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Tab.1 TLJ-150A geotechnical centrifuge and test sand parameters

T H i
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ERE A%/ m 3.5
PRI R SF/m 0.9 x0.36 x0.7
- HRiA%/ mm 0.16
S oy TR AN 2.63
.
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e/ NLBR 0.61
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Tab.2 Parameters of four slope models

R TH#E/g - em™’ EXS Wik
A 1.53 5 75
B 1.53 2 65
C 1.53 5 65
D 1.53 8 65
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Fig.1 Grading curve of the test sand
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Fig.2 Soil-water characteristic curve of the test sand
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Fig.3  Flow chart of centrifugal tests for slope failure
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Fig.4 Snapshots of four slope models after centrifugal tests
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Fig. 6 Sampling positons of direct shear test
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Tab.3 Results of direct shear tests

e S
FERS A HyfE AR IRZE/ %
Ay Ay B, B, Gy Gy
c/kPa 3.82 4.41 4.24 4.97 4.22 3.76 4.24 -7.9
@/° 45.5 49.0 42.8 39.7 37.2 47.9 43.68 -13.0
A WhE
Biil B W MR REE/ %
A A, B, B, C G,
c/kPa 3.55 3.12 3.38 3.85 3.06 3.60 3.43 -12.1
@/° 37.2 41.1 49.3 53.8 46.4 48.2 46.00 -8.4
A TR i
A C HyfE AR RZE/ %
Ay Ay B, B, Gy Gy
c/kPa 4.63 5.81 5.32 4.51 5.04 3.91 4.87 5.9
@/° 42.7 35.9 48.8 52.1 40.2 44.2 43.98 -12.4
- IRFER
KA D Rfi AR R 22/ %
A, A, B, B, C, C,
c/kPa 3.78 4.52 4.22 3.88 3.29 3.51 3.87 -10.1
@/° 46.2 52.6 49.3 51.5 43.4 37.2 46.70 -6.9
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Fig. 7  Soil-water characteristic curve of certain fine sand
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Apparent Cohesion in Sandy Slope Failure
under Centrifugal Test Condition

FANG Wei'?* | ZHOU Zhigang' , CHEN Xiangyang' , PENG Jinyi'

(1. School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410004, China;
2. Engineering Research Center of Catastrophic Prophylaxis and Treatment of Road & Traffic Safety of Ministry of Education ,
Changsha University of Science & Technology, Changsha 410004, China)

Abstract: Unsaturated sand in a lab test exhibit distinct strength pattern from those of fully dry samples or the
saturated. However, experimental investigations into the effect of soil moisture on sandy slope stability under
centrifugal conditions have remained blank so far. In order to examine the alteration in stability of sandy slopes with
varied water contents in centrifugal tests, this research introduced the concept of apparent cohesion for low moisture
sandy soil. TLJ-150A geotechnical centrifuge for contrast test was utilized to inspect four slope models which were
composed of Fujian standard sand with the designed water contents or inclinations. Then shear strength parameters
were back-analyzed by numerical simulation. Calculation formula of apparent cohesion based on soil-water
characteristics curve as well as centrifugal test conditions were theoretically derived and partially verified in case.
Tests showed that all slope models failed in a pattern of sudden shallow collapse, while the corresponding
centrifugal acceleration values in failure were 24.6 g (water content 5% , slope angle 75°) , 35.2 g (water content
2% , slope angle 65°) , 44.3 g (water content 5% , slope angle 65°) and 40.0 g (water content 8% , slope angle
65°). The values of shear strength obtained by back-analysis were verified by direct shear tests after centrifugal
tests, with a relative error less than 13% . Results showed that the variation of shear strength of unsaturated sand
was caused by apparent cohesion. Further, the apparent cohesion depended upon matric suction to some extent,
and the peak value of apparent cohesion largely relied on the fitting parameters of soil water characteristic curve
(SWCC) and effective friction angle. The apparent cohesion of unsaturated sand obtained by centrifugal tests was
directly proportional to soil moisture content, water quality and g value in failure, and it varied inversely with the

perimeter and curvature radius of shrink film.

Key words: sandy slope; apparent cohesion; centrifugal test; numerical simulation



