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VYolume One

The coal industry is one of the main sectors for the national economy.
Coal is taken 94% ~96% of the national energy total consumption.
The national coal production mined in Ukraine actually is all came
from underground mines. The products of the coal industiry are pre-
cious. During the coal mining period, a large number of the mines in
Ukraine are subsidized by the State in order to compensate the deficits

of the mines.

The Donetsk Coalfield Company is the main coal supplier. Under the
conditions of the coalfield, the seams to be mined would be very diffi-
cult. The difficulties are as followings: The seams to be mined are
thin (and are mainly 0. 7 m thick and 0. 7 m to 1. 2 m thick) . The
seams in between the underground strata would not be over in the me-
dium strength and in the medium stability. The depth of the seam
mining would be high. The seams would be high gassy and have coal
and gas outburst dangers. There would be a high air temperature in
the mine roadways. The seams in the mine would have a spontaneous
combustion tendency and coal dust explosion dangers. The operations

in the underground mine would be very complicated.

During the mine operation period, the coal mining would be the cause
to occur a complicated geological mechanics process in the mineral
body. This means that the rock stress status and its physical mechani-
cal properties would be changed in the natural mineral mass. Under
7



the factors influences of the nature and technological technique, the
mine roadway and the surroundings would have the strata deforma-

tion, displacement and failure.

The purposes of the teaching course — “Control of Rock Status” or
“Rock Mechanics of Underground Coal Mining” is to train the col-
lege students — future mining engineers with the basic knowledge of
the rock natural (natural world) status as well as the basic knowledge
of the geological mechanics process law and features occurred in the
minerals during the mine operations. Base on the those knowledge to
solve certain problems, the future experts shall select most feasible
access, measures, methods, technology and equipment to prevent or
reduce the harmful influences of the mine strata pressure in order to

ensure the mining safety and lower consumption in the coalfield.

Base on the comprehensive considerations on the factors of the great
mine geological and production technology, the design on the mine
operations in the completed minefield, mine levels, mine sections,
mining panel and mining districts were conducted. In those factors,
the major position (or main) factors would always be the production
equipment (including the machinery as well as the fully mechanized
units, devices, equipment and others) applied to the coal mining and
the gateway driving and the predicted geological mechanics condi-
tions. For example, the mining method applied to the mining district
shall be simple. From the geological mechanics and technical tech-
nique, the mining method applied shall ensure the high efficient oper-
ation of the modern fully mechanized unit in the coal mining face and

in the gateway driving face.

In the statement of the teaching material, the authors always consid-

ered the mutual relationship between the natural conditions, technical

technique and equipment for the methods to be taken. With those
8



measures, the geological mechanics factors to cause the negative in-
fluences to the coal mining and preparation work could be overcome or
seriously reduced. Meanwhile, the authors tried to use a way to state
the complicated issues of the geological mechanics for the college
students to easy understand. In this teaching material, many research
achievements of the geological mechanics by the scientists were adopt-
ed. The authors also base on themselves actual researches, stated a
series issues with the many year teaching experiences in the State

Donetsk University of Technology.

This teaching material stated the comprehensive issues of the geolog-
ical mechanics in the mining of the gently inclined single seam or the
first seam of the coal measures. The contents of the No. 2 and No. 3
Volumes of the teaching material published later would be including
the control of the coal measures status during the coal mining period
the active geological mechanics of the surrounding rocks of the coal
mining face and the gas dynamics behaviors in the mining of the sin-

gle seam or the coal measures.

The Chapter Five was jointly written by Author and Deputy
Dr. JI. B. baticapoBBIM.

The authors will be glad to accept any comments, proposals and wi-
shes to improve the first volume of the teaching book and will highly

appreciate.

Volume Two

This book could be applied to the course of “Rock Mass Status Con-
irol” or “Rock Mechanics of Underground Mining in Coalfield”. The
first volume of the teaching Material of “ Geological Mechanics of Un-
derground Mining coal Seam” was published in the year of 2006 (by
9



State Donetsk University of Technology with 256 Pages). The book
stated the status and function prospects of Ukraine Coal Departments
and introduced the coal properties under the natural conditions and
during the coal mining operation process. During coal mining in the
first seam of the seam group or a single seam,the geological mechanics
process features and law occurred from the surrounding rocks shall be
understood to the update. Base on the circumstances and in combined
with the modern technical technique,it could be completely in detail to
study the possible adopted technical technique solution method to en-
sure the stability of the prepared gateways and main prepared gateway
in the mining district during the mining in the gently inclined and in-

clined thin and medium thick seams ( average thickness 2.0 ~2.5 m).

The second volume of the teaching material stated the geological me-
chanics of coal mining in gently inclined and steep inclined seams, the
protection or guarantee of the stability for the prepared gateway and
main prepared gateway in the mining district and the stability mainte-
nance of the mining gateway (of the coal mining face) during the min-
ing in the gently inclined and steep inclined seams. From the closed
mutual functions of the two geological mechanics systems (a large sys-
tem and a small system) , the second volume also in detail studied the
all problems in the protection and guarantee of the stability for the pre-
pared gateway and coal mining face during the mining in seams. The
large system meant the long coal mining face (longwall coal mining
face) and the mine maters around the coal mining face affected by the
coal mining. The small system meant the mining gateway, such as the
technique technology chamber formed with the supports and the floor
and roof strata around the coal mining face. The basic principle to en-
sure the stability of the supported gateway was to prevent the harmful
influence of the large geological mechanics system to the small geolog-
ical mechanics system or to reduce the influence to minimal. In the
supported gateway (small system), all residual harmful mine strata
10



pressure behaviors possibly occurred shall be compensated with the ad-
vanced technical technique measures and technical equipment ( sup-
ports ). The authors hold that such access to introduce the teaching ma-
terial would be successful and benefit on certain degree for the students
in schedule to understand and master the complicated geological me-

chanics of the surrounding rocks occurred from the mining process.

The purposes of the second volume teaching material also are similar
to the above mentioned and are to let the college students — future en-
gineers have the basic knowledge of the geological mechanics process,
essential features and law of the mine body natural status and mine
body during the mine operation. With those knowledge, the future en-
gineers shall select most applicable access, measures, methods, tech-
nique and equipment to prevent and reduce the harmful behaviors of
the mine strata pressure in order to ensure the safety degree and a

economic cost during the coalfield mining,

Volume Three

This teaching book — { Geological Mechanics of Underground Coal
Mining) was written for the the teaching course of “Control of Rock
Mass” or “Rock Mechanics of Underground Coal Mining”.

The First Volume of the teaching book was published in 2006. In the
First Volume, the advanced technique technology plan to ensure the
stability of main prepared mining gateway in the mining district during
the mining in the gently inclined or inclined thin and thick seams was

fully analyzed.

The Second Volume of the teaching book was pubolished in 2007.

The volume stated the geolgical mechanics issues during the mining in

the gently inclined or steep inclined seams, the keeping and mainta-
11



nence of the main mining prepared gateway stability in the mining dis-
trict, and the stability keeping of the coal mining face during the min-

ing in the gently inclined and steep inclined seams.

This volume stated the gas dynamic process and geological dynamic
process occurred in the coal measure strata during the mining and ex-
cavation. This volume emphasized to show the available work assump-
tion or theoretical substances of the coal, rock and gas outburst as
well as the pressure bumping. The volume introduced the application
of the predictionmethos of those dangerous phenomenon. The ad-
vanced area and local methods were aplied to prevent the outburst and
mine pressure bumping occurred in the underground mining. During
the writing and preparing the volume, the considerations of the au-
thors were that the students should have the base to study this volume

before they had learned professional courses.

The purpose of the volume is to let the students — the future mining
engineers master the basic knowledges of rock mass in nature condi-
tions and the basic knowledges of the essential features and develop-
ment law in the geological mechanics process occurred in the mining
operation. In the solution of certain problems, the future engineers
shall based on those knowledges to select most suitable access, meas-
ures, methods, technology and equipment to prevent and reduce the
harmful and dangerous mine strata pressure behaviors in order to en-

sure the safety of the coal resources and the mining with a low cost.
The authors will be glad to accept any comments, proposals and wi-

shes to improve the third volume of the teaching book and will highly
appreciate.
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