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Influence of the Rainfall Parameters on the Stability of
Landslide Dams

Pei-Hsun Tsai ™ Zheng-Yi Feng® Jian-Han Lin™ Fan-Chieh Yu'®

ABSTRACT This study investigates transient seepage using a two-phase flow scheme in finite difference code,
FLAC. The saturation of pore water pressure distribution and the stability of the assumed landslide dams are calcu-
lated. The safety factors of the assumed landslide dams are evaluated using the strength reduction technique. The re-
sults show that when we increase the saturated permeability of the dam materials, dam failure occurs earlier than
those dams with smaller saturated permeability. When the slope angles of the dams are small, the timing of failure is
slower than those dams with large slope angles. However, the durations of the failure process of dams with smaller
slope angle are shorter than those of dams with larger slope angles. When the peak intensity of rainfall is higher,
dams are less stable.

Key Words : Landslide dam, stability, infiltration, unsaturate.
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Fig.4 Influence of permeability and rain fall duration on
safety factor

Table 1 Material parameters for numerical model
Density Bulk modulus Shear modulus Cohesion Friction Porosi Saturated mobility coefficient
(ke/m’) (GPa) (GPa) (kPa) (deg) ty (m/sec)
Dam 1571 0.049 0.019 1 35° 0412 8.57x10*
5
Riverbed 1669 8.81 43 3 38° 0412 8.57x10

%2 SRR

Table 2 VG Model parameters for the two-phase flow simulations

FLAC Parameters

Zone Capillary Pressure P (Pa)

a b c

Van Genuchten parameter f3 Residual Saturation SrW

Dam 0.334 0.5 0.5 9810

1.5 0.045
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Table 3 Rainfall pattern assumption for the parametrial study

i3S a g i AR R SINTAETR R PRI R KPP EE A I PRI
HisEA A 86.4mm/h 2.97mm/h Omin 86.4mm/h
&Rk 2.97mm/h 2.97mm/h 720min 86.4mm/h
1l&= A 2.97mm/h 86.4mm/h 1440min 86.4mm/h
F 4 BEEESE
Table 4 Parameter list of the parametrial study
HEZEg Y TIRERTSE G (w/s) FEEPRIPRIZY FEEPREE (mm/h)
250 8.57x10 m/s izt 86.4
SRS E E 25° 8.57x10"m/s stz 86.4
25° 8.57x10 " m/s it 86.4
20° 8.57x10 " m/s it 86.4
I 25° 8.57x10 " m/s it 86.4
30° 8.57x10 /s izt 86.4
25° 8.57x10 /s JElilESz 86.4
RIS B 25° 8.57x10 " m/s Hhrfit 86.4
25° 8.57x10 " m/s Bl 86.4
25° 8.57x10 " m/s it 432
DT > B 25° 8.57x10"m/s gt 86.4
25° 8.57x10 " m/s it 172.8
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Fig.5 Pore pressure distributions under different material permeability and rainfall duration
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Fig.6 Saturation distributions under different material permeability and rainfall duration
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Fig.7 Shear strain distributions under different material permeability and rainfall duration
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