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Synopsis

This book has summarized results made by the author’s experience of more than 20 years of
teaching and research. Under the guidance of several domestically famous experts, it becomes a teach-
ing material reform and monograph on highway engineering geology with unique features. The book
consists of introduction and 10 chapters, which cover: the task of engineering geology and its applica-
tion in highway engineering; petrogenetic types and their engineering geological properties; geological
structure and its effect on engineering; the physical properties of earth and its categories in engineer-
ing; geological process of water and its effect on engineering; slope engineering geological issue; foun-
dation and underground engineering geological issue; environmental engineering geological issues; geo-
logical reconnaissance of highway engineering; unfavorable engineering geology, and reconnaissance
and appraisal of special earth; major highway engineering geological issues, engineering geological
mapping and investigation, exploration and experiment, engineering case analysis and study. This
book also stresses engineering geological reconnaissance and appraisal of road foundation, slope, bridge
foundation and tunnel that highway engineering involving as well as soft earth foundation treatment
methods. A number of examples at home and abroad are included in the book for analysis and re-
search. And this book will also help improving the ability of students’ analysis and solving problems.

This book also conveys the characteristics of mutual infiltration and intimate combination of engi-
neering geology with mineralogy, petrology, seismology, physicochemistry, environmental science,
etc. This book is rich in content and very practical. It combines the latest scientific results ( with geo-
logical reconnaissance capability training guide book and highway engineering geological multimedia
software as auxiliary teaching means). This book can be used as a textbook for civil engineering, high-
way and bridge engineering specialties of institutions of higher education, or for relevant technicians
and scientific research personnel on engineering construction, reconnaissance, design, inspection and

supervision for reference.



Foreword

Engineering geology is a branch of geology, concerning investigation, research and solution of ge-
ological issues related to variety of engineering constructions. Engineering geological work bears signif -
icance to improving engineering quality, upgrading geological sci-tech level and enhancing the pro-
gramming, reconnaissance, design and construction levels of various engineering.

This book is a result of teaching material reform of civil engineering subject of highway and bridge
specialty of institutions of higher education for 21 century,and the planned teaching textbook for high
education in the 10th five-year-period of the National Education Administration. In this book I sum-
marized research results at home and abroad in environmental science and environmental engineering
geology, and also reviewed my work of the recent 20 years in highway engineering geology, rock and
mineral identification, engineering testing, environmental testing, and my research results and under-
standings obtained from the combination of engineering geology with petrology, physiochemistry, geo-
chemistry and environmental science, and of the combination of engineering geological theories with
practice.

The major content of this book was once included in the trial teaching material for the course
Highway Engineering Geology of the specialty of Highway and Bridge Engineering of Anhui Universi-
ty, and the material was later awarded the first-class prize as excellent teaching achievement in Anhui
University (School of Communications) and appreciated by teachers and students. In August 1999,
Professor Wang Ciyin, tutor of students for doctorate of Nanjing University, Professor Qu Erren of
Hefei University of Technology positively recommended this book for issue. Some latest research re-
sults are added to the book and examined by Professor Wang Kuiren and Professor Wang Guogiang.
Professor Chang Yinfo, dual academician of Chinese Academy of Sciences and Chinese Academy of En-
gineering, and Professor Wang Kuiren, tutor of doctoral students of University of Science and technol-
ogy of China, wrote prefaces for this book in their very busy time. Highway Society of Anhui Province
and Geological Society of Anhui Province gave much support for writing and investigation research of
this book. Additionally, Mr. Yang Xiaoyong, senior engineer (professor level) Guo Zhengyan and
Mr. Zhou Wenya offered relevant data for writing of this book. All the drawings of this book were de-
scribed by Comrade Qian Fang, Zhou Manbing and Qian Xiaozhong. The issue of this book was also
financially aided by the key sci-tech breakthrough project (A —30—12B) of the National Scaling Pro-
gram in Science and Technology, the key sci-tech breakthrough project (G1999043204) of the State
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Ministry of Science and Technology, the key Project (M2002 —282) of the Education Innovation for
the Ministry of Education, the teaching research project (97YB055) of Anhui province, and the Pro-
ject (C2003) of Being Open-and-Arrival to Traffic by improvement for Science and Technology. It also
received the help from the Press of University of Science and Technology of China. Herein I extend my
heartfelt thanks to all of them.

As this book is used for teaching and not all of the content will be taught due to the limitation of
class hours (or its application to relevant specialty), choices can be made among chapters 6 — 10 based
on different purpose. Some of the chapters (sections) may be used in combination with field practice,
not occupying class hours for theory teaching. The issue of this book is intended with multimedia
teaching software, which will surely improve teaching effect and quality.

During compiling this book I consulted many colleagues from fraternal colleges and universities
(such as Northern University of Communications, Hefei University of Technology, Anhui University
of Technology, Anhui Institute of Architecture, Changsha College of Communications, etc.) and
gained very useful opinions on the outline of this book. At this point, I give my sincere thanks to all
the teachers who cared for this book and who offered help.

Please don’t hesitate to criticize for inadequacies and errors in this book due to restriction of the
author’s level. For the limitation of time for publishing, the author does not provide all sources of in-

formation cited and hopes it to be understood.

Qz}a/n/ @wnxg/q/mlg
Junel8, 2003



Preface 1

As a branch of geological science, engineering geology is a subject that deals with geological issues
concerned with engineering plan, design, construction and application. The main tasks of the subject
are: reconnaissance and appraisal of geological environment and engineering geological conditions of the
construction site of an engineering; analysis and prognosis of the mutual action and effect between con-
struction activity and natural geological environment; choosing optimal construction site; giving engi-
neering countermeasures against unfavorable geological action and providing reliable geological basis for
the plan, design, construction and operation of an engineering.

Variety of civil engineering, such as highway, railway, bridge, tunnel, house, port, irrigation
works, etc. are all engineering architecture built on the surface or underground. Geological environ-
ment and engineering geological conditions of construction site (including types and properties of rock
and earth bodies in and around the construction site) are closely related to engineering design, con-
struction and operation. For engineering construction, engineering geological work must be conducted
at either the overall plan stage or the design and construction stage of an individual building. Appraisal
of regional engineering geological conditions and geological environment should be made at the overall
plan or layout stage. Optimal scheme of engineering geological conditions must be determined by com-
paring engineering geological conditions of different construction sites at the stage of selecting construc-
tion site. Quantitative analysis and appraisal of engineering geological conditions shall be performed at
the stage of choosing site for design and construction of individual building, including putting forward
suggestions on building types, structures and construction methods, etc. that are compatible with the
geological conditions and environment, and giving measures and scheme for improving and preventing
unfavorable geological action as well as for environmental protection. In order to implement the engi-
neering geological work at various stages mentioned above, requisite geological data must be made
available through geological survey, mapping, exploration, experiment, observation, theoretical anal-
vsis, etc; study, analysis, judgment will be made and corresponding conclusion finally reached with a
real engineering being taken into consideration. It is stipulated in the state regulations that engineering
design and construction must be based on parallel geological work and required geological data in view
of the importance of engineering geology to engineering. In the practices of engineering construction at
home and abroad, the examples are countless for successful ones resulted from attaching importance to

engineering geological work, and those of failure from ignorance of engineering geology. Different en-
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gineering (highway, railway, water conservancy and power works, industrial and civil building, etc)
have varying requirements for engineering geological conditions. Highway engineering is a long-ex-
tending linear structure, and also a building near the surface, which often encounters various natural
conditions and geological issues, and is easily influenced by frequently changing atmospheric physical
action. Therefore, highway engineering geology has its own characteristics in research subject, theory
and method. For this, the book Highway Engineering Geology written by Qian Ranqing is quite help-
ful to the teaching, research and production concerning the subject. The book is characterized by: (1)
Absorbing the achievements in the recent 10 years in the field of engineering geology and geotechnical
science; (2) quite completely expounding the aspects concerning appraisal of highway engineering ge-
ology by considering the natural landscapes, geological conditions, and the characteristics of the high-
way, bridge and tunnel in China, and by applying new technology, new method and new theory that
have been developing since 1990s; (3) reflecting part of major accomplishments in highway engineer-
ing geological research and practice in the recent 10 years in China, which embody the purpose of sci-
ence and technology to serve economic construction, and provide scientific foundation for highway con-
struction in China. This book can be regarded as a sum-up of successful practice of highway engineer-
ing geological investigation and research in China. It has widespread application value undoubtedly.

I am deeply convinced that this book bears vital implications for promoting the teaching and re-
search of highway engineering geology, and will be welcomed by people in the circles of teaching, sci-

entific research and engineering.

Academician of Chinese Academy of Sciences

Academician of Chinese Academy of Engineering
April 26, 2003



Preface 2

Highway engineering geological work involves the scope on or under ground; personnel who are
engaged in highway and bridge engineering specialty are required to master the fundamental theory and
technology of highway engineering geology. This book is compiled according to the cultivation target
of high-grade professionals made by the State Ministry of Education for the civil engineering, highway
and bridge engineering of institutions of higher education, and to the teaching program of Highway
Engineering Geology. Professor Wang Guogiang, the tutor of doctoral students of Hefei University of
Technology, and I checked this book before issue.

Highway engineering geology is professional fundamental course of many subjects such as highway
engineering, bridge engineering, tunnel engineering, civil engineering and underground engineering.
So, the importance of this course is apparent. It is the source power to promote the continuous devel-
opment of the subjects mentioned above. In order to meet the demands of the development of the
course of Highway Engineering Geology for civil engineering, highway and bridge engineering sub-
jects, Mr. Qian Rangqing compiled this book, which follows the rules as following:

1. Highlighting “Three Fundamentals”

Engineering geology and highway engineering geology are recently developed courses, involving
mineralogy, petrology, structural geology, seismology, geochemistry, experimental dynamics, mathe-
matical statistics, fuzzy mathematics, computing mathematics, gray theory, nonlinear theory, me-
chanical theory, geophysics, material physics, information theory, etc. Highlighting ” Three Funda-
mentals” (fundamental theory, fundamental knowledge and fundamental skill) is to concentrate the
wide expanse of knowledge and theories in a range of only 50 — 60 class hours. The fundamental
knowledge refers to that necessarily for highway engineering geological reconnaissance, design, work-
ing and maintenance; fundamental skill is firstly of experimental skill because scientific experiment is
the basis for the development of highway engineering geology. The experiment involves the physical
and mechanical properties of rock, earth and rock mass, engineering geological survey and in-situ sta-
bility monitoring.

2. Popular

Engineering geology is the fundamental course in the field of engineering and the associated. In
order to adapt to the socialist market economy and the reforms for higher education mechanism and for

system of assignment of graduates and increase their employment opportunities, this book absorbs en-
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gineering geological theories and practices from railway, civil works, buiiding and other fields, thus

assuring its popularity.
3. Practical

Highway engineering geology is a very practical branch of engineering subject. It has specific field
of application. For a long period of time, engineering geological study is detached from the practice.
For this, the author put theory and practice on equal level and names the teaching material Highway
Engineering Geology. The book highlights the application of fundamental engineering geological
knowledge to highway and bridge engineering. It combines engineering geological theory with highway
engineering practice from two aspects. One is how to use engineering geological theory to guide the
survey, design, working and maintenance in highway, bridge and tunnel engineering; the other is
how to produce new theory and new technique of highway engineering geology in the practice of high-
way engineering to continuously develop engineering geology. The integration of theory and practice
will help students upgrade their ability of analysis and solving problems so that they can work indepen-
dently after they enter the society.

4. Advanced

With the rapid growth of modern science and technology and the quickening pace of economic
construction in China, especially in the field of communications, it is urgent to renew the textbooks of
engineering geology and highway engineering geology that were written decades ago. This book intro-
duces new theory, new technique and new work practice to students and serves as a precious material
for students to further their study in proper way.

At this moment, Mr. Qian Rangging compiled Highway Engineering Geology, which will be
quite helpful to teaching, scientific research and production concerning the subject. In addition, this
book has features as following:

1. It adopts new standards concerning geotechnical engineering and engineering geology, which
have been and are to be published, and absorbs new progress and new achievements in engineering ge-
ology and geotechnical engineering subjects of the recent 10 years.

2. It also reflects the crisscross and intimate combination of mineralogy, petrology, structural ge-
ology, seismology, physiochemistry, geochemistry, environmental science with engineering geology
and so on, as a trend of scientific development up to date, and shows the latest research results.

3. It considers the requirements of economic construction and land planning, mirrors the aim of
science and technology serving economic construction; it also provides abundant fundamental data for
economic development programming, key engineering construction as well as the development, con-

struction and environmental issues of the Yangtze River.
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4. It merges some important progress in geochemistry, petrology, mineralogy and environmental
science into engineering geology organically and enriches its content; The author put into the book his
research results and mature thoughts from his work of many years with regards to engineering recon-
naissance, engineering inspection, geotechnical testing analysis, mineralogical genesis and mineral
physical research, water chemical analysis, engineering foundation treatment techniques, environmen-
tal engineering treatment techniques, etc., as a result, this book is new in conception and achieves
mastery through a comprehensive study of the subject, having both the complete system of college
textbook and the nature of a book on the special subject of engineering geology. 1 believe that all who
care about engineering construction, environment and engineering issues as well as sustainable develop-
ment may become the fan of this book.

This book is intimately connected with scientific research and production (with engineering geo-
logical reconnaissance capability training guidebook and highway engineering geological multimedia
software as auxiliary teaching means), reflects the latest scientific research results and will certainly
improve teaching effect and quality. For this, I am sure that this book will play an important role in
promotion of the teaching, scientific research and production with respect to highway engineering geol-

ogy in China.

r%a/ng/ f/wz'ooe%/
Professor and tutor of doctoral students

of University of science and technology of China
March 18, 2003
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