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Particle density (kg m~3) 2600
Density of steel (kg m™3) 7861
Shear modulus of soil particle (kPa) 5x 10*
Shear modulus of steel (kPa) 7.9 x 107
Poisson's ratio of soil particle 0.3
Poisson's ratio of steel 0.3
Yield strength of the soil particle (kPa) 1x 103
Coefficient of restitution of soil-soil 0.6
Coefficient of sliding friction of soil-soil 0.5
Coefficient of sliding friction of soil-steel 0.5
Coefficient of rolling friction of soil-soil 0.05
Coefficient of rolling friction of soil-steel 0.05
Cohesive energy density of soil-soil (kJ m™) 10
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Simulation of soil compaction behavior and estimation of precompression
stress in plate sinkage and confined compression tests using discrete element
method
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Abstract

Plate sinkage (PST) and confined compression (CCT) tests are widely used in soil mechanics to assess the soil
compression process and estimate the soil precompression stress. If the stress applied on the soil exceeds the
precompression stress, the soil undergoes plastic deformation. In this study, the soil compression process phases under
PST and CCT were simulated using discrete element method (DEM) and the results were compared with the
experimental theories. Then, the effect of DEM parameters on the precompression stress was investigated. The results
showed generally higher precompression stress in CCT than PST. The increase in friction coefficient, shear modulus
and cohesive energy had an increasing effect on the precompression stress in PST. Increase in cohesive
energy and yield strength decreased and increased the precompression stress estimated in CCT, respectively. It was also
found that the correlation between precompression stress obtained from PST and CCT with simulated preloads changed
with DEM properties.
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