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consequences. The tests were carried out in a fixed soil bin using a single
wheel tester. The results showed that all three factors significantly affect the
rutdepth. wheels produced greater rut depth compared to track wheels.
Increasing the vertical load led to an increase in the rut depth, while increasing
the movement speed caused a decrease in the rut depth. These findings have
important implications for the environment, including impacts on soil erosion,
water pollution, and biodiversity. The current research emphasizes the
importance of choosing the right type of traction device and optimal setting of
operating parameters to reduce environmental damage and offers suggestions
for improving the design and use of agricultural machinery. The increase in the
use of heavy machinery in recent decades has caused numerous damages to
soft soils in natural areas. These damages include the creation of deep rut
depth, destruction of vegetation and changes in water absorption and storage in
the soil. Studies have shown that air wheels cause more erosion than track
wheels and have a negative effect on soil permeability and root growth. On the
other hand, track wheels have less negative effects on the environment by
creating less rut depth. The use of hybrid wheels and smart technologies can
help reduce these effects. Educating farmers about environmental impacts and
sustainable management methods can also play an important role in preserving
the environment. The results of this research can help to make optimal
decisions in the field of selection and use of agricultural machinery and lead to
the promotion of sustainable management of natural resources.
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EXTENDED ABSTRACT

Introduction

The use of heavy and powerful machinery has increased significantly in recent decades, which has
resulted in numerous damages to soft soils in non-asphalt areas such as parks, forests, and wetlands.
These damages include the creation of rut depth in the soil, the destruction of vegetation, changes in
the absorption and retention of water in the soil, and the reduction of the aesthetic value of the land.
The speed of off-road vehicles is also one of the key factors in the rate of soil rutting and destruction.
As the speed increases, more forces are applied to the soil. The high speed of vehicles can cause soil
particles to be thrown and moved, which leads to the intensification of soil erosion and the reduction
of its stability. Also, the fast movement of vehicles can destroy the vegetation quickly and does not
leave enough time for the plants to recover and regenerate.

Materials and methods

This research was conducted with the aim of investigating the effect of the type of traction factor
(wind wheel and track wheel), vertical load and advancing speed on the depth of the furrow created in
the soil. The tests were carried out in a fixed soil warehouse with dimensions of 24 x 2 x 1 m,
equipped with a single wheel tester. The test variables included the type of traction factor (wind wheel
and chain wheel), vertical load (three levels of 2, 3 and 4kN) and forward speed (three levels of 1, 2
and 3 km/h). The rut depth was measured after each pass and in three repetitions using a laser distance
meter with an accuracy of 0.02 mm. The data related to the rut depth was measured using a T-shaped
beam that was placed on the chassis of the warehouse and was used to measure the rut depth at three
different points. The collected data were analysed using Minitab 22.1 software and ANOVA.

Results and discussion

In this research, the effect of three factors including the type of wheel (pneumatic wheel and track
wheel), three levels of vertical load, and three levels of movement speed on the depth of the groove
created in the soil was investigated. In total, 18 data were analysed, each data was measured in three
replicates using a laser distance meter. Of these data, 9 data were related to wind wheel and 9 data
were related to chain wheel. The mean and standard deviation of the groove depth created by the wind
wheel was 52.18 mm and 2.27 mm and by the chain wheel was 9.67 mm and 1.00 mm, respectively.
The results showed that the average depth of the rut depth is significantly higher than that of the track
wheel.

Conclusion

In this research, the effect of three factors including the type of wheel (pneumatic wheel and track
wheel), three levels of vertical load, and three levels of movement speed on the rut depth in the soil
was investigated. In total, 18 data were analysed, each data was measured in three replicates using a
laser distance meter. Of these data, 9 data were related to wind wheel and 9 data were related to chain
wheel. The mean and standard deviation of the groove depth created by the wind wheel was 52.18
mm and 2.27 mm and by the chain wheel was 9.67 mm and 1.00 mm, respectively. The results
showed that the average depth of the groove created by the wind wheel is significantly higher than
that of the track wheel. Considering the importance of protecting natural resources and reducing
negative impacts on the environment, the use of chain wheels and the development of new
technologies can be considered as an effective solution to improve efficiency and reduce
environmental impacts. These results can help to make optimal decisions in the field of selection and
use of agricultural machinery and lead to the promotion of sustainable management of natural
resources.
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