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Stability of Coal Pillar and the Law of Earth Surface Subsidence
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Abstract ; With the combination of theoretical analysis and numerical simulation method, the stability of coal pillar and
the law of earth surface subsidence in the non-uniform strip mining was analyzed and compared with conventional
homogeneous strip mining. The stress was formed in obviously non-uniform pattern in the strip mining and that act-
ing in the middle pillar was the largest;it was smaller on both sides of the pillars,and the plastic zone width was
slightly smaller than the middle pillar. With the coal pillar in the middle increasing, the stress gradually decreased,
and elastic bearing area of coal pillar increased gradually and the stability of coal pillar improved. Meanwhile the sur-
face subsidence value decreased from 480 mm through 420 mm to 400 mm,and impact tendency of coal pillar was al-
so reduced. To improve the stability of coal pillar system, the stability of the most fragile middle coal pillar should be
increased in light of system theory. The results indicate that non-uniform strip mining can improve the stability of
coal pillar bearing system reducing surface subsidence and the occurrence of percussive ground pressure.
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Tab.1 The mechanical parameters of rock

F5 HIEH O HE/(kg/m®)  FERGE/GPa WAL o KR II/MPa BURIEEEL/MPa NS/ CO)

1 A UEA 2 200 9. 66 0. 300 0.12 0. 002 21.1
2 e 2 650 9 660. 00 0. 220 4,00 1. 500 32.0
3 b=y 2528 3 230.00 0. 250 5.03 1.510 33.7
4 b 4 b 2712 7 838.00 0.234 12.15 2. 540 34.5
5 W& 2528 3 230.00 0. 250 5.03 1.510 33.7
6 YNRD & 2 637 14 180. 00 0.227 4,21 2. 866 36.0
7 ea 2 659 1 540. 00 0.298 4.11 0.569 32.8
8 3¢ M 1499 2 212.00 0. 240 2. 10 0.341 30.5
9 RH 2 507 5 493. 00 0.247 2.75 1.308 33.1
10 b E 2 714 11 680. 00 0.217 14. 04 4.246 35. 4
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Fig. 1 Distribution of the plastic zone of the middle pillar
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Fig. 2 Deformation of the vertical stress
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Fig. 3 Contour map of the surface subsidence
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Fig. 4 Contour map of the principal stress deviator
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