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LIVE LOAD IBC 2006 Edition
Landscaped Roof 20 lb/ft2 1607.11.2.3
Hotel/Multi-Family 40 lb/ft2 Table 1607.1
Retail (1st Floor) 100 lb/ft2 Table 1607.1
Retail (2nd Floor) 75 lb/ft2 Table 1607.1
Balconies 100 lb/ft2 Table 1607.1

DEAD LOAD
Roof Media/Sedum 23.5 lb/ft2

Root Barrier 0.5 lb/ft2

Insulation 1 lb/ft2

HDPE 80 1 lb/ft2

Collateral 6 lb/ft2

32 lb/ft2

Terrace Insulation 1 lb/ft2

EPDM 3 lb/ft2

Partition 10 lb/ft2

Pavers 10 lb/ft2

Collateral 6 lb/ft2

30 lb/ft2

Residential Partitions 20 lb/ft2

Collateral 8 lb/ft2

28 lb/ft2

Commercial Collateral 10 lb/ft2

Span Deck ® 8"x 96" w/o Topping 59 lb/ft2 Old Castle Precast
8"x 96" w/ 2" Topping 84 lb/ft2

10"x 96" w/ 2" Topping 91 lb/ft2

SNOW LOAD ASCE 7-05
Pg 25
Ce 1
Ct 1
Is 1
Pf  = O.7C e C t IP g 18 lb/ft2
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Length (ft) Plank (ft) Load (lb/ft2) Type
Roof 52 lb/ft2 29'-9" 30 65 T8S98

52 lb/ft2 24'-3" 25 68 T8S52
52 lb/ft2 24'-3" w/c 25 68 T8S52

Level 9 68 lb/ft2 29'-9" 30 78 T8S108
68 lb/ft2 24'-3" 25 86 T8S78
68 lb/ft2 24'-3" w/c 25 86 T8S78

Level 8 68 lb/ft2 29'-9" 30 78 T8S108
68 lb/ft2 24'-3" 25 86 T8S78
68 lb/ft2 24'-3" w/c 25 86 T8S78

Level 7 68 lb/ft2 29'-9" 30 78 T8S108
68 lb/ft2 24'-3" 25 86 T8S78
68 lb/ft2 24'-3" w/c 25 86 T8S78

Level 6 68 lb/ft2 29'-9" 30 78 T8S108
68 lb/ft2 24'-3" 25 86 T8S78
68 lb/ft2 24'-3" w/c 25 86 T8S78

Terrace 130 lb/ft2 9'-5" 16 265 T8S52
Level 5 68 lb/ft2 29'-9" 30 78 T8S108

68 lb/ft2 24'-3" 25 86 T8S78
68 lb/ft2 24'-3" w/c 25 86 T8S78
68 lb/ft2 9'-5" 16 265 T8S52

Terrace 130 lb/ft2 9'-5" 16 265 T8S52
Level 4 68 lb/ft2 29'-9" 30 78 T8S108

68 lb/ft2 24'-3" 25 86 T8S78
68 lb/ft2 24'-3" w/c 25 86 T8S78
68 lb/ft2 9'-5" 16 265 T8S52

Level 3 68 lb/ft2 29'-9" 30 78 T8S108
68 lb/ft2 24'-3" 25 86 T8S78
68 lb/ft2 24'-3" w/c 25 86 T8S78
68 lb/ft2 9'-5" 16 265 T8S52

Terrace 130 lb/ft2 9'-5" 16 265 T8S52
Level 2 85 lb/ft2 29'-9" 30 91 T8S118

85 lb/ft2 24'-3" 25 86 T8S78
85 lb/ft2 24'-3" w/c 25 86 T8S78

Level 1 110 lb/ft2 29'-9" 30 115 T8S138
110 lb/ft2 24'-3" 25 125 T8S98
110 lb/ft2 24'-3" w/c 25 125 T8S98

Superimposed (D+L)
Old Castle Plank Schedule
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Size Quanity Length (ft) Size (lb/ft) Wt (lb)
HSS4x4x½ 8 15.25 21.5 328
HSS6x6x½ 6 15.25 35.1 535
HSS6x6x½ 2 16.50 35.1 579
HSS6x6x½ 4 19.00 35.1 667

2109

Size Quanity Length (ft) Size (lb/ft) Wt (lb)
HSS6x6x½ 14 15.75 35.1 553
HSS6x6x½ 2 17.00 35.1 597
HSS8x8x½ 4 19.25 48.7 937

2087

Size Quanity Length (ft) Size (lb/ft) Wt (lb)
HSS4x4x½ 8 18.00 21.5 387
HSS6x6x½ 6 18.00 35.1 632
HSS6x6x½ 2 19.00 35.1 667
HSS6x6x½ 4 21.00 35.1 737

2423

Size Quanity Length (ft) Size (lb/ft) Wt (lb)
HSS6x6x½ 14 15.75 35.1 553
HSS6x6x½ 4 27.00 35.1 948
HSS6x6x½ 2 28.50 35.1 1000

2501

Size Quanity Length (ft) Size (lb/ft) Wt (lb)
HSS4x4x½ 6 16.75 21.5 360
HSS6x6x½ 8 16.75 35.1 588
HSS8x8x½ 4 18.00 48.7 877
HSS8x8x½ 2 20.25 48.7 986

2811

Size Quanity Length (ft) Size (lb/ft) Wt (lb)
HSS4x4x½ 8 17.00 21.5 366
HSS6x6x½ 6 17.00 35.1 597
HSS6x6x½ 2 18.25 35.1 641
HSS6x6x½ 2 18.25 35.1 641
HSS8x8x½ 2 20.50 48.7 998

3242

Frame 4

Frame 6

Frame 1

Frame 3

Frame 5

Frame 2
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30x30 20x30 20Ф wc(lb) Area (FT2) Load (lb/ft2) wz(K)
Roof 0 21 1 134523 8428 130 1230

9 0 21 1 134523 8428 141 1323
8 0 21 1 134523 8428 141 1323
7 0 21 1 134523 8428 141 1323
6 0 21 1 134523 8791 141 1374
5 0 22 0 137500 9044 141 1413
4 0 22 0 137500 9044 141 1413
3 9 13 0 248442 10010 141 1660
2 15 7 0 276570 10010 160 1878
1 15 7 0 276570 9539 160 1803

14739

Existing Building Weight

 
 
 
 
 

Load (lb/ft2) Slab (lb/ft2) Steel (lb/ft2) Area (ft2) W T (K)
Roof 32 84 3 8428 1003

9 28 84 3 8278 952
8 28 84 3 8278 952
7 28 84 3 8278 952
6 28 84 3 8641 994
5 28 84 3 8894 1023
4 28 84 3 8894 1023
3 28 84 3 9860 1134
2 10 84 3 10010 971
1 10 84 3 10010 971

9974

Redesign Building  Weight

 

Weight (K) Xm (ft) Ym (ft) Xe (ft) Ye (ft)
Roof 1003 72.12 31.02 7.4 2.98

9 952 71.75 31.06 7.4 2.98
8 952 71.75 31.06 7.4 2.98
7 952 71.75 31.06 7.4 2.98
6 994 69.27 32.56 7.4 3.45
5 1023 71.27 33.52 7.4 3.45
4 1023 71.27 33.52 7.4 3.45
3 1134 72.98 34.85 7.4 3.45
2 971 73.12 34.71 7.4 3.45
1 971 73.12 34.71 7.4 3.46

Rigidity
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WIND ANALYSIS
ASCE 7-05 Chapter 6

Philadelphia, PA
Typography Homogeneous
Framing Braced Frames
Cladding Rainscreen Panel Assembly
Frequency Flexible
Enclosure Class Enclosed

Velocity Pressure Dimensions
q z N/S    B 1 = 60
V 3 N/S    B 2 = 68
I w E/W   B   = 148
K d

K zt

Internal Pressure Coefficient Gust Effect Factor
GC pi ± 0.18 1/T ≤ 1 Flexible

North/SouthEast/West
1.100 0.929
1.085

External Pressure Coefficients

Wall Cp Wall Cp
0.80 Windward 0.80 Windward
-0.30 Leeward -0.50 Leeward
-0.70 Side -0.70 Side

Roof -0.95 0 to h/2 Roof -1.04 0 to h/2
-0.83 h/2 to h -0.70 > h/2
-0.57 h to 2h

Location

1.00

North/South East/West

0.00256K z K zt K d V 2 I

90

0.85
1.00
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X Y
Fx (K) Fy (K) Fx (K) Fy (K) Fx (K) Fy (K)

Roof 6.32 15.56 Roof 4.74 11.67 4.74 -11.67
9 12.51 30.84 9 9.38 23.13 9.38 -23.13
8 12.22 30.25 8 9.17 22.69 9.17 -22.69
7 11.91 29.60 7 8.93 22.20 8.93 -22.20
6 11.49 28.90 6 8.62 21.67 8.62 -21.67
5 12.52 28.11 5 9.39 21.08 9.39 -21.08
4 12.03 27.21 4 9.02 20.41 9.02 -20.41
3 14.14 32.34 3 10.60 24.25 10.60 -24.25
2 15.20 35.51 2 11.40 26.63 11.40 -26.63

108.35 258.33 81.26 193.75 81.26 -193.75

X + e X - e Y + e Y - e
Fx (K) M T  (ft-K) M T  (ft-K) Fy (K) M T  (ft-K) M T  (ft-K)

Roof 4.74 2560.13 -2560.13 11.67 38350.20 -38350.20
9 9.38 5065.61 -5065.61 23.13 76007.68 -76007.68
8 9.17 4950.66 -4950.66 22.69 74550.58 -74550.58
7 8.93 4824.39 -4824.39 22.20 72950.17 -72950.17
6 8.62 5979.55 -5979.55 21.67 71206.44 -71206.44
5 9.39 6510.41 -6510.41 21.08 69271.61 -69271.61
4 9.02 6258.76 -6258.76 20.41 67050.14 -67050.14
3 10.60 7355.33 -7355.33 24.25 79680.27 -79680.27
2 11.40 7908.01 -7908.01 26.63 87509.15 -87509.15

81.26 193.75

X +Y CW X +Y CCW
Fx (K) Fy (K) M T  (ft-K) M T  (ft-K)

Roof 3.56 8.76 30710.02 -30710.02
9 7.04 17.37 60859.02 -60859.02
8 6.88 17.03 59678.93 -59678.93
7 6.71 16.67 58382.77 -58382.77
6 6.47 16.27 57940.95 -57940.95
5 7.05 15.83 56887.04 -56887.04
4 6.77 15.32 55030.55 -55030.55
3 7.96 18.20 65334.72 -65334.72
2 8.56 19.99 71626.49 -71626.49

61.00 145.44

Load Case 2

Load Case 4

X + Y X - Y
Load Case 1 Load Case 3
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SEISMIC ANALYSIS
ASCE 7-05 Chapter 12

Location Philadelphia, PA
Occupancy Category II
Seismic Use Group II
Importance Factor 1.00
Site Classification D
Basic Structural SystemBraced Frame
Seismic Resisting Syste Ordinary Steel Concentrically Braced Frames
Frequency Rigid Structure     

IE 1 TL 6 Cs 0.039
Ss 0.320 Cu 1.638 W (K) 9003
S1 0.082 hn 100 V (K) 351
Fa 1.54 Ct 0.02 k 1.268
Fv 2.40 x 0.75
SMS 0.493 Ta 0.632
SM1 0.197 T 1.04
SDS 0.329
SD1 0.131 1/T 0.965  ? 1
R 3.25
Ω 2 Cs 0.1011 S DS /(R/I) 12.8-2
Cd 3.25 Cs 0.0390 S D1 /T(R/I) 12.8-3 CONTROLS

Seismic Design Category B Cs > 0.01 12.8-5

North/South/East/West
Level hx(FT) wx(K) wxh

k
x Cvx Fx(K) Vx(K) Mx(FT-K)

Roof 100 1003 344565 0.211 73.96 73.96 739.59
9 90 952 286156 0.175 61.42 135.38 2093.39
8 80 952 246457 0.151 52.90 188.28 4715.78
7 70 952 208069 0.127 44.66 232.94 9878.17
6 60 994 178631 0.109 38.34 271.28 20139.76
5 50 1023 145911 0.089 31.32 302.60 40592.71
4 40 1023 109953 0.067 23.60 326.20 81421.42
3 30 1134 84638 0.052 18.17 344.37 164746.37
2 15 971 30095 0.018 6.46 350.83 329589.63
1 0 971 0 0 0 0 0
? 100 9003 1634476 1 350.83  
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North/South  ASCE 7-05 [12.12.1]

Level
Story Height 

Below (ft) Displace (in) Δ (in) Δa (in)
Roof 10 4.597 0.577 2.4

9 10 4.02 0.594 2.4
8 10 3.426 0.600 2.4
7 10 2.826 0.563 2.4 North/South
6 10 2.263 0.537 2.4
5 10 1.726 0.490 2.4
4 10 1.236 0.429 2.4
3 15 0.807 0.494 3.6
2 15 0.313 0.313 3.6
1 0 0 0 0

East/West     ASCE 7-05 [12.12.1]

Level
Story Height 

Below (ft) Displace (in) Δ (in) Δa (in)
Roof 10 3.281 0.370 2.4

9 10 2.911 0.399 2.4
8 10 2.512 0.407 2.4
7 10 2.105 0.367 2.4 East/West
6 10 1.738 0.409 2.4
5 10 1.329 0.346 2.4
4 10 0.983 0.324 2.4
3 15 0.659 0.386 3.6
2 15 0.273 0.273 3.6
1 0 0 0 0

∆ ≤ ∆a=0.015hsx

∆ ≤ ∆a=0.015hsx

E h E v E h E v

Roof 73.96 65.90 73.96 65.90
9 61.42 62.55 61.42 62.55
8 52.90 62.55 52.90 62.55
7 44.66 62.55 44.66 62.55
6 38.34 65.29 38.34 65.29
5 31.32 67.21 31.32 67.21
4 23.60 67.21 23.60 67.21
3 18.17 74.50 18.17 74.50
2 6.46 63.80 6.46 63.80

E1 E = E h  + E North/Soutcontrols
E2 E = E h  - E v North/South
E3 E = E h  + E East/West
E4 E = E h  - E v East/West controls

X Y
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Area (ft2) Thick (in) Material Install Total/S.F. Cost
Roof 8428 9" 6.15 7.55 13.70 115463.60

9 8428 9" 6.15 7.55 13.70 115463.60
8 8428 9" 6.15 7.55 13.70 115463.60
7 8428 9" 6.15 7.55 13.70 115463.60
6 8791 9" 6.15 7.55 13.70 120436.70
5 9044 9" 6.15 7.55 13.70 123902.80
4 9044 9" 6.15 7.55 13.70 123902.80
3 10010 9" 6.15 7.55 13.70 137137.00
2 10010 12" 6.90 7.90 14.80 148148.00
1 10010 12" 6.90 7.90 14.80 148148.00

$ 1,263,529.70

Area (ft2) Thick (in) Material Install Total/S.F. Cost
Roof 8428 8" 7.35 2.24 9.59 80824.52

9 8428 8" 7.35 2.24 9.59 80824.52
8 8428 8" 7.35 2.24 9.59 80824.52
7 8428 8" 7.35 2.24 9.59 80824.52
6 8791 8" 7.35 2.24 9.59 84305.69
5 9044 8" 7.35 2.24 9.59 86731.96
4 9044 8" 7.35 2.24 9.59 86731.96
3 10010 8" 7.35 2.24 9.59 95995.90
2 10010 8" 7.35 2.24 9.59 95995.90
1 10010 8" 7.35 2.24 9.59 95995.90

$ 869,055.39

Flat Plate

Precast Hollow-Core Planks (2" Topping)

 
 
 

 
 
 
 

 
 
 

Wt (lbs) Costs
Steel Girder 135027 $622.00 per ton $41,993.43
Shear Studs 2026 $622.00 per ton $630.09
Braces 15172 $622.00 per ton $4,718.62

$47,342.14

Material
Structral Steel
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Size Wt (lb/ft) Height (ft) Each Strength (psi) Material Install Total/VLF Cost
Roof 20x30 625 10 21 5000 46.50 106.00 153.00 32130.00

20Ф 327 10 1 5000 28.00 75.50 103.50 1035.00
9 20x30 625 10 21 5000 46.50 106.00 153.00 32130.00

20Ф 327 10 1 5000 28.00 75.50 103.50 1035.00
8 20x30 625 10 21 5000 46.50 106.00 153.00 32130.00

20Ф 327 10 1 5000 28.00 75.50 103.50 1035.00
7 20x30 625 10 21 5000 46.50 106.00 153.00 32130.00

20Ф 327 10 1 5000 28.00 75.50 103.50 1035.00
6 20x30 625 10 21 5000 46.50 106.00 153.00 32130.00

20Ф 327 10 1 5000 28.00 75.50 103.50 1035.00
5 20x30 625 10 22 5000 46.50 106.00 153.00 33660.00
4 20x30 625 10 22 5000 46.50 106.00 153.00 33660.00
3 30x30 938 15 9 5000 67.00 134.00 201.00 27135.00

20x30 625 15 13 5000 46.50 106.00 153.00 29835.00
2 30x30 938 15 15 5000 67.00 134.00 201.00 45225.00

20x30 625 15 7 5000 46.50 106.00 153.00 16065.00
1 30x30 938 15 15 5000 67.00 134.00 201.00 45225.00

20x30 625 15 7 5000 46.50 106.00 153.00 16065.00
$ 412,695.00

Length (ft) Material Install Total/LF Cost
W10x 33 21 38.00 9.40 47.50 997.50
W10x 39 1 48.00 9.40 57.40 57.40
W10x 45 111 57.20 7.05 64.55 7165.05
W10x 49 52 61.50 9.40 70.90 3686.80
W12x 40 40 50.50 7.05 57.55 2302.00
W12x 50 25 62.00 7.05 69.05 1726.25
W12x 65 172 83.50 9.40 92.90 15978.80
W12x 72 25 91.00 7.05 98.05 2451.25
W12x 79 25 94.50 7.05 101.55 2538.75
W12x 87 54 110.00 7.05 117.50 6345.00
W12x 96 25 110.00 7.05 117.50 2937.50
W12x 106 25 138.00 7.05 145.05 3626.25
W12x 136 27 186.00 9.40 195.40 5275.80
W14x 99 27 135.00 9.40 144.40 3898.80
W14x 109 27 138.00 7.05 145.05 3916.35

$ 62,903.50

Cast-in-Place Concrete Columns

Member Size
Steel Column 
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Length (ft) Wt (lbs)
W10x 33 1688 55704
W10x 39 134 5226
W10x 45 111 4995
W10x 49 52 2548

68473

Length (ft) Wt (lbs)
W10x 33 280 9240
W10x 39 20 780
W12x 40 40 1600
W12x 50 25 1250
W12x 65 172 11180
W12x 72 25 1800
W12x 79 25 1975
W12x 87 54 4698
W12x 96 25 2400
W12x 106 25 2650
W12x 136 27 3672
W14x 99 27 2673
W14x 109 27 2943

46861

Total Columns
Material Install Total/LF Cost

W10x 33 1968 $38.00 $9.40 $47.50 $93,480.00
W10x 39 154 $48.00 $9.40 $57.40 $8,839.60
W10x 45 111 $57.20 $7.05 $64.55 $7,165.05
W10x 49 52 $61.50 $9.40 $70.90 $3,686.80
W12x 40 40 $50.50 $7.05 $57.55 $2,302.00
W12x 50 25 $62.00 $7.05 $69.05 $1,726.25
W12x 65 172 $83.50 $9.40 $92.90 $15,978.80
W12x 72 25 $91.00 $7.05 $98.05 $2,451.25
W12x 79 25 $94.50 $7.05 $101.55 $2,538.75
W12x 87 54 $110.00 $7.05 $117.50 $6,345.00
W12x 96 25 $110.00 $7.05 $117.50 $2,937.50
W12x 106 25 $138.00 $7.05 $145.05 $3,626.25
W12x 136 27 $186.00 $9.40 $195.40 $5,275.80
W14x 99 27 $135.00 $9.40 $144.40 $3,898.80
W14x 109 27 $138.00 $7.05 $145.05 $3,916.35

$164,168.20

Size

Size

Gravity

Lateral

 


