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ABSTRACT

The discrete element (DEM) is a potent method in simulating soil-machine and soil-tillage tool interactions.
However, calibration of the contact (micro) parameters and relating the micro parameters to the macro response
of bulk soil is of the important challenges in application of DEM. In this study, the plate-sinkage behavior of
soil was simulated and evaluated using DEM with varying the model parameters. The contact model was
hysteretic spring- linear cohesion whose parameters include Poisson’s ratio, shear modulus, friction
coefficient, rolling friction coefficient, coefficient of restitution, cohesive energy and yield strength. The
pressure- sinkage curves were evaluated as the bulk response of soil during plate sinkage into the soil. The
results of sensitivity analyses of the model parameters showed that shear modulus, friction coefficient, cohesive
energy and yield strength have significant impact on pressure- sinkage response and therefore need precise
calibration with standard tests.

Keywords: plate sinkege, simulation, Discrete Element Method, H S LC contact model
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Figure 1. Interaction of two particles in perpendicular and tangential directions in discrete component models.
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Figure 3. Discrete element model of plate sinkage in soil.
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Table 1. DEM parameters used in the simulations (Ucgul et al., 2017a).

Property Value

Particle density (kg/ m3) 2600

Density of steel (kg/ m?) 7861

Shear modulus of soil particle (Pa) 5x 107
Shear modulus of steel (Pa) 7.9 x 101°
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 friction of soil-soil 0.5
Coefficient of friction of soil-steel 0.5
Coefficient of rolling friction of soil-soil 0.28
Coefficient of rolling friction of soil-steel 0.05

Cohesive energy density between soil-soil (J/ m3) 5000
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