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Fast Pseudo-Dynamic Method and its Application in Seismic Stability Evaluation of Tailings Dam in Xizang
XU Liang, LI Liang s WEN Jiahui, LI Chunli, YU Guangming
(School of Civil Engineering, Qingdao University of Technology, Qingdao, Shandong 266520, China)

Abstract: Earthquakes are one of the main causes leading to dynamic instability of tailings dams. Based on the pseudo-dynamic
method combined with the Swedish arc method, the evaluation indexes of dynamic stability of tailings dams can be quickly
determined. To improve the computational efficiency of the pseudo-dynamic method in the evaluation of slope earthquake
stability, a separated critical initial phase search strategy was introduced. and a fast pseudo-dynamic method was proposed. The
traditional pseudo-static method, the pseudo-static method considering the amplification factor, and the fast pseudo-dynamic
method were applied respectively to evaluate the seismic stability of a tailings dam in Xizang from two angles of safety factor
and failure probability. The results of numerical analysis show that the safety factors obtained by above three methods all meet
the minimum stability requirements. In the view of the safety factor and the sliding area comprehensively, the results obtained
by the pseudo-static method considering the amplification factor tend to be conservative. The influence of P-wave velocity on the
calculation results is small. With the increase of S-wave velocity., the safety factor obtained by the fast pseudo-dynamic method
gradually decreases, the failure probability gradually increases, the number of instability sliding surfaces gradually increases,
and the risk sources of earthquake instability of tailings dams increase. The research results have a guiding significance for the
evaluation of earthquake stability of tailings dams.
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Fig.4 Seismic stability evaluation of tailings dam
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Fig.9 Sliding surface of seismic instability of tailings dam
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