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LESSON 1
TEXT
Civil Engineering and the Civil Ehginéér
“Engineering is the practical application of the find-'

ings of theoretical science so that they can be put to.

work for the benefit of mankind Engincering is one of

~ tha:oldest occupations in the history of mankind, Without

tke skills that are included in the field of engineeringa:!
our” present<day civilization could never have —evolved&ff
.»'Civil engineeritig i5 a branch -of .engineering that.
dedls with the desigin and éonstruetion of ‘structures. that
abé intended to’'be stationary, such s buildings' and.
houses, dams, ttnnels, biidges, danalsy samitation;: >
systeins and the stationary parts of transportation» . i.
systems—highways, airports, port facilities, -and roid:
beds for railroads . Among its subdivisionsiare structiral
engineering,dealitig’' with permanent.stractures;hydrauliec
engineering; Yealing with: the flow of water and other
fluids; and envitonmental/sanitary engineering, dealing
wifh water supply,watet purification,and sewer systems, °
as well as urban planning and design, The term civil
engmecnng originally came’ into use to' dnstlngunsh it
from military engineering Civil engineering dealt with.
pe?manent.structures for civilian use, whereas military

engineering dealt with temporary structures for military

.,1\;..
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Civil cngineering offers a particular challenge bAe—
caust almost every structure ‘or system that is designed
and built by civil engineers. is unique, One structure
rarely duplicates another exact‘lv Iven when structures
seem to be 1dentu-\al,,, site requircments or other factors
generally result in modnfxcatl'on Large structures like
dams, bridges, or tunnels may differ substantially from
previous structures, . ; '
. An engineer is 2 member of the engincering prof-
ession,: The word engineer is used in two- ways in Eng+
lish; . One usage refers to the professional engineer whe
had$ia ‘university degre¢ and am ediucation, in mathem-,
atics, sciencey.:-and one of the eagineering specialties,
Engineer,howeven,is alsp ysedto refer.to.a persan whe:
operates orldxarhtains an engine or machine, An gxcelleat
example-is, the railroad, locometive engineer, who opers=
ates a; train, Enginevss; in  this scnsp are «ssentially
tdcimmiciams rather than professional engingers .t
' -HEongineers must be,'willing to. undcerge .4 countinuale
prooess: . of sducation and he able to work.imoiher disci-,
plines, They must alsc adaptthemselves tattwo require-.
ments &f all engineering projegts.  [First, the system
that:eugineers produce, must be workable net ouly .from
o (technical but alse from sn sconomic point of ‘vigw,
This-means that engineers .musi-cooperate with manage-
ment and government officials. who are very cost-com-
scious, Therefore enginee rs must sccommodate.their,ideas.,
ta the finaurialrealities of.acproject, Second,the publis .

-9 e

»



in general :-has becoma rmuéh more arare of thersoelal
and eavironmental consequences of engineering pfojeets,
and of the hidden or délayed hazards in’néw produéts,

processes, and many other aspects of :civil engindering
systems, ) '

Engineer; are f'e*quire‘d to h;ve solid knowledge of
mathematics,physics,and chemistry;Mathematics is very
important in all branches.of eéngineering, so it is gréat-
ly stressed, A current trend is to require istudeats. to
take courses in the soci al sciences and the language arts,
The work performed by an engineer:affects society in
many different and important ways, of which he or she
.hould be aware, ! An engimeer also needs a sufficient
c ommand of language to be able to prepare reports that.
are clear and, in many cases, persuasive, An engineer
engaged in research will need to bé able to write up his
or her findings for scientific publications.

A civil engineer,is a member of the civil engineer-
ing profession/They may work! in iresearch; design,
construction supervision, .maintenance,. or even in sales
or management,Each.of these’ areas inftolves different
duties, different emphases, and different: uses 'of the
engineer's knowledge and dxperience, : K

Mueh of the work of civil engineers is carried on
outdoors, often in rugged aud difficult terrain or under
dangerous. conditions Surveying is an outdo‘;r occupa-
twn, for example, and dams dre often built in wild
river valleys or gorges, Bridges;tunnels; . and skyscra-
pers under construction can also - be slingedousciplaces

'.m‘.



-to wark,. In addition, the :work must progress under

-all kinds of weather conditions; The prospective civil
engineer sho‘ld be aware of the physical demands that
will.be made on him or her, :

‘WORDS AND PHRASES

1, fmdlngs [‘faindinz) n, BFF (@& ) UL R, BE*
‘&, occupation [okju'peifan]) n, H7&, By, ¥
8. skill [skil). n, 36, %5, HE TS
<, civilization:{sivilai'zeifon) n, ¢85 ,3C4b, 74
- B, stationary 1'steifanari) a, FZHRY; BEELN
i@, highway {'haiweil n, 28, K, Bk
‘. 7, subdivision {'sAbdivizenl) n, M4y, s HX
© 8. permanent ['pa:moehont} a. kAN, EFE
@, structure ['straktfo) n, &, 19y &
- 10, .environmental [in,vaiaron'mentl} a 35 EKJ, iiﬁ;’“
L) e .
-13,nmilitary: (‘mllztanl a, Eﬁﬂ‘], %FEBS]
12,icivilian [sit'viljen)-a, B, BN
. 13, temporary. ['temperari) a,. KiBtl, HEHRY
14, challenge ('t [®lind3)] » FME, 128, Pk
- 15, uwnique. [ju(:)'nik la, Mm%y, B—FE_H
16, duplicate ['dju:plikeit) vi. H§l, FEE
37, identical [ai'dentikol) o, F—&), Z2HRAN
18 modification [madifi'keifon) n, Eik, Bk, &XE
19 . professional [pra'felonl) a, - JRNvEY, AV
20, specialty ['spefalti} n, &, #4, HI1H%
21. locomaoative ('loukomoutiv) a kdEk, HZE - :
22, ‘discipline ['disiplin} n. £, ¥#, &8 N
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persuasive [pe'sweisivlia, R HM,3h SN
construction {kan'strakian) n, M KL, BHH
supervision U,sju:po'vizonl o M ®HEH
maintenance {'meintinons)'n HR# B8, RIFE
terrain ['terein)l n %ZAT, WH MW

. valley ['velil n, (L&, Mit, BE

gorge [go:d3] n GLi¥E Bid

. civil engineering HLARIR

deal \Vlth ;{:\,ﬁo ii;&) E{'%

_ sanpitation system BHERYE

port facilities  #NiE&, #HDEHE

hydraulic engintering KPR

sewer system HERKARGE. GE/REERE

. urban planning W
.come into use  JrFHHieEAH, KEBNH, XA

refer to  {EWR, XF, 2R
rather than  RRE, T=aIRK
- NOTES

so th:t they can be put to work for the benefit
of mankind -

B, W2 I A KB

When the modal verbs *cen® , “may” , “should” , etc,

appear in clauses introduced by ®so that” and there is no

comma- before “so that” , these clauses are usually regar-

~ ded gs adverbial clauses of purpose, but here, according

to the logicgl meaning, it should be considered as an
adverbial clause of. sesult,

{21The work performed by an enginepr affecis society

* 5 o



in many different and important ways of which he
or she should be aware, - TRWFHNTESLE M
(o) ZURPBME LT AMAERES S HRRES,
“be aware’ --having knowledge or realization ( of, that)
A noun clause 6r on “of” phrase usually follows,

EXERCISES

1. Put the following long sentences into Chinese, .

1.

Many of the early branchesof engineering,how-
ever, were based not on science but on em-
piricaiinformation,that is,information that dep-
ended on observation and experience rather
than theoretical knowledge,

Scientific research and the practical applica-
tions of its results have given the civil engineer
new and stronger materials, mathematical for-
mulas thich can be used to calculate the stresses
that will be encountered in a structure, and

machines that make possible the construction of

" skyscradpers, -dams, tunnels, and bridges that

could never have been built before <

Civil engineers work with ‘specialists in aero-

space,nuclear,and el‘é\‘ttrical'eniginee ing in teams

“which are 6ften headed by a systems engineer

who understands and has experience in several
differe;xt~fields of engineering, and who coor-
dinates the contributions of all enembers of the:
team as well as the work on systems or firojects

tliat involve two or mote ‘engineering speciali-
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ties,

4. Faced with a completely designed civil engineer-
ring project, most civil engineering graduates.
should be able to analyse how it will behave
under working conditions by establishing a ma-

- thematical model of the project which embodies.
the known mechanical laws ( equilibrium, com-
patibility, material properties, conservation of
energy ),

B. It is not possible:to start with a set of accepta-

- bility criteria such as are specified by cades of

- prastice gad work-backwards to. a uaique struc-

_mi- - ture.or project which satisfies those criteria, -

—j,( P

© 1o+ without-at -many: stages. making: design decisions.

about the shape and. dimedsions :of the stoncs
(;ture o, .. ; O P ARV v

L. .Tmanslate the following passage.
i1 he- Civil engingering .is a. .creative p,mfessxon T;hs

» 1 :8is, platning and. designing; moulding and shaping

:the domestic' and industrial envireament, Inorder

+ " to create. amd synthesize, civils engineers must be
.- fully aware-of -how. the materials they.use: and :the

artifacts they build will behave undet working com

.ditions; The education of a civil eagineer is conse-

quently much dominated by learning how things-be-
have and how that behaviour may be detérmined by

-analysis, Knowledge of disciplines such as structural

mechanics, hydromechanics, soil mechanics and their

-
) -9

- role of thecivil engineer is esseatially oneof synther (‘%



associated analysis techniques is an essential pre-
requisite for a eivil engineer, Essential though a
knowledge ‘of analysis is, however, it is a mistake
»to think that civil engineering is an analytically
dominated profession, Quite the opposite is true:
analysis is important only as an adjunct of the pro-
- cess of synthesis,

Reading Mdterial

Al

The Capabilities and Careers of Civil Engineers

Untll the nineteenth century, engineers genera lly -

were craftsmen or pro;ect organizers who learned their
skills through. apprent:ceship, on-the-job training,
or trial and error® . With the increase in scientific
knowledge, engineering has grown into a profession, A
profession1s an occupation like law, medicine, or engi-
neering that requires.s specialized; advanced educa-
:ti;oh,,ANowa&a“*ys, "many ‘engineers spend years studying
"atiwniversities for advanced ‘degrees,i Vot ¢ven those en-
gineers who do mot study -for ‘advanced degtees must
‘be aware. of changes in their field and those Feluted to
At, A eivil engineer who dees not k%bw“?abb‘ut new
materials that have become available can <not compete
-suceessfully with.one who does, ‘ T
“The civil engineer may work in research, which is
.6 .of the most .impértant aspects. of scientific. and
-gngiseer ing practice, ‘A researcher usually works as a
‘member of a team with other scientists and engineers,
He is often employed in a laboratory, that is.:financed

.B.
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by government or industry,é Areas of research connected

with civil engineering include soil mechanics and soil
stabilization techniques, and also the development ‘and
testing of new structural materials,

All kinds of civil eagimcering projects are almost
al,ways unique;- that is, each has its own qproblems -and

design features, Therefore, a careful study is made of

each project even before design work begins, The study

includes a survey :of-both topographical and subsoil fea-

tures of the propesed site . It alsa includes a' considera-
tion of possible alternatives, The economic factors 'in-

wolved in each of.the possible alterpatives must also be
weighed, Today,a study usually includes.a consideration

of the environmental impact of the project, Many engi-
neers,usually working as. s team that includes surveyors,
specialists in soii.mechanics,. and experts in design, and
construction, are involved. in making these feasibility
studxes‘ S S T g

t Civil engineers may wotk in desxgn They are among

. thq,tOp people in the field sof design, Civil emginears

work on many . different. kinds of structures, .so it is
normal practice for one. enginger tq ~specialize. in -just
one -kind In designing -buiidings, civii enpineers.'are
often invited to work; as ronsultants ta architectural or
construntion firms,.Dams.bridges,water, wppl;g systems,.
and other larze proects, ordinagily exnploy several engi-
neers whose work iy coogdinated by a systems engineer

"who is in charge of the entire project In many cases,

engineers from other disciplines are involved, In a dam

e 9




‘praject, for example, electrical and mechanical cnvin-
eéers work on the design of the jowerhource ard its
eQuipment In other cases civil engineers are assigned to
work on a project in another field; im the space pro-
gram, for instance, civil engineers are necessary in the:
design and construction of such structures as launching.
pads and rocket storage facilities, '
Civil engineers may work in construction and main-
tenance, Construction is a complicated -proceés of almost
all éngineering projects. It involves stheduling the work
and utilizing ‘the equipment and -the materials so that
costs are :kept as low as possible " Safety factors must
also be taken ‘into account, since construction can e
very danghi:ous»' oAfter: the struoture has'deen ct;mpl”éited'i’
it'must:be kept. from talling into disrepairy theréfore
‘many i tiviloengineers Wwork.in. mamteuanee
v. Some civil engineers alsobwork in swles: Companies
that supply products or equipment for construction -ofter
3ihpfloy’ciﬁiiéhgiﬁee?&%&-’part of their sales staff,’ The
customers ‘dre engineérs themselves, and sothey must be
given the oppeortunity to communicate with ‘sales people
who can undérstand the same technical specifications !
:Asfew engineers may ‘also go_Into‘ 1 afagement,' Cods-’
‘Fruction companies afe oftén headed 'by eivil engineersy:
some of these compani s were founded by civil ehgineers,
No matter what the path into management may be,these
engineers must have administrative as well as technical
skills, S
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