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Unit 1

Civil Engineering

Text Introduction to Civil Engineering

What is Civil Engineering? The word civil derives from the Latin for citizen. In 1782,
Englishman John Smeaton used the term to differentiate the nonmilitary engineering work from the
military engineering work. Civil engineering included the whole of nonmilitary engineering at the
time of the founding of the ICE in 1818, but now excluding chemical, electrical, electronic, marine,
mechanical engineering, etc. It includes airfields, bridges, canals, docks, foundations, harbors,
offshore constructions, railways, river basin management, roads, sewage treatment, sewerage, soil
mechanics, structural design, traffic engineering, tunnels, water supply, etc.

Civil engineers not only build public facilities essential to modern society and large population
concentrations but also build privately owned facilities and other large structures designed for
industrial, commercial, or residential use. In addition, civil engineers plan, design, and build
complete cities and towns, and more recently have been planning and designing space platforms to
house self-contained communities.

Because it is so broad, civil engineering is subdivided into a number of technical specialties.
Depending on the type of project, the skills of many kinds of civil engineer specialists may be
needed. When a project begins, the site is surveyed and mapped by civil engineers who locate
utility placement—water, sewer, and power lines. Geotechnical specialists perform soil experiments
to determine if the earth can bear the weight of the project. Environmental specialists study the
project's impact on the local area: the potential for air and groundwater pollution, the project's
impact on native animal and plant life, and how the project can be designed to meet government
requirements aimed at protecting the environment. Transportation specialists determine what kinds
of facilities are needed to ease the burden on local roads and other transportation networks that will
result from the completed project. Meanwhile, structural specialists use preliminary data to make
detailed designs, plans, and specifications for the project. Supervising and coordinating the work of
these civil engineer specialists, from beginning to end of the project, are the construction
management specialists. Based on information supplied by the other specialists, construction
management civil engineers estimate quantities and costs of materials and labor, schedule all work,
order materials and equipment for the job, hire contractors and subcontractors, and perform other
supervisory work to ensure the project is completed on time and as specified.

Throughout any given project, civil engineers make extensive use of computers. Computers
are used to design the project's various elements (computer-aided design, or CAD) and to manage it.
Computers are a necessity for the modern civil engineers because they permit the engineers to
efficiently handle the large quantities of data needed in determining the best way to construct a
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project.

In the specialty of structural engineering, civil engineers plan and design structures of all types,
including bridges, dams, power plants, supports for equipment, special structures for offshore
projects, the United States space program, transmission towers, giant astronomical and radio
telescopes, and many other kinds of projects. Using computers, structural engineers determine the
forces a structure must resist: its own weight, wind and hurricane forces, temperature changes that
expand or contract construction materials, and earthquakes. They also determine the combination of
appropriate materials: steel, concrete, plastic, stone, asphalt, brick, aluminum, or other construction
materials.

Civil engineers in the specialty of water resources engineering deal with all aspects of the
physical control of water. Their projects help prevent floods, supply water for cities and for
irrigation, manage and control rivers and water runoff, and maintain beaches and other waterfront
facilities. In addition, they design and maintain harbors, canals, and locks, build huge hydroelectric
dams and smaller dams and water impoundments of all kinds, help design offshore structures, and
determine the location of structures affecting navigation.

Civil engineers who specialize in the field of geotechnical engineering analyze the properties
of soils and rocks that support structures and affect structural behavior. They evaluate and work to
minimize the potential settlement of buildings and other structures that stems from the pressure of
their weight on the earth. These engineers also evaluate and determine how to strengthen the
stability of slopes and fills and how to protect structures against earthquakes and the effects of
groundwater.

In this branch of environmental engineering, civil engineers design, build, and supervise
systems to provide safe drinking water and to prevent and control pollution of water supplies, both
on the surface and underground. They also design, build, and supervise projects to control or
eliminate pollution of the land and air. These engineers build water and wastewater treatment plants,
and design air scrubbers and other devices to minimize or eliminate air pollution caused by
industrial processes, incineration, or other smoke-producing activities. They also work to control
toxic and hazardous wastes through the construction of special dump sites or the neutralizing of
toxic and hazardous substances. In addition, the engineers design and manage sanitary landfills to
prevent pollution of surrounding land.

Civil engineers working in the specialty of transportation engineering build facilities to ensure
safe and efficient movement of both people and goods. They specialize in designing and
maintaining all types of transportation facilities, highways and streets, mass transit systems,
railroads and airfields, ports and harbors. Transportation engineers apply technological knowledge
as well as consideration of the economic, political, and social factors in designing each project.
They work closely with urban planners, since the quality of the community is directly related to the
quality of the transportation system.

In the branch of pipeline engineering, engineers build pipelines and related facilities which
transport liquids, gases or solids ranging from coal slurries (mixed coal and water) and semi liquid
wastes, to water, oil, and various types of highly combustible and noncombustible gases. The
engineers determine pipeline design, the economic and environmental impact of a project on
regions it must fraverse, the type of materials to be used—steel, concrete, plastic, or combinations
of various materials—installation techniques, methods for testing pipeline strength, and controls for
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Unit 1 Civil Engineering

maintaining proper pressure and rate of flow of materials being transported. When hazardous
materials are being carried, safety is a major consideration as well.

Construction engineers oversee the construction of a project from beginning to end. They
apply both technical and managerial skills, including knowledge of construction methods, planning,
organizing, financing, and operating construction projects. They coordinate the activities of
virtually everyone engaged in the work: the surveyors; workers who lay out and construct the
temporary roads and ramps, excavate for the foundations, build the forms and pour the concrete;
and workers who build the steel framework. These engineers also make regular progress reports to
the owners of the structure.

The engineers who engaged in the area of community and urban planning may plan and
develop communities within a city, or entire cities. Such planning involves far more than
engineering consideration; environmental, social, and economic factors in the use and
development of land and natural resources are also key elements. These civil engineers
coordinate planning of public works along with private development. They evaluate the kinds
of facilities needed, including streets and highways, public transportation systems, airports,
port facilities, water—supply and wastewater—disposal systems, public buildings, parks,
and recreational and other facilities to ensure social and economic as well as environmental
well-being. '

Civil engineering contains the specialties of photogrammetry, surveying, and mapping. The
civil engineers in this specialty precisely measure the Earth's surface to obtain reliable information
for locating and designing engineering projects. This practice often involves high technology
methods such as satellite and aerial surveying, and computer—processing of photo graphic
imagery. Radio signals from satellites, scans by laser and sonic beams, are converted to maps to
provide far more accurate measurements for boring tunnels, building highways and dams, plotting
flood control and irrigation projects, locating subsurface geologic formations that may affect a
construction project, and a host of other building uses.

Two additional civil engineering specialties that are not entirely within the scope of civil
engineering but are essential to the discipline—engineering management and engineering
teaching. Many civil engineers choose careers that eventually lead to management. Others are
able to start their careers in management positions. The civil engineer manager combines
technical knowledge with an ability to organize and coordinate labour power, materials,
machineries, and money. These engineers may work in government—municipal, county, state,
or federal; in the U. S. Army Corps of Engineers as military or civilian management engineers;
or in semiautonomous region or city authorities or similar organizations. They may also
manage private engineering firms ranging in size from a few employees to hundreds. The civil
engineer who chooses a teaching career usually teaches both graduate and undergraduate
students in technical specialties. Many teaching civil engineers engage in basic research that
eventually leads to technical innovations in construction materials and methods. Many also
serve as consultants on engineering projects, or on technical boards and commissions
associated with major projects.

In a word, civil engineering is a broad field. As long as you keep earnest and down-to-earth,
making efforts all the time, you will find what fit you in this field and your profession must can
bring all your facilities into full play. Good luck!
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New Words

1 marine adj. G #§9; #34 (7%) ) of, near, living in, or obtained from the sea
AR MRERA; ¥ LS5, #3ZH) of or for ships and their
goods and trade at sea

n. KEe, U8 (BZ) HWZERiEEABA 7 a soldier who serves on a
naval ship, esp. a member of the Royal Marines or the Marine Corps

2  canal n. iz, HEWMEIE a long straight passage dug in the ground and filled
with water for boats and ships to travel along, a smaller passage
used for carrying water to fields, crops

3 dock n. M3, 753k a park of a port where ships are repaired or where
goods are put onto taken off them

v () BNk (E35); () E7ERS Sk (Hi3) (cause to) sail

into, or remain at a dock

4  harbor n. (#F) #, W, W5V an area of water on the coast, protected from
the open sea by strong walls, where ships can shelter
v =i, P (GEIEE) to hide and protect somebody who is hiding
from the police
5 offshore adj. ¥ L1, UTHER) happening or existing in the sea, not far from the
land
6 basin n. %5 KWi: £ a round container that is wide but not very deep, used

for holding liquids or food; bowl

K¥E; 7K a hollow place containing water, or where water
collects

ViBk; #H; {€yEHL an area of land from which water runs down
into a river; a large valley

W¥s; WS the deep part of a habour almost surrounded by land

7 sewage n. 757K, ¥5%) used water and waste substances that are produced by
human bodies,that are carried away from houses and factories
through special pipes

8 sewerage n. HiKRYE, 757K40FE the system by which sewage is carried away

from houses, factories, etc. and is cleaned and made safe by adding
chemicals to it

9 utility n. I H S a service provided for the public, for example, an
electricity, water or gassupply.

adi. ZRH&ENK, ZHMAHK, ZIHEEM that can be used for several

different purposes

10 sewer n. v5/K%, FKiE, P74 an underground pipe that is used to carry
sewage away from houses, factories, etc.

11 scrubber n. Ve #% a tool used to wash

¥, #¥% LA an offensive word for a prostitute or for a
woman who has sex with a lot of men

Patience and perseverance will pay off. L I - P I o
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Unit 1 Civil Engineering
12 incinerate V. B RKHE, BEBE to burn it is completely destroyed
13 toxic adi.  HEM, 5EFHEM containing poison, poisonous.
14 sanitary adj. BAR, BEPAER, AL TPAR Connected with keep places
clean and healthy to live in, especially by removing human waste
15 combustible adj. S BRI, aI#RIY) able to begin burning easily
16 traverse V. fEik, ZFik, BEUE to cross an area of land or water
n. w1 3h, 1, R, FTEEERH 7 An act of moving sideways
or walking across a steep slope, not climbing up or down it, a
place where this is possible or necessary
17 ramp #H, & a slope that joins two parts of a road, path, building
18 disposal Zhi, R, AbFE the act of getting rid of sth
19 aerial K& a piece of equipment made of wire or metal rods for
receiving or sending radio and television signals
adi. T FRPH), KL LK existing above the ground
20 scan abbr. W %% R 4 B 3) #2 JF 2 Wl scheduling control automaton by
network system
21 sonic adj.  FEM, FHEM connected with sound or the speed of sound
22 municipal adj. WK, HiJ5BUFH connected with or belonging to a town,city

or district that has its own local government

23 semiautonomous adj.  “-HIAH not controlled all by oneself

Phrases and Expressions

1 structural engineering ey AN

2 water resources engineering KA THE

3 geotechnical engineering = ol

4  environmental engineering BT

5 transportation engineering =5 T

6 pipeline engineering EIE TR
Exercises

1. Translate the followings into Chinese.
(1) What is Civil Engineering? The word civil derives from the Latin for citizen. In 1782,
Englishman John Smeaton used the term to differentiate the nonmilitary engineering work

from the military engineering work.

@) It is important for a novice designer to understand the fact that beautiful and practical design

Patience and perseverance will pay off. —FEinstein
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solutions don't appear out of thin air like magic. There are no esoteric formulas or secret
states of mind that produce good designs effortlessly. And designs are not created by only
moving a pencil around on a piece of paper. Designs that work well and affect our emotions
require a great deal of sensitive observation, analysis, studying or thinking and restudying as
well as some degree of inspiration and creativity. It should be noted here that producing a
design does involve both rational aspects (inventory, analysis, program development,
construction knowledge) and intuitive aspects (the feel of putting forms and shapes together,
aesthetic appreciation, etc.). The design process, then, is a framework of steps, incorporating
both rational and intuitive phases, that aid the designer to organize his or her work, thoughts,
and feelings in an effort to produce the best design solution possible.

® In a word, civil engineering is a broad field.As long as you keep earnest and down-to-earth,
making efforts all the time, you will find what fit you in this field and your profession must
can bring all your facilities into full play. Good luck!

2. Choose the right answer according to the text.
(O Which of the followings is not true according to the passage?

A. In the past, civil engineering meant the whole of nonmilitary engineering, but now
excluding chemical, electrical, electronic, marine, mechanical engineering, etc.

B. Many English words are derived from Latin and Greek. For example, the word civil
derives from the Greek. In 1782, An Englishman named John Smeaton used the term to
differentiate the nonmilitary engineering work from the military engineering work.

C. Civil engineering includes airfields, bridges, canals, docks, foundations, harbors, offshore
constructions, railways, river basin management, roads, sewage treatment, sewerage, soil
mechanics, structural design, traffic, mechanical engineering, tunnel, water supply, etc.

D. Civil engineering now excludes airfields, bridges, canals, docks, foundations, harbors,
offshore constructions, railways, river basin management, roads, sewage treatment,
sewerage, soil mechanics, structural design, traffic engineering, tunnel, water supply.

@ Which of the followings is not civil engineering?

A. As the main stadium for Beijing Olympics, National Stadium is located in the south
central area of Beijing Olympic Green.

B. Researchers are searching for a way to keep deep-sea animals alive indefinitely, so that

Patience and perseverance will pay off. — Binstein T
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Unit 1 Civil Engineering

their entire life cycles can be studied.
C. The Eiffel Tower is one of the most famous structures in the world.
D. Shanghai is the first city in the world to build a high-speed magnetic train.
3 Which of the followings is true according to the passage?

A. Environmental specialists perform soil experiments to determine if the earth can bear the
weight of the project. Geotechnical specialists study the project's impact on the local area:
the potential for air and groundwater pollution, the project's impact on native animal and
plant life, and how the project can be designed to meet government requirements aimed
at protecting the environment. Structural specialists determine what kinds of facilities are
needed to ease the burden on local roads and other transportation networks that will result
from the completed project.

B. Civil engineers build complete cities and towns, while, they don’t plan or design.

C. A project begins with the site location, the site is surveyed and mapped by civil engineers.

D. Transportation specialists use preliminary data to make detailed designs, plans, and
specifications for the project.

@ Throughout any given project, civil engineers make extensive use of computers, which of
the following expressions is true according to the passage?

A. PKPMCAD has no relationship with CAD.

B. Computer is a necessity for a modern civil engineer because it permits the engineer to
handle the large quantities of data much more efficiently. As a result, computer will
replace human sooner or later.

C. Computers are used to help engineers design the various elements of the project and to
manage the whole project.

D. Sutherland is not the father of the CAD.

® In the specialty of structural engineering, civil engineers

A. plan and design structures of all types, including bridges, dams, power plants, supports
for equipment, special structures for offshore projects, the United States space program,
transmission towers, giant astronomical and radio telescopes, and many other kinds of
projects.

B. needn’t the help of computers.

C. shouldn’t determine the forces a structure must resist: its own weight, wind and hurricane
forces, temperature changes that expand or contract construction materials, and
earthquakes.

D. determine the building sale price.

® Civil engineers in the specialty of __ ?

A. pipeline engineering design, build, and supervise systems to provide safe drinking water
and to prevent and control pollution of water supplies, both on the surface and
underground.

B. water resources engineers deal with all aspects of the physical control of water. They also
design and maintain harbors, canals, and locks, build huge hydroelectric dams and
smaller dams and water impoundments of all kinds, help design offshore structures, and
determine the location of structures affecting navigation.

C. water resources engineers analyze the properties of soils and rocks that support structures
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and affect structural behavior. They evaluate and work to minimize the potential
settlement of buildings and other structures that stems from the pressure of their weight
on the earth. These engineers also evaluate and determine how to strengthen the stability
of slopes and fills and how to protect structures against earthquakes and the effects of
groundwater.

. transportation engineers build pipelines and related facilities which transport liquids,

gases; or solids ranging from coal slurries and semi liquid wastes, to water, oil, and
various types of highly combustible and noncombustible gases.

Among the following expressions, which is not mentioned in the passage?
A. Mastering the plentiful knowledge of construction methods, planning, organizing,

financing, and operating construction project the construction engineers can hold the
whole project from beginning to end.

. The teachers in the civil engineering department may engage in basic research that

eventually leads to technical innovations in construction materials and methods.

. A building code is a set of detailed regulations to ensure that all the buildings meet

certain minimum standards of health and safety. Building codes have been enacted to
protect citizens from any harm likely to come to them because of unhealthy or unsafe

conditions.

D. A student who wants to be an outstanding civil engineer should work hard.

Which of the following expressions is not right?

A. BOT is the short form of Build Operate transfer.

B. A person who has graduated from Civil Engineering can serve as consultants on engineering

projects, or on technical boards and commissions associated with major projects.

C. It is an impact that cause the collapse of the World Trade Center during the 9.11 event in

2001.

D. Design is an optimization process of all aspects of a client’s brief. It requires the

integration of all the requirements to produce a whole that is efficient, economic and
aesthetically acceptable.

Reading Material Structural Engineering

Structural engineering is a branch of civil engineering concerned with the designing and
execution of all types of structures. Its applications are extremely diverse. A great deal of what
structural engineers do involve designing things to be built, and then helping to build them. The
architect comes up with a building design, and then it’s the structural engineer’s responsibility to fit
the structure to the architecture, and decide on what structural system is best suited to that particular
building. Structural engineers design the beams, the columns, the basic members to make the
building stand up.

The designing starts with the understanding of the project. The structural engineer must design
structures to be safe for their users and make sure what they designed to be serviceable.

A structural engineer needs to know about the forces that act on structures: the stress put on a
bridge by heavy traffic or on every structure by seasonal temperature changes or earthquake,or on a
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