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The coal mining industry in India, mainly
focused on open-cast mines, is encountering
significant challenges in maintaining haul road
integrity due to increased traffic density and heavy
truckloads. Conventional design methods based
on the California Bearing Ratio (CBR) are falling
short in meeting these demands, resulting in
prevalent issues like rutting and settlement. These
challenges are reducing operational efficiency,
emphasizing the need for improved road
construction techniques. The study investigates
the possibility of using coal overburden waste to
build haul roads, with a specific emphasis on the
subbase and base layers. Two distinct overburden
materials are assessed for their mineralogical and
geotechnical characteristics to determine their
suitability for haul road applications. The thickness
of the pavement layer is determined using the CBR
method.

To overcome the limitations of traditional
methods, this study employs 3-D Finite Element

Modelling (FEM) to analyze haul road performance.
The analysis simulates both geocell-reinforced and
unreinforced scenarios under traffic loads,
primarily focusing on evaluating the reduction in
rutting and improvement in fatigue resistance
provided by geocell reinforcement. The study also
assesses stress and strain distribution in the road
structure, considering factors such as truckload,
material availability, and environmental conditions.

The study shows that using geocell
reinforcement significantly improves the
performance of mine haul roads by increasing
subgrade bearing capacity, layer stiffness, and
fatigue resistance. This research highlights the
potential of coal overburden as a sustainable
construction material and proves that geocell
reinforcement effectively enhances the durability
and performance of mine haul roads under heavy
traffic conditions.



