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Fig. 2 Schema of RFPS seismic isolation system
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Fig.3 Time-history of free vibration dynamic response
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Tab.1 a vs. maximum horizontal inter-storey drift

WEKH a/m 0—1J2 1—2 )2 2—3 2 3—4 )2 1—5 2 5—6 )5 6—7 2
0.5 15.5 13.3 11.4 10. 4 8.7 6.4 3.5
1.0 11.8 12.5 13.0 13.8 13.0 9.9 5.3
1.5 11.1 11.8 12.5 13.7 13.0 9.8 5.1
2.0 11.5 11.6 12. 8 13.7 13.0 9.9 5.3
2.5 11.1 12.0 12.9 13.8 12.7 9.8 5.4
TC I 5% 48.8 44.4 39.0 33.2 27.0 19. 4 10. 3
W i R M 75.8 71.8 66.7 58. 4 51.8 49.0 48.5

PR R = (LR K 2 B AL 8% — A B K F 2 [ RS /6 B 7 K 7 J2 18] 32 5%
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Tab.2 »n vs. maximum vertical inter-storey drift

n/ W TR 1)z 2 Z 3 4 2 52 6 2 T2
1 PN 5.1 1.8 4.0 3.2 2.4 1.6 0.8
B/l 2.9 2.4 2.0 1.6 1.2 0.8 0. 4

Bk 4.9 4.5 3.7 3.0 2.2 1.5 0.75

: B 3.6 2.8 2.3 1.9 1.4 0.93 0. 46
ok 4.8 4.4 3.7 2.9 2.2 1.5 0.74

3 B/l 4.0 3.0 2.5 2.0 1.5 1.0 0.50
Bk 4.7 4.3 3.6 2.9 2.2 1.4 0.72

! B/l 4.1 3.1 2.6 2.1 1.6 1.0 0.52
) Bk 4.7 4.3 3.6 2.8 2.1 1.4 0.72
7 B/l 41 3.2 2.6 2.1 1.6 1.1 0.53
- H:ijz 7.3 6.5 5.5 4.6 3.5 2.4 1.2
B/l 2.2 1.7 1.3 0.98 0.72 0.45 0.22
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Fig. 4 Time-history of storey seismic dynamic response in horizontal direction
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Analysis about compound seismic system consisting
of RFPS on ellipse slide and dish spring

CHEN Hai-bin, SU You-po, GE Nan, WANG Xing-guo

(Earthquake engineering research center of Hebei Province, Hebei United University, Tangshan 063009, China)

Abstract; A theoretical analyzing approach about the compound seismic isolation system consisting of RFPS on ellipse slide
and dish spring is derived. It starts from Lagrange’ Equation in multiply-body dynamics, including the coupling effect of
the level vibration and vertical vibration. Computation results show that this system has the necessary isolation capability
and reposition capability in the both direction; the slipping friction forces at the contacting surface provides the energy dis-
sipation capability. It is shown that when the long axis a is 1. 0m, the short axis b=0. 5m and the rolling friction coeffi-
cient is about 0. 01, the seismic isolation effectiveness could be as high as 75% , while the coupling effect in two directions
is so small that it could be neglected and the dynamic responses could be calculated with respect to each of the individual
direction.

Key words: rolling friction; compound seismic isolation system; ellipse slide; kinematic energy theorem; non-linear
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