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Figure 1:

Ground floor plan (See following figures for sections indicated on the plan)
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Figure 3:
North — South section cut
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Figure 4:

East — West section cut
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Appendix B: Wind Load Calculations
Existing Structure: Falls Church, VA
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Building Dimensions
Height Level N-S Wind E-W Wind
0'-36.17'

B (ft) 105 231

L (ft) 231 105

h (ft) Not Used Not Used
36.17'- 175'

B (ft) 90 190.75

L (ft) 190.75 90

h (ft) 175 175

General Wind Load Design Criteria
Design Wind Speed 90 mph ASCE 7-05 (Fig. 6-1C)
Directionality Factor (Ky) 0.85 ASCE 7-05 (Table 6-4)
Importance Factor (l,,) 1.15 ASCE 7-05 (Table 6-1)
Exposure Category B ASCE 7-05 (§ 6.5.6.3)
Topographic Factor (K,,) 1 ASCE 7-05(§ 6.5.7)
Internal Pressure Coefficient (GC,;) +0.18 ASCE 7-05 (Fig. 6-5)

Velocity Pressure Coefficients (K,) and Velocity Pressures (q,)
Level Elevation (ft) K, qd, (psf)
Ground 0.0 0.57 11.55
1st 10.83 0.57 11.55
2nd 24.83 0.659 13.36
3rd 36.17 0.737 14.94
4th 47.50 0.7975 16.16
5th 58.67 0.845 17.13
6th 72.93 0.902 18.28
7th 84.17 0.943 19.11
8th 95.50 0.9765 19.79
9th 106.83 1.007 20.41
10th 118.17 1.035 20.98
11th 129.5 1.064 21.57
Penthouse 144.83 1.10 22.30
Roof 175.00 1.16 23.51

Inova Fairfax Hospital — South Patient Tower



Final Report April 4™ 2012

Nathan McGraw | Structural Option

External Pressure Coefficients (C,)

Description N-S Wind E-W Wind
0'-36.17'

L/B 2.2 0.45
Windward Walls 0.8
Leeward Walls -0.29 -0.5
Side Walls -0.7
h/L Not Used Not Used
Roof - 0to h/2
Roof - h/2to h
Roof - h to 2h
Roof - > 2h

36.17' - 175'
L/B 2.12 0.472
Windward Walls 0.8
Leeward Walls -0.295 -0.5
Side Walls -0.7
h/L 0.917 1.9
Roof - 0to 87.5' -1.2336 -1.04
Roof - 87.5' to 175 -0.7332 -0.7
Roof - 175' to 350 -0.6668 -0.7
Roof - >350' -0.6336 -0.7
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Proposed Structure: University of California — Davis (Sacramento) CA — Base Model

Building Dimensions:

1) 0-36 N-S Wind E-W Wind
105 231
231 105
N/A N/A
1) 36'-145
90 190.75
190.75 90
145 145
General Wind Load Design Criteria:
Desing Wind Speed: 85 (Figure 6-1C)
Directionality Factor (Kg): 0.85 (Table 6-4)
Importance Factor (l,,): 1.15 (Table 6-1)
Exposure Category: B (§6.5.6.3)
Topographic Factor (K,,) 1.0 (§6.5.7)
Intern Pressure Coefficient (GC): +0.18 (Figure 6-5)
Velocity Pressure Coefficients (K,) and Velocity Pressures (q,):
Level Elevation (ft) K, a, (psf)
Penthouse 145 1.10 19.9
11th 129.5 1.06 19.2
10th 118.17 1.04 18.7
9th 106.83 1.01 18.2
8th 95.5 0.98 17.7
7th 84.17 0.94 17.0
6th 72.93 0.90 16.3
5th 58.67 0.84 15.3
4th 47.5 0.80 14.4
3rd 36.17 0.74 13.3
2nd 24.83 0.66 11.9
1st 10.83 0.57 10.3
Ground 0 0.57 10.3
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Gust Effect Factor: Due to Flexible Diaphragm (frequency < 1 Hz)

8a*

8v:

a:
z, (ft)

[~ W= TR & ST Y

(e]

I (ft):

Zmin (ft)

ny:

nq:

Mnt
Rp:

Ne:
Rg:

3.4
3.4
7
: 1200
0.143
0.84
0.25
0.45
0.3
320
0.333
*: 30
max 87

100/H =
75/H=

4.10
0.255
442.1
71.48

4.26

0.0561

0.01

North-South
90
190.75

145

6.43
0.143

3.99
0.219

28.34
0.035

0.310
0.838

0.880

0.690
0.517

(Egn. 6-9)
(Egn. 6-5)
(Egn. 6-7)
(Egn. 6-14)
(Egn. 6-12)
(Egn. 6-11)

(Assumed, Convservative for Concrete Shear Walls)

(Average Value from C6-17)
(Lower Bound from C6-18)

Nt
Ry

nNe:
Rg:

§6.5.8.2

East-West

190.75

90
145

6.43
0.143

8.47
0.111

13.37
0.072

0.224
0.809

0.844

*Used for Calculations
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External Pressure Coefficients (C,):

0'-36'

36'- 145'

L/B:

Windward Wall:

Leeward Wall:
Side Wall:

L/B:

Windward Wall:

Leeward Wall:
Side Wall:

h/L:

Roof: 0-72.5'
Roof: 72.5 to 14!
Roof: 145 to 290
Roof: >290'

N-S Wind E-W Wind

2.20

-0.29

2.12

-0.294

0.760
-1.108
-0.796
-0.604
-0.508

0.45
0.8

-0.5
-0.7

0.47
0.8
-0.5
-0.7
1.611
-1.04
-1.04
-0.7
-0.7
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Appendix C: Seismic Load Calculations
Existing Structure: Falls Church, VA
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Superimposed Dead Loads
Description Load
Floors 20 psf
Standard Roof 20 psf
Main Roof 20 psf
Weight Per Level
Level Area (ft%) Weight (kips)
Ground 25513 N/A
1st 25513 3855
2nd 11649 2732
3rd 17958 3186
4th 16571 2911
5th 16571 3013
6th 16571 3013
7th 16571 2911
8th 16571 2911
9th 16571 2911
10th 16571 2911
11th 16571 2999
Penthouse/Roof 16571 3831
37184
Slab Weights
Level Slab Area (ft?) Beam Area (ft?) Weight (kips)
Ground 10268 4904 N/A
1st 10268 4904 2276
2nd 4450 4904 1403
3rd 6501 4904 1711
4th 6501 4904 1711
5th 6501 4904 1711
6th 6501 4904 1711
7th 6501 4904 1711
8th 6501 4904 1711
9th 6501 4904 1711
10th 6501 4904 1711
11th 6501 4904 1711
Penthouse/Roof 6501 4904 1711
20787

Inova Fairfax Hospital — South Patient Tower

104



Final Report April 4™ 2012

Nathan McGraw | Structural Option

Superimposed Dead Load
Level Slab Area (ft%) Roof Area (ft) Weight (kips)
Ground 25611 0 N/A
1st 25611 0 512
2nd 11649 0 233
3rd 16571 9040 512
4th 16571 0 331
5th 16571 0 331
6th 16571 0 331
7th 16571 0 331
8th 16571 0 331
9th 16571 0 331
10th 16571 0 331
11th 16571 0 331
Penthouse/Roof 0 16571 331
4240
Shear Wall Weights
Level Volume (ft%) Weight (kips)
1st 2022.9 303.4
2nd 2077.6 311.6
3rd 1858.8 278.8
4th 1858.8 278.8
5th 2077.6 311.6
6th 2077.6 311.6
7th 1858.8 278.8
8th 1858.8 278.8
9th 1858.8 278.8
10th 1858.8 278.8
11th 2186.9 328.0
Penthouse/Roof 1257.5 188.6
3427.9
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Curtain Wall Weights
level | Tributary Height (ft) | Length(ft) | with(f) | Total Perimeter(ft) | Area(rt) | Weight (kips)
1st 12.333 231 105 672 8288.0 485.3
2nd 12.667 231 105 672 8512.2 498.4
3rd 11.333 231 105 672 7615.8 445.9
4th 11.333 190.75 90 561.5 6363.5 372.6
Sth 12.667 190.75 90 561.5 7112.5 416.4
6th 12.667 190.75 90 561.5 7112.5 416.4
7th 11.333 190.75 90 561.5 6363.5 372.6
8th 11.333 190.75 90 561.5 6363.5 372.6
Sth 11.333 190.75 90 561.5 6363.5 372.6
10th 11.333 190.75 90 561.5 6363.5 372.6
11th 11.333 190.75 90 561.5 6363.5 372.6
Penthouse/Roof 7.667 190.75 90 561.5 4305.0 252.1
4750.0
Column Weights
Level 24"x24" 26"x26" 12"x18" 12"x24" 28"x28" 18"x18" 18'"x24" Volume (ft) | Weight (kips)
1st - Below 28 0 8 1 4 1 1 1854 278
1st - Top 28 1 8 1 3 1 1
2nd - Below 28 1 8 1 3 1 1 1906 286
2nd - Top 28 1 8 1 3 1 1
3rd - Below 28 1 8 1 3 1 1 1587 938
3rd - Top 27 0 6 0 2 0 0
4th - Below 27 0 6 0 2 0 0 1449 217
4th - Top 27 0 6 0 2 0 0
Sth - Below 27 0 6 0 2 0 0 1620 213
5th - Top 27 0 6 0 2 0 0
6th - Below 27 0 6 0 2 0 0
6th - Top 27 0 6 0 2 0 0 1620 243
7th - Below 27 0 6 0 2 0 0 1449 217
7th - Top 27 0 6 0 2 0 0
8th - Below 27 0 6 0 2 0 0 1449 217
8th - Top 27 0 6 0 2 0 0
Sth - Below 27 0 6 0 2 0 0 1449 217
Sth - Top 27 0 6 0 2 0 0
10th - Below 27 0 6 0 2 0 0 1449 217
10th - Top 27 0 6 0 2 0 0
11th - Below 27 0 6 0 2 0 0 1705 256
11th - Top 27 0 6 0 2 0 0
Penthouse/Roof Below 27 0 6 0 2 0 0 980 147
2778
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Sacramento CA

Latitude: 38.55
Longitude: -121.74
Site Class: D
Sg = 0.900
S, = 0.325
TL = 8
Occupancy Category = A%
Importance Factor = 1.5
Site Coefficient, F, = 1.0
Site Coefficient, F, = 1.5
SMS = 0.90
Sm1= 0.49
Sps = 0.600
SDl = 0.325
Short Period SDC = D
1.0-s Period SDC = D

Permitted Analytical Procedure:

Response Modification Coefficient =
Amplification Factor = 5.0

Approximate Fundamental Period:

Ta = Cth nx
C.= 0.02
X = 0.75
h, = 145
T,=  0.8357
C,= 1.4
C,T,= 1.17

*USGS Web Application (Confirmed with Figure 22-1 of ASCE 7-05)
*USGS Web Application (Confirmed with Figure 22-2 of ASCE 7-05)

sec. (Confirmed with Figure 22-15 of ASCE 7-05)

(Table 1.1)
(Table 11.5.1)

(Table 11.4-1)
(Table 11.4-2)

F.S.  (11.4-1)
F.S,  (11.4-2)
(2/3)Sys (11.4-3)
(2/3)Sy; (11.4-4)

(Table 11.6-1)
(Table 11.6-2)
Modal Response Spectrum Analysis (Table 12.6-1)

Seismic Response History Procedure (Table 12.6-1)

6.5 (Table 12.2-1)
(Table 12.2-1)

(Table 12.8-2)
(Table 12.8-2)
ft.

sec.

(Table 12.8-1)

sec. (Upper Limit on Calculated Period)

Inova Fairfax Hospital — South Patient Tower



Final Report April 4™, 2012

Nathan McGraw | Structural Option

Seismic Response Coefficient:

C=
min
ForS, >0.6g:
Apply: No
C, >
C = 0.064
Base Shear: V=CW
W= 37,184 kips
V=CW = 2,384 kips

Sps 0.6
(R/1) (4.5/1.5)
Sp1 0.325
T(R/1) (1.17)(4.5/1.5)
SpiT, (0.325)(8)
T2(R/1) (1.17)%(4.5/1.5)
0.5555 1.333
(R/1) (4.5/1.5)

= 0.138

= 0.064

0.438

0.069

20.01

(Egn. 12.8-2)

(Egn. 12.8-3)

(Egn. 12.8-4)

(Egn. 12.8-6)
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Appendix D: Gravity Redesign Calculations
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Appendix E: Fixed Base Iterations

Inova Fairfax Hospital — South Patient Tower

Model With Moment Frames Deflection Criteria Met?
‘=‘: Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-34,(1.0%) S-14,(0.5%)| S-34 S-3y S-1y S-1y
% 24x24 1.944 1.650 1.316 1.84 0.92 Yes Yes
g 24x28 1.786 1.292 1.199 1.84 0.92 Yes Yes
2 24x32 1.651 1.038 1.093 1.84 0.92 Yes Yes
o 24x36 1.537 0.859 1.001 1.84 0.92 Yes Yes Yes
Model With Moment Frames Deflection Criteria Met?
r=""_.l Frame Size Period Maximum Drift X (in.) Maximum DriftY (in.) S-34,(1.0%) S-14,(0.5%)] S-34 S-3y S-1y S-1y
% 24x24 1.787 1.480 1.063 1.84 0.92 Yes Yes
E 24x28 1.660 1.201 0.986 1.84 0.92 Yes Yes
ol 24x32 1.548 0.992 0.915 1.84 0.92 Yes Yes
A 24x36 1.450 0.836 0.851 1.84 0.92 Yes Yes Yes Yes
Model With Moment Frames Deflection Criteria Met?
‘=""J Frame Size Period Maximum Drift X (in.) Maximum DriftY (in.) S-3 A, (1.0%) S-14,(0.5%)| S-34 S-3y S-1y S-1y
% 24x24 1.722 1.404 0.969 1.84 0.92 Yes Yes
g 24x28 1.607 1.155 0.905 1.84 0.92 Yes Yes
& 24x32 1.504 0.964 0.845 1.84 0.92 Yes Yes
3 24x36 1.413 0.820 0.791 1.84 0.92 Yes Yes Yes Yes
Model With Moment Frames Deflection Criteria Met?
% Frame Size Period Maximum Drift X (in.) Maximum DriftY (in.) S-34,(1.0%) S-14,(0.5%)| S-3x S-3y S-1y S-1y
s 24x24 1664 1.334 0.891 1.84 0.92 Yes Yes Yes
g 24x28 1.559 1.111 0.837 1.84 0.92 Yes Yes Yes
L 24x32 1.464 0.937 0.785 1.84 0.92 Yes Yes Yes
I 24x36 1.379 0.803 0.738 1.84 0.92 Yes Yes Yes Yes
Model With Moment Frames Deflection Criteria Met?
% Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-3 4, (1.0%) S-14,(0.5%)] S-34 S-3y S-1y S-1y
s 24x24 1611 1.269 0.824 1.84 0.92 Yes Yes Yes
3 24x28 1.515 1.068 0.778 1.84 0.92 Yes Yes Yes
L 24x32 1.427 0.909 0.733 1.84 0.92 Yes Yes Yes Yes
N 24x36 1.348 0.784 0.692 1.84 0.92 Yes Yes Yes Yes
Model With Moment Frames Deflection Criteria Met?
r=""_.l Frame Size Period Maximum Drift X (in.) Maximum DriftY (in.) S-34,(1.0%) S-14, (0.5%)] S-3 S-3y S-1y S-1y
% 24x24 1.564 1.210 0.767 1.84 0.92 Yes Yes Yes
E 24x28 1.475 1.028 0.727 1.84 0.92 Yes Yes Yes
L 24x32 1.393 0.882 0.688 1.84 0.92 Yes Yes Yes Yes
S 24x36 1.319 0.766 0.652 1.84 0.92 Yes Yes Yes Yes
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Appendix F: Base Isolator Design Calculations
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S¢=0.900
S;= 0.325
Swi= 0.49
Spi= 0.325
= 65
= 37,184 kips
= 87 ft
= 190.75 ft

= 236 ft(with 5% accidental torsion)
= 38.4 in./sec’
T, = 178
Tp= 8.9 sec.
Tw= 10.2 sec.
Damping= 15%

Variation= 10% (Variation in stiffness from the mean stiffness values of the isolators is considered acceptable)

Effective Period of Design Displacement:

k/in.

k/in.

w
Tp= 2n kD,MIN =
kpming
Effective Period at Maximum Displacement:
w
Tu= ny_ kM,MIN =
kmming

Design Effective Damping in the System:

1 [total area of hysteresis loop]

°T 2m Kppmax D?

Maximum Effective Damping in the System:

8 1 [total area of hysteresis loop]
M= 5

ZT[ KM,MAX DZ

Bp= 135 [(Table 17.5-1 Damping Coefficient)

kowax= 586 kfin. |

Kp, max = 44.3  k/in.

By = 1.35 *Assumed same level of damping assigned to both directions
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Design Displacement:

Dp=  85p:Tp | 20.97 in.
ar’s,

Maximum Displacement:

D= BSmiTm ~ 36.36 in.

ar’s,,

Total Displacement:

12e _ {
Dp= Dp [1 +}’szd2] 339 in.

58.7 in.

12e
Drw = DM[“?W

Minimum Lateral Forces: (Isolation System and Structural Elements below the Isolation System)

Ve = kD_,MAxDD kips

Structure Elements Above the Isolation System:

o= KD 614.7 |kips
R,
R= (3/8)R= 2438 1.0<R 2.0 Eo g

Limits on Vg:

1.) Vg >The lateral system force required from Section 12.8 for a fixed base structure of the same effective seismic weight

and a period equal to the isolated period (Tp)
2.) The base shear corresponding to the factored design wind load

3.) The lateral sesimic force required to fully activate the isolation system multiplied by 1.5
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1)
Sacramento CA
Latitude: 38.55
Longitude -121.74

Site Class: D

Occupancy Category v (Table 1.1)
Importance Factor = 1.5 (Table 11.5.1)

Site Coefficient, F,= 1.0  (Table 11.4-1)
Site Coefficient, F,= 1.5 (Table 11.4-2)

Sws = 0.90 F..Ss  (11.4-1)
Swr = 0.49 F,.S;  (11.4-2)
Sps= 0.600 (2/3)Sys (11.4-3)
Sp1 = 0.325  (2/3)Sy; (11.4-4)
Short Period SDC = D (Table 11.6-1)
1.0-s Period SDC = D (Table 11.6-2)

Response Modification Coeffic 6.5 (Table 12.2-1)
Amplification Factor 5.0  (Table 12.2-1)

Approximate Fundamental Period:

T.= Cthnx

C.= (Table 12.8-2)
X= (Table 12.8-2)
h,= ft.

T,= 0.8357 sec.

c, - rable 12.5-1)

CT,= 117 sec (Upper Limit on Calculated Period)

Tp= 890 sec.

Permitted Analytical Procedure Modal Response Spectrum Analysis (Table 12.6-1)
Seismic Response History Procedure (Table 12.6-1)

S = 0.900 *USGS Web Application (Confirmed with Figure 22-1 of ASCE 7-05)
S, = 0.325 *USGS Web Application (Confirmed with Figure 22-2 of ASCE 7-05)
T = 8 sec. (Confirmed with Figure 22-15 of ASCE 7-05)
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Seismic Response Coefficient:

Sps - 0.6 - 0.138 (Egn. 12.8-2)
(R/1) (4.5/1.5)
C.= Sp1 _ 0.325 - 0.008 >0.01 (Egn. 12.8-3)
T(R/1) .17)(4.5/1.
SoT, 0.325)(8 _
pilL ( )(8) 0,008 (Eqn. 12.8-4)
min TX(R/1) 17)%(4.5/1
For S, >0.6g:
Apply: No
C 5 0.5Sp5 ) 1.333 ) 0,069 (Eqn. 12.8-6)
(R/1) (4.5/1.5)
C,= 0.008
Base Shea V=CW
W= 37,184 kips
V=CW= 282 Kkips < Vg = 615  kips OK
2)
Vyind = 416 kips < Vg = 615 kips OK
3)
Assume the lateral sesimic force required to fully activate the isolation system is met OK
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Proposed Structure: University of California — Davis (Sacramento) CA — Base Isolation Model

(only worst EQ iteration for preliminary size is shown for convenience)

El Centro Array #6 - Maximum Displacements/Drifts

Level Sye A, S-3A,(1.0%) S-1A,(0.5%)| S-3Met  S-1 Met
. Penthouse/Roof  15.4 1.0 1.88 0.94 Yes
§ 'E 11th 14.5 0.7 1.36 0.68 Yes
™ 0 10th 13.7 0.8 1.36 0.68 Yes
_ N 9th 13.0 0.8 1.36 0.68 Yes
’:.- §° E 8th 12.1 0.9 1.36 0.68 Yes
S 5B 7th 11.2 0.9 1.36 0.68 Yes
8 3 3 6th 10.3 1.2 1.68 0.84 Yes
S E 5th 9.1 1.0 1.36 0.68 Yes
> 2 4th 8.1 1.0 1.36 0.68 Yes
2R 2 3rd 7.1 0.6 1.36 0.68 Yes
g 2nd 6.5 15 1.68 0.84 Yes
N 1st 5.0 2.4 1.28 0.64
mo Ground 26 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts

Level Sye Ay S-3A,(1.0%) S-1A,(0.5%) S-3Met S-1Met
n j Penthouse/Roof  13.1 0.7 1.88 0.94 Yes Yes
Gy 11th 12.5 0.5 1.36 0.68 Yes Yes
5 E 10th 12.0 0.5 1.36 0.68 Yes Yes
; § = 9th 11.4 0.6 1.36 0.68 Yes Yes
S 8th 10.9 0.6 1.36 0.68 Yes Yes
s 2c 7th 10.3 0.6 1.36 0.68 Yes Yes
§ § 2 6th 9.6 0.8 1.68 0.84 Yes Yes
L & 5th 8.8 0.7 1.36 0.68 ves NG
2 T 4th 8.1 0.7 1.36 0.68 Yes Yes
§" % 3rd 7.4 0.4 1.36 0.68 Yes Yes
- 8« 2nd 7.0 1.1 1.68 0.84 Yes
E 5 1st 6.0 1.8 1.28 0.64

> Ground 4.2 N/A N/A N/A N/A N/A
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El Centro Array #6 - Maximum Displacements/Drifts
Level Sye A, S5-3A,(1.0%) S-1A,(0.5%) S-3Met S-1Met

S = Penthouse/Roof  13.6 0.4 1.88 0.94 Yes Yes
e & 11th 13.1 0.3 1.36 0.68 Yes Yes
'é 0 10th 12.8 0.4 1.36 0.68 Yes Yes
E o g 9th 12.4 0.4 1.36 0.68 Yes Yes
E ‘%o u 8th 12.1 0.4 1.36 0.68 Yes Yes
S & E 7th 11.7 0.4 1.36 0.68 Yes Yes
833 6th 11.2 0.6 1.68 0.84 Yes Yes
W E 5th 10.7 0.5 1.36 0.68 Yes Yes
E s g 4th 10.2 0.4 1.36 0.68 Yes Yes
g % 2 3rd 9.8 0.2 1.36 0.68 Yes Yes
S & 2nd 9.6 0.8 1.68 0.84 Yes Yes
< 1st 8.8 1.4 1.28 0.64

g™ Ground 7.4 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts
Level Sye A, S$-3A,(1.0%) S-1A,(0.5%) S-3Met S-1Met

g Penthouse/Roof  11.0 0.7 1.88 0.94 Yes Yes
§ S 11th 10.4 0.5 1.36 0.68 Yes Yes
’2 5 ~ 10th 9.8 0.6 1.36 0.68 Yes Yes
igc° 9th 9.3 0.6 1.36 0.68 Yes Yes
B g3 8th 8.7 0.6 1.36 0.68 Yes Yes
S 7th 8.0 0.7 1.36 0.68 Yes Yes
g s 8 6th 7.4 0.9 1.68 0.84 Yes

f § = 5th 6.5 0.7 1.36 0.68 Yes

£ o3 4th 5.8 0.7 1.36 0.68 Yes

X o 2 3rd 5.1 0.5 1.36 0.68 Yes

g 3¢ 2nd 4.6 1.0 1.68 0.84 Yes

% : 1st 3.5 1.7 1.28 0.64

— Ground 1.9 N/A N/A N/A
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El Centro Array #6 - Maximum Displacements/Drifts
Level 8ye Ay S-3A,(1.0%) S-1A,(0.5%) S-3Met S-1Met
o 8 Penthouse/Roof 8.1 0.4 1.88 0.94 Yes Yes
I 11th 7.7 0.3 1.36 0.68 Yes Yes
55~ 10th 7.4 0.3 1.36 0.68 Yes Yes
< g E oth 7.1 0.4 1.36 0.68 Yes Yes
£ % 8th 6.7 0.4 1.36 0.68 Yes Yes
S >'- 2 7th 6.3 0.4 1.36 0.68 Yes Yes
8 £ % 6th 5.9 0.5 1.68 0.84 Yes Yes
w2 5th 5.4 0.4 1.36 0.68 Yes Yes
2 2 4th 4.9 0.4 1.36 0.68 Yes Yes
3 _ g 3rd 4.5 0.3 1.36 0.68 Yes Yes
IR 2nd 4.2 0.7 1.68 0.84 Yes Yes
nog 1st 3.6 1.1 1.28 0.64 Yes
= Ground 2.5 N/A N/A N/A N/A N/A
El Centro Array #6 - Maximum Displacements/Drifts
Level 8ye A, S-3A,(1.0%) S-1A,(0.5%) S-3Met S-1Met
E g Penthouse/Roof 8.7 0.3 1.88 0.94 Yes Yes
= z 11th 8.4 0.2 1.36 0.68 Yes Yes
19 10th 8.2 0.2 1.36 0.68 Yes Yes
£ E o 9th 7.9 0.3 1.36 0.68 Yes Yes
E & 0 8th 7.7 0.3 1.36 0.68 Yes Yes
S =5 7th 7.4 0.3 1.36 0.68 Yes Yes
8 =3 6th 7.1 0.4 1.68 0.84 Yes Yes
PRl = 5th 6.7 0.3 1.36 0.68 Yes Yes
g£o 4th 6.4 0.3 1.36 0.68 Yes Yes
g8 £ 3rd 6.1 0.1 1.36 0.68 Yes Yes
a 'é 2nd 6.0 0.5 1.68 0.84 Yes Yes
- st 5.5 0.9 1.28 0.64 Yes
RN Ground 4.6 N/A N/A N/A N/A N/A
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El Centro Array #6 - Maximum Displacements/Drifts
Level 8ye Ay S-3A,(1.0%) S-1A,(0.5%) S-3Met S-1Met
S . Penthouse/Roof  18.6 1.1 1.88 0.94 Yes
= E 11th 17.4 0.9 1.36 0.68 Yes
° 0 10th 16.5 0.9 1.36 0.68 Yes
ig©° 9th 15.6 1.0 1.36 0.68 Yes
t: & 9 8th 14.6 1.1 1.36 0.68 Yes
S 7th 13.5 11 1.36 0.68 Yes
S E g 6th 12.4 1.5 1.68 0.84 Yes
% £ 7 5th 11.0 1.2 1.36 0.68 Yes
§o s 4th 9.8 1.2 1.36 0.68 Yes
ik % 3rd 8.6 0.8 1.36 0.68 Yes
g 8 a 2nd 7.9 17 1.68 0.84
~ 5 1st 6.1 2.9 1.28 0.64
m Ground 3.2 N/A N/A N/A N/A N/A
El Centro Array #6 - Maximum Displacements/Drifts
Level 8ye A, S-3A,(1.0%) S-1A,(0.5%) S-3Met S-1Met

0 10 Penthouse/Roof  18.0 0.9 1.88 0.94 Yes Yes
) & 11th 17.1 0.7 1.36 0.68 Yes Yes
58~ 10th 16.4 0.7 1.36 0.68 Yes
$ 35 oth 15.7 0.8 1.36 0.68 Yes
§ % § 8th 15.0 0.8 1.36 0.68 Yes
.y 7th 14.2 0.9 1.36 0.68 Yes
2 £ £ 6th 13.3 1.1 1.68 0.84 Yes
E w B Sth 12.2 0.9 1.36 0.68 Yes
L 4th 11.3 0.9 1.36 0.68 Yes
§: g g 3rd 10.4 0.5 1.36 0.68 Yes
a5 o 2nd 9.9 1.4 1.68 0.84 Yes
E ’: 1st 8.4 2.4 1.28 0.64

< Ground 6.0 N/A N/A N/A N/A N/A

Inova Fairfax Hospital — South Patient Tower

135



Final Report April 4™ 2012

Nathan McGraw | Structural Option

136

Level Sye Ay S-3A,(1.0%) S-1A,(0.5%)| S-3Met  S-1 Met
Penthouse/Roof  25.5 0.7 1.88 0.94
11th 24.8 0.6 1.36 0.68
10th 24.2 0.6 1.36 0.68
9th 23.6 0.6 1.36 0.68
8th 22.9 0.68 1.36 0.68
7th 22.3 0.67 1.36 0.68
6th 21.6 0.68 1.68 0.84
5th 20.9 0.68 1.36 0.68
4th 20.2 0.67 1.36 0.68
3rd 19.6 0.63 1.36 0.68
2nd 18.9 0.8 1.68 0.84
Ist 18.1 0.6 1.28 0.64
Ground 17.5 N/A N/A N/A
Base Isolator Dimensions/Connection:
DEVICE SIZE MOUNTING PLATE DIMENSIONS
Isolator Isolator |Numberof | Lead L t Hole Hole @ A B ‘ B
Do) Nt | Loyenn | oty | 6™ | m | Qon | 6w | Gm | Gm ,4 FB Bl Hole g
12.0 5.11 4.14 0-4 14 1 4 1116 | 2 - coo ___ o®o
14.0 6-12 5.16 0-4 16 1 4 1116 | 2 - ° TN e
16.0 7-13 6-20 0-5 18 1 4 1116 | 2 - ° N e
18.0 7-14 6-20 0.5 20 1 4 1116 | 2 B
20.5 8-15 8-24 0-7 22.5 1 8 11116 | 2 2 € + ) :
22.5 8-15 8-24 0-7 24.5 1 8 1116 | 2 2
25.5 8-15 8-24 0-8 27.5 | 1.25 8 1116 | 2 2 ® P
27.5 8-17 8-30 0-8 29.5 | 1.25 8 1516 | 25 | 3 of Sl = |2
29.5 9-18 8-30 0-9 31.5 | 1.25 8 1516 | 25 | 3 Bl b
31.5 9-20 8-33 0-9 335 | 1.25 8 1516 | 25 | 3 i dLg,H .
33.5 9-21 8-35 0-10 355 | 1.5 12 | 1516 | 25 | 3.75 ead Blameter
355 10-22 9-37 0-10 37.5 1.5 12 15/16 25 | 3.75 D, Isolator Diameter
37.5 10-23 10-40 0-11 39.5 1.5 12 1516 | 2.5 | 3.75 L | .
39.5 11-25 11-40 0-11 41.5 1.5 12 1916 | 3 | 45 ™
415 12-26 12-45 0-12 435 | L.75 12 19/16 | 3 | 45 I
45.5 13-30 14-45 0-13 475 | 175 12 19116 | 3 | 45 Ju. ,
49.5 | 1430 | 1645 0-14 525 | L75 | 16 | 1916 | 3 | 45 © ' g
535 | 1630 | 18-45 0-15 565 | 2 16 | 1916 | 3 | 45 Layers
57.1 17-30 20-45 0-16 60 2 20 19116 | 3 | 45
61.0 18-30 22-45 0-16 64 2 20 19/16 | 3 | 45
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Column Design (Only one column shown)

34x34in
3.24% reinf.

MATERIAL:

f'c = 7 ksi

Ec = 4768.97 ksi
fc = 5.95 ksi
Betal = 0.7

fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag = 1156 in"2
Ix =111361 in*4
ly =111361 in"4
Xo = 0in

Yo =0 in

REINFORCEMENT:

24 111 bars @ 3.239%

As = 37.44in"2
Confinement: Tied

Clear Cover =1.50 in

Min Clear Spacing = 3.52 in

SLENDERNESS:

m

fs=0

fs=0.5ty

fs=0

=05ty

-3000 4

(Prmin)

3500
W (k-f)

Inova Fairfax Hospital — South Patient Tower

137




Final Report April 4™ 2012

Nathan McGraw | Structural Option

Appendix G: Earthquake Scaling for Time History Analysis

X-Direction
Earthquake Name/Station Magnitude PGA (g) PGV (cm/s) Scale Factor
Imperial Valley-06/El Centro Array #6 6.53 0.4417  111.8402 0.6488
Imperial Valley-06/El Centro Array #7 6.53 0.4624  108.7935 0.7061
Northridge-01/Rinaldi Receiving Station 6.69 0.8698 167.051 0.5216
Northridge-01/Sylmar - Olive View 6.69 0.7326 122.7694 0.5929
Loma Prieta/Saratoga - Aloha 6.93 0.3761 55.5459 0.8603
Cape Mendocino/Petrolia 7.01 0.6296 81.8727 0.6844
Kocaeli, Turkey/lzmit 7.51 0.2198 29.7636 1.3784
Y-Direction
Earthquake Name/Station Magnitude PGA (g) PGV (cm/s) Scale Factor
Imperial Valley-06/Bonds Corner 6.53 0.7639 44.2457 0.7251
Imperial Valley-06/Chihuahua 6.53 0.2843 30.4074 1.3686
Northridge-01/LA - Sepulveda VA 6.69 0.7312 69.979 0.6127
Northridge-01/Northridge - Saticoy 6.69 0.4133 53.1713 0.7784
Loma Prieta/Corralitos 6.93 0.5136 45.4288 0.9611
Cape Mendocino/Cape Mendocino 7.01 1.4314  118.3109 0.5812
Kocaeli, Turkey/Yarimca 7.51 0.3119 72.9142 0.7245
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Ground Acceleration (g)
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Rinaldi Receiving Station (Unscaled)
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Ground Acceleration (g)
o
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Ground Acceleration (g)
o
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03
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01
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S
X-Direction Accelerations
1.8
1.6
1.4 -
1.2
= = Code Response Spectrum
31 = E| Centro Array #6
a Rinaldi Receiving Station

—zmit
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Appendix H: Construction Management Breadth

Existing Structure: Falls Church, VA

Superstructure:
.. Original Cost Alterations Revised Cost
Description of Work - -
Allocation | Change Orders TRF Allocation
Concrete:
C-1-P Southland Concrete Corporation 5,020,000.00 11,243.00 57,031.00 5,088,274.00
OT Beyond Contractors Control 10,140.00 10,140.00
Concrete Housekeeping Pads 5,000.00 5,000.00
Crete-Seal Concrete Sealer 211,000.00 211,000.00
Undercut Unsuitable Soils 1,500.00 1,500.00
Allowance - ASI #1 2,662.00 (2,662.00) -
Total Original Cost=  5,250,302.00 Revised Cost= 5,315,914.00
% of Total Building Cost = 6.9% % of Total Building Cost = 7.1%

Building Enclosure/Fagade:
Description of Work Original F:ost Alterations Revised Fost
Allocation | Change Ordersl TRF Allocation

Concrete:
Arch Precase Concret - Arban & Carosi 1,340,000.00 1,340,000.00
Stainless Steel Gutter System 80,000.00 80,000.00
Masonry:
Masonry - United Masonry 312,758.00 612.00 10,482.00 323,852.00
Stone Masonry - Neka 20,000.00 10,500.00 30,500.00
Metals:
Misc. Metals - American Iron Workers 1,281,837.00 50,287.00 7,595.00 1,339,719.00
Misc. Metals 81,920.00 81,920.00
Expansion Joints - Construction Spec. 25,169.00 25,169.00
Thermal and Moisture Protection:
Waterproofing - Prospect Waterproofing 178,951.00 52,198.00 83,539.00 314,688.00
Stucco 110,785.00 110,785.00
Roofing - Prospect Waterproofing 534,725.00 (160.00) 534,565.00
Fireproofing - Artic Fireproofing 113,651.00 113,651.00
Firestopping - Z & E Enterprises 240,250.00 2,276.00 632.00 243,158.00
Joint Sealants - Caulking 147,465.00 147,465.00
Doors and Windows:
Glass and Glazing - Trainor Glass Co. 2,475,000.00 13,435.00 17,505.00 2,505,940.00
OT Beyond Contractors Control 3,000.00 3,000.00
1% Glass Breakage 25,000.00 25,000.00
Allowance - ASI #1 940.00 (940.00) -
Specialties:
Wall Protection - Construction Spec. 252,673.00 252,673.00
Louvers - Construction Spec. 117,513.00 (1,925.00) 1,600.00 117,188.00
Window Treatments 65,048.00 65,048.00
Window Washing Equipment 60,274.00 11,576.00 71,850.00

Total Original Cost=  6,971,451.00 Revised Cost=  7,219,412.00

% of Total Building Cost = 9.2% % of Total Building Cost = 9.6%
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Proposed Structure: Falls Church, VA: CA — Base Isolated Model (Only sample floor calculations

are shown)
Ground Floor
Concrete Costs
Slab (5") Materials: $  109.00 percu.yrds x 393.7 cu.yrds = S 42,915.39
Labor: $ 4140 percu.yrds x 3937 cu.yrds = $ 16,299.97
Beams/ Girder Materials: $  109.00 percu.yrds x 1531 cu.yrds = $ 16,683.06
(24"x24") Labor: $ 3555 percu.yrds x 153.1 cu.yrds = S 5,441.13
Joists (12"x24") Materials: $  109.00 percu.yrds x 169.2 cu.yrds = $ 18,439.17
Labor: $  87.00 percu.yrds x 169.2 cu.yrds = $ 14,717.50
Columns Materials: $  202.00 percu.yrds x 722 cu.yrds = S 14,588.89
(34"x34") Labor: $ 22,75 percu.yrds x 722 cuyrds = S 1,643.06
Walls (12") Materials: $  109.00 percu.yrds x 375 cu.yrds = S 4,083.26
Labor: $  29.00 percu.yrds x 375 cu.yrds = S 1,086.37
Formwork Costs
Slab (5") Materials: $ 2.92 persq.ft. X 25513  sq.ft. = S 74,497.96
Labor: $ 412  persq.ft. X 25513 sq.ft. = S 105,113.56
Beams/ Girder Materials: $ 0.66 persq. ft. X 7178  sq. ft. = S 4,737.15
(24"x24") Labor: § 520 persq. ft. X 7178  sq. ft. = S 37,323.00
Joists (12"x24") Materials: $ 099 persq. ft. X 9135 sq.ft. = 3 9,043.65
Labor: $ 5.45 persq.ft. X 9135  sq. ft. = S 49,785.75
Columns Materials: $ 0.75 persq.ft. X 4260  sq. ft. = S 3,194.91
(34"x34") labor: § 291 vpersq.ft. x 4260 sq.ft. = s 12,396.25
Walls (12") Materials: $ 0.74  persq. ft. X 1966  sq. ft. = S 1,455.12
Labor: 4.58 persq. ft. X 1966  sq. ft. = S 9,005.99
Mild Steel Reinforcing Costs
Materials: ¢  980.00 pertons X 67.5 tons = S 66,198.13
Labor: $ 980.00 pertons X 67.5 tons = S 66,198.13
Total = S 574,847.38
4" Floor
Concrete Costs
Slab (5") Materials: $  109.00 percu.yrds x 2752 cu.yrds = S 29,993.92
Labor: § 41.40 percu.yrds x 275.2 cu.yrds = $ 11,392.19
Beams/ Girder Materials: $  109.00 percu.yrds x 162.9 cu.yrds = $ 17,758.98
(24"x24") Labor: $ 3555 percu.yrds x 1629 cu.yrds = $ 5,792.03
Joists (12'x24") Materials: $  109.00 percu.yrds x 959 cu.yrds = $ 10,448.86
Labor: $  87.00 percu.yrds x 959 cu.yrds = S 8,339.92
Columns Materials: $  202.00 percu.yrds x 53.7 cu.yrds = S 10,840.67
(26"x26") Labor: § 22,75 percu.yrds x 53.7 cu.yrds = $ 1,220.92
Walls (12") Materials: $§  109.00 percu.yrds x 688 cu.yrds = S 7,504.04
Labor: $  29.00 percu.yrds x 68.8 cu.yrds = S 1,996.49
Formwork Costs
Slab (5) Materials: $ 2.92 persq.ft. X 15850 sq. ft. = S 46,282.00
Labor: § 412 persq.ft. x 15850 sq. ft. = S 65,302.00
Beams/ Girder Materials: $ 0.66 persq. ft. X 4945 sq. ft. = S 3,263.37
(24"x24") Labor: § 520 persq. ft. X 4945  sq. ft. = S 25,711.40
Joists (12x24") Materials: § 0.99 persq. ft. X 5177 sq.ft = S 5,124.74
Labor: § 5.45 persq. ft. X 5177 sq.ft. = S 28,211.93
Columns Materials: $ 0.86 persq.ft. X 3355  sq.ft. = S 2,834.93
(26"x26") Labor: § 3.04 persq.ft. X 3355  sq. ft. = S 10,197.89
Walls (12") Materials: $ 074 persq.ft. x 1883 sq.ft. = 3 1,393.63
Labor: § 458 persq. ft. X 1883  sq. ft. = S 8,625.44
Mild Steel Reinforcing Costs
Materials: $  980.00 pertons X 38.7 tons = S 37,948.36
Labor: $ 980.00 pertons X 38.7 tons = S 37,948.36
Total = $ 378,182.06
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Proposed Structure: Falls Church, VA: CA — Fixed Model (Only sample floor calculations are

shown)
Ground Floor
Concrete Costs
Slab (5") Materials: $  109.00 percu.yrds x  393.7 cu.yrds = $ 42,915.39
Labor: §$ 41.40 percu.yrds x 393.7 cu.yrds S 16,299.97
Beams/ Girder Materials: $  109.00 percu.yrds x 249.7 cu.yrds = $ 27,219.72
(24"x36") Labor: § 3555 percu.yrds x  249.7 cu.yrds S 8,877.63
Joists (12'x24") Materials: $  109.00 percu.yrds x 169.2  cu.yrds S 18,439.17
Labor: §  87.00 percu.yrds x 169.2 cu.yrds = S 14,717.50
Columns Materials: $  202.00 percu.yrds x 90.3  cu.yrds S 18,236.11
(36"x36") Labor: § 2275 percu.yrds x 90.3  cu.yrds S 2,053.82
Walls (16") Materials: $  109.00 percu.yrds x 499 cuyrds = $ 5,442.99
Labor: $  26.40 percu.yrds x 49.9 cu.yrds = $ 1,318.30
Formwork Costs
Slab (5) Materials: $ 292 persq.ft. x 25513 sq.ft. = S 74,497.96
Labor: $ 412 persq. ft. X 25513 sq.ft. S 105,113.56
Beams/ Girder Materials:  $ 0.66 persq. ft. X 8483  sq. ft. = S 5,598.45
(24"x36") Labor: $ 520 persq.ft. X 8483  sq. ft. S 44,109.00
Joists (12"x24") Materials:  $ 0.99 persq.ft. X 9135 sq. ft. S 9,043.65
Labor: $ 5.45 persq. ft. X 9135 sq.ft. = S 49,785.75
Columns Materials: $ 0.75 persq. ft. X 6390 sq.ft. S 4,792.37
(36"x36") Labor: § 291 persq.ft. X 6390 sq. ft. S 18,594.38
Walls (16") Materials: $ 074 persq.ft. x 1966 sq.ft. = ¢ 1,455.12
Labor: $ 458 persq.ft. x 1966  sq. ft. = S 9,005.99
Mild Steel Reinforcing Costs
Materials: $  980.00 pertons X 74.3  tons = S 72,817.94
Labor: $ 980.00 pertons X 74.3  tons = S 72,817.94
Total = $ 623,152.70
4" Floor
Concrete Costs
Slab (5") Materials: $  109.00 percu.yrds x 2752 cu.yrds = $ 29,993.92
Labor: $  41.40 percu.yrds x 2752 cu.yrds S 11,392.19
Beams/ Girder Materials: $  109.00 percu.yrds x 2656 cu.yrds = $ 28,947.13
(24"x36") Labor: $ 35.55 percu.yrds x 2656 cu.yrds = $ 9,441.01
Joists (12'x24") Materials: $  109.00 percu.yrds x 95.9 cu.yrds S 10,448.86
Labor: $§  87.00 percu.yrds x 959 cu.yrds = $ 8,339.92
Columns Materials: $  202.00 percu.yrds x 67.1 cu.yrds S 13,550.83
(28"x28") Labor: § 2275 percu.yrds x 67.1 cu.yrds S 1,526.15
Walls (16") Materials: $  109.00 percu.yrds x 688 cuyrds = $ 7,504.04
Labor: $ 2640 percu.yrds x 68.8 cu.yrds = S 1,817.49
Formwork Costs
Slab (") Materials: $ 292 persq. ft. x 15850 sq.ft. = S 46,282.00
Labor: $ 412 persq.ft. x 15850 sq. ft. S 65,302.00
Beams/ Girder Materials: $  0.66 persq.ft. x 5844 sq.ft. = S 3,856.71
(24"x36") Labor: §$ 5.20 persq.ft. X 5844  sq. ft. = S 30,386.20
Joists (12"x24") Materials:  $ 0.99 persq. ft. X 5177  sq.ft. S 5,124.74
Labor: $ 5.45 persq. ft. X 5177  sq. ft. = S 28,211.93
Columns Materials: $ 0.86 persq. ft. X 3913  sq. ft. S 3,365.27
(28"x28") Labor: $ 3.04 persq.ft. X 3913  sq. ft. S 11,895.83
Walls (16") Materials: $ 074 persq.ft. x 1883 sq.ft. = s 1,393.63
Labor: $ 4.58 persq.ft.  x 1883  sq. ft. = S 8,625.44
Mild Steel Reinforcing Costs
Materials: $  980.00 pertons X 42,6 tons = S 41,743.20
Labor: $ 980.00 pertons X 42,6 tons = S 41,743.20
Total = $ 410,891.70
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are shown)
Schedule Calculations for S-1 Base Isolated Structure
Ground Floor Daily Output (units/day) Quantity Days Required
Slab 500 sq. ft 25513 51.0
~ Beam/Girders 395 sq. ft 7178 18.2
2 |loists 377 sq. ft 9135 24.2
g Columns 460 sq. ft 4260 9.3
- Walls 450 sq. ft 1966 4.4
Mild Steel Reinforcing 2.3 tons 68 29.4
Slab 95 cubicyrds 394 4.1
:,C_,' Beam/Girders 90 cubicyrds 153 1.7
% Joists 60 cubicyrds 169 2.8
= Columns 140 cubicyrds 72 0.5
Walls 110 cubicyrds 37 0.3
4" Floor Daily Output (units/day) Quantity Days Required
Slab 500 sq. ft 15850 31.7
~ Beam/Girders 395 sq. ft 4945 12.5
g Joists 377 sq. ft 5177 13.7
g Columns 460 sq. ft 3355 7.3
L Walls 450 sq. ft 1883 4.2
Mild Steel Reinforcing 2.3 tons 39 16.8
Slab 95 cubicyrds 275 2.9
% Beam/Girders 90 cubicyrds 163 1.8
g Joists 60 cubicyrds 96 1.6
= Columns 140 cubicyrds 54 0.4
Walls 110 cubicyrds 69 0.6
Penthouse/Roof Daily Output (units/day) Quantity Days Required
Slab 500 sq. ft 15850 31.7
~ Beam/Girders 395 sq. ft 4945 12.5
2 |loists 377 sq. ft 5177 13.7
g Columns 460 sq. ft 4637 10.1
o Walls 450 sq. ft 2603 5.8
Mild Steel Reinforcing 2.3 tons 39 17.1
Slab 95 cubicyrds 275 2.9
:,é; Beam/Girders 90 cubicyrds 163 1.8
g Joists 60 cubicyrds 96 1.6
= Columns 92 cubicyrds 36 0.4
Walls 110 cubicyrds 47 0.4
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shown)
Schedule Calculations for S-1 Fixed Base Structure
Ground Floor Daily Output (units/day) Quantity Days Required
Slab 500 sq. ft 25513 51.0
~ Beam/Girders 395 sq. ft 8483 21.5
2 |loists 377 sq. ft 9135 24.2
g Columns 460 sq. ft 6390 13.9
- Walls 450 sq. ft 1966 4.4
Mild Steel Reinforcing 2.3 tons 74 32.3
Slab 95 cubicyrds 394 4.1
:,C_,' Beam/Girders 90 cubicyrds 250 2.8
€  |ioists 60 cubicyrds 169 2.8
%_‘é Columns 140 cubicyrds 90 0.6
Walls 120 cubicyrds 50 0.4
4" Floor Daily Output (units/day) Quantity Days Required
Slab 500 sq. ft 15850 31.7
~ Beam/Girders 395 sq. ft 5844 14.8
g Joists 377 sq. ft 5177 13.7
g Columns 440 sq. ft 3913 8.9
L Walls 450 sq. ft 1883 4.2
Mild Steel Reinforcing 2.3 tons 43 18.5
Slab 95 cubicyrds 275 2.9
% Beam/Girders 90 cubicyrds 266 3.0
% Joists 60 cubicyrds 96 1.6
S [columns 140 cubicyrds 67 0.5
Walls 120 cubicyrds 69 0.6
Penthouse/Roof Daily Output (units/day) Quantity Days Required
Slab 500 sq. ft 15850 31.7
~ Beam/Girders 395 sq. ft 5844 14.8
2 |oists 377 sq. ft 5177 13.7
g Columns 440 sq. ft 5410 12.3
= Walls 450 sq. ft 2603 5.8
Mild Steel Reinforcing 2.3 tons 43 18.8
Slab 95 cubicyrds 275 2.9
% Beam/Girders 90 cubicyrds 266 3.0
g Joists 60 cubicyrds 96 1.6
= Columns 92 cubicyrds 45 0.5
Walls 120 cubicyrds 47 0.4
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Sacramento, Californi

Existing Glazing
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Alternate Glazing Cut Sheet: Sacramento, California (Courtesy of Oldcastle)

ARCHITECTURAL GUIDE SPECIFICATION
SECTION 08 81 00 GLASS GLAZING

Note to Specifiers:

The specifications below are suggested as desirable inclusions in glass and glazing specifications (section 08 81 00), but are
not intended to be complete. An appropriate and qualified Architect or Engineer must verify suitability of a particular product
for use in a particular application as well as review final specifications. Oldcastle BuildingEnvelope™ assumes no
responsibility or liability for the information included or not included in these specifications.

PRODUCTS
Approved Glass Fabricator Oldcastle BuildingEnvelope™
Glass Description FLOAT GLASS

1. USA - Annealed float glass shall comply with ASTM C1036, Type |, Class 1 (clear), Class 2 (tinted),
Quality-Q83. Canada - Annealed float glass shall comply with CAN/CGSB-12.3-M, Quality-Glazing.

USA- Heat-strengthened float glass shall comply with ASTM C1048, Type |, Class 1 (clear), Class 2
ted), Quality Q3, Kind HS. Canada - Heat-strengthened float glass shall comply with CAN/

SB-1 t -Heat- reﬁn léﬂoat Glass.
USA - 048, Type |, Class 1 (clear), Class 2 (tinted),

ality Q3, Kind FT. Canada - Tempered float glass shall comply with CAN/CGSB-12.1-M, Type 2-
Tempered Glass, Class B-Float Glass.

4. USA - Laminated glass to comply with ASTM C1172. Canada - Laminated glass to comply with CAN/
CGSB-12.1-M, Type 1-Laminated Glass, Class B-Float Glass.

5. Glass shall be annealed, heat-strengthened or tempered as required by codes, or as required to meet
thermal stress and wind loads.

Sealed Insulating Glass (IG) GENERAL

Vision Glass (Vertical)
1. IG units consist of glass lites separated by a dehydrated airspace that is hermetically dual sealed with
a primary seal of polyisobutylene (PIB), or thermo plastic spacer (TPS) and a secondary seal of silicone
or an organic sealant depending on the application.

2. USA - Insulating glass units are certified through the Insulating Glass Certification Council (IGCC) to
ASTM E2190. Canada - Insulating Glass units are certified through the Insulating Glass Manufacturers
Alliance (IGMA) to either the IGMAC certification program to CAN/CGSB-12.8, or through the IGMA
program to ASTM E2190.

IG VISION UNIT PERFORMANCE CHARACTERISTICS

1. Exterior Lite
1/4" Oldcastle BuildingEnvelope™ SunGlass® Low-E #2

2. Interior Lite
1/4" Clear

3. 1/2" Cavity
1/2 inch (90% Argon Fill)

4. Performance Characteristics

Thermal Optical

Winter U-factor/U-value: 0.24  Visible Light Transmittance: 50%
Summer U-factor/U-value: 0.21 Visible Light Reflectance (outside): 8%
Solar Heat Gain Coefficient: 0.24  Visible Light Reflectance (inside): 1%
Shading Coefficient: 0.28  Total Solar Transmittance: 20%
Relative Heat Gain (Btu/hr-ft2): 58 Total Solar Reflectance (outside): 28%
Light to Solar Gain: 2.08  Ultraviolet Transmittance: 4%

Contact Oldcastle BuildingEnvelope™ at 866-Oldcastle (653-2278) for samples or additional information concerning performance, strength, defiection, thermal stress or application
guidelines. GlasSelect® calculates center of glass performance data using the Lawrence Berkeley National Laboratory (LBNL) Window 5.2 program (version 5.2.17) with Environmental
Conditions set at NFRC 100-2001. Gas Library ID#1 (Air) is used for Insulating Glass units with air. Gas Library ID#9 {10% Air/90% Argon) is used for Insulating Glass units with argon.
Monolithic glass data is from the following sources: 1. LBNL Intemational Glazing Database (IGDB) version 18.1; 2. Vendor supplied spectral data files. Laminated glass data is from
the following sources: 1. LBNL Intemational Glazing Database (IGDB) version 18.1; 2. LBNL Optics 5 (version 5.1 Maintenance Pack 2); 3. Vendor supplied spectral data files; 4. Vendor
supplied data. Thermal values are in Imperial units.
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