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SEEPAGE/RAINFALL INFILTRATION/WETTING FRONT/SHALLOW SLOPE/

STABILITY ANALYSIS/ONE-DIMENSIONAL INFILTRATION MODEL

Landslides triggered by rainfall are widely known disaster related to the
interactions between the change of soil water content and strength of the sloping
ground. The infiltration of rainwater into the soil results in increment of soil water
content, and hence the drop of shear strength and factor of safety against slope failure.
Understanding this interaction is vital to enhance the landslides warning system such
that mitigation of landslide disaster can be performed effectively. This thesis presents
a series of laboratory experiments together with the stability analysis on the infinite
slope principle for a basic understanding of shallow landslide. This research
investigated the seepage response in the soil using a one-dimensional infiltration
model under 3 rainfall conditions depending on th¢ rainfall intensity (i) and the

coefficient of saturated permeability of the soil (k) ; 1)i<hs,2)i~k,3)i>k. Two

soil types used in this study were silty sand (SM) and poorly graded sand with silt (SP-
SM). The test found that, under the 1* rainfall condition, the change of soil volumetric
water content can be divided into two phases : infiltration phase and rising of water
table phase. The infiltration phase involved the downward movement of the wetting
front. In this phase, the water content increased from the initial value of the volumetric

water content (¢, ) to the final volumetric water content called volumetric water



content behind wetting front (g,,) to reach saturated water content (g, ). When the
wetting front reached the impervious layer, the water content in the soil increased due
to the rising of water table. The magnitude of ¢,, increased with increasing the
magnitude of rainfall intensity. The magnitude of ¢,, was equal to ¢, when the
rainfall intensity was equal to the permeability coefficient of the soil. In addition, the
results showed that the wetting front velocity also depended on the rainfall intensity.
Therefore, the seepage responses under different rainfall conditions might affect the
time of failure as well as the depth of failure plane. In a view of slope stability, when
the infiltration index (i/ks) was less than 1.0, the stability decreased with increasing the
advance of wetting front (Z,). The cohesion played an important role to the stability of
the slope. Results from this study might enhance the efficiency of current warning

system.
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