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Research on stress state and rock burst prevention technology in
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Abstract: To solve the problems of large deformation and high rock burst risk of goaf side roadway containing
gangue layer in fully mechanized top coal caving mining of inclined coal seams, this paper constructed a mechanical
model of coal pillar at the side of the lateral overhanging roof to study the variations of the stress field and plastic
zone of surrounding rock in coal pillar area during mining by numerical simulation. The results show that in the
elastic deformation stage of the coal pillar, the support force, deformation, and accumulated elastic energy of the
coal pillar increase with the increase of the suspended roof length. When there is a weak gangue layer in the coal
pillar at the goaf side in the roadway area, the stress concentration zone along the gangue surface is generated,
which can aggravate the deformation of the roadway and the movement of surrounding coal rock. When the roadway
roof above the coal pillar on the side of the goaf is not easily damaged, a suitable carrier and transfer channel of
elastic energy can be formed, resulting in the concentration of roadway stress, and increasing the risk of rock burst.
In view of the poor anti-damage ability of the coal pillar at the goaf side containing gangue, a pressure relief method,

which can relieve the near and far pressure in batches, was put forward. Then, schemes for roof pre-cracking and
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coal blasting were formulated, which could effectively reduce the deformation of roadway walls and shift the micro-
seismic vibration point to the upper roof far away from the working face. The proposed method can significantly
reduce the danger degree of rock burst and effectively ensure the safe mining of the working face.

Key words: inclined coal seam; coal pillars adjacent to goaf; weak layer of gangue; pressure relief technology; nu-

merical simulation
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Fig. 1 Layout plan of 150403 working face
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Fig. 2 Sectional view of 150403 working face (part of the area)
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Fig. 3 Distribution of microseismical vibration points in 150403 working face (Z=10" J)
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Fig. 4 Physical model of coal pillar with lateral overhang
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Fig. 6 Schematic diagram of the force of the coal pillar
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Fig. 7 Numerical simulation model
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Fig. 9 Stress distribution in the goaf of the working face
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Fig. 10  Stress field at 20 m in front of the working face when mining 100 m
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Fig. 11 Changes of stress before and after gangue weakening
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Table 1 Parameters of roof pre-split holes

L& fL42/mm L%/ m fhit e/ () 41 [ i /m 2iht ke FHRE/m
1 75 40 60 15 60 20
2 75 40 70 15 60 20

3 75 40 80 15 60 20
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Fig. 12 Layout of roof pre-split blast holes Fig. 13 Layout of coal blast holes
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Table 2 Parameters of coal blast holes
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1 75 16 65 5 6 8
2 75 16 50 5 6 8
3 75 20 10 5 9 12
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