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Abstract; Triaxial consolidated drained shear tests were carried out to study the influence of particle
strength on the strength and deformation characteristics of the coarse grained soil by preparing cement
spherical particles with different strengths and artificial coarse grained soil with a certain grade. The test
results show that the particle strength has an obvious influence on the strength and deformation charac-
teristics of the coarse grained soil. The increase of the particle strength causes the increase of the shear
strength and the decrease of the volume deformation. Under low confining pressures, the coarse grained
soil with high particle strength shows strain softening, while the coarse grained soil with low particle
strength shows strain har-dening, and the volume deformation for all the coarse grained soil is dilatation.
Under high confining pressures, the coarse grained soil with various particle strengths shows strain har-
dening and the volumetric deformation shows shear shrinkage. The relationship between the linear
strength index ¢, ¢ and Duncan E-B model parameter K, K, and the particle strength of the simulated
material can be expressed by a straight line, while the relationship between the nonlinear index ¢, ,¢
and the particle strength can be expressed by a quadratic curve approximately. The peak friction angle
¢, also has a linear relationship with the particle strength of the simulated material. When the particle
strength increases by 1 MPa, the peak friction angle ¢, increases by 0. 066 5°.
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Fig. 1 Physical drawing of cement ball
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Tab.1 Gradation of artificial simulated coarse-grained soil

HiA%/mm L %
20 11.24
15 14.55
10 27.33
10~5 22.91
5~2 23.97
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Fig. 2 Grading curve of artificial simulated
coarse-grained soil for testing
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Fig. 3 Relationship between (o, — o) and &, of soils with different particle strengths
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Tab. 2 Strength indexes of coarse grained soil

WL 3 T etk FE b AL TR bR
/MPa ¢/kPa ©/(°) /(%) Ap/(°)
75 1.18 36.75 45. 68 5.88
65 1.40 34. 74 47.95 9.84
50 2.04 31.37 52.05 15. 83
28 1.41 31.47 46. 81 11.73
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Fig. 5 Relationship curve between linear and nonlinear

strength parameters and particle strength
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Tab. 3 Peak friction angle of coarse grained soil with

different particle strengths (unit: (°))

WA 5/ MPa
R/ kPa —— 0 50 65 75
200 4.9 47.5 44.7 4.6
500 40.0 40.8 41.6 44.4
800 35.0 37.2 39.4 40.2
1 200 34.4 35.5 36.9 38. 1
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Tab. 4 Duncan E-B model parameters

28 0.7234 174.035 0.5993 178.460 0.01
50 0.7194 195.923 0.5941 223.765 0.01
65 0.7203 217.895 0.5823 287.778 0.01
75 0.7464 294.815 0.550 1 386.762 0.01
K=pf+q, (4)
K, =p.f + g, (5)
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Fig. 7 Relationship curve between Duncan E-B model

parameters and particle strengths
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