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Determination of the Three Dimensional
Contact Area between Tractor Tire and Soil
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Abstract

Methods for the determination of 3-D contact area between a tire and soil were presented
to improve tire performance and to clarify soil compaction. The contact area during tire
operation on the soil was calculated with radial, lateral and longitudinal deflections of the
tire and the sinkage. The device with a laser sensor was developed to measure the distances
from a fixed position to soil surface for the calculation of contact area under static condi-
tion. The contact area under static condition was 1.3 times as that under operating condi-
tion. The soil deformations in specific soil depth were measured with the device. The effect
of tire lug on soil deformation was recognized in the layer shallower than 10 cm of initial
soil condition.
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Table 1 Some parameters obtained from
static load and calculated from the
mathematical model for dynamic load

ERE-TE || R & | 3 RoEE Bt
(kPa-kN) (cm) (cm) (cm?)
WEAATE (59-14.2) | 33.0 87.0 3862

AT | WEIEATEE (108-11.8) | 30.0 | 74.0 3069
/AT ER (157-9.3) | 30.0 65.0 2567

rE @kﬁ§(59-14.2) 33.5 64.3 2983

EH51E) SETEfH (108-11.8) | 32.5 | 60.5 2364

! ME/INEE (157-9.3) | 31.0 | 53.9 1973
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