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Wind and Seismic Calculations 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

Table A.1: Wind Load Calculation using ASCE 7-02 
             
             
Basic Wind Speed, V = 90 mph     Figure 6-1  
             
Wind Directionality Factor, Kd = 0.85   Table 6-4  
        
Importance Factor, I = 1.0     Table 6-1  
        
Exposure Category: B       Section 6.5.6.3 
        
Total Building Height: 281.9 feet        
        
Velocity Pressure Exposure Coefficient, Kz   Table 6-3  
        
Topographic Factor, Kzt = 1.0     Section 6.5.7 
        
Gust Effect Factor, G = 0.82     Section 6.5.8 
        
Enclosure Classification: Enclosed     Section 6.5.9 
        
Internal Pressure Coefficient, GCpi = +/- 0.18   Figure 6-5  
        
External Pressure Coefficient, Cp     Figure 6-6  
  See Calculations on Next Page    
             
Velocity Pressure, qz    Section 6.5.10 
             
Design Wind Load, p       Section 6.5.12 
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Table A.2: Design Wind Pressure 
                 

      N-S Wind, p (psf) 
Total 

MWFRS E-W Wind, p (psf) 
Total 

MWFRS 
Height (ft) Kz qz (psf) Windward Leeward (psf) Windward Leeward (psf) 

                  
0-15 0.57 10.047 6.591 -8.39 14.981 6.591 -9.32 15.911 
20 0.62 10.928 7.169 -8.39 15.559 7.169 -9.32 16.489 
25 0.66 11.633 7.631 -8.39 16.021 7.631 -9.32 16.951 
30 0.7 12.338 8.094 -8.39 16.484 8.094 -9.32 17.414 
40 0.76 13.395 8.787 -8.39 17.177 8.787 -9.32 18.107 
50 0.81 14.277 9.366 -8.39 17.756 9.366 -9.32 18.686 
60 0.85 14.982 9.828 -8.39 18.218 9.828 -9.32 19.148 
70 0.89 15.687 10.291 -8.39 18.681 10.291 -9.32 19.611 
80 0.93 16.392 10.753 -8.39 19.143 10.753 -9.32 20.073 
90 0.96 16.921 11.100 -8.39 19.490 11.100 -9.32 20.420 

100 0.99 17.449 11.447 -8.39 19.837 11.447 -9.32 20.767 
120 1.04 18.331 12.025 -8.39 20.415 12.025 -9.32 21.345 
140 1.09 19.212 12.603 -8.39 20.993 12.603 -9.32 21.923 
160 1.13 19.917 13.066 -8.39 21.456 13.066 -9.32 22.386 
180 1.17 20.622 13.528 -8.39 21.918 13.528 -9.32 22.848 
200 1.2 21.151 13.875 -8.39 22.265 13.875 -9.32 23.195 
250 1.28 22.561 14.800 -8.39 23.190 14.800 -9.32 24.120 

281.9 1.32 23.266 15.262 -8.39 23.652 15.262 -9.32 24.582 
                  

-Internal Building Pressure, p = qi*Gcpi = +/- 4.09 psf 
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Table A.3: North-South Wind Story Shear Forces 
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Table A.4: East-West Wind Story Shear Forces 
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Table A.5: Seismic Load Calculation using ASCE 7-02 
              
Occupancy Category, II     Table 1-1   
Seismic Use Group, I       Table 9.1.3   
Site Classification: Assume Site Class D       
         
Acceleration:           
  Ss = 0.180    Map 9.4.1.1a 
  S1 = 0.062       Map 9.4.1.1b 
         
Site Coefficient, Fa = 1.6     Table 9.4.1.2.4a 
Site Coefficient, Fv = 2.4     Table 9.4.1.2.4b 
              
Sms = Fa*Ss = 0.288           
Sm1 = Fv*S1 = 0.149           
              
Design Spectral Response:         
  Sds = 2/3 Sms = 0.192         
  Sd1 = 2/3 Sm1 = 0.0992         
              
Seismic Design Category:      
  B       Table 9.4.2.1a 
  B       Table 9.4.2.1b 
         
Response Modification Coefficient, R = 4   Table 9.5.2.2 
System Overstrength Factor, Wo = 2.5       
Deflection Amplification Factor, Cd = 3     
  (for dual system with moment frames and braced frames.)   
              
Use Equivalent Lateral Force Analysis, Section 9.5.5 Table 9.5.2.5.1 
Seismic Response Coefficient, Cs = 0.0275  Section 9.5.5.2.1 
Occupancey Importance Factor, I = 1.0  Table 9.1.4   
Approximate Period Paramters, Ct =0.02  Table 9.5.5.3.2 
    x =0.75         
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Table A.6: Seismic Force Distribution 
                

Level Total DL Floor Area Wx hx Wx*hx^k Cvx (k) Fx (k) 
  (psf) (ft^2) (kips) (ft.)       
                

Roof 115 15600 278.52 281.92 302380.93 0.07 19.32 
25 115 17300 308.87 262.18 306486.18 0.07 19.59 
24 115 18700 333.86 243.73 302650.28 0.07 19.34 
23 115 19800 353.50 232.44 302175.06 0.07 19.31 
22 115 19800 353.50 221.16 284107.79 0.07 18.16 
21 115 19800 353.50 209.21 265212.00 0.06 16.95 
20 115 19800 353.50 197.26 246572.55 0.06 15.76 
19 115 19800 353.50 187.32 231269.35 0.05 14.78 
18 115 19800 353.50 177.38 216159.13 0.05 13.81 
17 115 19800 353.50 167.43 201250.05 0.05 12.86 
16 115 19800 353.50 157.49 186551.17 0.04 11.92 
15 115 19800 353.50 147.55 172072.52 0.04 11.00 
14 115 19800 353.50 137.61 157825.30 0.04 10.09 
13 115 19800 353.50 127.67 143822.16 0.03 9.19 
12 115 19800 353.50 117.73 130077.46 0.03 8.31 
11 115 19800 353.50 107.78 116607.68 0.03 7.45 
10 115 19800 353.50 97.84 103431.94 0.02 6.61 
9 115 19800 353.50 87.90 90572.80 0.02 5.79 
8 115 19800 353.50 77.96 78057.24 0.02 4.99 
7 115 32300 576.68 68.02 107533.35 0.03 6.87 
6 115 32300 576.68 58.08 88412.82 0.02 5.65 
5 115 32300 576.68 48.13 70062.07 0.02 4.48 
4 115 32300 576.68 34.53 46431.24 0.01 2.97 
3 115 48100 858.76 23.10 42013.56 0.01 2.68 
2 127.5 48100 858.76 11.63 17958.92 0.00 1.15 
                
  Totals: 593800 33960.50 3483.03 4209693.55 1.00 269.01 
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Seismic Calculations:  
 
Seismic Base Shear: 
 
 V = CsW 
 
 New Building Weight, W = 10601.55 kips 
 
 Cs = Sds/(R/I) = 0.192/(4/1.0) = 0.048 
 
 Cs,max = Sd1/[T(R/I)] 

Ta = Ct*hn^x = 0.02 * 281.9^0.75 = 1.376 
Tmax = Ta*Cu = 1.376*1.7 = 2.339 

   Cu = 1.7 
Use T = 0.977  

Csmax = 0.0992/[0.977(4/1.0)] = 0.0254 
 
 Csmin = 0.044Sds*I = 0.044*0.192*1.0 = 0.00845 
 
 Therefore, use Cs = 0.0254 
 
 V = CsW = 0.0254*10601.55 = 269.28 kips 
 
Vertical Distribution of Seismic Forces:  
 
 Fx = CvxV 
 
 Cvx = wx*hx^k/(Σwi*hi^k) 
 
 k = 1.239 (linear interpolation between 1 and 2 for a period of T = 0.977s.) 
 
 See Table # for the complete Seismic Force Distribution.  
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Foundation Calculations 
 

 
 

Table A.7: Foundation Resize Calculations 
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Construction Management: R.S. Means 
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Construction Management: Cost Estimate and Takeoffs 
 
 

Table A.8: Steel Structural System Cost Estimate 
              

Steel Beams             
     Cost per Lin. Foot     

Size 
Length 

(ft.) Material Labor Equip. Total Total Cost 
W8x10 16511.09 10.45 3.63 2.38 16.46 271772.5414 

W10x12 34707.9 14.65 3.63 2.38 20.66 717065.214 
W12x14 9095.67 14.65 2.48 1.62 18.75 170543.8125 
W12x16 4326.33 23 2.48 1.62 27.1 117243.543 
W12x19 9358.81 23 2.48 1.62 27.1 253623.751 
W14x22 5384.31 27 2.2 1.44 30.64 164975.2584 
W14x26 420 27 2.2 1.44 30.64 12868.8 
W16x26 3259.31 27 2.18 1.43 30.61 99767.4791 
W12x30 441 31.5 2.48 1.62 35.6 15699.6 
W14x30 901.46 31.5 2.42 1.59 35.51 32010.8446 
W16x31 2153.27 32.5 2.42 1.59 36.51 78615.8877 
W14x34 28 35.5 2.69 1.76 39.95 1118.6 
W12x35 21 35.5 2.48 1.62 39.6 831.6 
W18x35 299.75 36.5 3.28 1.58 41.36 12397.66 
W14x38 56 35.5 2.69 1.76 39.95 2237.2 
W18x40 180 42 3.28 1.58 46.86 8434.8 
W14x43 28 42 2.69 1.76 46.45 1300.6 
W21x44 66.42 46 2.96 1.42 50.38 3346.2396 
W14x48 122.75 52.5 3.46 1.66 57.62 7072.855 
W16x50 32.92 52.5 2.72 1.78 57 1876.44 
W21x50 135 52.5 2.96 1.42 56.88 7678.8 
W14x74 1584.87 79.5 3.03 1.98 84.51 133937.3637 
W24x76 21 79.5 2.84 1.37 83.71 1757.91 
W14x82 7200 88 3.03 1.98 93.01 669672 
W16x89 3426.83 88 2.72 1.78 92.5 316981.775 
W24x103 42 113 2.92 1.4 117.32 4927.44 
W24x131 42 136 2.92 1.4 140.32 5893.44 

              
          Total = 3113651.455 
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Steel 
Columns             

     Cost per Lin. Foot     
Size Length (ft.) Mat.  Labor Equip. Total Total Cost 

W10x33 1662.1 47 2.11 1.38 50.49 83919.429 
W10x39 168.3 47 2.11 1.38 50.49 8497.467 
W12x40 78 47 2.11 1.38 50.49 3938.22 
W14x43 2324.7 47 2.11 1.38 50.49 117374.103 
W12x45 9.9 47 2.11 1.38 50.49 499.851 
W10x45 84.7 47 2.11 1.38 50.49 4276.503 
W14x48 496.3 50 2.11 1.38 53.49 26547.087 
W10x49 296.9 50 2.11 1.38 53.49 15881.181 
W12x50 9.9 52.5 2.11 1.38 55.99 554.301 
W12x53 19.9 56 2.21 1.45 59.66 1187.234 
W14x53 368.6 56 2.21 1.45 59.66 21990.676 
W10x54 346.3 56 2.21 1.45 59.66 20660.258 
W12x58 9.9 61 2.21 1.45 64.66 640.134 
W10x60 99 63 2.21 1.45 66.66 6599.34 
W14x61 951.7 64 2.21 1.45 67.66 64392.022 
W12x65 29.8 71 2.21 1.45 74.66 2224.868 
W10x68 395.8 71 2.21 1.45 74.66 29550.428 
W14x68 449.5 71 2.21 1.45 74.66 33559.67 
W12x72 19.9 75.5 2.21 1.45 79.16 1575.284 
W14x74 333.5 77.5 2.21 1.45 81.16 27066.86 
W12x79 19.9 82.5 2.21 1.45 86.16 1714.584 
W14x82 340.7 85.5 2.21 1.45 89.16 30376.812 
W12x87 12 91 2.27 1.49 94.76 1137.12 
W14x90 1294.7 94 2.27 1.49 97.76 126569.872 
W12x96 23.2 100 2.27 1.49 103.76 2407.232 
W14x99 492.3 103 2.27 1.49 106.76 52557.948 

W14x109 289.8 113.5 2.27 1.49 117.26 33981.948 
W14x120 301 124.5 2.27 1.49 128.26 38606.26 
W14x132 1054.1 137 2.39 1.56 140.95 148575.395 
W12x136 49.5 141 2.39 1.56 144.95 7175.025 
W14x145 402.8 150.5 2.39 1.56 154.45 62212.46 
W14x159 49.5 165 2.39 1.56 168.95 8363.025 
W14x176 346.4 182 2.39 1.56 185.95 64413.08 
W14x193 99 199.5 2.39 1.56 203.45 20141.55 
W14x211 529.3 218 2.47 1.62 222.09 117552.237 
W14x233 518 241 2.47 1.62 245.09 126956.62 
W14x257 9038.3 265.5 2.47 1.62 269.59 2436635.297 

              
          Total = 3750311.381 
              

 



COURTNEY PERRIN – STRUCTURAL OPTION  SHERMAN PLAZA – EVANSTON, IL 

PENNSYLVANIA STATE UNIVERSITY 
ARCHITECTURAL ENGINEERING – SENIOR THESIS  xxvi 

 
 
 
Lateral 
Bracing             

     Cost per Lin. Foot     
Size Length (ft.) Mat.  Labor Equip. Total Total Cost 

2L8x8x3/4 25884.8 20.55 5.81 0.47 26.83 694489.184 
              
          Total = 694489.184 
              

 
Shear Studs             

     Cost per Stud     
Size No. Studs Mat.  Labor Equip. Total Total Cost 

3"x3/4" 67681 0.41 0.68 0.28 1.37 92722.97 
              
          Total = 92722.97 
              

 
Metal Deck             

     Cost per Square Foot     
Size Sq. Feet Mat.  Labor Equip.  Total Total Cost 

1.5", 18 GA 593800 1.61 0.3 0.02 1.93 1146034 
              
          Total = 1146034 
              

 
Concrete Slab             

     Cost per Cubic Yard     

Size 
Cu. 

Yards Mat.  Labor Equip.  Total Total Cost 
3" thick 5500 87 11.9 4.65 103.55 569525 

              
          Total = 569525 

 
Foundations                 

        Cost per Cubic Yard     

No. Caissons 
Shaft Dia. 

(ft.) 
Bell Dia. 

(ft.) 
Cu. 

Yards Mat. Labor Equip. Total Total Cost 
19 2.5 3 784.22 38.5 73 169 280.5 219973.2 
19 2.5 3.5 1067.41 38.5 73 169 280.5 299408.0 
4 3.5 6 186.76 137 256 595 988 184520.1 

27 4.5 5.5 1059.29 137 256 595 988 1046574.7 
12 4.5 6.5 277.52 325 605 1400 2330 646613.4 
15 4.5 7.5 461.84 325 605 1400 2330 1076094.9 
                  
              Total = 3473184.2 



COURTNEY PERRIN – STRUCTURAL OPTION  SHERMAN PLAZA – EVANSTON, IL 

PENNSYLVANIA STATE UNIVERSITY 
ARCHITECTURAL ENGINEERING – SENIOR THESIS  xxvii 

 
 
 
 

Ext. 
Cladding                 

        Cost per Square Foot     

Story 
Perimeter 

(ft.) 
Height 

(ft.) Sq. Feet Mat.  Labor Equip.  Total Total Cost 
25 609.91 11.6333 7095.27 12.4 5.5 3.01 20.91 148362.0121 
24 665.89 11.4667 7635.56 12.4 5.5 3.01 20.91 159659.5776 
23 721.06 11.4334 8244.17 12.4 5.5 3.01 20.91 172385.5404 
22 749.82 13.6 10197.55 12.4 5.5 3.01 20.91 213230.8123 
21 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
20 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
19 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
18 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
17 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
16 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
15 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
14 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
13 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
12 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
11 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
10 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
9 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
8 749.82 9.9417 7454.49 12.4 5.5 3.01 20.91 155873.2917 
7 838.92 9.9417 8340.29 12.4 5.5 3.01 20.91 174395.4841 
6 872.83 11.95 10430.32 12.4 5.5 3.01 20.91 218097.9598 
5 885.21 11.95 10578.26 12.4 5.5 3.01 20.91 221191.4061 
4 885.21 11.2833 9988.09 12.4 5.5 3.01 20.91 208850.9618 
3 885.21 11.2833 9988.09 12.4 5.5 3.01 20.91 208850.9618 
2 885.21 18.45 16332.12 12.4 5.5 3.01 20.91 341504.7233 
1 885.21 19.7417 17475.55 12.4 5.5 3.01 20.91 365413.7559 
                  
              Total = 4614169.3 
 
 

Total Cost Steel System = 17454087.5 
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Table A.9: Reinforced Cast-in-Place Concrete System Cost Estimate 
                    

Concrete 
Columns                   

           Cost per Cubic Yards     

  Floor 
Area (sq. 

ft.) 
Height 

(ft.) Cu. Yards Mat. Labor Equip. Total Total Cost 
  25 106.43 10.8333 42.703 410 565 57.5 1032.5 44091.11974 
  24 106.43 10.6667 42.047 410 565 57.5 1032.5 43413.06406 
  23 106.43 10.6667 42.047 410 565 57.5 1032.5 43413.06406 
  22 253.5 12 112.667 410 565 57.5 1032.5 116328.3333 
  21 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  20 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  19 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  18 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  17 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  16 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  15 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  14 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  13 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  12 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  11 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  10 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  9 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  8 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  7 253.5 9.1667 86.065 410 565 57.5 1032.5 88862.24443 
  6 611.7 11 249.211 370 400 41 811 202110.2111 
  5 611.7 11 249.211 370 400 41 811 202110.2111 
  4 611.7 10.3333 234.107 370 400 41 811 189860.495 
  3 611.7 10.3333 234.107 370 400 41 811 189860.495 
  2 611.7 17.5 396.472 370 400 41 811 321538.9722 
  1 611.7 18.6667 422.904 370 400 41 811 342975.5162 
                    
                Total = 3028635.148 
                    

 
Concrete Slab               

       Cost per Cubic Yard     

  Size 
Cu. 

Yards Mat.  Labor Equip.  Total Total Cost 
  8" thick 14662 220 245 24 489 7169718 
                
            Total = 7169718 
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Shear Walls                   
          Cost per Cubic Yards     

Floor 
Thick. 
(in.) 

Length 
(ft.) 

Height 
(ft.) 

Cu. 
Yards Material Labor Equip. Total Total Cost 

25 12 185.5 10.8333 74.429 144 17.25 6.75 168 12504.0356 
24 12 185.5 10.6667 73.284 144 17.25 6.75 168 12311.74218 
23 12 185.5 10.6667 73.284 144 17.25 6.75 168 12311.74218 
22 12 185.5 12 82.444 144 17.25 6.75 168 13850.66667 
21 12 185.5 9.1667 62.979 144 17.25 6.75 168 10580.40884 
20 12 185.5 9.1667 62.979 144 17.25 6.75 168 10580.40884 
19 12 185.5 9.1667 62.979 144 17.25 6.75 168 10580.40884 
18 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
17 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
16 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
15 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
14 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
13 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
12 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
11 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
10 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
9 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
8 15 185.5 9.1667 78.723 144 15.85 6.2 166.05 13072.00066 
7 18 185.5 9.1667 94.468 144 15.85 6.2 166.05 15686.40079 
6 18 185.5 11 113.361 144 15.85 6.2 166.05 18823.6125 
5 18 185.5 11 113.361 144 15.85 6.2 166.05 18823.6125 
4 18 185.5 10.3333 106.490 144 15.85 6.2 166.05 17682.73046 
3 18 185.5 10.3333 106.490 144 15.85 6.2 166.05 17682.73046 
2 18 185.5 17.5 180.347 144 15.85 6.2 166.05 29946.65625 
1 18 185.5 18.6667 192.371 144 15.85 6.2 166.05 31943.15704 
                    
                Total = 377100.3204 
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Foundations                  
         Cost per Cubic Yard     

No. Caissons 
Shaft 

Dia. (ft.) 

Bell 
Dia. 
(ft.) 

Cu. 
Yards Mat. Labor Equip. Total Total Cost 

18 2.5 6 840.43 137 256 595 988 830340.2 
5 2.5 7 134.11 325 605 1400 2330 312466.1 
6 2.5 7.5 184.74 325 605 1400 2330 430437.9 
1 3 7.5 30.79 325 605 1400 2330 71739.7 
11 3 8.5 435.02 325 605 1400 2330 1013601.6 
1 3.5 8.5 331.34 325 605 1400 2330 772030.7 
2 3.5 9 73.63 390 730 1700 2820 207639.5 
5 3.5 9.5 205.10 390 730 1700 2820 578378.4 
5 4 9 184.08 390 730 1700 2820 519098.7 
3 4 10 116.58 455 855 2000 3310 385870.7 
3 4 10.5 128.53 455 855 2000 3310 425422.4 
1 4 11 47.02 455 855 2000 3310 155634.5 
10 4.5 11.5 308.11 760 1450 3375 5585 1720803.2 
6 4.5 12 201.29 760 1450 3375 5585 1124214.7 
1 5 12.5 36.40 760 1450 3375 5585 203308.5 
2 5 13.5 54.57 1175 2075 4825 8075 440681.6 
2 5 14 58.69 1175 2075 4825 8075 473929.2 
1 5.5 15 33.69 1175 2075 4825 8075 272025.7 
1 6 15 33.69 1175 2075 4825 8075 272025.7 
2 6 15.5 71.94 1175 2075 4825 8075 580926.0 
                  
              Total = 10790575.1 
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Ext. 
Cladding                 

         Cost per Square Foot     

Story 
Perimeter 

(ft.) 
Height 

(ft.) Sq. Feet Mat.  Labor Equip.  Total Total Cost 
25 609.91 10.8333 6607.34 12.4 5.5 3.01 20.91 138159.438 
24 665.89 10.6667 7102.85 12.4 5.5 3.01 20.91 148520.57 
23 721.06 10.6667 7691.33 12.4 5.5 3.01 20.91 160825.725 
22 749.82 12 8997.84 12.4 5.5 3.01 20.91 188144.834 
21 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
20 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
19 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
18 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
17 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
16 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
15 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
14 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
13 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
12 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
11 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
10 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
9 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
8 749.82 9.1667 6873.37 12.4 5.5 3.01 20.91 143722.271 
7 838.92 9.1667 7690.13 12.4 5.5 3.01 20.91 160800.576 
6 872.83 11 9601.13 12.4 5.5 3.01 20.91 200759.628 
5 885.21 11 9737.31 12.4 5.5 3.01 20.91 203607.152 
4 885.21 10.3333 9147.14 12.4 5.5 3.01 20.91 191266.708 
3 885.21 10.3333 9147.14 12.4 5.5 3.01 20.91 191266.708 
2 885.21 17.5 15491.18 12.4 5.5 3.01 20.91 323920.469 
1 885.21 18.6667 16523.95 12.4 5.5 3.01 20.91 345515.784 
                  
              Total = 4264899.4 

 

Total Cost Concrete System = 25630928.0
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Construction Management: Schedule Estimate 
 
 
 

Table A.10: Steel Structural System Schedule Estimate 
            

Steel Beams           
            

Size 
Length 

(ft.) Crew Daily Output 
Labor 
Hours Total Days 

W8x10 16511.09 E2 600 0.093 27.5184833 
W10x12 34707.9 E2 600 0.093 57.8465 
W12x14 9095.67 E2 880 0.064 10.3359886 
W12x16 4326.33 E2 600 0.093 7.21055 
W12x19 9358.81 E2 600 0.093 15.5980167 
W14x22 5384.31 E2 990 0.057 5.43869697 
W14x26 420 E2 990 0.057 0.42424242 
W16x26 3259.31 E2 1000 0.056 3.25931 
W12x30 441 E2 990 0.057 0.44545455 
W14x30 901.46 E2 900 0.062 1.00162222 
W16x31 2153.27 E2 900 0.062 2.39252222 
W14x34 28 E2 810 0.069 0.0345679 
W12x35 21 E2 990 0.057 0.02121212 
W18x35 299.75 E2 960 0.083 0.31223958 
W14x38 56 E5 960 0.083 0.05833333 
W18x40 180 E5 960 0.083 0.1875 
W14x43 28 E5 960 0.083 0.02916667 
W21x44 66.42 E5 1064 0.075 0.06242481 
W14x48 122.75 E5 960 0.083 0.12786458 
W16x50 32.92 E5 912 0.088 0.03609649 
W21x50 135 E5 1064 0.075 0.1268797 
W14x74 1584.87 E5 1110 0.072 1.42781081 
W24x76 21 E5 1110 0.072 0.01891892 
W14x82 7200 E5 1080 0.074 6.66666667 
W16x89 3426.83 E5 1080 0.074 3.17299074 
W24x103 42 E5 1200 0.067 0.035 
W24x131 42 E5 1134 0.071 0.03703704 

            
        Total = 143.826096 
            

 
 
 
 
 
 
 



COURTNEY PERRIN – STRUCTURAL OPTION  SHERMAN PLAZA – EVANSTON, IL 

PENNSYLVANIA STATE UNIVERSITY 
ARCHITECTURAL ENGINEERING – SENIOR THESIS  xxxiii 

 
 
 
 

Steel 
Columns           

            

Size 
Length 

(ft.) Crew 
Daily 

Output 
Labor 
Hours Total Days 

W10x33 1662.1 E2 1032 0.054 1.61056202
W10x39 168.3 E2 1032 0.054 0.1630814 
W12x40 78 E2 1032 0.054 0.0755814 
W14x43 2324.7 E2 1032 0.054 2.25261628
W12x45 9.9 E2 1032 0.054 0.00959302
W10x45 84.7 E2 1032 0.054 0.08207364
W14x48 496.3 E2 1032 0.054 0.48091085
W10x49 296.9 E2 1032 0.054 0.2876938 
W12x50 9.9 E2 1032 0.054 0.00959302
W12x53 19.9 E2 1032 0.054 0.01928295
W14x53 368.6 E2 1032 0.054 0.35717054
W10x54 346.3 E2 1032 0.054 0.33556202
W12x58 9.9 E2 984 0.057 0.01006098
W10x60 99 E2 984 0.057 0.10060976
W14x61 951.7 E2 984 0.057 0.9671748 
W12x65 29.8 E2 984 0.057 0.03028455
W10x68 395.8 E2 984 0.057 0.40223577
W14x68 449.5 E2 984 0.057 0.45680894
W12x72 19.9 E2 984 0.057 0.02022358
W14x74 333.5 E2 984 0.057 0.33892276
W12x79 19.9 E2 984 0.057 0.02022358
W14x82 340.7 E2 984 0.057 0.34623984
W12x87 12 E2 984 0.057 0.01219512
W14x90 1294.7 E2 960 0.058 1.34864583
W12x96 23.2 E2 960 0.058 0.02416667
W14x99 492.3 E2 960 0.058 0.5128125 

W14x109 289.8 E2 960 0.058 0.301875 
W14x120 301 E2 960 0.058 0.31354167
W14x132 1054.1 E2 960 0.058 1.09802083
W12x136 49.5 E2 960 0.058 0.0515625 
W14x145 402.8 E2 960 0.058 0.41958333
W14x159 49.5 E2 912 0.061 0.05427632
W14x176 346.4 E2 912 0.061 0.37982456
W14x193 99 E2 912 0.061 0.10855263
W14x211 529.3 E2 912 0.061 0.58037281
W14x233 518 E2 912 0.061 0.56798246
W14x257 9038.3 E2 912 0.061 9.91041667

            
        Total = 24.0603344
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Lateral 
Bracing           

            

Size 
Length 

(ft.) Crew 
Daily 

Output 
Labor 
Hours Total Days 

2L8x8x3/4 25884.8 E4 225 0.134 115.043556
            
        Total = 115.043556
            

 
Shear Studs           

            

Size No. Studs Crew 
Daily 

Output 
Labor 
Hours Total Days 

3"x3/4" 67681 E10 960 0.017 70.5010417
            
        Total = 70.5010417
            

 
Metal Deck           

            

Size Sq. Feet Crew 
Daily 

Output 
Labor 
Hours Total Days 

1.5", 18 GA 593800 E4 4300 0.007 138.093023
            
        Total = 138.093023
            

 
Concrete 

Slab           
            

Size Cu. Yards Crew 
Daily 

Output 
Labor 
Hours Total Days 

3" thick 5500 C20 160 0.4 34.375 
            
        Total = 34.375 
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Foundations           
            

Bell Dia. (ft.) 
Cu. 

Yards Crew 
Daily 

Output 
Labor 
Hours 

Total 
Days 

3 784.22 B-43 20 2.4 39.2 
3.5 1067.41 B-43 20 2.4 53.4 
6 186.76 B-43 5.7 8.421 32.8 

5.5 1059.29 B-43 5.7 8.421 185.8 
6.5 277.52 B-43 2.4 20 115.6 
7.5 461.84 B-43 2.4 20 192.4 

            
        Total = 619.3 
            
            

   Total No. Days Steel System =   1145.2
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Table A.11: Reinforced Cast-in-Place Concrete System Schedule Estimate 
                  

Concrete 
Columns                 

                  

  Floor 
Area (sq. 

ft.) 
Height 

(ft.) 
Cu. 

Yards Crew 
Daily 

Output 
Labor 
Hours Total Days 

  25 106.4 10.8333 42.703 C-14A 12.57 15.911 3.40 
  24 106.4 10.6667 42.047 C-14A 12.57 15.911 3.34 
  23 106.4 10.6667 42.047 C-14A 12.57 15.911 3.34 
  22 253.5 12 112.667 C-14A 12.57 15.911 8.96 
  21 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  20 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  19 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  18 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  17 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  16 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  15 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  14 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  13 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  12 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  11 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  10 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  9 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  8 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  7 253.5 9.1667 86.065 C-14A 12.57 15.911 6.85 
  6 611.7 11 249.211 C-14A 17.71 11.293 14.07 
  5 611.7 11 249.211 C-14A 17.71 11.293 14.07 
  4 611.7 10.3333 234.107 C-14A 17.71 11.293 13.22 
  3 611.7 10.3333 234.107 C-14A 17.71 11.293 13.22 
  2 611.7 17.5 396.472 C-14A 17.71 11.293 22.39 
  1 611.7 18.6667 422.904 C-14A 17.71 11.293 23.88 
                  
              Total = 222.60 
                  

 
Concrete 

Slab           
            

Size 
Cu. 

Yards Crew 
Daily 

Output 
Labor 
Hours 

Total 
Days 

8" thick 14662 C-14B 30.24 6.878 484.85 
            
        Total = 484.85 
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Shear 
Walls                 

                  

Floor 
Thick. 
(in.) 

Length 
(ft.) 

Height 
(ft.) 

Cu. 
Yards Crew 

Daily 
Output 

Labor 
Hours 

Total 
Days  

25 12 185.5 10.8333 74.429 C-14D 64.32 3.109 1.157 
24 12 185.5 10.6667 73.284 C-14D 64.32 3.109 1.139 
23 12 185.5 10.6667 73.284 C-14D 64.32 3.109 1.139 
22 12 185.5 12 82.444 C-14D 64.32 3.109 1.282 
21 12 185.5 9.1667 62.979 C-14D 64.32 3.109 0.979 
20 12 185.5 9.1667 62.979 C-14D 64.32 3.109 0.979 
19 12 185.5 9.1667 62.979 C-14D 64.32 3.109 0.979 
18 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
17 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
16 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
15 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
14 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
13 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
12 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
11 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
10 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
9 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
8 15 185.5 9.1667 78.723 C-14D 80.02 2.499 0.984 
7 18 185.5 9.1667 94.468 C-14D 80.02 2.499 1.181 
6 18 185.5 11 113.361 C-14D 80.02 2.499 1.417 
5 18 185.5 11 113.361 C-14D 80.02 2.499 1.417 
4 18 185.5 10.3333 106.490 C-14D 80.02 2.499 1.331 
3 18 185.5 10.3333 106.490 C-14D 80.02 2.499 1.331 
2 18 185.5 17.5 180.347 C-14D 80.02 2.499 2.254 
1 18 185.5 18.6667 192.371 C-14D 80.02 2.499 2.404 
                  
              Total = 29.810 
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Foundations                 
                  

  
No. 

Caissons 

Shaft 
Dia. 
(ft.) 

Bell 
Dia. 
(ft.) 

Cu. 
Yards Crew 

Daily 
Output 

Labor 
Hours Total Days 

  18 2.5 6 840.43 B-43 5.7 8.421 147.4 
  5 2.5 7 134.11 B-43 2.4 20 55.9 
  6 2.5 7.5 184.74 B-43 2.4 20 77.0 
  1 3 7.5 30.79 B-43 2.4 20 12.8 
  11 3 8.5 435.02 B-43 2.4 20 181.3 
  1 3.5 8.5 331.34 B-43 2.4 20 138.1 
  2 3.5 9 73.63 B-43 2 24 36.8 
  5 3.5 9.5 205.10 B-43 2 24 102.5 
  5 4 9 184.08 B-43 2 24 92.0 
  3 4 10 116.58 B-43 1.7 28.235 68.6 
  3 4 10.5 128.53 B-43 1.7 28.235 75.6 
  1 4 11 47.02 B-43 1.7 28.235 27.7 
  10 4.5 11.5 308.11 B-43 1 48 308.1 
  6 4.5 12 201.29 B-43 1 48 201.3 
  1 5 12.5 36.40 B-43 1 48 36.4 
  2 5 13.5 54.57 B-43 0.7 68.571 78.0 
  2 5 14 58.69 B-43 0.7 68.571 83.8 
  1 5.5 15 33.69 B-43 0.7 68.571 48.1 
  1 6 15 33.69 B-43 0.7 68.571 48.1 
  2 6 15.5 71.94 B-43 0.7 68.571 102.8 
                  
              Total = 1922.3 
                  

      Total No. Days Concrete System =  2659.58
 


