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In-class Reading

Civil Ehgineering

After-class Reading

What Does Civil Engineering Refer to? e

Part One Preparation
(1) Work in groups to talk about what Civil Engineering is?

Then write it down below.
What is Civil Engineering?
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(2) Work in groups to talk about what the responsibilities of a

civil engineer are? Then write them down below.

Part Two Reading-centered Activities

1. Text

Civil Engineering and Civil Engineer

Civil engineering, one of the oldest engineering disciplines in the
world, is a professional engineering discipline that deals with design
and construction, including works in buildings, roads, bridges, tunnels,
canals and dams etc. Civil engineering takes place from municipalities
to national governments in the public sector, and from individual
homeowners to international companies in the private sector. Engineering
as one of the oldest vocations in the history of human is a practical
application of the findings of theoretical science, aiming to benefit
people. Without the skills included in the field of engineering, our

modern civilization could never have evolved.



Civil engineering focuses on design and construction of structures,
such as buildings (world-famous projects shown in Fig.1-1-Fig.1-3)
and houses, dams, tunnels, bridges, canals, sanitation systems and the
stationary parts of transportation. Meanwhile, China’s Three Gorges
Dam, Jinghang Canal and FAST in Guizhou are shown in Fig.1-4-
Fig.1-6 respectively.

Fig.1-3 Taipei 101 Fig.1-5 Jinghang Canal
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As a comprehensive discipline, civil engineering includes several
specialized sub-disciplines connected to knowledge in many fields, such
as structures, materials science, geography, geology, soils, hydrology,
environment, mechanics, and so on. The application of its physical and
scientific principles is to solve social problems, and its phylogency is
linked to development in all directions.

Reviewing the history of human being, engineering has played an
important role since human existence. The earliest practice of civil
engineering may have commenced between 4,000 BC-2,000 BC in
Ancient Egypt, the Indus Valley Civilization and Mesopotamia, when
humans started to abandon their nomadic lives, which created a need for
the construction of shelter. During this period of time, a majority of
architectural designs and constructions were carried out by artisans, such
as stonemasons and carpenters who became master builders later, and
transportation became increasingly important, leading to the development
of wheels and boats. |

Until now, there has been no clear distinction between civil
engineering and architecture, and they are mostly referring to the
same occupation and often used interchangeably. The construction of
Pyramids.in about 2,700 BC-2,500 BC in Egypt was one of the first
instances of large structure constructions. And the Romans developed
civil structures throughout their empire, especially including harbors,
bridges, dams and roads. ‘ |

In 1818, the Institut{on of Civil Engineers was founded in London,
and in 1820, Thomas Telford, an eminent engineer, became its first
president. The institution received a Royal Charter in 1828, formally
recognizing civil engineering as one of professions. However, civil
engineering faces a particular challenge because almost every structure
or system that is designed and built by civil engineers is unique—
One structure rarely copies another one exactly. For example, large
structures like buildings, dams, bridges, or tunnels may differ from
previous structures substantially. Thus, if structures seem to be the

same completely, site requirements or other factors generally result in



modification.

Fig.1-6 FAST in Guizhou

A civil engineer is a person who practices civil engineering work—
the application of planning, designing, constructing, maintaining and
operating infrastructures while protecting public and environmental
health, as well as improving existing infrastructures that H;ve been
neglected. In some places, civil engineers may perforin land surveying
as well; however, in others, the surveying is limited to construction
surveying, unless an additional qualification is obtained. Fig.1-7 shows

engineers in a site.

Fig.1-7 Engineers in a site

Civil engineers usually practice in a particular specialty, such as
construction engineering, geotechnical engineering, structural engineering,
land development, transportation engineering, hydraulic engineering and
environmental engineering. However, some civil engineers, particularly

those working for government agencies, may practice across multiple




specialties, especially when the work is involved in critical infrastructure
development or maintenance. Civil engineers also generally work in a
variety of locations and conditions. For example, many of them spend
time outdoors at construction sites, so as to monitor operations or solve
problems on sites. Therefore, the job is typically a blend of in-office and
on-location work, and most work is full-time.

e CENA EEORUET 45 | RS B 5t E ey (GRS TRR R
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2. Words and phrases

Remember the words and phrases before class. You will benefit

“from your preview when you read the passage in class.

application [,eepl1i'kerfn]

n. €8, ER, &EA
architectural [ a:rkr'tektfaral]

adj. AF, HA LG AXERE; FEEREY
artisans ['airtaznz ]

n. I, TE (artisandy %33 L4
bridge [bridz]

n.’j{l‘: Herk, RE;, REKZMEANHERS
vt A A, RAFFeee-X by B3RS
canal [ka'nael]

n. &, AR TiH; AEF; RH

vt. ZiEF; B¥
carpenter ['kazrpantar]

n. A1, KE

v. BKE; MALE
civilization [ ,sivala'zeifn]

n. XPAL; L9,
civil engineering

n. tRIA
construction [kan'strak/n]

n. it ERY: B 2iEH



construction engineering
#HALAZ, FRIA
dam [daem]
n. KE; KM, 3 CFARe) B, (k) KRR
ve. BRI, FAE, 74
differ ['d1far]
vi. RE, #F; RRFE
discipline ['d1saplin]
n. Rk FA; Wk, FEATAHRNGITHA (RFL)
evolve [i'va:lv]
vt. AR R
vi. K& [4A] SddBRLEAILE
environment [In'varranmant]
n. I3, IR B
FAST (Five-hundred-meter Aperture Spherical radio Teleé;ope)
AB KT FRE4 R LR '
geography [d3i'D:grafi]
n. BE (F) ; ¥, B H5
geology [d3i'>:ladsi]
n. WfFE; (ERE&) BAHEL: RAFHEHE
geotechnical engineering
s
hydrology [har'dra:ladzi]
n. KXF, KLwEF
institution [ ,xnstr'tjuzfn]
n. (KF. SATFNEKRE) M, Re), $E, AE, #
i; AAFLNM,;, <a>LZA, £
infrastructure ['tnfrastraktfar]
n. RahiZs; Rah#ig
instance ['tnstans ]

n. W, BIF, £6); BER, #2836 LE] RTS8

maintenance ['meIntanans ]




n. ¥ RN H15
mason ['meisn]
n. BE, #RLE
The ancient Iraq
TRFEAL
mechanics [ ma'kaeniks ]
n. A%F; PF
municipality [mjuz nisi'palati]
n. B#%W; TEHEA
modification [ ,mo:difr'kerfn] |
n. K, BE, RE, KR, &K, SF, B2, BH,;
[£] #LEH, XA, Tk, TR
public sector [ pAblrk 'sektar]
R, ANERS
practical ['praektrkl]
adj. FBE), EFREG; TEIE, FAE, EELMRY,; T
A&
qualification [ kwo:lifr'kerfn]
n. Tk, A K, Rl SAHGES
refer to Cri'farr tu]
AF; B4R PR EAT
site [sart]
n. d@ht; W&, £F, B, THAY
vt. WRATELE, T, Koo R P
structure ['straktfar]
n. M, Mg, #ERY: KA
structural engineering
M TAZ
stationary ['sterfsneri]
adj. AZty, BIR4; #ibey, REe); FEF6; LEH
n. ReheqA; BE; Bz
sub-discipline ['sab'disiplin]
2 XFH



stonemasons ['stounmeisnz ]

n. &L, &R (stonemasonty. %33 L #)
substantially [sab'staen(ali]

adv. RARL; Kk, ERE; Aok MLEER
surveying ['sa:rvern ]

n. ME

v. AE; AE
suspension [sa'spen/n ]

n. &%; &R, EF¥R
sanitation [ san1'te1fn]

n. LA ZGREE
stationary ['sterfaneri]

adj. X#ty, BEE); #ibty, RE;, FEHEFEN, LEY
n. XA BE; BEY
transportﬁgtion [ treenspo:r'terfn ]

n. Bk, B B A% BT AKX
theoretical [ Biza'retikl]

adj. By, A, Bk, 2k
tunnel ['tan!] '

n. B, il M

vi. ITIBMEE; TR

vt. /ﬁ- """ EEEE; e FTHEE
vocation [vou'ker[n]

n. Rk, 1#4

Part Three After-class Reading

1. Text
What Does Civil Engineering Refer to?
In general, civil engineering refers to an overall interface of
fixed projects created by human for the greater world. General civil

engineering is also referred to as site engineering, a branch of civil
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engineering that primarily focuses on converting a tract of land from
one usage to another. Therefore, general civil engineers work closely
with surveyors and specialized civil engineers to design grading,
drainage, pavements, water supply, sewer services, dams, electric and
communication supply, during which they need to apply principles
of geotechnical engineering, structural engineering, environmental
engineering, transportation engineering and construction engineering to
residential; commercial, industrial and public works projects of all sizes
and levels of construction. Site engineers spend time visiting project sites,
meeting with stakeholders, and preparing construction plans.

Coastal engineering refers to the management of coastal areas. In
some jurisdictions, the terms like sea defense and coastal protection mean
defense against flooding and erosion. Coastal defense is more traditional,
but coastal management has become more popular as the field has involved
techniques that allow erosion to scour land. Fig.la-1 shows a photo of

beach nourishment.

Fig.1a-1 Beach nourishment

Because construction engineering involves planning and execution,
transportation of materials and site development based on hydraulic,
environmental, structural and geotechnical engineering, construction firms
tend to have higher business risk than other types of civil engineering
firms. Thus, construction engineers often engage in more business-

like transactions, such as drafting and reviewing contracts, evaluating



logistical operations, and monitoring prices of supplies. Fig.la-2 shows
a photo of students using measuring instruments.

Control engineering, a branéh of civil engineering discipline that
applies control theory to the expected design systems, uses sensors to
measure the output performance of the device being controlled, so as to
provide feedbacks for input actuators called automatic control (such
as cruise control for regulating a car’s speed) —a device designed to
perform corrections without the need of manual inputs—to do correction
for desired performance. Multidiscipline in nature, engineering activities
of control systems focus on implementation of control systems which
are mainly derived from mathematical modeling of a diverse range
of systems. Fig.la-3 shows a photo of the damper of control
engineering in structure and Fig.la-4 shows a photo of vibrating table
test in XAUAT.

™



Fig.1a-4 Test on vibrating table in XAUAT

Earthquake engineering involves designing structures to resist
hazardous earthquakes, and is a sub-discipline of structural engineering,
whose main objectives are to understand the interaction of structures
on the shaky ground, foresee the consequences of possible earthquakes,
design, construct and maintain the structures as per building codes to
stand the test of time when an earthquake takes place.

Traditionally, environmental engineering had not in"c;luded much
of the ljg;ardo'us waste management and environmental ".remediation
work. It is a contemporary term for sanitary engineering, dealing with
chemical, biological and thermal wastes, purification of water and air and
remediation of leakage in contaminated sites, as well as waslte disposal
and accidental contamination, and focusing on pollutant transport, water
purification, waste water treatment, air pollution, solid waste treatment,
and hazardous waste management. Environmental engineers need to
consider pollution abatement, green engineering and industrial ecology,
compiling information about environmental consequences of planned
actions. Public health engineering and environmental health engineering
are another two terms being used. Forensic engineering involves an
investigation into materials, products, structures and components that fail
to operate or function as expected, or cause personal injury or damage

to property, as well as intellectual propérty claims, especially patents.



Generally, the purpose of the investigation is to locate the causes of
failures, improve the performance, or service life of components or assist
a court in determining the facts of an accident. Meanwhile, forensic
engineering conducts retracing processes and procedures leading to
accidents during operation of vehicles or machinery for the resulting
consequences which should be dealt with by the law of product liability,
most commonly applied in civil law cases, although they may be used in
criminal law cases.

Geotechnical engineering studies rock and soil, playing a supporting
role in civil engineering systems, and its knowledge from the field of soil
science, materials science, mechanics and hydrauljcs is applied to the
designs of safe and economical foundations, retaining walls and other
structures. In the meantime, geoenvironmental engineering has emerged
by environmental efforts to protect groundwater and maintainﬂ_l,andﬁlls
safely. |

Boundary conditions are often well defined in other branches of
civil engineering, but identification of soil properties is a challenge to
geotechnical engineers. Unlike steel or concrete, the material properties
and behaviors of soil are difficult to be predicted, due to its variability and
limitation on investigation. Furthermore, soil shows nonlinear (stress-
dependent) strength, rigidity and dilatability (volume change associated
with the application of shear stress) , which makes a comprehensive
study of soil mechanics more difficult.

Materials science, closely related to civil engineering, studies
fundamental characteristics of materials, and deals with ceramics such as
concrete and mixed asphalt concrete and strong metals such as aluminum
and steel, as well as thermosetting polymers including poly methyl meth
acrylate (PMMA) and carbon fibers.

Materials engineering involves protection and prevention (paints
and finishes) . For example, alloying combines two types of metals to
produce another metal with desired properties, incorporating elements
of applied physics and chemistry. With recent media attention on

nanotechnology, materials engineering as an important part of forensic




