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Hierarchical monitoring for coal bumps and its study and
application of early warning methods
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Abstract: To get early warning for coal bumps effectively , the methods commonly used for the monitoring of coal bumps
and their advantages and disadvantages were discussed, and monitoring problems of coal bumps currently were
showed. Based on the mechanism of coal bumps, the application model of the hierarchical monitoring was established.
It is widely considered that hierarchical monitoring mode of highly complementary can merger their respective charac-
teristics and make up for their respective shortcomings. Taking the Xinzhouyao Cola Mine as an example, it shows that
the dangerous areas of coal bumps can be real-time monitored and the dynamic development can be mastered by the
microseismic technology in the whole mine. By the electromagnetic radiation cooperation the stress variation of sur-
rounding rock of mining space can be mastered continuously and dynamically,and the further dangerous areas can be
found. In addition, the detection of drilling cutting can confirm to dangerous degree effectively. The analysis methods of
early warning for microseism, electromagnetic radiation and drilling cutting were comprehensively and detailedly re-
searched in this paper. The engineering practice shows “global scope-zone-locality” in the space can be formed, and
“real time-continuity-development” in the time can be achieved, and the disasters of coal bumps can be effectively

early warned by the hierarchical monitoring technology of the stronger complementarity.
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Fig. 1  Monitoring methods of coal bumps
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Fig. 2 Sketch of hierarchical monitoring of coal bumps
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Fig. 3 Plan and profile of microseismic events of high energy
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