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Analysis of mechanical behavior for unsaturated soil by
three—dimensional discrete element method
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Abstract: Based on the discrete element method of particle flow theory the Hill contact model is used
to consider the contact between soil particles and the strength model of unsaturated soil is established.
The three —axis shear test of consolidation and drainage is simulated by discrete element and the
stress-strain development process of the specimen under different confining pressure and suction is ana—
lyzed. The results show that the shear strength of the specimen increases with the increase of confining
pressure and suction. With the increase of suction the stress—strain curve develops from strain soften—
ing to strain hardening and the cohesive force and internal friction angle are nonlinearly increased.
The particle flow model using Hill contact model can better simulate the mechanical behavior of unsat—
urated soil and the results can provide a reference for the strength theory analysis and engineering

practice of unsaturated soil.
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Tab.1 Basic physical properties of Ili loess sample
/ /
/mm /g*em™ /% C, C, % % I,
0.002~2.0 2.72 1.72 16.5 11.5 2.2 17.0 28.0 11.0 CL
2.2
N 3
39.1 mm 80 mm 2.72.
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Fig.2  Particle size distribution of numerical sample Fig.3 Numerical model of three—dimensional discrete

element specimen of unsaturated soil
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Fig.4 Stress and strain curves with different confining pressure
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Tab.2 Calibration results of meso—parameters of discrete element samples
/ /
/kPa s
kg s m™ mm GPa
100 2 600 0.6~6.0 300 0.35 0.010 0 0.7
200 2 600 0.6~6.0 10 0.35 0.028 0 0.7
300 2 600 0.6~6.0 25 0.35 0.060 0 0.7
3
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Fig.5 The stress and strain curves with different confining pressures of saturation
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Fig.6  Relationship curve of shear strength parameters and suction derived from numerical sample
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