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Dynamic model and parametric analysis of high-rise
isolation structure under rectangular pulse excitation

REN Yifei, HE Wenfu, XU Jinming, FENG Yixin
( Department of Civil Engineering, Shanghai University, Shanghai 200444, China)

Abstract: The determination of rocking state for a high—rise structure is a fundamental issue to estimate whether the
isolated layer is safe under seismic excitation. In this study, by using the tensile deformations at the vertical direction
of the rubber support, the rocking states of a high—rise structure were divided into ones with unuplifting, in uplifting,
in rocking and in overturning, and a classification method was then proposed for estimating the rocking state. Inspired
by the influences of the vertical yield-weight ratio, horizontal yield-weight ratio, vertical cycle, horizontal cycle,
aspect ratio, excitation amplitude coefficient, excitation frequency ratio on the swing response of high-—rise isolated
structures under rectangular excitation, boundary spectrum of high—rise isolation structures and the relationship between
the overturning state of high—rise isolation structure, excitation amplitude coefficient and excitation frequency ratio were
achieved. It shows that swing response decreases with the increase of vertical yield-weight ratio, horizontal yield-weight
ratio and excitation frequency ratio, where the effect of horizontal yield-weight ratio is the most significant. Swing
response increases with the increase of excitation amplitude coefficient, vertical cycle, horizontal cycle and aspect
ratio. When swing response is small, the effect of aspect ratio is the most significant, otherwise, the effect of vertical
cycle is the most significant. And the most advantageous measure to control the swing response is increasing the
horizontal yield-weight ratio, or decreasing aspect ratio and vertical cycle. The great-small influence degree on
boundary of unuplifting and uplifting is aspect ratio, horizontal yield-weight ratio, vertical cycle, vertical yield-weight
ratio, horizontal cycle. The great-small influence degree on boundary of uplifting and rocking is vertical cycle,
horizontal yield-weight ratio, aspect ratio, horizontal cycle, vertical yield-weight ratio. The structure overturning is
proportional to excitation amplitude coefficient and excitation input time.
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Fig.1 Calculation model of high—ise structure

with isolation layer
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Fig.2 Rectangular pulse excitation
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Fig.3 Dynamic model of high—ise isolation structure
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