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Appendix A: Typical Plans 
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 Figure 1:  

Ground floor plan (See following figures for sections indicated on the plan) 
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 Figure 2:  

Typical floor plan (6
th

 – 11
th

) 
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Figure 3:  

North – South section cut 

Figure 4:  

East – West section cut 
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Appendix B: Wind Load Calculations 

Existing Structure: Falls Church, VA 
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N-S Wind E-W Wind

B (ft) 105 231

L (ft) 231 105

h (ft) Not Used Not Used

B (ft) 90 190.75

L (ft) 190.75 90

h (ft) 175 175

36.17' - 175'

0' - 36.17'

Building Dimensions

Height Level

Design Wind Speed 90 mph ASCE 7-05 (Fig. 6-1C)

Directionality Factor (Kd) 0.85 ASCE 7-05 (Table 6-4)

Importance Factor (Iw) 1.15 ASCE 7-05 (Table 6-1)

Exposure Category B ASCE 7-05 (§ 6.5.6.3)

Topographic Factor (Kzt) 1 ASCE 7-05 (§ 6.5.7)

Internal Pressure Coefficient (GCpi) ± 0.18 ASCE 7-05 (Fig. 6-5)

General Wind Load Design Criteria

Level Elevation (ft) Kz qz (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

Velocity Pressure Coefficients (Kz) and Velocity Pressures (qz)
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N-S Wind E-W Wind

L/B 2.2 0.45

Windward Walls

Leeward Walls -0.29 -0.5

Side Walls

h/L Not Used Not Used

Roof - 0 to h/2

Roof - h/2 to h

Roof - h to 2h

Roof - > 2h

L/B 2.12 0.472

Windward Walls

Leeward Walls -0.295 -0.5

Side Walls

h/L 0.917 1.9

Roof - 0 to 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

External Pressure Coefficients (Cp)

Description

0' - 36.17'

36.17' - 175'

0.8

0.8

-0.7

-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

B: 105 231

L: 231 105

h: N/A N/A

1.) 36' - 145'

B: 90 190.75

L: 190.75 90

h: 145 145

General Wind Load Design Criteria:

Desing Wind Speed: 85 (Figure 6-1C)

Directionality Factor (Kd): 0.85 (Table 6-4)

Importance Factor (Iw): 1.15 (Table 6-1)

Exposure Category: B (§ 6.5.6.3)

Topographic Factor (Kzt) 1.0 (§ 6.5.7)

Intern Pressure Coefficient (GCpi): ± 0.18 (Figure 6-5)

Level Elevation (ft) Kz qz (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

Velocity Pressure Coefficients (Kz) and Velocity Pressures (qz):
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Gust Effect Factor: Due to Flexible Diaphragm (frequency < 1 Hz) § 6.5.8.2

gQ: 3.4

gv: 3.4

α: 7

zg (ft): 1200

0.143

0.84

0.25

0.45

c 0.3

l (ft): 320

ϵ 0.333

zmin (ft)*: 30

max 87

n 1 : 100/H = 0.690 (Average Value from C6-17) *Used for Calculations

n 1 : 75/H = 0.517 (Lower Bound from C6-18)

gR: 4.10 (Eqn. 6-9)

Iz: 0.255 (Eqn. 6-5)

Lz: 442.1 (Eqn. 6-7)

Vz: 71.48 (Eqn. 6-14)

N1: 4.26 (Eqn. 6-12)

Rn: 0.0561 (Eqn. 6-11)

β: 0.01 (Assumed, Convservative for Concrete Shear Walls)

B: 90 B: 190.75

L: 190.75 L: 90

h: 145 h: 145

η n : 6.43 η n : 6.43

Rh: 0.143 Rh: 0.143

η B : 3.99 η B : 8.47

RB: 0.219 RB: 0.111

η L : 28.34 η L : 13.37

RL: 0.035 RL: 0.072

R: 0.310 R: 0.224

Q: 0.838 Q: 0.809

Gf : 0.880 Gf : 0.844

North-South East-West
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External Pressure Coefficients (Cp):

N-S Wind E-W Wind

0' - 36'

L/B: 2.20 0.45

Windward Wall:

Leeward Wall: -0.29 -0.5

Side Wall:

36' - 145'

L/B: 2.12 0.47

Windward Wall:

Leeward Wall: -0.294 -0.5

Side Wall:

h/L: 0.760 1.611

Roof: 0 - 72.5' -1.108 -1.04

Roof: 72.5 to 145' -0.796 -1.04

Roof: 145 to 290' -0.604 -0.7

Roof: > 290' -0.508 -0.7

0.8

-0.7

0.8

-0.7
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Appendix C: Seismic Load Calculations 

Existing Structure: Falls Church, VA 
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Description Load

Floors 20 psf

Standard Roof 20 psf

Main Roof 20 psf

Superimposed Dead Loads

Proposed Structure: University of California – Davis (Sacramento) CA – Base Model 

 

 

 

 

 

 

 

 

 
 

Level Area (ft2) 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

Weight Per Level

Level Slab Area (ft2) Beam Area (ft2) 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

Slab Weights
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Level Slab Area (ft2) Roof Area (ft2) 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

Superimposed Dead Load

Level Volume (ft3) 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

Shear Wall Weights
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Level Tributary Height (ft) Length (ft) With (ft) Total Perimeter (ft) Area (ft2) 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

5th 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

9th 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

Curtain Wall Weights

Level 24"x24" 26"x26" 12"x18" 12"x24" 28"x28" 18"x18" 18"x24" Volume (ft2) Weight (kips)

1st - Below 28 0 8 1 4 1 1

1st - Top 28 1 8 1 3 1 1

2nd - Below 28 1 8 1 3 1 1

2nd - Top 28 1 8 1 3 1 1

3rd - Below 28 1 8 1 3 1 1

3rd - Top 27 0 6 0 2 0 0

4th - Below 27 0 6 0 2 0 0

4th - Top 27 0 6 0 2 0 0

5th - Below 27 0 6 0 2 0 0

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

7th - Below 27 0 6 0 2 0 0

7th - Top 27 0 6 0 2 0 0

8th - Below 27 0 6 0 2 0 0

8th - Top 27 0 6 0 2 0 0

9th - Below 27 0 6 0 2 0 0

9th - Top 27 0 6 0 2 0 0

10th - Below 27 0 6 0 2 0 0

10th - Top 27 0 6 0 2 0 0

11th - Below 27 0 6 0 2 0 0

11th - Top 27 0 6 0 2 0 0

Penthouse/Roof Below 27 0 6 0 2 0 0 980 147

2778

2561705

278

286

238

217

243

243

217

217

217

1620

1620

1449

1449

1449

1449

Column Weights

1854

1906

1587

1449

217
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Sacramento CA

Latitude: 38.55

Longitude: -121.74

Site Class: D

SS = 0.900 *USGS Web Application (Confirmed with Figure 22-1 of ASCE 7-05)

S1 = 0.325 *USGS Web Application (Confirmed with Figure 22-2 of ASCE 7-05)

TL = 8 sec. (Confirmed with Figure 22-15 of ASCE 7-05)

Occupancy Category = IV (Table 1.1)

Importance Factor = 1.5 (Table 11.5.1)

Site Coefficient, Fa = 1.0 (Table 11.4-1)

Site Coefficient, Fv = 1.5 (Table 11.4-2)

SMS = 0.90 Fa.Ss (11.4-1)

SM1 = 0.49 Fv.S1 (11.4-2)

SDS = 0.600 (2/3)SMS (11.4-3)

SD1 = 0.325 (2/3)SM1 (11.4-4)

Short Period SDC = D (Table 11.6-1)

1.0-s Period SDC = D (Table 11.6-2)

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

Seismic Response History Procedure (Table 12.6-1)

Response Modification Coefficient = 6.5 (Table 12.2-1)

Amplification Factor = 5.0 (Table 12.2-1)

Approximate Fundamental Period:

Ct = 0.02 (Table 12.8-2)

x = 0.75 (Table 12.8-2)

hn = 145 ft.

Ta = 0.8357 sec.

Cu = 1.4 (Table 12.8-1)

CuTa = 1.17 sec. (Upper Limit on Calculated Period)

Ta = Cthn
x
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Seismic Response Coefficient:

SDS 0.6 (Eqn. 12.8-2)

(R/I) (4.5/1.5)

SD1 0.325 (Eqn. 12.8-3)

T(R/I) (1.17)(4.5/1.5)

SD1TL (0.325)(8) (Eqn. 12.8-4)

min T2(R/I) (1.17)2(4.5/1.5)

Apply: No

0.5SDS 1.333 (Eqn. 12.8-6)

(R/I) (4.5/1.5)

Cs = 0.064

Base Shear: V = CsW

W = 37,184            kips

V = CsW = 2,384               kips

0.138= =

== ≥ 0.01

Cs = = 0.069≥

0.064

For S1 ≥ 0.6g:

0.438

Cs =

 

 

 

 

 

 

 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 109 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 110 

 

Appendix D: Gravity Redesign Calculations 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 111 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 112 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 113 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 114 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 115 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 116 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 117 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 118 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 119 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 120 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 121 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 122 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 123 

 

 

  



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 124 

 

Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 X S-3 Y S-1 X S-1 Y

24x24 1.944 1.650 1.316 1.84 0.92 Yes Yes No No

24x28 1.786 1.292 1.199 1.84 0.92 Yes Yes No No

24x32 1.651 1.038 1.093 1.84 0.92 Yes Yes No No

24x36 1.537 0.859 1.001 1.84 0.92 Yes Yes Yes No

Model With Moment Frames Deflection Criteria Met?

1
2

" 
Sh

ea
r 

W
al

ls

Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 X S-3 Y S-1 X S-1 Y

24x24 1.787 1.480 1.063 1.84 0.92 Yes Yes No No

24x28 1.660 1.201 0.986 1.84 0.92 Yes Yes No No

24x32 1.548 0.992 0.915 1.84 0.92 Yes Yes No Yes

24x36 1.450 0.836 0.851 1.84 0.92 Yes Yes Yes Yes

Model With Moment Frames Deflection Criteria Met?

1
6

" 
Sh

ea
r 

W
al

ls

Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 X S-3 Y S-1 X S-1 Y

24x24 1.722 1.404 0.969 1.84 0.92 Yes Yes No No

24x28 1.607 1.155 0.905 1.84 0.92 Yes Yes No Yes

24x32 1.504 0.964 0.845 1.84 0.92 Yes Yes No Yes

24x36 1.413 0.820 0.791 1.84 0.92 Yes Yes Yes Yes

Model With Moment Frames Deflection Criteria Met?

1
8

" 
Sh

ea
r 

W
al

ls

Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 X S-3 Y S-1 X S-1 Y

24x24 1.664 1.334 0.891 1.84 0.92 Yes Yes No Yes

24x28 1.559 1.111 0.837 1.84 0.92 Yes Yes No Yes

24x32 1.464 0.937 0.785 1.84 0.92 Yes Yes No Yes

24x36 1.379 0.803 0.738 1.84 0.92 Yes Yes Yes Yes

Model With Moment Frames Deflection Criteria Met?

2
0

" 
Sh

ea
r 

W
al

ls

Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 X S-3 Y S-1 X S-1 Y

24x24 1.611 1.269 0.824 1.84 0.92 Yes Yes No Yes

24x28 1.515 1.068 0.778 1.84 0.92 Yes Yes No Yes

24x32 1.427 0.909 0.733 1.84 0.92 Yes Yes Yes Yes

24x36 1.348 0.784 0.692 1.84 0.92 Yes Yes Yes Yes

Model With Moment Frames Deflection Criteria Met?

2
2

" 
Sh

ea
r 

W
al

ls

Frame Size Period Maximum Drift X (in.) Maximum Drift Y (in.) S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 X S-3 Y S-1 X S-1 Y

24x24 1.564 1.210 0.767 1.84 0.92 Yes Yes No Yes

24x28 1.475 1.028 0.727 1.84 0.92 Yes Yes No Yes

24x32 1.393 0.882 0.688 1.84 0.92 Yes Yes Yes Yes

24x36 1.319 0.766 0.652 1.84 0.92 Yes Yes Yes Yes

Model With Moment Frames Deflection Criteria Met?

2
4

" 
Sh

ea
r 

W
al

ls

Appendix E: Fixed Base Iterations 
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Appendix F: Base Isolator Design Calculations 
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SS = 0.900

S1 = 0.325

SM1 = 0.49

SD1 = 0.325

R = 6.5

W = 37,184    kips

b = 87 ft

d = 190.75 ft

e = 23.6 ft (with 5% accidental torsion)

g = 386.4 in./sec2

Tstr. = 1.78

TD = 8.9 sec.

TM = 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:

TD = 2π kD,MIN = 48.0 k/in.

Effective Period at Maximum Displacement:

TM = 2π kM,MIN = 36.3 k/in.

Design Effective Damping in the System:

βD = kD,MAX = 58.6 k/in.

Maximum Effective Damping in the System:

βM = kD,MAX = 44.3 k/in.

BD = 1.35 (Table 17.5-1 Damping Coefficient)

BM = 1.35 *Assumed same level of damping assigned to both directions

 

  ,    

 

  ,    

1

  

                             

  ,     2

1

  

                             

  ,     2

 

 

 

 



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 129 

 

Limits on VS:

1.) VS > 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 (TD)

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

SS = 0.900 *USGS Web Application (Confirmed with Figure 22-1 of ASCE 7-05)

S1 = 0.325 *USGS Web Application (Confirmed with Figure 22-2 of ASCE 7-05)

TL = 8 sec. (Confirmed with Figure 22-15 of ASCE 7-05)

Occupancy Category = IV (Table 1.1)

Importance Factor = 1.5 (Table 11.5.1)

Site Coefficient, Fa = 1.0 (Table 11.4-1)

Site Coefficient, Fv = 1.5 (Table 11.4-2)

SMS = 0.90 Fa.Ss (11.4-1)

SM1 = 0.49 Fv.S1 (11.4-2)

SDS = 0.600 (2/3)SMS (11.4-3)

SD1 = 0.325 (2/3)SM1 (11.4-4)

Short Period SDC = D (Table 11.6-1)

1.0-s Period SDC = D (Table 11.6-2)

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

Seismic Response History Procedure (Table 12.6-1)

Response Modification Coefficient =6.5 (Table 12.2-1)

Amplification Factor = 5.0 (Table 12.2-1)

Approximate Fundamental Period:

Ct = 0.02 (Table 12.8-2)

x = 0.75 (Table 12.8-2)

hn = 145 ft.

Ta = 0.8357 sec.

Cu = 1.4 (Table 12.8-1)

CuTa = 1.17 sec. (Upper Limit on Calculated Period)

TD = 8.90 sec.

Ta = Cthn
x
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Seismic Response Coefficient:

SDS 0.6 (Eqn. 12.8-2)

(R/I) (4.5/1.5)

SD1 0.325 (Eqn. 12.8-3)

T(R/I) (1.17)(4.5/1.5)

SD1TL (0.325)(8) (Eqn. 12.8-4)

min T2(R/I) (1.17)2(4.5/1.5)

Apply: No

0.5SDS 1.333 (Eqn. 12.8-6)

(R/I) (4.5/1.5)

Cs = 0.008

Base Shear:V = CsW

W = 37,184    kips

V = CsW = 282 kips < VS = 615 kips OK

2.)

Vwind = 416 kips < VS = 615 kips OK

3.)

Assume the lateral sesimic force required to fully activate the isolation system is met OK

For S1 ≥ 0.6g:

Cs =

0.138= =

== ≥ 0.010.008

0.008

Cs = = 0.069≥
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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) 

 

 

 

 
 

Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 15.4 1.0 1.88 0.94 Yes No

11th 14.5 0.7 1.36 0.68 Yes No

10th 13.7 0.8 1.36 0.68 Yes No

9th 13.0 0.8 1.36 0.68 Yes No

8th 12.1 0.9 1.36 0.68 Yes No

7th 11.2 0.9 1.36 0.68 Yes No

6th 10.3 1.2 1.68 0.84 Yes No

5th 9.1 1.0 1.36 0.68 Yes No

4th 8.1 1.0 1.36 0.68 Yes No

3rd 7.1 0.6 1.36 0.68 Yes Yes

2nd 6.5 1.5 1.68 0.84 Yes No

1st 5.0 2.4 1.28 0.64 No No

Ground 2.6 N/A N/A N/A N/A N/AT 
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El Centro Array #6 - Maximum Displacements/Drifts

Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 13.1 0.7 1.88 0.94 Yes Yes

11th 12.5 0.5 1.36 0.68 Yes Yes

10th 12.0 0.5 1.36 0.68 Yes Yes

9th 11.4 0.6 1.36 0.68 Yes Yes

8th 10.9 0.6 1.36 0.68 Yes Yes

7th 10.3 0.6 1.36 0.68 Yes Yes

6th 9.6 0.8 1.68 0.84 Yes Yes

5th 8.8 0.7 1.36 0.68 Yes No

4th 8.1 0.7 1.36 0.68 Yes Yes

3rd 7.4 0.4 1.36 0.68 Yes Yes

2nd 7.0 1.1 1.68 0.84 Yes No

1st 6.0 1.8 1.28 0.64 No No

Ground 4.2 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts
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Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 13.6 0.4 1.88 0.94 Yes Yes

11th 13.1 0.3 1.36 0.68 Yes Yes

10th 12.8 0.4 1.36 0.68 Yes Yes

9th 12.4 0.4 1.36 0.68 Yes Yes

8th 12.1 0.4 1.36 0.68 Yes Yes

7th 11.7 0.4 1.36 0.68 Yes Yes

6th 11.2 0.6 1.68 0.84 Yes Yes

5th 10.7 0.5 1.36 0.68 Yes Yes

4th 10.2 0.4 1.36 0.68 Yes Yes

3rd 9.8 0.2 1.36 0.68 Yes Yes

2nd 9.6 0.8 1.68 0.84 Yes Yes

1st 8.8 1.4 1.28 0.64 No No

Ground 7.4 N/A N/A N/A N/A N/AT 
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El Centro Array #6 - Maximum Displacements/Drifts

Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 11.0 0.7 1.88 0.94 Yes Yes

11th 10.4 0.5 1.36 0.68 Yes Yes

10th 9.8 0.6 1.36 0.68 Yes Yes

9th 9.3 0.6 1.36 0.68 Yes Yes

8th 8.7 0.6 1.36 0.68 Yes Yes

7th 8.0 0.7 1.36 0.68 Yes Yes

6th 7.4 0.9 1.68 0.84 Yes No

5th 6.5 0.7 1.36 0.68 Yes No

4th 5.8 0.7 1.36 0.68 Yes No

3rd 5.1 0.5 1.36 0.68 Yes Yes

2nd 4.6 1.0 1.68 0.84 Yes No

1st 3.5 1.7 1.28 0.64 No No

Ground 1.9 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts
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Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 8.1 0.4 1.88 0.94 Yes Yes

11th 7.7 0.3 1.36 0.68 Yes Yes

10th 7.4 0.3 1.36 0.68 Yes Yes

9th 7.1 0.4 1.36 0.68 Yes Yes

8th 6.7 0.4 1.36 0.68 Yes Yes

7th 6.3 0.4 1.36 0.68 Yes Yes

6th 5.9 0.5 1.68 0.84 Yes Yes

5th 5.4 0.4 1.36 0.68 Yes Yes

4th 4.9 0.4 1.36 0.68 Yes Yes

3rd 4.5 0.3 1.36 0.68 Yes Yes

2nd 4.2 0.7 1.68 0.84 Yes Yes

1st 3.6 1.1 1.28 0.64 Yes No

Ground 2.5 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts
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Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 8.7 0.3 1.88 0.94 Yes Yes

11th 8.4 0.2 1.36 0.68 Yes Yes

10th 8.2 0.2 1.36 0.68 Yes Yes

9th 7.9 0.3 1.36 0.68 Yes Yes

8th 7.7 0.3 1.36 0.68 Yes Yes

7th 7.4 0.3 1.36 0.68 Yes Yes

6th 7.1 0.4 1.68 0.84 Yes Yes

5th 6.7 0.3 1.36 0.68 Yes Yes

4th 6.4 0.3 1.36 0.68 Yes Yes

3rd 6.1 0.1 1.36 0.68 Yes Yes

2nd 6.0 0.5 1.68 0.84 Yes Yes

1st 5.5 0.9 1.28 0.64 Yes No

Ground 4.6 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts
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Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 18.6 1.1 1.88 0.94 Yes No

11th 17.4 0.9 1.36 0.68 Yes No

10th 16.5 0.9 1.36 0.68 Yes No

9th 15.6 1.0 1.36 0.68 Yes No

8th 14.6 1.1 1.36 0.68 Yes No

7th 13.5 1.1 1.36 0.68 Yes No

6th 12.4 1.5 1.68 0.84 Yes No

5th 11.0 1.2 1.36 0.68 Yes No

4th 9.8 1.2 1.36 0.68 Yes No

3rd 8.6 0.8 1.36 0.68 Yes No

2nd 7.9 1.7 1.68 0.84 No No

1st 6.1 2.9 1.28 0.64 No No

Ground 3.2 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts
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Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 18.0 0.9 1.88 0.94 Yes Yes

11th 17.1 0.7 1.36 0.68 Yes Yes

10th 16.4 0.7 1.36 0.68 Yes No

9th 15.7 0.8 1.36 0.68 Yes No

8th 15.0 0.8 1.36 0.68 Yes No

7th 14.2 0.9 1.36 0.68 Yes No

6th 13.3 1.1 1.68 0.84 Yes No

5th 12.2 0.9 1.36 0.68 Yes No

4th 11.3 0.9 1.36 0.68 Yes No

3rd 10.4 0.5 1.36 0.68 Yes Yes

2nd 9.9 1.4 1.68 0.84 Yes No

1st 8.4 2.4 1.28 0.64 No No

Ground 6.0 N/A N/A N/A N/A N/A
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El Centro Array #6 - Maximum Displacements/Drifts
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Base Isolator Dimensions/Connection:  

Level δXE ∆X S-3 ∆a (1.0%) S-1 ∆a (0.5%) S-3 Met S-1 Met

Penthouse/Roof 25.5 0.7 1.88 0.94 Yes Yes

11th 24.8 0.6 1.36 0.68 Yes Yes

10th 24.2 0.6 1.36 0.68 Yes Yes

9th 23.6 0.6 1.36 0.68 Yes Yes

8th 22.9 0.68 1.36 0.68 Yes Yes

7th 22.3 0.67 1.36 0.68 Yes Yes

6th 21.6 0.68 1.68 0.84 Yes Yes

5th 20.9 0.68 1.36 0.68 Yes Yes

4th 20.2 0.67 1.36 0.68 Yes Yes

3rd 19.6 0.63 1.36 0.68 Yes Yes

2nd 18.9 0.8 1.68 0.84 Yes Yes

1st 18.1 0.6 1.28 0.64 Yes Yes

Ground 17.5 N/A N/A N/A N/A N/A

El Centro Array #6 - Maximum Displacements/Drifts
T 

=
 4

.5
1

 s
ec

., 
K

ve
rt
 =

 1
6

0
0

0
 k

/i
n

., 
K

lin
e

ar
 =

 6
 k

/i
n

., 

K
n

o
n

lin
e

ar
 =

 6
0

 k
/i

n
., 

Yi
el

d
 S

tr
en

gt
h

 =
 3

7
.5

 k
, P

o
st

 

Yi
el

d
 S

ti
ff

n
es

s 
R

at
io

 =
 0

.2



Final Report    April 4th, 2012                                                       Nathan McGraw | Structural Option  

 

Inova Fairfax Hospital – South Patient Tower 137 

 

Proposed Structure: University of California – Davis (Sacramento) CA – Base Isolation Model 

Column Design (Only one column shown) 
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Inova Fairfax Hospital – South Patient Tower 138 

 

Appendix G: Earthquake Scaling for Time History Analysis 
 

 

 
 

 

 

 

 

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/Izmit 7.51 0.2198 29.7636 1.3784

X-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

Y-Direction
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Inova Fairfax Hospital – South Patient Tower 140 
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Inova Fairfax Hospital – South Patient Tower 141 
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Inova Fairfax Hospital – South Patient Tower 142 
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Inova Fairfax Hospital – South Patient Tower 143 
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Inova Fairfax Hospital – South Patient Tower 144 
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Inova Fairfax Hospital – South Patient Tower 145 
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Inova Fairfax Hospital – South Patient Tower 146 
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Inova Fairfax Hospital – South Patient Tower 147 

 

Appendix H: Construction Management Breadth 

Existing Structure: Falls Church, VA 

 

 

 

Original Cost Revised Cost

Allocation Change Orders TRF Allocation

Concrete:

C-I-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%

Superstructure:

Alterations
Description of Work

Original Cost Revised Cost

Allocation Change Orders TRF Allocation

Concrete:

1,340,000.00    1,340,000.00    

80,000.00          80,000.00          

Masonry:

312,758.00        612.00                10,482.00 323,852.00        

20,000.00          10,500.00 30,500.00          

     1,281,837.00 50,287.00          7,595.00    1,339,719.00    

           81,920.00 81,920.00          

           25,169.00            25,169.00 

         178,951.00 52,198.00    83,539.00          314,688.00 

         110,785.00          110,785.00 

         534,725.00 (160.00)          534,565.00 

         113,651.00          113,651.00 

         240,250.00 2,276.00          632.00          243,158.00 

         147,465.00          147,465.00 

     2,475,000.00 13,435.00    17,505.00      2,505,940.00 

              3,000.00               3,000.00 

           25,000.00            25,000.00 

                 940.00 (940.00)                            -   

         252,673.00          252,673.00 

         117,513.00 (1,925.00)      1,600.00          117,188.00 

           65,048.00            65,048.00 

           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%

Building Enclosure/Façade:

Description of Work
Alterations

Expansion Joints - Construction Spec.

Arch Precase Concret - Arban & Carosi

Stainless Steel Gutter System

Masonry - United Masonry

Stone Masonry - Neka

Metals:

Misc. Metals - American Iron Workers

Misc. Metals

Thermal and Moisture Protection:

Waterproofing - Prospect Waterproofing

Stucco

Roofing - Prospect Waterproofing

Fireproofing - Artic Fireproofing

Firestopping - Z & E Enterprises

Joint Sealants - Caulking

Doors and Windows:

Glass and Glazing - Trainor Glass Co.

OT Beyond Contractors Control

Window Treatments

Window Washing Equipment

1% Glass Breakage

Allowance - ASI #1

Specialties:

Wall Protection - Construction Spec.

Louvers - Construction Spec.
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Inova Fairfax Hospital – South Patient Tower 148 

 

Proposed Structure: Falls Church, VA: CA – Base Isolated Model (Only sample floor calculations 

are shown) 

 

 

 

 

 

 

$ 109.00 per cu. yrds x 393.7 cu. yrds = $ 42,915.39        

$ 41.40 per cu. yrds x 393.7 cu. yrds = $ 16,299.97        

$ 109.00 per cu. yrds x 153.1 cu. yrds = $ 16,683.06        

$ 35.55 per cu. yrds x 153.1 cu. yrds = $ 5,441.13          

$ 109.00 per cu. yrds x 169.2 cu. yrds = $ 18,439.17        

$ 87.00 per cu. yrds x 169.2 cu. yrds = $ 14,717.50        

$ 202.00 per cu. yrds x 72.2 cu. yrds = $ 14,588.89        

$ 22.75 per cu. yrds x 72.2 cu. yrds = $ 1,643.06          

$ 109.00 per cu. yrds x 37.5 cu. yrds = $ 4,083.26          

$ 29.00 per cu. yrds x 37.5 cu. yrds = $ 1,086.37          

$ 2.92 per sq. ft. x 25513 sq. ft. = $ 74,497.96        

$ 4.12 per sq. ft. x 25513 sq. ft. = $ 105,113.56     

$ 0.66 per sq. ft. x 7178 sq. ft. = $ 4,737.15          

$ 5.20 per sq. ft. x 7178 sq. ft. = $ 37,323.00        

$ 0.99 per sq. ft. x 9135 sq. ft. = $ 9,043.65          

$ 5.45 per sq. ft. x 9135 sq. ft. = $ 49,785.75        

$ 0.75 per sq. ft. x 4260 sq. ft. = $ 3,194.91          

$ 2.91 per sq. ft. x 4260 sq. ft. = $ 12,396.25        

$ 0.74 per sq. ft. x 1966 sq. ft. = $ 1,455.12          

$ 4.58 per sq. ft. x 1966 sq. ft. = $ 9,005.99          

$ 980.00 per tons x 67.5 tons = $ 66,198.13        

$ 980.00 per tons x 67.5 tons = $ 66,198.13        

Total = $ 574,847.38     

Joists (12"x24")
Materials:

Labor:

Columns 

(34"x34")

Materials:

Labor:

Ground Floor

Concrete Costs

Slab (5")
Materials:

Labor:

Beams/ Girder 

(24"x24")

Materials:

Labor:

Beams/ Girder 

(24"x24")

Materials:

Labor:

Joists (12"x24")
Materials:

Labor:

Walls (12")
Materials:

Labor:

Formwork Costs

Slab (5")
Materials:

Labor:

Mild Steel Reinforcing Costs

Materials:

Labor:

Columns 

(34"x34")

Materials:

Labor:

Walls (12")
Materials:

Labor:

$ 109.00 per cu. yrds x 275.2 cu. yrds = $ 29,993.92        

$ 41.40 per cu. yrds x 275.2 cu. yrds = $ 11,392.19        

$ 109.00 per cu. yrds x 162.9 cu. yrds = $ 17,758.98        

$ 35.55 per cu. yrds x 162.9 cu. yrds = $ 5,792.03          

$ 109.00 per cu. yrds x 95.9 cu. yrds = $ 10,448.86        

$ 87.00 per cu. yrds x 95.9 cu. yrds = $ 8,339.92          

$ 202.00 per cu. yrds x 53.7 cu. yrds = $ 10,840.67        

$ 22.75 per cu. yrds x 53.7 cu. yrds = $ 1,220.92          

$ 109.00 per cu. yrds x 68.8 cu. yrds = $ 7,504.04          

$ 29.00 per cu. yrds x 68.8 cu. yrds = $ 1,996.49          

$ 2.92 per sq. ft. x 15850 sq. ft. = $ 46,282.00        

$ 4.12 per sq. ft. x 15850 sq. ft. = $ 65,302.00        

$ 0.66 per sq. ft. x 4945 sq. ft. = $ 3,263.37          

$ 5.20 per sq. ft. x 4945 sq. ft. = $ 25,711.40        

$ 0.99 per sq. ft. x 5177 sq. ft. = $ 5,124.74          

$ 5.45 per sq. ft. x 5177 sq. ft. = $ 28,211.93        

$ 0.86 per sq. ft. x 3355 sq. ft. = $ 2,884.93          

$ 3.04 per sq. ft. x 3355 sq. ft. = $ 10,197.89        

$ 0.74 per sq. ft. x 1883 sq. ft. = $ 1,393.63          

$ 4.58 per sq. ft. x 1883 sq. ft. = $ 8,625.44          

$ 980.00 per tons x 38.7 tons = $ 37,948.36        

$ 980.00 per tons x 38.7 tons = $ 37,948.36        

Total = $ 378,182.06     

Joists (12"x24")
Materials:

Labor:

Columns 

(26"x26")

Materials:

Labor:

4th Floor

Concrete Costs

Slab (5")
Materials:

Labor:

Beams/ Girder 

(24"x24")

Materials:

Labor:

Beams/ Girder 

(24"x24")

Materials:

Labor:

Joists (12"x24")
Materials:

Labor:

Walls (12")
Materials:

Labor:

Formwork Costs

Slab (5")
Materials:

Labor:

Mild Steel Reinforcing Costs

Materials:

Labor:

Columns 

(26"x26")

Materials:

Labor:

Walls (12")
Materials:

Labor:
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Inova Fairfax Hospital – South Patient Tower 149 

 

Proposed Structure: Falls Church, VA: CA – Fixed Model (Only sample floor calculations are 

shown) 

 

 

 

 

 

 

$ 109.00 per cu. yrds x 393.7 cu. yrds = $ 42,915.39        

$ 41.40 per cu. yrds x 393.7 cu. yrds = $ 16,299.97        

$ 109.00 per cu. yrds x 249.7 cu. yrds = $ 27,219.72        

$ 35.55 per cu. yrds x 249.7 cu. yrds = $ 8,877.63          

$ 109.00 per cu. yrds x 169.2 cu. yrds = $ 18,439.17        

$ 87.00 per cu. yrds x 169.2 cu. yrds = $ 14,717.50        

$ 202.00 per cu. yrds x 90.3 cu. yrds = $ 18,236.11        

$ 22.75 per cu. yrds x 90.3 cu. yrds = $ 2,053.82          

$ 109.00 per cu. yrds x 49.9 cu. yrds = $ 5,442.99          

$ 26.40 per cu. yrds x 49.9 cu. yrds = $ 1,318.30          

$ 2.92 per sq. ft. x 25513 sq. ft. = $ 74,497.96        

$ 4.12 per sq. ft. x 25513 sq. ft. = $ 105,113.56     

$ 0.66 per sq. ft. x 8483 sq. ft. = $ 5,598.45          

$ 5.20 per sq. ft. x 8483 sq. ft. = $ 44,109.00        

$ 0.99 per sq. ft. x 9135 sq. ft. = $ 9,043.65          

$ 5.45 per sq. ft. x 9135 sq. ft. = $ 49,785.75        

$ 0.75 per sq. ft. x 6390 sq. ft. = $ 4,792.37          

$ 2.91 per sq. ft. x 6390 sq. ft. = $ 18,594.38        

$ 0.74 per sq. ft. x 1966 sq. ft. = $ 1,455.12          

$ 4.58 per sq. ft. x 1966 sq. ft. = $ 9,005.99          

$ 980.00 per tons x 74.3 tons = $ 72,817.94        

$ 980.00 per tons x 74.3 tons = $ 72,817.94        

Total = $ 623,152.70     

Joists (12"x24")
Materials:

Labor:

Columns 

(36"x36")

Materials:

Labor:

Ground Floor

Concrete Costs

Slab (5")
Materials:

Labor:

Beams/ Girder 

(24"x36")

Materials:

Labor:

Beams/ Girder 

(24"x36")

Materials:

Labor:

Joists (12"x24")
Materials:

Labor:

Walls (16")
Materials:

Labor:

Formwork Costs

Slab (5")
Materials:

Labor:

Mild Steel Reinforcing Costs

Materials:

Labor:

Columns 

(36"x36")

Materials:

Labor:

Walls (16")
Materials:

Labor:

$ 109.00 per cu. yrds x 275.2 cu. yrds = $ 29,993.92        

$ 41.40 per cu. yrds x 275.2 cu. yrds = $ 11,392.19        

$ 109.00 per cu. yrds x 265.6 cu. yrds = $ 28,947.13        

$ 35.55 per cu. yrds x 265.6 cu. yrds = $ 9,441.01          

$ 109.00 per cu. yrds x 95.9 cu. yrds = $ 10,448.86        

$ 87.00 per cu. yrds x 95.9 cu. yrds = $ 8,339.92          

$ 202.00 per cu. yrds x 67.1 cu. yrds = $ 13,550.83        

$ 22.75 per cu. yrds x 67.1 cu. yrds = $ 1,526.15          

$ 109.00 per cu. yrds x 68.8 cu. yrds = $ 7,504.04          

$ 26.40 per cu. yrds x 68.8 cu. yrds = $ 1,817.49          

$ 2.92 per sq. ft. x 15850 sq. ft. = $ 46,282.00        

$ 4.12 per sq. ft. x 15850 sq. ft. = $ 65,302.00        

$ 0.66 per sq. ft. x 5844 sq. ft. = $ 3,856.71          

$ 5.20 per sq. ft. x 5844 sq. ft. = $ 30,386.20        

$ 0.99 per sq. ft. x 5177 sq. ft. = $ 5,124.74          

$ 5.45 per sq. ft. x 5177 sq. ft. = $ 28,211.93        

$ 0.86 per sq. ft. x 3913 sq. ft. = $ 3,365.27          

$ 3.04 per sq. ft. x 3913 sq. ft. = $ 11,895.83        

$ 0.74 per sq. ft. x 1883 sq. ft. = $ 1,393.63          

$ 4.58 per sq. ft. x 1883 sq. ft. = $ 8,625.44          

$ 980.00 per tons x 42.6 tons = $ 41,743.20        

$ 980.00 per tons x 42.6 tons = $ 41,743.20        

Total = $ 410,891.70     

Joists (12"x24")
Materials:

Labor:

Columns 

(28"x28")

Materials:

Labor:

4th Floor

Concrete Costs

Slab (5")
Materials:

Labor:

Beams/ Girder 

(24"x36")

Materials:

Labor:

Beams/ Girder 

(24"x36")

Materials:

Labor:

Joists (12"x24")
Materials:

Labor:

Walls (16")
Materials:

Labor:

Formwork Costs

Slab (5")
Materials:

Labor:

Mild Steel Reinforcing Costs

Materials:

Labor:

Columns 

(28"x28")

Materials:

Labor:

Walls (16")
Materials:

Labor:
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Inova Fairfax Hospital – South Patient Tower 150 

 

Proposed Structure: Falls Church, VA: CA – Base Isolated Model (Only sample floor calculations 

are shown) 

 

 

 

 

Daily Output (units/day) Quantity Days Required

Slab 500 sq. ft 25513 51.0

Beam/Girders 395 sq. ft 7178 18.2

Joists 377 sq. ft 9135 24.2

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 cubic yrds 394 4.1

Beam/Girders 90 cubic yrds 153 1.7

Joists 60 cubic yrds 169 2.8

Columns 140 cubic yrds 72 0.5

Walls 110 cubic yrds 37 0.3

Schedule Calculations for S-1 Base Isolated Structure

Ground Floor

Fo
rm

w
o

rk
P

la
ce

m
en

t

Daily Output (units/day) Quantity Days Required

Slab 500 sq. ft 15850 31.7

Beam/Girders 395 sq. ft 4945 12.5

Joists 377 sq. ft 5177 13.7

Columns 460 sq. ft 3355 7.3

Walls 450 sq. ft 1883 4.2

Mild Steel Reinforcing 2.3 tons 39 16.8

Slab 95 cubic yrds 275 2.9

Beam/Girders 90 cubic yrds 163 1.8

Joists 60 cubic yrds 96 1.6

Columns 140 cubic yrds 54 0.4

Walls 110 cubic yrds 69 0.6

4th Floor

Fo
rm

w
o

rk
P

la
ce

m
en

t

Daily Output (units/day) Quantity Days Required

Slab 500 sq. ft 15850 31.7

Beam/Girders 395 sq. ft 4945 12.5

Joists 377 sq. ft 5177 13.7

Columns 460 sq. ft 4637 10.1

Walls 450 sq. ft 2603 5.8

Mild Steel Reinforcing 2.3 tons 39 17.1

Slab 95 cubic yrds 275 2.9

Beam/Girders 90 cubic yrds 163 1.8

Joists 60 cubic yrds 96 1.6

Columns 92 cubic yrds 36 0.4

Walls 110 cubic yrds 47 0.4

Penthouse/Roof

Fo
rm

w
o

rk
P

la
ce

m
en

t
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Inova Fairfax Hospital – South Patient Tower 151 

 

Proposed Structure: Falls Church, VA: CA – Fixed Model (Only sample floor calculations are 

shown) 

 

 

 

 

Daily Output (units/day) Quantity Days Required

Slab 500 sq. ft 25513 51.0

Beam/Girders 395 sq. ft 8483 21.5

Joists 377 sq. ft 9135 24.2

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 cubic yrds 394 4.1

Beam/Girders 90 cubic yrds 250 2.8

Joists 60 cubic yrds 169 2.8

Columns 140 cubic yrds 90 0.6

Walls 120 cubic yrds 50 0.4

Fo
rm

w
o

rk
P

la
ce

m
en

t

Ground Floor

Schedule Calculations for S-1 Fixed Base Structure

Daily Output (units/day) Quantity Days Required

Slab 500 sq. ft 15850 31.7

Beam/Girders 395 sq. ft 5844 14.8

Joists 377 sq. ft 5177 13.7

Columns 440 sq. ft 3913 8.9

Walls 450 sq. ft 1883 4.2

Mild Steel Reinforcing 2.3 tons 43 18.5

Slab 95 cubic yrds 275 2.9

Beam/Girders 90 cubic yrds 266 3.0

Joists 60 cubic yrds 96 1.6

Columns 140 cubic yrds 67 0.5

Walls 120 cubic yrds 69 0.6

Fo
rm

w
o

rk
P

la
ce

m
en

t

4th Floor

Daily Output (units/day) Quantity Days Required

Slab 500 sq. ft 15850 31.7

Beam/Girders 395 sq. ft 5844 14.8

Joists 377 sq. ft 5177 13.7

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 cubic yrds 275 2.9

Beam/Girders 90 cubic yrds 266 3.0

Joists 60 cubic yrds 96 1.6

Columns 92 cubic yrds 45 0.5

Walls 120 cubic yrds 47 0.4

P
la

ce
m

en
t

Penthouse/Roof

Fo
rm

w
o

rk
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Inova Fairfax Hospital – South Patient Tower 152 

 

Existing Structure: Falls Church, VA: CA – Base Model  
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Inova Fairfax Hospital – South Patient Tower 153 

 

Proposed Structure: Falls Church, VA: CA – Fixed Model  
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Inova Fairfax Hospital – South Patient Tower 154 

 

Proposed Structure: Falls Church, VA: CA – Base Isolation Model 
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Inova Fairfax Hospital – South Patient Tower 155 

 

Appendix I: Mechanical/Building Enclosure Breadth 

Existing Glazing: Sacramento, California  
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Inova Fairfax Hospital – South Patient Tower 156 

 

Alternate Glazing: Sacramento, California 
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Inova Fairfax Hospital – South Patient Tower 157 

 

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

 


