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Geotechnical centrifugal model test on sandy soil slope stability
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Abstract: The effects of slope gradient and soil moisture content on the stability of sandy soil slopes were
investigated with the geotechnical centrifugal model test, the deformation characteristics and failure modes of
sandy soil slopes under centrifugal load were analyzed and the mechanism of water migration influencing the
slope stability was discussed. Meanwhile, the test results together and the data from other laboratories in the
parallel tests of geotechnical centrifugal modeling that were performed in 2013 were analyzed on the
characteristics of error probability of centrifugal model test on sandy soil slopes. It is shown that the
deformation of the sandy soil slope presents obvious brittle failure characteristics, and the failure mode features
the shallow slippery with a straight linear failure plane. There is a close relationship between the centrifugal
acceleration at failure and the slope gradient under the condition of weak water migration. The water migration
that exists in sand with high moisture content leads to the remarkable variation of the sand strength, which is the
essential factor affecting the stability of the sandy soil slope. The statistical data of centrifugal acceleration at
failure present the feature of normal distribution. Notable systematic error is observed in the test process,
though the test error is mainly the random one.
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Fig.1 Grading curve of standard sand
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Table 2 Results of centrifugal model test
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Fig.8 Moisture contents before and after experiment
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Table 3  Average moisture content before and after experiment
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Table 4 Centrifugal acceleration in slope failurelt®!

S e TR B0 I FE g
G s1 S2 s3
1 13.3(#%) 455 31.9(%)
2 24.6 44.3(%) 40.0
3 35.0(%) 445 50.0
4 29.5 61.0 79.3(%)
5-1 24.9 60.7 63.1
5-2 - 64.3(#) 61.1
6 29.9 63.5
7(&30) 23.0 45.0 42.0
ol 26.3 53.4 51.2
RORAE 29.9 63.5 63.1
wAME 23.0 445 40.0
RRME - wME 6.9 19.0 23.1

80

=3
=

THE A B Ik P
]

b
=

BRI R G
I 10 ASEALIZ I A B e L

Fig.10 Centrifugal acceleration in slope failure
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