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1.1

General English GE English
for Science and Technology EST
English for Special Purposes ESP

1.2

1.2.1

1  Strength of materials is a branch of applied mechanics concerned with the behavior
of materials under load relationships between externally applied loads and internal resisting for-
ces and associated deformation. Knowledge of the properties of materials and analysis of the forc-
es involved are fundamental to the investigation and design of structures and machine elements.

2.
2 The analysis is based on the following total probability result
which is valid for I>0 and n=0. It is now straightforward to show that
where ai denotes the number of arrivals during the ith slot of the sojourn time of the tagged

customer in the system.  Taking into account we obtain  After some algebra equs.1 and 2

then yield
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Because it is clear that

1.2.2

3 It is easier to make changes in design and to correct errors during construction and
at less expense if welding is used.

2.

4  Before any civil engineering project can be designed survey at site must be made .

5  The total weight being less it is possible to build much taller building.

6  The demands for sophisticated analysis coupled with some serious limitation on
computational capability led to a host of special techniques for solving a corresponding set of spe-
cial problems.

4.
Assume that  Suppose that  Let

7  Suppose that P=0 at x=y.

if
8  The huge investment in the highway infrastructure will be erased quickly if proper
maintenance and rehabilitation procedures are enforced and funded.

9  If substituting Eq. 1 into 7 we obtain F=xyz.

10 It is important also that the designer be aware of the method of construction or
erection to be employed since in certain cases the loading conditions to which a member is sub-
jected during erection may induce a stress condition which exceeds that due to the service loads of

the structure.

7.

which  that

11  If not well managed the procedure for construction may be more expensive.
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As already discussed If possible
As described above If so
As explained before When necessary
As indicated in Fig.1 1 When needed
As previously mentioned When feasible
If necessary Where possible
1.2.3
1.
abutment
pier deck caisson cofferdam box girder
floor board gable roof bearing wall cavity brick
pavement roadbed state highway yield sign
sight distance
T-beam T fire-proof brick
cable-stayed bridge
frame oper-
ation load
application implementation to yield
2.
—> — — —
12 standard n. — standardize v .
former adj . — the former #n.
wide adj . — widen w.
3.
economical immigrate foreword
hydraulics infrastructure reliability specifica-
tion 50%
Affix Etyma
A



Y

{3
Fig. Figure i.e. id est ——
Eq. Equation —— etc. et cetera ——
m/s meter/second —— | psi pounds per square inch —— / :
in. inch — Sym. Symmetry or Symmetrical ——
Eng. Engineering —— QC Quality Control ——

CAD Computer Aided Design ——

IABSE International Association for Bridge and Structural Engineering ——

ITA International Tunnel Association

RILEM International Union of Testing and Research Laboratories for Material and Struc-

tures

CIB International Council for Building Research Studies and Documentation:

FIDIC International Federation of Consulting Engineers

FIP International Federation of Prestressing ——

FIB International Federation for Structural Concrete

ISO International Organization for Standardization
ECCS European Convention of Constructional Steelworks
ASCE American Society of Civil Engineers
ICE Institute of Civil Engineers
CSCE Canadian Society for Civil Engineers
ACI American Concrete Institute

AREA American Railway Engineering Association
AISC American Institute of Steel Construction ——
BSI British Standards Institute
NIST National Institute of Standards and Technology ——
CSA Canadian Standards Association
ABCD Association for Bridge Construction and Design ——
AAR Associations of American Railroads
ASTM American Society for Testing & Materials
AASHTO American Association of State Highway and Transportation Officials

FHWA Federal Highway Administration
Ei Engineering Index




Reading Material 1
EST—English for Science and Technology

Our era is the age of machines electronics and computers. Only by obtaining a good know-
ledge of science can we live successfully in modern society .

With the development of science and technology scientists and engineers strive to exchange
their ideas discoveries and inventions collect information and data interpret concepts and theo-
ries comment on the latest scientific advances and write reports based on experimental proce-
dures etc. The need increases day by day for scientists and engineers to have a swift economi-
cal efficient impersonal and sometimes international means of communication.

When language teachers first used the phrase” EST” they were content to deal superficially
with scientific discourse. Instead of investigating the authentic language of science they relied on
popularized accounts of technical subjects as are found in encyclopedias or books intended for ge-
neral readers. Lately however textbooks have been appearing that attempt to reflect the nature
of the language actually used by scientists and the function it serves.

However some people still ignore the existence of EST altogether ~while others are quite in-
different to it. They draw a simple formula like this

EST = General English Grammar + Technical Words

They thought that they would be able to understand EST by simply knowing grammatical
rules in addition to some technical words. Unfortunately this judgment gives no fruitful compre-
hension about the nature of EST. They do not seem to be aware that EST presents linguistic varieties
with its own characteristic features.

Since scientists and engineers try to be impersonal in narrating the natural phenomena and
facts their processes properties and characteristics EST must be evidently precise concise
clear and restricted and includes many mathematical equations formulae diagrams tables etc.
Scientists also prefer some typical sentence patterns and a large number of technical and semi-tech-
nical terms which make EST different to a very wide extent from ordinary English.

Furthermore we can categorize EST literature according to its form and content.

There are spoken and written forms.

Like many other natural unscripted speeches EST in spoken form or spoken EST for short
has many features hesitation pause incomplete utterance sudden changes of direction encour-
aging noises from the listener and repetitions . The words and phrases used are to some extent
informal and colloquial. In addition to all these spoken EST consists obviously of a number of
technical and semi-technical terms.

You may find EST in spoken form when you listen to a lecture a radio or television program
or film on a scientific or technical subject. Sometimes you’ 1l have the chance to hear people

“ speaking scientifically’ face to face.

EST in written form is used in technical books journals or other kinds of written passages.



It is expressed in the most formal way both in the choice of words and sentences far more for-
mal than spoken EST.

New Words and Expressions

1.society n.

\e]

. strive vz
strive to+ inf .
.comment n.& vi. on upon
.procedure 7.
.swift a.&ad.

.impersonal a.

~N O B W

. content a.
be content to+ inf.
8.superficially ad .
9.discourse 7.
10.authentic a.
11.popularize v.
12.account n.
13. intend wz.
be intended for
14 .ignore vt .
15. indifferent a.
be indifferent to
16.unfortunately ad .
17 Aruitful  «a.
18.linguistic a .
19.variety n.
20.narrate vt .
21.concise a .
22.diagram 7n.
23.typical a.
24 . furthermore ad .
25.categorize vl .
26.unscripted a.
27 .hesitation 7.
28.pause n.&wvi.
29.incomplete a.

30.utterance 7n.



31.encouraging a.
32.repetition 7.
33.informal a.
34.colloquial a.

35.to a very wide extent
36. for short

37.to some extent

Reading Material 2

Grammatical Features of EST

The Passive Voice in Impersonal Scientific Statements

EST differs from ordinary English in the use of tense voice mood word order and sentence
construction.

It is assumed that the readers of EST have already had a good deal of instruction in gram-
mar. Therefore the principal purpose here is to show readers how to comprehend the grammar
which appears most commonly in EST writings.

Probably one third of the verbs in EST writings are in the passive voice. The tense of these
passive verbs is the Present Simple or the verb is used with modals. Scientists and engineers use
the passive much more frequently than other writers.

Why dose the passive most frequently occur in EST

1.1t is clearer in meaning.

Since scientists are more interested in action and facts than the actors many references to
people are unnecessary and confusing. Look at this sentence

“ People heat the gas carefully.”

Who are these people The writer The writer and his readers All educated people Every-
body

All these confusing questions can be avoided by using the passive

“ The gas is carefully heated.”

2.1t allows scientists to introduce the most important information at the Beginning.

As we all know the subject is a very important part of the sentence. In passive sentence
the subject which contains a lot of information comes first and catches immediately the reader s
attention. Example

“ Electrons closer to the nucleus are held more tightly than those in the outer orbits.”
3.Passive sentences are usually shorter and more concise than active ones.

Compare these two sentences

“ Mathematics is used in many different fields.”

“ People use mathematics in many different fields.”
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It may not be difficult to find that the first sentence is shorter and more concise than the se-
cond one.

The function of the passive

1.Stating rules or general principles. Examples

a.The pressure that makes electrons flow along wires is called” voltage’ .

b.All matter is made up of atoms.

c.Many car engines are cooled by water.

d. The door was opened with a key.

2.Describing procedures. Example

The Bessemer Process uses a furnace called a* converter” . The outside of the converter is
made of steel plates. The inside is lined with bricks. The converter is tipped on to its side and the
charge of molten iron is poured into the top. Then the converter is put upright again. A blast of
air is blown through holes in the base of the converter. This is called the® blow" .

3. Passive infinitive is particularly used for reporting news and expressing simple statement of
fact. Examples

a.Many pupils in school think of science as a subject containing more facts to be learnt.

b.The new factory is said to be opened next month.

4.The passive with modals should must is particularly common in written instructions
warnings and notices. Examples

a.All library books should be returned by the end of June.

b. Attention must be paid to the function of the machine.

* “ By is used with agents. It introduces what or who something is done by or the me-
thod by which it is done:" With” introduces the tool or instrument with which something is done.
For example “ written exercises are often corrected by teachers with red pens’ ' The area of circle

can be found by using the formula 7r”” ¥ The hole is made with a drill’ .
New Words and Expressions

.assume vt .
.principal a.
.comprehend vr.
frequently ad .
.confuse wvt.

.educated «.

~N O B WD =

. catch caught caught v.
catch attention

tightly  ad .

o)

9. Bessemer n.

Bessemer Process



10. converter n.
11. line wv.

line M with N M N
12.brick n.
13.tip tipped tipping v.
14. molten  v». melt

a.

molten iron
15.pour wv.&n.
16.upright a.&ad.
17.blast n.& v.
18.warning n.&a.
19.agent =n.
20.a good great deal of
21.pay attention to

Reading Material 3
Grammatical Features of EST Tense

1.The Simple Present Tense Timeless Present
1 Introduction
You will probably use the Simple Present Tense in most of your scientific writings. This is
because scientific textbooks often contain information about scientific knowledge with no scientific
time reference. The Simple Present Tense is used for making generalizations. It is the most com-
monly used tense in EST. For example “ Carbon dioxide CO, consists of carbon and oxygen’ . It
is a universal truth.It is true at any place on the earth at any time the past the present or the
future and even at any point in outer space. Therefore this universal statement is expressed in
the Simple Present that is in the Timeless Present.
2 The Usage of the Present Simple
a. It is used for regular actions and regular processes
He studies physics six hours a week.
b. It is used for general statement
Action and reaction are opposite and equal.
The earth rotates itselfl and around the sun.
c.It is used for factual statements and observations
Put a straw in a glass of drinking water. Suck through the straw. The water goes up into
your mouth.

The moon rotates rather slowly and so one day on the moon is as long as two weeks on the
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earth.

On average woman lives longer than man.

d. It can be used in descriptions of experiments

Pucker up your lips and blow fast and the air that passes over your hand feels cold.

The temperature rises until it reaches 100 'C  but after that it remains constant.

2.The Simple Past Tense and the Present Perfect Tense

The Simple Past Tense and the Present Perfect Tense are used in scientific statements to re-
fer to the past. These past tenses are used frequently in histories of science and technology some
kinds of scientific and technical reports and scientific journalism that is news about science and
scientists .

1 The Use of the Simple Past

a. It is normally used to describe actions which happened in the past and are now finished.

Consider this statement

“ Nobel cut his finger on a broken glass jar and had the answer to his problem of how to pack
his explosive.”

Because the Simple Past is used We know that the action is finished. We know that Nobel
who died more than a hundred years ago would never be possible to cut his finger any more.

Notice that the Simple Past is often used in conjunction with a time-phrase that refers to the
complete past

Solid layers of ice moulded the lakes and hills of Europe and North America millions of years
ago.

b. It is usually used in writing technical reports.

Here are the” notes’ of a simple technical report

13/4/1970 Royal and Brown collected samples of cement type 143 from World Oil/purpose—
analysis of failure to solidify.

14/4/1970 R and B analyzed the composition of the cement /no useful results. They heated
the cement to 200 C / nothing significant.

c. It is usually used to describe experiments. Example

“ By dawn Nobel still in his night clothes had made a new explosive. He put together the
nitroglycerin with the collodion. Now the explosive was waterproof and could be handled more
safely.”

d. It is also used in making statements about the history of science and technology.Example

The discovery of explosives came late in man’ s history long after the ship the wheel and
even atomic theory. Explosives were first written about only 600 years ago. Some explosives
shot from wooden tubes were reported in Chinese history during the thirteen century.

2 The Use of the Present Perfect

The Present Perfect is used in certain historical and“ news’ statements. As its name sug-

gests the Present Perfect is only” half a past tensé’ . It has been called the* pre-present” . It is

used to describe
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a.Activities carried out a little while before now or just before now. Examples

This new generator has recently been produced.

That factory has just produced this new generator.

Therefore in this case the Present Perfect or pre-present is usually used with such ad-
verbs as just recently and lately.

But remember that the Simple Past is to be used if the statement describes“ when' the activ-
ity took place. e.g. this new generator was produced last month.

b.Activities carried out at some unstated or unspecified time before now. Examples

Scientists of University of California in Berkeley have made the first photograph showing
electricity in liquid form.

Man has landed on the moon.

As the above examples suggest the Present Perfect is used to describe facts. It is used when
it seems more important to state the fact that something has been done rather than when it was
done.

c.Activities starting some time in the past continuing until now and possibly continuing for
sometime in the future. Examples

Scientists have studied the universe for many centuries.

Medicine has made great progress in the last twenty years.

Production of this new chemicals has not been started yet.

Production of this new chemicals has already been completed.

This has been known for forty years.

Since it was founded in 1943 F.A.O. Food and Agriculture Organization has carried out
many projects designed to increase food production throughout the world.

From the above examples we can see that there are a number of adverbs of time that are com-
monly used with the Present Perfect such as not yet and already. Others are never and still
not. The Present Perfect is also frequently used with prepositional phrase beginning with since or
for which state the length of the period of time.

Compare the last two example sentences with

This was first known forty years ago. not for forty years ago

This was first known in 1930.

Do not confuse the Present Perfect with the Past Simple.

3. Tense-Choice

So far as we know  there are sixteen tense in English. However the Simple Present the
Simple Past the Simple Future the Present Perfect and the Present Continuous are most often
used in EST. What tense is to be chosen depends on the quality of being general. In other words
tense-choice in EST writing is made on the basis of the notional degree of generality. In order to
give a better account of this we have done some investigations on the small sample of the book

“ Understanding Science’ . The complete ranking-order of the tenses in the book is as follows

Present Indefinite Active 60.28%
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Present Indefinite passive 17.85%
Past Indefinite Active 5%
Past Indefinite Passive 1.44%
Future Indefinite Active 3.9%
Present Perfect Active 2.25%
Present Progressive Active 1.57%
Imperative 1.9%
Subjunctive Active 2.89%
It can be seen that Present Indefinite Active is of course the overwhelmingly predominant

form.

As a result of this investigation the following sequence will probably show the notional de-
gree of generality in EST from the most general to the least general the Simple Present the
Simple Past and Future the Present Perfect the Present Continuous the Present Perfect Con-

tinuous and the Past Future Perfect.

New Words and Expressions

.timeless a.
.generalization 7.
.universal «.
.usage 7.

.rotate v.
.factual «.

.Straw n.

.suck v.&n.

O 00 9 O B W N =

.description n.
10.pucker wv. up
11.lip =n.
12. refer referred referring v.
refer to
13.journalism #.
14. conjunction 7.
in conjunction with
15.mould w.
16.sample n.
17.cement n.
18.solidify  w.

19.significant a.
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20.dawn n.

21 .nitroglycerin  n.

22.collodion 7.

23.waterproof a .

24 .handle vr.

25.shoot shot shot wv.

26.unstated a.

27 .unspecified a .

28.organization .

29.project n.

30.notional a.

31.generality n.

32. ranking n .
ranking-order

33.overwhelmingly ad .

34 .predominant a.

35. pass over

36. write about of on

37.so far as

Reading Material 4
Grammatical Features of EST Mood

1. Subjunctive Mood

In scientific and technical English the subjunctive mood is widely used to describe hypothe-
tical conditions. Hypothesis has two types—true hypothesis and false hypothesis. True hypothe-
sis express the hope wish and supposition of the writer. It indicates that the writer thinks that
the condition is possible to be fulfilled. False hypothesis indicates that the writer thinks that the
condition is unlikely to be fulfilled or it did not happen at all.

1 True Hypothesis

a.Possibility

In this case the hypothetical condition may be fulfilled. This type of hypothesis is used in sci-
entific methods of research. It is used to reach conclusion. Example

“ A farmer has to cross a river one day with a dog a sheep and some hay. The only boat he
has is so small that he can only get one animal or the hay into it besides himself. The farmer
knows that the dog is liable to attack sheep and that sheep cannot resist eating hay. How does the
farmer manage to get himself the animals and the hay across the river safely ”

The farmer now has several alternatives. Two of them are expressed in the following hypotheses



