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Simulation of Fault Effect on Mining Failure of Coal Seam Floor and Its
Application in Water Disasters Control
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Abstract: Five water inrush events happened in Liangbei coal mine. The water source was from the confined Cambrian karst
aquifer under the coal seam. According to the hydrogeological conditions of Liangbei coal mine, the numerical models, including
non-fault and fault models, were established with FLAC package. Based on the theory of rock mechanics and seepage mechanics,
numerical simulations were directed for revealing the failure evolution of the seam floor above the high pressure confined aquifer.
Different fault factors such as fault depth and location controlling the failure of coal seam floor were discussed. Simulation results
showed that failure depth for the fault model increased 20%—-33% compared to the non-fault model. The fault zone, especially
the area of 10 meters ahead of the fault to 15 meters behind the fault, must be paid more attention to. Accordingly, the grouting
reinforced projects were designed for No. 11041, 11151, 11111 working faces in Liangbei coal mine. Targeting the failure zones
of coal seam floor and fractures on top of the confined Cambrian karst aquifer, the grouting projects reinforced the water-resisting

strength of the coal seam floor, which assured the safe mining in Liangbei coal mine.
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Fig. 1 Curve showing the process of water inrush from coal seam floor of Liangbei coal mine
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Fig. 2 Scheme of coal mining model
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Table 1 Major geomechanical parameters of sedimentary rocks for simulation
ik 9/ (kg X m) FPERL I/ GPa MEL/NAY EEEEFf1 ) HUHIB EE/MPa K2R J1/MPa
b 2650 30 0.21 37 2.9 2.5
W2 2000 14 0.3 30 1 12
et 2600 20 0.29 30 1.2 2.0
L, -LJK#H 2700 88 0.2 30 3 3
L/j{ﬁ 2700 88 0.2 30 3 3
L-L KA 2700 88 0.2 30 3 3
L-L K 2700 88 0.2 30 3 25
FEI A+ 2700 100 0.2 30 3 3
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Table 2 Geomechanical parameters of the fault
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Fig. 3 Failure of the seam floor for non-fault model
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Fig. 4 Failure evolution of coal seam floor for fault model
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Table 3 Modeling results of failure for fault model
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