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Simulation of mechanical behavior for frozen sand clay
by discrete element method

:1,2 : 1
ZHOU Feng-xi’“°, LAI Yuan-ming
(1. Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China;

2. School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Based on the discrete element method (DEM), the model of particle flow for frozen sand clay has been established, the
contact-bond model among balls is adopted in the simulation test. According to this model, the contact bond strength was employed
to simulate the cementation of ice in the frozen sand clay. Comparison between the results of numerical simulations and laboratory
tests under different temperature and confining pressure, the results shows good agreement between them. It is similar to the macro
properties of frozen sand clay that the parameters of particle elements have the property of evident temperature-dependent. The
results are valuable for developing the applicability of the DEM to analysis of special soil.
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Table 1 Particle composition of sand clay

A%/ mm >0.50 0.50~0.25  0.25~0.10 <0.10
U4/ %o 3.8 17.4 45.6 33.2
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Table 2 Parameters of particle flow code model

HRESRSE  HIE BRI (10°kPa) BRI/ kPa

/'C /kPa ¥R 2L I 1|
300 1.40 2.0 3.71 1.30 0.10
-2 600 1.40 2.0 3.71 1.30 0.35
800 1.40 2.0 3.71 1.30 0.43
300 1.55 1.55 310 1.90 0.10
-4 600 1.55 1.55 310 1.90 0.35
800 1.55 1.55 310 1.90 0.43

300 2.20 2.20 445 2.45 0.10
-6 600 2.20 2.20 445 2.45 0.35
800 2.20 2.20 4.45 2.45 0.43
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Fig.3 Comparison between results of particle flow code simulation and lab. test at —2°C
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Fig.4 Comparison between results of particle flow code simulation and lab. test at -4°C
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Fig.5 Comparison between results of particle flow code simulation and lab. test at —=6°C
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Fig.6 The displacement fields of particles at different axial strains
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