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Calculation of small failure probability in slopes of earth dams

DU Jiangang', XU Jiacheng', LUO Xianfeng’, LI Xin’
(1. China International Engineering Consulting Corporation, Beijing 100048, China;
2. Dalian University of Technology, Dalian 116023, China)

Abstract: A hybrid subset simulation approach based on the linked-list sifting method and Kriging surro-
gate model is proposed to overcome the drawback that it takes long time for the Monte—Carlo—based sto-
chastic finite element method to calculate small failure probability in slopes of earth dams. First, the
linked-list sifting method is adopted to calculate initial sample points that can be used for training the
Kriging surrogate model. Next, the Kriging surrogate model is used to predict the response values of condi-
tional sample points at different levels of subset simulation, which are used to determine the slope failure
probability.  Finally, a slope example of an earth dam is given to illustrate that the proposed approach
costs less time than other approaches, which is more suitable to calculate small failure probability in
slopes of earth dams.

Keywords: subset simulation; linked-list sifting method; slope reliability; Kriging surrogate model
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