APPENDIX A

STEEL DECK DETAILS & CALCULATIONS



CaoMPOSITE STEEL DECK LOAD CALCULATIONS:

DL = 45 PsSF
LL = 100 pPsF
TL = 1.2(45)+1.6(100) = 214 PSF

TOTAL SLAB DEPTH = 4” + 1.5” = 5.5”

SLAB REINFORCING: 4”7 SLAB W/ 6X6 — W1.4XW1.4 WWF

DECK SPAN = 7’-0
DECK SELECTED FROM WHEELING DEGCK CATALOG:

1.58B NORMAL WT., 20 GAGE, TRIPLE SPAN

W, lowase = 400 PSF > W, . = 214 PSF; ACCEPTABLE



1.5 SB Normal Weight

/| ¥ Section Properties (per ft. of width)
. _ A - t |wd| Sp | sn Ip In As | Fy
E i ‘@Mjﬁﬂ}/’/ I Gage| in |psf| in? in? ins in it | ksi
B T N W W W D‘T'E'-;‘_EH 22 | 00205 | 1.7 | 0.172 | D180 | 0.146 | 0.182 | 0.478 | 50
vz A | 36" Gover ————3 | 20 |o0.0358 |20 0218 | 0220 | 0490 | 0221 | o581 | 50

18 | 0.0474 | 2.7 | 0.301 | 0311 | 0.284 | 0.294 | 0.769 | 40

145 pef Normal Weight Concrete 16 | 0.06800 | 3.4 | 0.388 | 0.394 | 0.374 | 0373 | 0.973 | 40

Total Sab Maximum Unshored Compos_rle Superimposed Live Loads - psf: No Studs
Depth D Clear Spans Properties
Wt. Conc. | Gage Single | Double | Triple lavg Sc | Span - Feet and Inches
Area Conc. Span | Span | Span | in¥ft | in¥ft | 6'-0" 6' 7-0"§7'-6"|8'-0" | &'-6"|9'-0" |9-6" [10'-0"106" [ 11"-0" | 11'-6"
22 | 540" | 79" | 711" | 3.573| 0.887 | 400 34'! 2028251 [ 217 | 189 | 166 | 146 | 129 | 114 | 101 90
4" 20 69" g-0" g'.2" 3.854 | 1.052 | 400 40') B2 P 303 | 262 | 229 | 201 | 178 | 158 | 140 | 125 111

36.3psf | 18 7-2' | 9-5" 9'-8" | 4.333| 1.345 | 400 4[3') 3600 310 [ 269 | 235 | 206 | 182 | 161 | 142 | 128 | 115

20.6 in2 16 g-4" | 10-8" | 10'-11"| 4.782| 1.638 | 400 40') 260 8 310 [ 269 | 235 | 206 | 182 | 161 | 142 | 128 | 115

22 5-6" | 7-5" 7-6" | 5107 | 1.087 | 400 40') J60 § 300 [ 268 | 233 | 205 | 180 | 160 | 142 | 126 | 113

4-9/2" 20 G-4" | 8-7" 8-8" | 5496| 1.291 | 400 40') 400 § 373 324 | 282 | 249 | 220 | 195 | 174 [ 156 | 140

424 psf | 18 6-9" | 8-11" | 9-3" | 6160 | 1.653 | 400 4[3') 400 § 383 ) 332 | 290 | 2585 | 226 | 200 | 179 [ 160 | 143

24.8 in2 16 | 7-10" | 100" | 104" | 6.788 | 2.018 | 400 40') 400 § 383 | 2332 | 200 | 255 | 226 | 200 | 179 [ 160 | 143

22 5-3" 7-1" 7-2" 7.022| 1.293 | 400 4[3') 400 0 370 [ 320 | 279 | 245 | 216 | 191 | 170 | 152 | 136

5" 20 6-1" | 8-2" 8-4" | 7.544| 1.538 | 400 40') 400 § 400 | 288 | 230 | 298 | 264 | 235 | 209 [ 187 | 168

48.4psf | 18 6-5" | 8-8" 8-9" | 8431 | 1.972 | 400 4[3') 400§ 400 ) 298 | 248 | 307 | 271 | 241 | 215 [ 192 | 173

20.3 in2 16 7-6" 9-6" | 9'-10" | 9.280| 2.415 | 400 4[3') 400 § 400 [ 398 | 348 | 307 | 271 | 241 | 215 | 193 | 173

ik '.g" 40" 400 | 3v4 | 326 | 287 | 253 | 224 | 199 | 178 | 159

5-1/2" 20 | 5-10" | 710" | 7-11" |10.036| 1.791 | 400 | 4 400 § 400 | 400 | 297 | 349 | 309 | 275 | 245 [ 220 | 197

54.4 ps M —————— e e e e oty | {400 | 400 | 400 | 360 | 318 | 283 | 253 | 227 | 204

34.1in2 16 7-2' | 9-2" 9'-5" |12.298 | 2.824 | 400 | 400 | 400 | 400 | 400 | 400 | 360 | 318 | 283 | 253 | 227 | 204

22 | 4-10" | g-8" 6-7" |12.157| 1.717 | 400 | 400 | 400 | 400 | 400 | 374 | 329 | 200 | 258 | 229 | 205 | 183

8" 20 5-7" | 7-8" 7-8" |13.012| 2,048 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 355 | 316 | 282 | 253 | 227

60.5psf | 18 | 511" | 7-10" | B'-1" |14.468| 2.636 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 366 | 326 | 291 | 261 | 235

39.4 in2 16 | g-10" | &-9" 91" |15.883 | 2.242 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 366 | 326 | 291 | 261 | 235

Superimposed Live Loads - psf: Studs @ 1'-0" O.C.

Single | Double | Triple | Stud Factors Span - Feet and Inches

D.We, Ac |G ! :
G A 888 ghan | Span | Span [ 2'oc.| 3 oc. | 6-0" [6-6"|7-0" |7-6"] 8-0"|8-6"|9-0" |9-6"[10-0"[10-6" | 11-0" | 11-6

22 | 540" | 79" | 711" | 0.1 0.84 | 400 | 400 | 400 | 371 | 305 | 255 | 215 | 182 | 156 | 135 [ 118 | 103

4 20 6-9" | 841" g.z2" 0.88 | 0.82 | 400 [ 400 [ 400 | 400 | 329 | 275 | 231 | 197 | 160 | 146 | 127 | 111

36.3 psf 18 72" g-5" 9'-5" 0.86 0.80 | 400 | 400 | 400 | 400 | 370 | 209 | 260 | 221 | 190 | 164 | 142 | 125

20.6 in2 16 g-4" | 108" | 10'-11"| 0.83 | 0.78 | 400 [ 400 | 400 | 400 | 400 | 341 | 287 | 244 | 209 | 181 | 157 | 138

22 5-8" | 7-5" 7-6" 0.92 | 0.85 | 400 | 400 | 400 | 400 | 287 | 238 | 299 | 261 | 224 | 193 [ 168 | 147

4-1/2" 20 6-4" g8-7" 8-8" 0.89 0.83 | 400 | 400 | 400 | 400 | 400 | 292 | 330 | 281 | 241 | 208 | 181 158

424 psf | 18 6-9" | 8-11" | 9-3' 0.87 | 0.81 400 | 400 | 400 | 400 | 400 | 400 | 370 | 314 | 270 | 233 [ 202 | 177

24.8 in2 16 | 7-10" | 100" | 104" | 0.84 | 0.79 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 347 | 297 | 257 | 223 | 195

22 5-3" | 71" 72" 093 | 0.86 | 400 | 400 | 400 | 400 | 400 | 292 | 347 | 307 | 274 | 245 | 220 | 198

5" 20 6-1" | a-2" g8'-4' 0.89 | 0.84 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 371 | 230 | 285 | 248 | 217

48.4psf | 18 6-5" | 8-g8" g8'-9' 0.88 | 0.82 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 382 | 2350 | 314 [ 277 | 243

20.3 in2 16 7-6" | 9-6" | 910" | 0.85 | 0.81 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 351 [ 305 | 2867

22 5-0" | §-9" | &-10" | 0.93 | 0.87 | 400 [ 400 | 400 | 400 | 400 | 400 | 395 | 350 | 312 | 279 | 250 | 225

5-1/2" 20 | 8-10" | 710" | 7-11" | 0.90 | 0.85 | 400 [ 400 | 400 | 400 ( 400 | 400 | 400 | 400 | 378 | 339 | 305 | 276

54.4psf | 18 g-2" | g-2" g8-5" 0.88 | 0.83 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 359 [ 2323 | 282

34.1 in2 16 72" g-2" 9'-5" 0.85 0.82 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 254

22 | 410" | &-8" 6-7" 0.94 | 0.88 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 382 | 249 | 313 | 281 | 253

8" 20 5.7 | 7-8" 7-8' 0. 0.86 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 381 [ 242 | 210

60.5psf | 18 | 5-11" | 7-10° | 81" 0.89 | 0.84 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 [ 2362 | 228

39.4 in2 16 | &-10" | a-9" 91" 0.86 0.83 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400

1) Refer to the Design Motes, Note 7, for information on live load limits for fire-rated construction. See Page CD-3.
2) If stud spacing exceeds 1'-0" o.c., reduce live load by applicable stud factor listed above for actual stud spacing.
CD-4 3) If welded wire fabric is not used, the live loads should be reduced by 109%.



APPENDIX B

RAM OuUuTPUT DESIGNS & VALUES



RAM TAKEOFFS OF BEAMS & COLUMNS.

East Wing Beam Takeoff:

” “ Gravity Beam Desion Takeoff
l RAM Steel v10.0

DataBase: east wing no roof
rrsincoil] - Building Code: IBC

Page 3/3

03/22/06 10:22:40

Steel Code: AISC LRFD

TOTAL STRUCTURE GRAVITY BEAM TAKEOFF

Steel Grade: 50

SIZE # LENGTH (ft)
W8X10 148 2196.85
WI10X12 262 5469.17
WI2X14 49 938.42
WI2X16 9 240.00
WI14X22 12 309.50
W16X26 10 276.92
W16X31 1 31.42
WI18X35 3 94.25
W18X40 4 125.67
W21X44 36 1131.00
534

Total Number of Studs = 9199

East Wing Column Takeoff:

RAM Steel v10.0
DataBase: east wing no roof
Building Code: IBC

WEIGHT (Ibs)
22127
65881
13284

3846
6835
7237
976
3303
5046
50031

Gravity Column Design TakeOff

04/02/06 16:38:00

Steel Code: AISC LRFD

Steel Grade: 50

I section

Size # Length (ft)
WI0X33 106 1378.0
WI10X39 25 3250
WI10X45 12 156.0
W10X49 1 13.0

144

Weight (lbs)

45530
12718
7060
637

65945



Link Beam Takeoff:

” ‘ Gravity Beam Desion Takeoff
l RAM Steel v10.0

DataBase: link 04/01/06 03:14:51
rrcrenchi - Building Code: IBC Steel Code: ASD 9th Ed.

STEEL BEAM DESIGN TAKEOFF:

TOTAL STRUCTURE GRAVITY BEAM TAKEOFF

Steel Grade: 50

SIZE # LENGTH (ft) WEIGHT (Ibs)
WEX10 122 1894.79 19085
WI0X12 40 874.50 10534
WI16X26 7 181.42 4741
WI18X40 8 187.75 7539
W21X44 5 129.58 5732

182 47631
Total Number of Studs = 2322

Link Column Takeoff:

” “ Gravity Column Design TakeOff
l RAM Steel v10.0

DataBase: link 04/02/06 16:43:48
prerori - Building Code: IBC Steel Code: AISC LRFD

Steel Grade: 50

I section

Size # Length (ft) Weight (1bs)
W10X33 65 845.0 27920
W12X53 | 13.0 690

66 28610



West Wing Beam Takeoff:

” “ Gravity Beam Design Takeoff

l RAM Steel v10.0 Page 2/3
DataBase: west wing no roof 03/22/06 11:00:03

prcriaioii] - Building Code: IBC Steel Code: ASD 9th Ed.

Steel Grade: 50

TOTAL STRUCTURE GRAVITY BEAM TAKEOFF

Steel Grade: 50

SIZE # LENGTH (ft) WEIGHT (Ibs)
WS8X10 256 4037.48 40666
W8X13 1 26.67 348
W10X12 29 628.17 7567
W12X14 11 217.34 3077
W12X19 6 111.83 2120
W14X22 33 696.17 15374
W16X26 11 262.59 6862
W16X31 1 20.17 627
W18X35 7 220.50 7728
W18X40 14 41833 16797
W21X50 2 63.00 3151
W24X55 2 63.00 3494
W24X62 2 63.00 3923
W24X76 3 84.25 6422

378 118157

Total Number of Studs = 5564

Gravity Column Design TakeOff

RAM Steel v10.0
DataBase: west wing no roof 04/02/06 16:45:45
rrcrsnohilf - Building Code: IBC Steel Code: AISC LRFD

Steel Grade: 50

I section

Size # Length (ft) Weight (Ibs)
W10X33 88 1144.0 37799
W10X39 5 65.0 2544
W10X45 7 91.0 4118

100 44461
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APPENDIX G

CALCULATIONS OF LATERAL LOADS



wind Analysis
Simplified Method - ASCE 7 - 02 Sec. 6.4

Wind Load Factors

mean building height (must be < 60"): |h (ft.) = 53.19
Basic Wind Speed: V (mph) = 90| From General Notes on Plans
Building Category: Category I Table 1-1
Importance Factor: | = 1.15 Table 6-1
Exposure Category: Category B Sec. 6.5.6
Ht.& Exposure Adjustment Coeff.: |A = 1.178 Fig. 6-2; by interpolation
Zone Ps30
A 12.8 Ps = A"T"Ps30
B -6.7]  Horizontal
C 8.5] Pressures =115
D -4.0 Ps30 = 12.8 - (-6.7)
E -15.4 \: see below
F -8.8 Vertical
G -10.7 Pressure
H -6.8
height A | Protal = A*I*Ps30 (PSf)
15 1.00 1.15 21.42
20 1.00 1.15 21.42
25 1.00 1.15 21.42
30 1.00 1.15 21.42
35 1.05 1.15 22.16
40 1.09 1.15 22.74
45 1.12 1.15 23.19
50 1.16 1.15 23.78
55 1.19 1.15 24.22
60 1.22 1.15 24.66

Shears on West Wing & East Wing due to Wind Loads

Level plf West East West East
Roof 170.0937 13.01 13.01 20.21 31.09
4th 311.0891 23.80 23.80 36.96 56.87
3rd 280.31 21.44 21.44 33.30 51.24
2nd 278.46 21.30 21.30 33.08 50.90
1st 0 0 0 0 0
Basement | - |  ceeeem | e | e | e
Base Shear 79.56 79.56 123.55 190.10

Shears on Link due to Wind Loads

0 D

Level plf Link Link
Roof 146.36 18.69 5.15
3rd 280.31 35.80 9.87
2nd 278.46 35.56 9.80
1st 0 0.00 0.00
Basement | @ - | @ e | e
Base Shear 90.05 24.82




Building Information for Seismic Analysis:

Seismic Information East & West Wings Link
Building Location Haverford, PA Haverford, PA
# of stories 4 3
inner story ht. 13 13
Bldg. height 53 39
Seismic Use Group Il Il
Importance Factor 1.25 1.25
Site Classification B B
0.2s Acceleration 0.35 0.35
1.0s Acceleration 0.08 0.08
Site Class Factor:

Fa 1.00 1.00
Fv 1.00 1.00
Adjusted Accelerations
Sms 0.35 0.35
Sm1 0.077 0.077
Spectral Response Accelerations
Sps 0.233 0.233
Sp+ 0.051 0.051
Seismic Design Category B B




Seismic Analysis

East Wing
Vertical Distribution of Seismic Forces
kns = 1+ (Tns - 0.5)/(2.5-0.5) = 0.946
Level, X Wy hx thxk Cvx I:x Vx Mx
(kips) (ft) (kips) (kips) (ft-kips)
- 0.000 - - |
Roof 1297 53 55,579 0.263 73 - 3,860
4 2389 39 76,562 0.362 100 73 3,913
3 2389 26 52,162 0.247 68 173 1,777
2 2389 13 27,068 0.128 35 242 461
= = = = Y=
8464 211370 1.000 277 10011
Link
Vertical Distribution of Seismic Forces
kew = 1+ (Te.w 0.5)/(2.5-0.5) = 0.906
Level, X Wy hx thxk Cvx I:x Vx MX
(Kips) (ft) (kips) kips ft-kips
- 0.000 - -
Roof 561 39 15,516 0.333 37 - 1,432
3 1057 26 20,227 0.435 48 37 1,245
2 1057 13 10,794 0.232 26 85 332
1
= = = = =
2674 46537 1.000 110 3009
West Wing
Vertical Distribution of Seismic Forces
kn.s = 1+ (Tns - 0.5)/(2.5-0.5) = 0.946
Level, x Wy hy Wyhy© Cux Fy V, M,
(kips) (ft) (kips) kips ft-kips
o e ]
Roof 892 53 38,203 0.262 50 - 2,655
4 1650 39 52,873 0.363 69 50 2,703
3 1650 26 36,023 0.247 47 119 1,228
2 1650 13 18,693 0.128 25 167 319
1
= = = = Y=
5841 145792 1.000 191 6904




Lateral Forces on Steel Braced Frames Due to Torsion

East Wing

L 162.67

W 76.5

centroid,y 81.335

centroid,x 38.25

Yer 73.25

Xer 38.25

Ceemy 8.1335

e 3.825

€total,y 16.2185

€total,x 3.825

E-W frames

Frame 1 Frame 2 Frame 3,4, 5, 6

Story Force M di diz Ftorsion di diz Ftorsion di diz Ftorsion Zki*di2
4 86.5| 2805.801 1| -44.3665| 1968.386| -21.16575 1| 59.8835| 3586.034| 28.56838 0.46 13.33| 177.6889| 2.925273| 5881.367
3 34| 1102.858 1| -44.3665| 1968.386| -8.319485 1| 59.8835( 3586.034| 11.22919 0.46 13.33] 177.6889| 1.149818| 5881.367
2 17.5| 567.6475 1| -44.3665| 1968.386| -4.282088 1| 59.8835| 3586.034| 5.779731 0.46 13.33| 177.6889| 0.591818| 5881.367
1 0 0 1| -44.3665| 1968.386 0 1| 59.8835( 3586.034 0 0.46 13.33]| 177.6889 0| 5881.367

N-S frames

Frame 1 Frame 2 Frame 3,4, 5, 6

Story Force M di diz Ftorsion di diz Ftorsion di diz Ftorsion Zki*di2
4 43.25| 661.725 1| -44.3665| 1968.386| -4.816077 1| 59.8835| 3586.034| 6.50048 0.46 17.155| 294.294| 0.856617| 6095.921
3 17 260.1 1| -44.3665| 1968.386| -1.893024 1| 59.8835( 3586.034| 2.555102 0.46 17.155| 294.294| 0.336705| 6095.921
2 8.75| 133.875 1| -44.3665| 1968.386| -0.974351 1| 59.8835| 3586.034| 1.315126 0.46 17.155| 294.294| 0.173304| 6095.921
1 0 0 1| -44.3665| 1968.386 0 1| 59.8835( 3586.034 0 0.46 17.155| 294.294 0| 6095.921




Lateral Forces on Steel Braced Frames Due to Torsion

Link

L 104

W 26

centroid,x 52

centroid,y 13

Yer 13

Xer 38.83

B 5.2

e 1.3

€total,x 18.37

etotal,y 1.3

E-W frames

Frame 7 Frame 8 Frame 9

Story Force M di diz Ftorsion di diz Ftorsion di diz Ftorsion Zki*di2
4 18.5 48.1 1 14.3 204.49( 0.205108 1 14.3 204.49( 0.205108 0.74 -31.54| 994.7716| -0.334765| 3353.504
3 24 62.4 1 14.3 204.49( 0.266086 1 14.3 204.49( 0.266086 0.74 -31.54| 994.7716| -0.434289| 3353.504
2 13 33.8 1 14.3 204.49( 0.14413 1 14.3 204.49( 0.14413 0.74 -31.54| 994.7716| -0.23524| 3353.504
1 0 0 1 14.3 204.49 0 1 14.3 204.49 0 0.74 -31.54| 994.7716 0| 3353.504

N-S frames

Frame 7 Frame 8 Frame 9

Story Force M di diz Ftorsion di diz Ftorsion di diz Ftorsion Zki*di2
4 37 679.69 1 14.3 204.49| 2.898332 1 14.3 204.49| 2.898332 0.74 -31.54| 994.7716| -4.730483| 3353.504
3 48 881.76 1 14.3 204.49( 3.759998 1 14.3 204.49( 3.759998 0.74 -31.54| 994.7716| -6.136843| 3353.504
2 26 477.62 1 14.3 204.49| 2.036666 1 14.3 204.49| 2.036666 0.74 -31.54| 994.7716| -3.324123| 3353.504
1 0 0 1 14.3 204.49 0 1 14.3 204.49 0 0.74 -31.54| 994.7716 0| 3353.504




Lateral Forces on Steel Braced Frames Due to Torsion

West Wing

L 111

w 76

centroid,y 55.5

centroid,x 38

Yer 63.17

Xcr 39.9

€acey 5.55

e 3.8

€totaly 13.22

etotal,x 5.7

E-W frames

Frame 10 Frame 11 Frame 12, 13, 14, 15

Story Force M_ |k d d’ Fiorsion __|K d d’ Fiorsion __|K d d’ Frorsion | Zki*d;®
4 59.5| 1573.18 0.85 -42.28| 1787.598( -9.390685 1 68.72| 4722.438| 15.26319 0.48 20.93| 438.0649| 2.231376| 7082.982
3 235 621.34 0.85 -42.28| 1787.598( -3.708926 1 68.72| 4722.438| 6.028321 0.48 20.93| 438.0649 0.8813| 7082.982
2 12.5 330.5 0.85 -42.28| 1787.598( -1.972833 1 68.72| 4722.438| 3.206554 0.48 20.93| 438.0649| 0.468776| 7082.982
1 0 0 0.85 -42.28| 1787.598 0 1 68.72| 4722.438 0 0.48 20.93| 438.0649 0| 7082.982

N-S frames

Frame 10 Frame 11 Frame 12, 13, 14, 15

Story Force M_ |k d d’ Fiorsion __|K d d’ Fiorsion __|K d d’ Frorsion | Zki*d;
4 29.75 678.3 0.85 -42.28| 1787.598( -4.048934 1 68.72| 4722.438| 6.580954 0.48 20.93| 438.0649| 0.962091| 7082.982
3 11.75 267.9 0.85 -42.28| 1787.598( -1.599159 1 68.72| 4722.438 2.5992 0.48 20.93| 438.0649( 0.379986| 7082.982
2 6.25 142.5 0.85 -42.28| 1787.598( -0.850616 1 68.72| 4722.438| 1.382553 0.48 20.93| 438.0649| 0.20212| 7082.982
1 0 0 0.85 -42.28| 1787.598 0 1 68.72| 4722.438 0 0.48 20.93| 438.0649 0| 7082.982




APPENDIX D

STAAD DEFLECTIONS & DIAGRAMS
OF PROPOSED STEEL BRACED FRAMES
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S
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\Q CHRIS SHELOW
A

Software licensed to PENN STATE UNIVERSITY

Job No

Sheet No

Rev

Part

Job Title

Ref

By

Dateg1-Mar-06

Chd

Client

File new East Wing K brace.st|Pate/Time 02_Apr-2006 19:31

Node Displacement Summary

Node L/C X Y Z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 4 4:COMBINATIC 0.033 -0.163 0.000 0.166 0.000 0.000 -0.000
Min X 10 6:COMBINATI( -0.908 -0.157 0.000 0.921 0.000 0.000 0.002
Max Y 10 3:EQ -0.894 0.160 0.000 0.908 0.000 0.000 0.002
Min 'Y 14 4:COMBINATIC -0.017 -0.532 0.000 0.533 0.000 0.000 0.000
Max Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rZ 10 6:COMBINATI( -0.908 -0.157 0.000 0.921 0.000 0.000 0.002
Min rz 3 4:COMBINATIC 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Max Rst 9 6:COMBINATI( -0.850 -0.500 0.000 0.986 0.000 0.000 0.001
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Client
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W12X40

W12X40

(OB

W12X40
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@

b,

W12X14

W10X49

W12X14

W10X49

W12X14

W10X49

W12X14

W10X49

W12X40

W12X40

W12X40

W12X40

Whole Structure Displacements 0.5in:1ft 6 1.2D+EQ+L
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\Q CHRIS SHELOW
A

Software licensed to PENN STATE UNIVERSITY

Job No

Sheet No

Rev

Part

Job Title

Ref

By

Date13-Mar-06

Chd

Client

File new East Wing NS x brac |Pate/Time 02_Apr-2006 19:33

Node Displacement Summary

Node L/C X Y Z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 9 3:EQ 0.982 0.181 0.000 0.999 0.000 0.000 -0.002
Min X 2 4:1.2D+1.6L -0.008 -0.017 0.000 0.019 0.000 0.000 0.000
Max Y 9 3:EQ 0.982 0.181 0.000 0.999 0.000 0.000 -0.002
Min 'Y 10 6:1.2D+EQ+L 0.965 -0.233 0.000 0.992 0.000 0.000 -0.002
Max Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rZ 1 4:1.2D+1.6L 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rz 9 6:1.2D+EQ+L 0.979 0.122 0.000 0.987 0.000 0.000 -0.002
Max Rst 9 3:EQ 0.982 0.181 0.000 0.999 0.000 0.000 -0.002
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\Q CHRIS SHELOW
A

Software licensed to PENN STATE UNIVERSITY

Job No

Sheet No

Rev

Part

Job Title

Ref

By

bate14-Mar-06

Chd

Client

File new West Wing K brace.s|Pate/Time 02_Apr-2006 19:36

Node Displacement Summary

Node L/C X Y Z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 9 3:EQ 0.831 0.115 0.000 0.839 0.000 0.000 -0.001
Min X 5 4:1.2D+1.6L -0.023 -0.083 0.000 0.086 0.000 0.000 0.000
Max Y 9 3:EQ 0.831 0.115 0.000 0.839 0.000 0.000 -0.001
Min 'Y 10 6:1.2D+L+E 0.738 -0.211 0.000 0.768 0.000 0.000 -0.001
Max Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rZ 10 4:1.2D+1.6L 0.000 -0.128 0.000 0.128 0.000 0.000 0.000
Min rz 9 6:1.2D+L+E 0.831 0.019 0.000 0.831 0.000 0.000 -0.002
Max Rst 9 3:EQ 0.831 0.115 0.000 0.839 0.000 0.000 -0.001

Print Time/Date: 03/04/2006 11:18

STAAD.Pro for Windows Release 2004

Print Run 2 of 2



\Q CHRIS SHELOW Job No Sheet No 1 Rev
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W12X40
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\Q CHRIS SHELOW
A

Software licensed to PENN STATE UNIVERSITY

Job No

Sheet No

Rev

Part

Job Title

Ref

By

Date15-Mar-06

Chd

Client

File new West Wing NS x brac|Pate/Time 02_Apr-2006 19:38

Node Displacement Summary

Node L/C X Y Z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 9 3:EQ 0.711 0.126 0.000 0.722 0.000 0.000 -0.002
Min X 2 4:1.2D+1.6L -0.020 -0.057 0.000 0.061 0.000 0.000 0.000
Max Y 9 3:EQ 0.711 0.126 0.000 0.722 0.000 0.000 -0.002
Min 'Y 10 6:1.2D+1.0L+1 0.702 -0.225 0.000 0.737 0.000 0.000 -0.001
Max Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rZ 1 4:1.2D+1.6L 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rz 9 6:1.2D+1.0L+1 0.710 0.022 0.000 0.710 0.000 0.000 -0.002
Max Rst 10 6:1.2D+1.0L+1 0.702 -0.225 0.000 0.737 0.000 0.000 -0.001
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\Q CHRIS SHELOW
A

Software licensed to PENN STATE UNIVERSITY

Job No

Sheet No

Rev

Part

Job Title

Ref

By

Daten1-Apr-06

Chd

Client

File | ink E-W k brace.std

Date/Time (02.Apr-2006 19:35

Node Displacement Summary

Node L/C X Y Z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 9 3:EQ 0.787 0.052 0.000 0.789 0.000 0.000 -0.001
Min X 5 4:1.2D+1.6L -0.007 -0.020 0.000 0.021 0.000 0.000 -0.000
Max Y 9 3:EQ 0.787 0.052 0.000 0.789 0.000 0.000 -0.001
Min 'Y 10 6:1.2D+E+L 0.758 -0.072 0.000 0.762 0.000 0.000 -0.001
Max Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rZ 1 4:1.2D+1.6L 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rz 5 7:0.9D+E 0.444 0.042 0.000 0.446 0.000 0.000 -0.002
Max Rst 9 3:EQ 0.787 0.052 0.000 0.789 0.000 0.000 -0.001
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\Q CHRIS SHELOW
A

Software licensed to PENN STATE UNIVERSITY

Job No

Sheet No

Rev

Part

Job Title

Ref

By

bate14-Mar-06

Chd

Client

File | ink NS k brace.std

Date/Time 02.Apr-2006 19:29

Node Displacement Summary

Node L/C X Y Z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 9 3:EQ 0.971 0.141 0.000 0.981 0.000 0.000 -0.002
Min X 7 4:1.2D+1.6L -0.013 -0.139 0.000 0.140 0.000 0.000 -0.000
Max Y 9 3:EQ 0.971 0.141 0.000 0.981 0.000 0.000 -0.002
Min 'Y 10 6:1.2D+1.0L+1 0.951 -0.248 0.000 0.983 0.000 0.000 -0.002
Max Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min Z 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rX 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Min rY 1 1:DEAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max rZ 10 4:1.2D+1.6L 0.000 -0.148 0.000 0.148 0.000 0.000 0.000
Min rz 5 3:EQ 0.407 0.127 0.000 0.426 0.000 0.000 -0.002
Max Rst 10 6:1.2D+1.0L+1 0.951 -0.248 0.000 0.983 0.000 0.000 -0.002

Print Time/Date: 03/04/2006 11:17
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APPENDIX E

CALCULATIONS OF TYPICAL STEEL
CONNECTIONS



TYPICAL STEEL CONNECTION CALCULATIONS.:

BEAM-TO-GIRDER BOLTED-BOLTED CONNEGTION:
BEAM USED: W10Ox12 GIRDER USED: W21x44
VvV, = 20.73 KIPS M, = 20.73*2” = 41.46"7K
UsSE A325N BOLTS W/ #2” DIAMETER: PR, = 15.9 KkIPs
Cun = V, /PRy = 1.303 BOLTS; THEREFORE USE 2 BOLTS

TRY AN L3.57"X3.57"x0.5” WITH A LENGTH OF 6”

LIMIT STATE CHECKS:
ANGLE SHEAR YIELD:

PR, = 0.9(0.6F,Ag) = 0.9*0.6*36*6*0.5
= 58.32 KIPs > 20.73 KIPS; oK

ANGLE SHEAR RUPTURE:
CDRn = 0.75(0.6F,An) = 55.46 KIPs > 20.73 KiIpPs; OK

ANGLE BLOCK SHEAR:
TENSION RUPTURE = 46.2 K
SHEAR YIELD = 72.9 K
SHEAR RUPTURE = 83.2 K
TENSION YIELD = 40.5 K

PR, = 0.5(83.2+40.5) = 61.85 K > 20.73 K; oK

ANGLE FLEXURAL YIELD:
(OJVIES 0.9(F,Sx) = 97.2”7K > 41.46”7K; OK

ANGLE FLEXURAL RUPTURE:
Snet = 2.34
PMp = OF*Spet = 101.797k > 41.467K; oK

BEaAM WEB BLOCK SHEAR:
TENSION RUPTURE = 51.8 K

SHEAR YIELD = 101 K

SHEAR RUPTURE = 93.2 K

TENSION YIELD = 56.3 K

PR, = 0.19(93.2+51.8) = 27.55 kK >20.73 K; oK

CoPED BEAM FLEXURE:
OFpc = 58.04 < 0.9*50 = 45; THEREFORE USE 45
DOM, = OFpe*Shet = 130.957K > 41.467K; oK



BEARING/T.0O. & BOLT SHEAR:
ANGLE BEARING = 2.4Fy*t = 52.2 K

T.0.0pee = 1.2F*t", = 29.4

T.0.gruer = 76.1 K

BEAM BEARING = 22.23 K

T.0..pee = 12.5 K

PR, = 0.75(12.5)+15.9 = 25.3 Kk > 20.73 K; oK

GIRDER-TO-COLUMN BOLTED-BOLTED CONNECTION:

GIRDER USED: W21x44 COLUMN USED: W10Ox33

VvV, = 68.56 KIPS M, =68.56*1.57=102.86"K
UsSE A325N BOLTS W/ #2” DIAMETER: PR, = 15.9 KkIPs

Cun = V, /PRy = 4.3 BOLTS; THEREFORE USE 6 BOLTS

TRY AN L37x37x0.5” WITH A LENGTH OF 18”

LIMIT STATE CHECKS:
ANGLE SHEAR YIELD:

CDRn = 0.9(0.6F,Ag) = 0.9*0.6*36*18*0.5
= 174.96 KIPS > 68.56 KIPS; oK

ANGLE SHEAR RUPTURE:
(DRn = 0.75(0.6F,An) = 166.4 KIPS > 68.56 KIPs; OK

ANGLE BLOGCK SHEAR:
TENSION RUPTURE = 46.2 K
SHEAR YIELD = 267 K
SHEAR RUPTURE = 305 kK
TENSION YIELD = 40.5 K

OrR, = 0.5(305+40.5) = 172.8 K > 68.56 K; oK

ANGLE FLEXURAL YIELD:
dm, = 0.9(F,Sx) = 874.8”k > 102.847K; oK

ANGLE FLEXURAL RUPTURE:
Snet = 19.3
DM, = DF*Shet = B39.67k > 102.847"K; oK



BEARING/T.0O. & BOLT SHEAR:
ANGLE BEARING = 2.4Fy*t = 52.2 K

T.0.0pee = 1.2F*t", = 29.4
T.0.gruer = 76.1 K

BEAM BEARING = 40.95 K
T.0..pee = 23.03 K

T.O. = 53.27 K

OTHER

PR, = 15.9%*6 = 95.4 k > 68.56 K; 0OK



APPENDIX F

C.M. CosT COMPARISONS & CONSTRUCTION
SCHEDULES



COosST BREAKDOWN FOR EXISTING PRECAST CONCRETE SYSTEM

COLUMNS
L th (total Cost / ft
Size ength (total) os
ft. Mat. Labor Equip. Total Total Cost
18X26
3172 74.5 19.55 10.7 104.75 332267
16X16
20X20
|roTAL = 332267.00
BEAMS
. Number Cost Info.
Size
# Mat. Labor Equip. Total Total Cost
24x12 151 790.00 88.00 48.00 926.00 139826.00
12x20 60 780.00 88.00 48.00 916.00 54960.00
20x16 54 805.00 88.00 48.00 941.00 50814.00
[roTaL = 245600.00
PRECAST PLANK
Size Area (total) Cost Info. :
sq. ft. Mat. Labor Equip. Total Total Cost
10" hollow 91697.81 6.10 0.78 0.43 7.31 670310.99
[roTaL = 670311.00
CONCRETE TOPPING
Size Area (total) Cost / sq. ft.
sq. ft. Mat. Labor Equip. Total Total Cost
2" topping 91697.81 1.04 0.67 0.27 1.98 181561.66
|TOTAL = 181561.66




CMU BEARING WALLS
. Area (total) Cost / sq. ft.
Size
sq. ft. Mat. Labor Equip. Total Total Cost
8" 360 181 2.76 4.57 1645.2
10" 3406 2.27 2.84 5.11 17404.66
12" 1911 2.46 3.58 6.04 11542.44
14" 1144 2.67 3.58 6.25 7150
[ToTAL = 37742.30
PC SHEAR WALLS
Size Area (total) Cost / sq. ft.
sq. ft. Mat. Labor Equip. Total Total Cost
8" thick 6300 10.88 4.15 4 19.03 119889
[roTaL = 119889.00

BUILDING CasST SUMMARY FOR EXISTING PRECAST SYSTEM

Building Cost Breakdown

Structure component System Cost
P.C. Columns 332267.00
P.C. Beams 245600.00
Precast Planks 670311.00
Concrete Topping 181561.66
CMU Bearing Walls 37742.30
P.C. Shear Walls 119889.00
Total Cost: 1587370.96




CosT BREAKDOWN FOR PROPOSED STRUCTURAL STEEL SYSTEM

BEAMS
Size Length (total) Cost Info.

ft. Mat. Labor Equip. Total Total Cost

W8X10 8759.87 10.45 3.63 2.38 16.46 144187.46
W10X12 6341.09 12.55 3.63 2.38 18.56] 117690.63
W12X14 1155.76 14.65 2.48 1.62 18.75 21670.50
W12X16 272.92 17.45 2.48 1.62 21.55 5881.43
W12X19 111.83 23.00 2.48 1.62 27.10 3030.59
W14X22 1135.25 23.00 2.20 1.44 26.64 30243.06
W16X26 591.34 27.00 2.18 1.43 30.61 18100.92
W16X31 284.84 32.50 2.42 1.59 36.51 10399.51
W18X35 321.08 36.50 3.28 1.58 41.36 13279.87
W18X40 569.92 42.00 3.28 1.58 46.86 26706.45
W21X44 1182.83 46.00 2.96 1.42 50.38 59590.98
W21X50 63 52.50 2.96 1.42 56.88 3583.44
W24X55 63 57.50 2.84 1.37 61.71 3887.73
W24X62 63 65.00 2.84 1.37 69.21 4360.23
W24X76 84.25 79.50 2.84 1.37 83.71 7052.57
TOTAL = 469665.36

COLUMNS
. Length (total) Cost Info.
Size

ft. Mat. Labor Equip. Total Total Cost

W10X33 2379 34.50 3.96 2.59 41.05 97657.95
W10X39 312 40.68 3.96 2.59 47.23 14735.76
W10X45 208 46.90 3.96 2.59 53.45 11117.60
W10X49 13 51.00 3.96 2.59 57.55 748.15
W12X40 806 42.00 2.69 1.76 46.45 37438.70
W12X45 13 46.90 2.90 1.90 51.70 672.10
[ToTAL = 162370.26




LATERAL BRACES

Size Length (total) Cost Info.
ft. Mat. Labor Equip. Total Total Cost
W10X39 921.1 40.68 3.96 2.59 47.23 43503.55
\W10X45 123.17 46.90 3.96 2.59 53.45 6583.44
W10X49 627.17 51.00 3.96 2.59 57.55 36093.63
W12X22 326.75 23.00 2.48 1.62 27.10 8854.93
|TOTAL = 95035.548
METAL DECK
. Area (total) Cost / sq. ft.
Size
sq. ft. Mat. Labor Equip. Total Total Cost
gage 91697.81 1.14 0.26 0.02 1.42 130210.89
|TOTAL = 130210.89
WWEF SLAB REINFORCING
Size Area (total) Cost /100 sq. ft
sq. ft. Mat. Labor Equip. Total Total Cost
WWF 6X6
W1.4XW1.4 91697.81 12 18.05 0 30.05| 27555.19191
[ToTAL = 27555.19
COMPOSITE CONCRETE SLAB
Size Area (total) Cost /100 sq. ft
sq. ft. Mat. Labor Equip. Total Total Cost
4"+1.5" deck 91697.81 1.18 0.66 0.27 2.11] 193482.38
TOTAL = 193482.38




SHEAR STUDS
Size Number Cost /100 sq. ft
# Mat. Labor Equip. Total Total Cost
3/4" DIA., 4"
LONG 16663 0.46 0.69 0.28 1.43 23828.09
[ToTAL = 23828.09
FIREPROOFING
Area (total) Cost /100 sq. ft
Component
sq. ft. Mat. Labor Equip. Total Total Cost
DECK 91697.81 0.62 0.54 0.09 1.25] 114622.2625
BEAMS 73499.93 0.41 0.45 0.07 0.93] 85278.9633
COLUMNS 14700.14 0.88 0.97 0.15 2 29400.28
|ToTAL = 229301.51
CONNECTIONS
Size Area (total) Cost /100 sq. ft
sq. ft. Mat. Labor Equip. Total Total Cost
L.3.5X3.5X0.5 576 8 3.45 2.21 13.66 7868.16
L3X3X0.5 1722 7.5 3.45 2.21 13.16 22661.52
[ToTAL = 30529.68
BUILDING COST SUMMARY FOR EXISTING PRECAST SYSTEM

Building Cost Breakdown
Structure component System Cost
Structural Beams 469665.36
Structural Columns 162370.26
Lateral Braces 95035.548
Metal Deck 130210.89
WWE Slab Reinforcing 27555.19
Concrete Slab 193482.38
Fireproofing 229301.51
Connections 30529.68
Shear Studs 23828.09
Total Cost: 1361978.902




BUILDING CosT COMPARISON OF BOTH STRUCTURAL SYSTEM

Building Cost Breakdown
Building System System Cost |Cost/sq. ft.
Steel System 1361978.90 14.85
Precast System 1587370.96 17.31
Total Savings: 225392.06
% Savings: 14




Chris Shelow

Koshland Integrated Natural Science Center

Precast Package

ID Task Name ‘ Duration ‘ Start Finish Predecessors [ April [May [June [July [August [ September
o 312 | 319 [ 326 | a2 [ 49 | 416 | 423 [ 430 [ 57 [ 514 | 521 [ 528 [ 64 [ 611 | 618 [ 625 [ 72 [ 79 | 716 [ 723 [ 730 [ 86 | 813 [ 820 [ 827 93
1 Precast Package 99 days Wed 3/22/06 Mon 8/7/06 Precast Package
2 East Wing 41 days Wed 3/22/06 ~ Wed 5/17/06 — East Wing
3 Precast Members 32 days Wed 3/22/06 Thu 5/4/06 —— Precast Members
4 Precast Columns 13 days Fri 3/24/06 Tue 4/11/06 5 ‘ } recast-Columns
5 Precast Beams (1st Floor) 2 days Wed 3/22/06 Thu 3/23/06 Precast-Beams{lst Floor)
6 Precast Beams (2nd Floor) 2 days Thu 4/13/06 Fri 4/14/06 5,4,10,15 Pr, t+ Beams (2nd Floor)
-
7 Precast Beams (3rd Floor) 2 days Mon 4/24/06 Tue 4/25/06 6,11,16 ams (3rd Flogr)
8 Precast Beams (4th Floor) 2 days Wed 5/3/06 Thu 5/4/06 7,12,17 eams (4th Floor)
9 Precast Plank 34 days Fri 3/24/06 Wed 5/10/06 Precast Plank
10 Precast Plank (1st Floor) 4 days Fri3/24/06 ~ Wed 3/29/06 5 ] P +Plank-(dst-Flogn)
11 Precast Plank (2nd Floor) 4 days Mon 4/17/06 Thu 4/20/06 10,6 P 1 Plank (2nd [Rloofr)
12 Precast Plank (3rd Floor) 4 days Wed 4/26/06 Mon 5/1/06 11,7 ecast Plank((3rd Floor)
13 Precast Plank (4th Floor) 4 days Fri 5/5/06 Wed 5/10/06 8,12 Precast Plank (4th Floor)
14 Shear Walls 22 days Wed 4/12/06 Thu 5/11/06 Shepr Walls
15 Shear Walls (1st Floor) 1 day Wed 4/12/06 Wed 4/12/06 4,5,10 st Floor)
16 Shear Walls (2nd Floor) 1 day Fri 4/21/06 Fri 4/21/06 4,6,11,15 loor)
17 Shear Walls (3rd Floor) 1 day Tue 5/2/06 Tue 5/2/06 4,16,7,12 Shear Wall rd Flogr)
18 Shear Walls (4th Floor) 1 day Thu 5/11/06 Thu 5/11/06 17,8,13,4 Shear Walls (4th Floor)
19 Concrete Topping 25 days Thu 4/13/06 Wed 5/17/06 Concrete Topping
20 Concrete Topping (1st Floor) 5 days Thu 4/13/06 Wed 4/19/06 5,10,15 ete Topping (13t Floor)
21 Concrete Topping (2nd Floor) 5 days Mon 4/24/06 Fri 4/28/06 6,11,20,16 Concfete Topping (@nd Flogr)
22 Concrete Topping (3rd Floor) 5 days Wed 5/3/06 Tue 5/9/06 7,12,21,17 }_4" ncretg Topping (3rd Floor)
23 Concrete Topping (4th Floor) 5 days Thu 5/11/06 Wed 5/17/06 8,13,22 ] Concrete Topping (4th Floor)
24 The Link 28days  Thu5/18/06  Mon 6/26/06 2 +—‘The Link
25 Precast Plank 19 days Thu 5/18/06 Tue 6/13/06 — Precast Plank
26 Precast Plank (1st Floor) 1 day Thu 5/18/06 Thu 5/18/06 D— loor)
27 Precast Plank (2nd Floor) 1 day Wed 5/31/06 Wed 5/31/06 26,30 Floor)
28 Precast Plank (3rd Floor) 1 day Tue 6/13/06 Tue 6/13/06 27,31 Precast Plank(3rt-Floor)
29 CMU Bearing Walls 26 days Fri 5/19/06 Fri 6/23/06 CMU Bearing Walls
30 E CMU Walls (1st Floor) 8 days Fri 5/19/06 Tue 5/30/06 26 HCIMU Walls (1st Floor|
31 E CMU Walls (2nd Floor) 8 days Thu 6/1/06 Mon 6/12/06 27,30 HOMU Walls (2nd Flgof)
32 E CMU Walls (3rd Floor) 8 days Wed 6/14/06 Fri 6/23/06 28,31 EMU Walls (3rd Floor)
33 Shear Walls 19 days Fri 5/19/06 Wed 6/14/06 Shear Walls
34 Shear Walls (1st Floor) 1day Fri 5/19/06 Fri 5/19/06 26 ShearWals (st r)
35 Shear Walls (2nd Floor) 1 day Thu 6/1/06 Thu 6/1/06 27,34 ShearWalls(2rd-Fliqor)
36 Shear Walls (3rd Floor) 1 day Wed 6/14/06 Wed 6/14/06 28,35 ShearWalls(3rd-Floor)
37 Concrete Topping 19 days Wed 5/31/06 Mon 6/26/06 Concrete Topping
38 Concrete Topping (1st Floor) 1 day Wed 5/31/06 Wed 5/31/06 26,30,34 st Floor)
39 Concrete Topping (2nd Floor) 1 day Tue 6/13/06 Tue 6/13/06 27,31,35,38 nd Floor)
40 Concrete Topping (3rd Floor) 1 day Mon 6/26/06 Mon 6/26/06  28,32,36,39 Concrete Topping (3rd Floor)
41 West Wing 30 days Tue 6/27/06 Mon 8/7/06 24 _ West Wing
42 Precast Members 23 days Tue 6/27/06 Thu 7/27/06 — Precast Members
43 Precast Columns 10 days Wed 6/28/06 Tue 7/11/06 44 recast-Column
44 Precast Beams (1st Floor) 1 day Tue 6/27/06 Tue 6/27/06 Procast Beams-(1stFloof)
45 Precast Beams (2nd Floor) 1 day Thu 7/13/06 Thu 7/13/06  43,44,49,54 eams (2nd Floor)
4 .

46 Precast Beams (3rd Floor) 1 day Thu 7/20/06 Thu 7/20/06  43,45,50,55 3eams (3rd Floor)

4
47 Precast Beams (4th Floor) 1 day Thu 7/27/06 Thu 7/27/06  43,46,51,56 Precast Beams (4th Floor)
48 Precast Plank 25 days Wed 6/28/06 Tue 8/1/06 Precast Plank
49 Precast Plank (1st Floor) 3 days Wed 6/28/06 Fri 6/30/06 44 By +Rlank-(IstkElopr)

N
50 Precast Plank (2nd Floor) 3 days Fri 7/14/06 Tue 7/18/06 45,54,49 Pracast Plank (2nd Floor)
" ™
51 Precast Plank (3rd Floor) 3 days Fri 7/21/06 Tue 7/25/06 46,50,55 cast Plank (3rd Floor)
4

52 Precast Plank (4th Floor) 3 days Fri 7/28/06 Tue 8/1/06 47,51,56 recast Plank (4th Floor)
53 Shear Walls 16 days Wed 7/12/06 Wed 8/2/06 Shear Walls
54 Shear Walls (1st Floor) 1 day Wed 7/12/06 Wed 7/12/06 44,49,43 hear Walls |(1st Floor|
55 Shear Walls (2nd Floor) 1 day Wed 7/19/06 Wed 7/19/06 50,54 ShearWalls|(2nd Flooy)
56 Shear Walls (3rd Floor) 1 day Wed 7/26/06 Wed 7/26/06 51,55 Ils (3rd Floor)
57 Shear Walls (4th Floor) 1day Wed 8/2/06 Wed 8/2/06 52,56 Shear Walls (4th Floor)
58 Concrete Topping 18 days Thu 7/13/06 Mon 8/7/06 Concrete Topping
59 Concrete Topping (1st Floor) 3 days Thu 7/13/06 Mon 7/17/06 43,54,49 Concrete Topping (1st Floor)

A
60 Concrete Topping (2nd Floor) 3 days Thu 7/20/06 Mon 7/24/06 50,55 Concrete Topping (2nd Floor)
61 Concrete Topping (3rd Floor) 3 days Thu 7/27/06 Mon 7/31/06 51,56 Concrete Topping (3rd Floor)
62 Concrete Topping (4th Floor) 3 days Thu 8/3/06 Mon 8/7/06 52,57 Concrete Topping (4th Floor)

Project: Shelow Precast Task : Split Progress I Milestone ’ Summary ﬁ Project Summary ﬁ External Tasks |:| External Milestone ‘ Deadline @
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Chris Shelow

Koshland Integrated Natural Science Center

Steel Package Schedule

D Task Name Duration ‘ Start Finish Predecessors [ April [May [June [Jul [August [ September [October
Q 312 [ 319 [ 326 | 4] 4/9 [ 416 | 423 | 430 | 57 | 514 | 521 | 528 [ 64 | 611 | 618 | 625 | 72 | 79 | 716 | 723 | 730 | 86 | 813 | 820 | 827 93 [ 910 [ 917 | o4 [ 104 [ 108 | 1015 [ 1022

1 Steel Package 133 days Wed 3/22/06 Fri 9/22/06 Steel Package
2 East Wing 59 days Wed 3/22/06 Mon 6/12/06 —*East Wing
3 Structural Steel 46 days Wed 3/22/06 ~ Wed 5/24/06 —— Structural Steel
4 Columns (1st - 2nd) 2 days Tue 3/28/06 Wed 3/29/06 6 Celumps{ist-2nd

-
5 Columns (3rd - 4th) 2 days Tue 4/11/06 Wed 4/12/06 4,6,7,8 T Cotumd {3rd—Ath)

4
6 First Floor Steel 4 days Wed 3/22/06 Mon 3/27/06 First Floor J
7 Second Floor Steel 4 days Thu 3/30/06 Tue 4/4/06 4,6 ‘ [-Second-F {Steel—
8 Third Floor Steel 4 days Wed 4/5/06 Mon 4/10/06 7,4 } ThiFd-Fh teel
9 Fourth Floor Steel 4 days Thu 4/13/06 Tue 4/18/06 8,5 | Fourth-Floor Steel

N w
10 First Floor Metal Deck 9 days Wed 4/5/06 Mon 4/17/06 4,6,7 First FloorMetal Decl
11 Second Floor Metal Deck 9 days Tue 4/18/06 Fri 4/28/06 4,5,7,8,10 } cond Eloor Metal Deck
12 Third Floor Metal Deck 9 days Mon 5/1/06 Thu 5/11/06 5,8,9,11 Third Floor Metal Deck
13 Fourth Floor Metal Deck 9 days Fri 5/12/06 Wed 5/24/06 9,12,5 r Metal Deck
14
15 Cast-in-place Concrete 32 days Tue 4/18/06 Wed 5/31/06 Cast-in-place Concrete
16 First Floor Slab on Deck 5 days Tue 4/18/06 Mon 4/24/06 10 r Slab on Deck
17 Second Floor Slab on Deck 5 days Mon 5/1/06 Fri 5/5/06 11,16 nad-Flpor Slab or Deck
18 Third Floor Slab on Deck 5 days Fri 5/12/06 Thu 5/18/06 12,17 r Slab on Deck
19 Fourth Floor Slab on Deck 5 days Thu 5/25/06 Wed 5/31/06 13,18 Fourth Floor Slgb on Deck
20
21 Fireproofing 35 days Tue 4/25/06 Mon 6/12/06 Fireproofing
22 First Floor Fireproofing 8 days Tue 4/25/06 Thu 5/4/06 10,16 Floor Fireproofing
-
23 Second Floor Fireproofing 8 days Mon 5/8/06 Wed 5/17/06 11,17,22 cond Floor Fireproofing
24 Third Floor Fireproofing 8 days Fri 5/19/06 Tue 5/30/06 12,18,23 Third Floor Fireprpofing
25 Fourth Floor Fireproofing 8 days Thu 6/1/06 Mon 6/12/06 13,19,24 ‘ Fourth Floor Fireproofing
26
27 The Link 17 days Tue 6/13/06 Wed 7/5/06 2 MTM Link
28 Structural Steel 13 days Tue 6/13/06  Thu 6/29/06 * Structural Steel
29 E Columns (1st - 2nd) 1day Wed 6/14/06 Wed 6/14/06 31 Cotumnas (st - 2nd)
30 E Columns (3rd - 4th) 1day Wed 6/21/06 Wed 6/21/06 29,31,32,33 Cotumns, (3rd - 4th)
31 E First Floor Steel 1day Tue 6/13/06 Tue 6/13/06 D First FloorSieel
32 E Second Floor Steel 2 days Thu 6/15/06 Fri 6/16/06 29,31 " sdeo Floor Steel
9
33 E Third Floor Steel 2 days Mon 6/19/06 Tue 6/20/06 29,32 E} ird-Floor Steel
Y
34 E Roof Steel 2 days Thu 6/22/06 Fri 6/23/06 30,33 Ej Raof Steel
-
35 E First Floor Metal Deck 2 days Mon 6/19/06 Tue 6/20/06 29,31,32 st Flpor [Metal Decl
36 E Second Floor Metal Deck 2 days Thu 6/22/06 Fri 6/23/06 29,30,32,33,35 d Floor Metal Deck
37 E Third Floor Metal Deck 2 days Mon 6/26/06 Tue 6/27/06 30,33,34,36 Rird Flopr Metal Deck
38 E Roof Metal Deck 2 days Wed 6/28/06 Thu 6/29/06 30,34,37 RoofMetal Deck
39
40 Cast-in-place Concrete 9 days Wed 6/21/06 Mon 7/3/06 Cast-in-place Concrete
41 E First Floor Slab on Deck 2days  Wed 6/21/06 Thu 6/22/06 35 Slab on Deck
42 E Second Floor Slab on Deck 2 days Mon 6/26/06 Tue 6/27/06 41,36 Rloor Slab on Deck
43 E Third Floor Slab on Deck 2days  Wed 6/28/06 Thu 6/29/06 37,42 Third [Floor Slab on Deck
44| Roof Slab on Deck 2 days Fri 6/30/06 Mon 7/3/06 38,43 - Roof Slab on Deck
s I
46 Fireproofing 9 days Fri 6/23/06 Wed 7/5/06 y Fireproofing
47 First Floor Fireproofing 2 days Fri6/23/06  Mon 6/26/06 35,41 IF\oor Rireproofing
48 Second Floor Fireproofing 2 days Wed 6/28/06 Thu 6/29/06 36,42,47 i Seco d Floor Fireproofing
49 Third Floor Fireproofing 2 days Fri 6/30/06 Mon 7/3/06 37,43,48 - {Third Floor Fireproofing
50 Fourth Floor Fireproofing 2 days Tue 7/4/06 Wed 7/5/06 38,44,49 - Fourth Floor Fireproofing
57
58 West Wing 57 days Thu 7/6/06 Fri 9/22/06 27 West Wing
59 Structural Steel 46 days Thu 7/6/06 Thu 9/7/06 — Structural Steel
60 E Columns (1st - 2nd) 2days  Wed 7/12/06 Thu 7/13/06 62 Columns {1lst~2nd
v
61 E Columns (3rd - 4th) 2 days Wed 7/26/06 Thu 7/27/06 60,62,63,64 j Columas(3rd-4th)
-~
62 E First Floor Steel 4 days Thu 7/6/06 Tue 7/11/06 First Floor |
63 E Second Floor Steel 4 days Fri 7/14/06 Wed 7/19/06 60,62 ‘ S e Staal
64 E Third Floor Steel 4 days Thu 7/20/06 Tue 7/25/06 60,63 } Fhikd-F toel
65 E Fourth Floor Steel 4 days Fri 7/28/06 Wed 8/2/06 61,64 J Fourth Eloor Steel
66 E First Floor Metal Deck 9 days Thu 7/20/06 Tue 8/1/06 60,62,63 First-FloorMetal Decl
67 E Second Floor Metal Deck 9 days Wed 8/2/06 Mon 8/14/06 60,61,63,64,66 nd-Flgor Metal Deck
68 E Third Floor Metal Deck 9 days Tue 8/15/06 Fri 8/25/06 61,64,65,67 } THird-Floor-Metal Deck
69 E Fourth Floor Metal Deck 9 days Mon 8/28/06 Thu 9/7/06 61,65,68 r Metal Deck
70
71 Cast-in-place Concrete 32 days Wed 8/2/06 Thu 9/14/06 Cast-in-place Concrete
72 E First Floor Slab on Deck 5 days Wed 8/2/06 Tue 8/8/06 66
73 E Second Floor Slab on Deck 5 days Tue 8/15/06 Mon 8/21/06 67,72 loor Slab or
Y
74 E Third Floor Slab on Deck 5 days Mon 8/28/06 Fri 9/1/06 68,73 r Slab on Dieck
75 E Fourth Floor Slab on Deck 5 days Fri 9/8/06 Thu 9/14/06 69,74 Fourth Floor Slab on Deck
76
7 Fireproofing 33 days Wed 8/9/06 Fri 9/22/06 Fireproofing
78 E First Floor Fireproofing 6 days Wed 8/9/06 Wed 8/16/06 66,72 r Fireproofing
79 E Second Floor Fireproofing 6 days Tue 8/22/06 Tue 8/29/06 67,73,78 Floor Fireproofing|
80 E Third Floor Fireproofing 6 days Mon 9/4/06 Mon 9/11/06 68,74,79 Floor Fireproofing
81 E Fourth Floor Fireproofing 6 days Fri 9/15/06 Fri 9/22/06 69,75,80 Fourth Floor Fireproofing
Project: Shelow Steel shortened firepro Task l:l Split Progress I Milestone ‘ Summary ﬁ Project Summary ~ External Tasks l:l External Milestone ‘ Deadline @
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ASHRAE STANDARD 90 (2004) — RELEVANT TABLES
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Fizure B-1 Climate zones for United States locations.
TABLE B-1  LLS. Climate Zones
Slale LTI Slale Slale
Comnly Zome  Cously Lene  County Lone Cwuniy Zone
{(Nirih Dakota coal.) g | R (South Cakots com.) (Temag conk )
Ao B Lome 40 Exespi Jackaom SA Calhomm 14
Billings B Baker B Mallette 5A Cumaron 1A
Bowman B Croek SE Tl 54 Chambers 14
Hurl eigh BA | Deschuess B | Tripp A Charokiee 1A
Dickey 6 | Gillism B Union 5A Colorade 1A
Dunm B Grani B vankton 5A Comal 1A
Emmons G Hamey S8 |Temnessee (174 Caryell 14
Galden vallay B Hood Rivar SR Fanz 44 Except Dawin 1A
Gran B JefFarmom SR Cheetar 3A [Rmmit I8
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LaMicare ) Lake H Dryer A Eatwainds I8
Logan B MinThamm SR Fayetia 3A Fallz 1A
Melntosh A Bboarom H Hardemmn 3A Fayette 1A
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Oiliver 1 Walbowa H Lake 34 Ciahweston Ta
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ki (CIH Dhed o miree 4.5 Fone A Ei:n:c|11 HJ:I-".‘E 1A
Tone 54 Bxcept Momigomeny A Anderson A Hidalgo 1A
Avdams 44 | Fhiladeiphaa 4 Angelina 2A Hill 1A
Hroeam 44 Yaork 44 Annsas A Houston 14




TABLE 5.54

Building Envelope Requirements For|Climate Zone 4 (AB.C} |
I I
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Nonresidential Residential Semibeated
JAszembly  [Insulation Afin.  [Astembly  [nsulation Afin. Assemblylnsulation Min.
[Opaque Elements Mlazinum [R-Value Mammum [R-Value Pazimu [R-Value
o
Roafk
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[Flaors
| 1 00107 [R63d E-33c 0322 R
ety — —_— F-30.0 -0.062 [R-13.0
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Cnbestad [F-0.730 MR [T F-0.730 QR
Eaated [F-0.950 [F-7.5 for 24 m. F.-10 for 36 m. F-1.020 B-75forlim
Cmague Doors
[Fwinming [U-0.700 [U-0.700
[Non-Swingme [U-1.450 [U-3.500 )
JAszembly  |Assembly Max.  |Astembly  [Assembly Max JAsembly{Assembly Max.
Max. U SHGC (All Mlax. U EHIC (All fax U FEHGC (AL
K Fized’ |Orientations’ {Fized’ Orientanons’ [Fized' |[Drientations’
[Fenestration [Operable) [Morth-Oriented) [Operable) North-Oriented) |[OperableNorth-Oriented)
Farnical lazing, % of Maill
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