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Three-dimensional Stability Analysis of Tailings Dam Slope
Based on Finite Element Method

SU Zhenning, SHAO Longtan
(State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract; Based on an example of a tailings dam, this paper adopt three-dimensional finite element limit equilibrium
method and the finite element strength reduction method to analyze the stability of the tailings dam constructed by up-
stream stacking. The finite element limit equilibrium method combines the results of the finite element stress field with
the limit equilibrium analysis method were adopted calculate the safety factor of the slope, and the particle swarm algo-
rithm was adopted to search the minimum safety factor and the most dangerous sliding surface. The results show that
the slope failure forms presented by the three-dimensional finite element limit equilibrium method and the finite element
strength reduction method are consistent. The safety factor of the finite element limit equilibrium method is not affected
by the convergence criterion. It can obtain the accurate three-dimensional most dangerous sliding surface and safety
factor, and can also provide the local safety factor distribution on the sliding surface, which improves the accuracy of
the three-dimensional stability analysis of the tailings dam.
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