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APPENDIX A:  
BUILDING LAYOUT 
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Typical Floor Plan 
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Modified Floor Plan 
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APPENDIX B: 
WIND AND SEISMIC DATA 
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APPENDIX C: 
TORSIONAL ANALYSIS 
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5 Story West Virginia Building 
 
 

L evel  x y

R oof 117.57 102.71
5th 118.24 103.12
4th 117.72 101.8
3rd 116.37 99.88
2nd 111.99 92.95

C enter Of R ig idity

        

L evel  x y

R oof 111.43 84.32
5th 108.96 74.53
4th 108.98 74.54
3rd 108.96 74.53
2nd 107.8 74.23

C enter Of Mas s

       
 

L evel  x y
R oof 12.05 7.17
5th 12.05 7.17
4th 12.05 7.17
3rd 12.05 7.17
2nd 13 7.17

E c centric ity 5%

    
 

    

1 3
0.55 0.45

L evel R ig idity
R oof 258.20 142.01 116.19
5th 356.63 196.15 160.49
4th 545.85 300.22 245.63
3rd 983.28 540.81 442.48
2nd 2645.50 1455.03 1190.48

Total 2634.21 2155.26

ΣR

C alculation  of R  ‐ E /W Direc tion
F rame

Rel. S tiff.

R  per F loor

4789.47    

2 4
0.47 0.53

L evel R ig idity
R oof 227.84 107.09 120.76
5th 312.79 147.01 165.78
4th 488.04 229.38 258.66
3rd 867.30 407.63 459.67
2nd 2197.80 1032.97 1164.84

Total 1924.08 2169.71

R  per F loor

ΣR 4093.78

Rel. S tiff.
F rame

C alculation  of R  ‐ N/S  Direc tion

 
 
 

C R*C 2
C R *C 2

40.29 4276068 50.38 5470364 9746433
39.88 4189483 50.79 5559764 9749247
41.2 4471410 49.47 5274530 9745940

43.12 4897874 47.55 4873051 9770925
50.05 6598698 40.62 3556147 10154846

X  ‐ Tors ional R ig idity
F rame 1 F rame 3

J

  

C R*C 2
C R*C 2

62.43 7499104 57.57 7191065 14690169
61.76 7339007 58.24 7359418 14698425
62.28 7463111 57.72 7228586 14691698
63.63 7790163 56.37 6894405 14684569
68.01 8899555 51.99 5864627 14764181

J

Y  ‐ Tors ional R ig idity
F rame 2 F rame 4

 
 
 

L evel F loor Ht. (ft.) F orce (k) S tory S hear (k) Moment (ft‐k)

R oof 67.3 55.25 0 3718.325
5th 53.83 164.36 55.25 8847.4988
4th 39.83 113.39 219.61 4516.3237
3rd 26.67 66.69 333 1778.6223
2nd 13.33 22.65 399.69 301.9245
Base 0 0 422.34 0

RAM ‐ S eismic  N/S
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L evel F loor Ht. (ft.) F orce (k) S tory S hear (k) Moment (ft‐k)

R oof 67.3 55.24 0 3717.652
5th 53.83 164.74 55.24 8867.9542
4th 39.83 113.74 219.98 4530.2642
3rd 26.67 66.88 333.72 1783.6896
2nd 13.33 22.65 400.6 301.9245
Base 0 0 423.25 0

RAM ‐ S eismic  E /W

 
 

5 Story Utah Building 
 

L evel  x y

R oof 107.59 91.36
5th 109.02 89.63
4th 113.02 89.49
3rd 113.47 86.57
2nd 124.59 87.16

C enter Of R ig idity

    

L evel  x y

R oof 111.64 84.31
5th 109.11 74.53
4th 109.15 74.55
3rd 109.14 74.56
2nd 107.93 74.28

C enter Of Mas s

 
 

L evel  x y
R oof 12.05 7.17
5th 12.05 7.17
4th 12.05 7.17
3rd 12.05 7.17
2nd 13 7.17

E c centric ity 5%

 
 

1 2 3
0.39 0.37 0.24

L evel R ig idity
R oof 625.27 243.86 231.35 150.07
5th 869.34 339.04 321.66 208.64
4th 1403.31 547.29 519.23 336.79
3rd 2484.47 968.94 919.25 596.27
2nd 7716.05 3009.26 2854.94 1851.85

Total 5108.39 4846.42 3143.63

ΣR

C alculation  of R  ‐ N/S  Direc tion

R  per F loor

13098.45

F rame
Rel. S tiff.

    

4 5 6
0.29 0.39 0.33

L evel R ig idity
R oof 666.31 193.23 259.86 219.88
5th 928.68 269.32 362.18 306.46
4th 1470.59 426.47 573.53 485.29
3rd 2639.22 765.37 1029.30 870.94
2nd 8183.31 2373.16 3191.49 2700.49

Total 4027.55 5416.36 4583.07

C alculation  of R  ‐ E /W Direc tion
F rame

R  per F loor

ΣR 14026.98

Rel. S tiff.

 
 

C R *C 2
C R *C 2

C R *C 2

47.59 11569531 12.41 746388.7 72.41 16482690 28798610
49.02 12275268 10.98 584286.9 70.98 15838096 28697651
53.02 14360310 6.98 236119.8 66.98 14103317 28699747
53.47 14605106 6.53 206655.9 66.53 13914450 28726212
64.59 21311544 4.59 102105 55.41 9651777 31065427

F rame 1

J

Y  ‐ Tors ional R ig idity
F rame 3F rame 2
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C R *C 2
C R*C 2

C R*C 2

8.525 292704.7 39.03 8250962 51.64 12221635 20765302
6.795 185960.1 37.3 7535727 53.37 13054229 20775917
6.655 178376.2 37.16 7479265 53.51 13122807 20780448
3.735 56185.22 34.24 6350019 56.43 14594087 21000291
4.325 75337.83 34.83 6570743 55.84 14290508 20936588

J

F rame 5 F rame 6F rame 4
X  ‐ Tors ional R ig idity

 
 

L evel F loor Ht. (ft.) F orce (k) S tory S hear (k) Moment (ft‐k)

R oof 67.3 249.95 0 16821.635
5th 53.83 756.7 249.95 40733.161
4th 39.83 548.38 1006.65 21841.9754
3rd 26.67 338.53 1555.03 9028.5951
2nd 13.33 145.09 1893.56 1934.0497
Base 0 0 2038.65 0

RAM ‐ S eismic  N/S

 
 

L evel F loor Ht. (ft.) F orce (k) S tory S hear (k) Moment (ft‐k)

R oof 67.3 249.95 0 16821.635
5th 53.83 756.7 249.95 40733.161
4th 39.83 548.38 1006.65 21841.9754
3rd 26.67 338.53 1555.03 9028.5951
2nd 13.33 145.09 1893.56 1934.0497
Base 0 0 2038.65 0

RAM ‐ S eismic  E /W

 


