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Fig.1 An analytical model for cracks containing confined water in the seam floor
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a — relative positions of the support stress and cracks;b — water pressure on the crack surfaces and in situ stresses disturbed by mining
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Fig.2 A rectangular crack subjected to compressive stress
(a=2b)
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Mechanical Properties of Cracks Containing Confined Water in the Seam Floor

MA Feng-kai,XIAO Hong-tian
(College of Civil Engineering and Architecture, Shandong Key Lab of Civil Engineering Disaster Prevention & Mitigation,
Shandong University of Science & Technology, Qingdao, Shandong 266510)

Abstract: The seam floor of coal fields in North China is Ordovician limestone containing abundant water, which has close hydraulic links with sur-
face water and other aquifers. Many large water inrushes occur because of water inrush paths forming between mining space and aquifers. Therefore, it is
of important significance to analyze the mechanical properties of cracks containing confined water in rock bodies of the seam floor. This work analyzed such
properties of cracks using the proposed numerical method. Tt is assumed that the cracks are subjected to uniform pressure and the influence of in - situ
stresses disturbed by mining activities is considered. Based on the superposition principle and fracture criteria, the mechanical properties of the cracks
having confined water in coal mining were analyzed. The upward development of the zone containing confined water during mining was discussed in de-
tails. Results indicate that under the joint action of confined water and coal mining, the cracks directly above an aquifer may grow, the height of the con-
fined water within the aquifer increases and the mining activity may induce water inrushes.
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