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Project Background



Project Background
• Sponsor – Rob Paugh

• Lead Pastor of Shepherd Church of the Nazarene
• Gahanna, Ohio

• Church owns land 
• Hocking Hills, Ohio



Problem Statement

• Design a cabin from the ground up
• Host people year-round

• Ability to be open 365 days 
• Future to expand

• Mission Field
• Proclaim the Gospel through the outdoors

• Host Everyone
• All ages
• All backgrounds



Problem Statement

Design Objectives Functional Requirements
•  Temperature Control
•  Sleeps 12-16 Campers
•  Fits 6-8 Bunk Beds
•  Plumbing for Toilet and Sink
•  Adequate Lighting 

•  Sustainable
•  Low Maintenance
•  Cost Efficient
•  Rustic Appearance



Design Constraints
• Size: 24 by 32 feet

• 8-foot front porch

• Separated counselor’s room

• Toilet and sink

• Heated water

• Sturdy in harsh weather

• Preliminary budget of 
$700,000/four cabins

• Materials: No drywall, wood 
sourced on-site, green metal 
roof, CMU foundation



Problem Statement-
Codes and Other Constraints
Codes
• IBC - International Building Code
• IMC - International Mechanical Code
• IPC - International Plumbing Code
• IRC - International Residential Code
• NEC - National Electrical Code
• OBC - Ohio Building Code

Other
• ACI - American Concrete Institute
• ADA - American Disabilities Act
• ASCE - American Society of Civil Engineers 
• ASHRAE - American Society of Heating, 
Refrigerating and Air-Conditioning Engineers

• ASTM - American Society for Testing and 
Materials

• NDS - National Design Specification for Wood 
Construction



Design Alternatives



Initial Design
8’ Wood Porch

1 Counselor Room 
(2 beds)

Bathroom in Front

Mechanical 
Equipment Room 
(Furnace and 
Water Heater)

Center Table with 
Chairs

8’ Concrete Porch

2 Counselor Rooms (1 
bed each)

Bathroom in Back

Small Storage Room

PTAC Unit(s) for Air 
Control

Under-Sink Water 
Heater

Center Table with 
Chairs

Possible Mud Room
Sketch by Jon Rambow Sketch after site visit 

(10/7/21)



Design Proposal



Decision Matrix
PTAC Unit 



Engineering Analysis of 
Truss
• Used statics and mechanics of materials 

formulas for analysis of the truss members

• First used method of sections to 
determine the forces in each truss 
member

• Then, using the design strength of White 
Oak at a No. 2 grade from the National 
Design Specification for Wood 
Construction, used the mechanics of 
materials formulas to determine what size 
lumber would be required to support that 
load

• Finally determined that using a 3x6 for the 
truss members would be the best option



Engineering 
Analysis

Additional Calculations to Support 
Design of...

• Structural columns

• Wall studs/framing

• Floor joists/framing & girders

• Shear & uplift resistance 
mechanisms due to wind loading

• ASTM wood testing



Engineering 
Analysis

Codes used:

o Mechanical
o ASHRAE 90.2 - Climate Zone 5

oRequired 46,080 Total BTUs
oProviding 52,800 Total BTUs

o U.S. Department of Energy

o Electrical
oNFPA 70 – NEC 210, 250, 348, 
358, and more

o Mechanical and Electrical Systems 
in Buildings by William K.Y. Tao



Final Design



Deliverables

1) Revit File – 3D Model and Sheets
2) Construction Documents
3) Material Cost Spreadsheet
4) Engineering Calculations
5) Final Presentation
6) Final Report



REVIT - 3D



Revit – Architectural Sheet



Revit – Bathroom Details



Revit - Walkthrough



Revit - Wall Section



Revit – Electrical Sheets



Revit – Structural Flooring



Revit – Wall Framing



Revit – Truss



Final Design
• Cost Analysis

• Budget of $125,000 per Cabin
• Generous Fundraising of Church and Community

• Completed Material Cost Spreadsheet
 

Total breakdown
Architectural $9,636.78
Roof $4,950.00
Truss $4,996.00
Floor $4,086.36
Foundation $10,200.85
Walls $946.80
Electrical $4,122.09
Mechanical $2,341.49
Plumbing $1,278.43

Sub Total: $42,558.80

+Tax (8%) $45,963.50
+Other (10%) =$50,559.85



Design Validation



Design Validation-
ASTM Testing Plan
• Received Poplar, Red Oak, and 
White Oak samples (1/31/22)

• Replicate point load scenario
• Complete math on structural 
analysis and wood strength 
calculations

• Weight room experiment 
(2/17/22)

• Thanks to Coach Peterson!



Design Validation-
ASTM Testing Results
• Both White Oak and Poplar exceed necessary strength requirements

495 pounds!

575 pounds!



Design Validation

Functional 
Requirements

Inspection Experiment Analysis Notes

Temperature 
Control

X 2 PTAC Units

Sleeps # 
Campers

X 12-16 Campers

Fits # Bunk 
Beds

X 6-8 Bunk Beds

Plumbing X Follow Code
Lighting X Lights and 

Windows



Design Validation

Design 
Objectives

Inspection Experiment Analysis Notes

Sustainable X X On-Site Wood
Low-
Maintenance

X X Simple MEP 
Design

Cost Efficient X Under Budget
Rustic 
Appearance

X All Wood Design



Conclusion



Conclusion

Benefit to Users
• Brand new cabin for students
• Further develop the land for more use
• Great space to grow in relationships 
with peers and God

Future Recommendations
• Continue to develop the shower 
house, dining hall, gymnasium, and 
more

• Great internship opportunity to help 
design and construct buildings



Q&A



Extra Engineering Analysis 
Design Calculations



Structural Calculations



Extra Revit Renderings



Revit – Plumbing



Revit – Structural Foundation



Revit – Mechanical



Revit – Porch



Revit – Roof



Team Picture for Rob
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