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Appendix C: Wind & Seismic Load Analysis
Wind Loads
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Wind Loads (East/West Direction)
B=93-11" L=219-8"
Height
€ i | Total Force of Force of | Windward Total | Windward Total
Above Story Wind Pressure (PSF) )
Level G d Height (ft. K, d; Pressure Windward Total Shear Story | Story Moment |Moment (ft.
round, z |Hei . ) . ) . . . .
) g J (PSF)  |Pressure Only (k) |Pressure (k) (k) Shear (k) (ft.-K) k)
(ft.) Windward | Leeward
High Roof| 102.167 15.333 1.00 17.6 12.0 -2.91 14.9 5.52 6.850 5.52 6.850 521.64 647.33
Roof 86.833 10 0.95 16.7 11.36 -2.91 14.3 10.32 12.97 15.84 15.820 284489 1061.39
7 76.833 10 0.92 16.2 11.02 -2.91 13.9 10.02 12.66 25.86 32.481 719.44 909.48
i} 66.833 10 0.88 15.5 10.54 -2.91 13.5 9.58 12.23 35.44 44.710 552.52 756.11
5 56.833 10 0.84 14.8 10.06 -2.91 13.0 9.15 11.80 44.59 56.5 474,27 611.40
4 45.833 10 0.79 139 9.45 -2.91 12.4 8.59 11.24 53.19 67.744 359.45 470.17
3 36.833 10 0.74 13.0 8.84 -2.91 11.8 8.04 10.68 61.22 78.427 255.84 340.06
2 26.833 10 0.63 11.1 7.55 -2.91 10.5 6.86 9.51 63.09 87.935 149.83 207.55
1 14.833 12 0.56 9.87 6.71 -2.91 9.6 7.32 10.50 75.41 98.432 64.68 92.72
B 0 14833 0 0 o 0 0 0 0 7541 98.43 o 0
2 Windward Story Shear = 75.41 kips
X Total Story Shear = 98.43 kips
2 Windward Moment=| 3982.60 |ft-k
2 Total Moment=| 5096.26 |ft-k
Wind Loads (North/South Direction)
B =219'-8" L=98-11"
Height
g . . Total Force of Force of Windward Total Windward Total
Above Story Wind Pressure (PSF) )
Level Ground, z |Height (ft. K, d; Pressure Windward Total Shear Story | Story Moment |Moment (ft.
(#t) ! g ) (PSF)  |Pressure Only (k) |Pressure (k) (k) Shear (k)| (ft.-k) k)
) Windward | Leeward
High Roof| 102.167 15.333 1.00 17.6 12.0 -7.27 19.3 5.52 8.88 5.52 8.88 521.64 839.16
Roof 86.833 10 0.95 16.7 11.36 -7.27 18.6 24.95 40.86 30.47 49.74 2042.10 3343.58
7 76.833 10 0.92 16.2 11.02 -7.27 18.3 24.21 40.20 54.68 89.94 1738.91 2887.66
6 66.833 10 0.88 15.5 10.54 -7.27 17.8 23.15 39.10 77.84 129.04 1431.63 2417.75
5 56.833 10 0.84 14.8 10.06 -7.27 17.3 22.10 33.00 959.93 167.04 1145.45 1965.80
4 46.833 10 0.79 13.9 9.45 -7.27 16.7 20.76 36.73 155.62 203.77 868.40 1536.48
3 36.833 10 0.74 13.0 8.84 -7.27 16.1 19.42 35.39 140.11 239.16 618.16 1126.53
2 26.833 10 0.63 111 7.55 -7.27 14.8 16.59 32.56 156.70 271.72 362.10 710.78
1 14.833 12 0.56 9.87 6.71 -7.27 14.0 17.69 36.85 174.38 308.57 156.24 325.51
B 0 14.833 0 o 0 0 o o 0 174.38 308.57 0 0
2 Windward Story Shear = 174.38  |kips
> Total Story Shear=| 308.57 |kips
> Windward Moment =| 8884.63 |ft-k
2 Total Moment=| 15157.26 |ft-k
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Seismic Loads
Seismic Force Resisting System: Floor Weights
Plaza Level
Approximate Area: 15,113 |SF
Floor to Floor Height: 14 ft.
Walls: Superimposed:
Perimeter: 0 ft. Partitions: 15 PSF
Height: 0 ft. MEP: 10 PSF
Unit Weight: 0 PSF Finishes: 5 PSF
Weight = 0.00 |k Weight= | 453.39 |k
Slab:
Thickness: 0 in.
Unit Weight: 0 PSF
Weight = 0 k
Columns:
Total
Shape Quantity Weight column Weight
(PLF) Height (ft) k)
W10x33 28 33 14 12.94
W10x45 8 45 14 5.04
W10x49 6 49 14 4.12
W10x39 4 39 14 2.18
W10x68 4 68 14 3.81
W10x77 5 77 14 5.39
W12x65 2 65 14 1.82
W10x60 4 60 14 3.36
W12x87 1 87 14 1.22
W10x54 1 54 14 0.76
Weight=| 40.63 |k
Beams:
. Weight Total To'tal
Shape Quantity (PLF) Beam Weight
Length (ft) (k)
W10x12 34 12 546.96 6.56
W12x14 3 14 52.5 0.74
W12x16 1 16 12.5 0.20
W14x22 7 22 80.5 1.77
W16x26 2 26 33 0.86
W14x26 1 26 14 0.36
W14x30 7 30 95 2.85
W16x31 2 31 36 1.12
W18x35 2 35 41.5 1.45
W14x38 1 38 10 0.38
W14x43 1 43 18 0.77
W14x48 6 48 91.5 4.39
W14x53 1 53 18 0.95
W14x61 13 61 228.5 13.94
Weight=| 36.35 |k
Total Weight of Floor = 530.37|k
35.09(PSF
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Seismic Force Resisting System: Floor Weights

Hotel Level
Approximate Area: 15,113 |SF
Floor to Floor Height: 12 ft.
Walls: Superimposed:
Perimeter: 0 ft. Partitions: 15 PSF
Height: 0 ft. MEP: 10 PSF
Unit Weight: 0 PSF Finishes: 5 PSF
Weight = 0 k Weight= | 453.39 [k
Slab:
Thickness: 8 in.
Unit Weight: 81 PSF
Weight = 1224.153 [k
Columns:
. Total
Shape Quantity Weight column Weight
(PLF) Height (ft) (k)
W10x33 26 33 12 10.30
W10x45 8 45 12 4.32
W10x49 5 49 12 2.94
W10x39 5 39 12 2.34
W10x68 4 68 12 3.26
W10x77 5 77 12 4.62
W12x65 1 65 12 0.78
W10x60 4 60 12 2.88
W12x87 1 87 12 1.04
W10x54 1 54 12 0.65
Weight=| 33.13 |k
Beams:
. Total Total
. Weight .
Shape Quantity (PLF) Beam Weight
Length (ft) (k)
W8x10 3 10 73 0.73
W10x12 25 12 410.3 4.92
W12x14 1 14 28.5 0.40
W16x26 1 26 18.5 0.48
W18x35 1 35 23 0.81
DB 9x46 45 46 647 29.76
W40x183 1 183 24 4.39
Weight=| 41.49 |k
Total Weight of Floor = 1752.17 |k
115.94|PSF
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Seismic Force Resisting System: Floor Weights
Floor Levels 2-4

Approximate Area: 15,113 |SF
Floor to Floor Height: 10 ft.
Walls: Superimposed:
Perimeter: 0 ft.
Height: 0 ft. Partitions: 15 PSF
MEP: 10
Unit Weight: 0 PSF Finishes: 5 PSF
Weight = 0 k Weight=| 453.39 |k
Slab:
Thickness: 8 in.
Unit Weight: 81 PCF
Weight = 1224.153 (k
Columns:

. Total
Shape Quantit Weight column Weight
P I (PLF)  |Height (ft) “j

W10x33 39 33 10 12.87
W10x45 7 45 10 3.15
W10x49 2 49 10 0.98
W12x50 2 50 10 1
W10x39 5 39 10 1.95
Weight=| 19.95 |k
Beams:
i Total Total
. Weight .
Shape Quantity Beam Weight
(PLF)
Length (ft) (k)
W10x12 28 12 506.7 6.08
W16x26 1 26 18.5 0.48
W18x35 1 35 23 0.81
DB 9x46 41 46 602.5 27.72

Weight=| 35.08 |k

Total Weight of Floor = 1732.57|k
114.64|PSF
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Seismic Force Resisting System: Floor Weights
Floor Levels 5-7

Approximate Area: 15,113 |SF
Floor to Floor Height: 10 ft.
Walls: Superimposed:
Perimeter: 0 ft.
Height: 0 ft. Partitions: 15 PSF
MEP: 10
Unit Weight: 0 PSF Finishes: 5 PSF
Weight = 0 k Weight=| 453.39 |k
Slab:
Thickness: 8 in.
Unit Weight: 81 PCF
Weight = 1224.153 [k
Columns:

. Total
Shape Quantit Weight Column Weight
P YI' (PLF)  |Height (ft) (k‘)g

W10x33 55 33 10 18.15
W12x40 2 40 10 0.8
Weight=| 18.95 [k
Beams:
i Total Total
. Weight .
Shape Quantity (PLF) Beam Weight
Length (ft) (k)

W10x12 28 12 506.7 6.08
W16x26 1 26 18.5 0.48
W18x35 1 35 23 0.81
DB 9x46 41 46 602.5 27.72

Weight=| 35.08 |k

Total Weight of Floor = 1731.57 |k
114.58|PSF
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Seismic Force Resisting System: Floor Weights

Roof Level
Approximate Area: 15,113 |SF
Floor to Floor Height: 10 ft.
Walls: Superimposed:
Perimeter: 0 ft. 0 PSF
Height: 0 ft. MEP: 10 PSF
Unit Weight: 0 PSF Roof Mat: 10 PSF
Weight = 0.00 |k Weight=| 302.26 |k
Slab:
Thickness: 8 in.
Unit Weight: 81 PCF
Weight = 1224.153 [k
Columns:
Weight = k
Beams:
. Total Total
. Weight .
Shape Quantity (PLF) Beam Weight
Length (ft) (k)
W10x12 4 12 52 0.62
Weight = 0.62 |k
Total Weight of Floor = 1527.04|k
101.04|PSF

Seismic Force Resisting System: Floor Weights

High Roof Level
Approximate Area: 576 SF
Floor to Floor Height: 10 ft.
Walls: Superimposed:
Perimeter: 0 ft. 0 PSF
Height: 0 ft. MEP: 10 PSF
Unit Weight: 0 PSF Roof Mat: 10 PSF
Weight = 0.00 |k Weight=| 11.52 |k
Slab:
Thickness: 8 in.
Unit Weight: 81 PCF
Weight = 46.656 |k
Total Weight of Floor = 58.18|k
101.00|PSF
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Redesign Base Shear and Overturning Moment Distribution
Story h (ft) Story(\:(\;el ght thxk c. Late I:zjl(:)orce Sto\r/\)/( (Skh)ear ML (ft-K)
High Roof | 102.167 58.18 23272 0.010 2.27 2.27 214.58
Roof 86.833 1527.04 494820 0.212 48.28 50.55 3950.93
7 76.833 1731.57 478878 0.205 46.72 97.28 3356.39
6 66.833 1731.57 399764 0.171 39.01 136.28 2411.84
5 56.833 1731.57 324077 0.139 31.62 167.90 1639.00
4 46.833 1732.57 252380 0.108 24.63 192.53 1030.15
3 36.833 1732.57 184913 0.079 18.04 208.30 574.34
2 26.833 1732.57 122692 0.052 11.97 222.54 249.40
1 14.833 1752.17 57586 0.025 5.62 228.16 41.67
B 0 530.37 0 0 0 228.16 0
2338382
Total Building Weight = 14260 k
Base Shear=| 22816 |k
Total Moment =| 13468.29 |ft-k

Existing Base Shear and Overturning Moment Distribution
Story Weight ‘ Lateral Force | Story Shear
Story h, (ft) (k) w,h, Cux (k) V. (k) M, (ft-k)
High Roof | 102.167 7.92 3168 0.001 0.52 0.52 48.89
Roof 86.833 1864.55 604186 0.194 98.67 99.18 8074.14
7 76.833 2372.19 656045 0.211 107.13 206.32 7695.82
6 66.833 2372.19 547662 0.176 89.44 295.75 5530.06
5 56.833 2372.19 443974 0.143 72.50 368.26 3758.03
4 46.833 2372.19 345553 0.111 56.43 424.69 2360.64
3 36.833 2372.19 253178 0.081 41.35 465.51 1316.14
2 26.833 2372.19 167987 0.054 27.43 493.46 571.51
1 14.833 2712.91 89161 0.029 14.56 508.03 107.99
B 0 1404.82 0 0 0 508.03 0
3110915
Total Building Weight = 20223 k
Base Shear=[ 508.03 |k
Total Moment = 29463.22 |ft-k

Page | 76



Adam Kaczmarek | Structural

Cambria Suites Hotel | Pittsburgh, PA

Professor Linda Hanagan
Senior Thesis Final Report

COR and COM Calculations

The Pennsylvania State University
April 7, 2011

The following equations were used to calculate the Center of Rigidity for both
the X and Y direction for each level.

XCR = 20X yCR=_ 2K
YKiy,total YKix,total
Center of Rigidity (XCR)
Level Ky  (ft) Ky total | XCR (ft)
Frame C | Frame M | Frame M.2 | Frame O | Frame C | Frame M | Frame M.2 | Frame O
Roof 13.60 0.92 1.18 11.12 22.6 118.5 136.5 205 26.81 106.53
7 15.65 1.09 1.40 12.82 22.6 118.5 136.5 205 30.96 106.64
6 18.44 1.33 1.73 15.11 22.6 118.5 136.5 205 36.61 106.76
5 22.51 1.69 2.23 18.46 22.6 118.5 136.5 205 44.90 106.88
4 28.82 2.29 3.08 23.65 22.6 118.5 136.5 205 57.84 107.05
3 39.26 3.41 4.66 32.40 22.6 118.5 136.5 205 79.73 107.48
2 58.31 5.87 8.08 49.00 22.6 118.5 136.5 205 121.26 108.54
Hotel Level | 115.47 16.78 22.57 100.70 22.6 118.5 136.5 205 255.53 110.84
Center of Rigidity (YCR)
Level i it K, total |  YCR (ft)
Frame 2 Frame 8 Frame 2 Frame 8
Roof 6.70 4.37 12.5 51 11.07 37.70
7 7.67 5.08 12.5 51 12.75 37.84
6 9.02 6.06 12.5 51 15.08 37.97
5 11.00 7.53 12.5 51 18.53 38.15
4 14.08 9.87 12.5 51 23.95 38.37
3 19.35 13.95 12,5 51 33.30 38.63
2 29.64 22.11 12.5 51 51.75 38.95
Hotel Level 61.69 49.88 12,5 51 111.57 39.71
Center of Rigidity & Center of Mass
Level ETABS COR Calculated COR Difference in COR ETABS COM
XCR (ft) | YCR (ft) | XCR(ft) | YCR(ft) | XCR(ft) [ YCR (ft) | XCM (ft) | YCM(ft)
Roof 107.1 40.2 106.46 37.70 0.6 2.5 112.4 52.1
7 106.7 39.9 106.56 37.84 0.1 2.1 112.4 52.1
6 106.3 39.6 106.66 37.97 -0.4 1.6 112.4 52.1
5 106.1 39.1 106.76 38.15 -0.7 1.0 112.4 52.1
4 106.4 38.4 106.90 38.37 -0.5 0.0 112.4 52.1
3 107.5 37.2 107.28 38.63 0.2 -1.4 112.4 52.1
2 110.0 35.5 108.23 38.95 1.8 -3.4 112.4 52.1
Hotel Level | 114.3 32.9 110.25 39.71 4.1 -6.8 112.4 52.1
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Design Wind Load Cases
Figure 6-9: Design Wind Load Cases from ASCE 7-05

Main Wind Force Resivting Syitem- Method 2 All Heights
Figure 6-9 | Deeslzn Wind Load Cases
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CASE 2 CASE 4

Case 1. Foll design wind pressuns actimg on the projecied orea perpendiculsr to ench princpal axis of the
structure, considered separately slong ench prancipal axis.

Case L. Three quarters of the derign wind pressure acting on the projected area perpendicular 1o exch
pauticrpal axis of the structure in conjunction with s forional moment os shown, considered separsicly
for exch principal anis

Case 3. Wind badieg a3 defined m Case 1, bt comsidered bo st simultaneously a8 T5% of the specified
value,

Case 4. Wind loading a5 defined in Choe 2, bt convideresd o act simultancously ol 75% of the specified
value,

Mates:

I. Desipn wind pressures for windward and lesward faces shall be deiermised in accortance with the
provisions of 6.3.12.2.1 aad 6.5.12.2.3 as applicable far building of all heighe,
1. Dagrams show plan vieas of building.
3. MNotatiom;
Fuy, Pert Windward face design pressure scting inthe 5, ¥ principal axid, respectively.
Fin Pop: Leswnrd face dosign presaure acting in the x, y principal axis, respectively.
€ (e &yl : Eccentricy for the x, y principal axis of the struseture respectively,
M Torsional moment per unit height scting abowt a vertical axis of the building,
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The following tables summarize the design wind load cases analyzed in ETABS when
considering ASCE 7-05 load combinations. Data is based on the wind load cases defined in
Figure 6-9 of ASCE 7-05 (pictured above).

Case 1X Case 1Y
Level Factored P, (k)| Py (k) Level Py (k) Factored Py (k)
Roof 20.75 0 Roof 0 65.37
7 20.26 0 7 0 64.32
6 12.23 0 6 0 62.56
5 18.87 0 5 0 60.80
4 17.98 0 4 0 58.77
3 17.09 0 3 0 56.62
2 15.21 0 2 0 52.09
Hotel Level 16.80 0 Hotel Level 0 58.96
Case 2X Case 2Y
Level Factored Py (k) |0.75Py (k) [ B (ft) e, (ft) | My (ft-k) Level Factored Py (k) [0.75Py (k)| B, (ft) e, (ft) | My (ft-k)
Roof 20.75 15.56 98.92 14.84 230.94 Roof 65.37 49.03 219.67 32.95 1615.57
7 20.26 15.19 | 98.92 14.84 | 225.44 7 64.32 4824 | 219.67 | 32.95 | 1589.52
6 12.23 9.17 98.92 14.84 136.08 6 62.56 46.92 219.67 32.95 1546.09
5 18.87 14.15 98.92 14.84 210.03 5 60.80 45.60 219.67 32.95 1502.66
4 17.98 13.49 98.92 14.84 200.12 4 58.77 44.07 219.67 32.95 1452.28
3 17.09 12.82 98.92 14.84 190.21 3 56.62 42.47 219.67 32.95 1399.30
2 15.21 11.41 98.92 14.84 169.30 2 52.09 39.07 219.67 32.95 1287.25
Hotel Level 16.80 12.60 98.92 14.84 186.91 Hotel Level 58.96 44.22 219.67 32.95 1457.14
Case 3
Level Factored Py (k) | Factored Py (k) | 0.75Py (k) | 0.75Py (k)
Roof 20.75 65.37 15.56 49.03
7 20.26 64.32 15.19 48.24
6 12.23 62.56 9.17 46.92
5 18.87 60.80 14.15 45.60
4 17.98 58.77 13.49 44.07
3 17.09 56.62 12.82 42.47
2 15.21 52.09 11.41 39.07
Hotel Level 16.80 58.96 12.60 44.22
Case 4
Level Factored Py (k) | 0.563Py (k) | Factored Py (k) | 0.563Py (k) | B, (ft) e, (ft) B, (ft) e, (ft) | My (ft-k)
Roof 20.75 11.68 65.37 36.81 98.92 14.84 219.67 32.95 1386.12
7 20.26 11.41 64.32 36.21 98.92 14.84 | 219.67 | 32.95 | 1362.43
6 12.23 6.88 62.56 35.22 98.92 14.84 219.67 32.95 1262.75
5 18.87 10.63 60.80 34.23 98.92 14.84 219.67 32.95 1285.66
4 17.98 10.12 58.77 33.09 98.92 14.84 219.67 32.95 1240.40
3 17.09 9.62 56.62 31.88 98.92 14.84 219.67 32.95 1193.19
2 15.21 8.56 52.09 29.33 98.92 14.84 219.67 32.95 1093.38
Hotel Level 16.80 9.46 58.96 33.20 98.92 14.84 219.67 32.95 1234.14
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The following tables are summaries of the seismic data considering ASCE 7-05 wind load

combinations. All data considers inherent and accidental torsion, as defined in Section

12.8.4.1 and 12.8.4.2 of ASCE 7-05.

Accidental Torsion, My, (X-Direction)

Level |Structural Width (ft) | 5% of Width (ft) |Story Force | Moment, M, (ft-k)
Roof 219.67 11.0 48.28 530.3

7 219.67 11.0 46.72 513.2

6 219.67 11.0 39.01 428.4

5 219.67 11.0 31.62 347.3

4 219.67 11.0 24.63 270.5

3 219.67 11.0 18.04 198.2

2 219.67 11.0 11.97 131.5
Plaza 219.67 11.0 5.62 61.7

Accidental Torsion, My, (Y-Direction)

Level |Structural Width (ft) | 5% of Width (ft) |Story Force | Moment, M, (ft-k)
Roof 98.92 4.9 48.28 238.8

7 98.92 4.9 46.72 231.1

6 98.92 4.9 39.01 192.9

5 98.92 4.9 31.62 156.4

4 98.92 4.9 24.63 121.8

3 98.92 4.9 18.04 89.2

2 98.92 4.9 11.97 59.2
Plaza 98.92 4.9 5.62 27.8

Seismic Torsional Effects

East-West (X-Direction)

North-South (Y-Direction)

Level Factored Story Force (k) [ COR-COM (ft) | M, (ft-k) | M, (ft-k) [ Mo (ft-k) | Factored Story Force (k) COR-COM (ft) M, (ft-k) [ My, (ft-k) | Mioea (ft-k)
Roof 48.28 -5.3 -255.89 | 530.29 274.40 48.28 -11.9 -574.54 | 238.80 -335.74
7 46.72 -5.7 -266.33 | 513.20 246.87 46.72 -12.2 -570.04 | 231.10 -338.94
6 39.01 -6.1 -237.93 | 428.42 190.48 39.01 -12.5 -487.57 | 192.92 -294.65
5 31.62 -6.3 -199.21 | 347.31 148.10 31.62 -13.0 -411.07 | 156.40 -254.67
4 24.63 -6.0 -147.75 | 270.47 122.72 24.63 -13.7 -337.37 | 121.80 -215.57
3 18.04 -4.9 -88.41 198.17 109.76 18.04 -14.9 -268.83 | 89.24 -179.59
2 11.97 -2.4 -28.73 131.49 102.76 11.97 -16.6 -198.72 | 59.21 -139.51
Plaza 5.62 1.9 10.68 61.71 72.39 5.62 -19.2 -107.88 | 27.79 -80.09
Total: 1267.48 Total: -1838.77
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The following table is a summation of the base shears and overturning moments produced
by ETABS in the analysis of the ASCE 7-05 design wind load cases. It is confirmed that wind
loads control in the North/South direction (Case 1Y) and seismic loads control in the
East/West direction (Case EX).

Design Wind Load Cases: Controlling Base Shears and Overturning Moments

Story Point Load FX FY FZ MX MY MZ
Summartion| 0,0,Base | Case 1X | -139.20 0.00 0.00 0.00 -7377.10 7034.70
Summartion| 0,0,Base | Case 1Y 0.00 -479.50 0.00 25364.80 0.00 -52504.20
Summartion| 0,0,Base | Case 2X | -104.39 0.00 0.00 0.00 -5532.30 3726.84
Summartion| 0,0,Base | Case 2Y 0.00 -359.62 0.00 19023.74 0.00 -51228.20
Summartion| 0,0,Base | Case3 | -104.39 | -359.62 0.00 19023.74 -5532.30 -34102.52
Summartion| 0,0,Base | Case 4 -78.36 -269.97 0.00 14281.11 -4153.11 -35659.47
Summartion| 0,0,Base | Case EX | -225.89 0.00 0.00 0.00 -14408.67 11764.63
Summartion| 0,0,Base | Case EY 0.00 -225.89 0.00 14408.67 0.00 -25392.93
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adequacy of the lateral brace designs for the proposed braced frame lateral system.

Factored Axial

Factored Axial

F L | B P Pn<1.0
rame | Leve race Load (k) u/dPn

13.35 0.03
7 HSS8x8x5/8 20.39 0.046
23.88 0.044
11.54 0.021
31.98 0.072
6 HSS8x8x5/8 43.9 0.098
52.34 0.096
32.33 0.059
54.24 0.121
5 HSS8x8x5/8 69.25 0.155
80.88 0.148
58.85 0.108
68.58 0.153
4 HSS8x8x5/8 26.16 0.215
107.64 0.197
C 76.58 0.14
80.24 0.18
3 HSS8x8X5/8 132.15 0.296
144.98 0.266
94.06 0.173
86.69 0.201
2 HSS8x8X5/8 139.41 0.312
184.16 0.338
120.04 0.22
115.99 0.224
Hotel HSS8x8x5/8 212 0.41
180.93 0.426
94.91 0.224
141.74 0.291
Plaza HSS8x8x5/8 250.1 0.514
200.2 0.502
107.08 0.268

Frame | Level Brace Pu/¢dPn<1.0
Load (k) /%
9.12 0.02
7 HSS8x8x5/8 17.93 0.04
18.05 0.033
4.52 0.008
21.36 0.048
6 HSS8x8x5/8 35.22 0.079
38.9 0.071
16.95 0.031
35.17 0.079
5 HSS8x8x5/8 2587 0.125
62.68 0.115
29.29 0.054
48.34 0.108
4 HSS8x8x5/8 /891 0.177
89.66 0.165
0 43.66 0.08
59.36 0.133
3 HSS8x8x5/8 102.9 0.23
117.31 0.215
61.22 0.112
71.88 0.161
) HSS8X8X5/8 127.92 0.286
142.61 0.262
83.41 0.153
73.63 0.174
Hotel HSS8x8x5/8 147.29 0.347
194.26 0.375
96.01 0.186
170.69 0.428
Plaza HSS8x8x5/8 220.72 0.454
108.27 0.223
73.02 0.183
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Factored Axial

Factored Axial

Frame | Level Brace Pu/dpPn< 1.0 Frame | Level Brace Pu/dPn<1.0
Load (k) /¢ Load (k) o
7 HSS8x8x5/8 23.17 0.038 7 HSS8x8x5/8 362 0.06
14.62 0.024 28.53 0.047
6 HSS8x8x5/8 42.03 0.069 6 HSS8x8x5/8 72.24 0.119
7.81 0.013 47.97 0.079
5 HSS8x8x5/8 68.64 0.113 5 HSS8x8x5/8 115.17 0.189
21.07 0.035 73.45 0.121
4 HSS8x8X5/8 102.17 0.168 4 HSS8x8x5/8 163.95 0.27
M 40.9 0.067 M.2 109.43 0.18
3 HSS8x8X5/8 140.37 0.231 3 HSS58x8x5/8 216.63 0.356
67.52 0.111 151.72 0.25
) HSS8x85/8 181.58 0.299 ) HSS58x8x5/8 275.06 0.452
98.74 0.162 194.62 0.32
Hotel HSS8x8x5/8 224.88 0.39 Hotel HSS8x8x5/8 277.84 0.481
150.83 0.261 222.54 0.386
Plaza HSS8x8x5/8 210.86 0.389 Plaza HSS8x8x5/8 276.98 0.51
241.25 0.445 292.14 0.538
Frame | Level Brace Factored Axial Pu/dPn<1.0 Frame | Level Brace Factored Axial Pu/¢pPn<1.0
Load (k) ) Load (k) )
7 HSS8x8x5/8 21.69 0.061 7 HSS8x8X5/8 45.55 0.102
16.39 0.046 52.14 0.117
6 HSS8x8x5/8 38.93 0.109 6 HSS8x8x5/8 64.09 0.143
36.06 0.101 68.12 0.152
5 HSS8x8x5/8 62.13 0.174 5 HSS8x8x5/8 91.48 0.205
64.25 0.18 90.31 0.202
4 HSS8X8X5/8 86.05 0.241 4 HSS8x8x5/8 119.27 0.267
) 92.4 0.259 3 115.59 0.259
3 HSS8x8x5/8 111.64 0.313 3 HSS8x8X5/8 140.72 0.315
121.78 0.341 130.49 0.292
2 HSS8x8x5/8 140.38 0.393 ) HSS8x8X5/8 154.61 0.346
129.65 0.363 144.63 0.324
Hotel HSS8x8x5/8 167.75 0.495 Hotel HSS8x8x5/8 177.79 0.419
154.33 0.455 163.6 0.386
Plaza HSS8x8x5/8 179.07 0.562 Plaza HSS8x8x5/8 184.28 0.462
207.31 0.65 208.52 0.523
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The following table summarizes the results of a braced frame column check for Frame 2.

This spreadsheet was developed thoroughly to determine the adequacy of the member

designs for the braced frame lateral force resisting system.

Factored Axial |Moment, |Moment, [ Designed e
Column | Level Load. P M M Member pPr H1-1a or <1.0
o o e H1-1b?
7 18.3 0.26 0 0.055 H1-1b 0.03
6 50.66 0.32 0.01 W10x33 0.153 H1-1b 0.079
5 93.51 0.31 0.01 0.283 H1l-1a 0.285
A2 4 155.6 -0.24 -0.1 0.282 H1-1a 0.284
3 229.63 -0.66 -0.14 W10x49 0.417 H1-1a 0.421
2 319.51 -1.77 -0.16 0.58 H1-1a 0.588
Hotel 438.94 -7.01 -0.46 WI2x96 0.405 H1-1a 0.418
Plaza 601.85 -7.01 -0.46 0.588 H1-1a 0.601
7 48.61 0.18 0 0.147 H1-1b 0.075
6 105.29 0.31 0.01 W10x33 0.319 H1-1a 0.321
5 182.68 0.7 0 0.553 H1-1a 0.557
co 4 287.16 2.17 0.01 0.373 H1l-1a 0.379
3 403.75 3.15 0.07 W10x68 0.525 H1-1a 0.534
2 533.53 5.31 0.13 0.694 H1-1a 0.709
Hotel 687.89 16.2 0.44 W12x120 0.506 H1-1a 0.528
Plaza 897.33 16.2 0.44 0.698 H1-1a 0.72
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Appendix E: Foundation Check
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Appendix F: Architectural /Facade Study Calculations
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Appendix G: Construction Schedule & Cost Calculations

Redesigned Construction Schedule
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Existing Construction Schedule
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Cost Estimate of Redesigned System

i i i Material Labor Equipment Total Total Cost w/
Steel Amount |Unit|Crew | Daily Output| Labor Hours/Unit |Labor Hours i i ) ) Total Cost
Cost/Unit | Cost/Unit | Cost/Unit | Cost/Unit O&P
Columns 4986 LF | E-2 934 0.057 284 84 2.7 1.65 88.35 99 493614.00
Baseplates 119.2 SF | E-2 60 0.061 7 a6 0 0 46 nfa 5483.20
Beams 9435 LF | E-5 912 0.088 830 62 3.95 1.8 55.29 63.5 599122.50
Braces 2368 LF | E-5 nfa nfa nfa 47.14 3.79 2,32 53.25 nfa 126096.00
Fireproofing 95400 | SF | G-2 3000 0.008 763 1.31 0.25 0.04 1.64 1.85 186030.00
i i i Material Labor Equipment Total Total Cost w/
Concrete Amount |Unit|Crew [ Daily Output| Labor Hours/Unit |Labor Hours i i ) ) Total Cost
Cost/Unit | Cost/Unit | Cost/Unit | Cost/Unit O&P
8" P.C. Plank | 120000 | SF | C-11 3200 0.023 2760 7.2 1.07 0.6 8.87 10.45 1254000.00
Total Cost of Redesigned System: 2664345.70
Cost Estimate of Existing System
) ) ) Material Labor Equipment Total Total Costw/
Shearwalls Amount|Unit | Crew | Daily Output| Labor Hours/Unit | Labor Hours ) : : : Total Cost
Cost/Unit | Cost/Unit | Cost/Unit | CostfUnit O&P
8" CMU, reinforced | 59904 | SF | D-8 395 0.101 6050 2.62 4,03 0 6.65 9.35 560102.40
12" CMU, reinforced | 12339 | SF | D-9 300 0.16 1574 3.65 6.25 o 9.9 14 172746.00
) Material Labor Equipment Total Total Cost w/
Steel Amount | Unit ) i i i Total Cost
Cost/Unit | Cost/Unit | Cost/Unit | CostfUnit 0&P
Columns 1224 LF | E-2 934 0.057 70 34 2.7 1.65 88.35 99 121176.00
Baseplates 52.2 SF | E-2 60 0.061 3 46 o o 46 0 2401.20
Beams 2888 LF | E-5 1110 0.072 208 68 3.45 1.56 73.01 23 239704.00
Fireproofing 27180 | 5F | G-2 3000 0.008 217 1.21 0.29 0.04 1.64 1.95 53001.00
) ) ) Material Labor Equipment Total Total Cost w/
Concrete Amount|Unit | Crew | Daily Output| Labor Hours/Unit | Labor Hours ) ) ) ) Total Cost
Cost/Unit | Cost/Unit | Cost/Unit | Cost/Unit O&P
10" P.C. Plank 120000 | SF | C-11 3600 0.02 2400 7.5 0.95 0.53 8.98 10.55 1266000.00
Total Cost of Existing System: 2415130.60
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