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Table 1  Comparison of internal forces in the section before and after considering the second order effect
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Table 2 Comparison of column end stress before and after adding shear wall

3 B o /MPa o /MPa o /MPa
Q% A) 0.150 0.292 12.483
Q(JF%B) 0.055 0.021 4.280
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Research on seismic response analysis and seismic measures of superstructure of ground

powerhouse in strong earthquake areas

LIU Biao', LI Zhiyuan', GUO Shengshan', ZHAO Jianjunz, ZHAO Zongguoz, DONG Dandan?

(1. China Institute of Water Resources and Hydropower Research , Beijing 100048, China;
2. PowerChina Beijing Engineering Corporation Limited , Beijing 100024, China)

Abstract: The superstructure of the hydropower station ground powerhouse adopts the frame-column structures with
the advantages of material saving and high space utilization. However, due to the significant mass and stiffness muta-
tion of the superstructure and substructures, strong whiplash effect will occur in the upper structures during earth-
quakes. Therefore, the seismic safety evaluation and seismic measures are usually the key issues in the design of the
frame-column structure. Among them, the reasonable simulation of the second-order effect of the frame-column is the
key and difficult point in the seismic safety evaluation, especially for the design of international hydropower projects.
How to correctly consider the second-order effect based on the international code and how to reduce the structural
whiplash effect are one of the hotspots in the seismic research of the ground powerhouse at present. In order to address
the above problems, the seismic response analysis of the superstructure of a hydropower station ground powerhouse in
Indonesia was carried out as an example, and the dynamic response characteristics of the superstructure with two dif-
ferent design schemes, namely, the frame-column structures and the walls, were analyzed comparatively under seis-
mic effects. The study shows that the seismic response of the superstructure is significantly affected by the amplifica-
tion of the seismic wave from the foundation by the substructure of the powerhouse. The dynamic response of the wall
structure is smaller than that of the frame-column structure, and the addition of shear wall can effectively improve the
seismic performance of the powerhouse.

Keywords: ground powerhouse of hydropower station; frame-column structure; whiplash effect; the second-order

effect; aseismic analysis
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