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Research on Correlation between Shear Strength of Coarse— grained Soil and Particle Size and Shape
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Abstract: In order to reveal the correlation between the shear strength of coarse— grained soil and its particle size and shape, it
is possible to estimate the shear strength of coarse— grained soil through the statistical indicators of particle size and shape without
conducting relevant experiments. The laboratory direct shear test was carried out on glass beads with different particle sizes by
using a large — size direct shearing apparatus. The simulated direct shear tests were carried out respectively to reveal the
influence of particle size and shape on the shear strength of coarse— grained soils. The method of multiple linear regression was
used to establish the relationship between internal friction angle and particle surface to volume ratio, sphericity and particle size.
The results show that the larger the particle size, the greater the shear strength of coarse— grained soil, and the two have a good

quadratic function relationship. The sphericity to surface area ratio of particles can be used as a key three— dimensional shape

* BEWE: PEELERFES (2022M712964) ; ST HESHPHEMBIEARPOIRBEFHIE (202203)
EEREN . BRA%E (1984—), B, mit, SRIEIN, #ARAE: FLTEHE, &t

BEEE: X B (1988—), B, #t (F), #Il, BixAE: SLTREE. &it.

A 2023-01-29



4 1 FEIAARSE . DR DU BT o -5 MURDR AR SR AR BAR SRR

index affecting the shear strength of coarse— grained soil. Without considering particle breakage, particle size and particle shape

correlate well with the internal friction angle. The results of this study can be used to preliminarily estimate the shear strength of

coarse— grained soil, which has certain practicability.
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Fig. 1 Macroscopic direct shear test of glass sand
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Table 1 Internal friction angle of glass sand
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Fig. 2 Shear stress— shear shift curve of glass sand with different particle sizes

with different particle sizes /°
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Fig.3 Simulation model of direct shear test
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Fig.4 The shear stress and shear strength envelope during the shear process obtained in indoor and simulation tests
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Table 4 Index of positive polyhedral particle cluster shape
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Fig. 5 Internal friction angles corresponding to
samples of different particle sizes
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beads of different particle sizes
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