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APPENDIX A: LATERAL LOAD CALCULATIONS 
 
Seismic Load Calculations 

Level 2                
Slab:         48 psf * 25368 sq ft     = 1218 k 

Framing:                       = 115 k 
Ext. Wall:   44 psf * 644 ft perimeter * 19.5 ft height     = 553 k 
Partition:   20 psf       * 25368 sq ft     = 507 k 
Columns:         70 lb/ft * 19.5 ft height * 44 = 60 k 
         TOTAL = 2453 k 
Level 3                

Slab:         48 psf * 18547 sq ft     = 890 k 
Framing:                       = 112 k 
Ext. Wall:   44 psf * 644 ft perimeter * 17.33 ft height     = 491 k 
Partition:   20 psf       * 18547 sq ft     = 371 k 
Columns:         70 lb/ft * 17.33 ft height * 42 = 51 k 
Storage:   250 psf * 800 sq ft * 25 %     = 50 k 

Roof:         48 psf * 3500 sq ft     = 168 k 
         TOTAL = 2133 k 
Level 4                

Slab:         48 psf * 21700 sq ft     = 1042 k 
Framing:                       = 97 k 
Ext. Wall:   44 psf * 644 ft perimeter * 16.17 ft height     = 458 k 
Partition:   20 psf       * 21700 sq ft     = 434 k 
Columns:         60 lb/ft * 16.17 ft height * 42 = 41 k 
         TOTAL = 2072 k 
Level 5                

Slab:         48 psf * 21810 sq ft     = 1047 k 
Framing:                       = 200 k 
Ext. Wall:   44 psf * 644 ft perimeter * 16.17 ft height     = 458 k 
Partition:   20 psf       * 21810 sq ft     = 436 k 
Columns:         60 lb/ft * 16.17 ft height * 42 = 41 k 
Storage:   250 psf * 600 sq ft * 25 %     = 38 k 

         TOTAL = 2220 k 
Penthouse               

Slab:         48 psf * 8400 sq ft     = 403 k 
Framing:                       = 91 k 
Ext. Wall:   44 psf * 644 ft perimeter * 7.84 ft height     = 222 k 
Columns:   150 pcf * 4 sq ft * 7.84 ft height * 42 = 198 k 

Equip:               318 k     = 318 k 
Roof:         48 psf * 13600 sq ft     = 653 k 

         TOTAL = 1885 k 
Roof              
Framing:  10 psf * 10000 sq ft           = 100 k 
Roofing:   17 psf * 10000 sq ft           = 170 k

         TOTAL = 270 k 
               

         W = 11032 k
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Cvx= wxhx
k  k = 1.1  

� wihi
k    

     
SS = 0.169 S1 = 0.051  
Fa = 1.2 Fv = 1.7  

SDS = 0.135 SD1 = 0.059  
     

Ordinary Concentric Steel Braced Frames

 
 
 

 R = 3.25   
     
Occupancy Category IV - I =  1.5  
     
Ta = Cthn

x = 0.02(110)0.75 = 0.679  
TL = 6    
Cu = 1.7  CuTa =  1.15  
     
     
  SDS/(R/I)  0.062308  
Cs = MIN SD1/[T(R/I)] 0.023679  
  (SD1TL)/[T2(R/I)] 0.123542  
     

V = Cs * W  Cs = 0.023679  
Fx = Cvx * V    
     
 V = 261.22 k  
     
 hx wxhx

k   
Level 2 21 69835   
Level 3 40 123396   
Level 4 55.67 172376   
Level 5 72.33 246326   
Penthouse 88 259524   
     
Roof 111 47998   
 � = 919454   
     
 Cvx Fx 
Level 2 0.0760 19.84 k 
Level 3 0.1342 35.06 k 
Level 4 0.1875 48.97 k 
Level 5 0.2679 69.98 k 
Penthouse 0.2823 73.73 k 

Roof 0.0522 13.64 k 
� =  1.0000 261.22 k 
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Wind Load Calculations 
 
  V =  90 mph  I = 1.15    
  Kzt = 1    Kd = 0.85    
          

ga = gv = 3.4 
 

Q = �(1/(1+0.63((B+h)/Lz)^0.63)) 
 

G=0.925 
(1+1.7gaIzQ) 

  (1+1.7gvIz) 
           

Iz =  c*(33/z)1/6 = 0.18  QN-S=  0.841  GN-S = 0.85  
Lz =  I*(z/33)� = 569  QE-W=  0.856  GE-W = 0.86  

c = 0.2 z = 63 � = 0.2       
    q = 0.00256*KzKdV2I     

        p = qGCp   
       Wind Pressures (psf)  
   (Table 6.3)     N-S E-W  

STORY 
Start

Height 
End

Height Kz      q WW LW WW LW  
(ft.) (ft.) Cp 0.8 -0.42 0.8 -0.5  

Pent. 88 111 1.04 21.08 14.33 -7.53 14.50 -9.06  
5 72.33 88 0.96 19.46 13.23 -7.53 13.39 -9.06  
4 55.67 72.33 0.93 18.85 12.82 -7.53 12.97 -9.06  
3 40 55.67 0.85 17.23 11.72 -7.53 11.85 -9.06  
2 21 40 0.76 15.40 10.48 -7.53 10.60 -9.06  
1 0 21 0.66 13.38 9.10 -7.53 9.20 -9.06  

           
  Wind Forces (k)   

LEVEL
Trib.

Height N-S E-W   

(ft.) Width
(ft.) WW LW Width

(ft.) WW LW   

Roof 11.5 141 23.24 -24.66 122 20.35 -12.72   

Pent. 11.5 187 50.20 -27.20 135 36.67 -23.65   
7.83   

5 7.83 187 39.34 -22.74 135 28.74 -19.78   
8.33   

4 8.33 187 37.12 -22.74 135 27.11 -19.78   
7.83   

3 7.83 187 35.76 -24.39 135 26.12 -21.21   
9.5   

2 9.5 187 38.17 -29.55 135 27.88 -25.70   
11.5   

1 0 187 0.00 0.00 135 0.00 0.00   
 Base Shear: 375.14  289.70   
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 North-South Wind Story Forces 
 
 

 
 East-West Wind Pressures 
 
 

 
 East-West Wind Story Forces 

Base Shear 

Base Shear 
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APPENDIX B: FLOOR FRAMING CALCULATIONS 
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Gridlines A-B Vibration Calculations 
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Gridlines E-F Vibration Calculations 
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Gridlines B-E Vibration Calculations 
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APPENDIX C: FLOOR FRAMING PLANS 

 
2nd Floor Framing Plan 
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3rd Floor Framing Plan 
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4th Floor Framing Plan 
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5th Floor Framing Plan – CLASS A - VIBRATION CRITICAL 
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Penthouse Floor Framing Plan 
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APPENDIX D: COLUMN CALCULATIONS AND COLUMN PLANS
 

COLUMN: E-5 KLL = 4        
           
 LOAD (psf)        

STORY D L S Trib Area Total Area LL Red.     
Penthouse 60 30 21 585 585 --     

5 60 80  585 1170 0.47     
4 60 80 585 1755 0.43     
3 60 80  585 2340 0.41     
2 60 80 585 2925 0.40     

 Total Area: 2925 ft2      
    TOTAL LOAD (k) FACTORED 

LOAD (k) 
KL 

 STORY D L S Equip (ft) 
 Penthouse 35.1 17.6 12.3 45.9 144.94 15.67
 5 35.1 22.0   222.19 16.67
 4 35.1 20.1     296.44 15.67
 3 35.1 19.0   368.89 19 
 2 35.1 18.7     440.96 21 
           
 Hand Calculation: 4-5-P: W12X50 @ KL=16: �Pn = 326 k  
       2-3: W12X65 @ KL=22: �Pn = 491 k  
 RAM Struct. Sys.: 4-5-P: W12X53         
       2-3: W12X72         
           
COLUMN: A-1 KLL = 4        
           
 LOAD (psf)        

STORY D L S Trib Area Total Area LL Red.     
Penthouse 60 30 21 203 203 --     

5 60 80  203 406 0.62     
4 60 80 203 609 0.55     
3 60 80  203 812 0.51     
2 60 80 203 1015 0.49     

  Total Area: 1015 ft2      
    TOTAL LOAD (k) FACTORED 

LOAD (k) 
KL 

  STORY D L S Equip (ft) 
  Penthouse 12.2 6.1 4.3   31.18 15.67
  5 12.2 10.1   61.96 16.67
  4 12.2 9.0     90.97 15.67
  3 12.2 8.3   118.92 19 
  2 12.2 7.9     146.15 21 
          
 Hand Calculation: 4-5-P: W10X33 @ KL=16: �Pn = 213 k  
       2-3: W10X45 @ KL=22: �Pn = 174 k  
 RAM Struct. Sys.: 4-5-P: W10X33         
       2-3: W10X49         
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2nd-3rd Story Column Plan 
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4th-5th-Penthouse Story Column Plan 
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APPENDIX E: BRACED FRAME ELEVATIONS 
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APPENDIX F: CONNECTION DESIGN 
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Typical Shear Connection 
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Typical Moment Connection 
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Typical Bracing Connection 
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APPENDIX G: CONSTRUCTION MANAGEMENT CALCULATIONS 
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Concrete Schedule Study 
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Steel Schedule Study 
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Floor Framing Takeoffs 

 
 
Column Takeoffs 
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Lateral Bracing System Takeoffs 

 

 

46
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APPENDIX H: ALTERNATIVE CARE FACILITY CALCULATIONS 
 
MECHANICAL 
Mechanical Load Calculations 

Cooling Heating 
LOADS 
Sensible 61385 -221874
Latent 82760 
SHF 0.742 1
OUTDOOR DESIGN COND. 
TDB [°F] 91 13
TWB [°F] 77 8
RH [%] 0.54 0
W (lbW/lbA) 0.0168 0
Spec. Vol. [ft3/lbA] 14.29 11.9
Enthalpy [BTU/lb] 40.3 3.1
PREHEATING
to T [°F] - 55
W (lbW/lbA) - 0 PROCESS 1: Cooling Heating 
Enthalpy [BTU/lb] - 13.2 T Supply Air [°F] 53 102
Spec. Vol. [ft3/lbA] - 12.99 RH Supply Air [%] 100 0
INDOOR DESIGN CONDITIONS Enthalpy [BTU/lb] 22 24.5
TDB [°F] 77 68 PROCESS 2: Reheat Humidify
RH [%] 50 50 T Supply Air [°F] 55 102
Enthalpy [BTU/lb] 29.3 24.2 RH Supply Air [%] 93 18
AIR SUPPLY TEMPERATURES Enthalpy [BTU/lb] 22.5 33.1
MAX [°F] 140
MIN [°F] 55 SUMMER
Design [°F] 55 101.9 Q Cooling [Tons] -42 
MINIMUM OUTDOOR AIR Q Reheat [BTU/hr] 13650 

Fresh Air 100%  100% Vol. Flow Rate 1 
[CFM] 6501.995   

MIXING POINT Vol. Flow Rate 2 
[CFM] 0   

Total Mass [IbA/min] 455.00 455.00
Fresh Air Mass 
[IbA/min] 455.00  455.00 WINTER    
Fresh Air Fraction 1 1 Q Preheat [BTU/hr] 275730 
TDB [°F] 91 55 Q Heating [BTU/hr] 308490 819000
Enthalpy [BTU/lb] 40.3 13.2 Q Humidify [BTU/hr] 234780 

Spec. Vol. [ft3/lbA] 14.29  12.99 Vol. Flow for Fan 
[CFM] 5910.45   
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Summer Cooling Psychrometric Chart 
 

 
Winter Heating Psychrometric Chart 
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LIGHTING/ELECTRICAL 
Electrical Calculations 

45 luminaires x 4 lamps/luminaire = 180 lamps 

180 lamps / 2 lamps/ballast = 90 ballasts

90 ballasts x 98 W/ballast = 9000 VA 
0.98 PF 

9000 VA x 1.25 = 11250 VA 

11250 / 3 x 277    = 13.54 A 3� 

4 CCCs: 13.54 A x 1.25    = 16.92 A 

Feeder: 4 #12 Wires @ 25(0.8) = 20 A 

Breaker: 20 A 

50 duplex receptacles x 180 VA/receptacle = 9000 VA 
x 1.25 growth 

11250 VA 

I = 11250 = 31.3 A (Feeder) --> 40 A Breaker 
3 x 120 

Use (4) #8 Wire 
 



Keenan Yohe The Forensic Medical Center Final Report 
Structural Option April 9, 2008 

69 

Lamp Information 
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Ballast Information 
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