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Coupled Stability Analyses of Rainfall Induced Landslide

ABSTRACT

Taiwan is an island located at an active collision zone between the Eurasian Plate and
the Pacific Plate. In recent years, due to the abnormal climate change, typhoon events with
high rainfall intensity frequently occurred during the summer and early fall period and
usually triggered severe damages such as landslides in Taiwan’s piedmont areas. To better
understand such problems, numerical models of rainfall induced landslide have become a
critical issue. However, there are rarely any models taking into account the rainfall
infiltration mechanism which may lead to impractical results. In this study, a 2D
time-dependent infiltration-seepage-stability coupled hydrogeologic model was established
to simulate the seepage and slope stability of an active landslide site in northern Taiwan.
Realization of the conceptual model and corresponding hydraulic and mechanical
parameters applied in the model were based on a series of in-situ investigations and
laboratory experimental results. A transient seepage analysis was conducted of which the
result was calibrated in order to minimize the difference between the computed pore
pressures and the observed piezometric levels. Once the calibration was achieved, a
transient stability analysis considering the precipitation brought by two typhoon events was
conducted to compute the factor of safety for each typhoon event. According to the results,
the slip potential of the landslide site was indentified which brought up a good indication
for the risk management during the typhoon event.

Key Words: Coupled Analyses, Hydrogeological Conceptual Model, Numerical Modeling,
Rainfall Infiltration, Slip Potential.
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