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Meral G. Kanik

GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS

Rensselaer, NY

New Hershey Seismic Criteria

|O.2-Sec Spectral Response Acceleration

S, 0.209 (%) of gravi
[1.0-Sec Spectral Response Acceleration |
S, 0.055 (%) of gravi
Site Class |C
Short-Period Site Coefficient |
F, 1.2
New Hershey Wind Criteria [Long-Period Site Coefficient |
F, 1.7
— Sus 0.2508
Basic Wind Speed \ 90.0 mph
Importance Factor Iy 1.0 Swt 0.094
Exposure Category B Sos 0.167
Surface Roughness B So1 0.062
Roof Angle 0 1.07 deg Seismic Design Category |B
Height and Exposure Coefficient Importance Factor || 1.0
A 1.22 R 4.0
Topographic Factor Kyt Approximate Fundamental Period |
a 7 T, 6.00 sec
28 1200 T, 0.584 sec
; 302'; C, 0.02
c 0333 X 0.75
p—rm 30 h, 90.0 ft
Mean Hourly Speed |z bar 40.32 [Fundamental Period |
1z 0.29 T 0.993
L, 342.08 Cy 17
Q (A) 0.859 |Seismic Response Coefficient |
Q (B) 0.806 C, 0.0267
G(A) 0.843 Building Weight w 12400 kips
G(B) 0.813 Seismic Design Shear
Ky 0.85 v 331 ¢
K, 0.951
GC,; 0.18
-0.18
B
[L/B(A) 3.0 0.3
Windward C, (q,) 0.8 0.8
Leeward C, (qy) -0.3 -0.5
Side Wall C, () 0.7 0.7
Original New
N-S E-W A B
Wind | 263.1f 26370 404.2[  140.0
Seismic [ 279.000 279.00 331.00 3310
Wind 1424401 14444.0 21962.0 7541.0
Seismic 15997.01 15997.0 18962.0 18692.0

Comparison of New and Old 1
Controlling Loads
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Meral G. Kanik

(ft-kips)
CVX

F,=C,V

(kips)
V (kips)

M =F,h,
(ft-kips)

Original
New
Original N-S
New Bldg A
Original E-W
New Bldg B
Original N-S
New Bldg A
Original E-W
New Bldg B
Original N-S
New Bldg A
Original E-W
New Bldg B
Original N-S
New Bldg A
Original E-W
New Bldg B

GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS
Rensselaer, NY

Comparison of Albany Wind Loads to
Hershey Wind Loads

Roof 3rd

1921
1921

947223
126786

0.372
0.298

45.8 103.6
69.1 98.6
0 46
0] 69.1

6840
6507

2nd

1947
1947

636563
97350

0.25
0.229

69.6
75.7
149
167.7

3482
3785

Penthouse
564
1022
418750
88914

0.164
0.209

1913
1913

353430
65042

0.139
0.153

38.7
50.6
219
243.4

1315
1720

Comparison of Albany Seismic Loads
to Hershey Seismic Loads
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Meral G. Kanik GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS
Rensselaer, NY

Strand Pattern Designation Section Properties
s HOLLOW-CORE o Section Proper
40" x & ppe pped
i - 2
. Normal Weight Concrete A = 1E7 in? 233 in?
5 =siraight . |l = 782 n* 1840 in*
L Ciameter of strand In 165 . 4-0 7 i Bea i
Ma. of Strand {7) | | l ¥ 3 :I': . ."4 in.
e - w = 300 n 388 in
Safe joats shown nce cead foead of 10 1] 1 1Lz 5, = 25 it 3 int
pst for untanped members and 15 psf for j_r L| ' TS e i
fOppEd MEMDErs.  REManger 5 Ave foad. DO'OO‘O'OO'O L i - '1'; e 1?; "-:f
Long-ome cambers nolwde supenmpossd T = - F <= P
st (oad but do Aot Noiude e Msd erT- = 1 ‘}; psf 74 psf
' _ A Via= i n.
Capaclty of SScHons of other CoTiLYANNS f =5000psi
afE simitar.  For precise vaives, See ool f, = 270,000 psi
hoNowW-core manufaciner. P
Key
443 - Safe supsrmposed senvice load, pst
0.1 - Esimaled camber al erection, In.
0.2 —Estimated long-iime cambsr, In
Table of safe superimposed service load (psf) and cambers {in.) Mo Topping
Strand Span, ft
Designation -
Code 10 T 12 13 14 15 18 7 18 13 20 2 n 23 24 » 22 T 28 23 3
d44 332 333 2 23E 203 175 131 131 114 10D i} T BB ) 32 4B 40 33 28
65-5 o1 02 02 02 02 02 02 02 02 D2 02 D2 O OO0 01 -D2 -04 D5 07
02 02 02 02 03 03 02 02 02 01 04 00 -0 03 05 07 03 12 -15 -18
445 386 328 2ITo 238 S 176 155 136 120 105 23 82 T B5 &7 43 4z 38 Kl
76-5 np2 02 02 03 03 D3 O3 02 D03 02 D03 O3 02 01 01 0O 01 -03 04 -D6
m3 902 03 03 02 03 O3 Q02 O3 02 01 OO 01 -02 -04 047 09 -12 16 -2
466 421 386 33§ 232 I3 2@ 21 1FF 157 133 134 11D @ 88 78 &3 &0 53 45
95-5 b3 03 03 04 04 D& 05 05 OS5 05 0OF D5 Q5 05 04 03 03 01 00 -0
mn3 04 04 05 05 05 06 06 D6 05 05 D& 03 02 04 049 03 06 09 -13
473 433 383 362 322 290 264 240 22 186 167 149 134 119 107 95 @5 TE 65 €O
a7-5 b3 04 04 05 05 D6 06 ¥ OF 07 07 D& 06 7 0T T D& 05 04 03
D4 05 0§ 06 .y Oy 0y 0 D3 0E 08 07 7 D6 05 032 D2 00 03 N6
490 445 407 374 346 311 276 242 220 203 186 166 146 133 119 107 95 86 78 7
ar-s b2 04 05 05 O0E T O4Y¥ 0B D03 0= 0% 09 0% 10 05 0% D09 Q& OF D&
b5 06 06 Oy 0B D3 09 08 10 10 10 10 08 D09 08 7 D5 03 01 N2
4HCE + 2
Table of safe superimposed service load (psf) and cambers {in.) 2 in. Normal Weight Topping
Strand Span, ft
Designation -
Code 12 13 14 15 18 17 18 13 20 | ) 23 24 25 2 27 28 29 o
470 3\s 335 |5 24 D 182 1S 136 113 53 T3 B 46 34
65-5 02 o2 o2 oz oz az 0.2 0.2 0.2 02 o o or -01 -0z
p2 02 02 p2 02 04 01 00 =04 02 03 05 07 08 1.2
461 381 334 27 248 216 188 163 137 115 a5 T8 63 50 36 27
76-5 o2 03 03 0.3 02 03 1K 1.3 03 03 o2 ot o1 -ar 01 -03
02 o2 02 0.2 0.2 0.2 0.1 0.1 20 -2 -03 05 07 08 12 -15
473 424 FHF 3B ¥ 245 216 186 180 157 116 ] [ 12 25 43 3
98-5 i 04 04 05 05 1.5 1.5 i1 ] ] 0= 04 03 03 0.1 a0 -0
i 04 04 0.4 0.4 T4 1.3 03 o2 o1 01 03 05 47 10 -14 -7
455 448 415 377 331 232 256 224 195 168 147 127 108 94 B0 &7 55
a7-5 05 [1E 0& 0.E 07 0.7 o.r iy k] 03 or or 07 0.6 0.5 14 13
05 0.5 0.5 0.E 0.E 0.6 1.5 ] i i 032 o1 01 03 -05 -0& -12
494 455 421 394 357 32T 2B& 251 219 192 168 146 127 11D 85 &2 7O
ar-s 05 0E or 0.7 0.E 0.8 0.9 ne k-] 03 1.0 iR 0.e 0.k 0.B o7 1.6
(] 06 o7 0.7 0.7 0.7 0.7 i [LG (] 0= 04 02 00 -02 =05 =08
Strengih is based on sfrain compatibiity; botfom lension is lmited fo 7.541. . see pages 2-7 through 2-10 for expianation.
2=

Specification for Roof Precast Slabs
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Meral G. Kanik GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS
Rensselaer, NY

?El_asnd Pattern Diesignation HOLLOW-CORE Umfpe:eﬂon PerTiI:E:
0" X "
i .
T_ﬁ waicht Hormal Weight Concrete A 215 in? M int
5 =strai B iy i
_Da'nEhE'%TEIrard n 16Ms I 1.6e8 n 307 n.
—No. of Strand (7] 4 vo = 400 in 5.28 in.
' I | v o= 400 in 471 in.
Saie 0ads shown ncude dead ioad of 10 | l L E. = H7 in? 531 in”
psl for unfipped members and 15 pal for  qldr L] g - 17 in® 852 int?
fopoed members.  Remalnder /5 fve igad - T . ' " s _ =
Long-ime campars nclide supermposad * rl\_-:l . O. '\_-:] . '\___D . C Ll i g wio= 224 plf 325 pif
dead foad but o not include Bve Joac :{: — E'—,; 1 ;g psf 81 psf
5= 2 in.

acity Of Sacons of other Configuratons .
ﬁa-.m{'ar. For precise valuss 5se IBcai f. =5,000 ps
oNow-ore menuTsCTLney. pr - ETZ,DDD psi

Ky

438 — Safe supenmposed service load, pet
0.1 — EsImaled camber at erection, In.
0.2 —Estimated lang-ime camber, In

4HCE

Table of safe superimposed service load (psf) and cambers (in.) No Topping
Strand Span, ft
Designation
Code 11 12 13 14 15 18 17 18 19 20 2 32 23 4 25 36 27 3E 2 M M 32 33 M 35 3 37 3B OB\ &0
453 415 373 346 311 280 234 204 172 155 140 124 110 %8 &7 77 &9 E1 54 458 43 3E 33 29
&B-5 0f 02 02 02 02 02 02 02 03 03 03 03 02 02 02 02 01 00 00-041-02-03-05-16
02 02 02 03 03 0.2 03 03 03 03 0.3 03 02 02 01 00-01-0.2-03-05-07-0.9-12-14
470 424 357 355 325 303 275 242 713 185 157 149 133 119 108 ©5 36 77 69 62 355 50 42 39 35
76-5 02 02 02 02 03 02 03 03 03 0.3 04 04 04 03 03 03 03 0.2 02 01 00-0.1-02-0.4-05-
02 02 03 03 03 04 04 04 04 04 04 04 04 03 03 0.2 01 0.0-01-0.2-04-06-05-1.1-14-1.7-2
3E2 421 362 552 223 o00 Zo0 260 223 229 211 194 177 160 123 120 118 107 97 96 o0 72 66 60 58 46 42 37 o5 26
£8-5 02 02 03 02 03 04 04 05 05 05 05 06 0OF 05 05 06 OF 05 05 0.5 04 0.3 02 01 00-04-03-05-07-09
03 0.2 04 04 05 05 05 06 06 0F 07 07 07 07 07 06 0OF 05 04 0.3 02 00-02-04-0E-09—13-16-20-24
475 430 383 381 332 305 255 265 I53 235 223 209 200 160 165 153 142132121 110101 92 & 77 70 63 55 51 45 40
68-5 03 03 03 04 02 05 05 06 06 0.7 07 07 03 05 05 0.6 09 0.5 08 05 08 OF 07 06 05 04 02 0.1-001-0.3
03 04 05 05 05 0E 07 07 08 0.5 03 09 1.0 10 10 4.0 09 0.9 09 0.5 07 06 04 0.2 00-0.2-05-0E—1.1-1.5
4ES 447 402 370 341 316 295 275 259 241 223 215 203 165 1530 165 157 144 135 126 113 110 101 92 & 77 70 &4 55 &2
78-5 03 03 04 05 05 06 06 OF 07 0.6 03 09 10 10 12 11 1.1 11 11 11 11 11 11 10 03 06 07 06 05 0.3
D& 05 05 06 07 OE 08 0.8 10 1.0 14 12 12 12 1.3 13 1.3 1.3 13 1.2 1.2 11 10 05 07 05 03 000307
§+ 2
Table of safe superimposed service load (pef) and cambers (in.) 2 in. Normal Weight Topping
Strand Span, ft
Designation
Code 13 14 15 15 17 18 19 0 2 22 33 4 25 3 7 2@ ¥ 30 3 32 33 34 35 X 37 M B 4
453 445 394 340 294 256 724 157 173 153 135 119 105 93 B2 63 56 45 36 6
BE-5 02 02 02 02 02 02 03 03 02 02 02 02 02 02 01 00-00-0.1-02-03
02 02 02 02 02 02 02 02 04 04 0O0-04-02-03-04 -06-07-0.9-12-14
493 457 420 357 347 304 257 235 206 184 16£ 146 130 116 103 88 74 62 51 41 A
T6-5 02 02 03 03 03 03 03 03 04 04 04 03 03 03 03 02 02 01-00-01-02
02 02 02 03 03 03 03 03 02 02 02 04 00-01-02-04-05-07-05-12-14
492 451 414 354 357 333 310 283 274 245 219 196 177 139 143 128 110 & 82 70 52 4% 40 32
58-5 03 03 03 04 04 05 05 05 0.5 06 05 06 06 05 06 05 05 0.5 09 03 02 29 0o-od
03 03 04 04 04 04 05 05 05 05 04 03 03 03 02 01-01-0.2-0406-09-12-15-13
4E3 42F 205 366 347 310 200 287 D47 251 238 ZIE 195 107 158 140 124 110 97 B4 72 62 53 44 38 I8
68-5 04 04 05 05 06 OF 07 OF OF 05 05 05 03 05 OF 08 05 06 OF OF 06 05 D4 02 09-01
04 0.5 05 06 06 OF 06 OF OF OF 06 05 05 05 04 03 0.2 000200603 -12-1.6-20-24
472 435 402 375 34 325 305 286 I73 257 245 237 120 207 136 167 149 132 113 106 34 B3 T3 B4 55 45 I8
T8-5 05 0.5 05 06 OF OF 08 0.9 0% 10 10 18 11 11 14 11 11 14 11 11 1.0 02 09 47 06 05 03
05 0.6 05 OF OF 08 05 0.6 0% 09 09 08 08 06 OF 07 06 04 03 0140903 06-08-1.3-17 22

Strengil is based on sirain compatibilily; bofiom fension is imited fo 7.3,J1 | see pages 2-7 through 2-10 for explanation.

2-32 Specification for Floor Precast Slabs
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Meral G. Kanik GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS
Rensselaer, NY

L-BEAMS
Hormal Weight Concrete
. . h halbiz A ] W Sy S5t wit
N Designation | in |insin | in® | in* | in | in® | in® | pi
- 20L820 20 1278 | 204 [10e@0| 874 | 1,982 | o0z | 217
200824 24 1212 a4 17,568 1050 | 1673 | 1,301 400
20L828 28 18/12 432 27,883 12.22 | 2282 | 1,787 450
20L832 32 2012 480 41,600 14.00 | 2871 | 2311 500
hy 20L838 g 2412 528 82,118 1582 | 3,737 | 2,820 BAD
h 20LB40 40 2418 goa8 81,282 1747 | 4,653 | 3,608 833
20LB44 44 2818 858 |108.107( 18.27 | 5810 | 4,372 883
1 20L345 43 | 3216 | 7oe |140,133| 2100 | 8645 | 5208 | 732
by 20L852 52 3aM18 TE2 |1F7.752| 2284 | 7748 | G117 783
20LB58 tilal 40/15 BOD 221,355 24.80 | 8,828 | 7,085 233
| qige | 200880 80 44116 B48  |271.332( 28.68 10,170 | 8143 253

———————

Check lozal area for ava ability of other sizes.

= 5000 psi Zafe loads shown incude 503 superimposed dead load and 50% live load. 200 psi top
coT Psi . tension has been allowed, therefore, addiional top renforcement is regquired

T = 270,000 psi 3. Safe loads can be significanty increased by use of structural composite topping.

Y2 in. diameter

lowe-relaxation strand

[

Key
8566 — Safe superimposed service load, pif.
0.3 — Estimated camber at erection, in.
0.1 — Estimated long-time camber, in.

Table of safe superimposed service load [pIf) and cambers (in.)

Desig- | Mo. | ygiend)in. Span, ft
nation |Strand|yg(centerjin.( 45 45 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
244 |7000 5131 4105 3245 2760 2318 1061 1674 1436 1243 1070
20LB20| 28-5 : 03 04 05 08 07 08 08 10 10 11 12
2.44 01 02 02 02 02 02 02 03 03 03 02
280 |P977 7485 G000 4204 4008 3414 2605 2470 2137 1854 1817 1418 1244 1027 068
20LB24|108-5 P 03 03 04 05 05 08 07 OF 08 08 10 1.0 11 11 12
: 01 041 01 01 01 02 02 02 02 02 01 01 01 00 00
233 T303 B33 5500 4711 4000 443 D070 D505 2273 2000 1758 1587 1304 1243 1110 062
20LB28|128-5 133 04 04 05 OF OF OF OB 08 08 10 11 1.1 12 12 12 13
: 01 01 02 02 02 02 02 02 02 02 02 02 04 01 00 OO
371 TT47 7440 5201 5358 26711 2007 3205 2071 2712 2408 2743 1074 1715 1540 1366
20LB32 | 148-5 371 04 05 05 Of OF OF 08 08 10 10 1.1 12 12 13 13
: 00 02 02 02 02 02 02 03 03 03 02 02 02 02 04
125 E7 7OET BEC3 GBES 5118 4476 3041 3430 S103 2771 D462 0237 2071 1818
20LB26 | 168-5 1o D4 05 05 06 OF 08 08 08 10 11 11 12 12 13
: D2 02 02 02 02 03 03 03 03 03 03 03 03 02
189 DE12 357 7235 B205 5513 4050 4305 SE30 S43% 3073 O76S D405 2057
Z0LE40| 188-5 429 04 05 06 06 OF 08 08 08 10 10 11 11 12
: 02 02 02 02 02 02 03 03 03 03 03 03 03
205 D050 TE0S AE45 FO47 5383 4753 4054 SERT 5474 3143 0350
20LB44 | 138-5 T 05 06 OB OF 08 08 09 09 10 11 11
: 02 02 02 02 0.2 02 02 02 02 02 02
581 0226 8100 7158 £280 5878 G002 4RE4 4140 3751 2408
20LB48 | 218-8 581 05 OB OB 07 08 Of 08 00 10 11
: 02 02 02 02 02 02 03 02 03 03
617 TF5% 5521 7578 6772 BOE2 SAE2 405G 2800 2094
20LB52 | 238-5 g 06 06 07 07 Of 02 00 10 10
: 02 02 02 03 02 02 03 03 03
c.64 D054 £280 7027 7123 G427 5620 5267 2416
20LBS5E | 258-5 ' 06 07 07 Of Of 0B 10 10
6.84 02 02 03 02 02 02 03 03
., D00 E173 7350 GGEE GUB0 5544
20LBE0 | 278-5 - 07 07 O 0B 08 10
7.33 02 02 02 02 03 D3

Specification for Edge L-Beam Precast Beams
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Meral G. Kanik GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS
Rensselaer, NY

INVERTED TEE BEAMS

Mormal Weight Concrete

P Section Properties
. . h hshs A I Vi 5 5. wi
Designation| . | inlin | in2 [ it | i | in® | in® | pie
281720 20 12/8 368 11.888) 7.1 1,478 o7 383
28IT24 24 1212 480 20,278 G.80 2,112 1408 00
281728 28 18012 528 32.0va8| 11.09 2,882 | 1.887 A0
h 281132 32 212 578 47 872 1287 1778 | 2477 800
h 28IT38 a5 2412 24 858,101 1431 4,752 3,140 Ba0
— | L [ 281740 40 2418 738 83,603 1583 5,807 | 3.868 787
hy 281744 =4 28418 T84 124437 1743 7,132 | 4,883 817
281748 48 A28 832 [181.424( 1508 8,480 | 5552 a7
281752 52 A618 830 |2D4.B34| 20.76 9,882 | 8.558 817
244" 281754 55 418 g28 265228 2248 | 11,354 | 7814 957
281T&0 80 44718 g78 [|312,886( 24 23 | 12,812 | B.747 [1.017
¥ 5000 osi 1. Check local area for availability of other sizes _
[ Pl 2. Safe loads shown include 50% superimposed dead load and 50% Fee load. 800 psitop
T, = 270,000 psi tension has been a'owed. thersfore, additonal top reinforcement is required.
Y5 in. diameter 3. Safe loads can be significantly increased by use of stuctural composite topping.
low-relaxation strand
Key
6311 — Safe superimpossd service load, pif.
0.2 — Estimated camber at ersction, in.
0.1 — Estimatad long-fime camber, in.
Table of safe superimposed service load (plf) and cambers {in.)
Desig-| Mo. y"&i::t;::l' Span, ft
nation | Strand | Y5500 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 45 48 50
244 G511 307G 4048 3288 2711 2262 180D 1817 1381 1184 1022
28IT20| 98-5 244 oz 03 04 04 05 05 08 OF OF 07 048
) oi1 01 01 01 01 01 00 00 00 00 -041
273 bE12 7504 50DT 4EBZ 4034 3374 2850 2427 2081 1785 1255 1351 1178 1029
2BIT24| 188-5 2.T3 oz 03 03 04 04 05 08 08 07 07 07 08 0B DA
) of 01 01 01 O1 01 01 01 01 01 00 00 -01 -02
308 8353 GEZZ 5057 4760 4031 3451 2076 2582 2252 1973 1735 1530 1362 1167 1061
2BIT28| 138-5 308 0% 03 0O4 05 O5 0OB8 06 Ov OF OB OB D3 09 0B OB
) 01 04 O1 01 O1 O1 041 01 O1 O1 00 00 -D1 02 -02
347 bD42 7521 5333 H3ED 4023 4006 3480 3057 2601 2378 2110 1376 1673 1485 1337
2BIT32| 158-5 3'” 03 04 04 05 05 06 08 07 OF OB D3 09 02 0% 089
) 01 01 01 01 01 01 0 01 01 01 01 00 00 00 -041
.50 8332 8285 7075 GUSZ 5267 46718 4080 3387 3183 2835 2334 2271 2040 1836
2BIT35| 168-5 3 50 03 04 D4 05 05 08 08 OF 07 DB 08 02 D2 0O
) 01 01 01 01 01 0O 01 01 01 01 00 00 00 -041
49 BEIE 7440 0460 5647 4000 430D 3E2E 3474 3107 27ET 2500 2258
2BIT40 | 198-5 1'21 04 05 05 08 08 OF 07 03 08B 08 0% 09
) o1 01 01 01 0O1 01 01 01 01 01 01 04
4.40 2130 T30 GEET §103 5482 45071 4344 3396 3505 3102 2359
2BIT44 | 208-5 440 04 05 05 08 06 07 Oy 07 08 03 08
) 01 01 0O 01 01 01 01 01 01 01 00
455 9718 BE25 7523 06TH HBE3 5330 47091 4320 3807 3542
2BIT4B | 228-5 1'55 04 05 05 06 08 07y 07 08 03 09
) 01 @01 041 01 01 01 041 01 04 041
51T BEET 2223 TA38 GOODE G274 5847 4100 4819 218G
2BITS2 | 248-5 5'” 05 05 06 08 08 07 0¥y 08 08
) 01 01 01 01 01 01 01 01 04
5.23 9307 8319 7480 0731 6DEB 5524 5026
2BIT5E | 268-5 5'23 05 08 08 OF 07 08 08
) 02 02 02 02 02 02 02
5.57 0845 BAE3 ?329 TOB1 8432 5350
2BITED | 288-5 5'5? 08 08 0OF 07 08 08
) 02 02 02 02 02 02
Specification for Inverted T Precast Girder 2-45
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PRECAST, PRESTRESSED COLUMNS
Figure 2.7.1 De=sign strength interaction curves for precast, prestressed concrete columns
CRITERIA ¥
1. Minimum prestress = 225 psi
2. All strand assumed 'z in. diameter, f, = 270 ksi
3. Curves shown for partial development of strand
near member end where T, =,
4. Horizontal portion of curve is the maximurm for % + —
tied columns = 0.830¢F,
5. Varies linearly from 0.9 for tensicn-controlled
section to 0.65 for comprasszion-controlled
sections in accordance with AC1 318-02 |
Section 9.3.2 y
_...I_ - 2" Typ. )
USE OF CURVES & Siand (Assumed for Deslgn)
1. Enter at lefi with applied factored axial load, Py
2. EntE:‘r at bottom with applied magnified factored NOTATION
mament, 3, P Desi ial st th
3. Intersection point must be to the left of curve iw'l'n _ Dz::gg ﬁ;xﬂurzlrzggngth
ndicating required concrete strength. $F, = Design axial strength at zero eccentricity
A, = Gross area of column
& = Moment magnifier {Section 10.11-10.13 ACI 318-02)
1800 1800
16 %16 o 18x 18
1600 4 Strands 1500 T 8 Strands
1400 | 1400 - _ - _\H
B S S T 1= 10,000l
1 [ - 1 = ]
1200 - — 1200 < = 1
— - - = 1 f4=19,000 psl \\
1000 |~ [ [ = 10,000 pel 1000 1 It R N
g : = y f::=a|::-nnps|\
> - ?“ 7 Aun \|\'\
& - ¢ = 7,000 psl
o 800 —] e f a ll:
| a,cmupﬁ\ \ h JI'II
B0 o= 5.rLuu & [ .:' aa'
\ U &
400 \\‘ L
W7
Partlal — Farlsl —— | /J
200 Develapment Eul 200 Dmduuﬂ;%ﬁf f————F
A ~ “ -
o | Dl:'.'l:h:l'p ment o | =4 I?l::mcl:lplrnl:nl:
a 50 100 120 200 280 300 a B0 100 150 200 280 300 360 400
by, klpsft b, it
2-48 Specification for Precast Column
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Rensselaer, NY

Penthouse/Roof
Mechanical Equipment 160 kips 160 kips

Roof Meadow DL = 70 psf x 14600 sf = 1022 kips
Roof Garden LL with Assembly 100 psf x 14600 sf = 1460 kips
1.2DL+1.6LL= 1.2(160) + 1.6(1460) = 166 psf oo Hollow-Core
22600 sf 8" thick
NWC
4HC6 + 2" topping
96-S

Roof Slab 74 psf x 22500 sf 1665 kips
2687 kips
Roof Column DL 145 pcf x 1 ftA2 x 18.58 ft x 86 columns 232 kips
Lab LL 70 psf x 19000 sf 1330 kips
Corridor LL 80 psf x 3500 sf 280 kips
1.2DL + 1.6LL 4852 216 psf Kmmmmmmmnee Hollow-Core
10" thick
4HC8 + 2" topping
58-s
2ndfor
Weight from Above 2919 kips
3rd Floor slab 81 psf x 22500 sf 1823 kips
4742 kips
3rd Column DL 145 pcf x 1ftA2 x 16 ft x 86 columns 200 kips
Lab LL 70 psf x 19000 sf 1330 kips
Corridor LL 80 psf x 3500 sf 280 kips
1.2DL+ 1.6LL 5002 222 psf mmmmenee Hollow-Core
10" thick
4HC8 + 2" topping
58-s
Weight from Above 4941 kips
2nd Floor Slab 81 psf x 22500 sf 1823 kips
Wkips
2nd Column DL 145 pcf x 1 ft72 x 16 ft x 103 columns 239 kips
Lab LL 70 psf x 19000 sf 1330 kips
Corridor LL 100 psf x 3500 sf 350 kips
1.2DL + 1.6LL 5162 229 psf Ko Hollow-Core
10" thick
4HC8 + 2" topping
58-s
Foundations
Weight from Above 7002 kips
1st Floor Slab 81 psf x 22500 sf 1823 kips
1st Column DL 145 pcf x 1 ft72 x 18 ft x 103 columns 269 kips
Weight from SOG 145 pcf x 22600 sf x 6 in 1639 kips

Precast Slab Loading
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Foam Core SIPs o=

THE MURUS OS5B-2100PUR STRUCTURAL INSULATING PANEL

. Series 2145 2155 2165 K FACTOR: [aged foam) 148 ASTM C-518
OVERALL THICKNESS: 45/8° 55/8" &5/8" COMPRESSIVE STRENGTH: 23 psi ASTM D1621
THICKNESS TOLERANCE: +/-1/8° . i COMPRESSIVE 'MOE: 682 psi ASTM D1621
WIDTH 48" . . SHEAR STRENGTH 3 psi ASTM G273
WIDTH TOLERANCE: +01-1/8" . i SHEAR MODULUS 203 psi ASTM €273
[Finish Size) FLEXURE MOR: 52 psi ASTM C203
STANDARD LENGTHS: 406!, 8", 9, 105 12, . - FLEXURE MODULUS (*MD): 587 psi ASTM C203
[Feet] 14,16, 18", 20°, 22, 24' . TENSILE STRENGTH 37 psi ASTM D1623
LENGTH TOLERAMNCE +/-1/4% . . TENSILE MODULUS. 611 psi ASTM D1623
WEIGHT: 395 Ib./sq. . 415 1b./sq. b 4351b.fsq . WVT/PERM INCHES: 10 ASTM E96

FOAM FIRE RATING: Class 1 U723
TYPE: Palyurethane Clased Cell Foom HLAME SPREAD 29 LEbLI
THICKNESS 311716 ane 511/16" 2MOE DEVELOPED: A0 2yzes
DENSITY. 2.2 bb./eu. b . i ity ol s sy s s g

*Spacifcakion or value is the same os the O58-21 45 Fonel
RVALUE: 6.76 per in. thickness . - **UL723 is not necessarly @ representation of performanca in on acuel fire

Class 1 i the highest raling avaiable for combustlble maeiois

% TYPE: APA or equivalent rated oriented strand board (OSB]
GRADE Exposure|

THICKNESS:  7/16"

Liguid foam s uniformly dispersed throughout mold.

Foam expands, bonds and cures under 12-14 psi.

Other Panel Systems Available:

. CLAD-2100 (OSB/OSB/PC) Exterior Skin. 7/106" Exposure-1, APA or equivalent rated oriented strandboard (OSB).
Interior Skin (exposed). 3/4" Standard Grade (kiln dried). WP4-Eastern White Pine, T&G with V-groove face pattern.

PTP-2100 (PT/PT) Exterior and Interior Skins. 1/2" CA .10 - CDX Grade, APA or equivalent rated pressure treated plywood

CB-2100 (CB/CB) Exterior and Interior Skins. 10 mm (also available in 8 and 12 mm) Cement bonded particle board comprised
of wood particles and cement.

BB-2100 (OSB/BB) Exterior Ski /16" Exposure-1, APA or equivalent rated oriented strandboard (OSB).
[Roof Applications Only) Interior Skin. 1/2" Veneer Base (Blueboard) Gypsum Wall Board.
T-1-11-2100 (OSB/OSB/T-1-11) Exterior Skin. 7/16" Exposure-1, APA or equivalent rated oriented strandboard (OSB).

Interior Skin (exposed). 5/8" 303-6 Grade (8 in. on center face pattern), T-1-11 pine plywood.
FB-2100 (OSB/FB) Exterior Skin. 7/1¢" Exposurc-1, APA or equivalent rated oriented strandboard (OSB).

Interior Skin. 1/2" Gypsum Wallboard - Fiber Reinforced,
PTP/FB-2100 (PT/FB) Exterior Skin. 1/2" CA .10 - CDX Grade, APA or equivalent rated pressure treated plywood.
(Subject to Availability) Interior Skin. 1/2" Gypsum Wallboard - Fiber Reinforced.
CP-2100 (OSB/SB) Exterior Skin. 1/4" Oriented Strand Board (OSB)(7/16" Exposure-1 optional for nailbase).

Interior Skin. 1/2" Low Density Wood Fiber Composite (Sound Board), Fiber Board Insulating Sheathing.
APPLICATION
LOAD BEARING L] ]
CURTAIN WALL L] . L] [ ] L] [ ] L]
ROOF SPANS UP TO 4FT. L] L] ° L] L] L] ® .
ROOF SPANS OVER 4FT. L) . L L] L]
RESIDENTIAL CONSTRUCTION ° ° . .
COMMERCIAL CONSTRUCTION Ld L4 L . L] L] L]
STRUCTURAL STEEL FRAMING L] L] . ® .
INSULATED GARAGES L] L] [ ]

. INSULATED WAREHOUSES L3 . . . .
TIMBER FRAME STRUCTURES . . Ld L] L L] L]
HEAVY TIMBER RAFTER SYSTEMS L] L] [ ] [ ] L] L] L]
GLUE LAMINATED STRUCTURES . L] L] [ ] .
MANUFACTURED ROOF TRUSSES LJ . L] . [ ] ] L]
TROPICAL CLIMATES L] L] ]
POCL ENCLOSURES L] - [

Specification for SIPs
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Shear Wall Calculations
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Shear Wall Calculations

PSU AE Senior Thesis Final Report | Appendix G Page 46




Meral G. Kanik GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS
Rensselaer, NY

GaNENY X DY Q¢ SHAL WAS
—1 = Blod
~ et LBSD
=
at( Ap'
:: OIDWNARY  (olCEETE SHed LAML
—J': 3]_" M =
# %a Slal
""1_‘ A) = (D(J kbl
FH<t (s J
-
L = Ol
b Lm0 -8t
®l 1 1 mﬂzeﬂ/li;ft}+L c
PRI ‘é“ = t‘wﬂl E}( ”}72 TE + L)
10! ,‘ 1%;- ('Gz)( 1\{)( B+ L_\5

vl

41 22
LENG 5

CONFINEMENT  geWNFOECe )ent

:W\ﬂ-*l- ek (ZD‘) et ASOME #S@Q"oC

Mird L0 —GWELNS

U BXCEL SFeedvBweEr §0C  ([CenNTolCE M AShS
Jusvwaamal)

Shear Wall Calculations
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Torsional Direct

length Shear Shear, Vu
(kips) (kips)

wall 1-1 123.71 0 27.00 87.784 85.55
wall 1-2 0 0.39 10.67 0.074 36.01
wall 1-3 134.38 0 27.00 95.356 85.55
wall 2-1 0 13.49 27.00 6.484 91.15
wall 2-2 34.44 0 14.50 13.124 45.95
wall 2-3 0 0.41 27.00 0.197 91.15
wall 3-1 0 89.94 10.67 17.078 36.01
wall 3-2 146 0 29.00 111.276 91.89
wall 3-3 0 20.66 10.67 3.923 36.01
wall 4-1 0 38.06 12.00 8.130 40.51
wall 4-2 62.87 0 12.00 19.828 38.02
wall 4-3 0 68.56 21.67 26.444 73.15
wall 4-4 56.87 0 18.00 26.903 57.04
Total Lx 119.67 404.00
Total Ly 127.50 kips
247.17

Direct Shear Calculations

Gross
hw (ft) Area, Ag
(SF)

Moment (ft-

Surface Area (SF) tw (in) w (ksf) Kips)

2349.00 7443.11 1635.95 65.2127
wall 1-2 927.94 10.00 0.0388 3132.80 12.33 10.28 130.26| 148.3032
wall 1-3 2349.00 10.00 0.0364 7443.11 28.67 23.89  1635.95 65.2127
wall 2-1 2349.00 10.00 0.0388 7930.39 28.67 23.89  1635.95 69.4820
wall 2-2 1261.50 10.00 0.0364 3997.22 16.17 13.47 293.43| 110.1159
wall 2-3 2349.00 10.00 0.0388 7930.39 28.67 23.89  1635.95 69.4820
wall 3-1 927.99 10.00 0.0388 3132.97 12.33 10.28 130.28 | 148.2972
wall 3-2 2523.00 10.00 0.0364 7994.45 30.67 25.56  2002.80 61.2051
wall 3-3 927.99 10.00 0.0388 3132.97 12.33 10.28 130.28 | 148.2972
wall 4-1 1044.00 10.00 0.0388 3524.62 13.67 11.39 177.27 135.8686

wall 4-2 1044.00 10.00 0.0364 3308.05 13.67 11.39 177.27| 127.5202
wall 4-3 1884.99 10.00 0.0388 6363.87 23.33 19.44 882.19 84.1594
wall 4-4 1566.00 10.00 0.0364 4962.07 19.67 16.39 528.24 92.3706
21503.42 Boundary Element
Needed
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List of Websites Used for
Sustainability Breadth

http://www.greencontractors.us/how/leedguide/LEEDNC2-EAC2.pdf

http://depts.washington.edu/urbhort/html/education/StormwaterChallenges&Solutions.pdf

http://www.archenergy.com/ edr-leed/html-pages/SSpages/LEEDSSc61.htm

http://www.greeninfrastructurewiki.com/page/3Bs:+Bioswale?t=anon

http://www.skykeepers.org/odlight.html

http://www.csemag.com/article/CA504173.html

http://www.cambridgearchitectural.com/System.aspx?1D=21#

http://leedbootcamp.blogspot.com/2006/09/ea-energy-and-atmosphere.html

http://www.archenergy.com/ edr-leed/html-pages/EApages/LEEDEAc4.htm

http://www.nitterhouse.com/Companylnfo/CompanylnfoSub/CompanylnfoOverview.html

http://www.archenergy.com/ edr-leed/html-pages/IEQpages/LEEDIEQc1.htm

http://www.roofmeadow.com/
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http://www.roofmeadow.com/

Meral G. Kanik GEN*NY*SIS CENTER FOR EXCELLENCE IN CANCER GENOMICS
Rensselaer, NY

Sections of Green Roofs ‘

GENERIC PROFILES
EXTENSIVE ROOFMEADOW COVER SYSTEMS

1 Folioge: succulonts
Cverall dapth {excluding fobage! 2 inches

Maox, aaturaled wisght (nclding folaye: 13 ibasef wind erosion blonket
Tymicaldry welghl tncludng fohage) 8 lba/sf light - weight growth madium
T — / prolection/woler retention

wolergroo! membrong
ar rao! barrier

2 Folage: succulants-herbs
Cwernll depth lexcipging Toliage: W inches
Max. saturated weight {including folioger 20 Ihssal
Typicaldiy weighl fmchafing falioge) 12 Ib3ssf
internal drain wind erosion blankel
N W e — lighi-weight growlh medim
T saparation fabric

‘_“\"———\——— sheet dron
proteclion fabric

3 Folioge: succulonts-gross-herbs
Owerall deplth {excleding foliaged 4 inchas ) )
Mox. Suturoled weight facluding foliager 25 Ibs/sf wind erasion blankel

Typicaldry waight lingluding folingel 19 Ihs/sf / kght-weight growth medmum
sgparotion fabric

- ~ drain medium
— protection/watar retention
fobric

4 Foliage: succulants-grass-herbs-wildflowers
Qvaralldepih (eecheding Foliagal 6% inches
Max. soturuled waighl dnchuding fahage) 45 lbaraf

Typical dry weight fingluding Foliagal 30 In;a’s.f/ wind erosion blonkel
. light -weight growih rmedium
water pondin —_———— ________..—-—" ; :
Ieuzl Y RN —— Seporolion lobric
drain medium
———— prataction fabric

Roofscapes, Inc,
www.reofmegdow.com
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