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Study on rational layout of floor gas drainage gateway in high gassy—outburst seam

LIU Zhiwei,ZHANG Shuai
( Chongqing Research Institute, China Coal Technology and Engineering Group, Chongging 400037, China)

Abstract:In order to solve the rapid heading and safe and high efficient mining in the high gassy—outburst seam of Xintian Coal Mine, a
floor gas drainage gateway headed along strike direction of the coal mining face was provided. An ultra high hydraulic slotting and permea-
bility improved technology was applied to the gas pre—drainage along the seam gateway. Meanwhile, during the mining period, the seam
gateway could be applied as an air return gateway with a Y type ventilation mode. The theoretical calculation of the floor slip line field and
the FLAC™ numerical simulation were applied to calculate the floor failure depth and to determine the layer location of the floor gas drain-
age gateway with a distance of about 14 m to the floor of No.4 seam. The excavation disturbance stress concentration zones of the numerical
simulation gateway were within a 5 m scope along the two sidewalls of the gateway. A superposition of the stress concentration zone in the
gateway could be avoided. The layout scope of the floor gas drainage gateway was defined. And the total length expression of each borehole
raw was established and the best solution was conducted as 125 m. Finally, the horizontal distance to the transportation gateway was deter-
mined as about 10 m. The results showed that the hydraulic slotting, pressure released and permeability improvement of the floor gas drain-
age gateway could realize the 15 days gas drainage target of the transportation gateway. The deformation volume of the roof and floor in the
floor gas drainage gateway were about 20 ¢cm and 15 c¢m and late the gateways were stabilized. Thus,a safety and high efficient mining of
the coal mining face could be ensured.
Key words: high gassy—outburst seam; ultra—high pressure hydraulic slotting; slip line field theory; FLAC™ numerical simulation; floor

failure depth
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Fig.1 Layout of the mining face
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Fig.2  Fracture mechanics model of mining face floor
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Table 1 Roof and floor physical mechanical properties
of No.1402 mining face
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Fig.3 Plastic zone distribution of mining face floor damages
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Fig.4 Influence scope of roadway excavation

mutual disturbance
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Fig.5 Floor gas drainage gateway arrangement
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Fig.6  Displacement between roof and floor

of floor gas drainage gateway
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