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ABSTRACT

The geological and hydrological conditions are extremely complicated in the engineering design
and theoretical analysis in landslide area. At the meantime, it is almost impossible to evaluate the
actual slope stability of landslide during the rainfall merely employing theconventional analysis or
simplified method. This study proposed a numerical procedure to encompass the rainfall infiltration
and stability calculation in slope analysis commonly encountered in the engineering practice. The
Li-Shan landslide Restoration Project has been carried out at the end of year 2002. However, the
application of the conventional analyses frequently consider the groundwater as a hydrostatic type of
distribution rather than a varied groundwater table. The infiltration and seepage effects of rainwater
were completely ignored in the analysis.

Incorporating two dimensional finite element transient seepage analyses with limit equilibrium
analysis of Morgentern-Price slice method, this study investigated the infiltration and seepage effects
on the slope stability of Li-Shan landslide under 4 rainfall events during the typhoon season
(Typhoons Toraji, Bilis, Aere and Mindulle). In the seepage analysis, the drainage well (W1, W2 and
W3) is successfully simulated by an open boundary, which functions as a collector of seepage flow
during the rainfall. Eventually, the pore water pressure distribution resulted from the seepage analysis
were imported into slope stability analysis.

The results indicated that the tendency of time-dependent groundwater table variation of
monitoring stations B11 and B13 are in good agreement with those from the measurements.
Meanwhile, the calculated factor safety of 4 specific potential sliding sub-surfaces No.1~No.4 along
the Y4 profiles at the southeast zone of Li-Shan landslide are also compared with those from the
previous studies. Accordingly, the proposed numerical procedures can be verified based on the
aforementioned comparisons. Based on the calculation results of 4 typhoon events in Li-Shan
landslide, two sets of Ah,(T)~ T regression curves can be obtained. The curve correlates the rainfall
duration 7 with the groundwater upwelling A#,, in Li-Shan landslide.

(key words: Rainfall Induced Seepage Analysis, Drainage Well, Ground Water Table, Stability
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Table 1. Historical record of groundwater
table of southeastern area of landslide.
AR | F R | RS | Ry
(m) (m) (m)
B9 1896.881 | 1892.701 | 1903.741
B11 1979.46 1978.47 1987.94
B13 2041.866 | 2040.916 | 2043.016

H2. TR 2
Table 2. Parameters of geological material at
the southeastern area of landslide.
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Table 7. Comparsion of groundwater variation induced from the rainfall infiltration at
Li-Shan landslide during Typhoon Toraji.
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5 A F90~£T7? 30R 02:00 12.50 40. 50 1980. 41 1980. 63 2041.87| 2041.94 0.22 0.07
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Figure 26. Seepage and stability analysis of 1%
potential sliding surface during rainfall (a) variation
of groundwater table (T=1, 10, 20, 27 hr) (b)
variation of pressure head (c) relationship of safety

factor and rainfall duration.
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Figure 27. Seepage and stability analysis of 2™
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