66 | 0.86 | 0.8 | 99.14 |
| 10 | 2.000 | 9.82 | 3.7 | 4.03 | 95.97 |
| 20085 | 2.7 | 9.59 | 13.62 | 86.38 |
| 400425 | 43.92 | 1447 | 2779 | 72.21 |
| 60 j0.250| 322 | 1040 | 38.19 | 61.81 |
| 100 | 0.150 |  12.7% | 41 | 42.30 | 57.70 |
| 200 | 0.075 | 5.9 | 1.92 | 44.22 | 55.78 |
|Pan | - | 281 | | |
L L 1 { ] 1 -
I 309.84 = w1

Loss during sieve analysis=[(W-W1)/W}x100= 0.01% (OK if less than 2X)

Figure H.10: Soil Classification for C&D Canal, Pier 17, DE at depth of 40 ft
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GRAIN SIZE DISTRIBUTION . Data Sheet 6

Project L Job. No.
Location of Project __pier 17 ______ BoringNo. Sample NO. e
Description of Soil Depth of Sample 40 ft
Tested By. Date of Testing
Gravel Sand
Coarse to
medium Fine Siit Clay
U.S. standard do\'n sizes
¢ 2 8® i 8 8
§ 2 2 3§ § ¢
100 et '
| H ]
) |
|
” i :
|
1 |
N ]
1= ﬂ '
g ! |
: i ! %
[ ]
T o :
N
4 4
]
il
® i
] i |
\ T
) || !i | _
1 (i 1
e [ ] [ "l la é" o 6 -
- ] e § 8
M 3 s 5 g ° g s
Grain dlameter, mm
Visual soil description
Soil classification:
cL System

Figure H.10: Soil Classification for C&D Canal, Pier 17, DE at depth of 40 ft (continued)
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ATTERBERG LIMITS DETERMINATION Data Sheet 3

Project GRL Jab No.
Location of Project ____Riex 17- 40 £L _ Boring No. Sample No.
Description of Solf :
Depth of Sample Tested By : Date
Liquid Limit Determination
Can no. 1
W of wet soll + can 31.45
WA, of dry soil +can 26.15
Wt. of can 8.8
Wt. of dry soil 17.35
Wt. of moisture 3.3
Water content, w% 30.35
No. of biows. N 11
1 Flow index F; =
Liquid fimit = 30.50
a; Plastic limit = 17,65
.é- Plasticity index I, =12.90
8
§
10 18 ® 25 0 40 S0 e a0 100
No. of blows, N
Plastic Limit Determination
Can no. 1
WR. of wet soil +can i2.8
Wt of dry soil +can 12.2
Wt of can 8.8
Wt. of dry soil 3.4
Wt. of moisture 0.6
Water contant, % = w, 17.65

Figure H.10: Soil Classification for C&D Canal, Pier 17, DE at depth of 40 ft (continued)
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L1 L
| DETERMINATION-OF-MOISTURE-CONTENT |

L J
Description of soil: pier 17 50-52
Location:
saaple No.: O
3 1 L] || 1 t
| No. | Weight of| Weight of can | Weight of can | we-w3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3|. w(X)=----- x100 |
|can | (@ | (9 | 9 | W3- W1 |
R | ! l l l
I I ¥ 7 4 J
| 1] 193.82 | 502.40 | 429.20 | 31.10 |
1 1 1 1 1 1
I 1
| STEVE-ANALYSIS |
L J
Description of soil: pier 17 50-52
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 241.6
I 1) 1 L 1 1 1

|sieve| Sieve |Weight retained| Percent of |Cunulative|Percent|
| No. |opening| on each sieve |weight retained| percent | finer |

| | Com) | (9 | on each sieve | retained | |
L ! ! l | 1 ]
! 1 4 LB i I 1
| 4] 4.750 | 0.00 | 0.00 | 0.00 |100.00 |
| 10 | 2.000 | 0.45 | 0.9 |  0.19 | 99.81 |
| 20 | 0.850 | 0.61 | 0.25 | 0.4 | 99.56 |
| 40 | 0.425 | 151 | 0.62 | 1.06 | 98.9 |
| 60]0.250 | 16.07 | 6.65 | 7.72 | 92.28 |
| 100 | 0.150 |  66.99 |  27.73 | 35.46 | 64.56 |
| 200 | 0.075 |  58.21 |  26.09 | 59.54 | 40.46 |
|pan | - | 96.60 | l |
1 | | 1 1 1 ]
Z 260.44 = W1

Loss during sieve analysis=[(W-W1)/WIx100= 0.48X (OK if less than 2X)

Figure H.11: Soil Classification for C&D Canal, Pier 17, DE at depth of 50 ft
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Data Sheet 6

GRAIN SIZR DISTRIBUTION
Project pier 17 Job. No.
Location of Project Boring NoO. Sainpla No.
Description of Soil : Depth of Sampls 50 ft
Testad By. Datas of Testing
Gravel . Sand
Coarse to Fine siit Clay
medium
U.S. standard ah\'n sizes
< 2 R { 8 3%
$ 2 2 32 f 2
1 I
T TR
' 1 ' 1 :
1 {
] }
] ! B
t
i )
H 60 ! (i
‘ L] L]
£ H I |
‘g ' ] ! !
g ] HIRILE IR
£ ot i) 1 M
] I
] | l i | !
| U
] | !
2 t
] [ |
] i |
I I
h i i
i i }
o [ ] w - lg é" w N =
- B0 & - 8
v § p S -4 e g o
Grain diamater, mm

Visual sail deacription

8oil classification:
§.M System

Figure H.11: Soil Classification for C&D Canal, Pier 17, DE at depth of 50 ft (continued)
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r 1
IDETERIINATION'OF-HOISTURE-CONTENT|
L -

Description of soil: pier 17 55-57

Location:
Saaple No.: O
LI LI ] 1 v L}
| No. | weight of| Weight of can | Weight of can | w22-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, 3| w(X)m----- x100 |
|ean| (@ | €)) | 9 I W3-u1 |
L ! . ] ! ]
T T T L ¥ L
| 1] 19.20 |  334.30 | 283.30 | 38.03 |
i 1 | 1 L ]
' ]
| SIEVE-ANALYSIS |
L ]
Description of soil: pier 17 55-57
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 138.6

I 1 1 L |} I 1
|Sieve| Sieve |Weight retained| Percent of |Cumulative|Percent|

| No. |opening| on each sieve |weight retained| percent | finer |

| | (om) | ()] | on each sieve | retained | |
— : | —
| 4] 4.750 | 0.00 | 0.00 | 0.00 [100.00 |
| 10 | 2.000 | 0.00 | 0.00 | 0.00 [100.00 |
| 20| 0.850 | 0.10 | 0.07 | 0.07 | 99.93 |
| 40 | 0.425 | 0.35 | 0.25 | 0.32 | 99.68 |
| 60 | 0.250 | 138 | 1.00 | 1.32 | 98.68 |
| 100 | 0.150 | 3.49 | 2.52 | 3.8 |96.16 |
| 200 | 0.075 | 3.40 | 245 | 6.9 | 93.7 |
|Pan | - | m87 | | |
L 1 1 L ] ] ]
2 138.59 = W1

Loas during sieve snalysis=[(W-41)/Wl1x100= 0.01% (OK if Less than 2X)

Figure H.12: Soil Classification for C&D Canal, Pier 17, DE at depth of 55 ft
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GRAIN SIZE DISTRIBUTION Data Sheet 6

Project GRL, Job. No.
Location of Project _Pier 17 Boring No. —_____ Sample No.
Description of Soil : Depth of Sample 55 ft
Testad By. Date of fostlng
Gravel Sand
Coarse to
medium Fine Siit Clay
U.S. standard slm'n sizes
+ 2 8 & &
£ 2 2 3 g3 ¢
ton———r b -~
T TRl
. i 1
! |
H
80 1
T }
| |
' i
|
“ ) I |
g w0 + . +
= 1 |
H ;
]
3 ] ! i
a 40 : } i
I 11
| il
20 4
1 |
] |
T
] I |
L i 1
Q a é M L)
-] o - - - -
- ~ Be & [ -
- g s s o g § e

Grain diameter, mm

Visual soil description

Soil classification:
cH System

Figure H.12: Soil Classification for C&D Canal, Pier 17, DE at depth of 55 ft (continued)
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ATTERBERG LIMITS DETERMINATION

Data Sheet 3

Project GRE, Job No.
Location of Project pier 17-55 ftggring No. Sampls No.
Description of Soll
Depth of Sample Tested By Date
Liquid Limit Determination
Can no. 1
WA of wet soil + can <<.U
Wt of dry soil + can 16.5
Wt of can 8.8
Wt of dry soil 7.7
Wit. of moisture 5.5
Water content. w% 11.43 [
No. of blows, N 25
IL Flow index F; =
Liquid tlimit = _71-43
t; Plastic limit =_25_Q3
< Plasticity index I, = 43.50
2
3
I
10 15 20 25 30 4 50 e & 10
No. of blows, N
PMastic Limit Detsrmination
Can no. 1
WL of wet soil + can de.c
Wi, of dry soil + can i1.5
Wt of can 8.8
Wt of dry soil <.7
Wt. of moisture 0.7
Water content, w% = w, 25.93

Figure H.12: Soil Classification for C&D Canal, Pier 17, DE at depth of 55 ft (continued)
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1
r—
DETERMINATION-OF-MOISTURE-CONTE NAI_J

pescription of soil: pier 17 60-61.5

Location:
Saople No.: 0
r L] ¥ ) i i
| No. | Weight of| Weight of can | Weight of can | w2-w3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)z----- x100 |
| can | (@) | (9 | (9) | w3-wi |
1 1 ] | } —
L i 1 ¥ ' 1
| 1| wr.70 | 394.60 | 336.30 | 30.91 |
1 ! ! | 1 ——
I !
| STEVE-ANALYSIS |
L ]
Description of soil: pier 17 60-61.5
Location:
Sample No.: 0 Weight of oven dry sample, W (g): 189.02
r K I i 1 1

i
|Sieve| Sieve |Weight retained| Percent of |Cumulative|Percent|
| No. |opening| on esch sieve |weight retained| percent | finer |

| | Cmm) | (9) | on each sieve | retained | |
| I | | 1 ! ]
f ! 1 1 T 1 1
| 4| 4.750 | 0.00 | 0.00 | 0.00 |100.00 |
| 10 | 2.000 | 0.09 | 0.05 | 0.05 | 99.95 |
| 20080 0.2 | 0.13 | 0.7 | 99.83 |
| 40 | 0.425 | 0.22 | 0.12 | 0.29 | 99.71 |
| 60| 0.250 | 7.19 | 3.80 | 4.09 | 95.91 |
| 100 | 0.150 | 75.23 |  39.80 | 43.89 | 56.11 |
| 200 | 0.075 | 69.27 |  36.65 | 80.54 | 19.46 |
|pan| - | 3656 | | |
L L 1 A ] ] {
Z 188.80 = W1

Loss during sieve analysis=[(W-W1)/WIx100= 0.12X (OK if Less than 2X)

Figure H.13: Soil Classification for C&D Canal, Pier 17, DE at depth of 60 ft
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Data Shest 6

GRAIN SIZE OISTRIBUTION
Project GRL Job. No.
Location of Project piex 17 Boring NO. . Sampie No.
Description of Soil ’ Depth of Sample 60 fr
Testad By. Oate of Testing
Gravel Sand
Coarse t0
o Fine Siit Clay
U.S. standard alo\ln sizes
b ea & 88
§ 2 2 2 $ 3
100 1 : : -+ i
] ! l oL
§ 1 1
] | i : |
% ! Ll
4 l l | |
] | |
i ! 1 |
g ]!
£ ] H
= 1 | *
] i
2 I |
[ ]
£ . | ;
] | { 1
1 I i
| I
» TREERERI
]
' -
g
1 1 FH
1 ] 1 .
0 Tl 1 T ‘l' v Y -
& & I § 8§ 3 g 8
Qo -] [-] o [-]

Grain diameter, mm

Visual soil description

Soil classification:
M System

Figure H.13: Soil Classification for C&D Canal, Pier 17, DE at depth of 60 ft (continued)
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T
IDETERIINATION-OF-IOISTURE-CONTENTI
L !

Description of soil: pier 17 65-66.5

Location:

Sampls No.: O

L L S ¥ L4 ¥ 1
| No. | weight of| Weight of can | Weight of can | W2-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3| w(X)=----- x100 |
| can | (o | (e) | @ | w3-w1 |
l 1 1 | (] ]
¥ J ] I 1 1
| 1] 15046 | 492.70 | 418.40 | 27.73 |
L 1 1 1 1 ]

{ ]
| STEVE-ANALYSIS|
L i |

Description of soil: pier 17 65-66.5
Location: .
Sample No.: 0 Weight of oven dry sample, W (g): 268.9

L} Ll LB L 1 i 1
|sieve| Sieve |Weight retained| Percent of |Cumulative|Percent|

| No. |opening| on each sieve |weight retained| percent | finer |

| | (mm) | )] | on each sieve | retained | |
[ A [l 1 l 1 |
f ! ] ; j T i
| 4] .750 | 0.00 | 0.00 | 0.00 [100.00 |
| 10| 2.000 | 0.50 | 0.19 | 0.19 | 99.81 |
| 20 | 0.850 | 0.72 | 027 | 045 | 9.55 |
| 40 | 0.425 | 0.85 | 032 | 0.7 | %.23 |
| 60]0.250| 9.19 | 342 | 419 | 95.81 |
| 100 | 0.150 | 106.29 |  39.53 | 43.72 | 56.28 |
| 200 | 0.075 | 102.47 | 3811 | 81.82 | 18.18 |
| Pan | < | s838 | | |
L | ] 1 { 1 |
T 268.40 = W1

Loss during sieve snalysis={(W-W1)/A1x100= 0.19% (OK if less than 2X)

Figure H.14: Soil Classification for C&D Canal, Pier 17, DE at depth of 65 ft
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GRAIN SIZE DISTRIBUTION Data Sheet 6

Projact GRL Job. No.
Location of Project —..Pier 17 BoringNo. —_______ Sample No.
Description of Soil Depth of Sample 65 ft
Tested By. Date of Testing
Gravel Sand
Coarse to Fine siit Clay

&

£
100 r...T--
: |

S=—F === No. 200~

-]
= T 1 ho. 100

Percent finer

-]
1%

f

|

]

(Il

1 J1 1
v [ ] 1 d "' é é"‘ N =
- ~ 3g & a
¥ I 3 % 3 g3
Grain diameter, mm

Visual soil description

Soil classification:
M System

Figure H.14: Soil Classification for C&D Canal, Pier 17, DE at depth of 85 ft (continued)
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| ]

]
[DETERMINATION-OF-MOISTURE-CONTENT |
| J

Description of soil: pier 21 41-41.5

Location:

Sanpla Ma.: O

L) L 1] 1 T 1
| No. | Weight of| Weight of can | Weight of can | W2-\3 |
| of | ean, W1 | & wet soil, W2| & dry soil, W3] w(X)m----- x100 |
jean| (9 | ¢)) | (CH) | W3-w1 |
L ) | 1 1 —
L v 1 I ¥ 1
| 1] 1%8.75 | 513.60 | 418.60 | 35.20 |
i 1 : ! 1 1 1

i 1
| STEVE-ANALYSIS|
L j

Description of soil: Pier 21 41-41.5
Location:
Sample No.: O Weight of oven dry sample, W (g): 270.7

LB i 1 LB K 1 1
|sieve| Sieve |Weight retained| Percent of |Cumlative|Percent|

| No. |opening| on each sieve |weight retained| percent | finer |

| | C(mm) | (9 | on each sieve | retained | |
— t f % ? i
| & ] 4.750 | 0.00 | 0.00 | 0.00 |100.00 |
| 10| 2.000 | 0.00 | 0.00 | 0.00 |100.00 |
| 20| 0.850 | 0.00 | 0.00 | 0.00 |100.00 |
| 40 | 0.425 | 140 | 0.52 | 0.52 | 99.48 |
| 60| 0.250 | 12.80 | 4.73 | 5.25 | 94.75 |
| 100 | 0.150 | 88.70 | 32.77 | 38.01 | 61.99 |
] 200 | 0.075 | 124.08 | 45.84 | 83.85 | 16.15 |
| pan | --- | 42.65 | | | |
i 1 1 { 1 [l g
I 269.63 = W1

Loss during sieve analysis={{W-W1)/W1x100= 0.40X (OK if less than 2X)

Figure H.15: Soil Classification for C&D Canal, Pier 21, DE at depth of 41 ft
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Data Sheet 6

GRAIN SIZE DISTRIBUTION
Project —GRL. Job. No.
Location of Project —piex 21 BoringNo. —— ... Sample NO. —
Description of Soil Depth of Sampls 4] ft
Tested By. Data of Testing
Gravel Sand
Coarse to "
medium Fine Siit Clay
u.s. sltandard sievllo sizes
. 2 & s B3
g 2 2 2 $§ 2
100 1 W.._T_.‘ ik } i
|
A ! : | ‘ ! :
] ]
4 | AR
80 h } T }
|
1 \p
J } |
§
. ' { i g
£ “ITt T |
z ; il ] j
g ] ! i N
s ' 1 !\ !
. 40 N 1.
] | I I
' t ! R\ B
H ]
) | |
] il N
2 )
] I | I
] | |
I 1
| ] f |
J I § |
° A S A T
- ~ do & S 8
v § S 53 s 3
Grain diameter, mm
Visual s0il description
80l classification:
SM System

Figure H.15: Soil Classification for C&D Canal, Pier 21, DE at depth of 41 ft (continued)
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ATTERBERG LIMITS DETERMINATION Data Sheet 3

Project GREL, Job No.
Locationof Project _____pier 21-40 ft  BoringNo. _________ Sampis No.
Description of Soil
Depth of Sampie Tested By Date
Liquid Limit Determination
Can no. 1
W of wet soll + can 18.5
W, of dry soil + can 16.5
Wt. of can 8.9
Wt. of dry sail 7.6
Wt. of moisture 2.4
Watar contant. w% 31.0
No. of blows, N 25
! Flow index F, =
Liquid limit =_ 31.6
a; Plastic limit = _NP
< Plasticity index [, = ____
-]
§
[l
10 15 20 25 30 40 S50 60 60 100
No. of biows, N

Plastic Limit Determinution
Can no.
Wt of wet 80il + can

Wt. of dry soil + can

Wt. of can

Wt. of dry soil

Wt. of moisture
Water content, w% = w,

Figure H.15: Soil Classification for C&D Canal, Pier 21, DE at depth of 41 ft (continued)
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I
|DETERMINATION-0F-NOISTURE-CONTENT |
|

Description of soil: pier.21 55-56.5

Location:

Sample No.: O

| I ¥ i 1 '
| No. | Weight of | Weight of can | Weight of can | w2-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)=----- x100 |
[can| (@ | ® | )] | W3-u1 |
F— : : : :
| 1] 197.00 | s41.10 | 452.00 | 34.94 |
1 [ [ ] 1 J

4
| STEVE-ANALYSIS|
- )

Description of soii: pier 21 55-56.5

Location:

Sampie No.: 0 Meight of oven dry sampie, ¥ (g): 257.8

L I 1 i 1 14 1
|Sieve| Sieve |Weight retained| Percent of |Cumulative|Percent]
| No. |opening] on each sieve |weight retained| percent | finer |

| | (om) | (9) | on each sieve | retained | |
| 1 | ! { I |
I I L t 1 1 1
| 4| 4.750 | .00 | 0.60 | 0.00 |100.00 |
| 10 | 2.000 | .00 | 0.00 | 0.00 |100.00 |
| 20 ] 0.250 | 0.00 | 0.00 | 0.00 |100.00 |
| 40 | 0.425 | 035 | 0.3 | 0.1 | 99.86 |
| 60)0.250| 7.2 | 280 | 2.9 |97.06 |
|00 | 0.150 | 86.%0 | 3.1 | 36.65 | €3.35 |
200 | 0.075 | 101.08 | 39.21 | 75.86 | 24.% |
fpon| - | 675 | | |
L 1 ! 1 _1 { ]
25731 =11

Loss during sieve analysis=[(W-W1)/WI1x100= 0.19% (OK if less than 2X)

Figure H.16: Soil Classification for C&D Canal, Pier 21, DE at depth of 55 ft
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Data Shest &

GRAIN SIZE DISTRIBUTION
Project Job. No.
Location of Project pier 21 Boring No. —— . Sample NO. —e——
Description of Soil Depth of Sample 55 _ft
Tested By. Dats of Teating
Gravel Sand
Coarse to
medium Fine Sirt Clay
U.S. standard slo\ln sizes
<« 2 &8 g B8 8
£ 32 2 2 s 2
100 L # ?— } i
I
1 TN
! i
LRl
80 1 i }
] l |
b : {
H |
5 M (EHAE !
£ M1 T T
‘é b | N |
o ] : i |
& ] | |
! NI
] | m
2 1 14t
) [ i
] I |
1
| ] { i
) 1 4 |
¢ ] Fd - - lg év- o - ~ =
T I 3 3 s g8
Grain diametsr, mm
Visual soil description
Soil classification:
sM System

Figure H.16: Soil Classification for C&D Canal, Pier 21, DE at depth of 55 ft (continued)
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i
—
| DETERMINATION-OF-MOISTURE-CONTEN I;j
1

Description of soil: pier 21 65-66.5

Location:

Sample ¥o.: 0

r ¥ T ¥ L) ]
| No. | Weight of| Weight of can | Weight of can | w2-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)=-----x100 |
|ean| (@ | 9 | ()] | W3-w1 |
1 ] 1 | } ]
T 1 T i ] ]
| 1] wr.so | 46140 | 38458 | 32.40 |
L 1 [l 1 1 S |

! 4
| STEVE-ANALYSIS |
L ]

Description of soil: pier 21 65-66.5

Location:
Sample No.: 0 Weight of oven dry sample, W (g): 239.96
I L T 1 ) 1 }

|sieve| Sieve |Weight retained| Percent of |Cumulative|Percent|
| No. |opening| on each sieve |weight retained| percent | finer |

| | ¢om) | (9) | on each sieve | retained | |
[ ! ! [ ! ! |
! i 1 i ! { I
| 4] 4.750 | 0.00 | 0.00 | 0.00 |100.00 |
| 10 | 2.000 | 0.00 | 0.00 | 0.00 |100.00 |
| 20| 0.850 | 0.00 | 0.00 | 0.00 [100.00 |
| 40 | 0.425 | 0.30 | 0.3 | 0.13 | 99.87 |
| 60 ] 0.250 | 470 | .96 | 2.08 | 97.92 |
| 100 | 0.150 |  34.40 | 1436 | 16.42 | 83.58 |
| 200 | 0.075 | 128.00 |  53.3¢ | 69.76 | 30.2¢ |
|pan] - | 7200 | | |
| 1 1 1 ] A ]
Z 239.50 = ¥

Loss during sieve analysis=[(W-W1)/W]1x100= 0.19X (0K if less than 2X)

Figure H.17: Soil Classification for C&D Canal, Pier 21, DE at depth of 65 ft
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GRAIN SIZE DISTRIBUTION

Project

___GRL

Location of Project pier 21

Description of Soil

Job. No.
Boring No.

Depth of Sample

Data Sheet 6

Saﬁ\plo [T S —

Tested By. Date of Testing
Gravel Sand
Coarse to
medium Fine Siit Clay
U.S. standard sim:o sizes
« ¢ ® ¢ 8 8
£ 2 2 3 3 2
100 —1 T -
. TG
| : | A1 :
]
| I ; !
80 n $
] I
|
]
_ T |
ie T
= )
°§ i |
] ! |
S |
H ] |
* « } i
1 A
1
!
2 +
|
] |
T
] { |
] 1 ]
1] P4 - -é ]a é-— ["- - ~N =
- ~ o = =
3 3 3°3 s g3
Grain dlameter, mm
Visual soil description
Soil classification:
SM_ System

Figure H.17: Soil Classification for C&D Canal, Pier 21, DE at depth of 65 ft (continued)
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™ 1
| DETERMINATION-OF-MOISTURE-CONTENT |

L _1
Description of soil:

Location: White City Bridge - 30.5 ft

Sasple No.: 14
) i L ! L 1
| No. | Weight of| Weight of can | Weight of can | W2-u3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3] w(X)m----- x100 |
|can| (@ | ® | (8) | WB3-u1 |
i 1 1 ] ] ]
LJ 1 1 L ¥ 1
| 1] 8.90 | 22.50 | 20.40 | 18.26 |
1 1 [ 1 1 |

1

!
| SIEVE-ANALYSIS|
| |

Description of soil:
Location: White City Bridge - 30.5 ft
Sample No.: 14 Weight of oven dry sample, W (g): 168.25

13 ¥ I T L LB 1
|Sieve| Sieve |Weight retained| Percent of |Cumulative|Percent|

| No. |opening| on each sieve |weight retained| percent | finer |

| | ¢mm) | (g) | on each sieve | retained | |
L 1 1 ! | L |
f ) ] { T 1 1
| 4| 4.750 | 0.00 | 0.00 | - 0.00 [100.00 |
| 10 | 2.000 | 0.00 | 0.00 | 0.00 |100.00 |
| 20 | 0.850 | 0.30 | 0.18 | 0.18 | 99.82 |
| 40 | 0.425 | 2.50 | 1.49 | 1.66 | 98.34 |
| 60| 0.250 | 9.40 | 5.59 | 7.25 | 92.75 |
| 100 | 0.150 | 47.80 |  28.41 | 35.66 | 64.34 |
| 200 | 0.075 | 5150 |  30.61 | 66.27 | 33.73 |
| pan | --- | 56.15 | | | |
L | 1 { 1 1 |

T 167.65 = W1
Loss during sieve analysis=[(W-W1)/W1x100= 0.36% (OK if less than 2%)

Figure H.18: Soil Classification for White City Bridge, TP3, FL at depth of 30.5 ft

355




Data Sheet 6

GRAIN SIZE DISTRIBUTION
Project GRL Job. No.
Location of Project . White City Bridde goring No. —— . Sample No. 14
Description of Soil Depth of Sample —.30.3 fL
Tested By. Oats of Testing
Gravel Sand
Coarsse to !
medium Fine Silt Clay
U.S. standard sio'\lm sizes
J e = g8 §
§ £ £ ?' 5;' $
100 QT-T—W ot
I ] i ! }
1 ]
. I
80 1
| |
| it
| | ; : |
] -t
! . A
i ]
i { |
L) ] ! H
] ! |
w .
TIRRL !
U : I !
T
| ] | i |
) 1 [ ]
° s i L sxe T 1
- B A 3 g8
Grain diameter, mm
Visuat soil description

Soit ciassification:
s System

Figure H.18: Soil Classification for White City Bridge, TP3, FL at depth of 30.5 ft (continued)
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) 1
| DETERMINATION-OF-NOISTURE-CONTENT |
L i

Description of sofl:
Location: White City Bridge - 15.5 ft

Sample No.: 13

L ] 1 LB i 1
| No. | Weight of| Weight of can | Weight of can | We-\3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3| w(X)=----- x100 |
[ecan | (@ | (® | ® | W3-w1 |
1 ] ] ] ] ]
t ] ¥ ] ] 1
| 1] 88 | 220 | 1970 | 22.9 [
L ] 1 1 1

I L)
| SIEVE-ANALYSIS|
i J

Description of soil:
Location: White City Bridge - 15.5 ft
Sanple No.: 13 Weight of oven dry sample, W (g): 177.5

J LB LS L) ) 1 Ll
|sieve| Sieve |Weight retained| Percent of |Cumulative|Percent]

| No. |opening| on each sieve |weight retained| percent | finer |

[ | (m) | @ | on each sieve | retained | |
—t—— j j ——]
| 4| 4.750 | 0.00 | 0.00 | 0.00 |100.00 |
| 10| 2.000 | 0.00 | 0.00 | 0.00 |100.00 |
| 20 | 0.850 | 1.40 | 0.7% | 0.7 | 9.21]
| 40 ]0.425] 1030 | 5.80 | 6.59 | 93.41 |
| 60|o0.250 | 39.80 | 2242 | 29.01 | 70.99 |
| 100 | 0.150 | 109.60 | 675 | 90.76 | 9.2 |
| 200 | 0.075 | 8.70 | 490 | 95.66 | 4.34 |
|pan| - | 700 | | L
b 1 1 1 1 | J
2 176.90 = W1

Loss during sieve analysis=[(W-W1)/WIx100= 0.34X (OK if less than 2X)

Figure H.19: Soil Classification for White City Bridge, TP6, FL at depth of 15.5 ft
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GRAIN SIZE DISTRIBUTION Data Sheet 6

Project GRL Job. No.
Location of Project __Hhite Ciry Bridge BoringNo. — ... Sample No. 13
Description of Soil Depth ot Sample 15.5 £t
Tested By. Dats of Testing
Gravel Sand
Coarss to .
medium Fine Silt Clay

U.S. standard sieve sizes

{
4+ =2 8 ¢ B §
_ § 2 2 % ;?2
100 gy 4
| T T
} : i
' 1 | l}
s I ) T
% I
i ]
I
- : ! | !!
§°° j I B
= ; ! ] |
8 ] ! 1
S ) i {
A& 4 T !;
|
1l
I
2 4
X (H
1 } \&1}
! i M
i i | : lﬁ'
o 2 3 33 3 g3

Grain diameter, mm

Visual soil description

Soil classification:
SP System

Figure H.19: Soil Classification for White City Bridge, TP6, FL at depth of 15.5 ft (continued)
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r 1
IDETERNINATION-OF-HOISTURE-COHTENT|
L 1

Description of soil:
Location: Appsl. River Bricdge - 20 ft

Smxple No.: ¢

LI 1 1 ¥ T 1
| No. | Weight of| Weight of can | Weight of can | w2-W3 |
| of | can, W1 | & wet soil, W2| & dry soil, W3| w(X)=----- x100 |
|ean| @ | ()] | (9 | W3-¥1 |
i ! | ] l i
| A | L 1 T 1
| 1] 900 | .9 | 208 | 26.27 |
| 1 ! 1 L J

I ]
ISIEVE'ANALYSISI
1 )

Description of soil:
Location: Appal. River Bridge - 20 ft
Sample No.: 9 Ueigh_t of oven dry sample, W (g): 166.9

r k] 1) 1 ] 1 1
|sieve| Sieve |Weight retained| Percent of |Cumulative|Percent|

| No. |opening| on each sieve |weight retained| percent | finer |

| | (mm) | (9 | on each sieve | retained | |
| ] | l 1 1l |
L 4 I 1 I i !
| 4] 4.750 | 0.00 | 0.00 | 0.00 |100.00 |
| 10 | 2.000 | 0.00 | 0.00 | 0.00 [100.00 |
| 20| 0.850 | 0.00 | 0.00 | 0.00 |100.00 |
| 40 | 0.425 | 1.40 | 0.8 | 0.8 | 99.16 |
| 60]0.250 |  14.80 | 8.87 | 9.7 |90.29 |
| 100 | 0.150 | 130.20 | 78.01 | 8&7.72 | 12.28 |
200 | 0.075 |  14.10 | 8.45 | 96.17 | 3.8 |
|pan| - | s | | |
1 | ] {] 1 1 ]
Z 166.30 = W1

Loss during sieve analysis=[(W-W1)/W1x100= 0.36% (OK if less than 2X)

Figure H.20: Soil Classification for Apalachicola River Bridge, FL at depth of 20 ft
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Data Shest §

GRAIN SIZE DISTRIBUTION
Project GRL Job. No.
mdeMW Boring NO. e Slmtho S
Description of Soil Depth of Sampile 20 ft
Tested By. Date of Teating
Gravel Sand
Coarss to
medium Fine Silt Clay
Uu.S. s'tandard slmln sizes
I =2 8 ¢ 8 g
g 2 2 ¢ § ¢
100 : e * bt
] i ! [
{ | ! |
I [}
1 { !
80 4
] Al
L
TH
N | i el
«© 5
-!= 1 fl b8 IT
= } . }
] . !
g ] ! : I[
<0 | - i
LRI
: NI
= $ 4
] I |
t : :
] y N N
] 1 1 !
S SR S E A A T % £
TS I3 B s 38
" Grain diameter, mm
Vesual soill de