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Preface

Preface

Many new disciplines and new research directions are born during the fast development
of the science and technology and the birth of new thoughts, methodologies and
techniques, Multi-disciplines are well integrated and the concept of science is greatly
broadened. From the world-wide point of view, the mining industry which is usually taken
as a basic industry in national economy has been modernized in the 21th century by the
enormous changes in modern science and technology just like other traditional industries,
This book is mainly focused on the non-ferrous mining area of which mining technologies
are much different from that of 1990’ s ago. Mining is not limited to the traditional
definition anymore. Many new contents have been introduced. In order to unify the
developing direction of non-ferrous mining, to build up the basic framework of modern
mining engineering science, and to expand the developing spaces for mining science and
technology, the mining engineering faculty at Central South University (the major of
mining engineering is one of the national key disciplines) should take a full responsibility
for working hard to develop non-ferrous mining science and technology. This book titled
Modern Mining Science and Technology for Metal Mineral Resources was written by many
professors and includes both the research achievements obtained from the projects of the
National Key Technological Research and Development Program, the important research
projects funded by the Natural Science Foundation of China (NSFC), the projects of the
National Basic Research and Development Program (973), the projects of the National
High-Tech Research and Development Program (863), and the most advanced technologies
over the world wide,

This book is not written as a university textbook but a professional monograph. Each
chapter in the book is written independently and has its own theoretical and technological
system. The contents in the book are not well detailed and systematic, but they emphasize
on the newly advanced points, so that the viewpoints in this book are forward-looking
academically, and this book induces the readers to explore the developing direction and
future of non-ferrous mining science and technology. It is not easy to realize this objective
because it requires not only very strong and systematic background knowledge but also a
highly scientific sense and intelligence. The main purpose to publish this book is to discuss
and exchange the opinions about how to develop technologies in mining industry with the

colleagues in the same field. The reader’ s participation will be expected to make a
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contribution for a good future of non-ferrous mining science and technology. At the same
time the book is expected to play an important role in unifying the power force of all
colleagues and especially all the young fellows so that we can work better for mining
science and technology in China.

The book consists of 22 chapters. The version is about one million Chinese characters.
The contents of this book cover the principal areas in non-ferrous mining science and
technology, such as the sustainable development of mineral resources, the mining cyclic
economy, the technological and economic evaluation of mineral resources, the
modernization of mining equipment, the non-traditional mining technologies, the deep
mining science and technology, the improvement of mining environment, the failure of rock
mass and its control, the rockburst in deep mining and its induced fragmentation, the
reliability analysis of mining engineering, the mining CAD technology, the digital mine,
the GPS technology for open-pit mining and the regulations of mining industry, etc. The
most important contents in the book can be summarized as the following 4 points:

(1) Put forward the developing directions of mining industry and stimulate
harmonious development in environment and economy

The scientific issues related to the harmonious development between modern non-
ferrous mining and environment was expounded systematically in this book from the
viewpoint of the global sustainable development strategy, the contents include the
sustainable development of the non-ferrous mineral resources, the sustainable exploitation
of mineral resources, the developing strategy of mining industry and environmental
management, the mining cyclic economy and mining cyclic economy models, etc.

(2) Develop the deep mining technologies and improve the mining efficiency of deep
mineral resources

The basic theories and technology systems related to the exploitation of deep mineral
resources were put forward in this book. Taking into account of special environmental
conditions in deep mining such as high stress, high temperature and large underground
depth, the authors mainly focus on studying the scientific issues such as the mechanism and
technology of fragmentation of hard rock mass in large underground depth and high stress
environment, the control methods of high underground temperature, the back-filling
system and its pipe transporting technology, etc.

(3) Develop the theories of mining process control and the innovation of non-ferrous
mining technologies

This book describes in details the mechanism of rock failure by blasting and the
technology to control disaster of damaged rock structure by discussing the mechanisms of
rock fragmentation by blasting, structural failure of damaged rock mass and reliability

analysis of mining engineering. It also provides the basic theoretical support in innovation
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of mining technology for the deep, hard to be exploited and low grade mineral resources.

(4) Strengthen researches on mining information technology and quicken the
construction of digital mine

The general planning of digital mine construction was discussed, and the technical
platform for constructing digital mine was build up in this book. The mineral resources
model and its reservation calculation, digital mine technology, mining CAD technology,
mining multi-information integrated technology, and so on were discussed, respectively.
The computer technology, information technology, communication technology and
automation technology were introduced into the non-ferrous mining field.

This book can be used by researchers, designers, engineers and university teachers
working in the field of non-ferrous mining science and technology. It can be also referred to
governmental planners and policy makers who are responsible for the development and
planning of non-ferrous mining industry. The book can also be used as text-book of
graduate students,

The book is edited and revised by Professors Gu Desheng (Member of the Chinese
Science Academy) and Li Xibing. In details, Chapters 1~2 and Chapter 3 (partially) are
written by Gu Desheng, Chapter 3 (partially) by Hu Jianhua, Chapter 4 by Zhang Qinli,
Chapter 5 by Dai Xingguo, Chapter 6 by Tang Xunzhong, Chapter 7 by Zhao Guoyan,
Chapter 8 and Chapter 3 (partially) by Wang Xinmin, Chapter 9 by Hu Hanhua, Chapter
10 by Wu Chao, Chapter 11 (partially) by Liu Dunwen, Chapter 11 (partially) by Huang
Rendong, Chapter 12 and Chapter 11 (partially) by Xu Guoyuan, Chapter 13 by Li
Xibing, Chapter 14 by Liu Aihua, Chapter 15 by Cao Ping, Chapter 16 by Deng Jian,
Chapters 17, 18 and 22 by Chen Jianhong, Chapter 19 by Wang Liguan, Chapter 20 by
Luo Zhouquan, Chapter 21 and Chapter 11 (partially) by Zhou Keping.

A lot of references are cited in this book. We would like to gratefully acknowledge all
the authors of the references.

It”s inevitable to have errors in this book due to the newly developed or to be

developed materials. Your corrections and/or suggestions are very well appreciated.

Gu Desheng
Central South University
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