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Nonlinear dynamic time history analysis of a desilting basin right wall

of a hydropower station under strong earthquakes

WANG Wei', LIANG Hui’, Feng Jingjun', FAN Jianpeng', GUO Shengshan’
(1. Northwest Engineering Corporation Limited, Xi’an 710065, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100048, China)

Abstract: In this paper, a nonlinear dynamic analysis considering the contact nonlinearity of the desilting
basin and foundation as well as radiation damping effect under Max Design Earthquake (MDE)condition is
carried out based on the linear elastic seismic safety results of the right wall of L-shaped desilting basin.
The shear and bending performance as well as the sliding and opening of the wall and the foundation inter-
face are evaluated under MDE. The results show that under the MDE condition, the bending moment time
history of the right wall is within the allowable value, while the shear force time history has a certain dura-
tion range exceeding the allowable value, which has the possibility of shear failure. It is noted that the
shear performance of the right wall can be enhanced by strengthening the shear reinforcement. In addition,
the contact surface of the right wall is finally closed after earthquake indicating a good overturning resis-
tance performance. The nonlinear dynamic analysis of the right wall of the desilting basin provides a scien-
tific basis for its seismic design and can also provide a reference for seismic analysis of desilting basin
structures in strong earthquake areas.

Keywords: right wall of a desilting basin; contact nonlinearity; radiation damping effect; nonlinear dynam-

ic analysis; demand-capacity ratio
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