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Abstract: Large direct shear tests were conducted on the
in-situ graded coral sand in the South China Sea and the
interface between the coral sand and polypropylene
biaxial geogrid under different normal stresses. The test
results show that the shear stress-shear displacement
curves of coral sand and reinforcement-soil interface

show obvious strain softening characteristics. The peak
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shear strength lines of both show a bilinear form, and the
residual shear strength lines of both show a good linear
relationship. The average interface friction ratio between
coral sand and geogrid at all levels of normal stress is
about 1.37, which is much higher than that between
that the
reinforcement effect can be mobilized in the reinforced

siliceous sand and geogrid, indicating
coral sand. During the shearing process of coral sand and

reinforcement-soil interface, the samples generally
experienced a “relative shear shrinkage-relative shear
dilatancy-relative shear shrinkage” , and reinforced coral
sand can significantly reduce the shear shrinkage
deformation. The relative breakage rates of the samples in
the direct shear test and the reinforcement-soil interface
direct shear test are close and increase with the increase
of the normal stress. The Duncan-Chang model and shear
softening model are used to respectively describe the pre
peak and post peak of shear stress-displacement curves of
the South China Sea and polypropylene biaxial geogrid
interface. The interface constitutive model established can

well reflect its shear characteristics.

Keywords: coral sand; geogrid; large-scale direct

shear test; gradation; constitutive model
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Fig. 1 Grading curve of coral sand
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Fig. 2 Sample of coral sand
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Tab.1 Technical indexes of geogrid

o BOORRIMIRIE/  RBRAENR/ O\ RIRAE R B AR R R 0
FRLIBTRE, R KL (kNem 1) % BRI/ (KNemn 1) B/ (KNem 1)
(gem™?%) 2 /mm (mmXmm)
i B B B 2% 5% 2% 5%
570 5.2 34.5X34.5 49.1 49.0 11.1 14.7 17.7 34.4 17.7 34.0
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Fig. 3 Relationship between shear stress and shear

displacement of coral sand
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Fig. 4 Relationship between shear stress and shear

displacement of reinforcement-soil interface
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Tab. 2 Shear strength parameters of test
W i)
A WEIf1 1 41/ kPa —___ - - -
IFEE 1 /kPa PNEEES/(°) R I 1 /kPa PRI/ (°) R
25~100 2.56 48.1 0.983 13.51 53.0 0.997
mk i
R 100~400 61.35 31.4 0. 994 56. 94 42.5 0.998
FRARE 25~400 7.99 37.2 0. 990 0.48 41.5 0.998
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Fig. 5 Relationship between shear strength and

normal stress
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Fig. 7 Relationship between vertical displacement

and shear displacement of coral sand
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interface
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Tab.4 Parameters of post-peak model

24
o,/kPa R*
A B
25 1.953 0.737 0.893
50 5. 045 1.079 0. 981
75 1.768 0. 730 0. 862
100 2. 968 0.977 0.970
200 3. 790 1.811 0.988
300 3.735 1. 967 0.974
400 2. 853 1. 168 0.982
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lated by constitutive model
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