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Letter of Transmittal 
 

 

Daniel Goff 

Structural Option 

September 25, 2014 

 

Dr. Hanagan 

Advisor 

The Pennsylvania State University 

 

 

 

Dear Dr. Hanagan, 

 

The following technical report was prepared to meet requirements from AE 481W. The 

report includes a thorough structural analysis of The Primary Health Networks Medical 

Office Building in Sharon, Pa. The building was analyzed for roof loads, floor loads, snow 

loads, wind pressures and seismic forces.  

 

Thank you for taking the time to review this report, I look forward to reviewing your 

feedback. 

 

 

 

Sincerely, 

 

Daniel E. Goff 
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Executive Summary 
 

The Primary Health Networks Medical Office Building is located in Sharon, Pa in between 

Pitt and E Silver streets next to the Shenango River. It will be a 5 story structure rising 85 

feet, having four elevated floors and a roof. The building offers 78,000 square feet of 

occupiable space and will cost approximately $10 million.  

The site soil was found to have a bearing capacity of 2500psi allowing for concrete 

spread and mat footings to serve as a foundation for the building. The building is 

primarily a steel framed structure with steel columns supporting wide flange steel girders 

and steel bar joists. Typical sizes for floor joists and girders range from 10 inch to a 

maximum depth of 24 inches. The floor structure is concrete on metal deck for all four 

elevated floors, whereas the first floor is concrete slab on grade. Typical bay sizes range 

from 30’x26’ to 33’-10”x30’.  

The building’s lateral force resisting system is comprised of three Ivany block shear walls. 

Ivany block is a concrete masonry unit with pre-determined locations for the rebar and 

having an f’m of 3000psi. The shearwalls are located around stairwells throughout the 

building.  

Typical shear and moment connections are to be designed by the steel fabricator. 

Other connections typical to this building discussed in detail include joist to ivany block 

wall connections and concrete slab on metal deck to ivany block to wall connections.  

The building was designed using the International Building code (IBC) edition 2009 

which references the American Society of Civil Engineers (ASCE) document 7-05. The 

exception to this is the lateral loads on the building, which were determined with and 

designed to the IBC 2012 -edition which adopts ASCE 7-10.  

 

 

 

 

 

 

 

 

 



 

  

DANIEL E. GOFF  I  STRUCTURAL OPTION 3 

 

TECHNICAL REPORT II 

Table of Contents 
Letter of Transmittal ...................................................................................................................... 1 

Executive Summary ...................................................................................................................... 2 

Building Abstract ........................................................................................................................... 4 

Site Plan .......................................................................................................................................... 5 

Preparatory Documents .............................................................................................................. 6 

Gravity Loads ................................................................................................................................ 7 

Typical Roof Loading ................................................................................................................ 7 

Typical Floor Loadings .............................................................................................................. 9 

Non-typical Loadings ................................................................................................................. 10 

Other Non-typical loadings ................................................................................................... 10 

Wind Loads .................................................................................................................................. 11 

Seismic Loads .............................................................................................................................. 18 

Appendix A ................................................................................................................................. 24 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 



 

  

DANIEL E. GOFF  I  STRUCTURAL OPTION 4 

 

TECHNICAL REPORT II 

Building Abstract 

 



 

  

DANIEL E. GOFF  I  STRUCTURAL OPTION 5 

 

TECHNICAL REPORT II 

 

Site Plan 

 

Location Plan 

 

 

 

 

 

 

 

 
 

 

 
 

 

Sharon, PA 



 

  

DANIEL E. GOFF  I  STRUCTURAL OPTION 6 

 

TECHNICAL REPORT II 

Preparatory Documents 
 

 

Building Code:   2012 International Building Code (IBC) 

Steel:     American Institute of Steel Construction (AISC) 

Welding:    American Welding Society 

Concrete:    American Concrete Institute (ACI) 

Concrete Masonry:   American Concrete Institute (ACI) 

     American Society of Civil Engineers (ASCE) 

      ASCE 7-05  

      ASCE 7-10 (for lateral loads only) 
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Gravity Loads  
 

Typical Roof Loading                                 

 

 

Roof Dead Loads: 

 Roofing/Membrane    1 psf 

 Insulation:     8 psf   from carlisle 

 Deck:      2 psf   from vulcraft 

 Steel:      5 psf   from vulcraft 

 Miscellaneous/MEP:    4 psf 

        

 Total roof dead load:   20 psf 

 

Typical roof section from section 1 drawing A-31 

Carlisle sure – white .060 E.P.D.M. fully adhered, 

membrane roof system on rigid insulation – slope to 

drain, typ. – installed as per manufacturers details & 

specifications 
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Roof Live Loads: 

 Basic roof live load:    20 psf per table 4-1 in ASCE 7-05 

       (30 psf was used in design) 

 

 Roof snow load:    21 psf 

       (21 psf was used in design) 

Design snow load = 0.7*Cc*Ct*I*Pg 

   Cc=1.0 

   Ct=1.0 

   I=1.0     

   Pg=30psf 

  

 Snow drift load: 

   γ=0.13*30+14=17.9 

   hd=2.56’     from eq. in figure 7-9 

   w=4*2.56=10.24’ 

   Pd=2.56*17.9=45.8psf 

 

 

     
        Snow Drift Diagram 

 

Pg=21psf 

Pd=45.8psf 

Drift length w =10.24’ 
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Typical Floor Loadings 

 

Floor Dead Load  

Flooring:     1 psf 

 Slab-on-deck     35 psf      - from vulcraft 

 Steel:      10 psf      - from vulcraft 

 Miscellaneous/MEP:    2 psf 

 Exterior Wall:     10 psf      - from kawneer 

  

 Total floor dead load:   58 psf  

 

Floor Live Load (Table 4-1 ASCE 7-05)      

Area As Designed (psf) ASCE 7-05 (psf) 

Office 80 50 

First Floor Corridors 100 100 

Corridors above first floor 80 80 

Stairs 100 100 

Partitions 15 15 

 

2’x2’ suspended, lay-in ceiling, 

cortega second look by Armstrong 

2 ½” concrete on 9*16”, 26 gage 

metal form deck (3” total thickness) 

Kawneer 1600 wall system 
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Non-typical Loadings 
 

 

Insulation:        1 psf 

Cement Finish:   6 psf 

Densglass Sheathing:     2 psf 

Studs:     2 psf 

Total     11 psf 

 

The load of the cement finish, sheathing and insulation is transferred into the light gage 

steel studs. These in turn send the load into steel angles which transfer it into the 

columns and finally to the foundations.  

 

Other Non-typical loadings 
 

There are there roof top units on The Primary Health Networks Medical Office building.  

The worst case of these being a 11,000lb unit occupying a 33ft. by 9ft. space. This 

essentially superimposes a 37 psf dead load on all other loads already being applied to 

this space.  

 

 

Wall section from section 1 drawing A-31 



 

  

DANIEL E. GOFF  I  STRUCTURAL OPTION 11 

 

TECHNICAL REPORT II 

 

 

 

 

 

 

 

 

 

Wind Loads 
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Wind Loading Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Base Shear N-S direction 

      V=22.75psf(15.167’*144.167’)+25.27 psf (15.167’*144.167’)+27.04 psf 

          (15.167’*144.167’)+28.26 psf (15.167’*144.167’)+29.42 psf (18.33’*144.167’) 

      V=304kips 

Base Shear E-W direction 

      V=22.75psf(15.167’*120.33’)+25.27 psf (15.167’*120.33’)+27.04 psf 

          (15.167’*120.33’)+28.26 psf (15.167’*120.33’)+29.42 psf (18.33’*120.33’) 

      V=254kips 

15’-2” 

15’-2” 

15’-2” 

18’-4” 

15’-2” 

16.07 psf 

18.58 psf 

20.35 psf 

21.57 psf 

22.73 psf 

6.69 psf 

15.36 psf 



 

  

DANIEL E. GOFF  I  STRUCTURAL OPTION 18 

 

TECHNICAL REPORT II 

 

 

 

 

 

 

 

 

 

Seismic Loads 
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Seismic Loading Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Base shear = 71.4kips+159.4kips+119.6kips+79.7kips+39.8kips = 470 kips 

 

 

 

 

 

15’-2” 

15’-2” 

15’-2” 

18’-4” 

15’-2” 

71.4 kips 

159.4 kips 

119.6 kips 

79.7 kips 

39.8 kips 

470 kips 

Base shear 
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Typical Floor Plan 
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