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Design Team and Location

Introduction
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( General Information

Introduction

# of Stories:
Total Height:
Total Area:
Project Delivery:
Total Cost:

8 plus a penthouse
127°-3” total height

152, 330 sq. ft.

June 2008 — January 2011
$59,100,000
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Lateral System

Existing Structural System

Concentrically
Braced Frames

8 Total Frames

4 1n the X-direction
1 in the Y-direciton
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Proposal

Proposal
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Architecture Breadth
Find a way to cover up the moat
Do case studies on surrounding buildings
Use Sketch-up to show changes in facade

Construction Breadth
Do a cost and schedule analysis
Check feasibility of base isolation




New Parameters
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History of Base Isolation

Structural Depth

Base Isolation

From: National Earthquake Hazards
Reduction Program (NEHRP)

200 buildings

* Use of damping elements to reduce lateral
forces

* Control inter-story drifts

3 components to base isolated building

From University of Buffalo

Isolation

Bearings

Fixed-Base Isolated
w—— Ground Movement
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Base Isolation Elements

Structural Depth

Base Isolation
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Design of Base Isolation

Structural Depth

Base Isolation
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Where,
Sp; and S,;; = spectral coefficients
B and B, = damping coefficients
T, and Ty, = isolated periods

g = gravitation acceleration (in/s?)
W = weight of the building

K

Dmin

and K

Mmin

= minimum eff.

horizontal stiffness
k = £% variation

V,, = minimum lateral seismic force on
elements below the superstructure

V, = minimum shear force on
superstructure as if it were fixed

Assuming
Tseq = 1.09s
Then,

T, = 4.64s
Ty = 5.46s
D, = 18.6l1in
D, = 32.861n
Kpnin = 81 k/in
V, = 1845 kips
V., = 1640 kips



Design of Base Isolation

J
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Time History Analysis

Structural Depth

Base Isolation
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Displacements

and Drifts

Structural Depth

Base Isolation

Comparison of Structures - Loma Prieta Y-direction (all values in inches)
Frame J

Structure | Structure
0.06%
0.18%

19.240 0.30%
| 4 | 19.740 0.37%
0.42%
6 | 20987 | 20.893 0.45%ps | 126
8 | 22218
9 | 22718

Existing [Modified
Structure | Structure
1.20

1.16
1.08

1.15
1.11
1.05
1.42 1.39

4.05%
4.63%
2.92%
1.78%
1.58%
-1.64%
-7.60%
-6.69%

1.20
1.47
1.08

1.22
1.58
1.16




Displacements and Drifts

Structural Depth

Base Isolation

Comparison of Structures - Loma Prieta X-direction (all values in inches)
Frame 13

Max Displacement

Existing |Modified Existing [Modified
Structure | Structure Structure | Structure

1 | 192 | 192 | -009%| 0.00 | 000 |
0.13% 6.92%
0.28% 6.00%
035%| 102 | 099 | 3.18%
5 0.35% -
0.34%| 138 | 1.39 -
7 o4l 131 | 132 | 031%
| 138 | 149 | -831%
-0.06%




Displacements and Drifts

Structural Depth

Base Isolation

BASE ISOLATION WITH EXISTING STRUCTURE BASE ISOLATION WITH MODIFIED STRUCTURE

Frame J Displacements and Drifts Frame J Displacements and Drifts

Level Max Displace. | Max Drift| Allow. Max Displace. Allow.
(in) (in) | Drift (in) (in) (in) | Drift (in)
1815 | 000 | 1814 | 000 _

18.70 18.67
19.24 19.18

19.74 19.67
20.39 20.31
20.99 20.89
21.54 21.46
22.22 1.68 22.18 1.68
22.72 1.68 22.72 1.68

0 =Sq-S, 4.57 A, = 0.010hsx 0=Sg-5, 4.58 A2y = 0.010hsx

1.47

1.61

1.39
1.68
1.68
1.68

1.47
1.61
1.39
1.68

1.68
1.68
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Allowable Drifts
Allow.
Drift (in)

Level Height (ft)

12.25

25.65
37.25

51.25
65.25
79.25
93.25
107.25
127.25

1.47

1.61
1.39

1.68
1.68
1.68
1.68
1.68
2.40




Moat Cover-up

Disposable
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Architectural Breadth Shrubs

Retaining




Architectural Breadth

Humanities

Administration
Building
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Architectural Breadth




Summary Conclusion

* Prove there 1s a significant change in
base shear?

Conclusion
e (Control drifts

* Model the building to displace between
the min. and max design displacements
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