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Abstract

Coal or rock containing gas is a kind of three-phase
medium, which is made from free gas,adsorption layer and
solid. In order to realize its properities and fracture mecha-
nism, the single phase material’s behaviors should be stud-
ied first. This book will study the physical structure of coal
or rock containing gas by means of fractal, especially the
fractal distributions of pores,porous surfaces and particales
which are very important factors affecting the strength of
coal or rock containing gas and the storage and transporta-
tion behaviors of gas in coal seams. Finally, the fractal
model of coal or rock physical structure is built up. The
physico-chemical reaction between adsorbent and porous
surface are investigated. On the basis of the investigation,
we find that the Terzaghi’s effective stress theory can not
describe the porous adsorbed gas action correctly. And a
new conception-" corrosion-damage” action of porous gas is
put forward. The ”corrosion-damage” mechanism of coal or
rock containing gas is analysed. In the study of gas flow in
coal seams, an inverse mathematical method is applied in
analysis of several gas flow problems.

On the basis above ,the rheological properties and mo-

tive behaviors of coal or rock containing gas are studied sys-
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tematically both in laboratory and in site. The investigation
results prove that the ” corrosion-damage” action of porous
gas plays a very important role in the material damage pro-
cess.

Since the hypothesis of coal (rock) and methane out-
burst based on static elastic and plastic mechanics gives no
consideration to time,it can not give a satisfactory explana-
tion to the outburst occurrence and its development. Many
of the practical phenomena have showed that the behaviour
of coal(rock) containing gas affected by excavating is a dy-
namic rheological course and is related closely to time. But
until now the rheological property of coal containing gas is
hardly researched home or abroad. Thus the method of rhe-
ology is applied to studying the rheological property and
outburst mechanism of coal (rock) containing gas in this
book.

The results of the tri-axial creep test prove that the
coal containing gas is a kind of rheological material and its
tri-axial creep mathematic model is set up and tested. Also
its rheological mathematic model is set up,and a dynamic e-
quation is put forward under the condition of constant stress
ratio.

The tri-axial creep of coal (rock) containing gas pre-
sents obviously three periods when the stress exceeds its

yielding force. And we find that, when the gas pressure is
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high and its absorb capability is strong,the strength of coal
(rock) containing gas becomes low. Its Yang’s modulus is
higher before it’s yielded ,and its fracture speed is higher af-
ter it’s yielded. This evidence reveals the important function
of the porous gas during coal(rock) and methane outburst.

The rheological property of a material changes accord-
ing to its strength and the compression condition. If the
strength of coal or rock tontaining gas is relatively high,
the static elastic and plastic property will be dominant ; if
the strength is low,the rheological property would be domi-
nant; the harzard phenomenon of the former one is rock
burst and the latter one is coal and methane outburst.

The tests show that the strain of relatively soft coal
containing gas is mainly irreversible viscous and plastic
yielding. Thus the external work is mainly transformed into
internal dissipation power,only a small part of the work is
transformed into internal elastic energy.

On the basis of the study of the rheological property of
coal containing gas,a dynamic rheological explanation and a
" rheological hypothesis of coal (rock ) and methane
outburst” are put forward. Instantaneous and delayed out-
bursts are started respectively by dynamic rheological frac-
ture and creep fracture of coal containing gas. The develop-
ing procedure of outburst is controled by dynamic rheologi-

cal process.
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The coal affected by excavating is in the rheological
state of outburst preparation. And methane is supplied to
the outburst happening zone through the original and new-
ly-emerging cracks . The approaching of outburst hole
boundary to outburst preparation boundary and the increas-
ing of lateral stress can make the outburst stop. All of the
outburst phenomena can be explained satisfactorily by the
rheological hypothesis of outbursts. '

A general rheological safety theory of safety science is
built up on the basis of abstraction from different scientific
fields,and its mathematical model is set up.

Finally,I will express my honestly thanks for professor

S. N. Zhou and his help.

Xueqiu He

March. 20,1995.
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