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ABSTRACT

An important factor of rough road modeling is analyzing the shear behavior properties of the rough road.

These properties influence the drawbar pull of the tool when interacting with the soil used in agriculture.
Furthermore, shear behavior properties are important because sinkage and shear stress are generated when
wheels drive on rough roads. In this study, we performed a direct shear test to investigate the shear behavior
properties of soils and compare with the direct shear simulation; shear force derived by the coupled analysis
of discrete element method; and multi-body dynamics. Soil contact parameters were measured in a wheel and
soil contact simulation followed by comparison of the simulated and experimentally measured shear force.
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Table 1 Material properties of boundary

Table 2 Particle properties

Radius (m) 0.001
Density(kg/m®) 2861
Young’s modulus 4.0E+7
Poisson’s ratio 0.3

Particle number 8000

Loading cap  Cylinder
Young’s modulus (kPa) 2e+11
Density ( kg/m?®) 7850
Poisson’ratio 0.3
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Table 4 Contact parameter of particles

Restitution (e) 0.8
Friction coefficient () 0.2
Stiffness ratio (n) 1
Rolling resistance () 1
Adhesion energy (Jm?) 20
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Fig. 5 Comparison of shear force

Table 3 Comparison of simulation vs experiment
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