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PREFACE

City is a high concentrated ground with surface substance, energy and information of
the earth, it is a main tract space for human concentrated habitation and activity. it is also
a main area for the engineering construction . Any city is all constructed on the different
geological mass(or rock-soil mass, RSM), there is a consanguineous relation between the
urban engineering construction and urban rock-soil mass environment (RSME). In recent
years. urban land acreage, the region of ground water and space are constantly extending
along with the quickening of urbanization course, the leap of population and the high speed
development of society and economy, human engineering activity is also intensifying day
by day, high density exploitation of the high and exceed high architectural complex; urban
subway and lifeline pipe net construction; large scale land formation by filling seashore
and big space development of the new developed area, etc.. Therefore, it is a fundamental
task in urban sustainable development tactics for the urban planning and construction in 21
century, to strengthen the study of the engineering geology of the rock and soil foundation
(EGRSF), to make full use of the condition of RSM reasonably.

Engineering geology and geotechnical engineering dividedly belong to two subject
fields, the former belongs to geology, the latter belongs to civil engineering, they have
many same contents. there is much collision and friction between the two subjects when
engineering geology and geotechnical engineering are studied in the urban tract cell. How
to syncretize organically between the engineering geology and geotechnical engineering to
serve urban planning and construction, It is not only a practice task for the engineers of
the urban construction, but also an important subject for many experts and scholars. {(Ur-
ban Engineering Geology of the Rock and Soil Foundation) is the crystallization of synthe-
sis, comprehensive study and sublimation of many subjects (i. e. , engineering geology,
geotechnical engineering, science of engineering rock and soil, environmental engineering,
etc. ) in the urban tract.

The study objects of the EGRSF are rock mass and soil mass. Rock mass has suffered
various kinds of complicated geological action in the whole geological history, so it has
complicated structure and crustal stress field environment, engineering property of the
rock mass of different types in different areas are very differnt. Soil is formed by weather-
ing of rock after it is outcropped, there is otherness about weathering environment, dy-
namical condition of the transition and sediment in different geological phases and different
areas, so soil mass has complicated engineering property and its property has great region-
ality and individuality. {Urban Engineering Geology of the Rock and Soil Foundation) 1s a

special study for the rock and soil foundation (RSF) in the urban tract. Key research con-
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tents of this book are as follows;

Study of the urban engineering geological property and characteristics of the rock and
soil foundation. There are various rocks and soils, especially there are many special rocks
and soils in our country, the engineering geological diversity of which is great. For exam-
ple, soil, such as soft clay, loess, expansive soil, salinized soil, red clay, histosol, they
are distributed in large areas, their special property is big effected to engineering construc-
tion. People have discovered that there are great difference in engineering geological prop-
erty among Shanghai clay, Zhanjiang clay, and Kunming clay. So, the regional engineer-
ing geological property and characteristics of the rock and soil foundation should be sys-
temically studied and summarized, in order to serve the urban engineering construction
better. This book not only analyses the urban engineering geological characteristics of the
rock and soil foundation in China, but also studies the engineering geological characteris-
tics of the rock and soil foundation in the district of Yantai city.

Study of the engineering geological structure of the urban rock and soil foundation.
The engineering geological structure of the urban rock and soil foundation, has great in-
structive significance for urban reasonable planning, the selection of the scheme and types
of the foundation, it is also propitious to demonstrate the urban engineering geological
conditions and problems. It is an important content for EGRSF. So the combination struc-
ture of the urban RSF should be studied in order to make use of natural foundation, plan
the various fields and select the supporting course of the foundation. A new thought of the
stereo-structure of the RSM was proposed, Typical forms and study methods of the com-
bination structure of the urban RSF are also analysed in this book.

Study on the vertical change regularity of the engineering geological property of the
urban rock and soil foundation. The vertical change regularity of the engineering geologi-
cal property of the RSF, especially the change regularity of the urban soft soil area and
crust of weathering has important practice significance for the reasonable utilization-of the
conditions for RSF in engineering construction. The vertical change regularity of the engi-
neering geological property of the urban soft soil area and crust of weathering is deeply
analysed, study methods are also discussed.

The evaluation and zoning of the engineering geology of the urban rock and soil foun-
dation. It is an important task for urban engineering geology research, it is also a basic
work for the urban planning and construction The evaluation model in common use, pro-
gram, method and case study for the engineering geological evaluation of the urban RSF,
etc. , are the main contents of this book.

The analysis of using capability of the urban rock and soil foundation. Engineering
construction can not exceed using capability of the foundation. This subject is very impor-
tant for the reasonable utilization of the urban land, the avoidance of environmental prob-
tems in land exploitation, the difficult and easy degree, the time limit, and the cost of

foundation construction are also influenced by it, so it is a new project for the geotechnical
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engineering. Based on the analysis for the bearing capacity of the RSF, the supporting
course of the building foundation, the using capability evaluation and zoning of the urban
RSF are studied as a case study of Yantai city in the book.

The engineering geological analysis of the stability of the urban rock and soil founda-
tion. Rock and soil foundation is the root for a building, it is totally called foundation en-
gineering, The safety, economy and normal use of the buildings are directly influenced by
the stability of the foundation. Because the foundation engineering is done in subterranean
or under water, the construction difficulty is great, its cost accounts for about 25 percent
of the total cost, its time limit accounts for about 25 to 30 percent of the total time limit in
high building. Its proportions of the cost and time limit are even larger when deep founda-
tion or artificial foundation is adopted. The foundation engineering is concealed engineer-
ing» once failed, the loss is great and remediation is very difficult. So it is very important
to study this project. Based on the analysis of the stress and deformation of the founda-
tion, the stability for the rock foundation and special foundation soil are studied in this
book.

Study on the urban environmental geotechnical problems. This is new content of the
EGRSF. Engineering rock-soil environment is an open and complicated system which is
controlled by double systems of the natural environment and social and economical one.
Along with the leap of population and the high speed development of society and economy ,
complicated effect has been caused to civil engineering by the across actions of the environ-
ment, chemistry and biology. Many environmental geotechnical problems have been
caused. It is a new task for the EGRSF. Basic problems of environmental geotechnology
are analysed, and environmental geotechnical problems are divided into two types (i.e. ,
physical environmental geotechnical problems and chemical environmental geotechnical
problems ), main the urban environmental geotechnical problems are studied deeply,
Countermeasures of the prevention and cure for the urban environmental geotechnical
problems are discussed.

Study on the chemical change, property variation of the urban rock and soil founda-
tion. Soil mass is composed by the three phases with solid, liquid and gaseous state. The
engineering property of the soil is influenced by the action each other among three phases.
The engineering property of the RSM is also influenced when RSF is polluted , when using
capability of the foundation is influenced. The cause of chemical change for the RSF and
physical and mechanical property variation of the RSF are studied. The mechanism of the
chemical change for the RSF is discussed. The meanings and contents of a new subject-
environmental rock and soil chemistry is proposed.

The improvement of the urban rock and soil foundation and the design of foundation
engineering. Basic principle of soil and soil mass improvement is that the property is im-
proved by changes of composition and structure. When the rock mass property is im-

proved, resuming and enhancement integrality of the rock mass should be taken up first,



in order to reduce efficient porosity, enhance the mechanical intensity and debase penetra-
bility of the rock mass, adapt engineering construction. There are many methods to im-
prove the RSF. Reasonable improvement method should be chosed according to all kinds
of factors. Main types and the adaptability of the ground treatment in the district of Yan-
tal city are anslysed, types and characteristics of pile foundation in application in the dis-
trict of Yantai city are also discussed. The optimizing utilization of the rock-soil mass con-
ditions in the design of foundation engineering is analysed in this book.

Assessment and sustainable utilization of the rock-soil mass environment. Urban en-
gineering construction affected rock-soil environment. and serious environmental geotech-
nical problems have been caused. Many new projects are proposed to geotechnical engi-
neers. The study of the RSME is becoming very important along with the quickening of
urbanization and industrialization course. On the other hand, not only the present environ-
mental geotechnical problems should be considered when geotechnical engineering project
is done, but also be potential effect. Therefore, the discussion among the variation rule
and countermeasures of the prevention and cure of the RSME is a new project for EGRSF.
The inducement of the rock-soil mass environment variation is analysed. The tactics of the
development in coordination with the rock-soil mass environmental protection and econom-
ical construction are also proposed. The RSE in the district of Yantai city is assessed, a
suggestion of the optimizing utilization of the RSE and a new thought of the engineering
control of the land utilization in the district of Yantai city are also proposed, the urban de-
velopment way of the Yantai city from the view of the RSE is analysed.

There are 18 chapters in this book, including two part of contents; part I is the
study of the basic theory and method, such as basic problems of the engineering geology
research of the urban rock and soil foundation, the urban engineering geological character-
istics of the rock and soil foundation in China, study of the engineering geology structure
of the urban rock and soil foundation, study of the vertical change orderliness of the engi-
neering geological property of the urban rock and soil foundation, the evaluation and zon-
ing of the engineering geology of the urban rock and soil foundation, the using capability
analysis and evaluation of the urban rock and soil foundation, the engineering geological
analysis of the stability of the urban rock and soil foundation, study of the urban environ-
mental geotechnical problems, study of the chemical change, property variation and im-
provement of the urban rock and soil foundation, urban rock-soil mass environment and
sustainable development; part I is Study of the demonstration, a case study(i. e. , littoral
cities )of the district in Yantai city, such as the economical and geological environment in
the district of Yantai city, the engineering geological characteristics of the rock and soil
foundation in the district of Yantai city, analysic of the stereo-structure of the rock-soil
mass in the district of Yantai city, analysis of environmental geotechnical problems in the
district of Yantai city, the engineering geological zoning for the rock and soil foundation in

the district of Yantai city, the using capability analysis and optimizing utilization of the
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rock and soil foundation in the district of Yantai city, the improvement of the rock and soil
foundation and the design of foundation engineering in the district of Yantai city, assess-
ment and sustainable utilization of the rock-soil mass environment in the district of Yantai
city.

This book has two characteristics. One is the results of synthesis, comprehensive
study and sublimation of many subjects(i. e. , engineering geology, geotechnical engineer-
ing, science of engineering rock and soil, environmental engineering, etc. ) in the urban
tract in the contents, the other is the combination of theory and demonstration study, not
only the basic theory expatiates, but also a lot of engineering case study analyse.

This book is the main content of the project of the education office in Shandong
province (i. e. , study on the evaluation theory of engineering geological environmental
quality applied to urban planning and land utilization ) and it is also a phase fruit of the
fund project of the chief bureau of the China metallurgy geological investigate(i. e. , study
on the evaluation and countermeasures of the environmental geotechnical problems in Jinan
city ). The theory of system science and the thought of sustainable development are 1m-
penetrated all the time in the course of the study, many subject theory and method of the
engineering geology. geotechnical engineering . science of engineering rock and soil, envi-
ronmental engineering, manage science, mathematics, environmental science, etc., are
applied in this study. The effective combination of the analysis of criterion and demonstra-
tion, the combination of the theory and application research are paid attention to in the
course of this study. Synthesis integration thought from quality to quantity is incarnated
in the methodology, modern theories for the engineering geology, geotechnical engineering
and research fruit of many subjects are striven to apply to the research.

The engineering geology of the urban rock and soil foundation is a study task includ-
ing many subjects. Many complicated problems are involved in it, its theory frame is not
mature, it is in perfecting and development stage. This book is throwing out a minnow to
catch a whale, we zealously welcome the experts and readers to grant instruction and point

out mistakes so that they can be corrected.

Li Xiangran
2002. 4
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