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Fig. 1. A general schematic of data acquisitioning
system including a soil bin, a single-wheel tester, load
cells and the components
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Table 1- The framework of the experiments being conducted
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Table 2- Soil constituents and properties
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Fig. 2. A sample of contact geometry to determine the contact length and contact width
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Table 3- Analysis of Covariance in completely randomized block design factorial test: the effect of contact width,

contact length, wheel load and tire inflation pressure on tire deflection
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Fig. 3. The relationship between contact length and tire inflation pressure at different vertical loads applied to wheel
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Fig. 4. The relationship between contact width and tire
inflation pressure at different vertical loads applied to

wheel
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Fig. 5. The relationship between tire deflection and
tire inflation pressure at different vertical loads

applied to wheel
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Abstract

Contact patch length, contact patch width and tire deflection are of influential and
fundamental factors affecting the quality of soil-tire interaction and wheel traction parameters in
the case of off-road vehicles. In the current study, the soil bin facility and single-wheel tester of
Urmia University were used for assessment of the aforementioned parameters under the effect
of different wheel loads and tire inflation pressures. Aiming this, the experimentations were
carried out in factorial design at five levels of wheel load (i.e. 0, 0.5, 1, 1.5 and 2 kN) and four
levels of tire inflation pressure (i.e. 68, 103, 172 and 206 kPa) forming twenty treatments each
with two replicates. The relationships between contact patch length, contact patch width, and
tire deflection were investigated by analysis of covariance (ANCOVA), significant at the 1%
level of probability. Results revealed that increase of tire inflation pressure leads to decrease of
contact patch length, contact patch width and tire deflection. However, increase of wheel load
results in increment of contact patch length, contact patch width and tire deflection.
Furthermore, the results showed that increase of tire deflection increases contact patch length

and contact patch width.
Keywords: Soil bin, Wheel load, Tire deflection, Contact patch length, Contact patch width
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