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Adaptability research and application of rapid gob-side entry retaining formed
by roof cutting and pressure releasing with composite roof and
medium thick coal seam
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Abstract: In order to solve the problems of the waste of coal pillars and the limitation of working faces, the rapid
gob-side entry retaining technology by roof cutting and pressure releasing was introduced into the 8304 working
face of Tashan coal mine. The technological process and the space-time relationship of the new gob-side entry
retaining technology were summarized, based on which the surrounding rock structure was divided into coal
support zone, dynamic pressure zone and lane stable zone. Taking 8304 working face as an example with
composite roof and medium thick coal seam, the relevant parameters of six key technologies including roof
cutting, shaped blasting, constant resistance anchor cable support, retaining support, temporary support and loose
blasting were respectively designed. The technical effects of related designs were verified by numerical simulation
and field test. The practice results show that the ultimate convergence of the roof and the bottom of the roadway is
261 mm, the shrinkage of the two sides of the roadway is 390 mm, the effective section size of the roadway is 2
839 mmx4 610 mm, and the remained roadway is sufficient to meet the reuse requirement of adjacent working faces.
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Fig.1 Layout and roof lithology of 8304 working face
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Table 1 Roof strata of coal seam!”
75 i WEm  BEE/m FE/(KN e m ) FURRE/MPa NEEMA(C) FES/MPa  AEUEE/GPa BT E/GPa
@® ekl 1.44 1.44 22 32 28 0.2 0.20 0.15
@ s 5.46 6.90 23 73 32 1.0 3.81 3.05
® s 0.80 7.70 22 32 28 0.2 0.20 0.15
@ e 2.89 10.59 24 8.4 33 2.6 11.49 7.26
® k= 1.23 11.82 22 32 28 0.2 0.20 0.15
® b 1.30 13.12 24 8.4 33 2.6 11.49 7.26
@ s 0.60 13.72 23 73 32 1.0 3.81 3.05
e 1.28 15.00 22 43 32 0.8 2.11 1.86
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Fig.2 Principle of roof cutting and pressure releasing gob-side
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Fig.3 Process zoning map of roof cutting pressure-relief gob-side entry retaining
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Fig.4 Stress analysis with roof cutting
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Fig.22 Numerical calculation model
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Fig.23 The simulation results of 4-4 section
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Fig.24 The simulation results of B-B section(unit: Pa)
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Fig.27 Monitoring diagram of typical hydraulic support
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Fig.28 Pressure statistics of hydraulic support in working face
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Fig.29 Monitoring design of roadway(unit: mm)
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