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Stability Analysis of the Unsaturated Infinite Slope Considering
Suction Stress under Steady Infiltration Condition

% o A Song, Young-Suk

Abstract

In this paper, the unsaturated slope stability analysis considering suction stress (Lu and Godt, 2008) was introduced
and the results applied for a certain sand slope were analyzed. The unsaturated slope stability analysis considering suction
stress can analyze both conditions of steady infiltration and no infiltration, and it can estimate the safety factor of slope
as a function of soil depth. Also, the influence of weathering phenomenon at a certain depth from the ground surface
can be considered. The stability analysis considering suction stress was applied to the unsaturated infinite slope composed
of sand with the relative density of 60%. The suction stress under no infiltration condition was affected by ground
water table until a certain influencing depth. However, the suction stress under steady infiltration condition was affected
by seepage throughout the soils. Especially, the maximum suction stress was displayed around ground surface. The factor
of safety in the infinite slope under no infiltration condition rapidly increased and decreased within the influence zone
of ground water table. As a result of slope stability analysis, the factor of safety is less than 1 at the depth of 2.4
m below the ground surface. It means that the probability of slope failure is too high within the range of depths. The
factor of safety under steady infiltration condition is greater than that under no infiltration condition due to the change
of suction stress induced by seepage. As the steady infiltration rate of precipitation was getting closer to the saturated
hydraulic conductivity, the factor of safety decreased. In case of the steady infiltration rate of precipitation with-1.8x107
cny/s, the factor of safety is less than 1 at the depths between 0.2 m and 3 m below the ground surface. It means
that the probability of slope failure is too high within the range of depths, and type of slope failure is likely to be

shallow landslides.
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Table 2. The values of fitting parameters

condition a (kPa™) n m 0, 0, AEV (kPa)
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Table 3. Soil and slope condition for hypothetical case study

soil condition o, 39.98°
Ap 6°
8 45°

slope condition i, 5m
z 0.5 m
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