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Influences of stone content on stability of gravel soil slope
based on DIC analysis

LU Ye, HUANG Yuechuan
(Dept. of Civil Engineering, School of Mechanics and Engineering Sciences, Shanghai University, Shanghai 200444, China)

Abstract: To study the influence of stone content on the stability of gravel soil slopes, static overload tests were carried out on
slopes with different stone contents. By combining model tests combined with digital image correlation (DIC) technology, the
deformation of the soil body in both the whole field and local field of the slope was analyzed. The findings indicated that the
stone content had a significant controlling effect on the bearing capacity and deformation characteristics of gravel soil slope,
and two threshold values of stone content, i.e. 20% and 70% were found based on the ultimate bearing capacity. Further analysis
was conducted at the meso-scale to understand the deformation behaviour of local soil and the movement of gravel during the
shearing process. The local soil was found to exhibit the shear dilatancy effect, resulting in a significant increase in porosity in
the shear zone. By tracing the movement of gravel and its surrounding sand particles in the local soil, it was found that the
gravel can affect the development of shear zone, and five modes of shear zone surrounding stone were summarized: unilateral
rock bypass mode, bifurcation mode, crossing rock and bifurcation composite mode, bifurcation and unilateral rock bypass and
crossing rock composite mode, and unilateral rock bypass and crossing rock composite mode. The research results provided a
reference for further understanding the inherent mechanism of gravel soil slope instability.
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Fig. 1 Schematic view of the testing set-up

1.2 R

AW R R 2~ 10 mm B9 ER AT 5 dgy N
0.29 mm (1% 4 EE AR ERD TR A T il 1 ) ) A =, 4530k
MIRBC TR AN IR 2 s o A PRE R SRR R, X))
HRARRAT L AT e A A B

Hil &R, B THE R ARSI T K5
U 3% B K MK B FE B2 395, S f b 28 s ol 7



fili M, S ZET DIC oMM A de 0 i L AR E PR .51 -

2023 4E

‘§

I8 100 = —

o \S ——0%
80 —~10%

ﬁ --20%

o5 60 f ——-30%

= ——40%

= 40l —50%

“ -—60%

= ~—70%

iﬂ? 20 —~—80%

no0

> 10 0.01

Uk RLAE mm
2 BURIRED #h £k
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Fig.3 Schematic view of the testing model (unit: mm)
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Fig. 4 P-s curves and ultimate bearing capacity curves of the slopes

with different stone contents
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Table 1 Time of gravel soil slope with different stone contents

AR % T/s TR % T/s
0 150 50 535
10 189 60 624
20 224 70 700
30 295 80 715
40 426
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Fig. 5 Displacement vector increment of slope with different stone content
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Fig. 6 Displacement envelope of slope with different stone content
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Fig. 7 Cloud diagram of shear strain increment of slope with different stone content
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Fig. 9 Distribution diagram of shear strain increment in local field
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Fig. 11 Schematic diagram of shear zone in the representative area
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Table 2 Summary table of the particle displacement and rotation angle
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1 3.87 5.17 16 kL 10 2.75 8.25 -36
A2 1.75 3.01 1 k11 1.78 5.93 20
kL L 7.88 8.54 122 k12 2.84 7.40 -25
P IBR2 8.90 7.30 110 kL 13 2.04 7.20 —94
kL3 10.19 5.68 90 kL 14 5.55 4.69 -80
kL4 9.41 6.94 114 WIkLLS 4.69 428 117
kLS 9.25 5.98 50 k16 5.41 4.62 56
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