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C.1 - Load calculations



University of Cincinnati Athletic Center
Brian Genduso

N-S Direction

Coefficients
Windward 16.3
Leeward -3.7

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

0-15 0.57 9.3 -3.7 13.0
15-20 0.62 10.1 -3.7 13.8
20-25 0.66 10.8 -3.7 14.5
25-30 0.70 11.4 -3.7 15.1
30-40 0.76 12.4 -3.7 16.1
40-50 0.81 13.2 -3.7 16.9
50-60 0.85 13.9 -3.7 17.6
60-70 0.89 14.5 -3.7 18.2
70-80 0.93 15.2 -3.7 18.9

E-W Direction

Coefficients
Windward 16.3
Leeward -9.1

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

0-15 0.57 9.3 -9.1 18.4
15-20 0.62 10.1 -9.1 19.2
20-25 0.66 10.8 -9.1 19.9
25-30 0.70 11.4 -9.1 20.5
30-40 0.76 12.4 -9.1 21.5
40-50 0.81 13.2 -9.1 22.3
50-60 0.85 13.9 -9.1 23.0
60-70 0.89 14.5 -9.1 23.6
70-80 0.93 15.2 -9.1 24.3

C.1 - Load calculations



University of Cincinnati Athletic Center
Brian Genduso

E-W Direction Windward

Building height (ft) 72
Building trib width (ft) 300

Story ht. Trib ht. Total ht. P 1 H 1 P 2 H 2 P 3 H 3 Story Dist. Load
(ft) (ft) (ft) (psf) (ft) (psf) (ft) (psf) (ft) (plf)

Roof 14.5 14.5 4.75 15.2 9.75 217
13.5 65.25

800 13.5 13.9 8.25 14.5 5.25 191
13.5 51.75

700 13.5 12.4 1.75 13.2 10 13.9 1.75 178
13.5 38.25

600 13.5 10.8 0.25 11.4 5 12.4 8.25 162
13.5 24.75

500 15.75 9.3 6 10.1 5 10.8 4.75 158
18 9

400 (ground) 9 9.3 9 N/A

E-W Direction Leeward

Building height (ft) 72
Building trib width (ft) 300

Story ht. Trib ht. Total ht. P 1 H 1 P 2 H 2 P 3 H 3 Story Dist. Load
(ft) (ft) (ft) (psf) (ft) (psf) (ft) (psf) (ft) (plf)

Roof 14.5 9.1 4.75 9.1 9.75 132
13.5 65.25

800 13.5 9.1 8.25 9.1 5.25 123
13.5 51.75

700 13.5 9.1 1.75 9.1 10 9.1 1.75 123
13.5 38.25

600 13.5 9.1 0.25 9.1 5 9.1 8.25 123
13.5 24.75

500 15.75 9.1 6 9.1 5 9.1 4.75 143
18 9

400 (ground) 9 9.1 9 N/A

N-S Direction Windward

Building height (ft) 72
Building trib width (ft) 300

Story ht. Trib ht. Total ht. P 1 H 1 P 2 H 2 P 3 H 3 Story Dist. Load
(ft) (ft) (ft) (psf) (ft) (psf) (ft) (psf) (ft) (plf)

Roof 14.5 14.5 4.75 15.2 9.75 217
13.5 65.25

800 13.5 13.9 8.25 14.5 5.25 191
13.5 51.75

700 13.5 12.4 1.75 13.2 10 13.9 1.75 178
13.5 38.25

600 13.5 10.8 0.25 11.4 5 12.4 8.25 162
13.5 24.75

500 15.75 9.3 6 10.1 5 10.8 4.75 158
18 9

400 (ground) 9 9.3 9 N/A

N-S Direction Leeward

Building height (ft) 72
Building trib width (ft) 300

Story ht. Trib ht. Total ht. P 1 H 1 P 2 H 2 P 3 H 3 Story Dist. Load
(ft) (ft) (ft) (psf) (ft) (psf) (ft) (psf) (ft) (plf)

Roof 14.5 3.7 4.75 3.7 9.75 54
13.5 65.25

800 13.5 3.7 8.25 3.7 5.25 50
13.5 51.75

700 13.5 3.7 1.75 3.7 10 3.7 1.75 50
13.5 38.25

600 13.5 3.7 0.25 3.7 5 3.7 8.25 50
13.5 24.75

500 15.75 3.7 6 3.7 5 3.7 4.75 58
18 9

400 (ground) 9 3.7 9 N/A

Level

Level

Level

Level

C.1 - Load calculations
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Brian Genduso

E-W Direction Windward E-W Direction Leeward

Story Dist. Load Story Dist. Load
(plf) (plf)

Roof 217 Roof 132
800 191 800 123
700 178 700 123
600 162 600 123
500 158 500 143

N-S Direction Windward N-S Direction Leeward

Story Dist. Load Story Dist. Load
(plf) (plf)

Roof 217 Roof 54
800 191 800 50
700 178 700 50
600 162 600 50
500 158 500 58

*These are the loads applied to the ETABS model

Level Level

Level Level

C.1 - Load calculations
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C.2 - Member sizing example



Point Displacements
Trial 5

Story Point UZ Story Point UZ Difference Delta col Allowable
STORY5 1 -0.6706
STORY5 2 -0.4991

STORY1 3 -0.1059 STORY5 3 -0.3228 -0.2169
STORY5 4 -0.3092
STORY5 5 -0.336

STORY1 6 -0.1485 STORY5 6 -0.3796 -0.2311
STORY5 7 -0.3974
STORY5 8 -0.4109

STORY1 9 -0.1579 STORY5 9 -0.4205 -0.2626
STORY5 10 -0.425
STORY5 11 -0.4265

STORY1 12 -0.1591 STORY5 12 -0.4258 -0.2667 No Span
STORY5 13 -0.4257
STORY5 14 -0.4238

STORY1 15 -0.1576 STORY5 15 -0.4192 -0.2616
STORY5 16 -0.4096
STORY5 17 -0.3976

STORY1 18 -0.1494 STORY5 18 -0.3837 -0.2343
STORY5 19 -0.3496
STORY5 20 -0.3346

STORY1 21 -0.1422 STORY5 21 -0.3524 -0.2102
STORY5 22 -0.3615
STORY5 23 -0.4293

STORY1 24 -0.1558 STORY5 24 -0.5848 -0.429
STORY1 25 -1.2518 STORY5 25 -1.04 0.2118
STORY1 26 -1.5888 STORY5 26 -1.377 0.2118
STORY1 27 -1.732 STORY5 27 -1.5202 0.2118 41' Span -1.5826 1.37
STORY1 28 -1.6912 STORY5 28 -1.4794 0.2118 63' length
STORY1 29 -1.4782 STORY5 29 -1.2664 0.2118
STORY1 30 -1.1614 STORY5 30 -0.9496 0.2118
STORY1 31 -0.1494 STORY5 31 -0.5568 -0.4074

STORY5 32 -0.4219
STORY5 33 -0.3464

STORY1 34 -0.1327 STORY5 34 -0.311 -0.1783
STORY5 35 -0.2445 No Span
STORY5 36 -0.2077

STORY1 37 -0.109 STORY5 37 -0.2079 -0.0989
STORY5 38 -0.1612
STORY5 39 -0.2656

STORY1 40 -0.146 STORY5 40 -0.5537 -0.4077
STORY5 41 -1.1504

STORY1 42 -2.1795 STORY5 42 -1.7719 0.4076
STORY5 43 -2.2359

STORY1 44 -2.9771 STORY5 44 -2.5695 0.4076 90' Span -2.8311 3.00
STORY5 45 -2.6453 90' length

STORY1 46 -2.9536 STORY5 46 -2.546 0.4076
STORY5 47 -2.1987

STORY1 48 -2.1486 STORY5 48 -1.741 0.4076
STORY5 49 -1.1552

STORY1 50 -0.2286 STORY5 50 -0.633 -0.4044
STORY5 51 -0.5472

STORY1 52 -0.8797 STORY5 52 -0.5696 0.3101 43' Span -0.6974 1.43
STORY1 53 -0.7835 STORY5 53 -0.5717 0.2118 45' length
STORY1 54 -0.7557 STORY5 54 -0.5438 0.2119
STORY1 55 -0.1823 STORY5 55 -0.4983 -0.316
STORY1 56 -0.9722 STORY5 56 -0.662 0.3102

STORY5 57 -0.7586 45' Span
STORY1 58 -1.0734 STORY5 58 -0.8242 0.2492 45' length -0.8911 1.50

STORY5 59 -0.7794
STORY1 60 -0.3657 STORY5 60 -0.7872 -0.4215
STORY1 61 -1.2854 STORY5 61 -1.0736 0.2118
STORY1 62 -1.4664 STORY5 62 -1.2546 0.2118 48' Span
STORY1 63 -1.4781 STORY5 63 -1.2663 0.2118 63' length -1.1124 1.60
STORY1 64 -1.4051 STORY5 64 -1.1932 0.2119
STORY1 65 -1.1698 STORY5 65 -1.0757 0.0941
STORY1 66 -1.0532 STORY5 66 -0.9592 0.094
STORY1 67 -0.4129 STORY5 67 -0.9318 -0.5189
STORY1 68 -1.5504 STORY5 68 -1.4128 0.1376

STORY5 69 -1.9515
STORY1 70 -2.7973 STORY5 70 -2.505 0.2923

STORY5 71 -2.9498
STORY1 72 -3.7562 STORY5 72 -3.2924 0.4638 107' Span

STORY5 73 -3.4355 117' length
STORY1 74 -3.8367 STORY5 74 -3.4291 0.4076 -3.7283 3.57

STORY5 75 -3.2119
STORY1 76 -3.2802 STORY5 76 -2.8726 0.4076

STORY5 77 -2.3874
STORY1 78 -2.2881 STORY5 78 -1.8805 0.4076

STORY5 79 -1.3111
STORY1 80 -0.1084 STORY5 80 -0.8015 -0.6931

STORY5 81 -0.7342
STORY1 82 -1.1773 STORY5 82 -0.7697 0.4076

STORY5 83 -0.7815 63' Span
STORY1 84 -1.3143 STORY5 84 -0.8098 0.5045 63' length -1.2084 2.10

C.3 - Long span gravity displacement example
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C.4 - Diaphragm drifts
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C.5 - Total dead weight calculations
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C.5 - Total dead weight calculations
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C.5 - Total dead weight calculations
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Truss Horizontal Members - Partial Bracing
Actual Applied Sizes - Trial 6

W14x26 W14x53 W14x82 W14x233 W14x342 W14x26 W14x53 W14x109 W14x233 W14x342
STORY6 B085 X STORY5 B56 X
STORY6 B085 X STORY5 B56 X
STORY6 B086 X STORY5 B55 X
STORY6 B086 X STORY5 B55 X
STORY6 B087 X STORY5 B54 X
STORY6 B087 X STORY5 B54 X
STORY6 B088 X STORY5 B53 X 43' Span
STORY6 B088 X STORY5 B53 X 45' length
STORY6 B089 X STORY5 B52 X
STORY6 B089 X STORY5 B52 X
STORY6 B090 X STORY5 B51 X
STORY6 B090 X STORY5 B51 X
STORY6 B091 X STORY5 B50 X
STORY6 B091 X STORY5 B50 X
STORY6 B092 X STORY5 B49 X
STORY6 B092 X STORY5 B49 X
STORY6 B093 X STORY5 B48 X
STORY6 B093 X STORY5 B48 X
STORY6 B094 X STORY5 B47 X
STORY6 B094 X STORY5 B47 X
STORY6 B095 X STORY5 B46 X
STORY6 B095 X STORY5 B46 X
STORY6 B096 X STORY5 B45 X 90' Span
STORY6 B096 X STORY5 B45 X 90' length
STORY6 B097 X STORY5 B44 X
STORY6 B097 X STORY5 B44 X
STORY6 B098 X STORY5 B43 X
STORY6 B098 X STORY5 B43 X
STORY6 B099 X STORY5 B42 X
STORY6 B099 X STORY5 B42 X
STORY6 B100 X STORY5 B41 X
STORY6 B100 X STORY5 B41 X
STORY6 B101 X STORY5 B40 X
STORY6 B101 X STORY5 B40 X
STORY6 B102 X STORY5 B39 X
STORY6 B102 X STORY5 B39 X
STORY6 B103 X STORY5 B38 X
STORY6 B103 X STORY5 B38 X
STORY6 B104 X STORY5 B37 X
STORY6 B104 X STORY5 B37 X
STORY6 B105 X STORY5 B36 X
STORY6 B105 X STORY5 B36 X No Span
STORY6 B106 X STORY5 B35 X
STORY6 B106 X STORY5 B35 X
STORY6 B107 X STORY5 B34 X
STORY6 B107 X STORY5 B34 X
STORY6 B108 X STORY5 B33 X
STORY6 B108 X STORY5 B33 X
STORY6 B109 X STORY5 B32 X
STORY6 B109 X STORY5 B32 X
STORY6 B110 X STORY5 B31 X
STORY6 B110 X STORY5 B31 X
STORY6 B111 X STORY5 B30 X
STORY6 B111 X STORY5 B30 X
STORY6 B112 X STORY5 B29 X
STORY6 B112 X STORY5 B29 X
STORY6 B113 X STORY5 B28 X 41' Span
STORY6 B113 X STORY5 B28 X 63' length
STORY6 B114 X STORY5 B27 X
STORY6 B114 X STORY5 B27 X
STORY6 B115 X STORY5 B26 X
STORY6 B115 X STORY5 B26 X
STORY6 B116 X STORY5 B25 X
STORY6 B116 X STORY5 B25 X
STORY6 B117 X STORY5 B24 X
STORY6 B117 X STORY5 B24 X
STORY6 B118 X STORY5 B23 X
STORY6 B118 X STORY5 B23 X
STORY6 B119 X STORY5 B22 X
STORY6 B119 X STORY5 B22 X
STORY6 B120 X STORY5 B21 X
STORY6 B120 X STORY5 B21 X
STORY6 B121 X STORY5 B20 X
STORY6 B121 X STORY5 B20 X
STORY6 B122 X STORY5 B19 X
STORY6 B122 X STORY5 B19 X
STORY6 B123 X STORY5 B18 X
STORY6 B123 X STORY5 B18 X
STORY6 B124 X STORY5 B17 X
STORY6 B124 X STORY5 B17 X
STORY6 B125 X STORY5 B16 X
STORY6 B125 X STORY5 B16 X
STORY6 B126 X STORY5 B15 X
STORY6 B126 X STORY5 B15 X
STORY6 B127 X STORY5 B14 X
STORY6 B127 X STORY5 B14 X No Span
STORY6 B128 X STORY5 B13 X
STORY6 B128 X STORY5 B13 X
STORY6 B129 X STORY5 B12 X
STORY6 B129 X STORY5 B12 X
STORY6 B130 X STORY5 B11 X
STORY6 B130 X STORY5 B11 X
STORY6 B131 X STORY5 B10 X
STORY6 B131 X STORY5 B10 X
STORY6 B132 X STORY5 B09 X
STORY6 B132 X STORY5 B09 X

Member Information

Story Name

C.7 - Recorded trial size example



STORY6 B133 X STORY5 B08 X
STORY6 B133 X STORY5 B08 X
STORY6 B134 X STORY5 B07 X
STORY6 B134 X STORY5 B07 X
STORY6 B135 X STORY5 B06 X
STORY6 B135 X STORY5 B06 X
STORY6 B136 X STORY5 B05 X
STORY6 B136 X STORY5 B05 X
STORY6 B137 X STORY5 B04 X
STORY6 B137 X STORY5 B04 X
STORY6 B138 X STORY5 B03 X
STORY6 B138 X STORY5 B03 X
STORY6 B139 X STORY5 B02 X
STORY6 B139 X STORY5 B02 X
STORY6 B140 X STORY5 B01 X
STORY6 B140 X STORY5 B01 X
STORY6 B141 X STORY5 B84 X
STORY6 B141 X STORY5 B84 X 63' Span
STORY6 B142 X STORY5 B83 X 63' length
STORY6 B142 X STORY5 B83 X
STORY6 B143 X STORY5 B82 X
STORY6 B143 X STORY5 B82 X
STORY6 B144 X STORY5 B81 X
STORY6 B144 X STORY5 B81 X
STORY6 B145 X STORY5 B80 X
STORY6 B145 X STORY5 B80 X
STORY6 B146 X STORY5 B79 X
STORY6 B146 X STORY5 B79 X
STORY6 B147 X STORY5 B78 X
STORY6 B147 X STORY5 B78 X
STORY6 B148 X STORY5 B77 X
STORY6 B148 X STORY5 B77 X
STORY6 B149 X STORY5 B76 X
STORY6 B149 X STORY5 B76 X
STORY6 B150 X STORY5 B75 X
STORY6 B150 X STORY5 B75 X 107' Span
STORY6 B151 X STORY5 B74 X 117' length
STORY6 B151 X STORY5 B74 X
STORY6 B152 X STORY5 B73 X
STORY6 B152 X STORY5 B73 X
STORY6 B153 X STORY5 B72 X
STORY6 B153 X STORY5 B72 X
STORY6 B154 X STORY5 B71 X
STORY6 B154 X STORY5 B71 X
STORY6 B155 X STORY5 B70 X
STORY6 B155 X STORY5 B70 X
STORY6 B156 X STORY5 B69 X
STORY6 B156 X STORY5 B69 X
STORY6 B157 X STORY5 B68 X
STORY6 B157 X STORY5 B68 X
STORY6 B158 X STORY5 B67 X
STORY6 B158 X STORY5 B67 X
STORY6 B159 X STORY5 B66 X
STORY6 B159 X STORY5 B66 X
STORY6 B160 X STORY5 B65 X
STORY6 B160 X STORY5 B65 X
STORY6 B161 X STORY5 B64 X 48' Span
STORY6 B161 X STORY5 B64 X 63' length
STORY6 B162 X STORY5 B63 X
STORY6 B162 X STORY5 B63 X
STORY6 B163 X STORY5 B62 X
STORY6 B163 X STORY5 B62 X
STORY6 B164 X STORY5 B61 X
STORY6 B164 X STORY5 B61 X
STORY6 B165 X STORY5 B60 X
STORY6 B165 X STORY5 B60 X
STORY6 B166 X STORY5 B59 X
STORY6 B166 X STORY5 B59 X
STORY6 B167 X STORY5 B58 X
STORY6 B167 X STORY5 B58 X
STORY6 B168 X STORY5 B57 X 45' Span
STORY6 B168 X STORY5 B57 X 45' length

42 32 0 82 12 38 28 0 38 8
26 53 82 233 233 26 53 109 233 233
9 9 9 9 9 9 9 9 9 9

9828 15264 0 171954 25164 8892 13356 0 79686 16776

sum/2 = 111.105 kips sum/2 = 59.355
*Divide by 2 since there were two outputs per element *Divide by 2 since there were two outputs per element

TOTAL = 170.46

C.7 - Recorded trial size example
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C.8 - Floor beam sizing calculations
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C.9 - Original system takeoff
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C.9 - Original system takeoff
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