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Angela Mincemoyer 
Structural Option 
October 18, 2013 
 
 
 
Dr. Boothby 
Advisor 
Penn State University 
 
 
 
Dear Dr. Boothby, 
 
The following Technical Report 3 was prepared for AE 481W.  Gravity spot checks were performed on 
the typical deck and one of each of the following: beam, girder, interior column, and exterior column.  
Following the spot checks, three alternative gravity framing systems were explored.  The alternative 
designs consisted of non-composite steel, glulam, and a post-tensioned prestressed concrete slab with 
concrete beams.  Possible lateral systems were also proposed for each of the alternative framing 
systems.  The technical report concludes by comparing the designed alternative framing systems. 
Various hand calculations detail all of these calculations and designs.  It is important to note that the 
following calculations are based on the adjusted gravity loads which may be seen on page 17.    
 
Thank you in advance for taking the time to review the following report. 
 
 
 
Sincerely, 
 
Angela Mincemoyer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Enclosed: Technical Report 3 
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Executive Summary 
 
The Peggy Ryan Williams Center, formerly known as “The Gateway Building,” is a four story office 
building located on the Ithaca College campus, Ithaca, New York.  The building was originally known as 
“The Gateway Building” because the college saw the building as a gateway to the campus.  At the time, 
the college was moving into a new era of sustainability and they wanted to show their prospective 
students, employees, and visitors the strides that they were making towards their goal.   
 
Sustainability and a desire to connect with nature were both driving forces for the building’s 
architectural features.  The large areas of glass, offering vistas to Cayuga Lake, allow the occupants to 
feel like they are part of the nature around them.  Other eco-friendly architectural features include the 
“V” shaped roof which aids in rainwater collection, and the large atrium which extends through the 
building to promote natural ventilation. 
 
The structural system components are fairly common; however, their placement and size variations 
make the framing very irregular.  The roof of the building is constructed of roof decking, which spans 
perpendicular to the beams, girders, and columns.  The floor of Level 1 through Level 3 consists of 
composite decking and wide flanged beams, girders, and columns.  Various beams and girders are 
provided with shear studs for composite action.  Sizes and spans of the wide flanges vary greatly 
throughout the building and even throughout a single floor framing system.  At locations where the 
building cantilevers, moment connections and larger beam/girder sizes make the cantilevers possible.   
 
Columns, piers, and drilled piers support the foundation for the PRWC.  The drilled piers range from 
resting on top of bedrock, to being drilled down 4’-0” below competent bedrock, depending on their 
location and loading.   
 
Another distinctive feature of the Peggy Ryan Williams Center is the pedestrian bridge, which connects 
the building to the adjacent Dillingham Center.  The bridge is a box truss supported in a double 
cantilever configuration with a 2” expansion joint on either end.  I am eager to explore ways to improve 
the existing design for the bridge.   
 
Due to its location, the PRWC was designed following the 2002 Building Code of New York State (BCNYS) 
which adopted the 2000 International Building Code (IBC).  In addition to the BCNYS, additional loading 
and design requirements from American Society of Civil Engineering (ASCE) 7-98 are incorporated by 
reference into the IBC.  In addition, various other codes were used in the design and are discussed in 
further detail in the following report.   
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Site Plan and Location Plan  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo provided courtesy of Holt Architects 
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Documents Used in Preparation of this Report 
 
 Building Code of New York State 

 2002 BCNYS (IBC 2000 adopted) 
 

 International Building Code 
 IBC 2009 

 
 American Society of Civil Engineers 

 ASCE 7-98: Minimum Design Loads for Buildings and Other Structures 
 
 Vulcraft Deck Catalog 

 
 American Concrete Institute 

 ACI 318-11 
 

 American Institute of Steel Construction 
 AISC 14th edition 

 
 American Wood Council 

 National Design Specification (NDS): Design Values for Wood Construction 
 

 Boise Cascade 
 Engineered Wood Products: Boise Glulam Beam and Column Specifier Guide 

 
 Reed Construction Data 

 RS Means: Square Foot Cost 2013 
 RS Means: Facilities, Maintenance, and Repair 2013 

 
 UC Berkley’s Industrial Engineering and Operations Research Center 
 
 
 
 
 
 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 7 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 8 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 9 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 10 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 11 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 12 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 13 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 14 

 
 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 15 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 16 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 17 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 18 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 19 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 20 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 21 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 22 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 23 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 24 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 25 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 26 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 27 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 28 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 29 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 30 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 31 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 32 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 33 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 34 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 35 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 36 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 37 

 
 
 
 
 
 

 
 
 
 
 
 
 

40’- 6” 

30’- 0” 

47’- 0” 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 38 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 39 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 40 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 41 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 42 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 43 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 44 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 45 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 46 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 47 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 48 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 49 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 50 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 51 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 52 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 53 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 54 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 55 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 56 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 57 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 58 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 59 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 60 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

40’- 6” 

30’- 0” 

47’- 0” 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 61 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 62 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 63 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 64 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 65 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 66 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 67 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 68 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 69 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

     Technical Report 3                                          Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 71 

Appendix A 
 
Second Floor Framing Plan 
 


