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the Study on the isolation analysis result depending on the
isolation bearing mechanics model

Yuan Yong, Li Lin
(College of civil engineering and mechanics, Huazhong University of Science and
Technology,Wuhan,430074)

Abstract: With the development of earthquake engineering in recently years, the application of
base isolation structure is more and more widely. Because of the prominent advantage of lead-
rubber isolation bearings, it is widely used in this range. The mechanical model of lead- rubber
isolation bearings usually use bilinear hysteretic model, but the actual hysteretic behaviors under
major earthquake presents tri-linear perform. So it is necessary to consider the impact of
differences of the large deformation bearing mechanics model for isolation analysis. In order to
correctly utilize the analysis model, basing on the theory study, the mechanical parameters of the
tri-linear model of isolation bearing was studied. The different dynamic response of two kind of
isolated structures which is used bilinear model and tri-linear model of lead rubber bearings was
also discussed.

Key words: Isolation analysis; Lead-rubber isolation bearings; Mechanical model; Tri-linear
mechanical model; Bilinear mechanical model
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Fig.4 Calculation diagram of tri-linear mechanical model
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Fig.5 Curve area calculation of tri-linear mechanical model
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FORTIEHE FHISED - Wl RE: SRUKPRIE Kg=4 (4) KN/mm. Hr5SCRE: Wk
PRy 2. K3=20.9 (29) KN/mm;  Kp=1.9 (2.6) KN/mm; Z530/KF-NIlJE% Kg=5 (3.9) kKN/mm;
Fy=323kN. =k )RR, Ku=20.9 (29) KN/mm; K,=1 (1.45) kN/mm; K3=0 (10.9)
kKN/mm; Kg=5 (3.9) kN/mm; Fy=323kN: u,=220mm.
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Fig.7 Hysteresis curve of isolation bearing under severe earthquake
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Fig.8 Maxi-horizontal displacement comparison of the isolation bearing under severe earthquake
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Fig.9 Maxi-story shear force comparison under severe earthquake

TIBHE T, R =M 2R Fa g b2 R BY A W W id . CaniEl 9), FLoE
R e K23 79 4-19.43%. -11.65%. -19.37%, T4k E B 193 SRk At = ok i R 5
FEPE, =432 8Y B KA AR 2 0 A AN, S 2 I 2 LU R AN ] o ) T2 )
k%, HTBREZACHA G R, R =2t ) BRI 2 2 A B, Tt T2
[ BY Rk, BRI E RS R A RN s CnlEl 100, FETNZ, AT
5 LR E S 2T N o e 2 TR RS TR L T AR 2 A RS f 0 R, BISR ] =2k
DI R R 2 TS A% AR SR /N T XU P ) 2B

5 5 5
4 1t 4
3 3 3
2 2 r 2
1 1 1
il ] 1 1]
200 220 240 260 280 160 180 200 220 240 200 220 240 260 280
Aa PR T Ao K FALRES mm e 2K AL nm
—e— T Sk —— i S —e—TRERM —m- Skl
() EL central 3 (b) TAFT % O NL#
(a) EL central wave (b) TAFT wave (C) Artificial wave

K10 R AEH T 2 A8 f KAE N L

Fig.10 Maxi-story displacement comparison under severe earthquake
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