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Slope Stability Analysis of Unsaturated Soil Slopes Due to Rainfall Infiltration

Z 4 & Cho, Sung-Eun

o] % Lee, Seung-Rae

Abstract

This paper presents a procedure of calculating a safety factor of the unsaturated slope suffering from the rainfall
infiltration. The process of infiltration into a slope due to rainfall and its effect on the behavior of the soil slope are
examined by using a two dimensional finite element flow-deformation coupled analysis. A factor of safety is calculated
at various elapsed times after the commencement of rainfall as in the following procedure. First, stresses are estimated
at each Gaussian point from the coupled finite element analysis. Then, the global stress smoothing method is applied to
get a continuous stress field. Based on this stress field, a factor of safety is calculated for a specified slip surface by a
stress integration scheme. Then, a search strategy is used to find out a critical siip surface which is associated with the
minimum factor of safety. Some numerical examples are analyzed in order to study the effect of hydraulic conductivity
on the slope stability during rain-induced infiltration. According to the results, local failure zone can be formed near the
slope surface due to inhomogeneous distribution of hydraulic conductivity. If the failure zone is once formed, then the
region extends until a large amount of slide activates. Therefore the local failure can be neglected no longer in the

stability analysis.
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