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The engineering is one of the oldest occupations in the history of mankind. Indeed, without
the skills that are included in the field of engineering, our present-day civilization could never
have evolved. The first toolmakers who chipped arrows and spears from rock were the forerun-
ners of modern mechanical engineers. The craftsmen who discovered metals in the earth and
found ways to process and refine them were the ancestors of mining and metallurgical engineers.
And the skilled technicians who devised irrigation systems and erected great buildings of the an-
cient world were the civil engineers of their time. One of the earliest names that has come down
to us in history is that of Imhotep, the designer of the stepped pyramid at Sahara in Egypt about
3,000 BC.

Engineering is often defined as the practical application of theoretical sciences, such as
physics or chemistry, for the benefit of mankind. Many of the early branches of engineering,
however, were not based on science but on empirical information, that is, information that de-
pended on observation and experience rather than theoretical knowledge. Many of the structures
that have survived from ancient times, such as the aqueduct of Rome, exist because they were
built with greater strength than modern standards require. But at least the Roman engineers were
sure that their buildings would last for a long time. Probably the oldest text in the engineering is
the work of Roman architect and engineer named Vitruvius Pollio, who wrote a book in the first
century BC about the engineering practices of his day. Many of the problems encountered by Vit-
ruvius Pollio were similar to those that modern engineers still must confront.

The term civil engineering originally came into use to distinguish it from military engineer-
ing. Civil engineering dealt with permanent structures for civilian use, whereas military engineer-
ing dealt with temporary structures for military use. An example of the latter is the bridge built
across the Rhine in 55 BC. That is described in Julius Caesar’ s Commentaries on the Gallic War.
A more appropriate definition of civil engineering is that it deals with the design and construction
of objects that are intended to be stationary. In practice, this definition includes buildings and
houses, dams, tunnels, bridges, canals, station systems, and stationary parts of transportation
system-highways, airports, port facilities, and roadbeds for railroad.




vil Engineering Influenced by Scientific Knowl-

edge

Civil engineering offers a particular challenge because almost every structure or system de-
signed and built by civil engineers is unique. One structure rarely duplicates another exactly. Even
when structures seem to be identical, site requirements or other factors generally result in modifica-
tions. Large structures likes dams, bridges, or tunnels may differ substantially from previous struc-
tures. The civil engineer must therefore always be ready and willing to meet new challenges.

Since the beginning of the modern age in the 16th and 17th centuries, there has been an ex-
plosion of knowledge in every scientific field: physics and chemistry, astronomy and physiology,
as well as recently evolved disciplines like nuclear and solid-state physics. One reason for this
rapid increase in scientific knowledge was the development of the experimental method to verify
quantification, that is, putting the data from the results of the experimentation into precise math-
ematical terms. It cannot be emphasized too strongly that mathematics is the basic tools of modern
engineering.

As scientific knowledge increased, so did the practical applications. The 18th century wit-
nessed the beginning of what is usually called the Industrial Revolution, in which machines began
to do more and more of the work that previously had been done by human beings or animals. In
the 19th century and in our own day, both scientific research and the practical applications of its
results have progressed rapidly. - They have given the civil engineer new and stronger materials,
and machines that make possible the construction of skyscrapers, dams, tunnels, and bridges
that could never have been built before. ’

Another result of the explosion of knowledge was an increase in the number of scientific and
engineering specialities. By the end of the 19th century, not only were civil, mechanical, mining
and metallurgical engineering recognized, but courses were also being offered in the newer spe-
cialties of electrical engineering and chemical engineering. This expansion has continued to the
present day. We now have, for example, nuclear, petroleum, aerospace, and electronic engi-

neering. Of course, many of these disciplines are subdivisions of earlier specialties.

‘Engineering

Within the field of civil engineering itself, there are subdivisions: structural engineering,
which deals with permanent structures; hydraulic engineering, which is concerned with systems
involving the flow and control of water or other fluids; and sanitary or environmental engineer-
ing, which involves the study of the water supply, purification, and sewer systems. Obviously,
many of these specialties overlap. A water supply system, for example, may involve dams and
other structures as well as the flow and storage of water.



Many different kinds of engineers often work on large projects, such as space exploration or
nuclear power development. In the space program, for example, the launching pads and the rocket
assembly and the storage building at Cape Canaveral, Florida, the largest such structure in the
world-are primarily the work of civil engineers. In a nuclear power plant, civil engineers work with
specialists in aerospace, nuclear, and electrical engineering. In projects of this kind, the engineer is
a member of a team that is often headed by a system engineer who coordinates the construction of
all members of the team. Because teamwork is necessary in so many engineering projects nowa-
days, an important qualification for engineers is the ability to work successfully with other people.

Engineering has grown into a profession with the increase in scientific knowledge. A profes-
sion is an occupation that requires specialized, advanced education; indeed, they are often called
the “learned professions.” Until the 19th century, engineers generally were craftsmen or project
organizers who learned their skills through apprenticeship, on the job training, or trial and error.
Nowadays, many engineers spend years studying at universities for advanced degrees. Yet even
those engineers who do not study for advanced degrees must be aware of changes in their field
and those related to it. A civil engineer who does not know about new materials that have become
available cannot compete successfully with one who does.

Engineers must be willing to undergo a continual process of education and be able to work in
other disciplines. They must also adapt themselves to the two requirements of all engineering pro-
jects. First, the systems that engineers produce must be workable not only from a technical but al-
so from an economic point of view. This means that engineers must cooperate with management
and government officials who are very cost-conscious. Therefore, engineers must accommodate
their ideas to the financial realities of a project. Second, the public in general has become much
more aware, especially in the last ten years or so, of the social and environmental consequences
of engineering projects. For much of the 19th and 20th centuries, the attitude of the public could
be summed up by the phrase: “science is good” . The most visible part of science was the engi-
neering work. No one can avoid seeing the great dams, the bridges, the skyscrapers, and the
highways that have created an impressive engineered environment around us.

Nowadays, however, the public is more conscious of the hidden or delayed hazards in new
products, processes, and many other aspects of civil engineering systems. For instance, new
highways in the United States are no longer approved routinely; instead, highways and other
similar projects must now undergo environmental impact studies to assess the project’ s effect on
air pollution and other environmental concerns.

A recent news story which reported that the Egyptian government now permits public criti-
cism of the Aswan High Dam underlines this concern. The Aswan Dam 1s one of the engineering
wonders of modern times, but several undesirable effects have been noted. The dam has, for in-




stance, blocked the flow of silt down the Nile, so that the fertility of the land below the dam has
decreased. Nutrients that were once carried down the river have been held back by the dam, ‘and
consequently schools of fish that once thrived around the Nile Delta have gone elsewhere. Still .
another reported effect of the dam has been the increase of the salinity of the soil, which is irri-
gated by the water behind the dam. These and other problems might have been prevented by more
thorough studies before construction was undertaken.

In other words, engineers do not work in a scientific vacuum. They must consider the social
consequences of their work. We have, after all, described engineering as a profession that makes
practical applications of the findings of theoretical science. Successful engineers must include in
their definition of “practical” the idea that the work is also desirable and safe for society.

Civil Engineering... ...

\ Part] SANE

1. aqueduct n. FKE, V4R, Bl
aqueduct canal #r7KEAM; KR
aqueduct bridge &
Synonym: canal, channel, pipe, waterway -
2. canal n.1&W], /NE, FE, 14, WE, (NEAK) EiE
The canals take water to the rice fields. /K EJeKE D) #5802,
the Suez Canal 747418 ]
the Canal Zone &% Bi& 77X
the alimentary canal of the human body A4k A #4408 i
3. persistent adj. "BRFH], BIAL, BB, Keg [A] B9, RWTEY
persistent effort "2 T W 49% 5
a persistent ringing of the telephone "/ R4$ 44 &, 644 &
persistent rumors 3 A #)i% 3
a persistent infection 3 A bE4% 5%
4. discipline n. 248, ¥L5E, V%, 3%, H3%, aiﬂ ?ﬂiﬁ SR ik,
labor discipline 3 3 £2.4&
military discipline ¥ %2




special disciplines ¥ iR, & b F A}
be strict in discipline 224/ 8
a commission for discipline inspection &£ E £ R &
strict discipline /= #4549 | %
discipline of the tides #3 % 494 H
be under perfect discipline 5 # 1R 4T 499 4
compulsory discipline &% A%
He needs a little discipline. 4% %95 Ao & &%,
In learning a foreign language, question and answer drills are good disciplines. % 5%
- B, FIEY% I RARIFIN S &,
5.leading adj. T B, REEN), IBIH, TWSH
_ the leading cause of high inflation F 2 # i ¥ WAk ¥ ¢4 £ % /R B
a leading role £ £ ’
aleading lady # £ A ¢§ %+
a leading question — A 5| #
6. empirical adj. SELBHBALRM, 28 FE K, [{]LRA
empirical laws £ % &R &4 ik 4
7. formula n. (pl. formulas, formulae [-li:] ) &=, FER, EMN, FE
formula of integration #2452 X,
a legal formula &4 _E 441 Al 15 4)
Drinking and driving is a formula for trouble. /& 7 % & 3| #2 W ¥ 49 KL £ M.
The employers and the union leaders have agreed an acceptable formula for wages. Ax
Fo LA O T F P MERT —ATHFHE.
8. codify vt. GRELHESL, BRI
codify laws GiRkiE
9. interlock vt. MFELHN, (FBRES // n. BREL CRE) , &4, RRRE
dynamic interlock 3 7y % 3h BL 4
gate interlock I B£4%
gear lever interlock KR ATHA K E
safety interlock 2B K E
10. foremost adj. (ALEEETIE]) BSEH, BV, BEEN // odv. BEH, HE
first and foremost # %, % —
head foremost $2 8 3b; k#4973
11. masonry n. 5 LR, REBRML, ATHER, AL
Masonry is a careful skill. # % L7 & —FHSoH ¥,
12. entrepreneur n. (3%) &N ZK, EHA
shipping entrepreneur ALi& £ 3k &
13. faculty n. SEBE KE¥EEZEB R K4 3IHH; 2RSS ER R




14.

15.

the faculty of law ik # &K

the medical faculty 44k & 5 X & |

pursue vt. iB#E, BB, B, 48, NHF

pursue a calling A F —FFgR 4

pursue a discussion 4k 4 316

pursue one’ s studies AEAF A

pursue the enemy i# ##A

She pursued the study of English for five years. #3¥ 4k R¥iib 5 7 L 5 K5,
The ship continued to pursue a northern course. A5 4k 4 &) L ALAT.

charter n. ¥R, VFATIE, B 5, 5740, B4, &R, Y

~ the Charter of the United Nations #¢4-E £ ¥

16.

17.

18.

19.

20.

21.

the Great Charter (3£ 8 ) X £ &

dock n.[3) 53k, BEIE // o (EREAE

load-out dock 3 #p A5 35

oil dock i A 3f; i A5 45 3k

The sailors docked the ship. #% & fe At 7 Ak,

intercourse n. 381k, XM

diplomatic intercourse 5} Z 4 &

social intercourse #t X

friendly intercourse & #F 4% &

hold intercourse with sb fo X A X 12

have intercourse with sb 3} A X 4%

drainage n. HE7K, Helt, HKE R, HKX I, Hi Y, ##E
the drainage of the swamps 78 i 3.4 HE K

drainage and irrigation work #3# 142

The drainage of the city is not good, some of the pipes are broken.iX AN 3%, 69 3K % %
FRAF, HEHRKEARRLT. :
infrastructure n. A, EREGH [ W], RS . BRXRBUAEENREN, iE
BUER B R ERRES

transportation infrastructure i& #r £ A% 3

infrastructure of city 3R Py 3Rk

ecology n. ZE&%¥

animal ecology Z/# 4 A ¥

forest ecology ARk £ & %

global ecology #t& (43K ) £ A%

grassland ecology ¥ 3.4 & %

human ecology A %4 &%

bid n. $4%, B, it



22.

23.

24.

25.

26.

27.

28.

Bids for building the bridge were invited. 52 i 4 o st it 78 B AR R 69 3045,
Park wants to sell his farm, and he has already had two large bids for it. ¥4 %48 & 3#4&
WRG, HFALCBH RN ERMEE,
He bid $5 for an old book. 4% — &8 $ th 4 5 £ 7.
supervision n. i, EH
accounting supervision 2+ l-§
food supervisions £ 5 2.4 B
banking supervision 4847 3k 449 i
circuit supervision #3244 3%
The house was built under the careful supervision of an architect. iX 5 F & £ — {3 3
e ms BTk,
quasi adj. ZSEUM, B AR, HERYD, 2K
a quasi governmental agency EAABUF ALK 85— At
He was a quasi actor. /A SBK R .
contractor n. TN, ABA (RIBBATEMNEAEN)
general contractor &K @4 , M/ 8]
independent contractor 3 L A G A
labor contractor €, L.
prime contractor %K LA
project contractor LA2K &,
removal contractors #i% /> 3)
partnership n. Stk A B4}, SYEXR, IkFEXR
in partnership with #o------ 4K (84F)
commercial partnership # 44k
family partnership % & 4-1k
“joint-venture” partnership 3% ¥, &%
municipal adj. TTBUK, TS, H 5 HER, #hOF BIG 89
municipal affairs 9 3 '
a municipal council #iX4
the municipal government # B&F
a municipal university ¥ 3 X %
sewage n. F7/Kifi, 57K
sewage purification /5 7K 44t
sewage tank 14 328; 75K (I ) A
welfare n. 18F, 27, 4, WHHEY, H L2 1/ odj. BRIE, HLERIE
a welfare hotel 4& #| 7£4€
welfare families #&F| K &
on welfare 4% #+ & 05




welfare officer #& #| A R
welfare state #% #| B £

" part Il MXER

1. Civil engineering the profession of designing and executing structural works that serve the
general public (lines 1~2, para.1)
“the profession of designing and executing structural works” J& X} BT Civil engineering
HIRERE LA . XREME R TRBCERI L, S TRERE XM —FER.
2. The term was first used in the 18th century to distinguish the newly recognized profession
from military engineering, until then preeminent. (lines 2~3, para.1)
1) H5 from, between B, B RHEH L IRF B -eevee Filooe e K HIFF o
distinguish right from wrong 8 # % 4
distinguish good from evil 2~# %%
People who cannot distinguish between colours are said to be colour-blind. /< §t 4~ #

BEYARMSEHETR.
Can you distinguish between those two objects?44k & X 4 #F #5 A~ 4k 2
2) ﬁ‘t‘j‘ from ﬁﬁa,ﬁﬁg‘ﬁﬁﬂua:~ﬁ """ ﬁ}.j‘io

Speeches distinguishes man from the animals. & #5# A K 5| F 3949
Elephants are distinguished by their long noses / trunks. £ B 3 & Kk k- F® A 5 F 4
shih.

3) until prep. HE|------ i, Beeeeer K1k

3. From earliest times, however, engineers have engaged in peaceful activities, (lines 3~4,
para.l)
be engaged in: ¥, £F, 1=F. ¥ AMiES,

4. As design and calculation replaced rule of thumb and empirical formulas, and as expert
knowledge was codified and formulated, the nonmilitary engineer moved to the front of
the stage. (lines 8~12, para.2)
as (RINISIE]) Zgooeo--BIBTR, —3deemeee— it oeeee B
She sang as she worked.Jth—i4 T ¥ —iZE 8K
I saw him as he was getting off the bus.iE 3 4 F A4 0, K4 L T 6.

As a child, he lived in America. &) B RAEA X E .,
You will grow wiser as you grow older. M 1R 58 6438 K& , 4k & T 45 £ 5405,

5. His design of Eddystone Lighthouse (1756—59) , withits interlocking masonry, was based
on a craftsman’ s experience. (lines 20~22, para.2)
be based on [%5 on, upon EHRIE, £ F
This news report is based entirely on fact.iX % #f W48 52 & 2448 R RS A4,
Judgment should be based on facts, not on hearsay. J ¥ 5 i vA ¥ 35 4% 38 , # K AL 4R
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6. Its object was to bring together experienced engineers, entrepreneurs, and lawyerst to pro-
mote the building of large public works, such as canals (and later railways) , and to secure
the parliamentary powers necessary to execute their schemes. (lines 23~25, para.2)

1) bring together &
2) secure v. JKfG------ M=, LG
secured a job & | —4 T4

7. It was this lack of opportunity for scientific study and for the exchange of experiences that
led a group of young men in 1818 to found the Institution of Civil Engineers. (lines 2~4,
para.3) '

It was...that... & — MR A AL,

8. The founders were keen to learn from one another and from their elders, and in 1820 they
invited Thomas Telford, by then the dean of British civil engineers, to be their first presi-
dent. (lines 4~6, para.3)

1) be keen to HuLaf; BEE
They are rather keen to purchase Chinese goods. {1/ E ML HE % .
2) be keen on Fulss+e-+ [ Xfeoee e YoM oo
She’ s keen on sailing. #h &5 Z /M.
3) invite...to sth/to do sth [¥ 5 to A &F, HK, BiF
She invited us to her party. ¥ i B A1 HAudb g B L,
invite sb to sing # K X AG '

9. In Great Britain the universities, traditionally seats of classical learning, were reluctant to

embrace the new disciplines. (lines 2~3, para.4)
1) Great Britain Z£[H, KAFIHIS, WM TG R A — B05, MIEIEHK . R 22H
BURT . FEEFHRHE S5 KRRIT, BER 25 BI/R2ME,
2) be reluctant to #ASRM, ANEEK, B 54 EREH.
The child was reluctant to leave her mother. X AN 3-F R B & & 4854545,
He was very reluctant to go away Mb/E KB & & 3.
10. ...and in 1840 Queen Victoria founded the first chair of civil engineering and mechanics
at the University of Glasgow, Scot. ( lines 5~7, para.4)
1) Queen Victoria % FIW & ¥, FE.FI/R2 (1837-1901) MEIFELE (1876—
1901) o 4 EYER SR 5 i KPR 19 L REH LS4 T 5T .
2) Glasgow #& 3 BF, ZE R, FM 2L TR AP TE W LI — T, 2 F 6 it
LMY, R BT BT R N R Dk O T LR AR 22 K R T .
11. Civil engineering is a form of human activity that has been pursued as long as human beings
have sought to change the natural environment for their own benefit. (lines 1~2, para.5)
1) aslong as: solongas HE

You may borrow this book as long as you promise to give it back. A £k & & )33k,




