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Behavior Analysis of Base Isolation With Anti-Uplift Device for
Arch Structure by Numerical Analysis
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Kim, Gee—Cheol Jang Myung Ho

Abstract

If an excessive displacement occurs in the base isolation system, the structure will be damaged due to overturning of the
upper structure. In this study, we analyze the behavior of base isolation by applying earthquake to base isolation with
anti-uplift device. In the case of structures that generate horizontal reaction forces such as arch structures, horizontal
reaction forces must be considered in the design of the base isolation and structural members. And anti-uplift device for
preventing the excessive displacement of the base isolation system is needed.
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(Fig. 2) Rise-Span ratio of arch structure
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(Table 1) Reaction force of arch structures

Model Model Model
Model /4 1/6  1/8
Dead DOMZOMEL e a0 1328
load reaction
Vertical
@ 834 805 79.4
Live Horzonal g0 gy 1y
load reaction
Vertical
@ 53.8 53.6 53.8
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(Fig. 3) 1st vibration mode
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(Table 2) Structure properties of base isolation®
Initial horizontal Yield horizontal
stiffness (Ku) 2,039 stiffness (Kd) 117

(KN/m) (KN/m)
Yield load (Fy) Vertical stiffness
35 81,758
(N) (KN/m)
Effective Effoctive
‘horizontal 451 damping 0848
stiffness (Keff) (KN-sec/m)
(KN/m)

(Table 3) Earthquakes

Earthquake name Earthquake site

El Centro 1940, El Centro Site, 180 Deg
Mexico 1985, Mexico Gity, Station 1, 180 Deg
1952, Taft Lincoln School, 69 Deg

Taft
(0.155g)

Hyougoken 1995, Hyougoken_South, N12W

San Fernando 1971, San Fernando 8244 Orion Blvd,,

90 Deg
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(Fig. 6> Relative displacement of point ‘a’
to base isolation
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(Fig. 9) Displacement of base isolation
by Hyougoken earthquake
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