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Large-Scale Model Test on Rainfall Induced Colluvium Slope
Failure
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Abstract; A large-scale colluvium model test was conducted on rainfall induced slope failure to
investigate the laws of the seepage, deformation and failure of colluvium slope under rainfall
conditions. Acoustic emission as a criterion of warning was discussed. Results showed that after
the wetting front has reached the corresponding measuring point, the volume fraction of water
increases continually, and the water level begins to increase untill the volume fraction of water
reaches its peak value. The displacement at the top of the slope is large and is small at the toe,
and the increase of the displacement of the slope has an acceleration process before failure occurs.
The tilt angle increases suddenly when failure occurs. The acoustic emission accounts increase
slowly at first and sharply afterwards. Slope failure is strongly linked to surface runoff and fine
particle migration.
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Fig. 1 Sketch of model test
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Fig. 2 Grading curve of colluvium soil Fig. 5 Water level vs. raining time
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Fig. 4 Volume fraction of water vs. raining time

2.3 fI#

Bl 6 s kst 7 i B 1 AR A il 26 mT
U, 3 00 A4 A6 B A A, 3 Bk ¥ 67 R 2 /N 5 N a5 1)
P IITE 120 min B3R, 270 min B33
R HAL A LRSI KA — NI i 72 %
FUE B % K 0. 024 mm/s. %18 Anderson 25010
XU CR AT TS R MR R T AE

300

60 120 180 240

t/min

Bl 6 {r#%heE b iE B L 2
Fig. 6 Displacements vs. raining time

2.4 {mRMA

& 7 St o Bt 2 o W B 1) %) 2 £k il 6.
TSR AR T, T2 Ab B BURL A7 78 1 BT ] 32 i sl
AN R BERBRN T S SR T T R T3
AR PR AR, HAE I S 20 i Ik 18] 28 SR 1

1.0

0.5

fEAF/C)

360

BEIFTHTHRIE
—T3
——T2
——T1

- ﬂcilzj_bgﬂzﬁirﬂi
—-T2
| =TI

180 240 300
t/min

7 {a# R B T A R R EE L i 2
Fig. 7 Tilt angle vs. raining time

60 120

360



% 4

WP RS . MR AR IR S K R T AL A X 1 579

O, INE e R R BT R, ) AR A AN BE
VEDAB AR BRI E. 1 8 45 Hh T BBy i A A
FRF [F] 5 ST 3 A ) 5 2R fHT 2. T DL 5 T 3R
R, RS R A RSP WS T e

1000
oT3
| o T2
100 A T1
=
=
.E 10t
=
ge
w1
=
0.1
0.01 . L
-1 0 2 3

1
1g[GU#4 3 %/((°)-h™)]
B8 BERSIEIRA &R E SRR RN th 2k

Fig. 8 Time before slope failure vs. tilting rate
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Fig. 10  Slope failure modes
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