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Spatial morphology inversion method of mining-induced fractures
of overburden and its application in gas drainage

HU Guozhong"? LI Kang',XU Jialin'*, JIA Liming' , WANG Xiaozhen', QIN Wei*, XIE Jianlin'

(1.School of Mines , China University of Mining and Technology, Xuzhou 221116, China;2.State Key Laboratory of Coal Resource and Mine Safety, China
Unaversity of Mining & Technology ,Xuzhou 221116, China)

Abstract ; During the mining process of working face, how to realize the efficient gas drainage in goaf has been an im-
portant problem to be solved in the field of coal mine safety. The overburden mining-induced fractures are the main
space for gas storage and transportation in the goaf of working face, and their evolution process is closely
related to the movement of overburden key strata. The fundamental way to solve the problem of efficient gas drainage
in the goaf of working face is by understanding the movement characteristics of mining overburden, the reversing spa-
tial morphology of overburden mining-induced fractures, thus proposing accurate gas drainage technology. In

the deep mining conditions of a coal mine in Shanxi, using the surface borehole full-columnar in-situ monitoring meth-
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od, the evolution process of overburden movement during the mining process of the working face is studied to
reveal the movement characteristics of the key strata. On this basis, the spatial morphology development characteristics
of overburden mining-induced fracture is obtained by inversion, and the specific ranges of “three zones” of overly-

ing gas release and migration, “0” shaped fissure zone, and the “horizontal three zones” of overburden movement
are determined. A precise extraction technology is proposed for directional long borehole in roof on the test working
face, including the borehole layout level, the horizontal distance extending into the working face, and the optimal time
for drainage. The test results show that the overburden movement under deep mining conditions will go through five
processes of change, including the influence stage of coal wall support, the stage of breaking movement of low-level
rock layer, the rapid rotation stage of broken overlying rock, the downward compaction stage of high-level overlying
rock, and the stable stage of overall overburden movement. Among them, in the stage of breaking movement of low-
level rock layer and the rapid rotation stage of broken overlying rock, the overburden mining-induced fracture
space develops rapidly and the separation space in the overburden and breaking fracture penetrate each other and form
a gas-conducting fracture zone, which provides space for the gas gathering and transportation in the mining area, and
it is a favorable time to extract the goaf gas. The precise extraction technology of directional long borehole in roof based
on the spatial morphology inversion of overburden mining-induced fractures makes the gas drainage ratio be improved
by an average of 57.5%, effectively ensuring the safe mining of the working face.

Key words: mining-induced fractures ; spatial morphology ; strata movement monitoring ; precise gas drainage ; co-extrac-
tion of coal and gas;key strata
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Table 1 Physical and mechanical parameters of rock

o E/ WM REBUE PR o~
- (kN - m™3) H/GPa  5RJE/MPa  J/MPa ”

WA 25.8~26.5 4.2~79 19.5~61.0 2.9~7.3 0.23~0.27
BAE  25.7~27.6 2.9~6.3 10.5~46.8 1.9~4.9 0.25~0.31
WMEH  25.8~26.8 6.8~13.2 51.0~117.6 4.8~9.9 0.13~0.18
Wb 25.7~27.2 5.4~11.1 32.6~103.8 4.3~13.4 0.14~0.19
FbA 24.6~258 6.1~9.2 39.4~88.9 3.7~7.8 0.18~0.24

T R 2 dme/ M ~ R,
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Table 2 Discriminant results of key layers

o B, W, BE KRR o B, K HE P o B, HE/ HE P
i m m 'ﬁ ﬁ {E ﬁ ) m m ﬁlﬁ {E ﬁ ) m m ﬁ@ 1E ﬁ
121 450 450 #HEDE 80  3.05 273.70  4HEGA 39 1475 550.90 WA WICHEE
120 410 8.60 WEIRH 79 9.55 283.25 WIHERHE 38 3.15 554.05 HbA

119 430 1290 ZHEbeA 78 1.35 284.60 AV 37 5.10 559.15 ®bRRUEE

118 470 17.60 WHEIEA 77 11.15 295.75 WHkRHE 36 4.95 564.10 HEAE

117 240 20.00 H¥wber 76 7.60 303.35 4HE 35 10.70 574.80 RbRIEE

116  8.05 28.05 WA 75 4.65 308.00 rhbH 34 500 579.80 MEbAE  WICHEE
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114 735 4130 WHEEA 73 230 317.55 MibH 32 5.80 591.35 Wl WICHZE
113 6.75 48.05 #bs  EXEE 72 5.45 323.00 WERA 31 4.55 595.90 A

112 3.60 51.65 ®WEEH 71 1.55 324.55 b 30 1.60 597.50 ®bIEIE A
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Fig.14  Spatial morphology of mining-induced fractures on working face
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