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INTRODUCTION

The objective of this study was to examine the distribution of tyre imposed stresses,
soil displacements and soil mechanical properties as function of the soil surface
geometry. The study was performed using the advanced soil bin facility at Silsoe
College (Cranfield University), England. Valuable experience was gained in using this
type of equipment (which is not available in Australia) and several new links with
overseas soils and agricultural researchers were established. The following report
outlines the experiments that were performed and briefly discusses some of the
outcomes from this research. Further analysis of data from these experiment is taking
place at CSIRO Division of Soils.

MATERIAL AND METHODS

Traffic Treatments and Tyre Specifications. Wheeling experiments were conducted to
assess the influence of tyre imposed stresses in bed/furrow systems of different
geomeitry using the Silsoe College Soil Bin Facility. A ribbed Vredestein 20.0/70 - 20
12 ply tyre was inflated to 200 kPa and loaded with 3000 kg to simulate large tractors
commonly used in Australian irrigated cotton (Blunden et al. 1992). The tyre was
pulled in all experiments. Three experiments were performed. i} Single pass of the tyre
on a horizontal soil surface (i.e. no furrow). ii) Single pass with the tyre bridging
across the shoulders of an engineered furrow. The furrow was made by progressively
slicing a thin arc of soil from the soilbin with an inclined disc. This proceedure
successfully formed the desired furrow shape whilst minimising the disturbance to the
adjacent soil. The furrow was 0.15 m deep and 0.45 m wide. This enabled the tyre to
bridge across the shoulders of the furrow. The initial shape of the furrow can be seen
in Fig, 1. iii} Multiple passes of the tyre were performed on a horizontal soil surface.
the soilbin was divided into three sections so that measurements were taken
during/after one, two and five passes of the tyre. After each pass the tyre was lifted
from the soil and placed at the original starting position to maintain tyre travel
accuracy.In each of the experiments normal siress, soil displacement and soil
mechanical properties were measured during or after the passage of the tyre. Soil
Properties. A uniforin soil profile 1.7 m wide and 0.8 m deep was engineered. The soil
used in the Soilbin was clasified as a Sandy load (Soil Survey Staff, 1975). Accurate
layering and rolling of the soil ensured a uniform bulk density of 1460 kg m-3
(standard deviation (.05 kg m-3) down and across the profile. A moisture content of
0.095 kg kg-1 (standard deviation 0.005 kg kg-1) was maintained for all wheeling
experiments.

Earth Pressure Cell Measurements

Normal siresses exerted upon the soil by the passage of the tyre were recorded using
the system described by Blunden et al. (1992). Sixteen Earth Pressure Cells (EPCs)
were placed at a variety of depths and widths from the centreline of the tyre to












