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Chapter 1 Overview of Civil Engineering I 1

Chapter 1 Overview of Civil Engineering

1.1 Introduction of Civil Engineering >

Section A The Origin of Civil Engineering

Civil engineering is a professional engineering discipline that deals with the design, construction, and main-
tenance of the physical and naturally built environment, including works like roads, bridges, canals, dams, and

buildings "'

. Civil engineering is the oldest engineering discipline after military engineering and it was defined to
distinguish non-military engineering from military engineering. It is traditionally broken into several sub-disciplines
including environmental engineering, geotechnical engineering, geoplhysics. geodesy, control engineering,
structural engineering, biomechanics, nanotechnology, transportation engineering, earth science, atmospheric
sciences, forensic engineering, municipal or urban engineering, water resources engineering, materials
engineering, coastal engineering '’ | surveying, and construction engineering *'. Civil engineering takes place on
all levels: in the public sector from municipal through to national governments, and in the private sector from
individual homeowners through to international companies.

Civil engineering has been an aspect of life since the beginning of human existence. The earliest practice of
civil engineering might have commenced between 4000 and 2000 B. C. in Ancient Egypt and Mesopotamia
( Ancient Iraq) when humans started to abandon a nomadic existence, creating a need for the construction of shel-
ter. During this time, (transportation became increasingly important leading to the development of the
wheel and sailing.

Until modern times there was no clear distinction between civil engineering and architecture, and the term
engineer and architect were mainly geographical variations referring to the same person, often used
interchangeably * . The construction of Pyramids in Egypt (¢. 2700-2500 B. C. ) might be considered the first
instances of large structure constructions. Other ancient historic civil engineering constructions include the Qanat
water management system ( the oldest older than 3000 years and longer than 71 km®') , the Parthenon by lktinos
in Ancient Greece (447-438 B. C. ), the Appian Way by Roman engineers (c¢. 312 B. C. ), the Great Wall of
China by General Meng Tian under orders from Qin Emperor Shih Huang-ti (¢. 220 B. C.) " and the stupas
constructed in ancient Sri Lanka like the Jetavanaramaya and the extensive irrigation works in Anuradhapura. The
Romans developed civil structures throughout their empire, including especially aqueducts, insulate harbors,

bridges, dams and roads.
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In the 18th century, the term civil engineering was coined to incorporate all things civilian as opposed to mili-
tary engineering. The first self-proclaimed civil engineer was John Smeaton who constructed the Eddystone Light-
house*/. In 1771 Smeaton and some of his colleagues formed the Smeatonian Society of Civil Engineers, a group of
leaders of the profession who mel informally over dinner. Though there was evidence of some technical meelings, it
was little more than a social society.

In 1818 the Institution of Civil Engineers was founded in London, and in 1820 the eminent engineer Thomas
Telford became its first president. The institution received a Royal Charter in 1828, formally recognizing civil
engineering as a profession. lts charter defined civil engineering as; the art of directing the great sources of power
in nature for the use and convenience of man, as the means of production and traffic in states, both for external and
internal trade, as applied in the construction of roads, bridges, aqueducts, canals, river navigation and docks for
internal intercourse and exchange, and in the construction of ports, harbors, moles, breakwaters and lighthouses ,
and in the art of navigation by artificial power for the purposes of commerce, and in the construction and application
of machinery, and in the drainage of cities and towns.

The first private college to teach civil engineering in the United States was Norwich University founded in 1819
by Captain Alden Partridge. The first degree in civil engineering in the United States was awarded by Rensselaer
Polytechnic Institute in 18357/, The first civil engineering degree to be awarded to a woman was granted by

Cornell University to Nora Stanton Blatch in 1905.
Words and Phrases

professional engineering discipline ol TR R

maintenance ['memtonons | n. ZE{, 4ifE (R 4F

sub-discipline n. V2EF

geotechnical engineering Fe il Y

geophysics [ dzizou'fiziks ] n. HuERYFH ; Bk B

geodesy [dzi'pdist] n. [0 ] 02

biomechanics [ barouma'keeniks | n. A#) S12F LA
nanotechnology [ naenoutek'npladzr | n. ZAFEA

transportation [ treenspor'terfon ] n. iz iE i 240 ik TH

forensic engineering B T

municipal or urban engineering T B T

coastal engineering Wl TR

nomadic existence WML TR

geographical variation Ho P25 5

interchangeably | nta'tfeindzobli| adv. [ ] w2245

Parthenon [ 'paz@inon] n. WF 5 AL (A i T LA S ALHE S5 2 #i vy )
stupas  n. RIS P RERE :
Jetavanaramaya n. HEPEMRIE "
aqueduct [rekwidakt ] n. [ ZKF) ] R, K& HIE

self-proclaimed ['selfpra'klermd | adj. HFRIY

eminent C'eminant | adj. A AE AR BA

intercourse Cntokors | n. ASU EK

mole [moul | n. By be

drainage [ 'dremidz | n. HEAK;HEAK RS ; 15K s HEKTEA

be granted T



Chapter 1 Overview of Civil Engineering

Section B What Is a Civil Engineer

A civil engineer is a person who practices civil engineering; the application of planning, designing,
constructing,, maintaining, and operating infrastructures while protecting the public and environmental health, as
well as improving existing infrastructures that have been neglected.

Originally, a civil engineer worked on public works projects and was contrasted with the military engineer,
who worked on armaments and defenses. Over time, various branches of engineering have become recognized as
distinct from civil engineering, including chemical engineering, mechanical engineering, and electrical
engineering, while much of military engineering has been absorbed by eivil engineering *'.

Civil engineers typically possess an academic degree with a major in civil engineering. The length of study for
such a degree is usually three to five years and the completed degree is usually designated as a Bachelor of
Engineering, though some universities designate the degree as a Bachelor of Science. The degree generally
includes units covering physics, mathematics, project management, design and specific topics in civil engineering.
Initially such topics cover most, if not all, of the sub-disciplines of civil engineering. Students then choose to
specialize in one or more sub-disciplines towards the end of the degree. While an undergraduate degree
(BEng/BSc¢) normally provides successful students with industry aceredited qualification, some universities offer
postgraduate engineering awards ( MEng/MSe) which allow students to further specialize in their particular area of
interest within engineering.

In most countries, a bachelor’s degree in engineering represents the first step towards professional certification
and the degree program itself is certified by a professional body. After completing a certified degree program, the
engineer must salisfy a range of requirements (including work experience and exam requirements) before being
certified. Once being certified, the engineer is designated the title of Professional Engineer (in the United States,
Canada and South Africa), Chartered Engineer ( in most Commonwealth countries ), Chartered Professional
Engineer (in Australia and New Zealand ) , or European Engineer (in much of the European Union). There are
international engineering agreements between relevant professional bodies which are designed to allow engineers
to practice across international borders.

The advantages of certification vary depending upon location. For example, in the United States and Canada,
“only a licensed professional engineer may prepare, sign and seal, and submit engineering plans and drawings to a
public authority for approval, or seal engineering work for public and private clients. " This requirement is enforced
by state and provincial legislation such as Quebec’s Engineers Act'™®'. In other countries such as the UK, no such
legislation exists. In Australia, state licensing of engineers is limited to the state of Queensland. Practically all
certifying bodies maintain a code of ethics that they expect all members to abide by or risk expulsion''"'. In this
‘way, these organizations play an important role in maintaining ethical standards for the profession. Even in juris-
dictions where certification has little or no legal bearing on work, engineers are subject to contract law. In cases
where an engineer’s work fails, he or she may be subject to the tort of negligence, and in extreme cases, be
charged with criminal negligence. An engineer’s work must also comply with numerous other rules and regulations
such as building codes and legislation pertaining to environmental law.

There is no typical career path for civil engineers. Most people who graduate with civil engineering degrees
start with jobs that require a low level of responsibility, and as the new engineers prove their competence, they are
trusted with tasks that have larger consequences and require a higher level of responsibility. However, within each
branch of civil engineering career path options vary. In some fields and firms, entry-level engineers are put to
work primarily monitoring construction in the field, serving as the “eyes and ears” of senior design engineers.
While in other areas, entry-level engineers perform the more routine tasks of analysis or design and interpretation.

Experienced engineers generally do more complex analysis or design work , or management of more complex design
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projects, or management of other engineers, or into specialized consulting, including forensic engineering. There-
fore, work experience is necessary in civil engineering.

The civil engineer must have a key role in project management. This (’:unvi(-lion forms the basis of this
section along with the understanding that education must be a prerequisite to professionalism in any sphere.
Projects are becoming increasingly complex, and the project management team is subject to the influence of social
and environmental constraints together with concerns for the control of natural resources. These and other factors
indicate the pressing importance of proper training and education to develop suitable skills in the potential project
manager. Civil engineering education can be organized in curricula that allow both technical and managerial skills
to be developed. Thus the civil engineer will be eminently capable of exercising sound project management. In so
doing, he or she will not have to abdicate importanily managerial functions to others, often less ably prepared to

understand the technological aspects of developing and implementing alternative strategies.
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1.2 The Importance of Civil Engineering >>>

Section A The Role of Civil Engineering in Society

.

Civi] engineering, the profession of designing and executing structural works serves the general public. The
term was first used in the 18th century to distinguish the newly recognized profession from military engineering,
until then preeminent. From earliest times, however, engineers have engaged in peaceful activities, and many of
the civil engineering works of ancient and medieval times—such as the Roman public baths, roads, bridges, and
aqueducts; the Flemish canals; the Dutch sea defenses; the French Gothic cathedrals; and many other monu-
ments—reveal a history of inventive genius and persistent experimentétion"”.

Civil engineering as a very important basic discipline has its important properties: comprehension, sociality,
practicality, unity. Civil engineering provides a corporeal technology basis for the development of the national
economy and the improvement of people’s life and plays a promoting role in the revitalization of many industries.
Engineering construction is the basic production process of fixed assets. Therefore, the construction industry and
the real estate have become a pillar of the economy in many countries and regions.

Civil engineering is the design and maintenance of public works such as roads, bridges, water and energy
systems as well as public facilities like ports, railways and airports. Civil engineers touch many aspects of our
everyday lives. From the water you use to brush your teeth in the morning to the road you drive on to work and the
school where you take your children to, the power that charges your cell phone, civil engineers design and build the
systems that bring us water and power. They build the infrastructure within our national parks. Civil engineers build
mass transit.

In daily life, infrastructure construction is also a major part of the civil engineering. Infrastructures are basic
physical and organizational structures needed for the operation of a society or an enterprise ' or the services and
facilities necessary for an economy to function "', It can be generally defined as the set of interconnected struc-
tural elements that provide framework supporting an entire structure of development. It is an important term for
judging a country or a region’s development.

The term typically refers to the technical structures that support a society, such as roads, bridges, water
supply, sewers, electrical grids, telecommunications, and so forth, and can be defined as *the physical
components of interrelated systems providing commodities and services essential to enable, sustain, or enhance
societal living conditions™ '/,

Viewed functionally, infrastructure facilitates the production of goods and services, and also the distribution of
finished products to markets, as well as basic social services such as schools and hospitals. For example, roads
enable the transport of raw materials to a factory ''. In military parlance, the term refers to the buildings and
permanent installations necessary for the support, redeployment, and operation of military forces ™.

Civil engineering is all about creating, improving and protecting the environment in which we live. It provides
the facilities for day-to-day life and for transport and for industry to go about its work. It deals with the design,
construction and maintenance of Ehe physical and naturally built environment. Put simply, civil engineers build
bridges, roads, canals, dams, tall buildings, and other large structures.

Like the Romans, Egyptians and Mayans who built great civilizations before us, our civilization relies more

than ever on teams of inventive people to design, build and maintain the sophisticated environment that surrounds



