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Preface

Coal is the main energy of China, it accounts for 76 % of energy produc-
tion and 68. 9% of energy consumption, and its output has already exceeded
one-third of the world production. However, the water accident in the coal
mining severely restricts the rapid development of coal industry. ‘The death toll
of water accident rank only second to gas accident in the main mine accidents of
China and the deaths number frequency of water accident ranks the third next
to gas and roof accidents. From 2000 to 2010 there were casualties caused by
coal mine water injury accident 521 and a total of 3 026 people died, which
brought great losses to people’s lives and property. Mine Water Disaster Pre-
vention has always been attached great importance by the party and govern-
ment. National long-term science and technology development plan (2006 —
2020), involved in water damage and water issues in the field of energy, water
and mineral resources, public safety, warning of the major production acci-
dents and rescue in the "public priority themes in the security "key areas, focu-
sing on research and development of coal mine gas, water inrush, disaster
warning and prevention and control of dynamic technology. It is clearly stated
in the coal mine production safety "12th Five-Year Plan" to strengthen the wa-
ter hazard prevention and control foundation work, increase the water damage
the integrated control technology.

At present, with the increase of mining scale and depth, the shallow coal
seam have been almost exhausted, so many coal mines will be transferred to
the lower coal group. Many coal mines go into deep mining, and the confined
water Karst aquifer at the bottom of coal groups is a serious threat to coal
mines during the mining, According to statistics, 60% of the coal mine is
threatened by the karst confined water of coal seam floor in different degrees,
cause about 40% of the coal resources can't be mined normally, the production
of the coal threatened by water hazards is less than 10% of the total output of
each year. Mining above aquifer is one of the main effective methods to explore
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the coal threatened by water inrush in floor because of the merits, such as low
mining costs, less environmental hazards, and the easy realization of the water
resources protection. In order to mining safely, the forecast and prevention of
the water inrush from floor in working face has been the key technique problem
in mining above aquifer. In this book, based on the key strata in rock’s con-
trol, aimed at the construct features and the mechanics properties of the water
-resisting strata of floor in working face, A synthetically study means com-
bined with theoretical analysis, numerical simulation, physical modeling, and
practical application is applied to study the failure process of the water-resis-
ting strata in working face floor above aquifer, the mechanics mechanism of
fracture developing and extending with the effect of mining stress and water
pressure, explore a possible way of water inrush from floor, analyze the water
insulating effect of floor strata and the dynamic mechanism of water inrush.
Then. the insulating effect of the floor is integrated evaluation and the study
results are successfully applied to the risk assessment for water-inrush from
floor in working face and preventing practice in Xuzhou coal mine, which have
achieved significant economical and social benefits.

The author has been engaged in interdisciplinary research work of the Me-
chanics and Geotechnical Engineering, the main research directions are rock
mechanics and engineering, seepage mechanics. Good progresses have been
made in the structural mechanics of rock mass behavior and the failure process
simulation analysis, the mechanism of coal mine water disaster and control,
numerical simulation of multi-physics coupling. The author has participated in
the National Basic Research Program of China(973 Program) "Research on bas-
ic theory about the mechanism of water inrush and its prevention in coal
mines" (2007CB209400) , and Science and Technology Key Project of Ministry
of Education "Research on the water resources protection and utilization in arid
and semi-arid areas of coal mining" (105024). Now, have being participated in
the National Natural Science Foundation of China "longwall control of waste
filling and rock movement" (50834004). The author finished a school youth
fund " Research on the water preventing and protecting of aquifer overlying
rock in deep mining". The book is the author and his group members to carry
out long-term coal mine water inrush mechanism and control techniques of ac-
cumulation and summary of previous related research and extensive reference
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to the absorption.

In the book writing process, professor Wang Lianguo and professor Ma
Zhanguo of China University of Mining and Technology, have given much en-
thusiastic guidance and help. In addition, there are many more researchers, la-
boratory technicians and graduate students made contributions to the research

of the book. Here, sincere thanks are owed to their hard working on this!
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