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Prediction of Tractive Performance of Wheeled Vehicles
on Soft Terrains
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SUMMARY

In this paper, mathematical model was developed for predicting the tractive performance of off-road
wheeled vehicles operated on soft terrains. Based on the mathematical model, a computer simulation
program(TPPMWYV) was developed. The model takes into account main design parameters of wheeled
vehicle, including radius and width of front and rear tire, weight of vehicle, wheelbase and driving
type(4WD, 2WD). Soil characteristics, such as the peressure-sinkage and shearing characteristics and the
response 1o repetitive loading and slip-sinkage effect, are also taken into consideration.

The effectiveness of the developed model was verified by comparing the predicted drawbar pulls using
TPPMWYV with measured ones obtained by field tests for two different driving types of wheeled vehicle.
As a results, the drawbar pulls predicted by the TPPMWYV were well matched to the measured ones within
the absolute errors of 3.916%(4WD) and 13.31%(2WD) for two different driving types, respectively.
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Fig. 1 Geometry and forces of a wheeled
vehicle in contact with a soft terrain.
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Fig. 5 Shear stress-slip and sinkage-slip

curves under constant normal stress.
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Table 1 Characteristics of soil used in traction test
Parametars Values Units
Parametar derived from plate sinkage tests, k. 78.31 [KN/m"™"]
Parametar derived from plate sinkage tests, ky 2355.08 [KN/m™?]
Plate sinkage exponent, n 1.2691
Unloading-reloading parameter, k, 36130 [kN/m*)
Unloading-reloading parameter, A, ~165519 [KN/m*]
Soil cohesion, ¢ 3.69 [kN/mz]
Soil internal friction angle, ¢ 36.78 [degree]
Soil shear deformation modulus, K 0.0197 [m]
Slip-sinkage parameter, K., 0.033 [m]
Slip-sinkage parameter, k, 22.98 {kN/m?]
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Fig. 12 Comparison between the measured
drawbar pulls and the predicted
ones for 4WD on the loam soil.
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Fig. 13 Comparison between the measured

Fig. 11 Velw of load vehicle. drawbar pulls and the predlctgd
ones for 2WD on the loam soil.
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