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This study investigates the shear strength behavior of unsaturated residual soil on wetting
and the hydrologic response of residual soil slope to rainfall infiltration for the purpose of
establishing a better understanding on the condition leading the initiation of rainfall-induced
slope failures, and a proper parameter for predicting the occurrence of rainfall-induced slope
failure. In order to achieve the objectives, this current study involved laboratory shear strength of
unsaturated residual soils, laboratory rainfall-induced slope failure, and field monitoring of
moisture condition during rainfall.

The results of a series of laboratory rainfall-induced slope failures were presented. The
results show that process leading to failure initiation commences by the development of seepage
face, and the hydrologic condition leading to failure initiation is associated with the increase in
moisture content of the soil in the vicinity of seepage face area. Based on field monitoring of
hydrologic response of soil slope, the hydrologic response of the soil slope is site specific, and is
influenced by the antecedent moisture condition, the existing large pores in the soil and, to lesser
extent, rainfall pattern. The results of this research also show that monitoring the moisture
content of soil slope provides a better approach in assessing the hydrologic response of soil
slopes.

In account for the significant contribution of pore-water pressure, the critical stress state of
soils under constant, regardless the initial suction and water content of the soils. The failure of the
soils on wetting stress condition occurs when the shear stress reduces abruptly with mean

effective stress decreasing upon the increase in pore-water pressure.
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