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PREFACE |

Geo — environment means the rock and soil, mainly in geo — sphere, that form and evolve
from the reciprocity of atmosphere, creature and hydrosphere, and influence the life, exis-
tence, engineering equipment of human beings. It includes the material components of rock
and soil, structure, characteristic, existence environment, boundary condition and dynarmc
characteristic etc. As an active factor, human engineering activity is always constricted by geo
— environment, and it influences the geo — environment at the same time. It creates the sec-
ondary evalution that leads to the secondary constriction to the engineering activation.

The research of rock mechanics and engineering in 21st century should be based on envi-
ronment and the stratagem of sustainable development. I’ m glad to see the research topic of
slope and landslide in environment rock mechanics is given. It merges the slope and landslide
rock engineering with nature environment and based the rock engineering on environment ecolo-
gy. It is consonant with the need of sustainable development. It is very important theoretically
and practically.

This book has most of the author’ s important research results on slope and landslide in
environment rock mechanics in about 10 years. The result includes the geological environment
analysis and engineering geology adaptability argumentation of slope and landslide, the mecha-
nism of the slope and landslide deformation and failure, the stability assessment of slope and
landslide, the research of slope and landslide protection, the monitoring of slope and landslide
and the back analysis and feedback design of slope and landslide. This book comprehensively
and scientifically discusses the theory and practice of slope and landslide in environment rock
mechanics from rock engineering and disaster protection. The book also involves the practice of
geology environment projects: the high slope engineering of permanent shiplock in Three Gorges
Project, the Huangnashi landslide protection engineering, the serious landslide in dame site
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and head of dame site in Qingjiang Shuibuya, Mayan high slope in Shuibuya hydropower sta-
tion, Changjiang Xingtan landslide, landslide in Xiaolangdi project dame site and Yangjiachao
landslide in Geheyan hydropower station. The research is based on the above practice cases
which have their own features. This book, scientifically embodies the main substances in the
research of environment rock mechanics, is one meaningful work on rock mechanics and engi-
neering and engineering geology .

I’ m very happy to see the advancement and growing up of Professor XU Weiya who can
be said as one of the representations of the young experts on rock mechanics and engineering
geology. Professor XU got his doctoral degree at Institute of Geology, Chinese academy of sci-
ence in1991, and got the excellent scholarship of Chinese academy of science. He was promot-
ed as professor in1994 and was selected as the State Distinguished Scientist named by state
council of P. R. China. He have done much excellent work in the research field of rock me-
chanics and geology engineering for more than 10 years based on the large hydro - projects such
as Three Gorges Project, Qingjiang Geheyan project, Gaobazhou project and Shuibuya project.
He has been engaged as invited professor of USTL in France and invited Professor of LML in
France. He also got felicitous research result in abroad. I think the young generation is activity
and insists the emergence of rock mechanics and engineering and the concert between geology
and environment. They are hopeful .

To construct the theoretical system of environment rock mechanics, there still is much
work needed to do, many projects need to research carefully. The publishing of slope and
landslide in environment rock mechanics is one large progress on the study of environment rock
mechanics. It” s sure that the colleague and technician of rock mechanics and engineering ge-
ology and environment engineering will welcome it.

President of Chinese Association Rock Mechanics and Engineering

President of International Association Engineering Geology and Environment /IAEG

Member of Chinese Academy of Engineering
Professor of Chinese Academy of Science
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Prof. Dr. WANG Sijing
18/3/2000, Beijing
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PREFACE —

Landslide and Slope engineering are important geological engineering which are theoreti-
cally based on rock mechanics. Geological engineering involves reconstructing / stable geologi-
cal body and adjusting/control geological function to reasonably use and protect geological envi-
ronment. It’ s very importanit theoretically and practically to start the study of slope and land-
slide in environment rock mechanics.

As the conclusion of Professor XU’ s work on slope and landslide engineering in 10
years, this book has many characteristic research result in the field of rock mechanics and geo-
logical engineering. The result includes the geo — environment analysis and engineering geology
adaptability argumentation of slope and landslide engineering, the mechanism of the slope and
landslide deformation and failure, the stability assessment of slope and landslide, the research
of slope and landslide protection and control, the monitoring of slope and landslide and the
back analysis and feedback analysis of slope and landslide. This book has not only the research
of theory but also the study of practical engineering. This book involves the practice of many
geo — environment engineering projects: the high and deep slope engineering of permanent
shiplock in Three Gorges Project, the serious landslide in dame site and head of dame site in
Qingjiang Shuibuya Hydropower project, Mayan high slope in Shuibuya hydropower station,
landslide in Xiaolangdi project dame site, Yangjiachao landslide in Geheyan hydropower sta-
tion, the Huangnashi landslide protection engineering, Changjiang Xingtan landslide, Leipishi
ancient landslide, Yanguan landslide, Yudonghe landslide, Dayantang landslide and Mayan-
wan landslide. Based on the above projects, the basic theory and method of slope and landslide
in environment rock mechanics are systemically studied. This book can be said as one of the
high level work in the field of rock mechanics and geological engineering.

I know well Professor XU Weiya. When I was holding a concurrent post as the vice chair-
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man of the headquarters of the State Changjiang Lianzhiyan and Huanglashi landslide — control
project, he take part in the research work of the project as a doctoral candidate of Chinese a-
cademy of science. 1 was his instructor too. I have a deep impression of his hardworking. He
got the commendation of the prior national science committee for his outstanding work in the
landslide - protecting project. I see his young silhouette again when I see the study work of en-
vironment rock mechanics and engineering in this book. Dr. XU Weiya grows up as the repre-
sentation of young generation of geologic engineering and rock mechanics scholars and experts.

Professor ask me to write the recommendation and introduction of the book. It’ s my
pleasure to do that.

Member of Chinese Academy of Engineering
Professor LIU Guangrun
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INTRODUCTION

Rock mechanics, an application science of the mechanics theory, mechanics rule and ap-
plication, is focus on the re — deformation and re - failure of geologic body, which had under-
gone deformation and failure, while environment stress changes.

There are many discussions about the position and nature of rock mechanics recently. It is
said that it is a SCIENCE on mechanics. It is also said that it is and practical ART on the me-
chanics rule of rock material and engineering.

Based on the geologic, the nature and aspect of rock mechanics, whose means is mechan-
ics, object is engineering, goal is practices, purpose is reasonably using and protecting geo —
environment, should be paid attention to and embodied. As one cross and fringe science, rock
mechanics includes the scientific theory, technique and method of geologic, engineering, me-
chanics. It is natural for it to include the same things of ecology in the 2Iscentury. It can be
said that rock mechanics is the comerstone of resource and power exploitation and the golden
key of environment protection and disaster prevention.

In whole the development of rock mechanics, from the rock block material mechanics to
fracture rock mechanics and rock mass structure mechanics, the rock mechanics has gone to the
new stage of Informative Environmental Rock Mechanics in the 21st century.

The basic theories and methods of rock mechanics and environment science are used in
the environment engineering questions of geo — engineering to analysis its mechanics charac-
ters, to study its application and rules and to discuss the way of action, harmony and adapta-
tion between the geo — engineering and environment. Based on the mechanics ana]ysis'aﬁd
comprehensive research, the prediction and control countermeasure of environment mechanics
according to the substantial development will be gi\}en.

Theoretically, the emergence and research of environmental rock mechanics are happened
)|
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with the demand of the substantial development. Emerged as one new lopic, environmental
rock mechanics is mainly based on the following connotations: using the theory of rock mechan-
ics to solve the questions in environment engineering, considering the environment question
during studying the theory and technological method of rock mechanics and applying the theory
of environment science to rock mechanics. Its core idea is the criteria of environmental geology
engineering, which merges the geo — engineering with, or in ancther word, bases it on ecolo-
g-

According the above ideas, this book is written to conclude the author’ s achievement on
environmental rock mechanics related to slope and landslide engineering during more than ten
years. Base on the following engineering such as the permanent shiplock slope engineering in
Three Gorges Project, Mayan high slope in Shuibuya project, Lianzhiya hazardous rock moun-
tain in the area of Changjiang, landslide in Xiaolangdi damsite Yellow river, Yangjiachao land-
slide in damsite Geheyan, Huanglashi landslide in the area of Changjiang, Xintan landslide,
Leipishi ancient landslide, Yanguan landslide, Yudonghe landslide in Shuibuya project,
Dayantang landslide and Mayanwan landslide. Its content includes the basic theories and meth-
ods in environmental rock mechanics: environment engineering geology analysis of slope and
landslide, the studying of geological model and structure, the research of failure mechanism, -
physical and numerical simulation, theory discussion of stability assessment, the studying of
control methods, back analysis, reducing and protecting hazard environment engineering.

Most of the work was done by author in Wuhan University of Hydraulic and Electric Engi-
neering, part of the work was done in HoHai University. The research achievement is mainly
from the National key project, National Science foundation of China project, Hubei province a-
cademic science research project, State Power Corporation key scientific research project, En-
gineering geomechanics Laboratory, Institute of Geology Chinese Academy of Science fund pro-
ject, Three Gorges Project fund project and Shuibuya project fund, in which the author leaded
or attended. The Publishing of this book is funded by the “211” project of WUHEE.

Author pays tribute to his teacher: Professor SUN Guangzhong, Academician Professor
WANG Sijing and Professor XU Bing, and to senior engineer XU Ruichun, Academician of
Engineering LIU Guangrun, Professor ZHOU Weiyuan and Professor SHAQ Jianfu. The doctor-
al Candidate M. XIE Shouyi and M. JIANG Han shared some work of the research. Their
contribution should be acknowledged. :

Special thanks to Prof. Sijing WANG, Member of Chinese Academy of Engineering, and
Prof. Guangren LIU, Member of Chinese Academy of Engineering, for their preface in the -

book .
Because of the long period of studying and the difference between research objects, the
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