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FOREWORD

This book is one o a series of texts called English for
Coreers, The series is intended to introduce students of
English as a foreign language to a number of different profes-
sional and vocational fields, The career areas that are covered
are those in which English is widely used throughout the
world—air travel, computer programming,international trade,
or in the case of this particular book,engineering and specifi-
cally civil engineering,

Each book in the series serves several purposes, The first,
of course,is to introduce the student to the particular vocational
area in which he or she is involved, The duties of different
kinds of jobs are discussed, as well as the problems that
might be encountered at work, In this book, different phases
of the civil engineering field are discussed, together with
some of the methods involved in designing structures for a
number of different purposes, The aptitudes and education
that an engineer must have are also discussed, as well as
some of the specific job areas in whith he or she may work,
The book is not intended as a detailed training manual, but
rather as a broad introduction to the different kinds of work
in the field of civil engineering,

From the point of view of teaching English as a foreign
language, these books are intended for .a student at the high
intermediate or advanced level, In other words, the student
who uses these books should be acquainted with most of the
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structural patterns of English, His or her principal goals as
a learner should be mastering vocabulary, using the various
patterns in a normal mixture,and improving his or her ability
to communicate in English,

These books address themselves to all of these needs,
Each unit begins with a glossary of special terms in which
pertinent words and expressions are defined, The special
terms are followed by a vocabulary practice section in which
the student is asked questions whose answers will help him
or her to use the special terms,In the reading which follows,
these terms are used again within a contextual frame of
reference, Each reading in turn is followed by questions for
discussion which give the student the opportunity to use in a
communicative situation both the vocabulary items and the
structural patterns that have occurred in the reading,

Each unit ends with an exercise or exercises, some of
which pose problems that might occur if the student were
actually working in the field, In this book, for instance, he
or she 1s asked to identify different kinds of bridges and their
structural characteristics, or to identify defects in design and
explain why the designs are defective,In doing such exercises,
he or she will also practice the specialized vocabulary,as well
as other vocabulary items and structural patterns,

A great deal of successful language learning comes from
experiences in which the learning is largely unconscious, In
offering these books, it is hoped that the student’s interest
in the career information presented will increase his or her

ability to communicate more easily in English,

EUGENE J. HALL
Washington, D, C,
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UNIT ONE
THE ENGINEERING PROFES-
SION™

Special Termst?

Engineering; The practical application of the findingst31 of
theoretical science so thatl4l they can be put to work[5]
for the benefit of(6]1 mankind, An engineer is a member
of the engineering professiom, although this term is also
used to refer tol7] someone who operates or maintainsl8)
certain kinds of equipment—a railroad locomotive eng-
ineerl9], for example, In the latter context{10], the
person referred tol11] is a technician rather thanf12] a
professional engineer, 4

Profession; An occupationf13], such as law, medicine, or
engineering(14], that requires specialized(15] education at
the university levell16],

Empirical Information(17]); Information that is based onl18]
observation(191 and experience  rather than theoretical
knowledge,

Civil Engineering, The branch of engineering that deals withl20]
the design and construction of  structures  that
are intended to[21] be stationary(22], such as buildings,
dams, and bridges, Among its subdivisionst23] are sfruc-
tural engineering(24];, dealing with permanent struc-
tures(25]; hydraulic engineeringl26], dealing with the
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flow of water and other fluid<{273; and environmental/
sanitary engineeringl28], dealing with water supplyl20],
water purificationl303, and sewer systems[311, as well
asl32] urbanf33] planning and design,

Mechanical Engineeringl34]; The branch of engineering that
deals with machines and their uses, |

MiningC351 and Metallurgyt36); The branch of engincering that
deals with extractingl3?7] metal ores(38] from the earth
and refiningl39] them,

Chemical Engineering: The branch of engineering that deals
with processec[40] involving reactions among the elements,
the basic natural substancest41l, Petroleum engineeringli2]
is a subdivision which deals specifically with processes
involving petroleum, )

Electrical and Electronic Engineeringl43}; The branch of
engineering that deals with the effectst44] and processes
that result from[45] the behavior(46] of tiny particles of
matter called electronsCi7], ,

Nuclear Engineeringl48]; A modern branch of engineering
that deals with the processes that result from breaking
upl49] some particles of matter, ,

Aqueduct50]; A structure that is used for transportinglsll
water over long distances,

Stress(52], Physical pressurel53] or other forces exerted(54]
on an object, The force of gravity, the natural pull of
the earth{551, for example, is one of the stresses that
acts on an object, . .

Silt561, Sand or earth transported from one locationls7] by
water and deposited(58] as sediment(59] at a second

location,



Environmental Impact Study(e0], A study that shows the effect
a proposed structurel61] will have on its surroundings(é2],
the air, water, human, animal, and plant life, for
example, Such siudies are now required for most major
construction projectste3l in the United States,

QuantificationL64); Putting datalss) (pieces of informationl661)

intol67] exact mathematical terms, (683

1] profession, /pro’fefon/(m)H ¥, £#NBY¥. EEXIARBTRBE. &
#, BE¥sRY, BH¥ERERE, BERERSXRT, BRENERAFS, H2IEN
W%k g AR, ) [20term:/to:m/(n) RiFs #1418, [3}indings, /faindinz/
(> (finding KEFEER) FR (B HWER, RE. [47 so that: AT,

PIE ., B—AKER, SIHESRENG, ADZWhE4H, X—~E9R S8,

(Engineering js) The practical application... #Special Terms ix—&§ 4,
B WEFZRRARD, BAXHEHKY, UMRFE——M2ER, (5] be put to
work; (work 2 n.) . I (BHEM . [6] for the benefitofs HT -
Sy F(28, (7] vefer to, /ri'fo:/(v) (referred; referring) 3gMistgE. (8]

maintain; /men’tein/(v) #¥#, %, [9] railroad. /‘reilroud/ (n) () =
railway % g% .locomotive: /,louka, moutiv/(n)#1%, K %%, railroad locomotive
engineer; &BEMENRIF, MMIT, [10]context; /'kontekst/(n) L F X. in
the latter context; JE—1{l; HEEHEMNEX L., (111 referred to. dE4ilE
B EIER, & WETHAY person, [12] iS-o rather than, MR- MARE -
[13] occupation; /wkju'peifon/(m)ERik, M occupy (/okjupai/(v) iE) #
B, BEEEELH— iR AR IE. (141 such as...engineering: such
as (F-XFheys i) FIHEAR occupation KIFEALE. [15] speci-
alized; /’spefalaizd/(a)%&i1#), L. [16} at the university level, K%
KFE (B B, [17] empirical;, /em'pirikal/(a) (RE) BRI, TBH,

I HARIE (RR) 8. information/.infa'meifon/(n) &4 MR GE¥Ei8
WA, ER VR BEHMBXYEEMA), empirical information, £ ¥ 41 7,
{181 be based on, #l-----JoiEW, #RiB. [19] observation; /,obza:'veifon/
MRE, WE, [20] deal with, B3, iJits ¥ %k ®#&. [21] be intended
to+ SHREIEH: BERM - , RITE M-, [22] stationary; /'steifomari/(a)
BlZs BEl. (23] subdivision: /'sabdivizon/(n) (sub-#f#, #R“TF” .
ey | WEY | 44 E) o, 438D, [24] structural engineering, £ T
¥, [25] permanent, /pomanant/(a)k AK; BEER ., dealing with perma-
nent structures, X R IR EHTWES, BEEH, UBSER, BHENEREE
EiE, XMEWNEHERETER - TRZD, BMEETER: BRFRAALR
Wi, (261 hydraulic, /hai‘dro:lik/(A)kJ780 ¥ ER . hydraulic engineer-
ing, kFTRE, (277 fluid, /'flwid/(n) ##., [28] environmental, /in
fvaisran'mentl /()30 . sanitary. /'senitori/(a)(IR#E) T A, &5/
ETHZZA, RROBEFEM—~FIXBTEM. #3% For. environmental/
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sanitary engineering: FFIRTERDET R, [20] water supply. #k. [30]
purification, /.,pjusrifi'keifon/(n) %2 X.(#Ef), water purification; X % L.
[31] sewer. /'sjua/(m)5kE; HAEs TA#E. sewer system, Hk Xk & 4.
(32) as well as:  GHFBER) UE, FReeWEH. XA NEABEFEENH
FIER srevEE, FRUBEN, E¥AIRENR. ROTER REFEIETMR
BRit, M AW AR K, ke KRS, (331 urban, /'o:ban/(a)HTHEs
WR(K)#, [34Imechanical engineering, #M T, (35] mining; /'main-
ig/M)FHy Fik. [36] metallurgy, /me'teeladzi/(n)g& 2. [37] extract:
/iks'treekt/(v) RiEs 7R, XARFEAER, MAREHZABRDEHEE
{e deals with ¥y 2iE, [38] ore: /o:/(n) §H&, ¥4, [38] refine, /ri'fain/
(v) 24, ¥4 (40] process, /'prouses; (3%)'proses/(n) EfLgyiisd; IR,
[41] substance, /'sabstans/(n)#5%, the basic natural substances: k& #
W, XANEIE R elements K9F{1i%, [42] petroleum, /pi'trouljom/(n) &¥#i.
petroleum engineering: G I, [43] electronic: /ilek'tronik/(a) B F#y,
HF3n, elecirical and electronic engineering: ALMEM F IR, [44] effect,
Jifekt/(n) M B; &£, [45] result from,; Ei-e-- BlE(ER,=E) . [46]
behavior, /bi'heivie/(n)E TR, LAWK, [47] electron, /i'lektron/(n) &
¥, [48] nuclear, /'mjuklio/(a) B -F##, ¥#y. nuclear engineering: #
FIR, [49] break ups 4%, [50] aqueduct: /'skwidakt/ (n) (HHR) K
&y HikE AEH, (ALKE, LHEARLAABENBERNRS ZENRFHKE) 7
[51] transport: /treens'po:t/(v) ¥ &E%. [52] stresss /stres/ (n) AR
#, A B, (53] physical: /'fizikel/ (8) BE& (M) &5 #BRE I A,
Rty; EE, physical pressures WEBES, [54] exert: [ig'zatt/ (v)
m G ERCH. 551 the natural pull of the earths X—#8 i& 2 gravity
WEAE, [56] silt: /silt/ () $1B; BY ) . (571 locations /lou'keifan/
(n) #i UE, [581 deposits /di'pozit/ (v) UiH, [59]1 sediment:
['sedimont/ () WH (#) s FiE (49 . [60] impact: /'impeekt/ (n) W,
2§, environmental impact study: REEMBH, [61]1 proposes /pro'pouz/
&) #3 it &, #78. proposed structure: iRRERB Y, HAH 2 R B.
621 surrounding: /se'raundin/ (n) (X BEAXO EE KH, RERE S,
[63] major construction project: AMERITRitH, BERRUTRIFY. [6d]
quantification: /kwontifi'keifon/ (n) 5z& (i), B{t. [65] datas /'deita/
@ (datum /'deitom/ RIE %) %4 158 %38, [66] pleces of informa-
tions %M %%, information RFTREW, BEATITRNH A TH, HAa
piece of information (—# %4, R pieces of information (M%), (671
put .- intos FBe- - BIEH -y oo Rl FoR,  [68] termse /toim/ () (AfEKE
% 77 B EG B 3R 5 72 KD T

Vocabulary Practice

1, What does engineering mean?q
2, What is a professiong Give some examples,
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8, How does a railroad locomotive engineer differ froml[1l a
professional engineer?

4. What is empirical information?

5, What does a civil engineer deal with?

6. What are some of the subdivisions of civil engineering?
With what is each of them concerned(2l9

7. What does a mechanical engineer deal withy

8, What does a mining and metallurgical engineer deal withy

9., What does a chemical engineer deal with Name a sub-
division of chemical engineering,

10. What do electrical and elecironic engineers deal with?

11, What do nuclear engineers deal withp

12, What is an aqueduct?

13, What is stress?

14, Definel3] silt,

15. What is an environmental impact study concerned with?

16, What does quantification mean?

[1] differ from: /'difa/ RETF eeorsy Feooow 3 (R—%), [2] be concerned
withs /kon'soin/#EHE], 5 EFX, [3] defines /di'fain/(v) - T
)‘() ﬁﬁo

The Engineering Profession

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 [11, The first toolmakers(2] who chipped[3]
arrowsl4] and spears(5] from rock were the forerunners(6] of
modern mechanical engineers, The craftsmenl?] who discovered

metals in the earth and found ways to processi8] and refine

§
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them were the ancestorsf91 of Lmt'm'n"g“?ahd “metallurgical
engineers, And the skilled technicians who devisedC10] irriga-
tionf11) systems and erected(12] the great buildings of the
ancient{13] world were the civil engineers of their timel14),
One of the earliest names that has come down to usli5) in
history is that[16) of Imhotepl17], the de§igner of the stepped
pyramid[18] at Sakkaral19] in Egypt[201 about 3,000 vB,CEZI],

Engineering is often defined as{22] the practical applica-
tion of theoretical sciences, such as physics or chemistry,
for the benefit of mankind, Many of the early branches of
engineering, however, were based not on science but on
empirical information, that isC28), information that depended
onl24] observation and experience rather than theoretical
knowledge, Many of the structures that have survived(25] from
ancient timesC261, such as the aqueducts of Romel27], exist[28]
because they were built with greater strength than modern
standards[29] require, But at least the Roman[30) engineers
were sure that their buildings would last311 for a IOng time,
Probably the oldest text in engineering is the work(321 of a
Roman architectl33] and engineer named Vitruvius Polliof341,
who wrote a book in the first century B.c. about the engine—-
ering practices of his day, Many of the problems encountered[351
by Vitruvius Pollio were similar to[36] thosel37] that modern
engineers still must confront{3sl,

The term civil engineering originally[39] came into usel403
to distinguish it from[41]1 military engineering[42], Civil eﬁgineer—
ing dealt with permanent structures for civilianf43] use,
whereasf44) military engineering dealt with tem'pd-farYE45]
structures for military use, An example of the latter is the
bridge built across the Rhinel461 in 55 B.C. that is described(47]
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