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Mechanism and application of inducing high-gas coal outburst
from borehole by waterjet slotting

SHEN Chun-ming' > WANG. Dong" > ZHANG Lang' > GUO Jian-hang' > LIN Bai-quan’

(1. Mine Safety Technology Branch China Coal Research Institute Betjing 100013 China; 2. National Key Lab of Coal Resource High Efficient Mining and
Clean Utilization Beijing 100013 China; 3. School. of Safety Engineering China University of Mining & Technology Xuzhou 221116 China)

Abstract: In terms of the waterjet slotting induced phenomenon of coal and gas outburst from the borehole the mecha-
nism of coal and gas outburst induced by waterjet slotting was discussed and the criterion formula of inducing instabili—
ty was deduced. Based on the 2 —1 coal seam in No. 10631 transportation roadway at Guhanshan Mine the ANSYS nu-
merical simulation software was used to analyze the stress distribution and evolution of the slotted coal. In addition

based on the crack extension theory the waterjet impacted coal and fracture characteristics were analyzed by testing.

Also the field test and application were conducted. Numerical simulation and testing results show that under the condi—
tion of confining pressure a significant stress change area around the slot was formed which was enhanced with the in—
crease of slot depth. Three phases were divided when a large diameter waterjet impacted coal seam including early re—
sponse stability disruption and abrupt failure. The coal fracture was instantaneous. Field test and application show that
the waterjet slotting induced the coal to be instable and moved which could explain the outburst phenomenon. The ac—

cumulated and transient gas emissions in slotting borehole were three to four times higher than that in conventional
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boreholes which improved the ability of borehole gas extraction and the prevention of coal and gas outburst.

Key words: waterjet slotting; instability inducing; borehole; high gas; gas extraction
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