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Introduction to Civil

1
Engineering

«#_What is 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 fa-
cilities such as airports, railroads, pipelines, skyscrapers, and other large structures de-
signed for industrial, commercial, or residential use. In addition, civil engineers plan, de-
sign, and build complete cities and towns, and more recently have been planning and desig-
ning 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 en-
gineers 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 techni-
cal 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 spe-
cialists perform soil experiments to determine if the earth can bear the weight of the pro-
ject. 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
- 1 .



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, construc-
tion management civil engineers estimate quantities and costs of materials and labor, sched-
ule all work, order materials and equipment for the job, hire contractors and subcontrac-
tors, 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. Com-
puters 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 per-
mit the engineer to efficiently handle the large quantities of data needed in determining the
best way to construct a project.

Structural engineering. In this specialty, civil engineers plan and design structures of
all types, including bridges, dams, power plants, supports for equipment, special struc-
tures 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, con-
crete, plastic, stone, asphalt, brick, aluminum, or other construction materials.

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 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.

Geotechnical engineering. Civil engineers who specialize in this field analyze the prop-
erties of soils and rocks that support structures and affect structural behavior. They evalu-
ate 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 de-
termine how to strengthen the stability of slopes and fills and how to protect structures a-
gainst earthquakes and the effects of groundwater.

Environmental engineering. In this branch of engineering, civil engineers design,
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build, and supervise systems to provide safe drinking water and to prevent and control pol-
lution 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 sub-
stances. In addition, the engineers design and manage sanitary landfills to prevent pollu-
tion of surrounding land.

Transportation engineering. Civil engineering 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 sys-
tems, railroads and airfields, ports and harbors. Transportation engineers apply technolog-
ical knowledge as well as consideration of the economic, political, and social factors in de-
signing each project. They work closely with urban planners, since the quality of the com-
munity is directly related to the quality of the transportation system.

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 to water, oil, and various types of highly combusti-
ble 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 techni-
cal and managerial skills, including knowledge of construction methods, planning, organi-
zing, financing, and operating construction projects, They coordinate the activities of vir-
tually 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 con- .
crete; and workers who build the steel framework. These engineers also make regular pro-
gress reports to the owners of the structure.

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
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use and development of land and natural resources are also key elements. These civil engi-

neers coordinate planning of public works along with private development. They evaluate
the kinds of facilities needed, including streets and highways, public transportation sys-
tems, 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 precise-
ly measure the Earth’s surface to obtain reliable information for locating and designing en-
gineering 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.

Other specialties. Two additional civil engineering specialties that are not entirely
within the scope of civil engineering but are essential to the discipline are engineering man-
agement 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 en-
gineer-manager combines technical knowledge with an ability to organize and coordinate
worker power, materials, machinery, and money. These engineers may work in govern-
ment-municipal, county, state, or federal; in the U.S. Army Corps of Engineers as mili-
tary 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 en-
gineers engage in basic research that eventually leads to technical innovations in construc-
tion materials and methods. Many also serve as consultants on engineering projects, or on

technical boards and commissions associated with major projects.
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«¥_Reading Material One

Introduction to Civil Engineering

Civil Engineering English is Civil Engineering, the literal translation is the civil engi-
neering, it is constructed in various projects referred to. It refers to the construction of the
object, that is built on the ground, underground, underwater engineering facilities, equip-
ment and materials to use for the survey, design and construction, maintenance repair and
other professional and technical.

Civil engineering with the progress of the human society, has been transformed into
large comprehensive discipline, it has a number of branches, such as: Engineering, railway
engineering, road engineering, bridge engineering, engineering structure, water supply
and drainage engineering, port engineering, hydraulic engineering, environmental engi-

neering disciplines. A total of six professional civil engineering: architecture, city plan-
g P P g g Yy p
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ning, civil engineering, building environment and equipment engineering, water supply and
drainage engineering and road bridge project. Civil engineering as a very important basic
discipline has its important properties: comprehensive, sociality, practicality, unity. Civil
engineering for the development of the national economy and the improvement of people’s
life provided important corporeal technology basis, the numerous industry revitalize played
a role in promoting the construction of fixed assets, is the formation of the basic production
process, therefore, the construction industry and real estate becomes a lot of countries and
regions of the pil}ar of the economy.

The ancient civil engineering for a long time span, roughly from 500 BC Neolithic ap-
pearance of original civil engineering activities until the end of sixteenth Century the Re-
naissance in Italy, leading to civil engineering and embark on the path of rapid develop-
ment, and has experienced more than two thousand years. During this time, as the devel-
opment of scientific theory and its slow, civil engineering and also did not break the habit
development. In ancient times, living and contacts, mankind began to dig into burrows,
wood frame for the bridge of the original civil engineering activities,China the Yellow River
basin up to Shao Wenhua and the site of Xi'an Banpo site have been found in shallow hole
for living and a diameter of 5 — 6 meters of round house. Chinese ancient architecture with
wooden structure, and gradually formed and the like to adapt to the style, in Fourteenth
Century the construction of the Beijing the Imperial Palace is the world’s largest and most
complete ancient wood structure buildings, in Yingxian County palace, the tower is the
world’s tallest wooden building. At the same time, Europe to arch structure consisting
mainly of ancient buildings has reached a very high level, Italy is the Cathedral of Pisa,
France’s Notre Dame de Paris, the Papal Basilica of Saint Peter in Rome are a reflection of
Europe this period construction and structure of the highest achievements of. From Seven-
teenth Century began in nineteen forties page to Second World War until the end of the 300
years, foreign construction obtained great progress. Civil engineering into quantitative a-
nalysis stage. The development of some theories, the emergence of new material, new
tools of the invention, the civil engineering science increasingly perfect and mature. In
modern times, since the end of World War II, many countries take off the economy, mod-
ern science and progress, so as to further development provided a powerful driving force
and material basis. Especially in our country, the civil engineering in this period of time,
more make a spurt of progress, buildings; bridges, roads, tunnels, either in theory or in
technology, foundation construction, gained huge success. Of people living standard rise
ceaselessly, inevitable requirement more and more comfortable living environment, in this
case, building development directly promote the development of civil engineering. In

ancient times, people Chaojuxuechu, later stone appears, people started to use tools to
. 6 .



Chapte
i A Mﬁ?g‘ll;%%ﬂ

build simple housing, to the Ming and Qing Dynasties, Chinese wooden construction tech-
nology and scale reached its peak. After the liberation, with the state of infrastructure in-
vestment to increase ceaselessly, a tower like bamboo shoots after a spring rain as it ap-
pears in the land of china.

Construction is construction of housing planning, surveying, design, construction. Is
intended for the production of human life and provides places. Housing consists of ten
parts:

(1)Buried foundation and basement

(2)Bearing the external force and the force is transmitted to the foundation columns,
floor slab, beam, frame wall, roof and support system

(3) Around the hungry maintenance structure and intermediate partition

(4)Inside and outside the housing decoration

(5)Control environment of the heating, ventilation, air conditioning, lighting, fire in-
sulation system

(6) Staircases, elevators or escalators, vertical transmission system

(7) Closed-circuit television, telephone, computer network and communication system

(8)Power system

(9) Sanitation and water supply and drainage systems

(10) Waste disposal system.

Building materials in construction. Also play a decisive role. Building materials is with
the human society productivity and the improvement of science and technology develops.
The earliest human cave nest, almost no building materials concept into stone, ironage,
began digging stone quarry for the hole, logging a bamboo shed, using the most primitive
materials to build the most rudimentary housing., Later, made of baked clay brick, lime
rock system, gypsum, building materials from natural to artificial stage, for the construc-
tion of the large houses to create the conditions. After Eighteenth Century, the develop-
ment of science and technology makes the building material has entered a new development
stage, iron and steel, cement, concrete and other materials have come out in succession,
laid the foundation for modern buildings. After Twentieth Century, building materials and
quality defects to improve, the increasing varieties, organic material consisting mainly of
chemical building materials is a new force suddenly rises, some special features of the
building materials such as insulation, sound absorption and insulation material, fireproof
material , water-proof material, emerge as the times require explosion-proof radiation-proof
materials, these materials for the building to provide a strong material security. Now the
construction, engineering quality is usually associated with the material, the performance
and the use of reasonable or not direct contact, meet the same technical indicators and qual-
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ity requirements of the premise, the choice of different materials using different methods,
to project cost has a direct effect on.

In the process of construction, building construction and building mechanics, building
materials is also important. Construction is the designer’s thoughts, intentions and ideas
into reality in the process, from the ancient cave nest to the modern skyscrapers, from the
rural country road to the city overhead road needs through the” construction” means to a-
chieve. A construction project includes many types of engineering, such as excavation, pile
foundation engineering, concrete engineering, steel structure engineering, structure hoist-
ing project, waterproof engineering, various types of engineering has its own laws, all ac-
cording to the different needs of the construction of the object and construction of environ-
mental conditions by using the corresponding construction technology, the civil engineering
construction at the same time, with the relevant water, warm wind and other equipment as
a whole, each project between reasonable organization and coordination, improve the in-
vestment benefit. Civil engineering construction in the play of efficiency at the same time,
and strictly in accordance with national issued by the relevant technical specification of con-
struction, so as to further improve the construction level of our country, to ensure the con-
struction quality, reduce project cost.

Any buildings are all built on the surface of the earth’s formation; the building’s
weight would finally passed to the formation, a formation to bear. Support for the con-
struction of strata is collectively referred to as the foundation, building on the ground and
the upper structure of the self weight and bear load transfer to the ground component or
components called foundation. Foundation, foundation and superstructure is building three
integral part. Three different functions, but when under load, they are related to each oth-
er, is the joint effect of the whole. Foundations can be divided into the natural foundation
and the artificial foundation, foundation according to the depth into the deep foundation
and shallow foundation. Foundation and foundation, is to guarantee the quality safety of
buildings and the normal use of the key, the foundation of the building on the building
loads to maintain overall stability and foundation settlement in a building permit, and the
foundation itself should have enough strength, stiffness and durability, while also consid-
ering the repair base the method and the necessary retaining soil and water and related
measures,

As people living standard rise ceaselessly, people on the building space is not simply
from the number of proposed higher requirements, but also fror_n the quality also mention
cars higher requirements, requirements of the environment is beautiful, there is a certain
comfort. It is necessary to building the necessary renovation. If the main building engi-

neering constitutes an architectural framework, then after decoration building became the
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true to life organism, eventually to enrich, improve the face appears in front of people, the
best construction should embody a variety of decorative materials related characteristics,
combined with the existing construction technology, the most effective way to achieve con-
ception, to express the effect. Building decoration to consider building space requirements,
to protect the body from damage, allow people to enjoy beauty, meet the fire evacuation
requirements, decorative materials and the rationality of scheme, construction technology
and economic feasibility. Housing construction and development at the same time, like
building as influences the life of people road, bridge, tunnel, also obtained great progress.

In general civil engineering is one of the oldest subjects, it has made great achieve-
ments,in the future, the civil engineering will be in people’s life is more important. The
Earth environment is deteriorating, the increase of population, people to strive for the sur-
vival, to strive for a more comfortable living environment, will pay more attention to civil
engineering. In the near future, some major projects will be built, is inserted into the sky
skyscrapers, bridges across the ocean, the more convenient traffic will not be a dream.
The development of science and technology, as well as the worsening environment will pro-
mote civil engineering to the outer space and ocean development, provide more vast living
space. In recent years, construction materials mainly steel, concrete, wood and brick, in
the future, the traditional material will be change, some new and more suitable for building
materials will be available, especially chemical synthesis material will promote the con-
struction of higher point. At the same time, the accurate désign method, design automa-
tion, information and intelligent speech technology comprehensive introduction, will peo-
ple have a more comfortable living environment. In a word, theory development, the emer-
gence of new materials, the application of computer, introduction of high technologies will

make the civil engineering is a new leap forward.
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