66 HE K L (R, 44(1): 66-77 (2013)
Journal of Chinese Soil and Water Conservation, 44 (1): 66-77 (2013)

LE R EZFMERIUBERARARE —LUmEin 55
LR S % WIS PVICR S S L

W B AURAERETMEEN AR R - ERER AR R L 2
il > EREERHAL R E B AE A FIRERR RO T ZAREREESS - A ATHE s 4 e AR B
TS MER YR 57 PR & - ASCFTBLLI ARG S 2 e 28 R R T EEER (A8 FS 2 LOHVR
TRYEMI R - LLIFRERST I BRI B @RS R R B e M B 2 B e hE T el
IIT > DAARGE R g S AUt B R 2 8 > AL e IR 2 /KOt B R R A - FAIH
IEAE RS g A B2 PR R (R AE T TR IR M T SE LU S LU ARER SR & - X PLam ™ 174 AR
50k+650 i Ryl - i ] BIER AZ- 2 -TRE M Z BB - JEG AR 57
P& Ry 640 mm o BFFERCR m (AR GETTRCEHEIE - PR tRES Es T RI TR E R b e 2 2% -
RASESR - HRFRE ~ (IFe ~ R - mEL -

Deterministic Approach for Estimating the Critical
Rainfall Threshold of the Rainfall-induced Nan-Shi-Keng
Landslide

Ming-Chien Chung™” Chih-Hao Tan™ Mien-Min Chen®  Tai-Wei Su'?!

ABSTRACT In this paper, a deterministic approach is adopted to estimate the critical rainfall
threshold of a rainfall-induced landslide. The critical rainfall threshold is defined as the accumulated
rainfall when the safety factor of the slope is equal to 1.0. The process of deterministic approach first
establishes the hydrogeological conceptual model of the slope based on a series of in-situ investiga-
tions and laboratory experimental results. Second, the hydraulic and mechanical parameters of the
model are calibrated with the long-term monitoring data. Furthermore, the critical rainfall threshold of
the slope can be estimated from the relational analysis between the accumulated rainfall and the slope
stability. Finally, the critical rainfall threshold of the slope can be obtained through the integrated
analysis of rainfall, infiltration, seepage, and slope stability. Taking the slope located at 50k+650 on
Tainan County Road 174 as an example, the results show that the critical rainfall threshold of the
study case is around 640 mm. Our preliminary results appear to be useful for rainfall-induced land-
slide hazard assessments. The findings can also serve as a good reference for establishing an early
warning system for landslides.
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Table 1

Hydrogeological parameters of Nan-Shi-
Keng landslide

D il B - M
BERTE/KAH (m/sec) 5.78x10*  620x10°  2.00x10*
BRI EKE (%) 0.466 023 0.18
7 (KN/m') 17.7 232 24.1
EEET] (kPa) 15 23.6 170
JEERZE (deg) 233 25 34
SRS (kPa) 1.2x10* 33x10*  1.08x10°
FAFALE 035 0.42 0.39
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Fig.5 Hydrogeologic conceptual model and boundary conditions of Nan-Shi-Keng landslide
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Table 2 Precipitation of different return periods
in the Nan-Shi-Keng landslide
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Fig.7 Slope stability analysis of Nan-Shi-Keng
landslide
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Fig.9 Relationship between F.S. and accumulated
rainfall in the Nan-Shi-Keng landslide
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