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Investigation of interaction effect between rolling resistance and soil

sinkage inside soi bin facility using single wheel-tester

Abstract

Wheel is one of the important components of a machine which connects the vehicle to the land. Most
of the forces applied to a machine are done through wheels. Rolling resistance of a drive wheel has an
important role in losing part of the traction forces applied through a tractor. Soil compaction, as an
undesired factor, is mainly build up by imposed forces on a drive wheel. The main objective of this study
is to investigate the effect of the rolling resistance on a wheel sinkage into the soil. This research was
performed by using a single wheel moving in a soil bin. The input parameters were forward wheel speed
in 3 levels: 0.8, 1, and 2 m/second, vertical forces in 3 levels: 2, 3, and 4 KN, and finally, slippage in also
3 levels: 8, 12, and 15 percent. In each single experiment, the soil sinkage was measured in mm and

wheel rolling resistance was calculated.

Results of these experiments indicated that with increasing of slippage and vertical forces, soil sinkage
and rolling resistance were also increased. It was also appeared that, although increased forward speed

reduced soil sinkage but did not affect rolling resistance, significantly.

Key words: Single wheel tester, Soil bin, Rolling resistance, Soil sinkage.
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