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Abstract: Considering the vibration characteristics of plane irregular structures under horizontal earth-
quakes, the relative position between the isolation layer stiffness center and the upper structure mass
center and stiffness center is obtained by adjusting the isolation bearing position. Three different working
conditions are considered. The torsional displacement ratio is used as the torsional response index of the
plane irregular base-isolated structures; then the elastoplastic time-history analysis method is used to
compare and analyze the torsional response index under the three considered working conditions. A tor-
sional resistant design method is proposed for plane irregular base-isolated structures. The results show
that for plane irregular structures, the torsional displacement ratio of the isolated layer should be less
than 1.2; at this ratio, the stiffness center of the isolation layer and the stiffness center of the upper

structure will be positioned on both sides of the mass center of the upper structure; consequently, the
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torsion of the upper structure can be controlled.

Keywords: irregular base-isolated structure; torsional displacement ratio; eccentricity; anti-

torsional design
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Fig.1 Schematic diagram of the relative position between
the isolation layer stiffness center and the upper

structure mass center and stiffness center
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Fig.2 Structure plan
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Table 2 Basic information of the seismic structure
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Fig.3 Comparison of torsional displacement ratio

in x direction
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