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Stability Analysis of Unsaturated Weathered Soil Slopes Considering Rainfall Duration
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Abstract

In this study, the influence of wetting band depth by continuous rainfall and the magnitude of wetting front suction on the
stability of slopes in weathered soils were investigated by using finite element programs SEEP/W and SLOPE/W. Three dif-
ferent intendities of rainfall (10mmv/hr, 30mm/hr, 50mm/hr) were chosen, and the total duration of rainfall was 96 hours. Three
infinite dopes with the inclination of 1:1.5 and 1:1.8, 1:2.0 were considered and the typical properties and the shear strength
parameters of the weathered soil were applied. It is shown that rainfall duration plays an important role in slope stability. Based
on the analytical results, it is found that as the rainfall duration increases, the wetting band depth also increases. Also, the
increasing rate of the wetting band depth was decreased as the soil density was increased. These results come from the decrease
of the coefficient of permeability and the increase of the soil suction. Finaly, it is aso shown that the safety factors of dopes
by unsaturated analysis are mostly larger than those by saturated analysis. Therefore, commonly used saturated analysis may

substantially underestimate the degree of safety factor in redistic situations.
Keywords : stability analysis, unsaturated soil, rainfall duration, soil suction, safety factor
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