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Generally, numerical methods are used for the stability of slopes by calculating the safety factor
(FS); however, it is difficult to evaluate whether the slope is safe or not via one set of material
parameters. The condition of the on-site slope material actually has uncertainty; therefore, it is
necessary to further evaluate the failure probability of slope according to the uncertainty of slope
material. The study used the finite element analysis software PLAXIS to establish the slope model of
the Lushan Landslide area. The slope displacement caused by the rise of groundwater level due to
Morakot torrential rain event were considered. We inversely calculated the material parameters of the
slope, including the strength reduction factor on the sliding surface (Rinter), the friction angle (¢),
the cohesion (c). It is worth mentioning that this study considered the correlation among the three
parameters, and then used the Probability Density Function (PDF) of parameter to carry out Monte
Carlo Sampling (Monte Carlo Simulation, MCS). Besides, we set the groundwater level into two
different conditions (the water level is higher than that caused by the Morakot torrential rain event
and the water level is close to the slope surface) in PLAXIS. The safety factors in the condition of
different material parameters and water levels were calculated by the strength reduction method (phi-
¢ reduction). Then we can discuss the Lushan slope failure probability through safety factors
calculated. The results showed that the slope had smaller mean safety factor and larger failure
probability when water level is close to the slope surface. However, we found that the failure
probability of slope was little due to the parameter dependence considered, and then became more
little with the larger negative correlation coefficient of parameter. Moreover, it was found that the
displacements of Lushan slope caused by the Morakot event was smaller than that caused by previous
events; as a result, it may overestimate the strength parameters of back-calculating and underestimate
the failure probability of slope.

(Keywords : Lushan slope, uncertainty analysis, Finite element method, Monte-Carlo simulation,
failure probability)
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Figure 1 Schematic diagram of the 3D model of
the study area(Chang, K.T. » 2015)
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Figure 5
Simulated surface displacement after the
Morakot event (take the sliding body
c=120kpa, =33°, R=0.9 as an example)
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Table 3 Comparison table of displacement

changes before and after the Morakot
event

(Take the sliding body ¢ = 120kpa, ¢ = 33°,
R = 0.9 as an example)
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Figure 10 Safety factor in the condition of the
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event (take the sliding body ¢=146.7kpa,
¢=30.75°, R=0.96 as an example)
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as an example)
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