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ABSTRACT

Coal and. gas outburst is one of the most dangerous disasters in
coal mines. The happening and developing process of this disaster
has been studied in theory and practice for more than one hundred
years, a lot of experience to prevent and control this disaster has
been accumulated, but up to now, there is not one systematic theo-
ry which can explain all outburst phenomena in coal mines and be
used to supervise the outburst prevention and control work directly.

In this book, the static stress field of gassy seam around work-
ing face and its change during advancing process have been first de-
duced. The changes of any coal mass point in the course of coal and
gas outburst have been analysed. It has been found that the basic
characteristics of coal body breaking in the process of outburst are
the forming, losing stabality and throwing out of the spherical shell
coal, as a result, the “spherical shell losing stability” hypothesis
about outburst mechanism is presented. In this hypothesis, three
mechanics conditions are given which should be satisfied during out-
burst happening in coal seams, and the law of energy dissipation in
the course of outburst is also brought to light. A lot of spherical
shell coal inside outburst hole has been found by many outburst sim-
ulation experiments, by which this hypothesis is proved from test
angle. Besides, all outburst phenomena happening in coal mines can
be explained satisfactorily by the hypothesis.

Moreover, by analysing the measures of prevention and control
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outburst used in coal mine with the principles of “spherical shell los-
ing stabality”, new explanation on the effect of these measures can
be made, and their improving methods can also be obtained. With
the principles of “spherical shell losing stabality”, a new and precise
outburst prediction method and a more effective outburst prevention
and control method are presented.

This book is suitable for the undergraduates and postgraduates
of mine safety and mining speciality in university, and it also has an
important reference value to the technicians who engage in outburst
prevention and control in coal mine.

the author
Nov. ,1997
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