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Abstract: Investigation of the mechanism of rainfall-induced colluvium landslides and a reliable evaluation method for the
colluvium slopes are essentially important for theoretical researches and practical projects. A fully instrumented laboratory
model test system for rainfall-induced landslides is developed. Three model tests are conducted for three types of granular soils
to investigate the seepage, deformation and particles migration of loose colluvium soil slopes under rainfall conditions, and the
effects of particle-size distribution on infiltration and slope stability of colluvium slopes are discussed. The results show that the
volumetric water content, pore water pressure and soil suction in the slope vary with rainfall infiltration. When the wetting front
reaches the corresponding measuring point, the volumetric water content and pore water pressure continue to increase while the
suction continues to decrease with time. After some time, the measured values become stable. Once the rain stops, the pore
water pressure and water content response immediately and gradually decrease, while the soil suction in the slope gradually
increases. The displacement of the slope is accelerated when a failure occurs. The initial particle-size distribution, e.g., the
content of stone, has a significant impact on the failure modes. The failure modes for the three slopes, which are composed of
colluvium soils with stone content of 13%, 19% and 41%, respectively, are multi-level retrogressive sliding failure, shallow
sliding failure, massive sliding failure, correspondingly. With a smaller stone content, the slip surface is deeper. The transport
of fine particles is more remarkable and the content of fine particles near the toe of a slope is greater when the stone content
increases.
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Table 1 Basic property indexes of soils
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S1 13.00 1.81 1.48 2.69 0.20 0.62 0.35 3.01 0.99 37.60 2.80
S2 19.00 1.88 1.56 2.67 0.25 0.69 0.38 2.76 0.84 37.60 2.80

S3 41.00 1.92 1.63 2.64
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Fig. 1 Schematic diagram of model tests on landslide
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Table 2 Schemes of model tests
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Gl S2 38.7 1.66 9.40 34.50 — 0.61 250 76/116/194
G2 S1 38.7 1.58 9.70 33.70 — 0.70 134 76
G3 S3 38.7 1.72 10.40 35.70 — 0.53 426 76
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Fig. 3 Arrangement of test slope
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Fig. 4 Variation of volumetric water content with rainfall



JEEB S B AR AN ) R E HE AT SRR IR T 1323

%571
151 -300
® PP- Wl AL E
PP1 -ef- -
- 37.8° | T
210 200 E
_é —0o— PP1 <
=] i
% =
&= 05| 1100 2
™~ ¥
fim} t.‘/ | | 0
0 3600 7200 10800 14400
B R /s
(a) RHG2
3~ -300
E 200 E
E )
i ™~
X %
&® 100
~ ¥
0
7200
I} 8] 1/s
(b) RBG2
6 - 300
—O0—PPl —m—PP4 — RI
—A—PP2 —A—PP3
i -
i )
i ~
p Eﬁ
= iz
~ ]

0 7200 14400 21600
B 18] 1/s

(c) BHG3
5 FLBRKIE N BEEFEFRAYELL

Fig. 5 Variation of pore water pressure with rainfall
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Fig. 6 Variation of soil water suction with rainfall for test G2
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(Calculated values by PIV)
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Table 3 Parameters of particle-size distribution

I A &
e Dy/mm Dgy/mm Dyy/mm C, C,
¥IdG  0.25 0.69 038 276 0.84
- T 0.19 0.77 036  4.05 0.89
e 0.17 0.49 0.31 2.88 1.15
S 0.20 0.69 036  3.35 0.94
¥k 0.20 0.62 035  3.01 0.99
. T 0.25 0.63 038 252 0.92
e 0.25 0.62 036 248 0.84
S 0.25 0.6 0.35 24 0.82
¥k 045 2.1 0.67  4.67 0.48
o3 T 0.34 1.12 0.58 329 0.88
e 0.38 0.93 0.60 245 1.02
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