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ONE-DIMENSIONAL FLOW MODEL FOR COAL-GAS
OUTBURSTS AND INITIATION CRITERION

Yu Shanbing

(Institute of Mechanics, Academia Simica)

Abstraet  To analyse the mechanism of coal-gas outbursts, a one-dimensional flow mo~
del is established. A break-start criterion of coal, as a basic criterion of outbursts, is given. In this
ideal model, the tectonic pressure before excavation, as a load on coal mass, affects break-start
and then the flow field. The flow field is decoupled with the stress field of coal, so that che gas
seepage, the break-start of coal and the consequent two-phase flow, and pure gas flow, can be
analysed independently of the stress field.

Tunnelling, the external disturbance that intensifies the seepage flow relatively, is an essen-
tial factor to initiate outbursts. Steady tunnelling makes the seepage tend to become steady. From
the asymptotic solution-steady seepage solution, the initiation criterion is obtained. This criterion
includes three conditions: possibility condition, it is a tectonic pressure condition; incubation
condition, a tunnelling or gas condition; and triggering condition, a seepage velocity condition.

Key words coal-gas outburst, criterion, break initiation, gas seepage, tunnelling



