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Instability mechanism and technique of surrounding rock control of

water-enriched roofs of coal drifts

YAO Qiang-ling, LI Xue-hua,QU Qun-di

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

Abstract ; In order to study immediate roof of silty mudstone early to be taken place roof fall under effect of fissure wa-

ter, presented en-riched coal roadways instability mechanism by the means of synthesizing practical , sampling laborato-

ry tests and theory analysis. This mechanism is that some crack produce by excavation connect aquifer of main roof , mi-

crostructure of silty mudstone are contents of lots of hydrophilicity minerals and fracture , meanwhile, and then silty

mudstone produce highly expansion stress and make disintegration after absorbing water. Basis of bolt destroyed and

highly expansion made the water-enriched roofs instability. Meanwhile , for this mechanism, proposed a technology for

controlling roofs stability, including water retention, optimizing sectional drawing of roadway and high pretensioned

stress. Field test indicates that semicircular arch roadway, hydrophobic holes and combined support system with high

pretensioned stress bolts can maintain the roof stability in this kind of coal drifts.
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Fig. 1 Rock columnar section
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Fig. 2 The roadway roof instability under action of water
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Table 1 Results of mineral qualitative analysis
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Fig.3 X-ray diffraction qualitative analysis of silty mudstone
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Fig. 4  Microstructure of silty mudstone
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Fig. 5 Schematic diagram of expansion experiment
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Table 2 Results of expansion experiment
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Fig. 6 Relationship between expansion deformation,
disintegration and time
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Fig. 7 Sectional drawing of original support parameters
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