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Abstract: With the development of a variety of gateroads within or close to gob, the effect of gob on the distribution of
mining-induced stress is increasingly important. In view of the fact that the studies in this respect are few, Zhenchengdi colliery
is investigated through theoretical analysis, physical modelling, numerical modelling and field observation. Several research
means show that the more load the gob bears, the less the abutment pressure and vice versa. The longwall mining with
split-level gateroad (LMSG) has an asymmetrical panel geometry, which results in asymmetrical stress distribution. It has larger
gob stress and smaller abutment stress on elevating section side and smaller gob stress and larger abutment stress on
non-elevating section side. The caved rock cushion is conductive to avoiding dynamic ground pressure behavior for the LMSG
gob-side entry. The method for calculating the subsidence and rotation of the key blocks based on gob effect is obtained. The
smaller the angle of break, the smaller the gob pressure and the smaller the gob edge pressure. The gob affects the stress
concentration degree, the area and location of the stress concentration zones as well as the area of the yielded zone. The
theoretical analysis, physical modelling, numerical modelling and field observation have a good consistency.
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Fig. 1 Ground pressure in gateroad with gate pillar of 20 m
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Fig. 3 Stress distribution for LMSG
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Fig. 4 Stress distribution for LMSG after one side is extracted
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Fig. 5 Model of movement of key blocks above coal pillar in
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Table 1 Physical and mechanical parameters of soil strata

it JEJ¥/m YR /m 1/ (kgrm ) c/MPa  o/(° ) PUESRE/MPa EFUE/GPa BV E/GPa
Tii 20.0 142.1 2600 8.5 442 34.4 21.4 14.5
Vv 5.4 162.1 2550 3.6 33.9 18.6 10.4 9.7
R 3.6 167.5 2550 4.8 35.7 19.3 11.6 10.5
RFes 9.2 171.1 2540 8.2 43.9 32.3 19.8 13.4
MubA 5.7 180.3 2550 8.4 445 35.1 222 14.8
RS 8.2 186.0 2550 5.5 36.7 20.5 12.0 11.3
MubA 4.9 194.2 2550 8.4 445 35.1 222 14.8
Vv 5.4 199.1 2550 3.6 33.9 18.6 10.4 9.7
RS 6.4 204.5 2550 5.5 36.7 20.5 12.0 11.3
L Fes 5.8 210.9 2540 8.2 43.9 32.3 19.8 13.4
PR 3.2 216.7 2550 6.9 41.2 30.2 17.8 11.2
S 1.5 219.9 1400 1.2 27.1 4.7 6.9 42
RS 6.4 221.4 2550 5.5 36.7 20.5 12.0 11.3
MubA 2.2 227.8 2550 8.4 445 35.1 222 14.8
o ~Fg gt 5.0 230.0 1400 1.2 27.1 4.7 6.9 42
R 3.1 235.0 2550 4.8 35.7 19.3 11.6 10.5
LFes 4.2 238.1 2540 8.2 43.9 32.3 19.8 13.4
R e 4.8 2423 2550 4.8 35.7 19.3 11.6 10.5
Vv 5.0 247.1 2550 3.6 33.9 18.6 10.4 9.7
J& 20.0 252.1 2600 8.5 442 34.4 21.4 14.5
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Table 3 Parameters for gob materials
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Fig. 9 Numerical results of conventional longwall mining
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Fig. 12 Numerical results when angle of break is 90°
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