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| PREFACE

China is among few countries that use coal as its dominant energy resources. In
2008 the raw coal output in China has amounted to 2. 716billion ton, accounting for over
one thirds of total output in the world. Some problems related to coal mining are ex-
tremely prominent. such as, resources destruction, environmental damage, and produc-
tion accidents. Thus, Chinese scholars took the lead in coming up with the concept of
Green Mining of coal resources and technical framework and research for realizing the
Green Mining.

The basic concept of coal resources Green Mining and relevant Green Mining tech-
nologies is to view and take coal, gas., water and all other useful resources in a broad
sense as “resources”. Its primary starting point is to prevent or play down as much as
possible the adverse effect of mining on environment and other resources, and its goal is
to maximize the economic and social benefits. What meant by Green Mining is to reduce
the environmental damage of coal exploitation. Thus, it is a necessity to develop a kind
of coal mining technology that harmonizes resources and environment and at the same
time to boost resources recovery ratio so as to avoid resources waste.

Due to vast territory. diverse mode of coal resources occurrence and varied geolog-
ical and terrain conditions, ways of exploring mining areas in China are diversified. To
sum up, there are mainly three types., shaft mining, open— pit mining and open— pit
and underground combined mining. At present, shaft mining is the dominant way of
coal resources exploring in China, either in terms of mine quality or output, both ac-
counting for more than 85% nationwide. But a brief overview over China’s current coal
mining pattern shows that most mine areas adopt either shaft mining or open— pit min-
ing as their exploring way. In recent years, with the open— pit and underground com-
bined mining technology widely used in Pingshuo mining area, advantages of this tech-
nology are emerging. On the one hand, it can combine the advantages of open— pit min-

ing and shaft mining and improve resource recovery ratio. On the other hand, environ-
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mental damage will be reduced to a minimum level to achieve environment and resources
coordination. Therefore, open— pit and underground combined mining will be the way
where green mining of shallow seam coal resources is heading.

Given complementation of shaft and open— pit mining, open— pit and underground
combined mining has following characteristics:

(1) Solving waste dump problem of open— pit mining. Waste dump site selection
has become a problem which hinders the development of open— pit mines. If the site is
located at non—coal zone, large area of farmland has to be occupied and colossal reloca-
tion costs is expected. While if it is located at coal zone, usually big chunk of coal re-
sources will be buried under and can not be exploited. However, for open— pit and un-
derground combined mining, dump site can be placed at coal zone and coal buried can be
exploited with shaft mining. In this case resources will be saved and recovery ratio will
be enhanced.

(2) Open—pit and underground combined mining can shorten the distance between
mine and dump. In consideration of minimizing coal resources buried, there should be
shorter distance between mine and dump. In open— pit and underground combined min-
ing, the dump could be placed close to the mine, In this case, the transportation costs
can be saved and environmental pollution can be alleviated since shorter distance would
produce less dust compared with open— pit mining.

(3) Open— pit and underground combined mining can reduce damage to the land.
Usually dump site is featured by barren soil, unsound structure, weak water holding ca-
pability and low content of organic substance. As a result, for a long time the land will
be unfit for large — scale plant growth. On the other hand, shallow seam underground
mining has enormous impact on upper soil and may result in the destruction of vegeta-
tion on ground surface. Open— pit and underground combined mining blended two dam-
ages into one, thus bringing greater environmental and economic benefits.

(4) Open— pit and underground combined mining helps to arrange the space of open
— pit dump site. Open—pit dump site is classified into internal waste dump and external
dump. The former takes a pivotal position in open— pit mine, but its construction is re-
stricted by mining technology. In open— pit and underground combined mining, open—
pit press slope and top—coal cover soil in shaft mining make reasonable room for inter-
nal dump. Thus using the internal waste dump in open— pit mine can realize the supple-
mentation of open— pit mining and shaft mining, which not only solves the problem of

internal waste dump but also guarantees the safety of shaft mining.
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(5) Open— pit and underground combined mining is conducive for exploiting top
coal, a heavy layer of hard coal and hard roof, buried under open— pit waste dump. Giv-
en shallow deposit, the drawing rate of ‘two hard’ layer of coal is generally 60~70%,
but the additional pressure from waste dump can boost the coal drawing rate up to more
than 90%.

(6) The initial investment of open— pit and underground combined mine is 30% less
than open—pit mine. Meanwhile, the efficiency of fund utilization is improved greatly
due to high exploration rate and shorter payoff period.

Thus, with the development of mining engineering technology, open— pit mining
and shaft mining are no longer independent and mutually exclusive of each other, but
coexistent at the same mine, and interchangeable and complimentary. Compared with
open— pit mining and shaft mining separately, the open— pit—and — underground min-
ing can achieve coordination .between resources and environment, and is the course
Green Mining of shallow seam coal will follow.

Although open— pit and underground combined mining has the above — mentioned
advantages, it will also cause disturbance among open— pit and shaft mining. For exam-
ple, shaft mining will reduce the slope stability of surrounding open— pit mine, which
would result in open— pit platform collapse and subsidence, if serious, would affect the
normal transportation of open— pit mine. At the same time, roadway under open— pit
slope will be influenced by the combined excavation of open— pit and shaft mining, so
that the hidden danger of roadway collapse is lurking due to slope instability. There-
fore, how to take advantage of these two types of mining, minimize the disturbance and
realize coordination is the major subject of open—pit and underground combined mining
research and the key to its practical application.

Against the background of Pingshuo mine area, one of the 100 million tons coal
base; the book takes the technical problems of open — pit and underground combined
mining of thick seam coal at shallow horizontal level as starting point. By using modern
research methods and integrating theory with practice, it solved above problems. The
open— pit slope and main roadway under it are well — protected and safe efficient produc-
tion is guaranteed.

In the process of preparing for this book Professor Wang Jiachen, who is from Chi-
na University of Mining & Technology (Beijing) , provides guidance and assistance as
well as reviews the first draft of the book carefully. Dr. Zhang Hongtao from Universi-

ty of Science and Technology Beijing and Professor Meng Xianrui from China University
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of Mining & Technology (Beijing) all provide guidance and assistance in part of the re-
search work for the book. I would like to express my heartfelt gratitude to all of them.

In addition, Graduate students Lu You, Zhou Baojing. WU Jianping. Hou Yue-
hua, Cheng Xinyuan, Zhang Ying and Li Zequan contribute a lot for the book while oth-
er scientific and technical personnel give us support and participate in the research work
as well as provide reference and relevant study reports for the book. I also owe my sin-
cere gratitude to them for their hard work.

Due to the autho's limitation and inadequate bibliography. the book is liable to mis-
takes or omissions, suggestions for improvement will be gratefully reccived. Hope that
the publication of this book can attract valuable opinions and contribute to the realization

of shallow seam coal resources Green Mining.

Author

August 2009
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