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Elucidation of driving wheel mechanism on soft ground
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In order to clarify the mechanism of wheels traveling on soft sandy soil, a
rigid wheel with five load cells continuously arranged on the tread was constructed. Stress
distribution on the contact surface of the wheel, traction force, etc. were collected through wheel
drive experiments. The flow of sand was observed by particle image velocimetry (PIV) through the
transparent side wall, and deformation inside sandy soil was analyzed numerically by the finite
element method. It was observed that a region of large shear strain occurred at a certain depth
below the wheel, and the region extended to the front of the contact surface. Contact with areas of
high shear strain tends to iIncrease the stress on the wheel surface. The region where shear strain
increases is a band-like slip line, but it does not always coincide with the boundary where the
difference in sand particle velocity is large.
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