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Large-scale direct shear tests on accumulation body with different stone contents
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(School of Resources and Environment, North China University of Water Resources and Electric Power, Zhengzhou 450045, China)
Abstract: The accumulation bodies composed of soil-rock mixture are widely distributed in China. The deformation and
stability of huge and large-scale loose accumulation bodies in reservoir areas are extremely concerned during construction of
hydroelectric projects. Aiming at the complex property and material composition of accumulation slopes, the typical
accumulation slopes in Three Gorges Reservoir region are studied through field investigation, sampling and laboratory tests.
The influences of stone contents on the relationship between shear stress and displacement and soil strength parameters are
analyzed by using the large-scale direct shear tests. Mechanical properties and deformation of accumulation bodies are
controlled by the stone contents. With change of the stone content, the relation curves of shear stress and displacement are
classified into three types: exponential curve, hyperbolic form and strain softening. The cohesion of accumulation body
increases with the increment of the stone content in the form of quadratic polynomial curve, and generally it reaches the peak
value when the stone content is about 60%, then it decreases as the stone content increases. The internal friction angle increases
with the increment of the stone content in the form of exponential curve.
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Fig. 1 Characteristics of accumulation body

1.2 RIEHFRERIRIENEF

X288 F I B KA HIRLAR N 80 mm, X T SEPRET
MR RIS 80 mm IFURLA 5~80 mm % &
o BRI 8 SRR KT S mm B8 “A7, /N
5 mm [N 17, RHE XS mm <BEHUATRI1E<80 mm
B HERUA SR E N E o oy “SaE”, RSN
$504.6 mmx 400 mm , il &AF E A E IR 10%,
30%, 40%, 45%, 50%, 60%, 70%, 80%, iXFE&
IKEZEN 12% . R R B A s i s BYAY, R E
FEREAT S R B B BYARES, BRI wh i n 11 88 ) 77 4%
124 100, 200, 300 kPa, BIYJid% 0.4~1.2 mm/min,
HHEHIRSE, EEAL 4 NMEEMBAAEI 1
NGRS AR RS, Wil 2 . AR A i g A
WEEE 3 Fios.

N KPR

2 RBIGTEHA BTN

Fig. 2 Large strain-controlled direct shear apparatus
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Fig. 3 Typical remodeling samples with different stone contents
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Fig. 4 Particle-size distribution under different stone contents
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Fig. 5 Relation curves between shear stress and displacement
under different stone contents
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Fig. 6 Relationship between shear strength and stone content
under different normal stresses
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Table 1 Cohesions and internal friction angles of accumulation

body with different stone contents

THE% Fi 5 J1/kPa WEEBEA/C )
10 40.60 32.26
30 46.82 32.18
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Fig. 7 Fitting curves between shear stress and displacement under
different stone contents
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Fig. 9 Fitting curves between internal friction angle and stone

content
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different stone contents
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