H36 % 45 M bR % e B R Vol.36 No.5
202645 H China  Safety Science Journal May 2 0 2 6

RsC 5| AR ok 2, XS FH , A S5 BRI R BT BU s 2 dh R FLA RE BT OB [T, b 22 B2 4, 2026,36(5) ¢
215-223.

5| 183 : Zhang Yibo, Zhao Pengxiang, Li Shugang, et al. Intelligent design and application of high-level boreholes for pressure-relief
gas drainage in coal seam mining[ J]. China Safety Science Journal, 2026,36(5) ;215-223.

B R FF % ) JE B HT S L 5 2R FL & BE i T A R

R, AMA T e AR e, RETR g, MR X TE
(1 BLEHRBEAF RAR¥E TSR, EHE WL 710054;2 ¥ 5 AT W35 H T4 & 0 %
TRERARFS,KE BL 71005453 FEIEF K FEEARBRZEAXRATHELLLE

HIE LEARF 830023;4 A HEH LARAE mAHES  FHE B F 831100;
SHEIRYKR “2R¥5 TR¥R,#E 52 K5 830023)

PES LS X936 XERATSED : A DOI.:10. 16265/j. cnki. issn1003-3033. 2026. 05. 0504

REIE : BRERALITIRENTE (2023YFC3009001) ; FIEL S REEXERA RIS ED(2025B03038-2) ;
MEERBESREBAXRBELERIIREABRAL B (KLXGY-KA2404) ; RBBERIW A B
(2024GX-YBXM-490) ,

[# ZE] AIBAATRUHELRHHREAFTESHRZAR BARETRWEA, UFBEETR

BT HANARAGE R —AET _EPERANENE T R AN E RS LRI & B &,

WA W EAVENRSE, B A AN RER G ENFE FEN RS EH R (RAEE

36.7 m 5k K% Z 22.7 m) kiﬁ%%[(ﬁkm)? 26 m A FEE 17 m) B9 )L, A 8 B H W &

6] JE L AFAE, T Python E 5 AKX B ML LA 3 K 257U & 6k 2 4, @ & OpenGL SR 2 3D My il £

B ESHIARETILATFE T HNARANGEESH , BEE EHANSETERR B 50 & )

HIAHESB (LA WA KE),AFAATANETR RABENLEIL L, ERXW . Z 2RI

AL EREMCL THEW LI BT RF P TH,2 545740 K ER o Hik 6.52% ~

10. 94% , 5t 507 =4 8 2. 52%~5.19%

[X®iR] HREITX;, #AERHFWEX; w4, Fakit; BEHRR

Intelligent design and application of high-level boreholes for

pressure-relief gas drainage in coal seam mining

Zhang Yibo', Zhao Pengxiang'”>’, Li Shugang'~’, Lin Haifei'”, Sun Hongxing', Liu Yuanjia’
(1 Safety Science and Engineering College, Xi “an University of Science and Technology, Xi “an Shaanxi
710054, China; 2 Western Engineering Research Center of Mine Gas Intelligent Drainage for Coal Industry,
Xi‘an Shaanxi 710054, China; 3 Key Laboratory of Green Mining of Coal Resources in Xinjiang Ministry
of Education, Xinjiang Institute of Engineering, Urumqi Xinjiang 830023, China; 4 Sulphur Ditch Coal
Mine, Yankuang Xinjiang Mining Co., Ltd., Changji Xinjiang 831100, China; 5 College of Safety
Science and Engineering, Xinjiang Institute of Engineering, Urumqi Xinjiang 830023, China)

# SCEESS :1003-3033(2026)05-0215-09; Uik H I .2026-01-14;  &H H I .2026-03-12
s MAFVEE RAMSAI(1987—) , 53 HR 22 M T 808 W AR 20, EZNFBRZ IR Z GBS B G BoR Jr i i 9T, E-

mail ; zhpxhs@ sina. com,,



SL IO S I H3646
- 216 - China  Safety Science Journal 20264F
Abstract;  To solve the problems of large error of layout parameters and low extraction efficiency of

artificially designed high-level gas extraction boreholes, a high-gas mine in Xinjiang was taken as the
research object. A design method for pressure-relief gas high-level extraction boreholes based on two-
dimensional physical similarity simulation and an intelligent system was proposed. Through the two-
dimensional physical similarity simulation test, the evolution characteristics of the horizontal and vertical
fractures of the overlying rock were revealed. Additionally, the geometric boundary between the gas
migration area ( maximum height 36. 7 m, maximum width 22.7 m) and the reservoir area ( maximum
height 26 m, maximum width 17 m) was accurately divided, and the spatial evolution characteristics of
gas occurrence were clarified. Based on Python language, the intelligent system of high-level gas extraction
borehole was developed, and the 3D geological model is constructed by integrating OpenGL technology.
Combined with the parameters such as the horizontal distance between the borehole end point and the
opening point, the azimuth angle and the final hole height, the borehole layout parameters ( azimuth
angle, inclination angle and length ) were automatically generated by the self-developed parameter
calculation system. Subsequently, the borehole trajectory was simulated by the visual demonstration
system. It is shown by the application that the final hole position of the borehole designed by this system is
accurately located in the upper part of the caving zone and the middle and lower part of the fracture zone.

The gas extraction concentration of 2 # drilling field is recorded at 6. 52%—10. 94% , which is found to be

2.52%-5.19% higher than that achieved by the traditional method

Keywords: coal seam mining;

design; overburden rock fissures
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Fig. 1 Physical and mechanical parameters of coal and rock strata
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Fig.2 Physical similarity simulation experiment results
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Fig.5 Pressure relief gas extraction technology
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