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Reasonable layout of drainage boreholes based on anisotropic

permeability in coal seam

ZENG Chunlin , YUE Gaowei, WANG Binbin, HUQO Liupeng
(School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, P.R.China)

Abstract: Coal seam degasification by in-seam drilling borehole is one of the popular techniques for coal
mine methane (CMM) control. Generally, the more borehole numbers for a specific drainage area, the
shorter drainage time but the higher drainage cost. In order to resolve the contradiction between borehole
numbers and drainage duration, in-situ tests of effective gas drainage radius were conducted continuously in
an anisotropic coal seam for 180 days at Jiulishan coal mine in China, and coal permeability was measured
associated with bedding and cleat structures, and then gas-solid coupled seepage model was built to
simulate the change rules of effective drainage radius in an anisotropy coal seam using finite-element based
Comsol package. The results indicate that the coal permeability parallel to the bedding plane in butt cleat
direction is 2.6 times as high as that perpendicular to the bedding plane. And effective drainage radius
parallel to the bedding plane in butt cleat direction will get much larger than that perpendicular to the

bedding plane with the increase of drainage duration and shows exponential relationship with gas pre-
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extraction time. The numerical results of simulated tests are consistent with those of field tests. Based on
numerical results, the ellipse influence area of borehole in an anisotropic coal seam is proposed, and the
relativity of effective drainage radius with drainage time is found. On the basis of these findings the proper
in-seam borehole arrangements for a specific mining panel at different drainage duration are determined.

Keywords: gas drainage; anisotropic permeability of coal seam; effective drainage radius; borehole arrangement
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Fig.1 Schematic diagram of borehole design in field test
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Fig.2 Device of pressure measurement in coal seam
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Fig.3 Gas pressure curves of test drilling
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Fig.6 Diagram of borehole planing and gas seepage

- 60°
45°
A’ BLTHIRAL 30° A

z/m

| B} 1) D' E’' I | I |
0 2 4 6 8 10 12 14 16 18 20
x/m

E7 RHFHRILMEEANTEE

Fig.7 Schematic diagram of geometric model of gas drainage
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Table 2 Drainage parameters used in calculation on coal mine

ZH 18 iy
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P 1.1X10°° Pa-.s
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¢ 0.000 12 MPa
po 1.21 MPa
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Fig.8 Distribution of gas pressure in extraction process
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Fig.10 Laws of effective extraction radius with drainage time

Table 3  Fitting parameters of effective drainage radius in differeat directions(30 kPa)

5 1w a B R?

OA 0.366 78 0.300 82 0.997 8
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oc 0.276 54 0.289 48 0.996 6
OD 0.260 33 0.278 77 0.998 4
OE 0.242 40 0.275 93 0.999 3
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Fig.12 Schematic diagram of reasonable layout of boreholes
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