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Appendix A: Composite Deck Design 
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Appendix B: Wind Calculations 
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Basic Wind Speed V 95 mph (Fig. 6-1)

Directionality Factor kd 0.85 (Table 6-4)

Importance Factor I 1.15 (Table 6-1)

Exposure Category B (Sec. 6.5.6.3)

Topographic Factor Kzt 1 (Sec. 6.5.7.1)

Velocity Pressure Exposure Coefficient 

evaluated at Height z
Kz Varies (Table 6-3)

Velocity Pressure at Height z qz Varies (Eq. 6-15)

Velocity Pressure at Mean Roof Height 

(North/South)
qh 25.29 psf (Eq. 6-15)

Velocity Pressure at Mean Roof Height 

(East/West)
qh 24.62 psf (Eq. 6-15)

Equivalent Height of Struture > 94.6' (Table 6-2)

Intensity of Turbulence I> 0.252 (Eq. 6-5)

Integral Length Scale of Turbulence L> 454.6' (Eq. 6-7)

Background Response Factor 

(East/West)
Q 0.794 (Eq. 6-6)

Background Response Factor 

(North/South)
Q 0.786 (Eq. 6-6)

Gust Effect Factor (East/West) G 0.878 (Eq. 6-4)

Gust Effect Factor (North/South) G 0.873 (Eq. 6-4)

External Pressure Coefficient 

(Windward)
Cp 0.8 (Fig. 6-6)

External Pressure Coefficient (E/W 

Leeward)
Cp -0.47 (Fig. 6-6)

External Pressure Coefficient (N/S 

Leeward)
Cp -0.5 (Fig. 6-6)

Table 2a - Wind Variables
ASCE 7-05 

References
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Windward Leeward

Roof 144 13.33 1.10 24.84 21.90 -14.59 36.49 46.52 77.50 46.52 77.50 124.01 124.01

Mech 

Mez. 130.66 18.66 1.06 23.94 21.27 -14.59 35.86 63.37 106.84 109.89 184.34 170.94 294.95

8 112 16 1.02 23.04 20.64 -14.59 35.23 81.65 139.37 191.54 323.71 222.99 517.94

7 96 16 0.98 22.13 20.01 -14.59 34.60 79.16 136.87 270.70 460.59 219.00 736.94

6 80 16 0.93 21.00 19.22 -14.59 33.81 76.04 133.76 346.74 594.34 214.01 950.95

5 64 16 0.87 19.65 18.27 -14.59 32.86 72.29 130.01 419.03 724.36 208.02 1158.97

4 48 16 0.80 18.07 17.17 -14.59 31.76 67.93 125.64 486.95 850.00 201.03 1360.00

3 32 16 0.71 16.03 15.75 -14.59 30.34 62.31 120.03 549.26 970.03 192.04 1552.04

2 16 16 0.58 13.10 13.70 -14.59 28.29 54.20 111.92 603.46 1081.94 179.07 1731.11

1 0 0 0.00 0.00 0.00 0 0.00 0.00 0.00 603.46 1081.94 0.00 1731.11

k k 1731.11

Story 

Shear 

Total 

(k)

Factored 

Story 

Force (k)

Factored 

Story 

Shear (k)

∑Story Shear 

(Windward) = 603.46

∑Story Shear 

(Total) = 1081.94

Factored Story 

Force =

Wind Pressure (psf) Total 

Pressure 

(psf)

Force (k) 

of 

Windward 

only

Force (k) 

of Total 

Pressure

Story 

Shear 

Windward 

(k)

Floor

Height 

Above 

Ground-

z (ft)

Story 

Height 

(ft)

Kz qz

Table 2c-Wind Loads (East/West) B=247'-3" L=282'-4"

Windward Leeward

Roof 162 14.33 1.13 25.52 22.38 -15.59 37.97 73.00 123.86 73.00 123.86 198.17 198.17

Mech 

Mez. 148.66 18.66 1.11 25.07 22.06 -15.59 37.65 98.11 167.44 171.10 291.30 267.90 466.07

8 130 16 1.07 24.17 21.43 -15.59 37.02 96.80 167.22 267.90 458.52 267.56 733.63

7 114 16 1.03 23.26 20.80 -15.59 36.39 93.95 164.37 361.85 622.90 263.00 996.63

6 98 16 0.98 22.13 20.01 -15.59 35.60 90.39 160.81 452.24 783.71 257.30 1253.93

5 82 16 0.94 21.23 19.38 -15.59 34.97 87.54 157.96 539.78 941.67 252.74 1506.67

4 66 16 0.87 19.65 18.27 -15.59 33.86 82.55 152.97 622.33 1094.65 244.76 1751.43

3 50 16 0.81 18.29 17.33 -15.59 32.92 78.28 148.70 700.60 1243.35 237.92 1989.35

2 34 16 0.72 16.26 15.91 -15.59 31.50 71.86 142.29 772.47 1385.63 227.66 2217.01

1 18 18 0.6 13.55 14.02 -15.59 29.61 71.23 150.45 843.69 1536.09 240.73 2457.73

B1 0 0 0 0.00 0.00 0 0.00 0.00 0.00 843.69 1536.09 0.00 2457.73

k k 2259.56

Total 

Pressure 

(psf)

Force (k) 

of Total 

Pressure

Factored 

Story 

Force (k)

Table 2b-Wind Loads (North/South) B=282'-4" L-247'-3"

Story 

Shear 

Windward 

(k)

Story 

Shear 

Total 

(k)

Factored 

Story 

Force (k)

∑Story Shear 

(Windward) = 843.69

∑Story Shear 

(Total) =

Factored Story 

Force =1536.09

Force (k) 

of 

Windward 

only

Wind Pressure (psf)
Floor

Height 

Above 

Ground-

z (ft)

Story 

Height 

(ft)

Kz qz
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Appendix C: Seismic Calculations 
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Site Class C (Table 20.3-1)

Occupancy III (Table 1-1)

Importance Factor 1.25 (Table 11.5-1)

Structural System

Building Frame Sytem: 

Ordinary Reinforced 

Concrete Shear Wall

(Table 12.2-1)

Spectral Response Acceleration, short Ss 0.209 g (USGS)

Spectral Response Acceleration, 1 s S1 0.081g (USGS)

Site Coefficient Fa 1.2 (Table 11.4-1)

Site Coefficient Fv 1.7 (Table 11.4-2)

MCE Spectral Response Acceleration, 

short
SMS 0.251 (Eq. 11.4-1)

MCE Spectral Response Acceleration, 1 s SM1 0.092 (Eq.11.4-2)

Design Spectral Acceleration, short SDS 0.167 (Eq. 11.4-3)

Design Spectral Acceleration, 1s SD1 0.092 (Eq. 11.4-4

Seismic Design Category SDC B (Eq. 11.6-2)

Response Modification Coefficient R 5 (Table 12.2-1)

Approximate Period Parameter Ct 0.02 (Table 12.8-2)

Building Height (above grade) hn 162

Approximate Period Parameter x 0.75 (Table 12.8-2)

Calculated Period Upper Limit Coefficient Cu 1.7 (Table 12.8-1)

Approximate Fundamental Period Ta 0.92 s (Eq. 12.8-7)

Fundamental Period Max Tmax 1.56 (Sec. 12.8.2)

Long Period Transition Period TL 8 g (Fig. 22-15)

Seismic Response Coefficient Cs 0.025 (Eq. 12.8-2)

Structural Period Exponent k 1.21 (Sec. 12.8.3)

Table 3a - Seismic Design Variables
ASCE 7-05 

References
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Level

Story 

Weight Wx 

(k)

Height hx 

(ft) hx
k

wxhx
k

Cvx

Lateral 

Force Fx 

(k)

Story 

Shear Vx 

(k)

Roof 876.45 162 471.53 413276.12 0.04 42.99 0.00

Mech 

Mez. 3452.93 148.66 424.97 1467380.25 0.15 152.65 42.99

8.00 5341.01 130 361.30 1929722.44 0.19 200.75 195.64

7.00 5341.01 114 308.22 1646183.56 0.17 171.25 396.39

6.00 5341.01 98 256.67 1370903.68 0.14 142.61 567.65

5.00 5341.01 82 206.88 1104938.62 0.11 114.95 710.26

4.00 5341.01 66 159.09 849711.61 0.09 88.40 825.21

3.00 5341.01 50 113.70 607263.39 0.06 63.17 913.60

2.00 5341.01 34 71.30 380813.98 0.04 39.62 976.78

1.00 5095.87 18 33.03 168305.41 0.02 17.51 1016.39

Table 3c- Seismic Loads

Floor Area (sf)
Composite 

Deck (3 psf)

NonComposite 

Deck (5psf)

Slab LWC 

(115 pcf)

Superimposed DL 

(Partion's,finishes, 

MEP) (25psf)

Total 

Weight (k)

Penthouse Roof 13473.70 0.00 67.37 336.84 336.84 741.05

Lower Penthouse 22224.10 0.00 111.12 2555.77 555.60 3222.49

PH/Roof 34824.70 104.47 0.00 4004.84 870.62 4979.93

7.00 34824.70 104.47 0.00 4004.84 870.62 4979.93

6.00 34824.70 104.47 0.00 4004.84 870.62 4979.93

5.00 34824.70 104.47 0.00 4004.84 870.62 4979.93

4.00 34824.70 104.47 0.00 4004.84 870.62 4979.93

3.00 34824.70 104.47 0.00 4004.84 870.62 4979.93

2.00 34824.70 104.47 0.00 4004.84 870.62 4979.93

1.00 33226.20 99.68 0.00 3821.01 830.66 4751.35

Total (Non-Structural 

Steel)= 
43574.42

Structural Steel = 3242.43

Exterior Walls = 2884.49

Total Weight = 49701.33

Table 3b - Total Redesign Building Weight for Seismic
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42.9 k 

195.64 k  

396.39 k 

567.65 k 

710.26 k 

825.21 k 

913.6 k 

976.78 k 

1016.39 k 

 

42.9 k 

152.65 k 

200.75 k 

171.25 k 

142.61 k 

114.95 k 

88.4 k 

63.17 k 

39.62 k 

17.51 k 

1016.39 k  
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Appendix D: Gravity Beams & Girders Calculations 
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Appendix E: Gravity Column Calculations 
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Appendix F: Lateral Calculations and Frame Elevations 
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Frame Elevation 1 
Frame Elevation 2 Frame Elevation 3 
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Frame Elevation 4 Frame Elevation 5 Frame Elevation 6 
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Frame Elevation 7 & 8 Frame Elevation 9 Frame Elevation 10 
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Frame Elevation 11 Frame Elevation 12 Frame Elevation 13 
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Frame Elevation 14 Frame Elevation 15 Frame Elevation 16 
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Frame Elevation 17 Frame Elevation 18 Frame Elevation 19 Frame Elevation 20 
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Appendix G: Steel Redesign Floor Plans 
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Floor 1 
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Floor 2 
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Floor 3 



Daniel R. Hesington  UNC- IRB 
 
Final Report  Chapel Hill, NC 
 

  
   Page 76|90 

 

   

 Floor 4 
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  Floors 5-7 
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 Roof/Penthouse 



Daniel R. Hesington  UNC- IRB 
 
Final Report  Chapel Hill, NC 
 

  
   Page 79|90 

 

   

  

Lower Penthouse Roof 
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Upper Penthouse Roof 
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Appendix H: Construction Management Breadth 
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Beams and Girders

Item Total CY

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Normal Weight Concrete, 5000 PSI 5024.92 $109.00 $547,716.28 $547,716.28

Item Total CY

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Placing beams, elevated, pumped 5024.92 $29.00 $145,722.68 $13.30 $66,831.44 $212,554.12

Item SFCA

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Forms in Place, Beams and Girders, 3 use 282568 $1.11 $313,650.48 $4.56 $1,288,510.08 $1,602,160.56

Item Ton

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Reinforcing in Place, Beams and Girders, #3 to #7 218.47 $800.00 $174,776.00 $700.00 $152,929.00 $327,705.00

Columns

Item Total CY

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Normal Weight Concrete, 7000 PSI 436.63 $163.50 $71,389.01 $71,389.01

Normal Weight Concrete, 5000 PSI 727.7 $109.00 $79,319.30 $79,319.30

Item Total CY

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost

Placing columns, 24" thick, pumped 1164.3 $19.05 $22,179.92 $8.70 $10,129.41 $32,309.33

Item SFCA

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost

Forms in Place, 24" x 24" Columns, 3 use 68744.54 $0.91 $62,557.53 $3.99 $274,290.71 $336,848.25

Item Ton

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost

Reinforcing in Place, Columns, #8 to #18 75.78 $800.00 $60,624.00 $490.00 $37,132.20 $97,756.20

Shear Walls

Item Total CY

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost

Normal Weight Concrete, 7000 PSI 2345.99 $163.50 $383,569.37 $383,569.37

Normal Weight Concrete, 5000 PSI 1407.6 $109.00 $153,428.40 $153,428.40

Item Total CY

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Placing Walls, 12" thick, direct chute 3753.59 $12.85 $48,233.63 $0.61 $2,289.69 $50,523.32

Item SFCA

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Forms in Place, 8' to 16' Walls, 3 use 183444.4 $0.72 $132,079.97 $3.71 $680,578.72 $812,658.69

Item Ton

Unit Mat'l 

Cost Mat'l Cost

Unit Labor 

Cost Labor Cost

Unit Equip. 

Cost Equip. Cost

Total Item 

Cost
Reinforcing in Place, Walls, #3 to #7 54.23 $760.00 $41,214.80 $375.00 $20,336.25 $61,551.05

Reinforcing in Place, Walls, #8 to #18 55.32 $760.00 $42,043.20 $281.00 $15,544.92 $57,588.12

Subtotals $2,062,368.33 $2,685,458.12 $79,250.54 $4,827,076.98

Adjusted for Location (0.91) $4,392,640.05

Design Contingency (1.5%) $65,889.60

Escalation Contingency (3.5%) $153,742.40

Insurance (3%) $131,779.20

Bonds (2%) $87,852.80

Overhead & Profit (10%) $439,264.01

$5,271,168.06Total Structural Concrete Cost:

Structural Concrete Estimate
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Member Size Unit Quantity Length (LF)

Unit 

Mat'l 

Cost Mat'l Cost

Unit 

Labor 

Cost

Labor 

Cost

Unit 

Equipment 

Cost

Equipment 

Cost

Total Item 

Cost
Beams and Girders

Wide Flange Shapes

W8X10 LF 379 5414.94000 $12.10 $65,521 $2.83 $15,324 $2.68 $14,512 $95,357

W8X13 LF 2 42.67000 $18.15 $774 $2.83 $121 $2.68 $114 $1,010

W8X15 LF 1 21.67000 $18.15 $393 $2.83 $61 $2.68 $58 $513

W10X12 LF 106 2573.21000 $14.50 $37,312 $2.83 $7,282 $2.68 $6,896 $51,490

W12X14 LF 294 5950.40000 $19.35 $115,140 $1.93 $11,484 $1.83 $10,889 $137,514

W12X16 LF 62 1288.46000 $19.35 $24,932 $1.93 $2,487 $1.83 $2,358 $29,776

W12X19 LF 596 12557.09000 $19.35 $242,980 $1.93 $24,235 $1.83 $22,979 $290,194

W12X40 LF 133 1855.61000 $42.50 $78,863 $2.10 $3,897 $1.98 $3,674 $86,434

W14X22 LF 737 15626.38000 $31.50 $492,231 $1.71 $26,721 $1.62 $25,315 $544,267

W16X26 LF 82 1780.83000 $31.50 $56,096 $1.71 $3,045 $1.62 $2,885 $62,026

W16X31 LF 188 3830.02000 $37.50 $143,626 $1.89 $7,239 $1.79 $6,856 $157,720

W16X50 LF 2 20.01000 $60.50 $1,211 $2.12 $42 $2.01 $40 $1,293

W18X35 LF 52 1133.84000 $42.50 $48,188 $2.65 $3,005 $1.83 $2,075 $53,268

W18X40 LF 1 31.33000 $48.50 $1,520 $2.65 $83 $1.83 $57 $1,660

W18X55 LF 1 30.67000 $66.50 $2,040 $2.79 $86 $1.92 $59 $2,184

W18X60 LF 11 341.33000 $66.50 $22,698 $2.79 $952 $1.92 $655 $24,306

W18X65 LF 4 124.00000 $78.50 $9,734 $2.82 $350 $1.95 $242 $10,325

W18X71 LF 15 460.00000 $78.50 $36,110 $2.82 $1,297 $1.95 $897 $38,304

W18X76 LF 2 66.00000 $92.00 $6,072 $2.82 $186 $1.95 $129 $6,387

W18X86 LF 10 341.00000 $104.00 $35,464 $2.82 $962 $1.95 $665 $37,091

W18X97 LF 93 3173.95000 $104.00 $330,091 $2.82 $8,951 $1.95 $6,189 $345,231

W21X101 LF 2 69.33000 $122.00 $8,458 $2.54 $176 $1.75 $121 $8,756

W40X183 LF 1 31.67000 $235.00 $7,442 $2.26 $72 $1.56 $49 $7,563

Columns

Wide Flange Shapes

W10X33 LF 205 3344.00000 $54.50 $182,248 $1.64 $5,484 $1.56 $5,217 $192,949

W10X39 LF 35 560.00000 $54.50 $30,520 $1.64 $918 $1.56 $874 $32,312

W10X45 LF 32 512.00000 $54.50 $27,904 $1.64 $840 $1.56 $799 $29,542

W10X49 LF 47 752.00000 $54.50 $40,984 $1.64 $1,233 $1.56 $1,173 $43,390

W10X54 LF 5 80.00000 $54.50 $4,360 $1.64 $131 $1.56 $125 $4,616

W10X60 LF 10 160.00000 $54.50 $8,720 $1.64 $262 $1.56 $250 $9,232

W10X68 LF 11 176.00000 $82.50 $14,520 $1.72 $303 $1.63 $287 $15,110

W10X77 LF 9 144.00000 $82.50 $11,880 $1.72 $248 $1.63 $235 $12,362

W10X88 LF 2 32.00000 $82.50 $2,640 $1.72 $55 $1.63 $52 $2,747

W10X100 LF 2 32.00000 $82.50 $2,640 $1.72 $55 $1.63 $52 $2,747

W10X112 LF 12 192.00000 $136.00 $26,112 $1.77 $340 $1.67 $321 $26,772

W12X40 LF 88 1408.00000 $60.50 $85,184 $1.64 $2,309 $1.56 $2,196 $89,690

W12X45 LF 6 96.00000 $60.50 $5,808 $1.64 $157 $1.56 $150 $6,115

W12X50 LF 16 256.00000 $60.50 $15,488 $1.64 $420 $1.56 $399 $16,307

W12X53 LF 15 240.00000 $60.50 $14,520 $1.64 $394 $1.56 $374 $15,288

W12X58 LF 8 128.00000 $60.50 $7,744 $1.64 $210 $1.56 $200 $8,154

W12X65 LF 15 240.00000 $60.50 $14,520 $1.64 $394 $1.56 $374 $15,288

W12X72 LF 9 144.00000 $60.50 $8,712 $1.64 $236 $1.56 $225 $9,173

W12X79 LF 31 496.00000 $60.50 $30,008 $1.64 $813 $1.56 $774 $31,595

W12X87 LF 6 104.00000 $105.00 $10,920 $1.72 $179 $1.63 $170 $11,268

W12X96 LF 1 16.00000 $105.00 $1,680 $1.72 $28 $1.63 $26 $1,734

W12X106 LF 1 16.00000 $105.00 $1,680 $1.72 $28 $1.63 $26 $1,734

W12X190 LF 6 96.00000 $230.00 $22,080 $1.86 $179 $1.76 $169 $22,428

W14X43 LF 33 536.00000 $89.50 $47,972 $1.72 $922 $1.63 $874 $49,768

W14X48 LF 4 64.00000 $89.50 $5,728 $1.72 $110 $1.63 $104 $5,942

W14X53 LF 12 192.00000 $89.50 $17,184 $1.72 $330 $1.63 $313 $17,827

W14X61 LF 40 640.00000 $89.50 $57,280 $1.72 $1,101 $1.63 $1,043 $59,424

W14X68 LF 11 176.00000 $89.50 $15,752 $1.72 $303 $1.63 $287 $16,342

W14X74 LF 13 208.00000 $89.50 $18,616 $1.72 $358 $1.63 $339 $19,313

W14X82 LF 9 144.00000 $89.50 $12,888 $1.72 $248 $1.63 $235 $13,370

W14X90 LF 38 608.00000 $89.50 $54,416 $1.72 $1,046 $1.63 $991 $56,453

W14X99 LF 3 48.00000 $89.50 $4,296 $1.72 $83 $1.63 $78 $4,457

W14X109 LF 2 32.00000 $89.50 $2,864 $1.72 $55 $1.63 $52 $2,971

W14X145 LF 10 160.00000 $145.00 $23,200 $1.77 $283 $1.67 $267 $23,750

W14X159 LF 2 32.00000 $145.00 $4,640 $1.77 $57 $1.67 $53 $4,750

W14X176 LF 3 48.00000 $213.00 $10,224 $1.86 $89 $1.76 $84 $10,398

W14X193 LF 1 16.00000 $213.00 $3,408 $1.86 $30 $1.76 $28 $3,466

Braced Frames

Wide Flange Shapes

Columns

W18X76 LF 164 2640.00000 $92.00 $242,880 $2.82 $7,445 $1.95 $5,148 $255,473

W18X97 LF 1 16.00000 $104.00 $1,664 $2.82 $45 $1.95 $31 $1,740

W18X106 LF 25 400.00000 $128.00 $51,200 $2.82 $1,128 $1.95 $780 $53,108

W18X130 LF 16 256.00000 $148.00 $37,888 $2.54 $650 $1.75 $448 $38,986

W18X158 LF 2 32.00000 $148.00 $4,736 $2.54 $81 $1.75 $56 $4,873

W18X175 LF 6 96.00000 $148.00 $14,208 $2.54 $244 $1.75 $168 $14,620

Beams

W16X67 LF 219 4510.70000 $77.50 $349,579 $2.36 $10,645 $1.69 $7,623 $367,848

Braces

HSS10X10X5/8 LF 1 16.90000 $1,200.00 $75 $29.50 $31 $27.50 $29 $135

HSS10X10X1/2 LF 415 8059.90000 $1,200.00 $31,125 $29.50 $14,860 $27.50 $13,853 $59,838

HSS12X12X1/2 LF 20 440.30000 $1,200.00 $1,500 $29.50 $812 $27.50 $757 $3,069

Subtotal Costs $3,351,091 $174,228 $155,825 $3,681,143.53

Adjusted for Location (0.91) $3,349,840.61

Design Contingency (1.5%) $50,247.61

Escalation Contingency (3.5%) $117,244.42

Insurance (3%) $100,495.22

Bonds (2%) $66,996.81

Overhead & Profit (10%) $334,984.06

$4,019,808.73

Structural Steel Estimate

Total Structural Steel Cost:
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Member Size Unit Quantity Length (LF)

Unit 

Mat'l 

Cost Mat'l Cost

Unit 

Labor 

Cost

Labor 

Cost

Unit 

Equipment 

Cost

Equipment 

Cost

Total Item 

Cost
Beams and Girders

Wide Flange Shapes

W8X10 LF 379 5414.94000 $12.10 $65,521 $2.83 $15,324 $2.68 $14,512 $95,357

W8X13 LF 2 42.67000 $18.15 $774 $2.83 $121 $2.68 $114 $1,010

W8X15 LF 1 21.67000 $18.15 $393 $2.83 $61 $2.68 $58 $513

W10X12 LF 106 2573.21000 $14.50 $37,312 $2.83 $7,282 $2.68 $6,896 $51,490

W12X14 LF 294 5950.40000 $19.35 $115,140 $1.93 $11,484 $1.83 $10,889 $137,514

W12X16 LF 62 1288.46000 $19.35 $24,932 $1.93 $2,487 $1.83 $2,358 $29,776

W12X19 LF 596 12557.09000 $19.35 $242,980 $1.93 $24,235 $1.83 $22,979 $290,194

W12X40 LF 133 1855.61000 $42.50 $78,863 $2.10 $3,897 $1.98 $3,674 $86,434

W14X22 LF 737 15626.38000 $31.50 $492,231 $1.71 $26,721 $1.62 $25,315 $544,267

W16X26 LF 82 1780.83000 $31.50 $56,096 $1.71 $3,045 $1.62 $2,885 $62,026

W16X31 LF 188 3830.02000 $37.50 $143,626 $1.89 $7,239 $1.79 $6,856 $157,720

W16X50 LF 2 20.01000 $60.50 $1,211 $2.12 $42 $2.01 $40 $1,293

W18X35 LF 52 1133.84000 $42.50 $48,188 $2.65 $3,005 $1.83 $2,075 $53,268

W18X40 LF 1 31.33000 $48.50 $1,520 $2.65 $83 $1.83 $57 $1,660

W18X55 LF 1 30.67000 $66.50 $2,040 $2.79 $86 $1.92 $59 $2,184

W18X60 LF 11 341.33000 $66.50 $22,698 $2.79 $952 $1.92 $655 $24,306

W18X65 LF 4 124.00000 $78.50 $9,734 $2.82 $350 $1.95 $242 $10,325

W18X71 LF 15 460.00000 $78.50 $36,110 $2.82 $1,297 $1.95 $897 $38,304

W18X76 LF 2 66.00000 $92.00 $6,072 $2.82 $186 $1.95 $129 $6,387

W18X86 LF 10 341.00000 $104.00 $35,464 $2.82 $962 $1.95 $665 $37,091

W18X97 LF 93 3173.95000 $104.00 $330,091 $2.82 $8,951 $1.95 $6,189 $345,231

W21X101 LF 2 69.33000 $122.00 $8,458 $2.54 $176 $1.75 $121 $8,756

W40X183 LF 1 31.67000 $235.00 $7,442 $2.26 $72 $1.56 $49 $7,563

Columns

Wide Flange Shapes

W10X33 LF 205 3344.00000 $54.50 $182,248 $1.64 $5,484 $1.56 $5,217 $192,949

W10X39 LF 35 560.00000 $54.50 $30,520 $1.64 $918 $1.56 $874 $32,312

W10X45 LF 32 512.00000 $54.50 $27,904 $1.64 $840 $1.56 $799 $29,542

W10X49 LF 47 752.00000 $54.50 $40,984 $1.64 $1,233 $1.56 $1,173 $43,390

W10X54 LF 5 80.00000 $54.50 $4,360 $1.64 $131 $1.56 $125 $4,616

W10X60 LF 10 160.00000 $54.50 $8,720 $1.64 $262 $1.56 $250 $9,232

W10X68 LF 11 176.00000 $82.50 $14,520 $1.72 $303 $1.63 $287 $15,110

W10X77 LF 9 144.00000 $82.50 $11,880 $1.72 $248 $1.63 $235 $12,362

W10X88 LF 2 32.00000 $82.50 $2,640 $1.72 $55 $1.63 $52 $2,747

W10X100 LF 2 32.00000 $82.50 $2,640 $1.72 $55 $1.63 $52 $2,747

W10X112 LF 12 192.00000 $136.00 $26,112 $1.77 $340 $1.67 $321 $26,772

W12X40 LF 88 1408.00000 $60.50 $85,184 $1.64 $2,309 $1.56 $2,196 $89,690

W12X45 LF 6 96.00000 $60.50 $5,808 $1.64 $157 $1.56 $150 $6,115

W12X50 LF 16 256.00000 $60.50 $15,488 $1.64 $420 $1.56 $399 $16,307

W12X53 LF 15 240.00000 $60.50 $14,520 $1.64 $394 $1.56 $374 $15,288

W12X58 LF 8 128.00000 $60.50 $7,744 $1.64 $210 $1.56 $200 $8,154

W12X65 LF 15 240.00000 $60.50 $14,520 $1.64 $394 $1.56 $374 $15,288

W12X72 LF 9 144.00000 $60.50 $8,712 $1.64 $236 $1.56 $225 $9,173

W12X79 LF 31 496.00000 $60.50 $30,008 $1.64 $813 $1.56 $774 $31,595

W12X87 LF 6 104.00000 $105.00 $10,920 $1.72 $179 $1.63 $170 $11,268

W12X96 LF 1 16.00000 $105.00 $1,680 $1.72 $28 $1.63 $26 $1,734

W12X106 LF 1 16.00000 $105.00 $1,680 $1.72 $28 $1.63 $26 $1,734

W12X190 LF 6 96.00000 $230.00 $22,080 $1.86 $179 $1.76 $169 $22,428

W14X43 LF 33 536.00000 $89.50 $47,972 $1.72 $922 $1.63 $874 $49,768

W14X48 LF 4 64.00000 $89.50 $5,728 $1.72 $110 $1.63 $104 $5,942

W14X53 LF 12 192.00000 $89.50 $17,184 $1.72 $330 $1.63 $313 $17,827

W14X61 LF 40 640.00000 $89.50 $57,280 $1.72 $1,101 $1.63 $1,043 $59,424

W14X68 LF 11 176.00000 $89.50 $15,752 $1.72 $303 $1.63 $287 $16,342

W14X74 LF 13 208.00000 $89.50 $18,616 $1.72 $358 $1.63 $339 $19,313

W14X82 LF 9 144.00000 $89.50 $12,888 $1.72 $248 $1.63 $235 $13,370

W14X90 LF 38 608.00000 $89.50 $54,416 $1.72 $1,046 $1.63 $991 $56,453

W14X99 LF 3 48.00000 $89.50 $4,296 $1.72 $83 $1.63 $78 $4,457

W14X109 LF 2 32.00000 $89.50 $2,864 $1.72 $55 $1.63 $52 $2,971

W14X145 LF 10 160.00000 $145.00 $23,200 $1.77 $283 $1.67 $267 $23,750

W14X159 LF 2 32.00000 $145.00 $4,640 $1.77 $57 $1.67 $53 $4,750

W14X176 LF 3 48.00000 $213.00 $10,224 $1.86 $89 $1.76 $84 $10,398

W14X193 LF 1 16.00000 $213.00 $3,408 $1.86 $30 $1.76 $28 $3,466

Braced Frames

Wide Flange Shapes

Columns

W18X76 LF 164 2640.00000 $92.00 $242,880 $2.82 $7,445 $1.95 $5,148 $255,473

W18X97 LF 1 16.00000 $104.00 $1,664 $2.82 $45 $1.95 $31 $1,740

W18X106 LF 25 400.00000 $128.00 $51,200 $2.82 $1,128 $1.95 $780 $53,108

W18X130 LF 16 256.00000 $148.00 $37,888 $2.54 $650 $1.75 $448 $38,986

W18X158 LF 2 32.00000 $148.00 $4,736 $2.54 $81 $1.75 $56 $4,873

W18X175 LF 6 96.00000 $148.00 $14,208 $2.54 $244 $1.75 $168 $14,620

Beams

W16X67 LF 219 4510.70000 $77.50 $349,579 $2.36 $10,645 $1.69 $7,623 $367,848

Braces

HSS10X10X5/8 LF 1 16.90000 $1,200.00 $75 $29.50 $31 $27.50 $29 $135

HSS10X10X1/2 LF 415 8059.90000 $1,200.00 $31,125 $29.50 $14,860 $27.50 $13,853 $59,838

HSS12X12X1/2 LF 20 440.30000 $1,200.00 $1,500 $29.50 $812 $27.50 $757 $3,069

Subtotal Costs $3,351,091 $174,228 $155,825 $3,681,143.53

Adjusted for Location (0.91) $3,349,840.61

Design Contingency (1.5%) $50,247.61

Escalation Contingency (3.5%) $117,244.42

Insurance (3%) $100,495.22

Bonds (2%) $66,996.81

Overhead & Profit (10%) $334,984.06

$4,019,808.73

Structural Steel Estimate

Total Structural Steel Cost:
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Appendix I: Enclosure Breadth: Blast Design 
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