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The Concept of Base Isolation




Base Isolation

How It
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Ground Forces are amplified bya

factor of 3 to 4 at the roof.

Conventional Structure



Forces reduced by 3to 6 —
across the isolators

Forces reduced by 8to 12 —
at the roof

|solated Structure



Base Isolation in Buildings

under foundation

—isolator
new foundation

on foundation
new
foundation
| / beam

R

T PRt
T

isolator

at basement colum

n

separation
of exterior

wall

e _J[ﬁ

\*isolator

~ at middle story column

Lisolalor
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Isolation Devices

Elastomeric Isolators

Sliding Isolators

Natural Rubber Bearings

Resilient Friction System

Low-Damping Rubber Bearings

Friction Pendulum System

Lead-Plug Bearings

High-Damping Rubber Bearings
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Elastomeric Isolators

ALTERNATIVELY HOLES
/ FOR DOWELS
HOLES FOR

BOLTING

TOP STEEL PLATE

STEEL PLATES |

BOTTOM STEEL PLATE
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30 92 30 0.93
35 118 37 0.89
40 150 45 0.85
45 180 7 0.8
50 220 64 0.73
55 325 80 0.64
60 445 106 0.57
65 585 137 0.54
70 735 173 0.53
75 940 222 0.52
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Lead Rubber bearing

(Top Mounting Plate Not Shown)

Energy Dissipation Core

Steel Reinforcing Plates

Cover Rubber

Internal Rubber Layers

Bottom Mounting
Plate
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Shear Modulus (Mpa)

2.50

3

&

8

—%—p=0

—0~—p=3.45 Mpa (500 psi)
—A— p=6.90 Mpa (1000 psi)
—e—p=10.34 Mpa (1500 psi)

===

50

150 200
Shear Strain (%)



Damping (%)

20.00

15.00 +a=—7 .
10.00 L —
-3 p=0 \i
—0—p=3.45 Mpa (500 psi)
—&—p=6.90 Mpa (1000 psi)
5.00 —e—p=10.34 Mpa (1500 psi) |
0.00 . : . . , . .
0 50 100 150 200 250 300 350

Shear Strain (%)
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Load (kips)

Bearing ID: HR030-2

Vertical pressure: 1000 PSI
Strain ranges: 5% 10% 25% 50% 75% 100% 150% 200% 250% 300% 350%

Horizontal load/deflection
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_ ELASTOMERIC BEARING
TFE—ELASTOMERIC BEARING <_ ELASTOMER SPRING DISTORTION
1.LAMINATED ELASTOMERIC BEARING DISTORTION (EQUAL TO ISOLATION
2. PTFE—STAINLESS STEEL INTERFACE a— SYSTEM DISPLACEMENT)
SLIPPAGE

ELASTOMERIC SPRING - p— e

(DOES NOT CARRY VERTICAL LOAD
BASEMAT % i

e - “f
FoonoaTion j ] B

— l—— ISOLATION SYSTEM
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AT REST WEAK STRONG
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Figure 2 Configuration of TASS System
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Idealized Force-displacement Relation of TASS System
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Figure 4 FPS Bearing Design



Friction Pendulum Bearing
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Free Body Diagram of FPS Bearing
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Recorded Loop of Force-displacement of FPS Bearing during Shake
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Base Isolator
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Components of GERB Spring-Viscodamper Isolation System



Application of VFDs to civil engineering structures

Base isolation system with helical springs

and cylindrical pot fluid dampers (Huffmann, 1985)>
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Comparison of Distribution of Shear Force with Height in 8-story
Structure with Hysteretic and Linear Viscous Isolation System. Seismic
Input Representative of Seismic Zone 4, Soil Type S, in U.S.
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