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Probabilistic Three-Dimensional Slope Stability Analysis
on Logarithmic Spiral Failure

A‘] O'J_ }_‘_] *1
Seo, In — Shik
S

Kim, Young—=Su

Abstract

This paper presents the probabilistic model to evaluate the three-dimensional stability
of layered deposits and c-¢ soil slopes. Rotational slides are assumed with a cylindroid cen-
tral part terminated with plane ends. And the potential failure surfaces in this study are
assumed with the logarithmic spiral curve refracted at boundary of layers. This model
takes inte consideration the spatial variabilities of soil properties and the uncertainties
stemming from insufficient number of samples and the discrepancies between laboratory-
measured and in-situ values of shear strength parameters. From the probabilistic approxi-
mate method (FOSM and SOSM method), the mean and wvariance of safety factor are
calculated, respectively. And the programs based on above models is developed and a case
study is analysed in detail to study the sensitivity of results to variations in different
parameters by using the programs developed in this study.

On the basis of this study the following conclusions could be stated : (1) The sensitivity
analysis shows that the probability of failure iz more sensitive to the uncertainty of the
angle of internal friction than that of the cohesion, (2) The total 3-D proability of failure
and the critical width of failure are significantly affected by total width of slope. It is
found that the total 3-D probability of failure and the critical width of failure increase
with increasing the slope width when seismic forces do not exist and the total 3-D prob-
ability of failure increases with increasing the slope width and the critical width of failure
decreases when seismic intensity is relatively large, {(3) A decrease in the safety factor
{due to effect such as a rise in the mean ground water level, lower shear strength
parameters, lower values for the correction factors, etc.) would result in reduction in the
critical width of failure.
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