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Numerical analysis on the process of water inrush from the floor of seam 12
in Fangezhuang coal mine

LIU Honglei, YANG Tianhong, YU Qinglei, CHEN Shikuo, WEI Chenhui
(College of Resources and Civil Engineering, Northeastern University, Shenyang 110004, China)

Abstract: Based on the hydrogeological conditions in Fangezhuang coal mine, the hydraulic model for rock mass
in coal mining with confined water was constructed. The author applies coupling system of flow & solid in rock
failure process analysis to simulate and study the whole process of the initiation of fractures, extension and forma-
tion of groundwater inrush pathway. With the analysis of damage distribution, stress and seepage field evolution,
the process of the evolution from water-resisting strata to inrush pathway about the floor of complete mudstone
under the condition of mining disturbance and hydraulic driving is clearly revealed, and the water rush pathways
are determined. Furthermore, the effects of water inrush under different water pressures in sandstone are discussed.
The results show that the water inrush of coal seam 12 depends on the pressure of water in sandstone. The water
pressure has a positive correlation with water bursting coefficient in the conditions of mudstone thickness, with the
increasing water pressure, water inrush becomes easier. This research provides theoretical basis for forecasting and

prevention of water inrush from the floor of coal seam 12.
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Fig. 1 Numerical model for simulation
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Table 1 Mechanical parameters and sizes of water inrush model
/m /MPa /MPa /kg'm™ /m-d”!
1 40 20 000 60 0.30 2300 0.01 0.01 20
2 20 18 000 35 0.27 2 630 0.01 0.01
3 12 3 16 000 25 0.30 1520 0.01 0.01 10
4 12 18 000 35 0.27 2 630 0.01 0.01
5 40 36 000 100 0.15 2610 10 1.00 4
6 65 18 000 35 0.27 2 630 0.01 0.01 2
7 20 30 000 100 0.17 3000 10 1.00 20
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Fig. 2 Numerical results of inrush pathway formation and inrush process of groundwater
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Fig. 3 The curves of major principal stress
along the section A-A'’
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Fig. 4 The curves of vertical displacement along
the section A-A’
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Fig. 5 The curves of fluid flow along the section A-A’
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Fig. 6 The distribution of damaged area

9

20
90 100 110 120 130 140 150 160
HE 1) AT B /m

7 A-A’
Fig. 7 The cures of vertical displacement along the section A-A’
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Fig. 8 The curves of vertical displacement along the section A-A’

Fig. 9 The process of groundwater inrush
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Table 5 Gas production of different fracturing fluids STk
L6( ) Ho6( )
7 11.7 5.4 (1) ’ ’ =53
8 24.0 6.3 7] 2006 26(11) 110-112
9 29.6 10.5 [2] FPF
10 30.0 13.8 ] 2007 24(3) 55-56
11 29.4 16.2 [3]
12 30.6 16.5 ] 2007 142(7) 49-52.
L6 H6 2008 7 5 [4] ]
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