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Study on mining water inrush mechanism of buried fault under coal seam floor

above confined water body
ZHANG Yujun'*?, ZHANG Zhiwei'?, XIAO Jie*, LI Youwei*, YU Qiuge'?
(1.CCTEG Coal Mining Research Institute, Beijing 100013, China; 2. Coal Mining and Designing Department, Tiandi Science and Technology Co., Ltd.,
Beijing 100013, China; 3. State Key Laboratory of Coal Mining and Clean Utilization, Beijing 100013, China;
4. China coal research institute, Beijing 100013, China)

Abstract: Due to the wide distribution, large quantity, strong invisibility and difficult detection, the activated water inrush of buried fault
on the bottom strata has become one of the main forms of deep mining water inrush. According to the development scale and spatial loca-
tion of buried fault, three modes of water inrush are summarized: water inrush due to connection of floor and buried fault, water inrush of
upper and lower buried fault. According to the water inrush mode of the floor of buried fault at the bottom of coal seam above stressed wa-
ter body, the development of induced floor stress during mining, the extension of buried fault and the evolution of water inrush passages
during coal mining are studied by mechanical analysis, physical simulation of floor water inrush and FLAC3D numerical modelling. The
results show that with the advance of working surface, the floor rock close to the coal seam is subjected to a compression-unloading-recov-
ery process forming mining-induced failure zone. The stress within the floor is horizontal “S” shape with a boundary of the working face.
Under the effect of mining-water pressure-buried fault, the buried fault blocks the extraction-induced stress with the movement of the

working face. The degree of damage of the mining pressure-hydraulic pressure of the buried fault is earlier and more serious which is more
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likely to induce the development of water conducting fractures. The pre-existing fractures of buried fault expands and develops upward in

the opposite direction of advance of the working face, forming the water inrush passages by connecting with the mining-induced destruc-

tion zone. The rise of the pressured water is closely related to the mining fracture development. The rise intensity of mining-induced pres-

sured water and the range of strong seepage area develop gradually with the advance of the working face. The buried fault mining area

above the hidden fault. The amount of water increases gradually with the advance of the working surface. On the basis of the division of

the floor with buried fault into “buried fault mining activation area, water blocking area and mining-induced area”, the water inrush mech-

anism of floor containing buried fault above the pressurized water is revealed.

Key words: floor concealed fault; water inrush mechanism; numerical simulation; physical simulation; Mining-water pressure action
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Fig.1 Water inrush pattern of hidden faults in coal seam floor
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Fig.7 Coal seam floor stress monitoring
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Table 1 Rock mechanics parameters

13 DB SR — RS YRR
() GPa MPa MPa
db 1 33 52 0.23 3.6 12
db2 36 2.1 0.33 1.8 0.2
db 3 32 4.8 0.23 3.1 1.1
db 4 31 1.9 0.32 1.6 0.2
db 5 39 53 0.24 2.5 2.0
db 6 30 2.6 0.36 2.2 0.21
db7 36 4.9 0.24 2.7 3.0
gs 1 35 3.1 0.26 3.6 0.52
gs2 22 1.1 0.23 03 03
gs 3 34 3.0 0.27 2.2 0.21
de 18 03 0.33 0.1 0.1
me 28 1.3 0.23 0.3 0.3
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Fig.10 Numerical model
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Fig.11 Calculation results of plastic zone at different advan-

cing distances
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Fig.12 Calculation results of seepage field at different advan-

cing distances
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