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Experimental study on permeability evolution of slender

coal pillar of entry driven along goaf

HUO Bingjie, HUANG Yuxuan, JIN Jingjue, SONG Ziqi, LI Tianhang, BAI Yingxu
(School of Mining, Liaoning Technical University, Fuxin 123000, China)

Abstract: Under the condition of roadway driving along goaf, slender coal pillar is affected by multiple mining-induced disturbances, and
the permeability of coal and rock mass affected by mining will change due to the development and compaction of mining fractures and
primary fractures. Determining the evolution of slender coal pillar permeability at different mining stages is the theoretical basis for the
prevention and control of gas water disasters in adjacent goaf at the same layer. Taking the mining with slender coal gate pillar of the Car-
boniferous extra thick coal seam in Datong Mining Area as the engineering background, the distribution characteristics of the stress field
for the slender coal gate pillar of the coal seam in different mining stages are comprehensively determined by the methods of geostress test-
ing and numerical simulation, which provides a basis for the determination of the stress path for experimental research. The DJG - I tri-
axial loading coal rock seepage testing equipment was used to conduct experimental research on the evolution of coal pillar permeability in
different mining stages. The research results are as follows: The quantitative influence relationship between permeability and stress of
slender coal gate pillar in different mining stages is established. The overall performance is that the permeability decreases with the in-

crease of axial stress, and the permeability increases with the decrease of axial pressure in unloading stage; It reveals the evolution of stress

%5 H H#9: 2022-08-15 FERE: KB DOI: 10.13199/j.cnki.cst.2022-0873

ESTH: HE A RPAE I H (52174185); ILVEE R THRIIE B AR B0 H (20191101015)

EEEIAT: R A1980— ), B, INVYFAM N, 2032, [-H2E 200, 4. E-mail: huobingjie@163.com
278


https://doi.org/10.13199/j.cnki.cst.2022-0873
mailto:huobingjie@163.com

BN Wi/ ML B B R A R T

2023 455 7 A

strain permeability of the coal pillar in different mining stages. When loading and unloading in the first and second stages, the deformation

of coal sample is still in the elastic deformation stage, and the change amplitude and rate of permeability are relatively gentle. In the third

mining-impacted stage, the irreversible plastic failure of the specimen made the permeability increase sharply, and the rate of increase was

also significantly greater than the first two mining stages. The permeability of slender coal pillar increased by 324.389 times compared

with the initial permeability. In this stage, the slender coal pillar was damaged and lost its gas water barrier performance. It was clear that

the 6 m small coal pillar was not damaged in the first two mining stages of the super thick coal seam gob side entry project. The research

results can provide reference or theoretical support for the study of permeability evolution characteristics of slender coal pillar in different

mining stages, and the prevention and control of gas water disasters in adjacent goaf under the condition of gob side entry mining in hard

roof extra thick coal seams.

Key words: gob-side entry driven in a new panel; slender coal gate pillar; cyclic loading and unloading; permeability; fractures
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Table 1 Mechanical parameters of overburden in No. 8208 working face

P HE/(kg'm ) AL /GPa FPERE/GPa Fhi®R J1/MPa PR F111(°) HUHI3HEE/MPa
o 1851 1.05 2.20 1.88 42 1.77
s 2545 5.88 8.11 12.1 36 2.20
[l 2 607 291 3.84 7.80 32 3.65
YRS 2586 17.96 33.40 3.80 43 5.13
bik AUz 2 560 421 7.07 5.00 34 1.50
HoRLY A 2630 25.93 36.10 12.1 36 2.20
ey 2714 7.28 15.29 3.04 40 434
WA 2550 10.83 19.50 2.75 38 1.84
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