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Model tests of sliding and accumulation characteristics of cohesionless soil

LEI Xian-shun"?, XIE Wo', LU Kun-lin"?, ZHU Da-yong"*, CHEN Ju-xiang"*

(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Key Laboratory of Civil Engineering and
Materials, Hefei 230009, China)
Abstract: By using laboratory model tests, the unconstrained sliding and accumulation of gravel on an inclined board are
studied. The influences of various parameters of volume, gravel size, shape of accumulation, height of slope, angle of initiation
region, constraint angle of slope toe and friction coefficient of sliding surface on the characteristics of final accumulation
(run-out, width, thickness, and area) are investigated. The results show that with the increase of volume of accumulation, grain
size, height of slope, angle of initiation region and constrained angle of slope toe and the decrease of friction coefficient of
sliding surface, the scope of the final accumulation is expanded. The lateral extension motion of gravel on the slope has two
different mechanisms: sliding to the slope toe with a certain angle, and sliding downward along the direction perpendicular to
the slope toe when the lateral extension reaches a certain width. It is confirmed that the volume of accumulation, friction
coefficient of sliding surface, gravel shape and constrained angle of slope toe are the most significant factors to influence the
run-out and accumulation area, and the height of slope and volume of accumulation have significant influences on the width.
Finally, the test results may provide a preliminary basis for further studies on landslide run-out and accumulation
characteristics.
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Fig. 1 Photos of experimental set-up
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Table 1 Physical and engineering properties of model materials

IKEA R Fifz Gy I EEWIN - PEERES FRD RURLRERR M AW

e /mm /(KN-m®) /% () /kPa  JEEEREU(C ) PEEEREUC )
b <1 14.9 1.5 2.70 31.52 0.01 33.34 30.67
T 1~3 14.5 1.2 2.67 33.56 0.02 31.78 28.76
Gite 3~10 13.6 1.1 2.65 34.42 0.02 30.47 25.35
A F 10~20 13.2 1.4 2.49 40.28 0.01 34.78 31.67
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Table 2 Programs of model tests
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10 20 30 40 50 MR /m BEIX X B

aH» * * * * * il 18
A L * * * * * it 1.2 30 30 158 '8
FHRD * * * * * b 17
Mea1 * * * * * 21
Hof b * * * ot 9
B Gite * * * e 1.2 30 30 158 10
MAT * * * B 10
Hof b * * * ot 10
C Gite * * * et 1.2 30 30 150 9
MATT * * * e 10
Hof b * * * ot 9
D Gite * * * et 1.8 45 30 150 9
MATT * * * B 10
T * * * by 11
E Gite * * * et 1.8 30 30 150 10
MATT * * * B 9
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Fig. 3 Gradation curve for test materials
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Fig. 4 Granular materials
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Fig. 5 Thickness measurement of accumulation

B HLER L.

_.___sc 3 ekl
LV e -
_,60 : .
BN 50 A NER.
bl B gl
L Drmgswasls | | \E
. i H : : iy ‘I e
Yy g g 1
1 JR P Y S D T
=100 [-80 -60 -40 =20 0 20 40 60 B0 100
B

E 6 THHERCETEE
Fig. 6 Sketch of plane slope of accumulation
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Fig. 7 Motion process on slope of particles
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Fig. 8 Lateral extension motion on slope of gravel
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Fig. 9 Phenomenon of few and scattered gravels on edge
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Fig. 10 Influences of slope height on accumulation scope
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Fig. 12 Influences of angle of initiation region on accumulation thickness
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Fig. 16 Influences of constraint angle of slope toe on accumulation
scope
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Fig. 17 Influences of gravel materials and volume on

accumulation scope
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Fig. 18 Influences of volume on accumulation scope
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Table 3 Summary of test results
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