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1 Civil Engineering

1.1 Text

1.1.1 Passage
Introduction to Civil Engineering

Civil engineering is a professional engineering discipline that deals with the design,
construction and maintenance of the physical and naturally built environment, including
works such as bridges. roads, canals, dams and buildings. Civil engineering is the oldest
engineering discipline after military engineering, and it is defined to distinguish non-
military engineering from military engineering. It is traditionally broken into several
sub-disciplines including environmental engineering, geotechnical engineering, structural
engineering, transportation engineering, municipal or urban engineering, water
resources engineering, materials engineering, coastal engineering, surveying and
construction engineering. Civil engineering takes place at all levels: in the public sector
from municipal to federal levels, and in the private sector from individual homeowners
to international companies.

Engincering has been one part of life since the existence of human beings. The
earliest practices of civil engineering may appear between 4000 BC and 2000 BC in
Ancient Egypt and Mesopotamia when human beings started to abandon a nomadic
existence, thus causing a need for the construction of shelter. During that time,
transportation became increasingly important and it led to the development of the wheel
and sailing. The construction of Pyramids in Egypt (2700-2500 BC) might be considered
as the first example of large-scale constructions. Other ancient historic civil engineering
constructions include the Parthenon by lktinos in Ancient Greece (447-438 BC), the
Appian Way by Roman engineers (312 BC), the Great Wall of China by General Meng
Tian under orders from Emperor Qin (220 BC), the stupas constructed in ancient Sri
Lanka like the Jetavana Ramaya, and the extensive irrigation works in Anuradhapura.
The Romans developed civil structures throughout their empire, especially including
aqueducts, insulae, harbors, bridges, dams and roads.

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 inierchangeably. In the 18" century, the term
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civil engineering began to be used to distinguish it from military engineering.

The first self-proclaimed civil engineer was John Smeaton who constructed the
Eddystone Lighthouse. In 1771, Smeaton and some of his colleagues formed the
Smeatonian Society of Civil Engineers, a group of leaders of the profession who met
informally over dinner.

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. Its 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 of 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.

In the mid-17"™ century, civil engineering was very original in this period,
construction materials mainly used stones, grass reinforcement, adobe and other natural
materials. Construction tools are primitive axes, hammers, knives, shovels and other
hand tools, construction of facilities.

The history of modern civil engineering is generally believed from the mid-17"
century to post-second world war, a total of more than 300 years. During that period,
civil engineering was becoming an independent discipline. In 1683, Italian scholar
Galileo published Dialogues Concerning Two New Sciences , first expressing the formula of
the design of beam theory. In 1687, Newton summed up the three laws of mechanics.
Mechanics of the Civil Engineering laid the basis of the analysis. Then in material
mechanics, theory of elasticity and strength of materials based on the Navier in France
in 1825 established a civil engineering structural design of the allowable stress method.
Since then, civil engineering has become more systematic and theoretical guidance.

For materials, the invention of Portland cement in 1824 and reinforced concrete in
1867 became historic events in civil engineering. As the mass production of concrete and
steel can be achieved, civil engineers can make use of these materials, the construction
of large and complex engineering facilities.

After World War [I, the rapid development of science and technology made civil
engineering rely on modern science and technology to achieve further development.
Steel and concrete, which are the most important building materials, had further
development. Their strength improved several times, and reliability, durability and
other properties were much better.

Civil engineering is the application of physical and scientific principles, and its
history is intricately linked to advances in understanding of physics and mathematics

o 4 o



1 Civil Engineering

throughout history. Because civil engineering is a wide ranging profession, including
several separate specialized sub-disciplines, its history is linked to knowledge of
structures, materials science, geography. geology, soils, hydrology, environment,
mechanics and other fields.

Throughout ancient and medieval history, most architectural design and
construction were carried out by artisans, such as stone masons and carpenters, who then
became the role of master builder. Knowledge was retained in guilds and seldom
supplanted by advances. Structures, roads and infrastructure that existed were
repetitive, and increases in scale were incremental.

One of the earliest examples of a scientific approach to physical and mathematical
problems applicable to civil engineering is the work of Archimedes in the 3" century BC,
including Archimedes Principle, which underpins our understanding of buoyancy, and
practical solutions such as Archimedes’ screw. Brahmagupta, an Indian mathematician,
used arithmetic in the 7 century AD, based on Hindu-Arabic numerals, for excavation
(volume) computations.

Numerical analysis of the computer, which was difficult to compute a rough
calculation in the past, can be simplified into a more precise calculation now. For
example, by means of finite element analysis software, people can easily solve the
problems to complete the complex human statically indeterminate structure calculation of
internal forces and displacements. Finite element theory and the structural dynamics of
the continuous development of the people can make a convenient and precise structure of
the force and deformation calculation, making the design work greatly simplified. With
the help of the computer-aided design (CAD application) » the designers are free from
manual graphics. More construction machineries allow a substantial increase of
construction, increase of the degree of automation. With the use of more construction
machineries, degree of automation makes the construction of a substantial increase.

Usually the construction of a project facilities has to go through investigation,
design and construction of three stages, requiring the use of engineering geological
investigation, hydro geological investigation, engineering survey, soil mechanics,
engineering mechanics, engineering design, building materials, construction equipment,
construction machinery, building the economy other disciplines and construction
technology, construction organizations in the field of knowledge, and computer and
mechanical testing techniques. Thus the scope of civil engineering is a broad
comprehensive discipline. With the advance of science and technology development and
engineering practice, the civil engineering disciplines have become broad categories,
.which are complex integrated systems.

Civil engineering is accompanied by the development of human society. It reflects
the construction of engineering facilities in various historical periods of society,
economy, culture, science, and technology development prospects. Therefore, civil
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society has become one of the witnesses of the historical developments.

In the ancient times, people began to build rudimentary houses, roads, bridges and
communication channels to meet the simple life and production.

Many well-known engineering facilities showed human creativity in this historical
period. For example, China’s Great Wall, Dujiangyan, the Grand Canal, Zhaozhou
Bridge, Ying Xian Tower, the Pyramids, the Greek Parthenon, the Roman water
supply, colosseum amphitheater (Roman Jungle field) . and many other famous churches
and palaces.

After the Industrial Revolution, especially in the 20" century, civil society put
forward new demands and the social progress in all arcas of civil engiqeering created
good conditions. Thus civil engineering in this period got rapid development. In the
worldwide, modern large-scale industrial plants, skyscrapers, nuclear power plants,
highways and railways, bridge, long tunnel of large diameter pipelines, the Grand
Canal. large dams, large airports, major scaports and marinc engineering appeared.
Modern civil society continued to create new human physical environment, as human
socicty was an important part of modern civilization.

Civil engineering is a highly practical subject. In the early times, civil engincering
practice was through summing up successful experiences, especially learning from
failurc. From the 17" century, Galileo and Newton, who were the guiders of modern
civil engineering, practice with the combined mechanical, gradually mechanics,
structural mechanics, fluid mechanics, rock mechanics, and the theory as the basis for
civil engineering disciplines. Civil engineering gradually developed into a science relying
on experience.

In the development of civil cngineering, engineering practice often precedes theory;
engineering accidents often show new unforeseen factors and trigger new theoretical
resecarch and development. Till now, a number of works dealing with the problem still
rely on practical experience.

Why do the development of civil engineering technology rely on engineering
practice and are not by virtue of scientific experiments and theoretical studies? There are
two reasons. First, some of the objective situations are too complicated and difficult to
faithtfully carry out laboratory or field tests and theoretical analysis. Second, a new
engineering practice can reveal new problems. For example, the construction of tall
buildings, tall towers and long span bridges, masts, wind and scismic engineering issues
highlightedly in order to develop this new theory and technology.

Features of modern civil engincering, with the rapid development of various
construction requirements, are that people need to build large-scale, long span, tall,
light, and sophisticated buildings with modern equipment. This raises new issues to the

civil engineering and promotes the civil engineering discipline forward.
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1 Civil Engineering

1.1.2 New Words and Expressions

construction [ kon'strakfon | n. #i#%, 24&;
R

canal [ko'neel | n. & il

structural engineering % #] .42

construction engineering 1 % 42

geotechnical engineering % + T 42

stupas [ 'stwpss] n. 4-#]3%

breakwater [ 'bretk woito | n. BF k3%

durability [ 'djuera'bilstr] n. @ Xk

mason ['metson | n. B R, EE

carpenter [ 'ka:pinta| n. KE, LR

infrastructure [ 'infrostraktfs] n. # &k %
3, o JL %

synthetic materials 4~ 41 #

finite element analysis # F& 7T, 4-#f

statically indeterminate structure # # &
M

structural dynamics 25 #5) A &

1.1.3 Exercises

span [speen] n. ¥ B, %12, (BB 6)
BB

paleolithic [ 'peliouli®ik | a. 18 .6 & rH4X.84

adobe [ o'doubi | n. (4] R -F # A #) & K
£+

beam [ bim | n. .4 %

mechanics [ mi'keeniks | 7. A1 %, B F

Portland cement % # 2 K iR, 3@ KR, 5
B KR

reinforced concrete 4% 45 .4 L+

deformation [ dizfor'meifon] n. J|H, TH

geological [ dzio'Indzikal | a. MJF(F) 8

skyscraper [ 'skai'skreips ] n. B X kA

tunnel [ 'tanal] n. R ;i ;R A E

the Grand Canal X i& 5]

seismic [ 'saizmik | a. ¥ E 49, B E 3 A
o 5 B B R

Translate the following paragraphs into Chinese

(1) 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. In the 18" century, the term
civil engineering began to be used to distinguish it from military engineering.

(2) Civil engineering is the application of physical and scientific principles, and its
history is intricately linked to advances in understanding of physics and mathematics
throughout history. Because civil engineering is a wide ranging profession, including
several separate specialized sub-disciplines, its history is linked to knowledge of
structures, materials science, geography, geology, soils, hydrology, environment,
mechanics and other fields.

(3) Civil engineering is a highly practical subject. In the early times, civil
engineering practice was through summing up successful experiences, especially learning
from failure. From the 17" century, Galileo and Newton, who were the guiders of

modern civil engineering, practice with the combined mechanical, gradually mechanics,

.7.



