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Appendix A.1:  Snow Drift 
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Appendix A.2:  Framing Layouts 
 
Gravity Framing for Level 1 
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Gravity Framing for Level 1 with Designed Members Indicated 
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Framing Layout for Level 2 
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Framing Layout for Level 3 
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Framing Layout for Roof 
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Appendix A.3:  Girder Designs 
 

Level 1 Column Line 2 Girder 
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Level 1 Column Line 8 Girder 
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Level 1 Column Line 13 Girder 
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Appendix A.4: spBeam Output for Girders 
 

Level 1 Column Line 2 Girder  
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Level 1 Column Line 8 Girder  
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Level 1 Column Line 13 Girder  
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Appendix A.5:  Assumed Column Loads From Above 
 

Column Line 2 Loading From Above to Apply to Cantilevered Beam 
 

Frame 2

1D 35 0.035 335.6 11.8 31.0 0.031 335.6 10.5 14.0 4.6 0.0 28 0.028 9.5 14.8 4.0

1F 35 0.035 490.4 17.2 31.0 0.031 490.4 15.3 20.5 7.3 0.0 28 0.028 9.5 6.2 1.7

14 0.014 9.5 17.7 2.4

1L 35 0.035 524 18.4 31.0 0.031 524.0 16.3 21.9 8.0 0.0 14 0.014 9.5 25.8 3.5

1D 80 0.080 286.7 23.0 21.0 0.021 286.7 6.1 12.0 4.5 2.8 28 0.028 16.3 14.5 6.6

1F 80 0.080 348.3 27.9 21.0 0.021 348.3 7.4 14.6 6.2 2.8 28 0.028 16.3 6.3 2.9

14 0.014 16.3 13.8 3.2

1L 80 0.080 346 27.7 21.0 0.021 346.0 7.3 14.5 6.8 2.8 14 0.014 16.3 22.0 5.1

1D 80 0.080 271.1 21.7 21.0 0.021 271.1 5.7 11.4 4.2 2.8 28 0.028 13.3 13.8 5.2

1F 80 0.080 348.8 28.0 21.0 0.021 348.8 7.4 14.6 6.2 2.8 28 0.028 13.3 6.0 2.3

14 0.014 13.3 14.0 2.7

1L 80 0.080 344.8 27.6 21.0 0.021 344.8 7.3 14.4 6.8 2.8 14 0.014 13.3 22.0 4.2

2D - - - - - - - - - - - 28 0.028 13.3 13.0 4.9

2F - - - - - - - - - - - 28 0.028 13.3 6.3 2.4

- - - - - - - - - - - 14 0.014 13.3 14.0 2.7

2L - - - - - - - - - - - 14 0.014 13.3 21.8 4.1

COLUMN LOADING FROM ABOVE

Location
Dead Load 

(ksf)

Dead Load 

(psf)

Point LL 

(kip)
Area (sf)

Live Load 

(psf)

Live Load 

(ksf)

Exterior Wall Load 

Point DL 

(kip)
Width (ft)

Column Pt 

DL (kip)

Dead Load 

Le
ve

l 1

Live Load

Misc Point 

DL (kip)
Area (sf)

Misc Dead 

Load (ksf)

Misc Dead 

Load (psf)

Ro
of

Le
ve

l 3
Le

ve
l 2

Pan Joist Pt 

DL (kip)

Girder Pt 

DL (kip)
Height (ft)

 
 
 

2D 44.7 99.3 11.8

2F 55.9 125.4 17.2

2L 55.3 125.8 18.4

Point LL 

(kip)

Point Snow 

(kip)

Point DL 

(kip)

Point Load to Apply to Cantilevered Beam
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Column Line 8 Loading From Above 
 

Frame 8

8D 35 0.035 436.1 15.3 31.0 0.031 436.1 13.6 18.2 13.6 0.0 14 0.014 9.5 24.2 3.3

8G 35 0.035 611.7 21.5 31.0 0.031 611.7 19.0 25.6 18.0 0.0 0 0 9.5 0.0 0.0

8M 35 0.035 657.5 23.1 31.0 0.031 657.5 20.4 27.5 17.1 0.0 14 0.014 9.5 29.8 4.0

8D 80 0.080 284.3 22.8 21.0 0.021 284.3 6.0 11.9 9.2 2.8 14 0.014 16.3 23.8 5.5

8G 80 0.080 611.7 49.0 21.0 0.021 611.7 12.9 25.6 18.0 2.8 0 0 16.3 0.0 0.0

8M 80 0.080 417.8 33.5 21.0 0.021 417.8 8.8 17.5 10.8 2.8 14 0.014 8.1 29.8 3.4

91 0.091 261.2 23.8 99.0 0.099 261.2 25.9 10.9 7.5 2.8

8P 35 0.035 323.5 11.4 99.0 0.099 323.5 32.1 13.5 8.7 2.8 14 0.014 16.3 28.8 6.6

8D 80 0.080 284.3 22.8 21.0 0.021 284.3 6.0 11.9 9.2 2.8 14 0.014 13.3 23.8 4.5

8G 80 0.080 611.7 49.0 21.0 0.021 611.7 12.9 25.6 18.2 2.8 0 0 13.3 0.0 0.0

8M 80 0.080 679.1 54.4 21.0 0.021 679.1 14.3 28.4 18.2 2.8 0 0 13.3 0.0 0.0

8P 80 0.080 276.2 22.1 21.0 0.021 276.2 5.9 11.6 7.5 2.8 14 0.014 13.3 28.8 5.4

8Z - - - - - - - - - - - 14 0.014 13.3 20.7 3.9

8D - - - - - - - - - - - 0 0 13.3 0.0 0.0

8G - - - - - - - - - - - 0 0 13.3 0.0 0.0

8M - - - - - - - - - - - 0 0 13.3 0.0 0.0

8P - - - - - - - - - - - 14 0.014 13.3 28.8 5.4

COLUMN LOADING FROM ABOVE

Location
Live Load 

(psf)

Live Load 

(ksf)
Area (sf)

Point LL 

(kip)

Exterior Wall Load Live Load

Misc Point 

DL (kip)
Area (sf)

Misc Dead 

Load (ksf)

Misc Dead 

Load (psf)

Point DL 

(kip)
Height (ft)

Ro
of

Le
ve

l 3

Width (ft)
Dead Load 

(psf)

Dead Load 

(ksf)

Pan Joist Pt 

DL (kip)

Girder Pt 

DL (kip)

Column Pt 

DL (kip)

Le
ve

l 2
Le

ve
l 1

Dead Load

 
 
 
 

Column Line 13 Loading From Above 
 

Frame 13

13C 35 0.035 288.5 10.1 31.0 0.031 288.5 9.0 12.1 12.6 0.0 28 0.028 9.5 34.8 9.3

13E 35 0.035 207.6 7.3 31.0 0.031 207.6 6.5 8.7 9.3 0.0 28 0.028 9.5 15.0 4.0

13H 35 0.035 163.1 5.8 31.0 0.031 163.1 5.1 6.9 7.6 0.0 28 0.028 9.5 12.3 3.3

13K 35 0.035 194.1 6.8 31.0 0.031 194.1 6.1 8.1 9.2 0.0 28 0.028 9.5 15.0 4.0

13N 35 0.035 208.5 7.3 31.0 0.031 208.5 6.5 8.7 10.3 0.0 28 0.028 9.5 16.7 4.5

14 0.014 9.5 12.3 1.7

13C 80 0.080 146.7 11.8 21.0 0.021 146.7 3.1 6.2 7.9 2.8 28 0.028 16.3 25.0 11.4

13E 80 0.080 153.2 12.3 21.0 0.021 153.2 3.3 6.4 9.3 2.8 28 0.028 16.3 15.0 6.9

13H 80 0.080 124.1 10.0 21.0 0.021 124.1 2.7 5.2 7.6 2.8 28 0.028 16.3 12.3 5.6

13K 80 0.080 151.5 12.2 21.0 0.021 151.5 3.2 6.4 9.2 2.8 28 0.028 16.3 15.0 6.9

13N 80 0.080 152.9 12.3 21.0 0.021 152.9 3.3 6.4 9.3 2.8 28 0.028 16.3 15.0 6.9

14 0.014 16.3 10.0 2.3

13C 80 0.080 148.5 11.9 21.0 0.021 148.5 3.2 6.2 8.3 2.8 28 0.028 13.3 25.0 9.4

13E 80 0.080 167.9 13.5 21.0 0.021 167.9 3.6 7.1 9.3 2.8 28 0.028 13.3 15.0 5.6

13H 80 0.080 170.9 13.7 21.0 0.021 170.9 3.6 7.2 7.6 2.8 28 0.028 13.3 20.3 7.6

13K 80 0.080 202.1 16.2 21.0 0.021 202.1 4.3 8.5 9.2 2.8 28 0.028 13.3 22.8 8.5

13N 80 0.080 156.3 12.6 21.0 0.021 156.3 3.3 6.6 8.6 2.8 28 0.028 13.3 14.0 5.3

14 0.014 13.3 11.3 2.1

13A.2 - - - - - - - - - - - 28 0.028 6.7 22.8 4.3

13B - - - - - - - - - - - 0 0 6.7 0.0 0.0

13C - - - - - - - - - - - 0 0 6.7 0.0 0.0

13E - - - - - - - - - - - 0 0 6.7 0.0 0.0

13H - - - - - - - - - - - 0 0 6.7 0.0 0.0

13K - - - - - - - - - - - 0 0 6.7 0.0 0.0

13N - - - - - - - - - - - 0 0 6.7 0.0 0.0

Pan Joist Pt 

DL (kip)

Girder Pt 

DL (kip)

Column Pt 

DL (kip)

Ro
of

Le
ve

l 2
Le

ve
l 3

Le
ve

l 1

COLUMN LOADING FROM ABOVE

Exterior Wall Load 

Location
Live Load 

(psf)

Live Load 

(ksf)
Area (sf)

Point LL 

(kip)

Dead Load 

(psf)

Dead Load 

(ksf)
Height (ft)

Live Load

Misc Point 

DL (kip)
Area (sf)

Misc Dead 

Load (ksf)

Misc Dead 

Load (psf)
Width (ft)

Dead Load

Point DL 

(kip)
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Appendix A.6:  spBeam Output  
 

Column Line D Beam 
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Appendix A.7:  Load to Apply to Level 1 Columns  
 

Column Line 2 Column Loads 
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Column Line 8 Column Loads 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Live Load Dead Load Snow Load LL Case 1 LL Case 2 Dead Load Snow Load LL Case 1 LL Case 2 Dead Load Snow Load

LL Case 1 LL Case 2 Dead Load Snow Load LL Case 1 LL Case 2 Dead Load Snow Load

Due to:

Floors Above Girder 8

8Z 0.00 3.90 0.00 38.36 84.93 14.72 16.9816.15

Axial Load (kip)

37.10

15.30

Moment @ Top (k-ft)

51.62

Column
Axial Load (kip)

Breakdown of Loads to Apply to Columns

82.29 117.37 1.38

30.68 33.30 -0.33

*NOTE: Positive moments denote that the left hand face of the upper column is in 

tension and the right hand face of the bottom column is in tension.

77.12

85.84 160.21 36.46

*NOTE: Positive axial forces denote compression.

8P 22.10 102.30 11.40

8M 87.90 223.10 46.90

8G 98.00 181.40 21.50

8D 45.60 118.50

34.67

50.49

26.22

68.22 -7.84

-2.40 0.14

35.40 6.87

-6.58 -18.89 -4.54

3.42 9.39 1.28

-2.69 -4.39 -0.31

-10.91

8.35

-6.69

-5.09-4.66

Loads to Apply to Columns

Column
Axial Load (kip) Moment @ Top (k-ft)

8Z 38.36 37.10 88.83 14.72 16.15 16.98 35.40 6.87

-6.58 -10.91 -18.89 -4.54

8G 175.12 132.67 249.62 13.66 3.42 8.35 9.39 1.28

8D 131.44 97.22 278.71 51.76

-2.69 -6.69 -4.39 -0.31

8P 52.78 48.32 135.60 11.07 -4.66 -5.09 -2.40 0.14

8M 170.19 138.39 340.47 48.28



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 78 

Column Line 13 Column Loads 
 

 
 
 
 
 
 
 
 
 

Live Load Dead Load Snow Load LL Case 1 LL Case 2 Dead Load Snow Load LL Case 1 LL Case 2 Dead Load Snow Load

LL Case 1 LL Case 2 Dead Load Snow Load LL Case 1 LL Case 2 Dead Load Snow Load

70.45 10.89 6.94 13.26 1.8613A.2 0.00 4.30 0.00 33.42 7.76

Moment @ Top (k-ft)

Breakdown of Loads to Apply to Columns

Column
Axial Load (kip) Axial Load (kip)

Due to:

128.26 24.47 -2.50 -5.42 -0.2813B 0.00 0.00 0.00 60.11 -4.91

Floors Above Girder 13

-0.80 -0.66 -0.8513C 23.70 104.30 10.10 41.25 -2.20

-5.74 -0.55-4.4113N 24.90 91.40 7.30 23.11

46.92 2.51 0.10 0.69 0.2713E 25.80 85.60 7.30 34.87 1.72

3.05 0.30

-0.20-1.65-0.64 -1.74

2.6089.20 6.80 43.35 56.44 5.18

2.97

1.89

Moment @ Top (k-ft)Axial Load (kip)

*NOTE: Positive moments denote that the left hand face of the upper column is in 

tension and the right hand face of the bottom column is in tension.

25.23

36.91

22.40

14.83

10.84

29.51

18.89

28.40

23.70

13K

13H

*NOTE: Positive axial forces denote compression.

25.2530.065.8075.60

33.03 3.16 -4.04

55.57 19.29

13N

13K

13H

13E

13C

13B

13A.2

Column

33.42

53.76 34.54 100.85

71.75 57.91 145.64

48.01 43.79 124.43

10.89

8.77

25.23 74.75

60.11 36.91 128.26

64.95 46.10 159.87

60.67 40.63 132.52

7.76

24.47 -2.50 -4.91

29.39 -0.80 -2.20

9.81 0.10 1.72

-0.20

3.05 0.30

-5.74 -0.55

Loads to Apply to Columns

1.86

-5.42 -0.28

-0.66 -0.85

0.69 0.27

-0.64 -1.74

11.98 1.89 2.60

10.46 -4.04 -4.41

13.26

-1.65

6.94
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Appendix A.8:  Column Designs  
 

Column Line 2 Columns 

 

Column Line 8 Columns 
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Column Line 13 Columns 
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Appendix A.9:  spColumn Output 
 

Column Line 2 Columns 
 

Column 2D 
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Column 2F 
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Column 2L 
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Column Line 8 Columns 
 

Column 8Z 
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Column 8D 
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Column 8G 

 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 102 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 103 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 104 

 
 
 
 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 105 

Column 8M 
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Column 8P 
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Column Line 13 Columns 
 

Column 13A.2 
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Column 13B 
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Column 13C 
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Column 13E 
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Column 13H 
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Column 13K 
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Column 13N 
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Appendix B.1: Lateral Load Calculations 
 

Seismic Loads 
 

Seismic Design Values 
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Determination of Building Weight 
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Summary of Seismic Forces 
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Wind Loads 
 

Wind Design Values 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

III

V 120 mph

Kd 0.85

B

Kzt 1.0

na = 43.5/(h^0.9) 1.0 Hz

G 0.85

GCpi 0.18

-0.18

zg α Kz qz qh

Garden Level 1200 7.0 0.57 17.86 27.88

Level 1 1200 7.0 0.57 17.86 27.88

Level 2 1200 7.0 0.68 21.23 27.88

Level 3 1200 7.0 0.76 23.83 27.88

Roof 1200 7.0 0.89 27.88 27.88

p = qGCp - qi(GCpi) (psf)

Force = p*Area (k)

Gust Effect Factor (conservative)

Determining Kz and qz

Wind Load Calculations Per ASCE7-10
*Using MWFRS Procedule

Basic Wind Speed

Wind Directionality Factor

Topographic Factor

Exposure Category

Risk Category

Internal Pressure Coefficient

69.25

40.00

26.67

13.33

0

Height above 

ground, z (ft)

Equations Used:

Rigid Structure
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North-South Direction 

Windward Wall Cp = 0.80 L = 110 ft

Leeward Wall Cp = -0.50 B = 229 ft

L/B = 0.48

q G Cp qi GCpi p (psf) Area (sf) Force (k)

Garden Level 17.86 0.85 0.80 - - 12.15 1527.4 18.6

Level 1 17.86 0.85 0.80 - - 12.15 3052.6 37.1

Level 2 21.23 0.85 0.80 - - 14.43 3052.6 44.1

Level 3 23.83 0.85 0.80 - - 16.21 4875.4 79.0

Roof 27.88 0.85 0.80 27.88 -0.18 23.98 3349.1 80.3

Garden Level 27.88 0.85 -0.50 - - -11.85 1527.4 -18.1

Level 1 27.88 0.85 -0.50 - - -11.85 3052.6 -36.2

Level 2 27.88 0.85 -0.50 - - -11.85 3052.6 -36.2

Level 3 27.88 0.85 -0.50 - - -11.85 4875.4 -57.8

Roof 27.88 0.85 -0.50 27.88 0.18 -16.87 3349.1 -56.5

Garden Level

Level 1

Level 2

Level 3

Roof

Total

Overturning Moment (ft-k)

18060.3

9472.8

5471.3

2139.8

976.4

0.0

W
IN

D
W

A
RD

LE
EW

A
RD

463.7

136.8

136.8

80.2

73.2

36.6

Force (k)

136.8

Wind Load Base Shear & Overturning Moment

463.7

Story Shear (k)

273.6

353.8

427.0

 
 
East-West Direction 
 

Windward Wall Cp = 0.80 L = 229 ft

Leeward Wall Cp = -0.30 B = 110 ft

L/B = 2.08

q G Cp qi GCpi p (psf) Area (sf) Force (k)

Garden Level 17.86 0.85 0.80 - - 12.15 733.7 8.9

Level 1 17.86 0.85 0.80 - - 12.15 1466.3 17.8

Level 2 21.23 0.85 0.80 - - 14.43 1466.3 21.2

Level 3 23.83 0.85 0.80 - - 16.21 2341.9 38.0

Roof 27.88 0.85 0.80 27.88 -0.18 23.98 1608.8 38.6

Garden Level 27.88 0.85 -0.30 - - -7.01 733.7 -5.1

Level 1 27.88 0.85 -0.30 - - -7.01 1466.3 -10.3

Level 2 27.88 0.85 -0.30 - - -7.01 1466.3 -10.3

Level 3 27.88 0.85 -0.30 - - -7.01 2341.9 -16.4

Roof 27.88 0.85 -0.30 27.88 0.18 -12.03 1608.8 -19.4

Garden Level

Level 1

Level 2

Level 3

Roof

Total

4011.7

7400.3

Wind Load Base Shear & Overturning Moment 
Overturning Moment (ft-k)

0.0

374.5

838.8

2175.3

28.1

31.5

54.4

57.9

185.9

143.8

112.3

57.9

W
IN

D
W

A
RD

LE
EW

A
RD

Force (k)

14.1

Story Shear (k)

185.9

171.9
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Appendix B.2: Determination of Frame Stiffness’s 
 

6 10 0.03 333.33

8 10 0.031 322.58

10 10 0.017 588.24

13 10 0.017 588.24

D 10 0.042 238.10

E 10 0.039 256.41

G 10 0.042 238.10

K 10 0.041 243.90

Determination of Stiffness

N
or

th
-

So
ut

h
Ea

st
-W

es
t

In-Plane

k = P/∆ 

(k/in)
∆ (in)P (k)Frame
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Appendix B.3: Center of Mass and Center of Rigidity 
 

Center of Mass 

Weight (pcf) 

[or psf if no 

thickness]

Thickness (ft) Width (ft) Length (ft) Area (sf) Weight (k)
Dist in X-dirn 

from (0,0) (ft)

Dist in Y-dirn 

from (0,0) (ft)
Weight*Dx Weight*Dy

Slab 150.0 0.4 - - 1863.4 104.8 10.1 70.9 1056.9 7428.7

150.0 0.4 - - 1651.9 92.9 42.2 63.0 3918.0 5849.8

150.0 0.4 - - 7692.2 432.7 101.3 47.4 43845.6 20516.6

150.0 0.4 - - 9951.8 559.8 189.5 55.8 106080.0 31231.6

Slab Openings 150.0 0.4 - - -70.0 -3.9 50.3 59.3 -197.9 -233.7

150.0 0.4 - - -134.3 -7.6 74.2 53.4 -560.6 -403.6

150.0 0.4 - - -67.8 -3.8 94.0 48.7 -358.7 -185.7

150.0 0.4 - - -387.9 -21.8 158.5 96.7 -3458.2 -2109.8

150.0 0.4 - - -406.9 -22.9 158.5 54.2 -3628.1 -1240.6

150.0 0.4 - - -69.8 -3.9 188.2 18.5 -739.2 -72.7

150.0 0.4 - - -65.1 -3.7 218.3 13.2 -798.6 -48.3

Joists 41.7 - - - 1863.4 77.7 10.1 70.9 783.5 5507.1

41.7 - - - 1651.9 68.9 42.2 63.0 2904.5 4336.7

41.7 - - - 7692.2 320.8 101.3 47.4 32504.2 15209.6

41.7 - - - 9951.8 415.0 189.5 55.8 78640.6 23153.0

Joist Openings 41.7 - - - -70.0 -2.9 50.3 59.3 -146.7 -173.2

41.7 - - - -134.3 -5.6 74.2 53.4 -415.6 -299.2

41.7 - - - -67.8 -2.8 94.0 48.7 -265.9 -137.7

41.7 - - - -387.9 -16.2 158.5 96.7 -2563.7 -1564.1

41.7 - - - -406.9 -17.0 158.5 54.2 -2689.6 -919.7

41.7 - - - -69.8 -2.9 188.2 18.5 -548.0 -53.9

41.7 - - - -65.1 -2.7 218.3 13.2 -592.0 -35.8

Columns 150.0 1.5 1.5 6.7 10.0 2.2 1.1 95.8 2.4 215.4

150.0 1.5 1.5 6.7 10.0 2.2 1.1 83.3 2.4 187.3

150.0 1.5 1.5 6.7 10.0 2.2 1.1 55.3 2.4 124.5

150.0 1.5 1.5 13.3 20.0 4.5 6.0 94.4 27.0 424.8

150.0 1.5 1.5 13.3 20.0 4.5 6.0 81.8 27.0 367.8

150.0 1.5 1.5 13.3 20.0 4.5 6.0 54 27.0 242.9

150.0 1.5 1.5 13.3 20.0 4.5 38.3 86.3 172.4 388.4

150.0 1.5 1.5 13.3 20.0 4.5 33.8 68.3 152.2 307.0

150.0 1.5 1.5 13.3 20.0 4.5 28.8 48.3 129.7 217.1

150.0 1.5 1.5 6.7 10.0 2.2 27.3 41.8 61.3 94.1

150.0 1.5 1.5 13.3 20.0 4.5 71.8 91.2 323.2 410.1

150.0 1.5 1.5 13.3 20.0 4.5 68.8 78.8 309.3 354.3

150.0 1.5 1.5 13.3 20.0 4.5 64.3 60.8 289.1 273.3

150.0 1.5 1.5 13.3 20.0 4.5 57.3 33.4 257.9 150.3

150.0 1.5 1.5 13.3 20.0 4.5 57.7 22.3 259.5 100.5

150.0 1.5 1.5 13.3 20.0 4.5 49.9 22.3 224.6 100.5

150.0 1.5 1.5 13.3 20.0 4.5 101.7 95.4 457.4 429.3

150.0 1.5 1.5 13.3 20.0 4.5 95.8 72.0 431.1 323.9

150.0 1.5 1.5 13.3 20.0 4.5 91.3 54.0 410.9 242.9

150.0 1.5 1.5 13.3 20.0 4.5 84.4 26.7 379.8 120.0

150.0 1.5 1.5 13.3 20.0 4.5 84.5 1.0 380.2 4.5

150.0 1.5 1.5 13.3 20.0 4.5 130.0 99.4 584.9 447.3

150.0 1.5 1.5 13.3 20.0 4.5 121.5 65.5 546.6 294.7

150.0 1.5 1.5 13.3 20.0 4.5 117.0 47.5 526.4 213.7

150.0 1.5 1.5 13.3 20.0 4.5 110.1 20.3 495.3 91.1

150.0 1.5 1.5 13.3 20.0 4.5 110.2 1.0 495.6 4.5

150.0 1.5 1.5 13.3 20.0 4.5 142.0 60.5 638.8 272.2

150.0 1.5 1.5 13.3 20.0 4.5 142.0 47.9 638.8 215.6

150.0 1.5 1.5 13.3 20.0 4.5 142.0 23.4 638.8 105.4

150.0 1.5 1.5 13.3 20.0 4.5 142.0 12.3 638.8 55.1

150.0 1.5 1.5 13.3 20.0 4.5 142.0 2.9 638.8 13.1

150.0 1.5 1.5 13.3 20.0 4.5 174.5 106.0 785.1 476.9

150.0 1.5 1.5 13.3 20.0 4.5 174.5 80.9 785.1 364.0

150.0 1.5 1.5 13.3 20.0 4.5 174.5 60.5 785.1 272.2

150.0 1.5 1.5 13.3 20.0 4.5 174.5 47.9 785.1 215.6

150.0 1.5 1.5 13.3 20.0 4.5 174.5 32.3 785.1 145.1

150.0 1.5 1.5 13.3 20.0 4.5 174.5 23.4 785.1 105.4

150.0 1.5 1.5 13.3 20.0 4.5 174.5 2.3 785.1 10.5

150.0 1.5 1.5 13.3 20.0 4.5 191.5 106.0 861.5 476.9

150.0 1.5 1.5 13.3 20.0 4.5 191.5 80.9 861.5 364.0

150.0 1.5 1.5 13.3 20.0 4.5 191.5 60.5 861.5 272.2

150.0 1.5 1.5 13.3 20.0 4.5 191.5 47.9 861.5 215.6

150.0 1.5 1.5 13.3 20.0 4.5 191.5 32.3 861.5 145.1

150.0 1.5 1.5 13.3 20.0 4.5 191.5 23.4 861.5 105.4

150.0 1.5 1.5 13.3 20.0 4.5 191.5 2.3 861.5 10.5

150.0 1.5 1.5 13.3 20.0 4.5 216.5 106.0 974.0 476.9

150.0 1.5 1.5 13.3 20.0 4.5 216.5 80.9 974.0 364.0

150.0 1.5 1.5 13.3 20.0 4.5 216.5 60.5 974.0 272.2

150.0 1.5 1.5 13.3 20.0 4.5 216.5 47.9 974.0 215.6

150.0 1.5 1.5 13.3 20.0 4.5 216.5 32.3 974.0 145.1

150.0 1.5 1.5 13.3 20.0 4.5 216.5 23.4 974.0 105.4

150.0 1.5 1.5 13.3 20.0 4.5 216.5 2.3 974.0 10.5

Center of Mass
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150.0 1.5 1.5 13.3 20.0 4.5 237.0 107.8 1066.2 485.1

150.0 1.5 1.5 13.3 20.0 4.5 237.0 80.9 1066.2 364.0

Beams 150.0 2.0 2.7 39.0 104.0 31.9 19.2 91.2 610.5 2903.7

150.0 2.0 2.7 36.5 97.3 29.8 17.7 79.0 526.6 2354.9

150.0 2.0 2.7 29.2 77.8 23.8 14.2 52.0 337.5 1238.6

150.0 2.0 1.0 104.8 104.8 32.1 90.2 93.8 2894.8 3009.9

150.0 2.0 1.0 86.8 86.8 26.6 99.5 22.9 2643.4 608.8

150.0 2.0 1.0 32.0 32.0 9.8 158.3 60.5 1551.6 592.9

150.0 2.0 1.0 32.0 32.0 9.8 158.3 47.9 1551.6 469.6

Girders 150.0 2.0 1.0 54.6 54.6 16.7 6.0 73.5 100.3 1228.6

150.0 2.0 2.5 52.8 131.9 40.4 33.3 66.5 1346.1 2685.7

150.0 2.0 2.5 59.5 148.8 45.6 64.6 62.3 2942.1 2835.8

150.0 2.0 2.5 11.0 27.5 8.4 57.6 27.9 485.0 235.1

150.0 2.0 2.5 70.8 177.1 54.2 93.0 61.0 5043.5 3308.1

150.0 2.0 2.5 25.1 62.7 19.2 84.5 14.0 1622.8 268.9

150.0 2.0 2.5 81.6 204.0 62.5 120.0 59.8 7495.4 3737.3

150.0 2.0 2.5 18.8 46.9 14.4 110.2 10.9 1581.5 156.7

150.0 2.0 2.5 80.2 200.4 61.4 142.0 43.5 8715.7 2669.9

150.0 2.0 2.0 105.8 211.5 64.8 174.5 55.2 11302.7 3573.3

150.0 2.0 2.0 105.2 210.3 64.4 191.5 55.4 12335.4 3569.7

150.0 2.0 2.0 105.8 211.5 64.8 216.5 55.2 14023.1 3573.3

150.0 2.0 2.0 39.7 79.3 24.3 237.0 87.0 5758.2 2113.8

Exterior Walls

North Walls

13.9 - - - 648.7 9.0 20.3 97.9 183.1 882.8

12.9 - - - 639.4 8.2 138.5 99.1 1142.3 817.4

12.0 - - - 1712.0 20.5 138.5 99.1 2845.3 2035.9

28.0 - - - 103.6 2.9 158.2 72.1 458.9 209.2

176.5 - - - 34.3 6.1 232.4 109.4 1406.6 662.1

East Walls

12.0 - - - 121.9 1.5 236.4 87.9 345.8 128.6

12.9 - - - 341.4 4.4 234.4 55.6 1032.3 244.9

176.5 - - - 178.7 31.5 232.9 32.1 7347.0 1012.6

28.0 - - - 267.8 7.5 232.9 17.1 1746.1 128.2

South Walls

12.9 - - - 231.2 3.0 202.7 1.4 604.6 4.2

12.0 - - - 193.6 2.3 157.9 1.4 366.9 3.3

28.0 - - - 463.0 13.0 96.2 1.3 1247.1 16.9

12.0 - - - 307.6 3.7 96.2 1.3 355.1 4.8

12.0 - - - 627.8 7.5 27.9 41.0 210.2 308.9

West Walls 

12.9 - - - 482.3 6.2 0.3 65.6 1.9 408.1

28.0 - - - 225.2 6.3 0.3 92.8 1.9 585.1

28.0 - - - 209.3 5.9 49.7 12.2 291.2 71.5

176.5 - - - 120.3 21.2 49.7 12.2 1054.9 258.9

Totals 3054.3 386925.5 167082.0  
 
 
 

X - Direction 126.7

Y - Direction 54.7

Center of Mass
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Center of Rigidity 

Frame
Stiffness, k 

(k/in)

Dist in X-dirn 

from (0,0) (ft)

Dist in Y-dirn 

from (0,0) (ft)
k*Dx k*Dy

6 333.3 64.8 - 21583.3 -

8 322.6 120.2 - 38776.8 -

10 588.2 174.7 - 102763.5 -

13 588.2 216.7 - 127469.4 -

D 238.1 - 75.9 - 18082.9

E 256.4 - 47.9 - 12286.4

G 238.1 - 57.9 - 13784.8

K 243.9 - 23.4 - 5711.5

∑k*Dx = 290593.0

∑kNS= 1832.4

∑k*Dy = 49865.5

∑kEW= 976.5
Yr = 51.07 ft

Center of Rigidity

Center of Rigidity
N

or
th

-

So
ut

h
Ea

st
-W

es
t

Xr = ft158.59
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Appendix B.4: Wind Load Cases 
 

Wind Load Input Values 
 

158.6 ft 51.1 ft

126.7 ft 54.7 ft

31.9 ft 3.6 ft

229.0 ft

34.4 ft

110.0 ft

16.5 ft

Distribution of Level 1 Story Shear Force

|CR-CM| = 

N-S E-W

Center of Rigidity

By

Bx

0.15 By

0.15 Bx

Center of Mass
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Wind Case 1 
 

North-South 
 

FNS (kip) 463.7 eNS (ft) 31.9

FEW (kip) 0.0 eEW (ft) 0.0

MNS (k-ft) 14787.2

MEW (k-ft) 0.0

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 84.4 93.84 2935150.7 5896874.7 78.4 162.8

8 322.6 1832.4 - 81.6 38.38 475153.6 5896874.7 31.0 112.7

10 588.2 1832.4 - 148.9 -16.11 152677.9 5896874.7 -23.8 125.1

13 588.2 1832.4 - 148.9 -58.11 1986379.6 5896874.7 -85.7 63.1

D 238.1 - 976.5 0.0 24.88 147415.6 5896874.7 14.9 14.9

E 256.4 - 976.5 0.0 -3.15 2541.6 5896874.7 -2.0 -2.0

G 238.1 - 976.5 0.0 6.83 11108.9 5896874.7 4.1 4.1

K 243.9 - 976.5 0.0 -27.65 186446.9 5896874.7 -16.9 -16.9

Wind Case 1: North-South

N
or

th
-

So
ut

h
Ea

st
-W

es
t

 
 
East-West 
 

FNS (kip) 0.0 eNS (ft) 0.0

FEW (kip) 185.9 eEW (ft) 3.6

MNS (k-ft) 0.0

MEW (k-ft) 674.9

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 0.0 93.84 2935150.7 5896874.7 3.6 3.6

8 322.6 1832.4 - 0.0 38.38 475153.6 5896874.7 1.4 1.4

10 588.2 1832.4 - 0.0 -16.11 152677.9 5896874.7 -1.1 -1.1

13 588.2 1832.4 - 0.0 -58.11 1986379.6 5896874.7 -3.9 -3.9

D 238.1 - 976.5 45.3 24.88 147415.6 5896874.7 0.7 46.0

E 256.4 - 976.5 48.8 -3.15 2541.6 5896874.7 -0.1 48.7

G 238.1 - 976.5 45.3 6.83 11108.9 5896874.7 0.2 45.5

K 243.9 - 976.5 46.4 -27.65 186446.9 5896874.7 -0.8 45.7

Wind Case 1: East-West

N
or

th
-

So
ut

h
Ea

st
-W

es
t
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Wind Case 2 
 

North-South + 0.15By 
 

0.75 FNS (kip) 347.8 eNS (ft) 66.2

0.75 FEW (kip) 0.0 eEW (ft) 0.0

MNS (k-ft) 23036.4

MEW (k-ft) 0.0

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 63.3 93.84 2935150.7 5896874.7 122.2 185.5

8 322.6 1832.4 - 61.2 38.38 475153.6 5896874.7 48.4 109.6

10 588.2 1832.4 - 111.6 -16.11 152677.9 5896874.7 -37.0 74.6

13 588.2 1832.4 - 111.6 -58.11 1986379.6 5896874.7 -133.5 -21.9

D 238.1 - 976.5 0.0 24.88 147415.6 5896874.7 23.1 23.1

E 256.4 - 976.5 0.0 -3.15 2541.6 5896874.7 -3.2 -3.2

G 238.1 - 976.5 0.0 6.83 11108.9 5896874.7 6.4 6.4

K 243.9 - 976.5 0.0 -27.65 186446.9 5896874.7 -26.3 -26.3Ea
st

-W
es

t

Wind Case 2: North-South + 0.15 By

N
or

th
-

So
ut

h

 
 
North-South - 0.15By 
 

0.75 FNS (kip) 347.8 eNS (ft) -2.5

0.75 FEW (kip) 0.0 eEW (ft) 0.0

MNS (k-ft) -855.5

MEW (k-ft) 0.0

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 63.3 93.84 2935150.7 5896874.7 -4.5 58.7

8 322.6 1832.4 - 61.2 38.38 475153.6 5896874.7 -1.8 59.4

10 588.2 1832.4 - 111.6 -16.11 152677.9 5896874.7 1.4 113.0

13 588.2 1832.4 - 111.6 -58.11 1986379.6 5896874.7 5.0 116.6

D 238.1 - 976.5 0.0 24.88 147415.6 5896874.7 -0.9 -0.9

E 256.4 - 976.5 0.0 -3.15 2541.6 5896874.7 0.1 0.1

G 238.1 - 976.5 0.0 6.83 11108.9 5896874.7 -0.2 -0.2

K 243.9 - 976.5 0.0 -27.65 186446.9 5896874.7 1.0 1.0

Wind Case 2: North-South - 0.15 By

N
or

th
-

So
ut

h
Ea

st
-W

es
t

 
 
 
 
 
 
 
 
 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 153 

East-West + 0.15By 
 

0.75 FNS (kip) 0.0 eNS (ft) 0.0

0.75 FEW (kip) 139.4 eEW (ft) 20.1

MNS (k-ft) 0.0

MEW (k-ft) 2806.8

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 0.0 93.84 2935150.7 5896874.7 14.9 14.9

8 322.6 1832.4 - 0.0 38.38 475153.6 5896874.7 5.9 5.9

10 588.2 1832.4 - 0.0 -16.11 152677.9 5896874.7 -4.5 -4.5

13 588.2 1832.4 - 0.0 -58.11 1986379.6 5896874.7 -16.3 -16.3

D 238.1 - 976.5 34.0 24.88 147415.6 5896874.7 2.8 36.8

E 256.4 - 976.5 36.6 -3.15 2541.6 5896874.7 -0.4 36.2

G 238.1 - 976.5 34.0 6.83 11108.9 5896874.7 0.8 34.8

K 243.9 - 976.5 34.8 -27.65 186446.9 5896874.7 -3.2 31.6

Wind Case 2: East-West + 0.15 Bx
N

or
th

-

So
ut

h
Ea

st
-W

es
t

 
 
East-West - 0.15By 
 

0.75 FNS (kip) 0.0 eNS (ft) 0.0

0.75 FEW (kip) 139.4 eEW (ft) -12.9

MNS (k-ft) 0.0

MEW (k-ft) -1794.5

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 0.0 93.84 2935150.7 5896874.7 -9.5 -9.5

8 322.6 1832.4 - 0.0 38.38 475153.6 5896874.7 -3.8 -3.8

10 588.2 1832.4 - 0.0 -16.11 152677.9 5896874.7 2.9 2.9

13 588.2 1832.4 - 0.0 -58.11 1986379.6 5896874.7 10.4 10.4

D 238.1 - 976.5 34.0 24.88 147415.6 5896874.7 -1.8 32.2

E 256.4 - 976.5 36.6 -3.15 2541.6 5896874.7 0.2 36.9

G 238.1 - 976.5 34.0 6.83 11108.9 5896874.7 -0.5 33.5

K 243.9 - 976.5 34.8 -27.65 186446.9 5896874.7 2.1 36.9Ea
st

-W
es

t

Wind Case 2: East-West - 0.15 Bx

N
or

th
-

So
ut

h
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Wind Case 3 
 

North-South and East-West 
 

0.75 FNS (kip) 347.8 eNS (ft) 31.9

0.75 FEW (kip) 139.4 eEW (ft) 3.6

MNS (k-ft) 11090.4

MEW (k-ft) 506.1

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 63.3 93.84 2935150.7 5896874.7 61.5 124.8

8 322.6 1832.4 - 61.2 38.38 475153.6 5896874.7 24.3 85.6

10 588.2 1832.4 - 111.6 -16.11 152677.9 5896874.7 -18.6 93.0

13 588.2 1832.4 - 111.6 -58.11 1986379.6 5896874.7 -67.2 44.4

D 238.1 - 976.5 34.0 24.88 147415.6 5896874.7 11.7 45.6

E 256.4 - 976.5 36.6 -3.15 2541.6 5896874.7 -1.6 35.0

G 238.1 - 976.5 34.0 6.83 11108.9 5896874.7 3.2 37.2

K 243.9 - 976.5 34.8 -27.65 186446.9 5896874.7 -13.3 21.6Ea
st

-W
es

t

Wind Case 3: NS + EW

N
or

th
-

So
ut

h
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Wind Case 4 
 

(North-South + 0.15By )+(East-West + 0.15Bx) 
 

0.563 FNS (kip) 261.1 eNS (ft) 66.2

0.563 FEW (kip) 104.7 eEW (ft) 20.1

MNS (k-ft) 17292.6

MEW (k-ft) 2107.0

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 47.5 93.84 2935150.7 5896874.7 102.9 150.4

8 322.6 1832.4 - 46.0 38.38 475153.6 5896874.7 40.7 86.7

10 588.2 1832.4 - 83.8 -16.11 152677.9 5896874.7 -31.2 52.6

13 588.2 1832.4 - 83.8 -58.11 1986379.6 5896874.7 -112.5 -28.6

D 238.1 - 976.5 25.5 24.88 147415.6 5896874.7 19.5 45.0

E 256.4 - 976.5 27.5 -3.15 2541.6 5896874.7 -2.7 24.8

G 238.1 - 976.5 25.5 6.83 11108.9 5896874.7 5.4 30.9

K 243.9 - 976.5 26.1 -27.65 186446.9 5896874.7 -22.2 4.0

N
or

th
-

So
ut

h
Wind Case 4: (N-S + 0.15 By) + (E-W + 0.15 Bx) 

Ea
st

-W
es

t

 
 
 
 
(North-South + 0.15By )+(East-West - 0.15Bx) 
 

0.563 FNS (kip) 261.1 eNS (ft) 66.2

0.563 FEW (kip) 104.7 eEW (ft) -12.9

MNS (k-ft) 17292.6

MEW (k-ft) -1347.1

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 47.5 93.84 2935150.7 5896874.7 84.6 132.1

8 322.6 1832.4 - 46.0 38.38 475153.6 5896874.7 33.5 79.4

10 588.2 1832.4 - 83.8 -16.11 152677.9 5896874.7 -25.6 58.2

13 588.2 1832.4 - 83.8 -58.11 1986379.6 5896874.7 -92.4 -8.6

D 238.1 - 976.5 25.5 24.88 147415.6 5896874.7 16.0 41.5

E 256.4 - 976.5 27.5 -3.15 2541.6 5896874.7 -2.2 25.3

G 238.1 - 976.5 25.5 6.83 11108.9 5896874.7 4.4 29.9

K 243.9 - 976.5 26.1 -27.65 186446.9 5896874.7 -18.2 7.9

Wind Case 4: (N-S + 0.15 By) + (E-W - 0.15 Bx) 

N
or

th
-

So
ut

h
Ea

st
-W

es
t
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(North-South - 0.15By )+(East-West + 0.15Bx) 
 

0.563 FNS (kip) 261.1 eNS (ft) -2.5

0.563 FEW (kip) 104.7 eEW (ft) 20.1

MNS (k-ft) -642.2

MEW (k-ft) 2107.0

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 47.5 93.84 2935150.7 5896874.7 7.8 55.3

8 322.6 1832.4 - 46.0 38.38 475153.6 5896874.7 3.1 49.0

10 588.2 1832.4 - 83.8 -16.11 152677.9 5896874.7 -2.4 81.5

13 588.2 1832.4 - 83.8 -58.11 1986379.6 5896874.7 -8.5 75.3

D 238.1 - 976.5 25.5 24.88 147415.6 5896874.7 1.5 27.0

E 256.4 - 976.5 27.5 -3.15 2541.6 5896874.7 -0.2 27.3

G 238.1 - 976.5 25.5 6.83 11108.9 5896874.7 0.4 25.9

K 243.9 - 976.5 26.1 -27.65 186446.9 5896874.7 -1.7 24.5Ea
st

-W
es

t
Wind Case 4: (N-S - 0.15 By) + (E-W + 0.15 Bx) 

N
or

th
-

So
ut

h

 
 
 
(North-South - 0.15By )+(East-West - 0.15Bx) 
 

0.563 FNS (kip) 261.1 eNS (ft) -2.5

0.563 FEW (kip) 104.7 eEW (ft) -12.9

MNS (k-ft) -642.2

MEW (k-ft) -1347.1

Frame k (k/in)
∑kNS 

(k/in)

∑kEW 

(k/in)

Direct 

Shear 

(kip)

d

(in)
kd2 J = ∑kd2

Torsional  

Shear 

(kip)

Total 

Shear 

(kip)

6 333.3 1832.4 - 47.5 93.84 2935150.7 5896874.7 -10.6 36.9

8 322.6 1832.4 - 46.0 38.38 475153.6 5896874.7 -4.2 41.8

10 588.2 1832.4 - 83.8 -16.11 152677.9 5896874.7 3.2 87.0

13 588.2 1832.4 - 83.8 -58.11 1986379.6 5896874.7 11.5 95.3

D 238.1 - 976.5 25.5 24.88 147415.6 5896874.7 -2.0 23.5

E 256.4 - 976.5 27.5 -3.15 2541.6 5896874.7 0.3 27.8

G 238.1 - 976.5 25.5 6.83 11108.9 5896874.7 -0.5 25.0

K 243.9 - 976.5 26.1 -27.65 186446.9 5896874.7 2.3 28.4

Wind Case 4: (N-S - 0.15 By) + (E-W - 0.15 Bx) 

N
or

th
-

So
ut

h
Ea

st
-W

es
t
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Appendix B.5: Column Lateral Loadings to be Used in spColumn Analysis 
 

Column P (kip) M (ft-k) Direction

Z 6.887 -141.789 y

D 3.532 -197.876 y

G -0.857 -203.875 y

M -9.563 -159.903 y

A.2 5.524 -80.339 y

B -0.201 -106.708 y

C 2.752 -108.529 y

E -1.436 -111.652 y

H 7.706 -117.023 y

K -6.849 -121.915 y

N -7.495 -96.467 y

Frame D 8 3.083 -43.415 x

Frame E 13 3.135 -42.596 x

Frame G 8 3.05 -42.943 x

Frame K 13 3.094 -42.275 x

*NOTE: Positive axial forces denote compression.

*NOTE: Positive moments denote that the left hand face of the upper 

column is in tension and the right hand face of the bottom column is in 

tension.

RISA Lateral Results to be Used in 

spColumn Analysis

Frame 8

Frame 13

*NOTE: Because negative axial forces denote tension, thus helping to 

resist some of the compressive forces, these forces will not be 

considered during analysis of the columns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 158 

Appendix B.6: spColumn Output for Final Column Designs 
 

Column Line 8 Columns 
 

Column 8Z 
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Column 8D 

 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 163 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 164 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 165 
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Column 8G 
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Column 8M 
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Column Line 13 Columns 
 

Column 13A.2 
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Column 13B 
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Column 13C 
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Column 13E 
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Column 13H 
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Column 13K 
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Column 13N 

 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 199 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 200 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 201 

 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 202 

Appendix B.7: Beam-Column Interaction Calculations 
 

Girder Interaction  
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Joist Interaction  
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Appendix C.1: Gravity Loads on the Bridge 
 

Dead and Live Loads 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 205 

Snow Loads 
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Appendix C.2: Determination of Panel Point Loads 
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Appendix C.3: Panel Point Loads 
 

Color Coding Key  

 
 
Dead Loads 
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Live Loads 
 

 
 
 
Snow Loads 
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Appendix C.4: Panel Point Load Combinations 
 

1.4 D 
 

 
 
1.2 D + 1.6 L + 0.5 S 
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1.2 D + 1.6 S + L 
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Appendix C.5: Member Indices 
 

1.2 D + 1.6 L + 0.5 S 
 

 
 
 
 
1.2 D + 1.6 S + L 
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Appendix C.6: Conversion of Indices to Member Forces 
 

p = 5.8 ft

h = 12.0 ft p/h = 0.49

L = 13.3 ft L/h = 1.11

Index Ratio Index Ratio

143.9 0.49 139.9 0.49

245.9 0.49 237.1 0.49

307.1 0.49 295.3 0.49

327.5 0.49 314.7 0.49

75.1 1.11 75.4 1.11

68.8 1.11 64.5 1.11

53.6 1.11 52.3 1.11

48.4 1.11 44.9 1.11

33.2 1.11 32.7 1.11

28 1.11 25.5 1.11

12.8 1.11 13.3 1.11

7.6 1.11 6.1 1.11

75.1 0.49 75.4 0.49

197.5 0.49 192.2 0.49

279.1 0.49 269.8 0.49

319.9 0.49 308.6 0.49

135.7

155.6

Converting Indexes to Forces

31.2

14.8

8.5

36.7

96.1

83.8

76.5

59.6

53.8

36.9

Max Member Force 

(k)

70.0

119.6

149.3

159.3To
p 

Ch
or

d
D

ia
go

na
ls

Bo
tt

om
 

Ch
or

d

Bo
tt

om
 

Ch
or

d

36.7

93.5

131.2

150.1

D
ia

go
na

ls

83.8

71.7

58.2

49.9

36.4

28.4

14.8

6.8

1.2 D + 1.6 L + 0.5 S 1.2 D + 1.6 S + L

Force (k)

To
p 

Ch
or

d 68.1

115.3

143.6

153.0

76.5

83.5

159.3

149.3

Force (k)

155.6

135.7

96.1

36.6

119.6

70.0

8.5

14.3

31.2

36.9

53.8

59.6

To
p 
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d
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d

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

     Final Report                                             Angela Mincemoyer     |     Structural 

P e g g y  R y a n  W i l l i a m s  C e n t e r  

 

Page 214 

Appendix C.7: Method of Joints 
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Appendix C.8: Member Design 
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Appendix D.1: Bridge Trusses 
 

Side Trusses 
 

 
 

Top Truss 
 

 
 

Bottom Truss 
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Appendix E.1: Luminaire Specification Sheet 
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