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Study on pressure relief and permeability enhancement effect of cutting coal seam
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Abstract: In order to explore the pressure relief and permeability enhancement effect around coal seam slot cut by dia-

mond-bead wire saw, firstly, the mechanical model of a doubly clamped roof beam based on the stress of the slot roof was

established to analyze the force characteristics of the roof beam and the characteristics of the sinking contact bottom of slot

roof (referred to as the contact bottom). Besides, the self-designed physical similarity simulation test platform was used to

Wefs B HA:
E4&WH:
EEREAT:
BIWIES:
5| A

2023-10-19  fEEIHHA:2023-11-17  =REHKE: THEZ  DOL 10.13225/j.cnki.jecs.ST23.1321

E R HRBEIE AR BIH (51974121, 51804115); G4 H ARFIFIE4 W H (20191740083) E E
2R (1970—), 53, IR MBI, #0%, 14 R0, E-mail: 1sq_hnust@163.com
BRHE (1997—), 5, W Eg A 0N, 8584 . E-mail: 248808531@qq.com - *éﬁ

R, B, K, A A NI H R AR A U T AR 2 (R R O AR B ST (0], B A, 2024, 49(2):

785-800. O -
LI Shuging, LU Chenhui, HUANG Fei, et al. Study on pressure relief and permeability enhancement effect of T ol ) 32
cutting coal seam with diamond-bead wire saw[J]. Journal of China Coal Society, 2024, 49(2): 785—-800.


https://doi.org/10.13225/j.cnki.jccs.ST23.1321
mailto:lsq_hnust@163.com
mailto:248808531@qq.com

786 # % F #® 2024 44 49 %

carry out various similar simulation tests to analyze the stress and displacement changes of coal and rock strata above and
below the slot after cutting the seam using wire saw with different process parameters. Finally, based on the FLAC® nu-
merical simulation and the development of a coal seam gas permeability calculation program, the distribution characterist-
ics and periodic evolution laws of stress and permeability of coal and rock mass around the advancing slot of the coal
working face were analyzed. The research shows that the wire saw cuts seams, which makes the stress around the slot re-
distribute, and the slot roof passes through three evolution forms of roof hanging, roof contact with the bottom, and con-
tinuous sinking with the advancement of the working face. When the roof does not touch the bottom, the upper and lower
parts of the slot form a ‘U’-type pressure relief zone. The maximum deflection is at the center of the roof, which is also the
first part to contact the bottom. After the roof contacts the bottom, the stress recovery occurs in the middle of the slot,
which weakens the pressure relief and permeability enhancement effect of the slot. The larger the diameter of the diamond-
bead wire saw is, the larger the ultimate span of the roof bottom is, the later the slot contacts the bottom, and the better the
pressure relief effect is. With the same slot diameter, the second slot is added, and the pressure relief zone of the two slots
is connected. The pressure relief effects promote each other, which weakens the stress recovery under the action of the two
slots and increases the pressure relief range. When the slot advancing distance is long enough, due to the roof contacting
the bottom, the pressure relief and permeability enhancement effect on both sides of the slot is better. The influence range
of pressure relief is divided into stress concentration zone, pressure relief zone, stress recovery zone, pressure relief zone
and stress concentration zone from left to right. The corresponding pressure relief zone and stress recovery zone have a

better permeability enhancement effect.
Key words: diamond beaded wire saw; roof contact bottom; diamond-bead; permeability; pressure relief and permeab-
ility enhancement
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Table1 Test mechanical parameters of each rock stratum
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