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The purpose of this report is to discuss the structural systems of the Generic Building 
Name. The Generic Building Name is a Cancer research and treatment center. It is 10 floors and 
10800 sf total. The main architectural feature is a two floor canopy on the norther side of the 
building. In this report the main gravity system, lateral system, loads and their paths and other 
structural systems will be detailed.  

The Generic Building name is a concrete building. The floor slabs are reinforced two way 
concrete slabs. These Slabs are supported by reinforced concrete columns. The canopy is 
supported by four large concrete post tensioned beams. Theses beams are supported on either 
side by large circular columns.  The lateral system is ordinary reinforce shear walls. An auger 
cast piles system is the foundation system. A possible topic for later assignments is a redesign in 
Steel.  
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Building Abstract 

 

Building Name Generic Building Name 
Location And Site Anywhere, USA 
Owner Occupant Name Generic University 
Occupancy or function Type Medical outpatient center  
Size 184000 sf 
Number of floors 10 total floors, 1 partially below grade 
Dates of construction (start – finish) September 9, 2015- late 2017 
Cost 100 Million 
Project Delivery Method Design-bid-build 
Architect Wilmot/ Sanz, inc. 
Consulting Arch & Land Scape Architect Ayer/Saint/Gross 
Mep Engineer James Posey Associates 
Structural Engineer Cagley & Associates 
Civil Engineer RK&K Engineering 
Telecomm Engineer Smith Seckman Reid, inc. 
Equipment Planner Global Workplace Solutions 
Construction Management Whiting-Turner 

 
 

The Generic Building Name is being built in a larger Medical campus of a notable 
university.  Its purpose is to provide clinical services to cancer patients with solid tumors and 
provide diagnostic and treatment planning to new patients.  The tenth floor will house a special 
breast cancer center. It is entirely funded by philanthropic donations. 

The Generic Building Name is a rectangular box in form. It’s most prominent 
architectural moment is the large, 2 story underpass below the building on its plan north edge. 
This creates a covered space for drop of patients and an access road to the parking garage on 
the other side. The main entrance is a two story mezzanine. Above the two bottom floors, the 
floor plans maintain a consistent rectangular shape with little variation. The fourth floor 
features a connection bridge to the adjacent parking garage. 

A protruding block of curtain wall mark the building main façade along the plan west 
side of the building. This façade faces the main access road. The protrusion is contrasted by 
step back in the façade in the northwest corner of the building. The windows on this façade also 
feature a double triple window shade. The building façades become tamer along the other sides 
of the building, featuring long windows.  

 Generic Building Name was built to the 2015 IBC (International Building Code). It is 
zoned in a Community business district.  
  

1 Building Abstract 
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         Site 

Figure 3-1: Down Town Nowhere, USA** 

 

 

 

 

 

**By request of the owner the Location of the building will not appear in this report. A fictions Location 
is being used. The street names have been left out of the location plan for further confidentiality.  

  

2 Site and Location 
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Building Foot Print 

Figure 3.2: Site Plan ** 

** Building name and street names redacted for confidentiality.  
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Figure 3.1: Roof Section X01
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For Typical Section see Figure 3.2
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Figure 3.2: Typical Parapet Section
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Figure 3.3: Typical Floor Section (International Masonry Institute)
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Figure 3.2: Typical Exterior Walls Section
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Roof 

The roof live load reported in Cagley and Associates structural drawings is 30 psf minimum. A 

minimum 30 psf live load will also be used in this design. The minimum ordinary flat roof load 

listed in IBC 2015 is 20 psf.  

The Flat roof snow load reported on Cagley and Associates Drawings is 18 psf. An 18 psf flat 

roof load will also be used in this design.  

Floors 

 

Above are the Live Loads used by Cagley and associates in design. Cagley’s loads are the IBC 

2015 minimum Codes with the exception of the Office live load which is minimum 50 psf.   

 

 

 

 

 

 

 

 

Snow and Live load Code Comparisons 
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Dead 

 

Dead 

 

A live smaller dead load of 30 psf is used for the 3rd floor mechanical floor. This is because there 

is no floor coverings on that floor.  A smaller live load is used for the imaging rooms for the 

same reasons.  

Live 

 

Due to Lower Foot traffic Patient Rooms have a smaller Live Load of 40 psf. To account for 

mechanical equipment a 100 psf unreducible live load is used.    

Atypical Load Cases  
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Floor z [ft] kz kzt kd qz Gf Cpw Cpl GCpw GCpl GCpi Pw [psf] Pl [psf] Fx [kips]

1 0.00 0.57 1.0 0.85 16.40 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 16.83 ‐18.78 53.12

2 21.50 0.63 1.0 0.85 18.13 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 18.02 ‐18.78 145.52

3 35.50 0.73 1.0 0.85 21.01 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 20.00 ‐18.78 166.36

4 51.50 0.82 1.0 0.85 23.60 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 21.78 ‐18.78 181.92

5 65.50 0.87 1.0 0.85 25.04 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 22.77 ‐18.78 166.10

6 78.50 0.95 1.0 0.85 27.34 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 24.35 ‐18.78 164.02

7 91.50 0.96 1.0 0.85 27.63 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 24.55 ‐18.78 164.77

8 104.50 1.00 1.0 0.85 28.78 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 25.34 ‐18.78 167.78

9 117.50 1.03 1.0 0.85 29.64 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 25.94 ‐18.78 170.04

10 130.50 1.07 1.0 0.85 30.79 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 26.73 ‐18.78 177.49

Roof 144.50 1.10 1.0 0.85 31.66 0.86 0.8 ‐0.5 0.688 ‐0.43 0.18 27.32 ‐18.78 147.59

Parapet 149.33 1.11 1.0 0.85 31.94 1.5 1 0.18 53.46 25.25 26.58

NS Story Foce
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Text Box
Table 4.1: NS Wind Story Force Calculations
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HAB199
Text Box
Figure 4.1: Wind pressure vs Story height NS
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Floor z [ft] kz kzt kd qz Gf Cpw Cpl GCpw GCpl GCpi Pw [psf] Pl [psf] Fx [kips]

1 0.00 0.57 1.0 0.85 16.40 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 16.83 ‐13.22 29.07

2 21.50 0.63 1.0 0.85 18.13 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 18.02 ‐13.22 80.13

3 35.50 0.73 1.0 0.85 21.01 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 20.00 ‐13.22 65.77

4 51.50 0.82 1.0 0.85 23.60 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 21.78 ‐13.22 72.45

5 65.50 0.87 1.0 0.85 25.04 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 22.77 ‐13.22 66.40

6 78.50 0.95 1.0 0.85 27.34 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 24.35 ‐13.22 65.94

7 91.50 0.96 1.0 0.85 27.63 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 24.55 ‐13.22 66.29

8 104.50 1.00 1.0 0.85 28.78 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 25.34 ‐13.22 67.68

9 117.50 1.03 1.0 0.85 29.64 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 25.94 ‐13.22 68.72

10 130.50 1.07 1.0 0.85 30.79 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 26.73 ‐13.22 71.91

Roof 144.50 1.10 1.0 0.85 31.66 0.86 0.8 ‐0.29 0.688 ‐0.2494 0.18 27.32 ‐13.22 59.90

Parapet 149.33 1.11 1.0 0.85 31.94 1.5 1 0.18 53.46 25.25 12.27

EW Story Foce
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Table 4.2: EW Wind Story Force Calculations
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Figure 4.2: Wind pressure vs Story height EW
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Floor z [ft] L [ft] W [ft]  Area [sf] Perimiter [ft] Wall DL [plf]  DL [psf] Partition wi [kips] wi*h^k Cvx Fx [Kip]

1 0.00 138.75 90 12488 228.75 360 137.33 15 1985 0 0 0

2 21.50 138.75 90 12488 228.75 360 137.33 15 1985 27458 0.02 6.31

3 35.50 195 90 17550 285 360 137.33 0 2513 74264 0.04 17.05

4 51.50 195 90 17550 285 360 137.33 15 2776 107735 0.06 24.74

5 65.50 195 90 17550 285 360 137.33 15 2776 137022 0.08 31.47

6 78.50 195 90 17550 285 360 137.33 15 2776 164218 0.09 37.71

7 91.50 195 90 17550 285 360 137.33 15 2776 191413 0.11 43.96

8 104.50 195 90 17550 285 360 137.33 15 2776 218608 0.13 50.20

9 117.50 195 90 17550 285 360 137.33 15 2776 245803 0.14 56.45

10 130.50 195 90 17550 285 360 137.33 15 2776 272999 0.16 62.69

Roof 144.50 195 90 17550 285 70 134.2 15 2638 302286 0.17 69.42

Sum 28552 1741807 400
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Text Box
Table 5.1: Seismic force vs Story Height (same in both directions)
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Figure 5.1: Seismic force vs Story Height (same in both directions)
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Figure 1-1: Typical Floor Plan with Typical Bay Marked 

 1 Existing System 
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Figure 1-2: Typical Floor bay 
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Existing Two Way 

Slab 

Hollow Core Plank 
with 2 in topping 
on Wide Flange 

Beams and Girders 

Composite Wide 
Flange Beams and 

Girders 

Two way Slab with 
Concrete Beams 

Fire Rating 2 hours 2 hours 2 hours 2 hours 
Weight 100 psf 70 psf 76 psf 75 psf 
Cost of Gravity 
System 
(Not total project 
cost) 

$3.02 Million $2.45 Million $4.33 Million $3.84 Million 

System Maximum 
Total Thickness 8 in 35 in 27 in 12 in 

Change in Building 
Height 

+15 ft 
Total = 159.5 ft 

+12 ft 
Total = 156.5 ft 

+ 10 ft 
= 154.5 ft 

= 3.5 ft 
= 148 ft 

Advantages 

Thin System 
Thickness, Post 

design holes 
 

Inexpensive, 
Simple Form Work, 

Lightweight 
Lightweight 

Small System 
thickness, 

Increased stiffness, 
Post design holes, 

Lightweight 

Disadvantages Complex 
formwork, Heavy 

Vibrations, Post 
design holes in 

slabs 
 

Expensive, Large 
System total 

thickness 

Complex 
formwork, 

Potential for 
Further Analysis NA No Yes Yes 

3 Alternative Systems Summary 
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