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Research on the effect of different seismic motions on rectangular liquid storage structures
——Taking the influence of water coupling dynamic response as an example
Yu Zhu
Hebei GEO University

[Abstract] In this paper, for four kinds of fixed—size rectangular liquid storage structures with different
liquid—height ratios,two representative seismic waves are input to study the effects of different seismic waves and
different liquid—height ratios on the dynamic response of the water body in the horizontal tangential direction,
the horizontal normal direction, and the vertical direction of the pool by means of the CEL method, the
time—domain analysis, and the frequency analysis technique. The results show that seismic waves can
significantly amplify the peak ground vibration acceleration of the liquid storage structure and change its
frequency characteristics. Meanwhile, with the increase of the liquid—height ratio, the peak acceleration of the
liquid storage structure in the horizontal normal and vertical directions shows a gradual increase, and reaches the
maximum amplification coefficient at 4/5 liquid—height ratio, which is significantly higher than that in the
horizontal tangential direction. The results of this study are of great significance for predicting and optimizing

the safety performance of liquid storage structures in earthquakes.
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