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PREFACE

The main focus of both engineering geology and geotechnology is to study the
engineering stability. Although their emphases are different, there is an obvious tendency
for them to merge. Professor Luo, the first author of this book, graduated from Beijing
Geology Institute in 1956, with a major in hydrogeology and engineering geology. For his
post graduate work, he studied hydropower engineering geology under specialists from the
former Soviet Union. In the 1980’ he conducted extensive research in the area of
geotechnical engineering as a visiting professor in Leheigh University, USA. Owing to his
expertise in both engineering geology and geotechnology, he strongly believes in the
inevitability and necessity of the combination of these two areas. Through teaching,
research and engineering practice over the past forty years, Professor Luo has recognized
that the underlying physical problem of stability is the fracture structure (i.e. , structural
plane). In order to meet the needs of engineering and geotechnical design, he firstly
advanced the classification of old, new and active faults and later established a systematic
theory of preferred plane analysis. Based on structure control and time dominance, the
principle of the preferred plane analysis is to identify, among many structure planes, the
preferred plane or the preferred structure that controls the regional stability and slope
stability. A series of methods are developed to determine the preferred planes using the so-
called preferred index. A frame model based on the combination of preferred planes can
then be used to analyze regional stability and rock mass stability leading to the
combination of geologic mechanism analysis and quantitative evaluation, as well as the
application of deterministic and indeterminate methods. This preferred plane analysis
method has successfully applied to hydropower engineering such as in the Three Gorges
and the Heishan Gorge, mine slope such as in Ma’anshan, underground engineering and
urban development in cities such as Nanjing and Ningbo.

Since the 1980’s, the environmental problems have attracted more and more attention
as a result of the rapid urbanization and industrialization. Through the research of the
suspended Yellow River and urban environmental geotechnology, Professor Luo definitely
put forward the concept of two types of environment problems. He holds that in addition
to the environment problem of pollution and ecological damage, there is another
environment problem of environmental geotechnology induced by the geotechnical activity.
So long as one goes to make an observation in the economic development zones and the

Three Gorge reservoir site he will easily understand the importance and universality of the
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environment problem induced by the engineering activity. Environmental geotechnical
problems can be grouped into two types, one being regional environmental geotechnical
problems such as the suspended Yellow River and the other urban environmental
geotechnical problems such as introduced in this book. The two types of environment
problems have aroused the interests of many geologists and geotechnical engineers. From

the study of city, large hydropower projects and two types of suspended rivers—— the

perpetual suspended Yellow River and the flooded suspended Yangzi river in the view
of the high level of environment for a long time, have made the research object, research
methods and research connotation more abundant. It is clear that the two types of
environment problem of our country is now a hot-focus we are facing in the new century.

Since city is the core of economic activity and the densely residential place, its
environment problem is turning particularly striking and important. “Urbanization and
disaster” as the theme of IDNDR in 1996 vividly demonstrated the importance and
significance of the study of the urban environment problems, especially the urban
geotechnical environment problems.

Professor Luo has been lecturing Urban Environmental Geotechnology as a special topic
for postgraduates since 1988. Nowadays urban environmental geotechnical problems are
being paid close attention to at home and abroad. At the same time, Urban Environmental
Geotechnology is listed in the national key book project of the ninth Five-year plan. In
order to have it serve our national construction and talent training earlier, Luo Guoyu,
Chen Xinmin, Li Xiaozhao and Yan Changhong rewrote and compiled this book based on
the teaching notes of Professor Luo. In the process, Professor Luo Guoyu deepened and
systemized his lecture notes; Dr. Chen Xinmin systematically processed and rearranged
the manuscript; Dr. Li Xiaozhao deepened the concepts of preferred plane and preferred
stratum in underground engineering; Dr. Yan Changhong and Li Xiaozhao coordinated the
quantitative evaluation; Dr. Zhang Yangsong provided the calculation examples of
foundation pit.

According to the concept of two types of environmental problems, several main
environmental geotechnical problems are researched and discussed in this book in terms of
the preferred plane theory of geotechnology, making it a new try and have its own
distinctive monograph features. As urban environmental geotechnical problems are
complex systems, the authors recognize that the latest achievements of urban engineering
geology and geotechnology should be reflected in this book to make the discipline and the
teaching system perfect and to play a better role in solving engineering problems and
training construction talents. Therefore, the other feature of this book lies in its
compilation just like many other books of geotechnology. Through further engineering

practice and writinng of this book, the authors firmly believe that in line with the thinking
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principles of all directions the preferred plane analysis theory of geotechnology will unfold
a vast and bright future in solving the complicated problems of urban environmental
geotechnical problems.

20 years have past since the preferred plane analysis theory was put forward in the
early 1980’s. Looking back on the past, as a tutor, Professor Luo Guoyu would like to
point out that nearly 30 postgraduates have also contributed to the theory. Among them,
it should be particularly mentioned that Professor Wu Heng, Dr. Yan Changhong and Xu
Yingwu, Dr. Chen Zhengzhou and Professor Liu Songyu, Dr.Huang Yonglin, and
Professor Cai Zhongye have made systematic progress respectively in system analysis,
expert system development, probabilistic analysis, regional stability analysis and its
seismic risk calculation, application of preferred plane theory to army anti-explosion
guided by Academician Qian Qihu. All these are gratifying and showing the preferred
plane idea and its research group full of creativity. It also should be especially pointed out
that Professor Chu Tongqing of geochemical teaching and research section, by introducing
the microstructure and mineral inclusions to the preferred plane research, has made a great
contribution to regional stability and opened up a new preferred plane research field. We
have frequently read some monographs, research reports and papers written in accord with
the preferred plane theory by young scholars and engineers. They are helpful for our
research and always make our research group excited and inspired.

It should be pointed out that the development of the preferred plane theory of
geotechnology has been benefited and instructed by many famous specialists and
forerunners, such as Academician Zhang Zonghu, Academician Hu Haitao, Professor
Zbang Zhuoyuan, Professor Zhang Xiangong of Geology and Mineral Ministry,
Academician Wang Sijing, Professor Sun Guangzhong, Professor Sun Yuke of Academia
Sinica, Academician Qian Qihu, Professor Chang Shibiao, Professor Zhang Sumin,
Professor Lin Zongyuan and Professor Liang Jiongjun. We are also greatly indebted to
Professor H. Y. Fang, the famous American specialist of geotechnology, for his
introducing the Preferred plane analysis theory in his new book Introduction to
Environmental Geotechnology (1997).

Professor Luo Guoyu and his preferred plane theory research group are also grateful
to the leaders of Nanjing University and Department of Earth Sciences, in parficular
Academician Xu Keqin, Academician Guo Lingzhi and Academician Wang Dezi for their
support and encouragement. The authors would like to express out appreciation to the
leaders and editor Miss Xue Zhihong of Nanjing University Publishing House for their hard
work for the book successfully coming out.

Touched upon in this book are many complicated problems of urban environmental

geotechnology, which involve a wide range of knowledge and are extremely difficult to
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solve. Furthermore, since it is the first time for us to write and compile such a book,
there may exist some drawbacks and errors. So any comments, proposals and instructions
from specialists and readers are warmly welcomed based on that we will make great efforts
to let this book better serve national construction and society.

Thank each of you for your support and help.

Luo Guoyu

Chen Xinmin

Li Xiaozhao
Yang Changhong
1999.1
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