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Fig.5. The effect of traction on soil vertical stress in 0.15 m at different velocities and wheel loads of 2, 3,
and 4 kN
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Abstract

The present study is aimed at investigating the effect of net traction force on the
imposed vertical stress under the 220/65R21driving wheel. Hence, velocity at three
levels (i.e. 0.8, 1, 1.2 m/s), wheel load at three levels (i.e. 2, 3, and 4 kN) and slippage at
three levels (i.e. 8, 12, and 15%) were considered to obtain traction force and soil
vertical stress at three depths of 0.1, 0.15 and 0.2 m. Experiments were carried out in the
complete randomized block design with three replicates on clay loam soil at 12%
moisture content. The vertical stress was measured using a manufactured soil stress
transducer where the net traction was measured using the four horizontally installed
load cells between the tester rig and the carriage. A correlation was developed between
soil stress and traction force. Results revealed that vertical stress increases with respect
to increase of wheel load and slippage, where vertical stress decreases by increase of
depth and velocity. Additionally, it was found that wheel load and slippage bring about
increased traction force while velocity has no significant effect on traction force at 1%
significance level. Finally, it was deduced that increase of traction force results in
increase of vertical stress transmission.

Keywords:Driving wheel, Net traction, Slippage, Soil bin, Vertical stress
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