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1 © Unit 1

1. Text

Civil Engineering

Civil engineering, the oldest of the engineering specialties, is the planning, design,
construction, and management of the built environment. This environment includes all structures
built according to scientific principles, from irrigation and drainage systems to rocket-launching
facilities.

Civil engineers build roads, bridges, tunnels, dams, harbors, power plants, water
and sewage systems, hospitals, schools, mass transit, and other public facilities essential to
modern society and large population concentrations. They also build privately owned facilities
such as pipelines, skyscrapers, 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.

The word civil derives from the Latin for citizen. In 1782, Englishman John Smeaton used
the term to differentiate his nonmilitary engineering work from that of the military engineers who
predominated at the time. Since then, the term civil engineering has often been used to refer to
engineers who build public facilities, although the field is much broader.

Scope. 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 local 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 engineer because they permit the
engineer to efficiently handle the large quantities of data needed in determining the best way to
construct a project.

Structural engineering. In this speciality, 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
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. See Fig.1-1.

Fig.1-1 Students of the civil structural engineering

Water resources engineering. Civil engineers in this specialty deal with all aspects of




the physical control of water. Their projects help prevent floods, supply water for cities and
for irrigation, manage and contrel 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.

Geotechnical engineering. Civil engineers who specialize in this field 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.

Environmental engineering. In this branch of 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.

Pipeline engineering. In this branch of civil 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 of 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 traverse, 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 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 engineering. Civil engineers in this field oversee the construction of a
project from beginning to end. Sometimes called project engineers, 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 foundation, 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.

Transportation engineering. Civil engineers working in this specialty 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. See Fig.1-2.
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Fig.1-2 Students of construction engineering and transportation engineering

Community and urban planning. Those engaged in this area of civil engineering 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.

Photogrametry, 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 photographic 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.

O’th/er"'spécialties. Two additional civil engineering specialties that are not entirely within
the scope of civil engineering but are essential to the discipline are engineering management and
engineering teaching.

Engineering management. 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
worker power, materials, machinery, 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 regional or city authorities or similar organizations. They
may also manage private engineering firms ranging in size from a few employees to hundreds.

Engineering teaching. 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. See Fig.1-3.

i

Fig.1-3 Students in surveying, and mapping

Vocabulary and Expressions

sewage [ 'sju(:)idz] n. FKi&

scope [skaup] n. JEE; #¥; MEF; BRF; FRHEL v, FA

dam [da:m] vt. 42%); SN n [KA)] KN, B

transmission [treenzmifen] n. 3K E, [] Lk H; H4i#; Fi4; &%
asphalt ['sesfeelt] n. #HF; #ib v, A F4d adj. FAb4Eme
brick [brik] n. %, 3, #H4H

offshore ['a(:)f[2:] adj. & HF#Y

slope [sloup] n. #H3&; 14 4%

neutralize ['nju:tralaiz] vi. 4=

combustible [kem'bastabl] adj. HWke4; B she n. T, HRH
traverse ['treeva(i)s] vt. Fit; # R n. A

excavate ['ekskoveit] vt. 1%iE; &

aerial ['gorial] adj. ¥ &), M=

sonic ['sonik] adj. FikéY; FEH6; Fke




Exercises

1.1 Fill in the blanks with the information given in the text.

D Civil engineers build roads, bridges, , » harbors, power

plants, systems, hospitals, schools, » and other public facilities

essential to modern society and large population concentrations.
@ Structural engineers determine the a structure must resist: its own weight,

wind and , temperature changes that expand or contract construction

materials, and

@ Civil engineers who specialize in geotechnical engineering field analyze the properties
of and that support structures and affect structural behavior.

@ Transportation engineers apply technological knowledge as well as consideration of

the ,» political, and factors in designing each project. They work
closely with planners, since the quality of the community is directly related to the
quality of the transportation system. '

® , surveying, and mapping practice often involves high-technology

methods such as satellite and » and computer-processing of imagery.

1.2 Translate the following passages from English into Chinese.

In structural engineering speciality, 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 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.

2. 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 involves 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 stucture: the stress put on a
bridge by heavy traffic or on every structure by seasonal temperature changes or earthquake, or
on a high building by strong winds. They must first calculate the dead loads, live loads, earthquake
and wind loads, and their combination, then select struciural system and construction materials.
Finally, the designer analyzes structures and designs. The live loads are usually provided by
load code for the design of the building structure. Due to the nature of some loading conditions,
sub-disciplines within structaral engineering have emerged, including wind engineering and
earthquake engineering. Design considerations will include strength, stiffness, and stability of
the structure when subjected to loads which may be static or dynamic.

The same structure in different locations, exhibits different designs, because of ground
water levels, soil characteristics. Foundation is particularly important in the whole structure
design. If the soil is soft, it should be strengthened. If the substructure is below the ground water
level, methods such as well points, or pumping from sumps should be taken to remove water.
Other considerations include cost, constructability, safety, aesthetics and sustainability.

Analysis of structures aimed at determining the forces and deformations existed in members.
These forces such as tension, compression, bending shear and torsion could make structures
destroyed. Excessive lateral sway may cause recurring damage to partition, ceilings, and other
architectural details and may cause discomfort to the occupants of the building. This deformation
must be kept within acceptable limits.

Structural design and structural analysis are components of structural engineering and a
key component in the structural design process. They are interlocked subjects. The structural
engineering has the objective of proportioning a structure such that it can safely carry the loads
to which it may be subjected. Structural analysis provides the internal forces, and structural
design utilizes those forces to proportion the members or systems of members. Without structural
analysis, design is impossible. See Fig.1-4.

Fig.1-4 Analysis of structures’aim and design

Member sizes designed are often from experience and comparison to some similar design and

use of available empirical rules combined with some rough calculations. Most designs are initially
based on the strength and stability criteria, while other criteria are used to carry out checks at a




later stage. To arrive at an optimum and economical design, it is usually to repeat the analysis
with the revised sizes and shapes. In this stage, computer is a useful tool.

Structural engineers should know the whole process of the project. The speedy execution
of the project requires the ready supply of all materials, equipment and labor when needed. The
construction engineer must control the whole operations. These operations include: excavation,
foundation and superstructure construction, electrical and mechanical installation. Excavation
follows preparation of the site, it may be done by special excavator, and the soil excavated can
be used for landscaping and fill. If the excavation areas are wet, dewatering and stabilizing of
the soil become major operation; if the materials encountered hard, blasting will be needed.
There are several types of foundation in different structures. If defects exist, the foundation must
be strengthened. In superstructure construction, it generally consists of several operations:
forming, concrete production, placement and curing. Electrical and mechanical systems need
ancillary space to provide a comfortable environment. All these constructions must be proceeded
according to drawings. ‘

Structural engineers also inspect buildings, both during and after construction, and oversee
the use of the concrete, steel and timber of which they are made. They must also be aware of
both obvious uses for the structures and how these uses affect its design. For example, if they’re
putting in sensitive computer equipment or doing pharmaceutical work, you have to use a floor
system that’s very stiff and doesn’t move much.

Like all engineers whose work may affect life, health or property, new structural engineers
go through a rigorous training process during their first few years of work. This training involves
several years of work experience under the supervision of experienced engineers and one or more
state examinations, and results in a license as a professional engineer. This is one profession
where an advanced degree is more of a necessity than an option. If you are really committed
to structural engineering, you should get your master’s degree in structural engineering or civil
engineering as quickly as possible, the basic courses at the undergraduate level just can’t touch
on all the necessary aspects of structural engineering. Your advance in the profession is greatly
impaired by not having a master’s degree.

Along with specialized knowledge, a structural engineer needs a host of other skills to be
able to interact with professional and nonprofessional partners. The abilities for sale, public
speaking and time management are very important when we have to make contact with clients as
a structural engineer, and problem resolution is a skill that isn’t typically taught in engineering
schools. But when there’s an enormous amount of work, the skills to solve problems go on as
quickly as possible.

For structural engineers, like other civil engineers, all the responsibilities they’ve assumed
over the years are not just the professional responsibilities, but the perscnal liabilities, too.

2.1 Answer the following questions.

(D What is structural engineering and what needs to know about the forces that act on




structures being a structural engineer?

(@ What will new structural engineers do in order to go through a rigorous training process
during their first few years of work ? )

2.2 Oral task.

Describe the feeling of being a structural engineers in your mind.

3. Oral Practice

Architectural Majors and Courses &35 % b k115 i

(D Can you tell me what major you are studying and how do you think of/about your major?
REEE IR, IRIHEF AR WS ? FRUCHIRIE LB ARE?

@ I am sure to treasure the good chance and to study hard to realize my dream. & —EZ1H

2, A, LHRMBE.

(3 By the way, what about the teaching facilities? JJIf# W] —F, FR{12AA M= &itiE
AFE?

@ For vocational engineering colleges, it is effective and practical to integrate theory with
practice and to do practice geared to the needs of the job. X Tk THPifL, FSER LR
X S22 RABORSE IR -

(® Would you please show me around your campus? /RBEEH RS W — TR TR I ?

(® Would you mind telling me what you are doing on the worksite? /R4 755 UFIRAE THLBL
SR AN ?

@ Last year, the project was awarded the National Construction Engineering Luban
Award. 24, XINTEBHKET “2EER TREHL” .

I wonder how many constructors there are on your worksite. FRABHIE/R( ] T# EA X
PERTA.

© I am very interested in your recruiting and using workers here. FXH/RA73x B A HIHE K&
P T ARG HR
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1. Text

Civil Engineering Materials

As an engineer, one must know about the materials used in the construction site. All
structures are constructed of materials known as engineering materials or building materials.
It is necessary for an engineer to be conversant with the properties of such materials. Civil
engineering materials can be natural and man-made. They contain cement, metal, timber,
concrete, bituminous, etc. Besides these traditional materials, new types of constructional
materials are also investigated and developed and will be applied gradually. Now, green civil
engineering materials and even eco-materials for civil engineering are recommended based on
the consideration of sustainable development. This has the benefits of reducing energy, saving
resources and protecting the environment, having minimum harm to human health.

Cement. Cement is obtained by burning a mixture of calcareous and argillaceous materials
at a very high temperature. Calcined product is known as clinker. A small quantity of gypsum
is added to the clinker and is pulverized into very fine powder known as cement. On setting,
cement resembles a variety of sandstone found in Portland in England and is, therefore, called
Portland cement.

Types of cement. By changing the chemical composition and by using different raw
materials and additives, many types of cements can be manufactured to cater to the need of the
construction industry for specific purposes. Rapid hardening cement is used where high strength
is required instantly in initial stages. For example, repair works, early removal of formwork,
etc. Low heat cement can be used in mass concreting works like construction of dams, etc.
Portland pozzolana cement produces less heat of hydration and offers greater resistance to the
attack of aggressive water. Air-entraining cement is produced by mixing a small amount of an
air-entraining agent with ordinary Portland cement. By adding this, the properties of concrete
can be changed and it also increases the frost resistance of hardened concrete. High strength
cement is required for certain special works. To improve the strength a higher content of C;S

and higher fineness are incorporated in ordinary Portland cement. This cement can be used for



railway sleepers, prestressed concrete, precast concrete and air-field works.

Concrete (Fig.2-1) . Cement is mixed at or near the construction site with sand,
aggregate (small stones, crushed rock, or gravel) , and water to make concrete. Concrete
has a high strength and its strength depends on the proportion in which cement, stones and water
are mixed. It hardens with age and the process of hardening continues for a long time after the
concrete has attained sufficient strength.

Fig.2-1 Concrete

Normal concrete has a comparatively low tensile strength and for structural applications it
is normal practice either to incorporate steel bars to resist any tensile forces (steel reinforced
concrete) or to apply compressive forces to the concrete to counteract these tensile forces (pre-
stressed concrete or post-stressed concrete) . Concrete is used structurally in buildings, shell
structures, bridges, sewage-treatment works, railway sleepers, roads, dams, chimneys,
harbours, off-shore structures and so on. It is used also for a wide range of precast concrete
products which include concrete blocks, cladding panels, and pipes.

The impact strength, as well as the tensile strength, of normal concrete is low and this
can be improved by the introduction of randomly orientated fibers into the concrete. Steel,
polypropylene, asbestos glass, carbon and even wood fibers have all been used with some
success in precast products and in-situ concretes, including pipes, building panels and piles.

Timber. Timber is one of the oldest known civil engineering materials (Fig.2-2) . In
addition to its usefulness as a structural material, timber has also fulfilled a role in temporary
structures. Although timber is a kind of sustainable resource, the consumption speed of forests
must be slowed down because of the relative slowness of tree growth.

Timber has a wide use in flooring, facing, skirting, windows, doors, stairs, paneling
and furniture. The requirements for this purpose include ease of working and finishing,
good grain pattern and appearance when clear-finished, dimensional stability in conditions of
variability of temperature and humidity, both internal and external, and resistance to infestation
and fungal attack, etc.

Nowadays timber is also playing an important role in falsework carpentry, such as

shuttering for in-situ or precast concrete work, supporting formwork for brick or stone arch or




