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Abstract: Water-inrush is one of the most difficultly predicted and controlled mining accidents. On the basis of
accident-causing theory, the conceptual model of mine water-inrush is developed; and the risk sources of mine
water-inrush are classified into inrush water-sources, inrush passages, inrush-induced factors and salvage failure.
Based on fault tree analysis, the fault tree model of mine water-inrush is constructed and the method to assess the
risk of water-inrush is proposed. Taking Yangzhuang Mine, a key state-owned coal mine, for example, four types
of risk sources of water-inrush from six southern-surrounding local mines are analyzed; and the water-inrush fault
tree model of Yangzhuang Mine is constructed. The least cut-set to find out the most dangerous water-inrush paths
is derived; and the least path-set to optimize the most effective water-inrush controlling way is presented. The
result shows that there are 306 kinds of possible water-inrush cases for Yangzhuang Mine; and the most effective
way for controlling water-inrush hazards is to strictly prohibit the local mines exceeding their permitted and
authorized boundaries. It shows that the fault tree analysis can be effectively used in safety assessment of mine
water-inrush accidents.
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Fig.1 Conceptual model of mine water-inrush
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Fig.2 Fault tree model of water inrush for coal mining
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