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Abstract; In order to explore the optimal spacing of gas holes under different lateral pressure coefficients, a
numerical simulation method is used to establish a fluid solid coupling model based on plastic failure, simulating
the distribution of the plastic zone around the borehole and the connection state of the plastic zone. The research
results show that during single hole gas drainage, the radius of the plastic zone formed by gas drainage
boreholes increases exponentially with the lateral pressure coefficient, and a large number of cracks are formed
in the plastic zone, which is conducive to gas flow. That is, a high lateral pressure coefficient is a necessary
and sufficient condition for increasing the spacing of gas drainage holes. During multi hole extraction, the range
of gas flow field is positively correlated with the lateral pressure coefficient, while the extraction time is
negatively correlated with the lateral pressure coefficient. Due to the superimposed effect of multi hole
pumping, the spacing between holes is greater than twice the radius of the plastic zone of single hole pumping.
Using numerical software to simulate the optimal hole spacing when the lateral pressure coefficient is 2.48 | the
optimal hole spacing is 3.4 m,which is consistent with the actual hole spacing of the 2365 working face of Jiahe

Coal Mine. The simulation results have some referential value. In practical engineering, gas drainage boreholes
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can be arranged in areas with high lateral pressure coefficient, or the bias stress can be artificially increased for
gas extraction.

Keywords: gas extraction; hole layout parameters; butterfly shape; plastic zone; numerical simulation
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