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A.1 Snow Loading 

Design Parameters 
 

Pg 25.00 psf Ground Snow Load - Figure 1608.2 

  
Above Tree 

Line Terrain Category - Section 1609.4 
  Fully Exposed Roof Exposure - Table 1608.3.1b 

Ce  0.8 Exposure Factor - Table 1608.3.1 
Ct 1.00 Thermal Factor - Section 1608.3.2 

  I Importance Category - Table 1604.5 
I  1.0 Importance Factor - Table 1609.5 

Pf  20.00 psf Flat Roof Snow Load,   Pf = 0.7 * Ce * Ct * Is * Pg - Section 1608.3 
D  17 pcf Snow density,D = 0.13Pg +14 <= 30 pcf - 1608.7 
hb  1' Height of minimum roof snow load, (Default, Pf/D) - 1608.7 
hr  19' Difference in height between upper and lower roofs 
hc  17' Difference in height between upper roof and top of flat roof snow 

lu, high 36' Horizontal dimension of upper roof normal to the line of change of roof level 
lu, low   48' Horizontal dimension of lower roof normal to the line of change of roof level 

         
Drift Calculations   

Drift location 
Calc. hd 

(ft) 
Corrected 

hd (ft) Pd (psf) Pmax (psf) Wd   
Windward Drift   1.73 1.73 29.77 49.77 6.90   
Leeward Drift 1.95 1.95 33.70 53.70 7.81   
Design Drift 1.95 1.95 33.7 53.7 7.8   
          

X Y A1 (psf) A2 (psf) Total (psf)     
2.0 45 45 4 49     
4.0 36 36 4 41     
6.0 28 28 4 32     
7.8 20 20 4 24     
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Design Parameters 

 
Pg 25.00 psf Ground Snow Load - Figure 1608.2 

  
Above Tree 

Line Terrain Category - Section 1609.4 
  Fully Exposed Roof Exposure - Table 1608.3.1b 

Ce  0.7 Exposure Factor - Table 1608.3.1 
Ct 1.00 Thermal Factor - Section 1608.3.2 

  I Importance Category - Table 1604.5 
I  1.0 Importance Factor - Table 1609.5 

Pf  20.00 psf Flat Roof Snow Load,   Pf = 0.7 * Ce * Ct * Is * Pg - Section 1608.3 
D  17.25 pcf Snow density,D = 0.13Pg +14 <= 30 pcf - 1608.7 
hb  1.16' Height of minimum roof snow load, (Default, Pf/D) - 1608.7 
hr  18.5' Difference in height between upper and lower roofs 
hc  17.3' Difference in height between upper roof and top of flat roof snow 

lu, high 44' Horizontal dimension of upper roof normal to the line of change of roof level 
lu, low   130' Horizontal dimension of lower roof normal to the line of change of roof level 

         
Drift Calculations   

Drift location 
Calc. hd 

(ft) 
Corrected 

hd (ft) Pd (psf) Pmax (psf) Wd   
Windward Drift   2.85 2.85 49.14 69.14 11.39   
Leeward Drift 2.19 2.19 37.82 57.82 8.77   
Design Drift 2.85 2.85 49.1 69.1 11.4   
          

X Y A1 (psf) A2 (psf) Total (psf)     
2.0 61 61 4 65     
4.0 52 52 4 56     
6.0 43 43 4 48     
8.0 35 35 4 39     

10.0 26 26 4 30     
11.4 20 20 3 23     
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A.2 Lateral Loading 
 
A.2.1 Wind 
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A.2.2 Seismic 
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B.1 Post-tensioned Slab 
 
Given:  Live Load = 80 psf 

 Dead Load = 100 psf (assuming 8” thick slab) 

 Total Load = 180 psf 

Preliminary Design: 

• Balance Load:  

• Net Load: 
psfpsfpsf

TL

n

pren

9090180 =−=

−=

ω

ωω
 

• Design limits 

o Cover: ¾” from top and bottom 

o Allowable Stresses: Class U 

 At time of jacking 

• psif c 000,6' =  

• Compression (18.4.2a) ( ) psipsif c 600,3000,66.0'60.0 ===  

• Tension (18.4.2b) psipsif c 23260003'3 ===  

 At service 

• psif c 000,6' =  

• Compression ( ) psipsif c 700,2000,645.0'45.0 ===  

• Tension psipsif c 46560006'6 ===  

o Average pre-compression limits = 125 psi (min) 

= 300 psi (max) 

o Target Load Balances: 60%-80% of selfweight for slabs.  Use 75% 

 ( ) psfpsf

slab

pre

pre

7510075.0

75.0

==

=

ω

ω
 

• Tendon profile 

o "0.4=Aa  

o "75.3"75.1
2

)"0.7"0.4(
=−

+
=Ba  

• Prestress Force Required to Balance 70% of selfweight 
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o ( )( ) klfplfpsfwb 68.33675'5.5210070.0 ===  

• Force needed in tendons to counteract the load in bay A-B. 

o ( )
( ) kklf

a
lw

P
A

b 1323
12/"75.38

'3068.3
8

22

===  

• Check Precompression 

o ( ) 49
/6.26

1323# ==
tendonk

ktendons  tendons 

o Actual force for banded tendons: kktendonsPactual 1303)6.26)(49( ==  

o Actual precompression stress: psi
in

k
A

Pactual 259
"8630

1303
2 =
×

=  

 125 psi < 259 psi <300 psi 

o Check Interior Span Force 

 ( )( )
( ) kkklfP 1303827

"68
'3068.3 2

<==  Less force is required in the 

center bay. 

 Check balance load for interior 

• ( )( )( )
( )

klfkwb 7.5
'30

12/"681303
2 ==  

• %100
25.5
7.5

==
klf
klf

w
w

DL

b   

o Effective prestress force, Peff = 1303 k 

 

For further analysis, this layout was entered into RAM Concept and checked further.  
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B.2 Columns 

 
Typical Columns Along Column Line 1 
 

k 2 trib. W 30' 
At 790 sf f'c 6 ksi 

span lab 52.5' beam 800 plf 
span lbc 36' 

 

  wLL At (ft2) Ai (ft2) = 
At x k  

Reduction 
= 0.25+15/√Ai 

LL 
(k) 

wDL 

(psf) 
DL 
(k) Pu (k) wuTL 

(psf) 
FEMab 

R 60 790 1,580 0.63 30 65 72 134 k 3.24 447'k 
15 80 1,580 3,160 0.52 65 115 224 373 k 7.98 1100'k 
14 80 2,370 4,740 0.47 89 115 336 545 k 7.98 1100'k 
13 80 3,160 6,320 0.44 111 115 447 714 k 7.98 1100'k 
12 80 3,950 7,900 0.42 132 115 559 883 k 7.98 1100'k 
11 80 4,740 9,480 0.40 153 115 671 1050 k 7.98 1100'k 
10 80 5,530 11,060 0.40 177 115 783 1223 k 7.98 1100'k 
9 80 6,320 12,640 0.40 202 115 895 1397 k 7.98 1100'k 
8 80 7,110 14,220 0.40 228 115 1007 1572 k 7.98 1100'k 
7 80 7,900 15,800 0.40 253 115 1119 1747 k 7.98 1100'k 
6 80 8,690 17,380 0.40 278 115 1230 1921 k 7.98 1100'k 
5 80 9,480 18,960 0.40 303 115 1342 2096 k 7.98 1100'k 
4 80 10,270 20,540 0.40 329 115 1454 2271 k 7.98 1100'k 
3 80 11,060 22,120 0.40 354 115 1566 2445 k 7.98 1100'k 
2 80 11,850 23,700 0.40 379 115 1678 2620 k 7.98 1100'k 

 
  b h γ Rn Kn ρ As   

R 20 in 20 in 0.80 0.1717 0.0862 0.031 12.4 (8) #11
15 20 in 26 in 0.85 0.2503 0.1839 0.042 21.84 (14) #11
14 20 in 26 in 0.85 0.2503 0.2685 0.048 24.96 (16) #11
13 20 in 26 in 0.85 0.2503 0.3522 0.048 24.96 (16) #11
12 20 in 26 in 0.85 0.2503 0.4353 0.048 24.96 (16) #11
11 20 in 26 in 0.85 0.2503 0.5180 0.048 24.96 (16) #11
10 20 in 26 in 0.85 0.2503 0.6029 0.048 24.96 (16) #11
9 20 in 30 in 0.87 0.1880 0.5972 0.047 28.2 (18) #11
8 20 in 30 in 0.87 0.1880 0.6718 0.047 28.2 (18) #11
7 20 in 30 in 0.87 0.1880 0.7464 0.047 28.2 (18) #11
6 20 in 30 in 0.87 0.1880 0.8211 0.047 28.2 (18) #11
5 20 in 30 in 0.87 0.1880 0.8957 0.075 45 (20) #14
4 20 in 30 in 0.87 0.1880 0.9704 0.075 45 (20) #14
3 20 in 30 in 0.87 0.1880 1.0450 0.075 45 (20) #14
2 20 in 30 in 0.87 0.1880 1.1197 0.075 45 (20) #14
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Typical Columns Along Column Line 3 
 

k 2 trib. W 30' 
At 540 sf f'c 6 ksi 

span lab 52.5' beam 800 plf 
span lbc 36' 

 

  wLL At 
(ft2) 

Ai (ft2) 
= At x k  

Reduction= 
0.25+15/√Ai 

LL 
(k) 

wDL 
(psf) 

DL 
(k) Pu (k) wuTL 

(psf) 
wuDL 
(psf) FEMbc 

R 60 540 1,080 0.71 23 65 50 96 k 3.24 2.34 152'k 
15 80 1,080 2,160 0.57 49 115 153 263 k 7.98 4.14 268'k 
14 80 1,620 3,240 0.51 67 115 230 382 k 7.98 4.14 268'k 
13 80 2,160 4,320 0.48 83 115 306 499 k 7.98 4.14 268'k 
12 80 2,700 5,400 0.45 98 115 383 616 k 7.98 4.14 268'k 
11 80 3,240 6,480 0.44 113 115 459 732 k 7.98 4.14 268'k 
10 80 3,780 7,560 0.42 128 115 536 847 k 7.98 4.14 268'k 
9 80 4,320 8,640 0.41 142 115 612 962 k 7.98 4.14 268'k 
8 80 4,860 9,720 0.40 156 115 689 1076 k 7.98 4.14 268'k 
7 80 5,400 10,800 0.40 173 115 765 1194 k 7.98 4.14 268'k 
6 80 5,940 11,880 0.40 190 115 842 1314 k 7.98 4.14 268'k 
5 80 6,480 12,960 0.40 207 115 918 1433 k 7.98 4.14 268'k 
4 80 7,020 14,040 0.40 225 115 995 1553 k 7.98 4.14 268'k 
3 80 7,560 15,120 0.40 242 115 1071 1672 k 7.98 4.14 268'k 
2 80 8,100 16,200 0.40 259 115 1148 1792 k 7.98 4.14 268'k 

 

  b h γ Rn Kn ρ As   

R 18 in 18 in 0.78 0.080 0.076 0.022 7.128 (9) #8 
15 18 in 24 in 0.83 0.080 0.156 0.022 9.504 (12) #8 
14 18 in 24 in 0.83 0.080 0.227 0.08 34.56 (10) #8 
13 18 in 24 in 0.83 0.080 0.296 0.08 34.56 (10) #8 
12 18 in 24 in 0.83 0.080 0.366 0.08 34.56 (10) #8 
11 18 in 24 in 0.83 0.080 0.434 0.08 34.56 (10) #8 
10 18 in 24 in 0.83 0.080 0.503 0.08 34.56 (10) #8 
9 18 in 24 in 0.83 0.080 0.571 0.03 12.96 (16) #8 
8 18 in 28 in 0.86 0.058 0.548 0.03 15.12 (16) #8 
7 18 in 28 in 0.86 0.058 0.608 0.03 15.12 (16) #8 
6 18 in 28 in 0.86 0.058 0.668 0.03 15.12 (16) #8 
5 18 in 28 in 0.86 0.058 0.729 0.05 25.2 (16) #11
4 18 in 28 in 0.86 0.058 0.790 0.05 25.2 (16) #11
3 18 in 28 in 0.86 0.058 0.851 0.05 25.2 (16) #11
2 18 in 28 in 0.86 0.058 0.912 0.05 25.2 (16) #11
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Column Schedule 
 C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 

22x 22 18x 18 24x 24 24x 24 22x 22 22x 26 22x 26     
(16)- #9 (18)- #4 (18)- #6 (16)- #9 (20)- #8 (16)- #8 (16)- #6     R 

2228k 1212k 2218k 2533k 2221k 2389k 2171k   
22x 26 18x 24 32x 32 22x 26 22x 26 22x 26 22x 26     

(16)- #6 (18)- #5 (18)- #7 (16)- #9 (20)- #7 (16)- #9 (16)- #6     15 
2171k 1648k 3816k 2520k 2364k 2520k 2171k   

22x 26 18x 24 32x 32 22x 26 22x 26 22x 26 22x 26     
(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #5 (16)- #6 (16)- #6     14 

2171k 1648k 3816k 2171k #N/A 2171k 2171k   
22x 26 18x 24 32x 32 22x 26 22x 26 22x 26 22x 26     

(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #5 (16)- #6 (16)- #6     13 
2171k 1648k 3816k 2171k #N/A 2171k 2171k   

22x 26 18x 24 32x 32 22x 26 22x 26 22x 26 22x 26     
(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #5 (16)- #6 (16)- #6     12 
2170.740k 1647.594k 3815.760k 2170.740k #N/A 2170.740k 2170.740k   

22x 26 18x 24 32x 32 22x 26 22x 26 22x 26 22x 26     
(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #5 (16)- #6 (16)- #6     11 

2171k 1648k 3816k 2171k #N/A 2171k 2171k   
22x 32 18x 28 32x 32 22x 32 22x 32 22x 30 22x 30     

(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #6 (16)- #6 (16)- #6     10 
2608k 1886k 3816k 2608k 2677k 2462k 2462k   

22x 32 18x 28 32x 32 22x 32 22x 32 22x 30 22x 30     
(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #6 (16)- #6 (16)- #6     9 

2608k 1886k 3816k 2608k 2677k 2462k 2462k   
22x 32 18x 28 32x 32 22x 32 22x 32 22x 30 22x 30     

(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #6 (16)- #6 (16)- #6     8 
2608k 1886k 3816k 2608k 2677k 2462k 2462k   

22x 32 18x 28 32x 32 22x 32 22x 32 22x 30 22x 30     
(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #6 (16)- #6 (16)- #6     7 

2608k 1886k 3816k 2608k 2677k 2462k 2462k   
22x 32 18x 28 32x 32 22x 32 22x 32 22x 30 22x 30     

(16)- #6 (18)- #5 (18)- #7 (16)- #6 (20)- #6 (16)- #6 (16)- #6     6 
2608k 1886k 3816k 2608k 2677k 2462k 2462k   

22x 32 18x 28 34x 34 22x 32 22x 32 22x 30 22x 30 12x 12 
(16)- #6 (18)- #5 (18)- #8 (16)- #6 (20)- #6 (16)- #6 (16)- #6 (8)- #4 5 

2608k 1886k 4387k 2608k 2677k 2462k 2462k 539k 
22x 32 18x 28 34x 34 22x 32 22x 32 22x 30 22x 30 12x 12 

(16)- #6 (18)- #5 (18)- #9 (16)- #8 (20)- #8 (16)- #8 (16)- #6 (8)- #4 4 
2608k 1886k 4534k 2827k 2950k 2681k 2462k 539k 

22x 32 18x 28 34x 34 22x 32 22x 32 22x 30 22x 30 12x 12 
(16)- #6 (18)- #5 (18)- #11 (16)- #10 (20)- #10 (16)- #10 (16)- #6 (8)- #4 3 

2608k 1886k 4927k 3126k 3324k 2980k 2462k 539k 
22x 32 18x 28 34x 34 22x 32 22x 32 22x 30 22x 30 12x 12 

(16)- #6 (18)- #6 (18)- #14 (16)- #11 (20)- #11 (16)- #11 (16)- #6 (8)- #4 2 

2608k 1980k 5412k 3307k 3551k 3161k 2462k 539k 
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FEAS IBLE DOMAIN II

-10

-5

0

5

10

15

20

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010

1/Fi

eo

I

II

III

IV

V

B.3 Beams  
Note: All beams analyzed in a similar manner to the following two procedures. 
 
Detailed Calculation of 52’ Post-tensioned beams 

Stresses Losses  Selection of Force
f'c 6000 psi σci 3 ksi  IV V 
f'ci 5000 psi σcs 4 ksi  Fi 1078 k 
fpu 270 ksi σti 0 ksi  Selection of Steel 

fpi 181 ksi σts -1 ksi  0.8fpu 216 ksi 
fpy 243 ksi η 0.85  0.7fpu 189 ksi 

Input Information  As 5.96 sq in

L span 53' Aps 0 sq in  #strands 39 

dc,min 2 in h 24 in  Fi 1080 k 

Section Properties  eo,u 14 in 

A (in2) I (in4) yb (in) yt (in)  eo,l 14 in 
1792 75057 16.1429 7.8571  eo,mid 14 in 

zb (in) zt (in) kb (in) kt (in)  eo,supp 5 in 
4650 9553 5.33 -2.59     

Mmid-span (in-k)    
ωg (plf) ωLL (plf) Mmin Mmax    

3600 2,400 10,825 18,041       
1/Fi 

eo I II III IV V 
-30 -0.0027 -0.0011 0.0018 -0.0015 14.1429 
30 0.0019 0.0013 -0.0013 0.0018 14.1429 

 
 



GATEWAY PLAZA  Wilmington, Delaware 

500 Delaware Ave.    

Elizabeth Hostutler - Structural Option  xx 
Dr. Hanagan - Spring 2006 

FEAS IBLE DO MAIN II
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Detailed Calculation of 36’ Interior Post-tensioned Beam 
Stresses Losses  Selection of Force 

f'c 6000 psi σci 3 ksi  IV V 
f'ci 5000 psi σcs 4 ksi  Fi 430 k 
fpu 270 ksi σti 0 ksi  Selection of Steel 
fpi 181 ksi σts -1 ksi  0.8fpu 216 ksi 
fpy 243 ksi η 0.85  0.7fpu 189 ksi 

Input Information  As 2.37 sq in 

Lspan 36' Aps 0.15 sq in  #strands 16 

dc,min 2 in h 24 in  Fi 443 k 

Section Properties  eo,u 15 in 

A (in2) I (in4) yb (in) yt (in)  eo,l 15 in 
1600 56702 17.12 6.88  eo,mid 15 in 

zb (in) zt (in) kb (in) kt (in)  eo,supp 5 in 
3312 8242 5.15 -2.07     

Mmid-span (in-k)    
ωg 

(plf) ωLL (plf) Mmin Mmax    

3400 2,400 4,807 8,200       
1/Fi 

eo I II III IV V 

-30 -0.0054 
-

0.0019 0.0014 -0.0038 15.12 
30 0.0038 0.0022 -0.0010 0.0043 15.12 
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B.4 Shearwalls 
 
The shearwalls are designed using 4000 psi concrete and use the forces for wind in the north-
south direction for the north-south walls and use the forces for seismic activity in the east-
west direction.  The hand calculations below show preliminary designs and the formulas used 
in the following spreadsheets. 
 

scn

nu

VVV
VV
+=

≤ φ
 

• ( ) kft
inpsihdfV cc 52512'368.0"1240002'2 =⎟

⎠
⎞⎜

⎝
⎛ ××==  

• 
s

dfA
V yv

s =  

o Horizontal Reinforcing 

  ( )( )

"18
"18

"363

"4.86
5

min

175"12'36"12'5.130025.0

0025.0
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2
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min,

=
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⎩

⎪
⎪

⎨

⎧

=

=

=

=××=

=

h
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  Try #6 @ 14”: 0026.0,183 2 == ρinAh  
o Vertical Reinforcing 
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"18
"18
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3

min

0025.00023.00025.00026.0
'36
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0025.0
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Try #6 @ 14”: 0026.0,183 2 == ρinAv  
( )( ) kksiin

s
dfA

V yv
s 271

"14
"12'368.060183 2

=
××

==  

( ) kkV
kkkV

n
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C.1 Composite Steel-Foundation 
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C.2  Composite Steel-Typical Floor 
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C.3 Post-tensioned Concrete-Foundation 
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C.4 Post-tensioned Concrete-Floor Framing  
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C.5 Post-tensioned Concrete-Reinforcement 
 

 



GATEWAY PLAZA  Wilmington, Delaware 

500 Delaware Ave.    

Elizabeth Hostutler - Structural Option  xxix 
Dr. Hanagan - Spring 2006 



GATEWAY PLAZA  Wilmington, Delaware 

500 Delaware Ave.    

Elizabeth Hostutler - Structural Option  xxx 
Dr. Hanagan - Spring 2006 

 



GATEWAY PLAZA  Wilmington, Delaware 

500 Delaware Ave.    

Elizabeth Hostutler - Structural Option  xxxi 
Dr. Hanagan - Spring 2006 

 



GATEWAY PLAZA  Wilmington, Delaware 

500 Delaware Ave.    

Elizabeth Hostutler - Structural Option  xxxii 
Dr. Hanagan - Spring 2006 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D:  BREADTH STUDIES 
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D.1 Mechanical Studies 
 
ASHRAE Standard 62-Ventilation for Indoor Air Quality 
 

Office Az (ft2) Rp Pz Ra Az (ft2) Vbz (cfm) Voz 

(cfm) Vpz (cfm) Zp (cfm) Vou 
(cfm) # diffusers cfm/ 

duct 

1 2911 5 30 0.06 2911 325 325 3782 0.0859 325 6 630 
2 3738 5 38 0.06 3738 415 415 4857 0.0855 415 9 540 
3 3513 5 36 0.06 3513 391 391 4564 0.0857 391 6 761 
4 2137 5 22 0.06 2137 239 239 2776 0.0861 239 4 694 
5 2600 5 26 0.06 2600 286 286 3378 0.0847 286 5 676 
6 2592 5 26 0.06 2592 286 286 3368 0.0849 286 5 674 

Σ 17491       17491   1942     1942     
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D.2 Construction Studies 
D.2.1 Material Takeoffs 

Post-tensioned Concrete 
Beams and Slabs: Takeoffs 

from RAM Concept Beam Formwork 

Volume 687 CY Type # A Contact Area 
Perimeter 719' B-1 1.5 228 SF 341 SFCA 
Floor Area 24000 SF B-2 7.5 298 SF 2231 SFCA 
Slab thickness 8 in B-3 2 150 SF 300 SFCA 
Prestressing 26350 lb B-4 4 168 SF 672 SFCA 
Reinforcing 46.18 tons B-5 25 140 SF 3500 SFCA 
Slab Formwork 21910 sf     Total 7045 SFCA 
Slab Edge Forms 479 SFCA Shearwalls 

Columns # length height Area 
Volume/column 2 CY 6 30' 14' 2430 SF 
# columns/floor 36 2 36' 14' 972 SF 
Volume/floor 72     Total 3402 SF 

  
Composite Steel 

Structural Steel: Takeoffs from RAM Beam 
Steel 107 tons Slab Thickness 4 in 
# shear studs 27352 Frames 50 tons 

Fireproofing 
Beam # A Totals 
W24x55 28 295 8260 
W24x55 20 202 4040 
W24x76 27 185 4995 
Column       
W14x120 36 97.4 3506.4 

  

Amount Material Labor Equipment Cost

A1020-310 4'-0" dia. x 100' 20 Ea 4358 70459 $1,496,329
5'-0" dia. x 100' 6 Ea 8064 144990 $918,324
6'-0" dia. x 100' 10 Ea 11730 172277 $1,840,069

TOTAL $4,254,722

A1020-130 End Bearing Steel Piles Cost
2380 4 pile cluster 5 5625 3325 $44,750
2460 6 pile cluster 8 8425 5025 $107,600
2480 7 pile cluster 7 9825 5850 $109,725
2500 8 pile cluster 5 12600 7525 $100,625
2560 12 pile cluster 9 15400 9200 $221,400

03310-240
Pile caps, incl. forms and 
reinf. 612 108 49 0.31 $96,309

TOTAL $680,409

Caissons

Concrete Filled, Drilled Piers
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D.2.2 Estimates 
 

Amount Material Labor Equipment Cost

03110-405 Beam formwork 7044 SFCA 0.91 4.05 $63,466
03110-420 slab edge forms 479 SFCA 0.48 4.6 $2,432

slab formwork 21910 sf 1.3 2.86 $216,471
03210-600 Slab Reinforcing 46.18 tons 800 380 $72,041
032230-600 Ungrouted Post-tensioned 

strand
26350 lb 0.47 0.87 0.02 $58,761

03300-220 6000 psi Concrete 687 CY 109 $74,883
03310-700 Placing 687 CY 11.5 4.7 $11,129

Total $499,183

03310-240 24"x24" average reinforcing 
including 4 use forms, 
concrete, placement, 
reinforcing

72 CY 370 400 41 $58,392

Total $58,392

B2010-101 12" thick, plain finish, 4000 
psi wall including 4 use 
forms, reinforcing, 
concrete, placement

3402 sf 6.6 15.35 21.95 $97,127

Total $97,127
Total $654,702

Cost/sf $28

Estimate of Post-tensioned Concrete Design for One Typical Floor

Slabs System

Columns

Shearwalls
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Amount Material Labor Equipment Total Cost
05310-300 20 ga. 3-1/4" Metal Deck 23403 SF 1.88 0.34 0.02 $60,380
03210-200 6x6 W1.4xW1.4 234 CSF 19.35 17.35 $12,649
03300-220 6000 psi concrete 253 CY 81 $20,478
03310-700 Placing concrete 253 CY 13.1 5.35 $4,664
05120-260 Curb Edging 718 LF 14 4.95 0.33 $17,397

Total $98,171

05120-680 Offices over 15-stories 107 TON 1900 345 109 $251,878
05090-840 3/4" dia Shear Studs 27352 0.49 0.67 0.28 $57,713

Total $309,591

05120-680
Columns, Beams, and 
Braces 50 TON 1900 345 109 $117,700

07800-600 Decking 22000 SF 0.62 0.54 0.09 $51,260
Beams 17295 SF 0.41 0.45 0.07 $31,650
Columns 3506 SF 0.47 0.62 0.1 $8,521
Total $91,430

TOTAL $616,892
Cost/sf $26

Frames

Fireproofing

Estimate of Composite Steel Design for One Typical Floor

Slabs System

Structural Steel
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D.2.3 Schedule 
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