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Studied on landslide translating into debris-flow under rainfall
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Abstract: The parameters affected unsteady of landslide and induced of debris-flow under rainfall in Weijia Gully in
Beichuan, Sichuan province were analyzed. Several experiments on the initiation of debris flow under different slopes
were carried out in a flume before. The critical rainfall strength exciting the initiation of debris flow in Weijia Gully was
obtained. Based on which the numerical model for modeling unsteady of landslide and initiation of debris flow under
rainfall was established using the software FLAC. The effects of the slope, rain strength, soil parameters and saturation
were investigated. The initiation and expansion of the plastic zone, and the development of the tensile stress zone in the
slope under rainfall were also investigated. It indicated that the zone with high pore water pressure mainly near the
slope toe with one fifth of the slope height. The pore water pressure at the slope toe was the highest, and decreased
from the toe to top. The large horizontal displacements of the slope were mainly near the slope toe with one fifth of the
slope height. Therefore, the initiation of debris flow under rainfall was first at the slope toe. With the increase of the
slope angle and rain strength and saturation degree, the stability of the slope decreased to cause the debris-flow.
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Table 1 Mechanical parameters of Weijia Groove soil

kg/m’ % cm/s GPa GPa kPa °

1600 90 0.56 2.0x 107 4.8 4.2 6.8 28.4

1.2
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Fig. 1 Photo of the model box



43 . - 501 -

2
Table 2 Rain strength in experiments

° mm/min

27 1.025962 1.346154 1.923077 2.115385 2.413846 2.403846 0.5~1mm/min .
30 0.865385 1.221154 1.730769 1.826923 3.144231 -

33 0.721154 1.25 1.471154 1.826923 2.692308 -
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Fig. 2 Relation of the initiation time of debris flow 4.
and rain strength ) )
2000
1800 = =

\\ -a=1()
1400 e

AR (ml)

\-//l
1000
800 —
0 0.5 1 _ 1.5 2 25 3 35 & 4 ﬁﬂ&mﬁ%#
58 ( mm/min )

Fig. 4 Model and boundary in numerical simulation
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Fig. 3 Total of the rain versus the rain strength 2.2
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Table 3 Rain strength in numerical simulation 1
° ms 4, 27° 10x%
27 1.0x 10° 5.0x 10°° 10.0x 10° 10 *my/s .
30 1.0x 10°® 5.0x 10°® 10.0% 10°* 3
33 1.0x 10°® 5.0x 10°® 10.0% 107 56
4
Table 4 Mechanical parameters of silt
kg/n?’ % cny's GPa GPa kPa °
1350 90 0.5 2.83% 10°° 60 24 32 21.09
5 °
Table 5 Saturation in numerical simulating for seismic soil 2 5
27°
° m/s
% 6.
60 27 1.0x 10°® 5.0x 10°® 10.0% 10°*
90 27 1.0x 10°® 5.0x 10°® 10.0x 10°*
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