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Appendix 1: Architectural Sections & Plans
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Appendix 2: Slab Design

eel for + M,
501D ONE-WAY SLABS—SINGLE SPAN Bottom Stee! f :
50 Grade 60 Bars p = 0.0050
r" 4, 000 p8| : .
i : co 1 7 | %, 8 | 8%, 9 V2
ckness (in.) 4 ; 4% | 5 | 5% | 6 6% | A ‘ ‘ ; i
oot e I ¥ | i | i ‘ #6 #6
Bars | W | W | s | w5 MesN w5 | w5 | w6 #6 #E
ftom \ \ 8 12 11 | 10 | 9 2 . 11 1 10 9
Spﬂcmg (m ) 12 ’ 1 ] 10 | \ | | 1 e 3 | . ‘
i | ‘ ! ' % 3 4 i
w3 | wa | owa | o | e ([l ome ) e #4 R4 W4 A W
[ i ' w2l 12! 12! 12 12! 20 12 12
spacing (In.) | 12 ' 12 12 12 12 | ‘ | 1 i i
AR ! i 1 c. i
‘ 3 | #3 | #3 | #4 . M
S Bars | l B o#® | | w] # e B e
spacng () | 11 1 11 11 10 9 | | ‘
e ey [ ] t { |
6a.01 ol To 200 | 0218 | 0240 | 0,300 | 0.310 |[0.338] | 0372 | 0.413 | 0.440 | 0480 0480 0528 0587
\2,“) aonom i | . 1 |
o ! * 100 | 106 | 13 | 1% | 125
ab Wt (psf) 50 | 56 | 63 | 69 | 75 (|81 || 8 | 94 | i | ‘
eel Wt (psf) Q 1.2 5! 131 | 138 | 173 | 183 ||196]| 245 | 220 | 248 | 261 272 | 284 | 304
'LEAR SPAN | FACTORED UBABLE SUPERIMPOSED LOAD (psf)
6-0" 510 | 661 | 841 | | | {
66" 425 | 553 | 705 g f
70" 359 | 467 | 598 | 860 | 982 ]
7.6" 305 | 398 | 511 | 738 | 844 ,
8-0" 260 | 342 | 440 | 639 | 730 || 889 |
8-6" 224 | 205 | 381 | 556 | 637 || 776|| 943 %
9-0" 193 | 256 | 332 | 487 | 558 || 682| | 830 |
9.6" 167 | 223 | 200 | 429 | 492 || 602 | 734 | 808 ’
100" 145 | 194 | 254 | 379 | 435 || 534| | €52 | 799 | 917 ;
106" 126 | 170 | 223 | 336 | 386 || 475| | 582 | 714 | 821 | 973 |
10" 109 | 149 | 197 | 209 | 344 || 424| | 521 | 641 | 737 | 875 | 938 1
116" 95 | 131 | 174 | 266 | 307 | 380| | 467 | 577 | €64 | 790 | 847 ;
120" 82 | M4 | 153 | 238 | 274 | 341| | 421 | 520 | 600 | 715 | 766 | 911 |
126" 71 | 100 | 135 | 212 | 246 || 306| | 379 | 471 | 544 | 649 | 696 | 828 | 991
13-0" 61 | 87 | 119 | 190 | 220 | 276| | 343 | 427 | 493 | 590 | 633 | 755 ! 905
13-6" 52 | 76 | 105 | 170 | 198 | 249| | 310 | 387 | 449 | 538 ! 577 | 690 | 828
14'.0" 44 | 66 | 92 | 152 | 178 | 225 | 281 | 352 | 409 | 491 1 527 | 631 | 759
s——8t——t36——t59>] 203 | 255 | 321 | 373 | 449 | 482 | 579 | 698 |,
15-0 49 | 71 | 122 | 143 TTEIT| 231 | 202 | 341 | 411 | 441 | 531 | 642
156" 41 | 61 | 109 | 128 | 165 | 210 | 266 | 311 | 377 | 405 | 488 | 582
160" 53 | o7 | 115 | 149 | 190 | 243 | 285 | 346 | 372 . 450 546
:3.‘6, 45 | 86 | 102 | 134 | 172 | 222 | 261 | 318 | 341 | 414 | 504
17;2_ 77 | 91 | 121 | 156 | 202 | 239 | 292 | 314 | 382 466
e 68 | 81 | 109 | 142 | 185 | 218 | 268 ‘ 288 | 352 | 432
Ly 59 | 72 | 97 | 128 | 168 | 200 | 247 | 265 | 325 | 400
e 52| 63 | 87 | 15 | 153 | 183 | 227 | 244 | 300 | 370
190" 1 : : ;
19'.2- 45 | 55 | 77 | 104 | 139 | 167 | 208 | 224 | 277 | 343
200° I 48 | 68 | 93 | 127 | 152 | 191 | 206 | 256 | 318
— | 41 | 60 | 8 | 115 | 139 | 176 | 188 | 236 | 295
Ote:

See Fig. 7-1 for reinforcm b
*Service loads bt

10360 span. + C®PONdINg to 1/1.6 of the tabulated superimposed load results in calculated immediate defection of
H” = Use hooked or headed bars.

——
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Concrete Reinforcing Steel Institute

Clear Span: 14.5 feet 1.20+1.6L
_ _ 170  psf
Thickness:| 8.5 | inch Factored Load:
f'eol & ksi p: 0.005
Bar Grade: 60
Concrete Slab Design
Bottom Bars: #7  spaced at 11 inch
Top Bars: #4  spacedat 12 inch
T-SBars #3 spacedat 3 inch

Ares of Steel: 0.655 in
slabwt.: 81 psf

Total Weight for All Slab Reinforcement
Mumber of Rebar
Spaced Across the Slab  Length  Weight
7 617.5 342.2 ton
71 617.5 102.5 ton
Total: 444.7 ton

Nov, 16" 2011 University Medical Center of Princeton 35
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Appendix 3: Gravity Beam Design

fic: 4 ksi Clear Cover: 15 inch
fy: 80 ksi Conc. Wieght: 150 pcf
slab, t- 6.5 inch Stirrup Size: #3 Stirrup Diameter: 0.357 inch
Misc. Dead Load: 35 psf Bar Size: #8 Bar Diameter, d: 1.000 inch
Live Load: 80 psf # of bars, n: 5 Area of Steel, Ay 0.79 in’
Bi: 085 € 0003 Area of Steel, A,; 385 in’
Beam Design, B1 Tributary Area: 391 ft?
Span: 265 feet Two Row - Influence Area: 782 ft° Live Load Reduction
Spaced: 1475 feet Reinforcement? L=Max of 0.4
I5+15N(K, *A)= D79 L: 6297
Spacing,5: Max of dy, 1", 3/4A, b =2*Cc 4+ n¥dy + 2d; + (n-1)*5
de: 1.0 inch bimins 7.71 inch Total Factored Weight, Wu
348 0.6 inch Dead Load: Misc. dead +Slab
1" 1.0 inch hoin=l/18.5 (ACI 318-DE) Table 8.5 min h>l/18.5 116.25 psf
[y 17.19 inch min h: 1732 Wu=12D+16L
5: 1.0 inch 240.17004 psf
Try a:
b: 10 inch OK d=h-dy/2-Cc a=A. /| B85 c*bg) c=a/B,
h: 20 inch oK d: a: 0.88 Rectangular c: 103
Section
be=min  |b*16%h; 1040 &=E.ld-c)/c
Trib width 177 & 0.05 @=09
(250 795
bes 79.5 inch
Check Flexure, @DMn>Mu Cheak Shear, Vn=Vu Girder width, b: 10 inch
Mu=Wu*Ln"2/8 Vu=Wu*Ln/2
Mu: 2917 kip-ft Wu: 46.9 Kip
DOMn=D.9%Afy(d-a/2) Vn=10%f'c){1/2)*b*d
@Mn: 294.4 kip-ft oK Wn: 128491 Kip oK
Use Member Size: 10 x 20
Beam Wieght: 141 plf
Nov, 16" 2011 University Medical Center of Princeton
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fie: 4 ksi Clear Cover: 1.5 inch
fy: 60 ksi Conc. Wieght: 150 pcf
Slab, t: 6.5 inch Stirrup Size: #3 Stirrup Diameter: 0.357 inch
Misc. Dead Load: 35 psf Bar Size: #8 Bar Diameter, dg: 1.000 inch
Live Load: 80 psf # of bars, n: 4 Area of Steel, Ay: 079 in®
By 085 €. 0003 Area of Steel, A, 3.16 in®
Beam Design, B2 Tributary Area: 266 f2
Span: 18 feet Two Row - Influence Area: 531 ft Live Load Reduction
Spaced: 1475 feet Reinforcement? L =Max of 0.4
ISHISN(KL A= 0.90 L:  72.08
Spacing,5: Max of dy, 1", 3/48, b =2*Cc + n¥dg + 2d,. + (n-1)%5
de: 1.0 inch Brin: 6.71 inch Total Factored Weight, Wu
3fah 0.6 inch Dead Load: Misc. dead + Slab
1™ 1.0 inch hpin>l /18.5 (ACI 318-08) Table 9.5 min h»1/18.5 116.25 psf
Rin: 11.68 inch min h: 117 Wu=1.2D +1.6L
5 10 inch T 2548208 pst
Try a:
ba: 10 inch OK d=h-d/2-Cc a=A*fy /(.85 c*h.y) c=a/P;
h: 20 inch Ok d: 17 a: 1.03 Rectangular c: 1.21
Section
ber=min  |b*16%h; 1040 &=t (d-c)/c
Trib width 177 X 0.04 @=D9
.25L 54
bz 54 inch
Check Flexure, @Mn=Mu Cheak shear, Vn=Vu Girder width, b: 0 inch
Mu=Wu*Ln"2/8 WYusWu*Ln,2
Mu: 152.2 kip-ft vu: 33.8 Kip
DMn=0.9*Afy(d-a/2) Wn=10%f'c)*{1/2)*b*d
OMn: 234.4 kip-ft (014 Vn: 126491 Kip OK
Use Member Size: 10 X 20
Beam Wieght: 141 plf

Nov, 16" 2011
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Appendix 4:

Floor:

f'e:

Gravity Girder Design

Clear Cover:

fy: Conc. Wieght:
Slab, t: Stirrup Size: Stirrup Diameter: 0.357 inch
Misc. Dead Load: Bar Size: Bar Diameter, dy: 1.000 inch
Live Load: # of bars, n: Area of Steel, A 079 in®
Ba B fres of Steel, A 553 in
Typical
Girder Design, G1 [gravity) Tributary Area: 656 fr
Span: Two Row Influence Area: 2626 ft° Use Live Load Reduction
Spaced Left: Reinforcement? - L=Max of 0.4
Spaced Right: 25+15/V[K "A7)=  0.54 L: 43.42
Spacing,5 Max of d,, 1", 3/44, Boin=2%Cc+ n*dy + 2d,; + (n-1)*5
dy: 1.0 inch Bt 871 inch Total Factored Weight, Wu
3/4h.; 0.6 inch Dead Load: Misc. dead + Slab Beam Wieght
1 1.0 inch Nein>1f18.5 (AC] 318-08) 116 psf 141 pIf
Pt 18.14 inch Wu=12D+16L Pu=1.20
5 1.0 inch 209 psf 3755 pounds
Trya
b inch oK d=h-du/2-Cc a=h, Ty [ .B5*F'C* D) c=a P,
h: inch OK d: 1y a: 1.10 Rectangula [ 130
r Section
b= min |B*16%h. 1040 E=E,(d-c)/fc
Trib width 318 B 0.04 O=0.9
.25L BE.S
et B8.5 inch
Check Flexure, GMn>Mu Cheak Shear, VnzVu Column width: 20 inch

Mu=0.107=Ln"2+Pu*Ln/8, continuous + point load

Mu: 398 kip-ft

DOMn=0.9*Afy(d-a/2)

Vu=Wu<Ln/2+Puf2
Vu: B4 Kip

Vn=10*(f'c)*(1/2)*b"d

OMn: 409 kip-ft oK Vn: 126491 Kip
Use Member Size: 0 x 20
Beam Wieght: 141 plif

oK
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Floor: All /

f'c: 4 ksi

fy: B0 ksi

Slab, t 8.5 inch

Misc. Dead Load: 35 psf

Live Load: Bl psf

By 0.85
Long Span
Girder Design, G1 (gravity)

Span: 32 feet

Spaced Left: 26.5 feet
Spaced Right: 18| feet

Spacing,s Max of d., 1", 3/44,

Clear Cover:
Conc. Wieght:
Stirrup Size:
Bar Size:

# of bars, n:

£

Two Row
Reinforcement?

1.5 inch

1500 pcf
#3 Jiameter:
#B meter, d.:

8  Area of Steel, A,
Area of Steel, A

Tributary Area:
Influence Area:
L=Max of

Yes

0.357|inch
1.000|inch

0.7g in

711 in°

712
2848
0.4

Use Live Load Reduction

B =2*Cc + n*d, + 2d,, + (n-1)*5

dy 1.0 inch
348, 0.6 inch
1" 1.0 inch
S: 1.0 inch
Trya
b: 12 inch OK
h: 20 inch OK
be=min (b*16*h, 1248
Trib width 318
.25L 56
{4 86 inch

Check Flexure, DMn=Mu

25+15/V[K, A=

0.53 L:

42.4%

Biin 1171 inch Total Factored Weight, Wu
Dead Load: Misc. dead + Slab Beam Wieght
Nein=1/21 (ACI 31B-08) 116 psf 141 plf
Flin 18.29 inch Wu=12D+16L Pu=1.2D
207 psf 3755 pounds
d=h-d./2-Cc a=A,*fyf(.B5°Fc*b.) c=a/f,
d: 17 a: 131 Rectang c 154
ular
E=E (d-T)fc
£ 003 O=09
Cheak Shear, Vn=Vu Column width: 20 inch

Mu=0.107*Ln"2+Pu*Ln/E, continuous + point load

Mu: 465 kip-ft

DMn=0.9°A,fy(d-a/2)

OMn: 523 kip-ft oK
Use Member Size: 12 X
Beam Wieght: 169 plf

20

Vu=Wu*Lln/2+Pu/2
Vu: 90 Kip

Vn=10*(f'c)*{1/2)*b"d
Vn: 151788 Kip

oK

Nov, 16" 2011
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Appendix 5: Gravity Column Design

P (kip)
1800

fs=0

fs=01 5ty

20x 20 in
3.81% reinf.

MATERIAL:

f'c = 4 ksi

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag = 400 in"2

Ix =13333.3 in*4
ly =13333.3 in"4
Xo=0in

Yo =0in

REINFORCEMENT:

12 #10 bars @ 3.810%

As =15.24in"2
Confinement: Tied

Clear Cover = 2.b0in

Min Clear Spacing = 3.31 in

(Prmin)

-1000 -

500

Rty (k)

Nov, 16" 2011
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20x 20 in
5.08% reinf.

MATERIAL:

f'c = 4 ksi

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag = 400 in"2

Ix =13333.3 in"4
ly =13333.3in"4
Xo =0in

Yo =0in

REINFORCEMENT:

16 #10 bars @ 5.080%

As = 20.32 in"2
Confinement: Tied

Clear Cover = 2.50in

Min Clear Spacing = 2.16 in

P {kip)
e (Pmex)
fa=0
<h
f5=01 5ty
I I I |
700
by (k-A)
777777777777777777777777777777777 (Prin)
-1200 -

Nov, 16" 2011
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Appendix 6: Vibration Table

Table 1.2-5

Maximum Limits on Footfall Vibration

in Health Care Facilities

Space Type Footfall Vibration Peak
Velocity (micro-in/s)
Patient rooms and other patient areas 4000
Operating and other treatment rooms 4000
Administrative areas 8000
Public circulation areas 8000
Nov, 16™ 2011 University Medical Center of Princeton
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Appendix 7: Wind Calculations
Main Wind Force Resisting System — Part 1 All Heights
Figure 27.4-8 | Design Wind Load Cases

bidyy FENERN

075 Py

e LN e REREEE

= 075 Py

fifit

| —

CASE 1 CASE 3
By
By
0563 Py
lllll““"" I EEEERXN
) 2 F) - - iy -
PP e v ol = 2
-— My _— r ] r | —
0.75P gy 0.75P ._ 075y 0.563 P gy 0.563 P py
R IR
Myr= 075 (Pax+Pry)Byey  Mr=0.75 (Pypy+PrylBreyr  Mr= 0563 (Pyy+Pry)Byey + 0.563 { Pey+Pry) Byey
ey==+ (15 By ey == 015 By ex==x0.15By ey= =+ 015 By
CASE 2 CASE 4

Case 1. Full design wind pressure acting on the projected area perpendicular to each principal axis of the
structure, considered separately along each principal axis.

Case 2. Three quarters of the design wind pressure acting on the projected area perpendicular to each
principal axis of the structure in conjunction with a torsional mement as shown, considered
separately for each principal axis.

Case 3. Wind loading as defined in Case 1, but considered to act simultaneously at 75% of the specified
value.

Case 4. Wind loading as defined in Case 2, but considered to act simultaneously at 75% of the specified
value.

Notes:

1. Design wind pressures for windward and leeward faces shall be determined in accordance with the
provisions of 27.4.1 and 27.4.2 as applicable for building of all heights.
2. Diagrams show plan views of building.
3. Notation:
Py, Pry: Windward face design pressure acting in the x, v principal axis, respectively.
Pry, Pry: Leeward face design pressure acting in the x, y principal axis, respectively.
e fey. ey)  Eccentricity for the x, y principal axis of the structure, respectively.
Mr: Torsional moment per unit height acting about a vertical axis of the building.

Nov, 16" 2011 University Medical Center of Princeton
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Windward Pressure North/South

Windward  Windward Leward Floor
floor z li kz q windward, p Pressure Force Leward, p  Force Hight
1 o 85 0.85 26.63 18.18 (+/-) 4.79 22.98 72.26 23.61 74.26 0
2 17 85 0.87 27.26 18.61 (+/-) 4.91 23.52 152.28 23.61 152.88 17
3 35 85 1.01 31.65 21.61 (+/-) 5.70 27.30 161.63 23.61 139.78 18
4 49 85 1.085 34.00 23.21 (+/-) 6.12 29.33 151.93 23.61 122.30 14
5 63 85 1.142 35.78 24.43 (+/-) b6.44 30.87 159.91 23.61 122.30 14
4] 77 85 1.198 37.54 25.63 (+/-) B6.76 32.38 167.75 23.61 122.30 14
roof 91 85 1.242 38.92 26.57 (+/-) 7.01 33.57 86.96 23.61 61.15 14
= 880.47 720.72
Lerr Base Shear Over Turning Moment
1350 1601.19 k 82767 k-ft
B: 370.00 G: 0.85
g, 340 ng:l 0.75
gv:  3.40 I 0.18
c: 0.20 Q: 0.80
z(bar): 54.60 Nyl 3.36
L, 552.98 R,: 0.07
b{bar):l 0.65 B:  0.02
a: 015 gq: 412
Vz(bar): 123.61 Ryl 2.54
|: 500.00 R . 7.94
£ 0.20 Rgn: 10.33
h 91 Ry:l 0.32
L: 8L Ryl 0.2
Vi 120.00 Rg:l 0.09
e 9.5 R: 0.24
Z. 800
Case 1, P Case 2, Mt Case 3, P Case 4, Mt Case 4, P
147 1939 110 1893 a2
305 1962 229 1916 172
301 2119 226 2073 170
274 2204 206 2155 154
282 2268 212 2220 159
290 2331 218 2276 163
148 2380 111 2323 83

Nov, 16" 2011 University Medical Center of Princeton
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Windward Pressure East/West

floor ) " r 6 windward, p Windward Windward Leward, p Leward Fl.oor
Pressure Force Force Hight
1 0 370 0.85 26.63 19.91 (+/-) 4.79 24.70 17.85 25.16 18.18 0
2 17 370 0.872 27.31 20.41 (+/-) 4.92 25.33 164.01 25.16 37.43 17
3 35 370 1.015 31.79 23.77 (+/-) 5.72 29.49 174.58 25.16 34.22 18
4 49 370 1.089 34.13 25.51 (+/-) 6.14 31.65 163.97 25.16 29.94 14
5 63 370 1.148 35.98 26.90 (+/-) 6.48 33.37 172.88 25.16 29.94 14
6 77 370 1.198 37.53 28.06 (+/-) 6.76 34.81 180.34 25.16 29.94 14
roof 91 370 1.241 38.88 29.06 (+/-) 7.00 36.06 21.46 25.16 14.97 14
3 877.22 176.45
Lerr Base Shear Over Turning Moment
310 1053.67 k 52517.79 k-ft
B: 85.00 G: 0.93
Eq 3.40 ng:  0.75
gv:  3.40 ;. 0.18
c:  0.20 a: 0.87
z{bar):. 54.60 N,:' 3.36
L, 552.98 R.: 0.07
b{bar):| 0.65 p: 0.02
a:l 0.15 gq 412
Vz(bar): 123.61 Rpn:l 2.54
I: 500.00 R .- 34.59
£ 0.20 Rgn: 2.37
h: 91 Rp: 0.32
L: 370 Re:l 0.03
V: 120.00 Re: 0.33
o 9.5 R: 0.43
z. 800
Case 1, P Case 2, Mt Case 3, P Case 4, Mt Cased, P
36 477 27 1893 20
201 483 151 1916 113
209 523 157 2073 118
194 543 145 2155 109
203 560 152 2220 114
210 574 158 2276 118
36 585 27 2323 21

Nov, 16" 2011
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Appendix 8: Seismic Calculations
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Seismic Loading = 1.003 s
= 1.250
Mass/Area: B6.56E-05 kip Cg= 0.039
Floor Wieght: 4,889.05 lkips V= 1,144.04 kips
Floor hi get) h (ft) w (kips) w*h* Cux f. (kips)
Roof 14 91 29334 824474953  0.300 344
6 14 i 29334 6,690970.82 0244 279
5 14 63 29334 520656646  0.190 217
4 14 49 29334 380295187 0139 158
3 18 35 29334 249724283  0.091 104
2 17 17 29334 101259757 0.037 42
£| 176,005.80 | 27 455.079.19 | | 1,144 .04 |
COverturning Moment: 78,524 09
Nov, 16" 2011 University Medical Center of Princeton
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Appendix 9: Shear Wall Design
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Appendix 10: Moment Frame Design

Flaor:
f'c: Clear Cover:
fy: i Conc. Wieght:

Slab, t- Stirrup Size: Stirrup Diameter: 0.357 inch
Misc. Dead Load: Bar Size: Bar Diameter, d.: 1.000 inch
Live Load: # of bars, n: Area of Steel, A, 079 in
Ba £ Area of Steel, A7 10.27 in®
Girder Design, G2 (Lateral) Tributary Area: 301
Span: Two Row Influence Area: 1564 ft*
Spaced Left: Reinforcement? - L=Max of 04
Spaced Right: 25+15/V(Ky A= 063
Spacing,5 Max of d,, 1", 3/4A, B =2*CCc+ n*d, + 2d,, + (n-1)*5
ds: 1.0 inch B 1571 inch Total Factored Weight, Wu
348, 0.6 inch Dead Load: Misc. dead + Slab
1 1.0 inch Nmin>1/18.5 [ACI 31B-08) 116 psf
Rt 18.14 inch Wu=1.2D +1.0W+L
5 10 inch 190 psf
Trya
b inch oK d=h-d/2-Cc a=f,*fy/[.B5 " D)
h: inch oK d: 27 a: 2.05 Rectangula
r Section
b= min |b*16%h, 1872 E=E.(d-t)/c
Trib width 318 £y 0.03 ¢=09
251 BES
Dt BB.5 inch
Check Flexure, PMn=NMu Cheak Shear, Vn=Vu Column width: 26 inch
Mu=0.107*Ln"2+Pu*Ln/E, Etabs+continuocus+point load Vu=Wu*Ln/2+Puj2
Mu: 1182 kip-ft Combo Controls Wu: 75 Kip Etabs
Moment

DOMn=0.9"Afy(d-a/2) Vn=10*(f'c)*(1/2)*b=d

Ohn: 1200 kip-ft oK Vn: 341526 Kip
Use Member Size: 18 x 30
Beam Wieght: 441 plf

0K

Use Live Load Reduction

L: 50.35 |

Beam Wieght
141 pif
Pu=1.2D

2236 plf

c=a/B,

973 kip-ft

Nov, 16" 2011
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Floor: 2 /7
f'c 4 ksi
fy: B ksi
Slab, 6.5 inch
Misc. Dead Load: 35| psf
Live Load: Bl psf
Ba: 0.85

Girder Design, G2 (Lateral)

Span: 295 feet
Spaced Left: 265 feet
Spaced Right: 0 feet

Spacing, Max of dg, 1", 3/44,

Clear Cover: 15|inch
Conc. Wieght: 1500 pcf
Stirrup Size: #3 Stirrup Diameter: 0.357 inch
Bar Size: # B Bar Diameter, d,: 1.000 inch
# of bars, n: ] Area of Steel, A,: 0.79 in®
E. 0.003 Area of Steel, A 7.11 in®
Tributary Area: 391 ft*
Two Row Yes Influence Area: 1564 ft*
Reinforcement? L=Max of 0.4

boi=2*Cc+ n*d, + 2d,; + (n-1)°5

B 11.71 inch

N> f18.5 [ACI 31B-08)

da: 1.0 inch
3/4A: 0.6 inch
1" 1.0 inch
S: 10 inch
Trya
b 18 inch oK
h: 30 inch )4
bes= min |B*16%h, 1872
Trib width 318
.25L 825
[ s 88.5 inch

Check Flexure, OMn=hMu

" 18.14 inch

d=h-du/2-Cc
d: 2

E=E d-c)/c
£y 0.05

Cheak Shear, Vn=Vu

Mu=0.107*Ln"2+Pu*Ln/&, Etabs+continuous+point load Vu=Wu*Ln/2+Pu/2

Mu: B33 kip-ft

OMn=0.9*A,fyid-a/2)

Combo Controls Vu: 75 Kip

Vn=10°(f'c)*(1/2)*b>d

OMn: 241 kip-ft 0K Vn: 341526 Kip
Use Member Size: 18 = 30
Beam Wieght: 441 plf

25+15/(K A= 0.63

Total Factored Weight, Wu
Dead Load: Misc. dead + Slab
116 psf
Wu=1.2D +1.0W+L
180 psf

a=A*fy/[ .B5*f'C*bus)
a: 1.42 Rectangula
rsection

0=0.9
Column width:

26 inch

Etabs
Moment

oK

Use Live Load Reduction

Beam Wieght
141 pif
Pu=1.2D

2336 plf

c=a/B,
C 167

624 Kip-ft

Nov, 16" 2011
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Floor: 2 / &
f'c: 4 ksi
fy: B0 k=i
Slab, t- 6.5 inch
Misc. Dead Load: 35 psf
Live Load: 80 psf
By: 0.85

Girder Design, G2 (Lateral)

Span: 285 feet
Spaced Left: 26.5 feet
Spaced Right: 0 feet

Spacing,5 Max of do, 1", 3/4A,

dy: 1.0 inch
3/4A,; 0.6 inch
1" 1.0 inch
5 1.0 inch
JIva
b: 18 inch OK
h: 30| inch oK
Bee= min [B*16*h, 1872
Trib width 318
.25L BB.5
b e 8.5 inch

Check Flexure, PMn=Mu

Mu=0.107*Ln"2+Pu*Ln/8, Etabs+continuous+point load Vu=Wu*Ln/2+Pu/2

Wu: 616 kip-ft

OMn=0.9*4fy(d-a/2)
oMn: 658 kip-ft oK

Clear Cover: 15 inch
Conc. Wieght: 1500 pcf
Stirrup Size: #3 Stirrup Diameter: 0.357 inch
Bar Size: #3 Bar Diameter, d.: 1.000 inch
# of bars, n: 7 Area of Steel, A 0.79 in*
g 0.003 Area of Steel, A, 5.53 inf
Tributary Area: 391 £
Two Row _ Influence Area: 1564 ft*
Reinforcement? L=Max of 0.4
25+15/V(Ky *Ar)= 063
b =2"Cc+ n*dy + 2d, + (n-1)*5
B 8.71 inch Total Factored Weight, Wu
Dead Load: Misc. dead + Slab
Fmin>1/1B.5 (ACI 31B-08) 116 psf
Pl 15.14 inch Wu=1.20 +1.0W=L
190 psf
d=h-d.f2-Cc a=A, Ty B5"F D)
d: i a: 1.10 Rectangula
rsection
£=E,(d-c)/c
E: 0.0 =09
Cheak Shear, Vn>Wu Column width: 26 inch
Combo Controls Wu: 75 Kip Etabs
Moment

Vn=10%('c)*(1/2)*b"d
Vn: 341526 Kip

Use Member Size: 18 x 30

Beam Wieght: 441 plf

oK

Use Live Load Reduction

Beam Wieght
141 plf
Pu=1.2D

2236 plf

c=a/B,
c

-
i3
=]

207 kip-ft
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Floor: a4 /T
f'c: 4 ksi
fy: B0 ksi
Slab, t: B.5 inch
Misc. Dead Load: 35| psf
Live Load: Bl psf
Ba: 0.85

Girder Design, G2 [Lateral)

Span: 295 feet
Spaced Left: 265 feet
Spaced Right: 0 feet

Spacing,5 Max of d., 1", 3/4A,

Reinforcement?

Clear Cover: 15 inch
Conc. Wieght: 150 pcf
Stirrup Size: #(3 Stirrup Diameter: 0.357 inch
Bar Size: #B Bar Diameter, d.: 1.000 inch
# of bars, n: 5 Area of Steel, A 079 in®
£; 0003 Area of Steel, Ay 395 in°
Tributary Area: 391 ft*
Two Row No Influence Area: 1564

L=Max of 0.4

25+15V(K A= 0.63

Bmin=2*CC + n*dy + 2d: + (N-1)°5

dy: 1.0 inch B 12.71 inch Total Factored Weight, Wu
348, 0.6 inch Dead Load: Misc. dead + Slab
1" 1.0 inch Nein>l/18.5 [ACI 318-08) 116 psf
" 18.14 inch Wu=1.2D =1.0W=L
5: 1.0 inch 1580 psf
Tya
b 1B|inch oK d=h-d,/2-Cc a=A"fy/(.85°f'C"be)
h: 30 inch OK d: 28 a: 0.7% Rectangula
r Section
b= min |B*16%h, 1872 E=E,(d-c)/fc
Trib width 318 &y 0.08 I=09
251 B85S
s B88.5 inch
Check Flexure, PMn=Mu Cheak Shear, Vn=>Vu Column width: 26 inch
Mu=0.107*Ln"2+Pu*Ln/8, Etabs+continuous+point load Vu=sWu*Ln/2+Pu/2
Mu: 465 kip-ft Combo Controls Vu: 75 Kip Etabs
Moment

(OMn=0.9*A,fy(d-a/2)
OMn: 481 kip-ft oK

Use Member Size: 18 x 30

Beam Wieght: 441 plf

VR=10*(f'c)"(1/2)*b"d
Vn: 341526 Kip oK

Use Live Load Reduction

Beam Wieght
141 pif
Pu=1.2D

2236 plf

c=a/B.
C:

[=]
If=]
]

256 kip-ft
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Floor: 5 /B
f'c: 4 ksi
fy: B0 ksi
Slab, t 8.5 inch
Misc. Dead Load: 35 psf
Live Load: B0 psf
Bu: 0.85

Girder Design, G2 (Lateral)

Span: 295 feet
Spaced Left: 26.5| feet
Spaced Right: 0 feet

Spacing,S Max of d., 1", 3/44,

Clear Cover: 15 inch
Conc. Wieght: 150 pcf
Stirrup Size: #3 Stirrup Diameter: 0.357 inch
Bar Size: # 8 Bar Diameter, dy: 1.000| inch
# of bars, n: 4 Area of Steel, A 0.79 in®
E. 0003 Area of Steel, & 3.16 in’
Tributary Area: 301
Two Row Na Influence Area: 1564
Reinfercement? L=Max of 0.4

B =2%CC + n=dy + 2d,; + (n-1)*5

i 10.71 inch

N1/ 18.5 (ACI 318-08)

[ s 1.0 inch
3/4n; 0.6 inch
1" 1.0 inch
5: 1.0 inch
Try a
b 18 inch oK
h 30 inch oK
B.e=min |b*16%h, 1872
Trib width 318
.25L BBS
Do 885 inch

Check Flexure, PMn=NMu

| —_" 158.14 inch

d=h-du/2-Cc
d: 28

g=E,(d-C)/c
gy 0.11

Cheak Shear, Vn>Vu

Mu=0.107*Ln"2+Pu*Ln/8, Etabs+continuous+point load Vu=Wu*Ln/2+Pu/2

Mu: 357 kip-ft

OMn=0.9*4_fy(d-a/2)

Combo Controls Wu:

73 Kip

Vn=10(f'c)*(1/2)*b*d

OmMn: 384 kip-ft OK Vn: 341526 Kip
Use Member Size: 18 x 30
Beam Wieght: 441 pif

25+15/V[K, "Ae)=  0.63

Total Factored Weight, Wu
Dead Load: Misc. dead + Slab
116 psf
Wu=1.20 +1.0W+L
150 psf

a=h,*fyf| B5*'C*Du)
a: 0.63 Rectangula
r Section

T=02

Column width: & inch

Etabs
Maoment

oK

Use Live Load Reduction

Beam Wieght
141 pif
Pu=1.2D

2236 pif

148 kip-ft

Nov, 16" 2011
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Floor: 6 / |7
f'c: 4 ksi
fy: 60 ksi
Slab, t 6.5 inch
Misc. Dead Load: 35 psf
Live Load: B0 psf
By 0.85

Girder Design, G2 (Lateral)
Span: 295 feet
Spaced Left: 26.5 feet
Spaced Right: 0 feet

Spacing,5 Max of d,, 1", 3/44,

Clear Cover: 15 inch
Conc. Wieght: 150 pcf

Stirrup Size: #3 Stirrup Diameter:
Bar Size: #B Bar Diameter, d.;
# of bars, n: 3 Area of Steel, Ay:
£ 0.003 Area of Steel, A
Tributary Area:
Two Row No Influence Area:

Reinforcement? L=Max of

b =2*Cc+ n*d, + 2d;, = [n-1)*5%

0.357 inch
1.000 inch
079 in®
237 in’

391

1564 ft*
0.4

25215/4(K, *As)=

Use Live Load Reduction

0.63 L

d.: 1.0 inch D 871 inch Total Factored Weight, Wu
3f4n.; 0.6 inch Dead Load: Misc. dead + Slab Beam Wieght
1" 1.0 inch Neiw>1/18.5 {ACI 318-08) 116 psf 141 plif
Pl 19.14 inch Wu=1.2D +1.0W+L Pu=1.20
5 1.0 inch 190 psf 2236 plf
Tya
b: 18 inch oK d=h-d,/2-Cc a=A,*fy/(.85*F'C*bus) c=a/B,
h: 30 inch oK d: 28 a: 0.47 Rectangula c 0.56
r Section
b= min |b*16*h, 1872 £.=E, [d-c)/c
Trib width 318 £ 0.15 =09
251 BES
e BB.5 inch
Check Flexure, GMn=Mu Cheak Shear, Vn=Vu Column width: 26 inch
Mu=0.107*Ln"2+Pu*Ln/8, Etabs+continuous+point load Vu=Wu*Ln/2+Pu/2
Mu: 279 kip-ft Combo Controls Vu: 75 Kip Etabs 70 Kip-ft
Moment

OMn=0.9*A,fyid-a/2)

Vn=10*(f'c)"(1/2)*b*d
Vn: 341526 Kip

OMn: 206 kip-ft oK
Use Member Size: 18 x 30
Beam Wieght: 441 plf

oK

Nov, 16" 2011
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Floor: 7|/
f'c: 4 ksi Clear Cover: 1.5 inch
fy: Bl ksi Conc. Wieght: 150 pcf
Slab, t: B.5 inch Stirrup Size: #3 Stirrup Diameter: 0.357 inch
Misc. Dead Load: 35| psf Bar Size: #8 Bar Diameter, dy: 1.000 inch
Live Load: BOY psf # of bars, n: 3 Area of Steel, A, 0.79 in®
Ba: 0.85 & 0.003 Area of Steel, A 257 in®
Girder Design, G2 (Lateral) Tributary Area: 301 ft*
Span: 285 feet Two Row No Influence Area: 1564 1
Spaced Left: 265 feet Reinforcement? L=Max of 0.4
Spaced Right: 0 feet 25+15/(K, *A)=  0.63
Spacing,S Max of dy, 1", 3/44, b =2*Cc+n*dy + 2d,; + (n-1)*5
dy: 1.0 inch B 8.71 inch Total Factored Weight, Wu
3/4A,: 0.6 inch Dead Load: Misc. dead + Slab
1" 1.0 inch Rl /18.5 (ACI 318-08) 116 psf
P 18.14 inch Wu=1.2D +1.0W+L
5 1.0 inch 130 psf
Tva
b 18 inch oK d=h-d,/2-Cc a=A,*fy/[.85°F'C* D)
h: 30 inch 0K d: 28 a: 0.47 Rectangula
r Section
b= min |b*16*h, 1872 £=E,(d-c)/c
Trib width 318 E;: 0.15 =02
250 8B.5
D BB.S inch
Check Flexure, DMn=Mu Cheak Shear, Vn=Vu Column width: 26 inch
Mu=0.107*Ln*2+Pu*Ln/8, Etabs+continuous+point load Vu=Wu*Ln/2+Pu /2
Mu: 253 kip-ft Combo Controls Wu: 75 Kip Etabs
Moment
OMn=0.9*4fy(d-5/2) Vn=10*(f'c)*(1/2)*b*d
OMn: 296 kip-ft oK Wn: 341526 Kip oK
Use Member Size: 18 x 30
Beam Wieght: 441 plf
Total Reinforcment Wieght in Lateral Girders: 308.7 Ton

Use Live Load Reduction

Beam Wieght
141 pif
Pu=1.2D

2236 pif

c=a/p.
C

=]
in
i

44 kip-ft
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2500

26 x 26 in
3.01% reinf.

MATERIAL:

f'c = 4 ksi

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag =676 in"2

Ix =38081.3in"4
Iy =38081.3in"4
Xo=0in
Yo=0in

REINFORCEMENT:

16 #10 bars @ 3.006%

As = 20.32 in"2
Confinement: Tied

Clear Cover = 2.50 in

Min Clear Spacing = 3.66 in

-1500

m

P (kin)

fs=05y

(Prnir)

1enn

b ()
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P (kip)
1600

(Pmax)

fs=05fy

24x 24 in
1.65% reinf.

MATERIAL:

f'c = 4 ksi

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag =576 in"2
Ix = 27648 in"4
Iy =27648 in"4
Xo=0in

Yo =0in

REINFORCEMENT:

12 #8 bars @ 1.646%

As = 9.48 in"2
Confinement: Tied

Clear Cover = 2.50in

Min Clear Spacing = 5.00 in

|
700
W (kA

(Prin)

-600
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P (kip)
1800 4

(Prnax)

fe=05y

24 =24 in
1.65% reinf. i

MATERIAL: ]

f'c = 4 ksi

Ec = 36065 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

|
700
Wi (it

SECTION:

———————— (Prmin)
Ag = 576 in"2 500 -
Ix = 27648 in"4
Iy = 27648 in"4
Xo=0in
Yo =0in

m

REINFORCEMENT:

12 18 bars @ 1.646%

As = 9.48 in*2
Confinement: Tied

Clear Cover = 2.50 in

Min Clear Spacing = 5.00 in

Nov, 16" 2011 University Medical Center of Princeton 62
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P ikip)
1000 7

(Pmax)

fs=0

fs=0.5ty

18x18in
1.95% reinf.

MATERIAL:

f'c = 4 ksi

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag =324in"2
Ix = 8748 in"4
Iy = 8748 in*4
o =0in
Yo=0in

REINFORCEMENT:

8 #8 bars @ 1.951%

As = 6.32in"2
Confinement: Tied

Clear Cover = 2.50in

Min Clear Spacing = 5.00 in

|
|
250
Wi [ty

(Pmin)

m

-400 -
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16x 16 in
2.47% reinf.

MATERIAL:

f'c = A ksi

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag = 256 in*2

Ix =5461.33 in*4
Iy =5461.33 in*4
Xo =0in

Yo =0in

REINFORCEMENT:

8 #8 bars @ 2.469%

As = 6.32 in"2
Confinement: Tied

Clear Cover = 2.50in

Min Clear Spacing = 4.00 in

m

-400 -

P (kip;
B0 ez 2oe e emmememn oo

fs=0

f5=0.5y

b Je)

180
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14x14in

1.61% reinf.

MATERIAL:

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag =196 in"2

Ix =3201.33in"4
Iy =3201.33in"4
Xo=01in
Yo=0in

REINFORCEMENT:

4 #8 bars ® 1.612%

As =3.16in"2
Confinement: Tied

Clear Cover = 2.50in

Min Clear Spacing = 7.00 in

m

P (kip)

600

f5=0.5ty

-200 -

120
i ()

(Prnin)
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12x12in
2.19% reinf.

MATERIAL:

f'c = 4 ksi

Ec = 3605 ksi
fc = 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag=144in"2
Ix =1728 in*4
ly =1728in"4
Xo=0in

Yo =0in

REINFORCEMENT:

4 48 bars @ 2.194%

As =3.16in"2
Confinement: Tied

Clear Cover = 2.50 in

Min Clear Spacing = 5.00 in

P tkip)
450
______________________________________ (Prmax)
fs=0
f5=0.5ty
-
70
Wb (k)
"""""""""""""""""""" {Prmin)
-2n0
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ID Task Task Name Duration Start Finish Qtr 4, 2011 Qtr1, 2012 Qtr 2, 2012 Qtr 3, 2012 Qtr4, 2012 Qtr 1, 2013
o Mode Oct ‘ Nov ‘ Dec Jan ‘ Feb ‘ Mar Apr May ‘ Jun Jul ‘ Aug ‘ Sep Oct ‘ Nov ‘ Dec Jan ‘ Feb ‘
1 -+ Steel Superstructure 303 days Fri11/11/11 Tue1/8/13
2 -+ 1st Floor Steel Structure 43 days Fri11/11/11 Tue 1/10/12
3 Sf" Set Steel 15 days Fri11/11/11 Thu12/1/11 g
4 Sf" Detail Steel 10 days Thu 12/1/11 Wed 12/14/11 g
5 ol Install Decking 20 days Wed 12/14/11 Tue 1/10/12 g
6 o 2nd Floor Steel 43 days Tue 1/10/12 Thu 3/8/12 L
Structure
7 - o Set Steel 15 days Tue 1/10/12 Mon 1/30/12 Caa
8 - o Detail Steel 10 days Mon 1/30/12 Fri 2/10/12 Caa
9 - o Install Decking 20 days Fri2/10/12  Thu 3/8/12 Caaa
10 -+ 3rd Floor Steel 43 days Thu 3/8/12 Mon5/7/12 T ———
Structure
11 Sf" Set Steel 15 days Thu 3/8/12 Wed 3/28/12 B
12 ol Detail Steel 10 days Wed 3/28/12 Tue 4/10/12 Cod
13 o Install Decking 20 days Tue 4/10/12 Mon 5/7/12 Caaa
14 o 4th Floor Steel 43 days Mon 5/7/12 Wed 7/4/12 O ———
Structure
15 - o Set Steel 15 days Mon 5/7/12  Fri5/25/12 Caaa
16 . o Detail Steel 10days  Fri5/25/12  Thu6/7/12 Gaua
17 o Install Decking 20 days Thu6/7/12 Wed 7/4/12 [
18 . o 5th Floor Steel 43days  Wed 7/4/12  Fri8/31/12 —_
Structure
19 ol Set Steel 15 days Wed 7/4/12 Tue 7/24/12 Caad
20 o Detail Steel 10 days Tue 7/24/12 Mon 8/6/12 (|
21 o Install Decking 20 days Mon 8/6/12  Fri 8/31/12 Caaa
22 # 6th Floor Steel 43days  Fri8/31/12 Tue 10/30/12 —_—
Structure
23 - o Set Steel 15 days Fri8/31/12 Thu9/20/12 Caa
24 - o Detail Steel 10 days Thu 9/20/12 Wed 10/3/12 [ |
25 - o Install Decking 20 days Wed 10/3/12 Tue 10/30/12 [P
26 - o Roof Steel Structure 43 days Tue 10/30/12 Thu 12/27/12 T
27 - o Set Steel 15 days Tue 10/30/12 Mon 11/19/12 Caad
28 o Detail Steel 10 days Mon 11/19/12 Fri 11/30/12 [
29 - o Install Decking 20 days Fri11/30/12 Thu12/27/12 [P
30 Sf" Concrete Pour 261 days Tue 1/10/12 Tue 1/8/13 e ————
31 - o Pour 1st Floor 10 days Tue 1/10/12 Mon 1/23/12 [ |
32 o Pour 2nd Floor 10 days Thu 3/8/12  Wed 3/21/12 [ |
33 - o Pour 3rd Floor 9 days Mon 5/7/12 Thu5/17/12 Caa
34 - o Pour 4th Floor 9 days Wed 7/4/12 Mon 7/16/12 Caa
35 - o Pour 5th Floor 9 days Frig8/31/12 Wed 9/12/12 Caa
Task S, Project Summary PR Inactive Milestone Manual Summary Rollup e===============Deadline
Project: Existing Schedule Split External Tasks S Inactive Summary U/ Manual Summary Pr—————=W Progress
Date: Wed 4/4/12 Milestone ¢ External Milestone ¢ Manual Task CAd  Start-only C
Summary PIII==W Inactive Task ( | Duration-only Finish-only |
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ID Task Task Name Duration Start Finish Qtr4, 2011 Qtr1, 2012 Qtr 2, 2012 Qtr 3, 2012 Qtr4, 2012 Qtr 1, 2013
Mode Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct ‘ Nov Dec Jan Feb
36 . Pour 6th Floor 9 days Tue 10/30/12 Fri11/9/12 Caa
37 - o Pour Roof 9 days Thu 12/27/12 Tue 1/8/13
Task S, Project Summary v Inactive Milestone Manual Summary Rollup e===============Deadline ¥
Project: Existing Schedule Split v External Tasks Gl Inactive Summary U~/ Manual Summary Pr————" Progress
Date: Wed 4/4/12 Milestone ¢ External Milestone ¢ Manual Task CAd  Start-only C
Summary PIIII=== Inactive Task ( Duration-only Finish-only |

Page 2




Poson ot oo T Tt Tt Tt Tt Tt Tt Tt Tt Tt
1 1
etuctire  4addays  Tue 10711711 Fri6/21/13
perstructure 1day  Tue 10/11/11 Tue 10/11/11
1dFloor 21days  Mon 10/17/11Mon 11/14/1: —
\me Columns 7days  Tue L0/LU/11 Wed 11/2/11 e
Remnforce Columns  Sdays  Mon 10/31/11 i 11/4/11 s
frame Walls Sdays  FlVaml  Thaluioni a
Reinforce Wals 20y ThulUA0M1 FrilyaaL x
Place Concrete in 20y LAV Mon 1114711 s
umns
T Place Concrete inWalls 2days i 1/11/11 Mon 11/14/11] [
W0 [+ FistFloor das Mon L/14/11Thu 2/8/12 —_—
Tl frame Slab I5cays  Mon LU/14/11Fri 127211 -
| ienforce Sab Sdays  ThIZ/AL Tue 127131 =
g FrameBeam & Girder  12days  Mon 12/12/11Tue 12/21/11 e
| Rienforce Beam & Girder 7days  Tue 12/27/11 Wed L/4/12 ©
| frame Columns Sdays  Wed /12 Tue 112412 =]
| Reinforce Columns  Sdays  Tue L24/12 Mon 130/12 =
| frame Walls Sdays  Mon U0/ FA2/3/12 a
W | Reinforce Wals 20y Tz Fiaynz x
W | PlaceConcrete inSab  4days  Fri2/32  Wed 2/8/12 o
ot Place Concrete inbeams 2days  Fri2/312  Mon2/6/12 .
o Place Concrete in 20ays Wed2m/12 Thu2/o/t2 z
Colurms
% | Place Concrete inWalls  2days  Wed2/8/12 Thu2/9/12 T
2 | secondFloor ldas  FI2A0/12  Fris/a/t2 —
% ¢ frame Slab Ldays  Fri2l0n2  Sat22si2 =
i ienforce Sab Wcays S8/ T2 =
i FrameBeam & Girder  10days  Thu3/8/12  Wed 3/21/12 o
7 |e Rienforce Beam & Girder 7days  Wed 321/12 Thu3/29/12 ]
w e frame Columns 5days  TRUS/29/12 Wed /1812 ca
i Reinforce Columns  Sdays  Wed4/18/12 Tue 4124/12 =
£ frame Walls Sdays  TuedRa/12 Monasiiz a
BN Reinforce Wals 200y Mon/30/12 TueS/1/12 z
i PlaceConcreteinSab  2days  TueS/A/12  Wed 5/2/12 z
i Place Concrete inbeams 2days  TueS//12  Wed 5/2/12 x
&Girder
Ent Place Concrete in 20as WedSRIL2 Thus/u/12 H
Colurms
i PlaceConcrete inWalls 2days  ThuS/3/12  Fris/ain2 z
% | ThidFoor Gidas  FiS12 Wed /12 —_—
Bl frame Slab sdays  FS2  ThuS/2/12 =1
i ienforce Sab W0cays  ThuS/24/2 Wed 8/6/12
by FrameBeam & Girder  10days  Wed6/6/12 Tue 6/19/12
wle Rienforce Beam & Cirder 7days  Tue G/19/12 Wed 6/27/12
il frame Columns I5days  Wed6/27/12 Tue /1712
o Reinforce Columns  Sdays  Tue TAL7/12 Mon 728/12
w e frame Walls Sdays  Mon 72312 Fi/2/12
e Reinforce Wals 20y U202 Mon730/12
B le PlaceConcrete inSab  2days  Mon 7/30/12 Tue 7/31/12
W Place Concrete inbeams 2days  Mon 7/30/12 Tue 7/31/12
Girder
T Place Concrete in 200y TeTsUI2 Wedw/n2
Colurms
W e Place Concrete inWalls 2days  Tue 7/31/12 Wed 8/1/12
W # FourthFloor Sidas  Wed8/1/12 Mon10/20/12
0|+ frame Slab I5days  WedB//12 Tues/2112
su |+ enforce Sab 100y TweRUL2 Mono/12
s2 |+ FrameBeam & Girder  10days  Mon®/3/12 Frio/1a/12
Ent Rienforce Beam & GCirder 7days  FrIO/14/12  Mon 924/12
Ele frame Columns I5days  Mon9/24/12 Fril0/L2/12
Bt Reinforce Columns  Sdays  Fril0/12/12 Thu 10/18/12
5 |+ frame Walls Sdays  Thul0/18/12 Wed 10/24/12
Gl Reinforce Wals 2005 Wed 10/26/12Th 10/25/12
Els PlaceConcrete inSab  2days  Thul0/25/12 Frl10/26/12
Ent Place Concrete in beams 2days  Thu10/25/12 Frl 10/26/12
w Place Concrete in 20ays  Fi1072612 Mon 1020712
Colurms
oo Place Concrete inWalls  2days i 10/26/12 Mon 10/29/12]
® |4 ifthroor 4days  Mon10/29/12Thu 1/24/13 —
e frame Slab I5days  Mon10/29/12F1i11/16/12
o |e ienforce Sab Wdeys  FLVIGN2 Thlu20/12
w FrameBeam & Girder  10days  Thu 11/29/12 Wed 12/12/12]
% e Rienforce Beam & Girder 7days  Wed 12/12/12Thu 12/20/12
e frame Columns I5days  Thu12/20/12 Wed Y/9/13 =
w Reinforce Columns  Sdays  Wed 1/13 Tue L/15/13 L]
Gl frame Walls Sdays  Tue VA3 Mon 12113 a
0| Reinforce Wall 208y Mon /2113 Tue 122113 z
T PlaceConcreteinSab  2days  Tue 122/13 Wed L/23/13 =
7| Place Concrete in beams 2days  Tue 1/22/13 Wed L/23/13 T
&Girder
T | Place Concrete in 208y Wed 1213 Thul2u/1s T
Colurms
s Place Concrete inWalls 2days  Wed 1/28/13 Thu 1/24/13 z
T ¢ SithFoor Sidas  ThuL2413 Tuear23/13 —_—
T | frame Siab I5days  ThuL24/13 Wed 2/13/13 =2
7 enforce Sab 10cays  Wed2/13/13 Tue 2/26/13
| frameBeam & Girder  10days  Tue 2/26/13 Mon 3A1/13
W | Rienforce Beam & Girder 7days  Mon /11/13 Tue 3/19/13
W frame Columns I5days  Tue219/13 Mond/U13
e Reinforce Columns  Sdays  Mon$/11/13 Frid/IS/13
w frame Walls Sdays  FYISAS  Thud2UIS
" Reinforce Wals 20y TS Friasts
e PlaceConcreteinSab  2days  FriS/22/13 Mo 325/13
i Place Concrete i beams 2days  FriS/22/13  Mon 325/13
&Girder
w e Place Concrete in 208y Mon/25/13 Tue 32613
Colurms
7 Place Concrete inWalls  2days  Mon 8/25/13 Tue 3/26/13
W ¢ Roof Ghdas  Tued26/13 Fri6/21/1s
s frame slab I5cays  Tue 32613 Mona/is/13
£ ienforce Sab 10cays  Mon4/15/13 Fridl26/13
T FrameBeam & Girder  10days  Fi4/263  Thus/e/13
et Rienforce Beam &Cirder 7days  ThUS/9/3  FriS/I/LS
g frame Columns sdays  FSATAS ThUG/ES
et Reinforce Columns  Sdays  ThuG/6/13  Wed 6/12/13
it frame Walls Sdays  Wed6/12/13 Tue 6/18/13
£ Reinforce Wals 208y TueGAB/3 Wed 6/19/13
et PlaceConcrete inSab  2days  Wed6/19/13 Thu6/20/13
e Place Concrete in Beams 2days  Wed6/19/13 Thu6/20/13
&Girder
et Place Concrete in 20y THUGIOM3 FriB2U/13
Colurms
[[m0 |+ Place Concrete inWalls 2days  ThuG/20/13 Fri6/21/13
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Appendix 13: Green House Structure

fio: 4 ksi

fy: B0 ksi
Slab, t: 8.5 inch

Misc. Dead Load: 45 psf
Live Load: 100 psf
Bi: 0.85
Green Roof Beam
Design

Span: 20 feet

Spaced: 1475 feet

Spacing,: Max of dy, 1", 3/44,

Clear Cover: 15 inch
Conc. Wieght: 150 pcf

Stirrup Size: #3 Diameter:
Bar Size: #8 smeter, dy:
#of bars, n: a4 Area of Steel, &
Eu 0.003 Area of Steel, A
Tributary Area:
Two Row Influence Area:

Yes.
Reinforcement?

Buin =2°CC + N¥dy + 2d, + (n-1)%5

de: 1.0 inch
348, 0.6 inch
1" 1.0 inch
5 1.0 inch
Try a:
b: 10 inch OK
h: 20 inch OK
b= min |b*16%h; 1040
Trib widt 177
.25L 80
b 60 inch

Check Flexure, @Mn=Mu
Mu=Wu*Ln*2/8
Mu: 193.2 kip-ft

OMn=0.9%Afy(d-a/2)

DMn: 235.1 kip-ft Ok
Use Member Size: 10
Beam Wieght: 141 plf

Brin: 6.71 inch

hein>l/18.5 (ACI 318-08) shle 9.5 min h>/185

i 12.97 inch

d=h-dg/2-Cc
d: i7

g (d-c)/c

& 0.04 ©=0.9

Cheak Shear, Wn>Vu
VusWu*Ln/2
Wu: 42 .8 Kip

Vn=10%(f'cj*(1/2)*b*d
Wn: 126481 Kip

20

L=Max of

Girder width, b:

0] 4

0.357 inch
1.000 inch
079 in’
3.16 in’
295 #
590 ft° Live Load Reducticn
0.4
25415/(K *A)=  0.87 L: 8875
Total Factored Weight, Wu
Dead Load: Misc. dead + Slab
126.25 psf
130 Wu=1.2D+1.6L
290.306 psf
a=A,*fy/|.85%F c¥buy) c=a/B,
a: 0.93 Rectangu C: 1.09
lar
12 inch

Nov, 16" 2011
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16 x 16 in
3.13% reinf.

MATERIAL:

Betal = 0.85
fy = 60 ksi
Es = 29000 ksi

SECTION:

Ix = 5461.33 in*4
Iy =5461.33 in"4
Ko =0in
Yo=0in

REINFORCEMENT:

8 #9 hars ® 3.125%

As = §in"2

Confinement: Tied

Clear Cowver = 2.50in

Min Clear Spacing = 3.81 in

-500 -

P (kip)

1000

fs=05fy

|
280
by (h-ft)

(Pmin)

Nov, 16" 2011
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= 4 ksi

fy: B0 ksi
Slab, t: 6.5 inch

Misc. Dead Load: 45 psf
Live Load: 100 psf
By 085
Green Roof Girder
Design

Span: 295 feet

Spaced: 20 feet

Spacing,5: Max of d, 1", 3/4A,

Clear Cover: 15 inch
Conc. Wieght: 150 pcf
Stirrup Size: #3 Diameter:
Bar Size: # 8 ameter, dy:
#of bars, n: 7 Area of Steel, Ay:

£ 0.003 Area of Steel, A,:

Tributary Area:

Two Row Influence Area:
R 5 Yes
Reinforcement? L,=Max of

Bimin Z2*CC + %0y + 2da +(n-1)%5

d: 1.0 inch
348 0.6 inch
1™ 1.0 inch
5 1.0 inch
Try a:
b: 18 inch OK
h: 30 inch Ok
bes= min |b*16%h; 1872
Trib width 240
251 88.5
buss: 8.5 inch

Check Flexure, ®Mn=Mu
Mu=Wu*Ln"2/8
Mu: 568.6 kip-ft

DOMn=0.9%A.fy(d-a/2)

@Mn: 6582 kip-ft oK

Use Member Size: 18

Beam Wieght: 441 plf

Birin: 9.71 inch

hin#l/18.5 (ACI 318-08)  3ble 9.5 min h>If18.5

a=A,*fy/(.85* c*b.y)

g 19.14 inch min h:
d=h-d./2-Cc
d: 27
E=E.(d-c)/c
&, 006 ®=0.9
Cheak Shear, Vn=Vu Girder width, bt
VusWu*Ln/2
Vu: 77.1 Kip

Vn=10¥f'c)~(1/2)*b*d
Vn: 341526 Kip

30

1.10 Rectangu c:

Live Load Reduction

Total Factored Weight, Wu
Dead Load: Misc. dead + Slab

126.25 psf

Wu=1.2D+1.6L
261.367 psf

c=a/By

=
o
{=]
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Appendix 14: LEED References

Table I. Functional Unit—30% Green Roof Replacement o

n Typical Urban Building Stock

Number Conditioned space Annual energy use
of per household  Average number (Mill BTU/HH resid; Total roof area Total replaced roofing

Building type households (sq ft) of floors kBTU/sf comm) (1,000 sq fi) (1,000 sq ft)
Single-family detached 3.000 2,500 145 59 5,000 1,500
Single-family attached 500 1,800 2 59 450 140
Multifamily, 24 units 500 800 3 51 130 40
Multifamily, =5 units 1,400 700 5 18 200 60
Commercial — 3.400 5 a7 680 200

Units BT KWh $/kgal

Market value $21.47 $0.0982 $2.27

Reference AmcbarEZim(zannnda}? Ad::ursxal:f;r:r?;t;lnog}” Fi(szhnenra?: ;"

Table IV. Costs, Energy Used, and GHGs Released from Producing and Replacing 30% of Existing Roofs with Green Roofs in a Typical Urban Neighborhood over 30 Years

Private costs

Energy used GHGs released

($1,000) (MWh) (MT CO2 eq)
Roofing replaced
Building type (1,000 sq ft) Materials Construction Total Materials Construction Materials Construction
Single family 1,600 ($5,100) (§7,600) ($13,000) (59) (0.41) (19,000) (3.000)
Multifamily 100 ($690) (5690) ($1.400) (5.9) (0.042) (1.800) (270)
Commercial 200 ($1.400) ($2.200) ($3.600) (18) (0.14) (4,600) (840)
All 1.900 (§7.200) ($10,000) ($17,000) (79) (0.59) (25,000) (4,100)

Table V. Reduced Electricity Use from Green Roof Installation over a 30-Year Planning Horizan

Electricity use reductions
(MVWh)

Private benefits Public benefits

Private Social

Direct energy UHI energy CSO energy

Market value of Market value of
energy savings energy savings

Building type  savings savings savings Total ($1,000) ($1,000)
Single family 4,700 67.000 530 67,000 5210 §7.200
Multifamily 730 11.000 32 11,000 534 $1,200
Commercial 3,500 28,000 67 28,000 5150 $3.100
All categories 9,100 110,000 640 110,000 5390 §12.000

Table VI. Greenhouse Gas Reductions from Green Roof Installation over a 30-Year Planning Horizon

GHG reductions

(MT CO2 eq) Public benefits
Direct energy UHI energy CSO energy Total GHG Market value of CO2 mitigated
Building type  mitigation  mitigation mitigation Sequestered mitigation ($1,000)
Single family ~ 3.300 47.000 370 390 51,000 5630
Multifamily 530 7,700 20 24 8,300 5130
Commercial 2,300 19,000 45 49 21,000 5340
All categories 6,100 74,000 436 470 81,000 $1,100
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