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Integral non-linear stability analysis and safety evaluation for high gravity pier-arch dam at Sizhai Reservoir//YANG Hai
-ying!  ZHOU Yuan-de?> JIN Feng® WANG Jin-ting 1. Qiannan Prefecture Water Resources Bureau of Guizhou Province
Duyun 558000 China 2. Department of Hydraulic Engineering  Tsinghua University — Beijing 100084  China

Abstract A finite element numerical model for arch dam-gravity pier-foundation system was established to evaluate the effect of
high gravity piers on the stress deformation and anti-sliding stability of Sizhai arch dam taking the following factors into account
such as the possible elastoplastic deformation of foundation rocks and the nonlinear interaction between the interfaces of gravity pier
-dam foundation the joint surfaces beneath the right bank and the interfaces of arch dam-gravity pier. The hydro-pressure over-
loading method and the strength reduction method were applied to numerical simulation of gravity pier-arch dam system and the
integral stability of the system was evaluated based on the suggested index for safety evaluation of the gravity pier. The result shows
that the integral safety factor of the damrpier-foundation system calculated by the over-loading method is 2.5-3.0 and the safety
storage factor of the system by the strength reduction factor is about 2.0-3.0. The comparison of the calculated results with the
statistical data of integral stability analysis obtained before shows that the integral safety factor of Sizhai arch dam is relatively low.
Key words gravity pier arch dam Sizhai Reservoir elastoplastic deformation integral stability analysis hydro-pressure over-
loading method  strength reduction method
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