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Preface

Introduction to Civil Engineering is a textbook written in both Chinese and English. It is
compiled for Chinese and foreign students majoring in civil engineering or the relative special-
ties, according to the latest professional guidance given by National Steering Committee of Civil
Engineering Specialty in 2012. Students can learn about the historical evolution and develop-
ment of the civil engineering and its branches from this book.

The aim of this textbook is to lead students to professional fields and arouse their profes-
sional interest. Therefore, this book is designed to report the general situation of civil engineer-
ing in the past 20 years, the main achievements in engineering application both at home and
abroad, and the development trend in the future. The framework and the key knowledge of ci-
vil engineering (including some project management knowledge) are introduced systematically
to help students get the basic informatiom of civil engineering and the relative fields, arouse
students’ interest in professional learning and research, and lay the foundation for professional
learning in the future. The book provides students with a way of studying professional know-
ledge by themselves, and making plans for their academic career and improving the core com-
petitiveness in getting jobs. Besides, the book is also a useful reference for graduates ( espe-
cially for the overseas graduates).

In this textbook, civil engineering accounts for 75 percent, and the project management
covers 25 percent. As a whole, the content reflects the comprehensive, theoretical, technical
and practical properties of civil engineering discipline, while the latest achievements of great
constructions in China, the improvement, and the development trend in the future in civil engi-
neering field are emphasized. Part of the book is the latest research results of the author and
his team. The author aims for accuracy in writing, and abundant pictures are included in the
book.

This textbook is guided by the introduction and extended by the basic framework of civil

engineering, its various sub-disciplines and branch systems combined with the key management

2

i
]
z



tasks in civil engineering implementation. Through systematic and comprehensive prospects for
civil engineering, this textbook will enhance students’ professional knowledge, help them set
up a macroscopic knowledge system and framework for civil engineering and the related know-
ledge, and lead them to the following specialized courses.

The following people participated in the writing( unspecified participants are all the teach-
ers in Jiangsu University ) : the introduction is completed by Liu Ronggui, Li Congqi( Yangzhou
University ) , Hu Fengqing ( Yangzhou University). Chapter 1 is written by Lu Chunhua, Xie
Guihua, Teng Bin( Jiangsu Gold nstruction Group Co. Ltd. ). Chapter 2 is completed by Yin
Jie, Teng Bin, Zhu Jiong( Xuzhou Institute of Technology). Chapter 3 and Chapter 4 are writ-
ten by Hu Baixiang, Xie Fuzhe, Shen Yuanshun, Yang Fan. Chapter 5 is written by Yan
Yongdong, Yang Fan, Teng Bin, Zhu Jiong. Chapter 6 is written by Xu Rongjin, Teng Bin,
Zhu Jiong. Chapter 7 is written by Li Congqi, Hu Fengqing, Cao Lilin, Su Bo, Guo Xinglong.
Chapter 8 is written by Li Congqi, Hu Fengqing, Cai Dongsheng, Teng Bin. Chapter 9 is writ-
ten by Han Yu, Zhu Jiong. Chapter 10 is written by Wen Xiuchun, Han Yu, Zhu Jiong.
Chapter 11 is written by Sun Ying, Han Yu. Liu Ronggui made the outline of the book and
compiled the integrated manuscript. Han Yu did much work on contacting and coordinating for
the publishment. Academician Lv Zhitao from Southeast University reviewed the book chiefly.

Thanks for the technical assistance and support from Southeast University, Zhejiang Uni-
versity, Jiangsu Institute of Building Research, Yangzhou University, Xuzhou Institute of
Technology and other fraternal units. Thanks to Professor Li Jinfei and his colleagues from Jiang-
su University Press for their tireless efforts for the publication of this book. The graduates of the
author made a great contribution for the book, to whom I owe many thanks. Finally, special
thanks to Academician Lv Zhitao who guided and supported the publishment of this book.

As an educational and instructive textbook , Introduction to Civil Engineering involves a lot
of complex problems to be resolved. Criticism and suggestions from the readers will be highly
welcomed and appreciated. Due to the limtited knowledge of the authors, defects in the text-

book are unavoidable. We deeply appreciate your criticism and correction.

Liu Ronggui
June 2013
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This article mainly introduces the basic
concepts of civil engineering and its related
technological fields. From this article, peo-
ple will have a deeper understanding of the
concepts, types, development history and
the developing tendency of civil engineering.
Besides, people can build their interests in
civil engineering and realize their responsi-
bilities.

@ Connotations of civil engineering

0.1.1 Civil engineering

The literal meaning of civil engineering
in English is non-military engineering, which
is the general term of the construction of va-
rious projects. It not only refers to its objects
such as the engineering facilities constructed
on the ground, underground and underwa-
ter, but also includes the materials and the
professional technology of investigation, con-
struction and maintenance.

In 1828, in its Royal Charter, the In-
stitution of Civil Engineers defined civil engi-
neering as the art of benefiting human beings
by using great natural resources. Civil engi-
neering works as the means of production
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and transportation for external and internal
trade. For example, it can be applied to the
bridges ,
canals, river navigation and docks for inter-

construction of roads, aqueducts,
nal intercourse and exchange; it can also be
applied to the construction of ports, harbors,
moles , lighthouses and the
navigation by artificial power for the purposes

breakwaters ,

of commerce, the construction and applica-
tion of machinery, as well as the drainage
system both in cities and rural areas.

derives from the Latin
In 1782, Englishman John

Smeaton used this term to differentiate his

The word “civil”
“ s ”
word “citizen” .

non-military engineering work from that of
the military engineers who predominated at
that time.

Since then, the term civil engi-

neering has often been used among engineers
who build public facilities, although the field
of civil engineering is supposed to he much

broader. “Civil”

nese, which means construction. In ancient

is an ancient term in Chi-
times, “soil” (including rock, sand, clay,
lime , the brick and tile made of soil) and
thatch, bamboo
and rattan) have been mainly used in the

“wood” (including wood,

construction.  Therefore, the meaning of

“civil engineering” in Chinese includes the

meaning of wood and soil.

With the development of technology and
the times, civil engineering is developing
quickly, in which the revolution of enginee-
ring material and the development of mecha-
nical theory play the most important roles.
The modern civil engineering is not just the
brick and stone in the traditional sense, but
an indispensable and comprehensive subject
clot armed by the new theory, new materials
new technologies and new methods. It is a
young subject with a long history of develop-
ment.
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0.1.2 The scope of civil engineering

Civil engineering is the branch of engi-
neering, which aims to provide the comforta-
ble and safe life for people. People cannot
shelter and
transportation. Shelter, one of the primary

live without clothing, food,

needs of mankind, directly relates to civil en-
gineering. The efficient planning of water
supply and irrigation system can increase the
food production. The engineering marvels in
the world, starting from the ancient pyramids
to thin shell structures, are the results of the

development in civil engineering. Besides,
the transport routes like roads, railways,
bridges are also the products of civil engi-
neers.

With the rapid development of the mo-
dern engineering and the technology ,civil en-
gineering has been gradually subdivided into
some specific disciplines, including structu-
ral engineering, geotechnical engineering,

transportation _ engineering, environmental

engineering, hydraulic engineering, con-

struction engineering, etc. , materials scie-

ce, surveying science and urban engineer-
ing, etc. The content and the scope of civil

engineering are much broader. Civil engi-
neering not only includes the monomer build-
ing for human survival and development,
such as bridges, tunnels and dams, but also

- contains the ecology and environment in ci-

ties, villages, factories and so on.

Assuming that the house owner has
enough money, all steps of the construction
project for housing or industry can be imple-
mented as the following(Fig.0.1).
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selection of Plot
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approval of owner

preparation of plans and structural design
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approval of owner

FHRAL B R HEAE

sanction by concerned authorties

detailed design and drawing
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actual construction (execution)

bRt AT

BT

engineering completion
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repair and maintenance

expiry/demolition for new work
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Fig. 0.1
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Outline of the construction activity

When a project begins, the site should
be surveyed and mapped by civil engineers.
The engineers should locate the utility place-
ment, such as the stage of underwater, se-
wer and power lines. Geotechnical specialists
will perform soil experiments to determine
whether the earth can bear the weight of the
project. Environmental specialists will study
the impact of the project on the local area;
the potential pollution for air and groundwa-
ter, the impact on local animals and plants,
and how the project can be designed to meet
government’s requirements aimed at protec-
ting the environment. Transportation specia-
lists will determine what kinds of facilities are
needed to ease the burden on local roads and
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other transportation networks. Meanwhile,
structural specialists will use preliminary da-
ta to make detailed designs, plans and speci-

fications for the project.

From the beginning to the end of the
project, the construction management spe-
cialists will be in charge of the supervision
and coordination of the civil engineering spe-
cialists. Based on the information supplied
by the other specialists, construction ma-
nagement specialists will estimate quantities
and costs of materials and labor. They will
also schedule all tasks, order materials and
equipment, hire contractors and subcontrac-
tors, and perform other supervisory work to
ensure the project will be completed on time
and as specified.

@ Brief history of civil engineering

The development history of civil engi-
neering can be divided into three stages:
ancient civil engineering, modern civil engi-
neering and contemporary civil engineering.

0.2.1 Ancient civil engineering

The ancient civil engineering had a long
time span, roughly from the Paleolithic Age
(5 000 B. C.) to the mid-17th century.
During this period, people built all kinds of
facilities mainly depending on experience
without any guidance. The materials are
mostly taken from nature, such as rocks,
grass and adobe. Fired brick was not adop-
ted until 1 000 B.C. During this period, the
used tools were very simple, only include
stone axes, hammers, knives; sickles, stone
ram and other hand tools. Even without ad-
vanced tools, the outstanding ancients still
built lots of buildings with historical value.
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