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Slope stability analysis of unsaturated soil slopes due to rainfall infiltration is an important issue in evaluating
landslide analysis and stability assessment. The purpose of this study is to establish the critical depth considering
weathered soil of parent rock and rainfall intensity at main scarp in national landslide. Based on the analytical
results, it is found that as rainfall duration and Slope angle increased, the critical depth of gneiss-weathered soil
increased from 3.00 m to 3.77 m, the critical depth of granite weathered-soil increased from 1.75 m to 2.40 m, and
the critical depth of mudstone-weathered soil increased from 3.00 m to 4.15 m, respectively. The critical depth of
granite-weathered soil with low cohesion and high internal friction angle is much lower than those of other soils. It

is interestingly shown that a decrease in the safety factor is highly significant, much affected by the slope increase
rather than the rainfall intensity.
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Table 1. Physical properties of three weathered soils and input parameters.
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Classification Unit Gneiss weathered soil Granite weathered soil | Mudstone weathered soil
Dry unit weight KN/m? 13.9 14.98 15.36
Saturated unit weight kN/m?3 18.51972 19.1352 19.46522
Cohesion kPa 8.53 2.14 7.79

Angle of internal friction ° 33.24 35.61 25.28
Permeability coefficient m/sec 3.82E-07 8.24E-07 1.92E-07

Water content m*/m’ 45.09 34.37 57.45
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Fig. 1. Geometry of the infinite element mesh used for simulations.
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Fig. 2. Change in factor of safety along with slope angle and rainfall intensity (return period; 100 yr) in gneiss weathered

soil.
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depth along with slope angle.
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Fig. 4. Correlation of slope angle and critical depth along
with weathered soil depth.
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