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Fast Monte-Carlo method and its application in the soil slope reliability analysis

Abstract:

In order to rationally perform the slope stability analysis, a fast procedure to determine the critical

reliability slip surface(with the minimum reliability index) was proposed in this paper.The steps are as
follows: a large number of potential slip surfaces are randomly generated and the correlation

coefficients between the safety factors of potential slip surfaces and the deterministic critical slip surface
are calculated.Based on the calculated coefficients, the slip surfaces whose correlation coefficients fall
within a prescribed interval are categorized into one slip surface group.The ‘pseudo’ reliability indices

of slip surfaces within one slip surface group are then calculated by fast Monte-Carlo method with only
two samplings.The slip surface with the minimum ‘pseudo’ reliability index is regarded as the
representative slip surface of the group.The critical reliability slip surface can be obtained by comparing
those representative slip surfaces from all the slip surface groups.The case studies have shown that the
fast Monte-Carlo method is applicable to soil slope reliability analysis.

Keywords: soil slope stability; reliability analysis; Monte-Carlo method; limit equilibrium method;
reliability index
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