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Fig.1 Calculation model of structure with isolation layer
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Fig.2 Simplified calculation model of structure with

isolation layer
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Fig. 3 Seismic impact coefficient response spectrum
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Fig.4 Dynamic model of isolation structure
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Fig. 5 Bouc-Wen mechanical model
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Fig. 6 Force-displacement relations of isolation support at

horizontal and vertical direction, respectively
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Fig.7 Changes of maximum angular displacements of superstructure with various parameters
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Fig. 10 Rocking spectra with different parameters
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Theoretical research and experimental verification on the lifting and
swing limit spectrum model of seismic isolation structure under
three-level earthquake

YANG Jie', REN Yifei", HE Wen-fu’, XU Hao"
(1.Shanghai Nuclear Engineering Research &. Design Institute, Shanghai 200233, China;
2.Department of Civil Engineering, Shanghai University, Shanghai 200444, China)

Abstract: The determination of the rocking state for an isolation structure is a fundamental issue to estimate the safety of the isolat-
ed layer under a seismic excitation. In this study, by using the tensile deformations at the vertical direction of the rubber support in
the isolated layer, the rocking states of the isolation structure are divided into ones with unuplifting, uplifting, and rocking. A clas-
sification method is then proposed for estimating the rocking state of the high-rise structure with isolated layer. Inspired by the influ-
ences of the aspect ratio (AR) , vertical yield-weight ratio («,) , horizontal yield-weight ratio («,) , vertical cycle (T,), horizontal
cycle (T,), system damping ratio() to the swing response of isolation structures under seismic excitation, boundary spectrum of
isolation structures is achieved. It shows that swing response decreases with the increase of a,, T, and  (the effect of T}, is most sig-
nificant) , which is beneficial to the control of the sway response as well; swing response increases with the increase of AR and T,
(the effect of T, is most significant) , which is not conducive to the control of swing response, and the most advantageous measure

to control the swing response is increasing T, decreasing T..
Key words: isolation structure; standard response spectrum; lift and swing limit spectrum; shaking table test

EEB N A(984—), B -+, g TR, E-mail: yangjie@snerdi.com.cn.
BRAEE: S0 (1979—), 5, B+, B#% . E-mail: howunfu@ shu.edu.cn,



