
September 27, 2013 

Heather Sustersic 

had132@psu.edu  

 

Dear Professor Sustersic,  

 

The following technical report was written to fulfill the requirements specified in the Structural 

Technical Report 2 assignment that was handed out on September 13, 2013.  

 

Technical report 2 includes a detailed structural analysis of the New Library at the University of Virginia’s 

College at Wise, located in Wise, Virginia.  This analysis includes calculations of roof loads, floor loads, 

exterior wall loads, snow loads, snow drifts, wind pressures, and seismic story forces.  

 

Thank you for reviewing this report. I look forward to discussing it with you in the future.  

 

Sincerely,  

 

Macenzie Ceglar 

 

Enclosed: Technical Report 2  
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Executive Summary 
 
The New Library at the University of Virginia’s College at Wise will serve as a main link between 
the upper and lower campus areas, which are currently divided by a steep 60 foot hill. The new 
6 story, 68,000 ft2, library will be integrated into the hillside, and will provide students with an 
easier and safer path across campus. The architectural design of the façade incorporates 
traditional materials found on campus, such as brick and stone. Construction on the New 
Library began in August 2012 and will be completed in August 2015.  
 
Soil loads caused the foundation system for the New Library to be unique in its design.  The 
foundation system utilizes a temporary leave‐in‐place soil retention system and foundation 
walls which are designed to resist future lateral soil loads. Other parts of the foundation system 
include piers, footings, and slabs‐on‐grade.  
 
All six stories of the building have composite floor framing involving both composite steel wide 
flange members and composite decking. Framing layout in the building is fairly typical with bay 
sizes ranging between 25’‐4” x 25’4” and 31’‐0” x 25’‐4”. Steel wide flange columns are used as 
the vertical framing system and shear walls make up the building’s lateral system.  
 
Loading conditions considered in the building’s design include live loads, gravity loads, snow 
loads, wind loads, seismic loads, and lateral soil loads.  
 
The Virginia Uniform Statewide Building Code (USBC); along with “Facility Design Guidelines”, 
governs the design of all buildings on the campus. The USBC adopts chapters 2‐35 of 
International Building Code (IBC) 2009, which references codes and standards which include 
American Society of Civil Engineers (ASCE) 7‐05, American Concrete Institute (ACI) 318‐08, and 
the 13th edition of the Steel Construction Manual.  
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Documents Used in Preparation of Report 
 
Below is a list of the design codes and standards used in the structural analysis of the New 
Library at the University of Virginia’s College at Wise. 

• International Code Council 
o International Building Code 2009 (Chapters 2‐35 Adopted by Virginia Uniform 

Statewide Building Code) 
• American Society of Civil Engineers 

o ASCE 7‐05: Minimum Design Loads for Buildings and Other Structures 
• University of Virginia Facilities Management and University Building Official  

o Facility Design Guidelines  
• University of Virginia’s College at Wise – New Library  

o Construction Documents 
o Specifications  

• Vulcraft Deck Catalog 
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Equation:  p=qGCpi

Constants: 
G(NS) = 0.824
G(EW)= 0.835

qh= 20.6
Building Width NS= 147'
Building Width EW= 94.33'

Floor Height qz Windward Pressure 
(PSF)

Leeward Pressure (PSF) Trib Area (SF) Force (K)

18 12.36 8.15 ‐8.49 2646 44
36 15 9.89 ‐8.49 2499 46
52 16.62 10.96 ‐8.49 2352 46
68 18.04 11.89 ‐8.49 2352 48
84 19.05 12.56 ‐8.49 2499 53
102 20.07 13.23 ‐8.49 1323 29

265

Floor Height qz

Windward Pressure 
(PSF) Leeward Pressure (PSF) Trib Area (SF) Force (K)

18 12.36 8.26 ‐6.67 1698 25
36 15.00 10.02 ‐6.67 1604 27
52 16.62 11.10 ‐6.67 1509 27
68 18.04 12.05 ‐6.67 1509 28
84 19.05 12.73 ‐6.67 1604 31
102 20.07 13.41 ‐6.67 849 17

155

Wind Pressures (N‐S Direction)

Base Shear=

Base Shear=

Wind Pressures (E‐W Direction)

8. Calulate Wind Pressure, P, on each surface
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k= 1.11
Vb= 239.57 K

Level  wi (K) hi (FT) wihi
k (K‐FT) Cvx F (K)

Roof 1206.4 102 446685.20 0.256 61.27
6 1359.2 84 411049.90 0.235 56.38
5 1375.2 68 329360.11 0.189 45.18
4 1472.7 52 263858.18 0.151 36.19
3 1658.0 36 200094.25 0.115 27.45
2 1703.8 18 95549.22 0.055 13.11

Sum= 1746596.86 1.000 239.57

12. Vertical Distribution of Forces 

Calculation of Story Forces
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