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Study on gas migration law in goaf under the influence of small faults
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(1. College of Safety Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China; 2. Henan Province Gas Geology and Gas Control Key
Laboratory, Jiaozuo 454003, China; 3. State Collaborative Innovation Center of Coal Work Safety and Clean-Efficiency Utilization,
Jiaozuo 454003, China; 4. Henan Shenhuo Group Co., Ltd., Yongcheng 476600, China)

Abstract: In the process of coal mining, small faults can lead to the accumulation of gas in the goaf, forming a gas enrichment zone, which
poses a great threat to production safety. Therefore, it is necessary to study the gas migration law in the goaf under the influence of small
faults. By using UDEC software to numerically simulate the failure process of the overlying strata in the goaf, the porosity of the overly-
ing strata under the influence of small faults is calculated, and FLUENT software is used to numerically simulate the gas migration law in
the goaf considering the influence of small faults during the mining process. Research has shown that: (D the working face is 20 m away
from the small fault, and the sliding phenomenon first appears from the top of the small fault, and the displacement of the overlying rock

layer in the goaf begins to be affected by the fault; When the working face reaches the fault, due to the sliding of the fault, the hanging wall
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rock mass undergoes a rotation phenomenon on the fault surface, supporting the rock strata in the goaf. The displacement of the overlying
rock collapses significantly, and the rock strata collapse lags behind; The influence range of small faults is limited, and after the working
face passes through the small fault for 60 m, the displacement law of the overlying strata in the goaf gradually returns to normal. 2) By
analyzing the displacement characteristics of the overlying strata in the goaf containing small faults, the displacement of the overlying
strata in the goaf and its fitting formula were obtained. The three-dimensional porosity distribution law was calculated: within the range of
the caving zone, the porosity of the overlying strata is the highest at four corner positions, and there is also an increase in porosity near the
inlet and outlet air tunnels of the faults; Within the fracture zone, except for the position where the fault is close to the inlet and return air
roadway, the porosity is relatively low and the change is not significant in other positions. (3) Obtained the gas migration law in the goaf
under the influence of small faults: At a distance of 50 m from the fault in the working face, the gas migration in the goaf is almost not af-
fected by the fault; When the working face advances to the fault, the gas migrates along the advantageous escape channel generated by the
high porosity overlying rock near the fault towards the deep part of the goaf. At the same time, the gas in the hanging wall also transfers to-
wards the deep part, causing a large amount of gas to accumulate in the lower wall of the fault, which may cause the gas to flow into the
working face and return air roadway with the leakage air; When the working face passes through a fault of 50 m, the gas in the goaf contin-
ues to transfer towards the vicinity of the upper corner; When the working face passes through a fault of 100 m, the gas migration in the
overlying strata of the goaf shows a turning phenomenon, and the gas concentration in the upper corner and lower wall caving zones is
high.

Key words: small faults; gas migration; overburden movement; goaf
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Table 1 Mechanical properties of coal seam and overburden

HE JE S /m W /(kgm ) IR iE/GPa By YIRS 5/GPa B S1/MPa HUHI3HEE/MPa PN EESEE A1/ °)
e 5 2500 66.62 26.35 18.00 3.8 39
P 2 2700 78.84 24.44 25.00 32 43
Rl 5 2500 70.62 28.35 16.00 38 37
[l 8 2500 66.62 26.35 18.00 3.8 34
W 7 2355 70.92 26.55 14.00 3.8 39
W 4 2500 66.62 26.35 16.00 3.1 34
bz =3 3 2250 54.39 2227 19.00 3.8 30
b 6 2700 78.84 24.44 25.00 32 41
EilE 6 2355 62.92 26.55 1.04 1.1 27
o3 2 1450 10.55 10.54 0.80 0.8 16
W 4 2355 62.92 26.55 1.24 1.1 35
B 8 2700 78.84 24.44 25.00 12 41
VS — 2000 2.00 2.00 0.50 0 18
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