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Division method and fractal characteristics of overburden gas slow

permeability zone in up-dip fully mechanized face of inclined thick coal seam
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tion and Hazard Prevention Ministry of Education, Xi’an University of Science and Technology, Xi’an 710054, China; 3. Western Engineering Research Cen-
ter of Mine Gas Intelligent Drainage for Coal Industry, Xi’an 710054, China; 4. Xinjiang Coal and CBM Engineering Technology Research Center, Urumqi
830000, China; 5. Xinjiang Uygur Autonomous Region Coal Science Research Institute, Urumgi 830000, China)

Abstract: In order to study the division method and fractal characteristics of the overburden gas slow permeability zone in up-dip fully
mechanized face of inclined thick coal seam, based on the fractal theory and grey theory, the plane physical similarity simulation experi-
ment was used to study the crack evolution law of the overburden gas slow permeability zone in up-dip fully mechanized face. The dynam-

ic expansion law of the overburden gas slow permeability zone was obtained, and then the division method of the overburden gas slow per-
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meability zone was constructed. The grey correlation analysis method was used to determine the maximum correlation degree between the
horizontal direction (the advancing direction of the working face) and vertical direction (perpendicular to the upward direction of the coal
seam floor) fractal dimensions of the overburden gas slow permeability zone and the separation amount, the fracture density and the stress
concentration coefficient. The results show that the overburden gas slow permeability zone is initially formed after the first periodic
weighting. After each periodic weighting, the caving angle on both sides of the overburden gas slow permeability zone decreases continu-
ously and the width and height increase continuously. Specifically, from the initial formation of the slow permeability zone to the full de-
velopment of the slow permeability zone, the caving angles of the open-off cut side and the working face side of the slow permeability
zone are reduced from 68.3° and 76.2° to 44.7° and 53.5° respectively. The width and height of the slow permeability zone increased from
16.3 m and 19.2 m to 52.1 m and 38.4 m respectively. According to the established division criterion and process of the overburden gas
slow permeability zone, combined with the grey correlation analysis method, it is obtained that the variation of fractal dimension along the
horizontal and vertical directions of the overburden gas slow permeability zone has the strongest correlation with the variation of the separ-
ation amount (#1=0.93,7,*=0.91), and the accuracy of theoretical calculation is verified by experiments. Therefore, when the final hole
(roadway) of pressure relief gas extraction borehole (roadway) is determined in the later stage, the boundary of the overburden gas slow
permeability area can be judged by field observing the separation amount. The research results have certain guiding significance for accur-
ate and efficient extraction of pressure relief gas in goaf.

Key words: inclined thick coal seam; up-dip fully mechanized face; overburden gas slow permeability zone; division method; fractal

characteristics
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Table 1 Physical model similarity constants
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Table 2 Physical model similar material ratio

Fit/kg
e A2 JEJ¥/em

¥ TER aF Y] 7K
20 b 7.0 413 0.11 0.45 0 0.43
19 W 4.0 4.19 0.20 0.30 0 0.45
18 1244 0.5 423 0.09 0.36 2.11 0.68
17 s 5.0 4.19 0.20 0.30 0 0.45
16 b 5.0 4.13 0.22 0.33 0 0.43
15 bisloinl e 4.0 4.18 0.10 0.40 0 0.45
14 dba 2.0 4.13 0.22 0.33 0 0.43
13 W 7.0 4.19 0.20 0.30 0 0.45
12 AR 3.0 4.10 0.29 0.29 0 0.47
11 130 0.5 423 0.09 0.36 2.11 0.68
10 W 5.0 4.19 0.20 0.30 0 0.45
9 EiluF 6.0 4.13 0.22 0.33 0 0.43
8 Wb 4.0 413 0.11 0.45 0 0.43
7 AR 7.0 4.10 0.29 0.29 0 0.47
6 1445 1.0 423 0.09 0.36 2.11 0.68
5 s 5.0 4.19 0.20 0.30 0 0.45
4 b 3.0 4.13 0.11 0.45 0 0.43
3 b 7.0 4.13 0.14 0.35 0 0.43
2 b=y 3.0 4.19 0.15 0.40 0 0.45
1 1504 45 423 0.09 0.36 2.11 0.68
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Fig.1 Two-dimensional physical experiment model
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Fig.2 Stress sensor and measurement point layout
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Fig.7 Caving angle expansion law of overburden gas slow permeability zone
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