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Keywords Extended Abstract

hydraulic prop Summary

numerical modeling In semi-mechanized mines, about 35 kg of wood is consumed for each ton of
FLAC3D software extracted coal, and if the daily production of each stope is equal to 250 tons,

Memradco coal mine

its wood consumption will be 8.75 tons. In the same direction, in order to
develop mines and increase coal production, semi-mechanized mining has been included in the production plan of
companies to use hydraulic props (hydraulic props) to support the roof of the stope instead of using wood. Hydraulic
props consist of a cylinder inside where a piston is placed, and by moving the piston inside the cylinder, different
lengths are obtained for the prop. The opening and closing of the valve causes the fluid to move between the internal
and external parts, lowering and stopping the base according to the load from the roof. This valve is set so that the base
can be fixed under different loads. The main goal of this research is to design hydraulic props in order to support the
roof of the long working front stope of Memradco coal mine No. 5. In this research, FLAC3D software has been used.
For this purpose, different scenarios of 125 and 167 kN hydraulic props have been modeled. In total, 12 scenarios have
been considered in three-dimensional (3D) modeling and 7 scenarios in two-dimensional (2D) modeling, considering a
safety factor of 2.

Introduction

Underground coal mining is a hazardous activity that requires the implementation of various safety measures. One of
the most critical aspects of underground coal mining is the support and stabilization of the rock formations in the
mining area. The hydraulic prop is a crucial device used for this purpose. The main role of the single hydraulic prop in
underground coal mines is to support and stabilize the roof and floor of the mine. It is placed strategically along the
working face of the mine, and its length can be adjusted to fit the height of the mine. When coal is mined from the
working face, the weight of the roof and floor increases, and the single hydraulic prop is used to support the added
weight. The hydraulic pressure can be adjusted to ensure that the prop provides the necessary support, while also
allowing for easy removal of the coal.

Methodology and Approaches

In this research, the FLAC3D software has been used. For this purpose, different scenarios of 125 and 167 kN
hydraulic props have been modeled. In total, 12 scenarios have been considered in 3D modeling and 7 scenarios in 2D
modeling, considering a safety factor of 2.

Results and conclusions
Numerical modeling results showed that the more powerful hydraulic props with higher densities are used, the lower
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the displacement of the roof, but the costs increase. Finally, the investigation carried out on the amount of
displacements made, the use of hydraulic prop 167 kN in longitudinal and transverse distances of 1.3 and 1.5 meters, is
respectively, suggested as the most suitable option for this mine.




