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Research of the effect of multi-directional earthquake on the response of

nuclear power plant in non-rock site

LU Xinyu, WANG Zhan, YU Jiake, QI Wenhao
(Institute of Engineering Mechanics,China Earthquake Administration, Harbin 150080 ,China)

Abstract: In this paper, a large-scale shaking table test and finite element numerical computation were carried out to
study the effect of multi-directional earthquake on the response of nuclear power plant in non-rock site. In the test,
the soil model was uniform silted clay, and the actual nuclear power plant was simplified into a three-story frame
shear wall structure model. The annular laminated shear model box was used to take the boundary effect of soil into
consideration. The artificial seismic motion were input in only one horizontal direction or three directions for shaking
table test. The model of shaking table test were calculated by finite element method, and results of the experiment
and numerical computation were compared and discussed. The results of analysis show that the acceleration
amplification factor in the soil-nuclear power plant system decreases with the increase of the input seismic motion
amplitude. The coupling effect of multi-directional seismic motion leads to the reduction of the horizontal
unidirectional acceleration response of the nuclear power plant, and this result is mainly generated by the other
horizontal seismic component, while the vertical seismic component has little influence. The associative effect of
multi-directional seismic motion increases the total horizontal acceleration response of the nuclear power plant. In
addition, both the coupling effect and the associative effect have a certain impact on the acceleration response
spectrum of the nuclear power plant. The coupling effect significantly reduces the amplitude near the peak period in
the response spectrum, while the associative effect increases the amplitude of the response spectrum in the long
period (more than 0. 10s).
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