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The uniform loads applied to the girders were used to calculate the point load 
reaction forces applied to the facility's steel columns. The steel columns were designed 
for compression and flexure in accordance with AISC. The precast concrete bearing walls 
were designed using the point load reaction forces from the respective joists they support. 
The PCI Design Handbook was used to size the precast concrete wall panels, which have 
a design strength of 4000 psi. The sizes of the respective bearing walls and columns are 
represented below in Table 2. 

Table 2. Wall and Column Member Sizes 

Equipment Area 

Element Type Abbreviation Design 

Bearing/Shear B1/SH1 1’-3” x 33.5’ 

Bearing/Shear B2/SH1 1’-3” x 33.5’ 

Bearing B3 1’-3” x 33.5’ 

Column C1 W12x65 

Column C3 W14x120 

Office Area 

Element Type Abbreviation Design 

Bearing B4 6" 

Bearing B5 3 5/8" 

Column C2 W8x15 

The design of the footings and foundations were based on the assumed soil 
properties of the site and the applied loads from the columns and bearing walls. Due to 
the soil type on the site an allowable vertical bearing pressure of 1500 psf was 
determined from the 2021 IBC. This was then used to size the continuous and spread 
footings. The footings of the columns are all square spread footings bearing just below 
the floor slab. The foundations of the bearing walls are designed as continuous footings 
and foundation walls. The continuous footings are designed to be 3’-6” below grade to 
withstand the effects of the frost depth in Iowa. The foundation walls act merely as an 
extension of the bearing wall to transfer the loads to the continuous footings. The sizes of 
the foundations are represented below in Table 3. 
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Table 3. Foundation and Footing Member Sizes 
Equipment Area 

Element Type Abbreviation Design (B x H) 
Foundation Wall FW1 1’-3” x 2’ 

Footing FT1 10’-6” x 1’-6” 
Foundation Wall FW2 1’-3” x 2’ 

Footing FT2 8’ x 1’-6” 
Foundation Wall FW3 1’-3” x 2’ 

Footing FT3 2’-3” x 1’-6” 
Column footing FT7 18’ x 1’-6” 
Column footing FT8 25’ x 1’-6” 

Office Area 
Element Type Abbreviation Design (B x H) 

Foundation Wall FW4 1’-3” x 2’ 
Footing FT4 2’-3” x 1’-6” 

Foundation Wall FW5 1’-3” x 2’ 
Footing FT5 2’-3” x 1’-6” 

Column Footing FT6 5’-3” x 1’-6” 

B. Lateral Load Analysis

The lateral load analysis checked the lateral resistance of the building due to 
applied winds from both the east/west and north/south directions. Using ASCE-7 and a 
wind speed of 122 mph, the wind loads were determined to be 20.9 psf in the windward 
direction and 13.4 psf in the leeward direction for the warehouse area. For the office 
space, the wind load was determined to be 18.3 psf in the windward direction and 11.4 
psf in the leeward direction. The roof metal decking was designed as the primary lateral 
force-resisting element. Using Vulcraft's design aids, the metal decking of the equipment 
area and office area roofs were designed as 18 gage grade 40 3.5D dovetail and 26 gage 
1.0C-32 grade 80 non-composite decking respectively. 

3. Ancillary Structures
Our team is recommending a prefabricated ClearSpan Fabric Structure for the

outdoor material storage area. By using a prefabricated structure, the Public Works
Department will be able to better customize the material storage structure to fit their
needs. The department will be able to select the exact width, length, and height that fits
their needs. As the department experiences growth, they can purchase additional
prefabricated structures. After researching our team determined that a ClearSpan Round
Extra-Tall HD Building by FarmTek would best fit the needs of the Public Works
Department. It is recommended that the department purchases a configuration of 56’x60’.
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Appendix B: Outdoor Storage Specifications 
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Appendix C: Additional Renderings 

Figure A1. Reception Area 

Figure A2. Hallway to ADA Restrooms 
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Figure A3. Single ADA Restrooms 

Figure A4. West Hallway 
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Figure A5. Private Office Along West Wall 

Figure A6. Private Center Office 
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Figure A7. Cubicle/ Open Office Area 

Figure A8. Break and Training Room from Southwest Corner 
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Figure A9. Break and Training Room from South Wall 

Figure A10. Break and Training Room from East Wall 
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Figure A11. Outdoor Employee Patio 

Figure A12. East Hallway 
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Figure A13. Janitor’s Closet 

Figure A14. First Aid Room 
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Figure A15. Conference Room 

Figure A16. Women’s Locker Room 
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Figure A17. Women’s Locker Room Showers 

Figure A18. Mechanical Room 
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Figure A19. Men’s Locker Room Restroom 

Figure A20. Men’s Locker Room 
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Figure A21. Men’s Locker Room Showers 

Figure A22. Men’s Locker Room Restrooms 
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Figure A23. Indoor Wash Bay 

Figure A24. West Office Exterior 
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Figure A25. Northwest Office Exterior 

Figure A26. Facility from Above Without Roof 
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Figure A27. Facility Exterior from Southeast Corner 

Figure A28. Warehouse Interior from Northeast Corner 
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Figure A29. Mechanic’s Bay Interior 

Figure A30. Office Interior Plan View




