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Prevention measures for support crushing while mining out
the upper coal pillar in close distance shallow seams

JU Jin-feng, XU Jia-lin

(State Key Laboratory of Coal Resources and Safe Mining, School of Mines,
China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract Aiming at the universal support crushing disasters during mining out the upper coal pillars
in close distance shallow seams, the prevention measures for the disaster were proposed on the basis of
the inherent mechanism of the support crushing by theoretical analysis and simulation experiments. The
results showed that, while mining out the upper coal pillar, the three hinged structure of the key blocks
above the coal pillar was unstable, whose relative rotary movement would cause the key stratum
structure between the two seams to lose its balance because of overload. Thus the support crushing
accident in the mining face jammed. Therefore, the key to the disaster prevention was to regulate the
key blocks’ rotary movement. Hereby, the disaster prevention measures of the support crushing were
proposed by prompting the key blocks to rotate in advance, preventing and destroying their rotation. All
the prevention measures were verified by the similar material simulation experiments with a notable
field application effect.
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Table 1 Support crushing cases when mining out of the upper coal pillar in close distance shallow seams
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Fig.1 Moving process of the key blocks when

mining out of the pillar
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Fig.2 Simulation experimental result of support crushing
mechanism when mining out of the upper coal pillar
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Fig.3 Mechanical model of coal body in the boundary
of the upper coal pillar which has a abandoned roadway
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Table 2 Correction factor of the practice zone width
around the rectangular tunnel
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Fig.4 Moving process of the key blocks after the filling
in the uncompacted area of the goaf near the pillar
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Fig.6 Effect diagram of forced roof caving by pre-blasting
in the key block structure above the coal pillar
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Fig.7 Blasting diagram in the position of stopping line
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Table 3  Mixture ratio and the thickness of each stratum
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Fig.9 Simulation experimental results of the support crushing disaster prevention when mining out of the upper coal pillar
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