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Numerical Assessment of Slope Stability at Li-San
Landslide during Typhoon Rainfall

Der-Guey Lin™  Kuo-Ching Chang®®? Miau-Bin Su®®!

ABSTRACT The Li-San landslide Restoration Project was largely completed at
the end of 2002. The geological and hydrological conditions are extremely
complicated for Li-San landslide and it’s almost impossible to evaluate the actual
slope stability of landslide during the rainfall merely employing conventional
analysis or the simplified method.

In general, the relevant analyses to slope stability are mostly restricted in the
analyses of conventional type which frequently consider groundwater as a
hydrostatic distribution rather than a varied groundwater table. The infiltration,
seepage effect of rainfall and the pore water pressure varied with elapsed time were
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completely ignored in the analysis. This study proposed a numerical procedure to
encompass the immediate effect of rainfall seepage on the slope stability which is
commonly encountered in the engineering practice.

Incorporating two dimensional finite element transient seepage analyses with
limit equilibrium analysis of Morgenstern-Price slice method, this study examines
the infiltration and seepage effects on the slope stability of Li-San landslide under
the precipitation condition resulting from 4 typhoons events (Toraji, Bilis, Aere and
Mindulle) during the typhoon season. Subsequently, the pore water pressure
distribution resulted from the seepage analysis were imported into the slope stability
analysis. From the numerical results, the tendency of time-dependent groundwater
table variation of monitoring stations B11 and B13 are in good agreement with those
from the measurements and eventually the proposed numerical procedures can be
verified based on the aforementioned comparisons. In addition, according to the
calculation results of 4 typhoon events at Li-San landslide, two sets of Ahw(T)~ T
regression curves can be obtained. The curves correlate the rainfall duration T with
the groundwater upwelling Ahy at Li-San landslide and can be readily furnished to
provide a quick reference in engineering practice.
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