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Response analysis for a compound isolation structure consisting of
laminated rubber bearings and wind-resistant supports

WU Ying-xiong, WANG Zhao-liang, QI Ai, YAN Xue-yuan
(College of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract; To investigate the vibration reduction effect of wind-resistant supports added on an isolation layer when
an isolation structure locating at a large wind pressure area, taking an actual base-isolated structure as a background,
setting goals that structural horizontal damping coefficient was less than 0. 53 or 0. 40, two models for the isolation
structure with and without wind-resistant supports were established. Adopting the dynamic time-history analysis, the
structural seismic responses of these two models were compared. The results showed that the seismic responses of the two
models are significantly reduced compared with that of an aseismic structure; for the model without wind-resistant supports,
LRB number increases to meet the anti-wind design requirements, but its aseismic effect reduces; while for the model with
wind-resistant supports, LRB number decreases, its aseimic effect rises; under normal operation conditions and small
earthquake , wind-resistant supports join working and the isolation layer does not yield, when the structure suffers a
fortification earthquake , the wind resistant supports yield, they are destroyed and out of work, but they do not affect the

upper structure’s aseismic effect.

Key words: base isolation; seismic response; time history analysis; wind-resistant support

P 27 0 2o TR K- MO 2R/ ) o 5 = A Dk
IR 2 A e HIOR LY =315t G E 1 q s =97 A L)
MO A — T, EED LR @O E ;K
PR AR R & 2RI SO . BRI
B S A 73 Ry AS B S KT T Al 7 A AR I B 72 S
(LNR) M@KV Ji il A7 9 B S A8 e SR8 (LRB) o %
Ak AR X SR s DX 4 Bl 7 A 3L, D T R R BT

HEWH: HEARP ARSI (51108092) s A A R P A 4E
(2011J05127)

Wk BT 2013 -7 - 15 2 2kRaicE) H 192013 -9 - 19

AR RNiME B, BIBER, 1970 R4

WIEE BN 5, Tt HI 2z, 1982 4R

ALK G A BT T v 2 T e S AR SR 1Y
Skt R v IR A2 )2 1 e e IR B ) BT XA
DRI 7 A 9 Tl , e AR S P8 K0 (R 3 o, B J=

(897K P JSE ARSI A , 45 4 Bl R BSCR AR, IX AL 585 1
VA AL e e

T, 38 2o M XL S A e 1 R 91 2 1 R
B ESRAE T AR E A BT, AR B 2 W, AR Mt
IS JRE ELAT 225 1 B A R H5 5 0 3 I IR B S5
Bio FEBLAT GB50011 - 2010 5 Ht 5% B3t v
(FRFRCHIELY (10 ) ) H SR R RS e 5 1 7% 52
PR TAE BB HE o X TR R 2 50 KUK 387 b 4
SO 2 S RV BT XL S 8 19 25 ) 7R 4 4 2 B



150

& 3h 5 b &

2014 4E45 33 %

A, P SRR L BT S RO A Y
IRRRCR M , H AT AT 58 0 A 8D AR BT A S e
TAEHLRL R — 5 SR TR (R, PR A S A 5
PRk TRy 5, X Bk AT e i 5 e, o T
R B RS B

1 ZHigiEsl

25 W RS2 - 7 A T AT TR R HE S AN b,
BRI, e I R BE LAk . IR KR (X
M) 2k 54.30 m, Fe/ N (Y [a]) Shy 14,40 m, 2544 5
M 18.90 m, @ L LL Ay 1. 32, ARHPIR B ZUEE N 7
JE FEAMRRNETL ] 0. 15 ¢, s 05 — 4, Yt
Fol g I 26, Fe Ak 5 391 0 0. 40 s, JEA KU 2 0. 80
kN/m® SRR RS B 26, 3R 1 45 th oy £ 280t

1.1 IEYES HE.
T LR i 5 24 LI, # 1 & 2
1
] = —
(=4 (=
o s F —t S
e EE s
e d —¢ 7] 5 %
o % _C;"v—(
. d i &
O
0 X L] § _gé"
e —4 —i B = =
000‘1235110 5550 l515o l 6200 lszool 7100 '[3300'l 7100 Jalool 8150 4000} 4450 | 5950 g
54300 " 14400 -

B RS2 1 P (LA e mm)

Fig. 1 Ground floor plan( unit:mm)
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Fig.3 Finite element model
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SR NE 2y LNR400 LNR500  LRB500
A MR &/
[EJFJJEZ_]V 1.69 1.85 2.09
(kN-m™)
SERNIEE K/ r=100%
0. 84 0.94 1.60 (1.14
(KN-m™)  (250%) (1.14)
SFRLFLE r=100%
.04 .04 .27(0. 2
' h, (250% ) 0.0 0.0 0.27(0.20)
K- IR g
0,/kN / / / 70

T or 2271 B 72 S0 )0 B AR, AR IR B VKSR 6 = 0. 46

N+ mm2,
2 REER®WEARE

K EIRR R
CHRL) (10 R BLRE , Z5H K 8RR BB 22

2.1



5

RIS BRSO S BN A B AR

L5 H 151

EHFRAE R, bR AR 45 1 5 Y0 45 4 B )2 B KoK F- 55
JIW AR, AR TR 25 Wi F g {H, 73512 B {1 <0. 53,
A B B B0 B e FE R BAEL < 0. 40, AT JE 152 Bl
FUBEREF B HLOAT B AR 345 A i PR 1 i . DA ST
FEIR] EL 251 R PRI B AR T £ o

2.2 BEFREX

HE5e % il T BT B R AT R AR 2 T i
2, IR ZERAKF 1) D8R R 5K B (E <0. 53, L b it 7 b
RN R B (AR RE—) St 2Rl i
FFH 11/~ LNRS0O 133 4~ LRBS00 [ 7% % A& , % J& %
T A B 4 FER

e 1 1 AR A5 A8 R R AR/, R AR B
%H‘Jﬁ%,lﬂﬁ%*ﬁyﬁﬁﬁ??ﬁﬁ {H <0.40, At
T PR R B (R E ) o a2tk
i1, K 26 4~ LNR400 .18 4~ LRB500 [{§ 7= < i K
2 PR R e B A B AR S R,

B 7 — RN R S5 MR T P A R g 2 e
P ﬁﬁﬁ,mﬁ?ﬂ‘ﬂﬁ&(hﬂ> (10 JR) MAHERLAE
IR SRR WA SCEE 0T, S &5 A b, TR FE
e 7% % St

£ H$ e —te—¢

QO Larsoo @500
K4 By g — SRR B (57 :mm)

Fig. 4 Scheme one layout of bearings( unit;mm)
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Fig. 5 Scheme two layout of bearings(unit;mm)
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Tab.3 Y direction wind-resistant checking of isolation layer
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Fig. 8 Wind-resistant support stress
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Fig. 9 Wind-resistant support displacement
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Fig. 10 Story shear forces under

fortification earthquake
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Fig. 13 Absolute time-history acceleration of top floor

Fig. 11 Inter story drift under
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Fig. 12 Story acceleration under

seldom occurred earthquake
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