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Study on underlying coal seam stress distribution and failure characteristics

in slicing mining of extra-thick coal seams
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Abstract : For the extra—thick coal seam layering mining, grasping the stress distribution law and deformation characteristics of the under-
lying coal seam after coal mining can provide some theoretical basis for studying the evolution law of permeability distribution of the under-
lying coal seam and accurately determining the gas enrichment area in gob. Therefore, in order to clarify the stress distribution law and de-
formation characteristics of coal seam under inclined extra—thick coal seam, the numerical simulation calculation of coal seam mining with
different coal seam inclination was carried out. First, based on the theory of gob compaction, the stress—strain relationship of caving rock
mass in gob was obtained, and then the mechanical parameters of caving rock mass in caving zone were determined by trial and error. On
this basis, through numerical simulation calculation and analysis, the influence law of coal seam inclination change on the stress distribu-
tion and failure characteristics of the underlying coal seam was obtained. The results showed that:in the scope of gob floor, with the in-
crease of coal seam inclination, the 'O’ ring of gob stress recovery is no longer distributed symmetrically in the central strike line of gob,
but migrated to the lower part. Along the dip, the lateral stress concentration coefficient at both the upper and lower ends of the gob de-

creases with the increase of the coal seam dip angle, but the lateral stress concentration coefficient at the upper dip end is always smaller
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than that at the lower dip end. Along the strike, in the working face floor, the stress concentration coefficient of advance support increases

with the increase of coal seam dip Angle. Finally, through the analysis of the distribution of the plastic failure zone of the underlying coal

seam, it can be seen that the plastic failure depth of both the working face and the upper inclined floor increases with the increase of the

coal seam inclination, but the failure depth of the upper inclined floor is always smaller than that of the lower inclined floor. The location

of the maximum plastic failure depth of the gob floor is gradually away from the middle of the gob, and tends to the lower end.

Key words: coal seam dip angle ; extra—thick coal seam; floor stress; underlying coal seam;gas enrichment
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Table 1 Rock mechanics parameters of each seam
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Table 2 Physical model sizes of different coal seam dip angles
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Table 3 Mechanical parameters of backfilling rock mass
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Fig.2 Inversion results of mechanical parameters
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Fig.3 Stress distribution diagram with different inclination angles
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Fig.6  Stress distribution of different depths along tendency of underlying coal seam
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Fig.7 Plastic distribution of roof and floor when working face with different coal seam inclination is pushed 400 m
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