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Crack propagation mechanisms and stress evolution of floor under dynamic
disturbance in deep coal mining
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Abstract: Inrush accidents are easily and frequently caused under high geostress and rising of dynamic disasters which induce
crack propagation of rock mass in deep coal mining. So it is important to study the crack propagation mechanisms under
dynamic disturbance. According to the elastic theory, the influences of dynamic disturbance of roof on stress of floor are
analyzed. The evolution of stress and displacement under dynamic disturbance is simulated. Based on the unloading rock mass
mechanics, the propagation mechanisms of cracks in the bottom effect zone under dynamic disturbance and inrush channel
development zone under unloading are studied by stages, and the penetration effect of cracks is explored based on the seepage
characteristics of rock mass under confined water pressure, and then engineering verifications are carried out. The results show
that with the increasing dynamic disturbance intensity, the stress in the bottom effect zone increases nonlinearly. The larger the
dynamic disturbance intensity, the higher the starting points of stress unloading, and it easily meets the critical stress of
instability propagation of cracks. The dynamic disturbance intensity determines crack propagation and seepage mechanisms,
and when the stratum depth of permeability suddenly increased in the inrush channel development zone is larger than the
thickness of aquiclude, water inrush of floor will be induced.
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Table 1 Lithologic features for roof and floor
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Fig. 1 Distribution of vertical stress of floor after roof weighting
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weighting interval under different advance distances
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Fig. 3 Curves of vertical displacement of floor under different
weighting intervals
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Fig. 6 Curves of permeability coefficient of floor in deep mining
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Table 2 Crack propagation mechanisms of floor rock mass under

dynamic disturbance in deep coal mining
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Fig. 7 Stress-strain and strain-permeability curves of rock
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Fig. 9 Penetrating images of ground radar
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dynamic disturbance in deep coal mine
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