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Letter of Transmittal 
 

 

Daniel Goff 

Structural Option 

November 17, 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 contains a thorough structural analysis of the medical office buildings lateral 

force resisting system under wind and seismic loadings calculated in technical report II. 

The lateral systems loading results were compared to industry standards for strength and 

serviceability using an ETABS structural model. This models results were interpreted and 

then validated by hand.  

 

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

feedback. 

 

 

 

Sincerely, 

 

Daniel E. Goff 

 

 



 

  

DANIEL E. GOFF 2 

 

TECHNICAL REPORT IV 

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.  
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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) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

DANIEL E. GOFF 7 

 

TECHNICAL REPORT IV 

Load Summary and Revisions 

All lateral loads were calculated in technical report II in accordance with ASCE 7-10. 

Wind loads were evaluated using the directional procedure subjected to a case 1 

loading. This loading was selected to be the appropriate due to the buildings geometry 

and should result in the highest overall forces.  

 

  Story                     Wind in the X                             Wind in the Y                          Seismic 

 

Roof                          64.33kip                                       53.69kip                               29.84kip          

 

Four                           61.79kip                                       51.58kip                               87.05kip 

 

Three                         59.13kip                                       49.35kip                               64.66kip  

 

Two                           55.25kip                                       46.12kip                                44.77kip 

 

One                          49.74kip                                       41.52kip                                21.90kip 

 

Above are the calculated story forces found in technical report II. 
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Modeling Process 

Ram Structural Systems was initially chosen as the modeling program due to familiarity.  

After modeling part of the gravity system it was determined that model was becoming 

unnecessarily over-complicated. To simplify the model only the lateral system was 

modeling using ETABS 2013. The four masonry shear walls were modeled using the 

properties associated with 3000psi f’m, 2700ksi E masonry. The cracked section modifier 

for concrete of 0.7 from ASCE7-10 was used for the full height of all walls. The fully 

grouted masonry walls will exhibit similar performance to 3000psi f’c concrete and 

therefore the concrete section of ASCE7-10 can be used. The walls were to the rigid 

floor diaphragm that was created at each level. The weight of the floor structure was 

included in all previously calculations and therefore the floor diaphragms were 

modeled as having no mass. The walls were modeled as fully fixed at the base level.   

The wind loads were taken from technical report II and applied at the center of each 

diaphragm in its respective direction as a point load assuming the rigid diaphragm will 

distribute the load based on stiffness. The corrected seismic loads from technical report 

II were applied to the buildings center of mass as point loads at each floor level.  

 

               

 

Building lateral system model from ETABS2013 
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Modeling checks 
 

Lateral Load Analysis - Wind 

 

The wind load on the Primary Health Networks Medical Office Building in Sharon, Pa was 

evaluated using ASCE 7-10.  

 

Lateral Load Analysis – Seismic 

 

Conclusions 

 

 

 

 

 

 

 

 

 

 

       = Shearwall 1                              

       = Shearwall 2                                       = Center of Rigidity (89.8ft,45.5 ft) 

       = Shearwall 3 

       = Shearwall 4 
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Center of Rigidity 
 

 

 

 

 

The center of rigidity for the structure is highlighted in red above. The center of rigidity in 

the x direction moves to the right by a total distance of 3.46’ over the height of the 

structure, this is a 2.4% difference and can be considered negligible. The reason for the 

change in XCR is due to the differing lengths of shear wall effective in this direction. 

Shear wall 1 (as seen in plan above) is only 19’ in length whereas shear wall 4 is 24’ in 

length. Rigidity is a factor of displacement, which is based heavily on wall length.  

The center of rigidity was calculated by hand at the roof level in order to consider 

ultimate displacements and to consider the highest value eccentricity. The calculated 

value for the center of rigidity was found to be XCR=89.8ft and YCR=45.5ft. This gives an 

error value of 0.4% in the x direction, and a value of 0.03% error in the y direction.  

 

 

The figure shows the shear walls 

deflected shapes, the walls 

deflected in a manner consistent 

with the loading as expected.  
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Wind load test results, x direction 
 

 Equilibrium check: 
 

 Loads:        Base Shear 

 

∑ X-Direction = 290.24K, base shear = 290.24K 

 

Story Drifts 
 

 

 

This gives an average story drift of L/1990. This is expected since shear walls are 

inherently the stiffest of standard lateral force resisting elements. The 12” thick shear 

walls are also longer than is typical for a building this size comprising 30% of the 

effective building length.  
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Wind load test results, y direction 
 

Equilibrium check: 
 

 Loads:        Base Shear 

  

∑ Y-Direction = 242.26K, base shear = 242.26K 

Story Drifts 

 

 

This gives an average story drift of L/642. This is an acceptable value for story drifts and is 

expected for the same reasoning as state previously.  
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Seismic load Test results 
 

Equilibrium check: 
 

 Loads:        Base Shear 

  

∑ X-Direction = 248.22K, base shear = 248.22K 

Story Drifts 
 

 

The total displacement is 0.517 in. giving a value of L/1856. This is consistent with 

previous results.  
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Hand Calculations 
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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 
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Seismic Loads 
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Seismic Loading Diagram 
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29.84 kips 

248.7 kips 

Base shear 
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Typical Floor Plan 
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