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Effect of Rainfall-Patterns on Slope Stability in Unsaturated
Weathered Soils

ABSTRACT

In this study, two rainfall patterns are utilized for practical consideration of rainfall phenomena in unsaturated soil slope design. One
is the I.D.F (Intensity-Duration-Frequency) method which is an existing design rainfall method and ignores the effect of the variation
of the rainfall according to the time. The other is the Huff method which considers this effect oppositely. First, the safety of factor of
the slope according to the variation of an initial suction which means the precedent rainfall effect was examined by means of the
application of the I.D.F method. Through the application of two rainfall patterns, it was discussed how the rainfall pattern affects the
factor of safety of the slope. As a result, it is found that the Huff method is more practical on the evaluation of the slope stability than
the I.D.F method.
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Fig. 1. Conceptual View of Unsaturated Slope Failure due to Rainfall
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Fig. 2. Definition of Average Maximum Rainfall Intensity
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Fig. 4. Grain Size Distribution of Gneiss Weathered Soils

Table 1. Properties of Soils

Soil particle density (g/cm’) 2.676

Passing rate, #200 (%) 3.7

Liquid limit (%) -

Plastic limit (%) N.P
Permeability coefficient, K (cm/sec) 2.03x10™
Cohesion, ¢ (kPa) 49

Angle of internal friction, ¢ ' (°) 34.8
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Table 2. Increase in Apparent Friction Angle due to Suction (¢°)
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Table 3. Condition for I.D.F. Method Case
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Table 4. Condition for Huff Method Case
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