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Research on Floor Response Spectrum of Storey Seismic
Isolation Structure Sunder Near-fault Earthquake

Han Miao, Xu Hu, Du Hongkai, Meng Lingshuai
(Beijing Advanced Innovation Center for Future Urban Design, Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: Near—fault ground motions are rich in velocity pulses with long periods and large peak values, and
there are few studies on the influence of near—fault ground motions on the dynamic response of non-structural
members. The shaking table test and ABAQUS finite element simulation of a five—story steel frame structure with
non—isolation and story isolation were carried out. The results show that: (1) the structure with isolation layer
can significantly reduce the acceleration response beta spectrum of the roof floor, which increases with the
increase of the isolation layer; at the same time, it increases the displacement response beta of the roof floor.
With the increase of the location of isolation layer, the spectral value decreases greatly. (2) the seismic waves
with similar impulse periods to the natural vibration periods of aseismic and isolation structures can significantly
increase the beta spectrum of floor displacement response and acceleration response of the roof; the main peak
period of the beta spectrum of floor response of non—isolation and isolation structures is close to the basic natural
vibration period of the main structure. (3) the closer the ratio of near—fault seismic wave to structural period is,

the smaller the fault distance is, and the impulsive effect is. The greater the beta spectrum of floor acceleration
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response and floor displacement response is.
Keywords: near-fault ground motions; shake table tests; inter-story isolation; floor response

spectrum ; periodicity
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