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Lesson 1

Municipal Engineering

In an industrially undeveloped country,the municipal engineer is sometimes concerned on-
ly with simple street maintenance.cleaning and lighting. But in Britain in a town of 100000 10
500000 people he might also be in charge of water supply, sewerage and sewage disposal,
dwelling and other construction, roadbuilding , traffic engineering, public suburban transport,
and (before the gas and electricity nationalization of 1948) also the town gas and electricity
supplies. An exceptional town like Hull has a municipal telephone service. Carlisle has raunicipal
hotels where municipal beer is drunk.

In Britain since about 1950 the supplies of gas and electricity have been provided by na-
tionalized industries which have taken over all the formerly municipal gas or electricity ser-
vices. In the largest British cities, water supply and public transport to the suburbs have also
been taken over by independent corporations. These are not nationalized bodies but are set up
for each city by law as the need arises.

Thus the ideal job for an ambitious energetic young municipal engineer is to become the
city engineer of a growing town of some 300000 people where he will be concerned also with
the zoning and layouts of factories and municipal housing ,and many of the services to them,in-
cluding the new roads,their gardens or trees,lighting ,drainage , water supply,and bus or rail-
way services. The highest social responsibility for this work is in the zoning of the land into ar-
eas for heavy industry,light industry,shops and offices,housing, parks and games. This is the
work of a town planner,but a planner who originally may have been a civil engineer will practi-
cally cease to be one,since planning will have become more important to him.

But before he can become city engineer in a town of over 100000 people, the ambitious
young municipal engineer will at first find work in any municipal engineer’s department. He
will do whatever work is in progress,make drawings of a street being straightened or an over-
pass being widened,and will visit it for a few hours when his work allows. In this way,after a
few years he will have enough experience to qualify for membership of one of the civil engineer-
ing institutions which deal with Municipal Engineering. In Britain the main ones are Institu-
tions of Municipal Engineers,of Highway Engineers,of Water Engineers and the Institute of
Sewage Purification. But to become a city engineer it is usually essential to be an associate
member of the Institution of Civil Engineers,so the ambitious man should join the ICE as well
as one or more than one municipal institution.

To join these institutions he will have to pass their examinations by studying in his spare

o] .



time. Then after a few years of study and office work he may be appointed to take charge of
some construction work as resident engineer. This will give him valuable experience that he will
report in his applications to the institutions and discuss with the examining engineers.

For example. if he is working with the sewerage section of the Engineer’s department he
may have designed and drawn the new layouts for the sewerage of a large area of the town
which is being demolished and rebuilt with new and wider streets. He will have drawn the tem-
porary diversion sewers needed to take the sewage flow during the reconstruction.as well as
the new permanent sewers and their branches, junctions,manholes and any other awkward de-
tails, The total of all these drawings will be an appreciable amount of useful work to show 1o
the examiners. I he also works on the site throughout the construction period he will be able to
see the mistakes he has made in his drawings, correct those which can be corrected,and re-
member those which cannot. ‘

In any branch of civil engineering such experience is extremely valuable because it gives an

understanding of all sides of the work that is obtained by no one else,and by very few civil en-

gineers.

New Words and Expressions

1. municipal  a. i, i
2. sewerage . 15K, 5K K, FAO L8
3. sewage n. 15K
4. roadbuilding n. RS, HEE
5. nationalization n. WHE%A . BR/ 1k

nationalize . /.. WHEA.EFEFL
6. exceptional a. BN SRR
7. layout n. miE, &H
8. drainage n. He(BOK, HEK RS, 15K :
9. precedence n. QKPR B[R], BEES) L, A
10. institute  n. 2 BRI, #B%
11. institution  n. ¥, e ¥8
12. overpass n. SRR, SERHF

v. B GE

13. purification 7. | 1k, sk
14. diversion n. BGE
15. demolish . : R EBAY)
16. manhole n. rEGSEIIL, AL, BT
17. awkward  a. MY AT 69 ELL TR

e



8. appreciable  «. WG ORI TR K

19, make drawings of i 1
20. Institutions of Municipal Engineers T LRt &
21. resident engineer Ui TR, TR THEIm

FFRIR 1 EREEA

PR CFUBEEREL REFREFREHRNEE, AAEESH B MR
K, RN FIE S AR R - B8 RERMIES RAERTURERFE RNMEER U
PR & CGECBRCO M MR T ER 2 A B IE S QUER 0 305 S# I i
Wit Rk LB R AR & W SR PRME — — HERRAEIR

— E®

MR RN B AR R XIES W 2B BB S WAE OERIL . E
EAE T OXRRES) A EEE AN i F L AEREEL R ER,

L. The underground water is very likely to have dissolved in it materials that help it dis-
solve certain rock materials.

AN PKIBITRESHEFCRRTE WREB FERBRERT IR, B

B [OKRWTEEE & HIFH T KPR X EYRA B T RBERELT YR,

2. Thus, at twenty-one, Benjamin Franklin set out to broaden the frontiers of knowledge
in the new land that was America.

AXEE 21 BB B AMRE R R ENFT KRR E8E. (8

BoX PR fE 21 S0 B X SEMIF R R IHT KR B ARG,

N ¥ '

BN B T XHIRTR T IUEFE LA, Ak SRS BB LY
Ao HRE N S TR B R R

1. A parking lot can be build at lower cost.

A TMEEGEURKMYEHESERER,

B:H K RATTBEE - MEEY.

2. The channel must have a flat bottom.

AR FEBIK,

B ik W UK HR T 5



Exercises

1. Choose the best answer according to the text.
I. The main idea of the paragraph is that _
Ao an industrially developed town of over 100000 people.the municipal engineer’s job
may include a varicty of responsibilities
3. nationalization of gas and electricity increases an engineer’s responsibilities
C. municipal services are found in every British city
D. municipal engineering is a popular job in Britain

2. In Britain since about 1950.the supply of the gas and electricity is under the charge of

A. gas companies B. electricity department
C. municipal authority D. nationalized industry

3. To become a qualified municipal engineer in Britain,one should
A. join the TEC

13. gain experience and join the TEC

(. find work in any municipal engineer’s department
). report on at least one valuable work experience
4. A city engineer is responsible for all of the jobs below,except
A. designing a new road B. designing the drainage system
C. electricity supply D. water supply
5. The applicant for a civil engineering i“nstitute must
A. submit a report of a valuable work experience
B. have experience in demolition and reconstruction
(. make correction of the mistakes on his report
D. join the ICE
6. Work c¢xperience in civil engineering
A. can be obtained through study and experience
B. cannot be gained by any means other than work
C.is valuable because all civil engineers share the same experience

D. is only available to fully trained engineers

H. Fill in the blanks with the words and phrases given bellow,changing the form where nec-
essary.
be concerned withe  municipal . zone.  take over. take precedence. in progress.
demaolish overpusss  take charge of < arise
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i.In our city,many old houses ___ __ in order to build the new apartments.

7. Many complicated problems __in the process of the work.

3. An experienced old worker ______ the new project.

1. The construction work is

5.The _ designed by an young man was said the best one in this city.

6. Whowill  my job when I am on leave? ’

7.The __ authority has issued new policies to attract the foreign investment.

8. This book the early life of the author in the countryside.

9. The industrial park in this city has been ______ into several areas to build some new facto-

ries ,shops and apartment buildings.

10. They have __ to draw more foreign funds.

I11. Translate the following sentences into Chinese.
1. Best surface finish is provided by machining methods,especially by grinding.

2. All the structural elements here are not beams.

w

. All metals do not conduct electricity equally well.

4. The machine works well.

o

. He measured his length on the floor as soon as he entered the room.

6. The theater includes a stage or performing area and an auditorium or viewing place for the

audience.

~3

. In fact.most reinforced concrete beams are cracked when they are carrying the load for

which they were designed.

8. The moment the circuit is completed ,a current will start flowing toward the oil.

Reading Material
Becoming a Civil Engineer

In the English-speaking countries,unlike Continental Europe,a professicnal engineer who
wishes to be fully qualified ,must join at least one engineering institution. All these institutions
require candidates for admission to prove that they have some years of useful practical experi-
ence as an engineer. Each institution is a learned society not unlike a club except that the
candidate’s strict examination for membership is based mainly on his engineering knowledge,
and all institutions publish engineering literature in their own subjects,usually in their monthly
journal. Each has several grades of membership,from the highest,full Member,down through
the usual grade, Associate-Member,to the grades of Student or Graduate for younger people up
to about twenty-five or thirty years old.

In Britain it has always been possible for a boy on leaving school at fifteen to start work in

e 5



the drawing office of a civil engineer, whether contractor or consultant,and eventually after
many years of study in his spare time,to become a qualified civil engineer. This is becoming less
easy and 1t may soon become impossible. The recommended method of study for the ICE (In-
stitution of Civil Engineers)examinations is now by full-time or sandwich study for a degree or
diploma. Sandwich study is full-time work at a college interrupted by periods of full-time work
with an employer.

Modern engineering requires more and more science,and to make use of its scientific theo-
ries .a civil engineer should study full-time for some years after leaving school. Therefore a uni-
versity degree in civil engineering may soon become essential for membership of the ICE or any
of the other civil engineering institutions (Institution of Highway Engineers, Municipal Engi-
neers. Public Health Engineers, Structural Engineers, Water Engineers,or the Permanent Way
Institution,etc. ).

To qualify for Associate-Membership of the ICE,a person must be at least twenty-six
ycars old and working as a civil engineer. He must also pass certain examinations, satisfy the
ICE that he has had several years of useful engineering experience under the supervision of
qualified civil engineers,both in the drawing office and on the site,and finally he must pass a
mainly oral examination called the professional interview ,before a group of qualified civil engi-
neers. This is generally the only part of the examination from which candidates are never ex-
cused , whatever their civil engineering degree.

In general education,the minimum requirements, before a man may be accepted even as a
candidate for the ICE examinations are as follows; five passes in the General Certificate of Edu-
cation, (a) at advanced level in physics, (b) at advanced level in either pure or applied mathe
matics, (¢) at ordinary level in English,and (d) at ordinary level in two other subjects. Detailed
mformation is issued free by the ICE on all matters including the parts of the examination a
candidate need not take as well as on the number of years and the types of civil engineering ex-
perience which are accepted. _

In Britain the thirteen main engineering institutions were formally joined for examination
purposes in 1965 in the Council of Engineering Institutions in London. A similar arrangement
was made a few years earlier in the United Engineering Center, 345 East 47th Street, New
York.for the United States institutions. In Britain all professions now take the Part I examina-
tion set by the Council of Engineering: Institutions. This includes the five subjects of engineer-

ing drawing , mathematics,applied mechanics,principles of electricity ,heat , light ,and sound.

Phrases and Expressions

1. engineering literature LR
2. sandwich study T F
3. Permanent Way Institution Brth&

s e



4. professional interview L HER
5. Council of Engineering Institutions TEh&HEHL

Exercises
Are the statements true or false according to the text?:
( )1. Those who want to be a member of an engineering institution ,must have been an en-
gineer for some years.
)2. An institution is either a learned society or a club as well.
)3. The membership is divided into several grades.
)4. The sandwich study is half-day study half-day work.
)5. The professional interview is not very important.
)6. Practical experience is the most important in order to be a qualified member of ICE.
)7. A candidate for the ICE must be good at English.

)8. The council of Engineering Institutions in London is established earlier than the U-
nited States Institutions in American.



Lesson ?

Surveying and Mapping

Without mapping, there could be no civil engineering,and every civil engineer therefore
must know the elements of mapping and how to obtain the measurements needed to'draw maps
which in English is called surveying.

An area of land without hills or buildings can be accurately surveyed with nothing but a
good steel tape,but this is hard work when the land has many more sides than four,or when its
sides are longer than 1000m. A small area with many hindrances to the lines of sight across it
cannot be properly surveyed with a tape,and some instrument that measures angles will then
be needed. The instrument for surveying angles in surveying land is called a theodolite ,and it is
accurate to less than one minute of curve,depending on its size. An instrument with a measur-
ing circle of 10 cm diameter can be read by vernier to 10 seconds of curve. This smallest divi-
sion on the scale is called the least count,but with a vernier,the readings can be much more ac-
curate. A simpler and quicker but much less accurate instrument is the magnetic compass,
sometimes called a dial or Bruton. The accuracy of its readings is rarely better than one degree
of curve.

These instruments provide the information needed for drawing the plan (map). The
theodolite can also provide the information needed for finding the differences in level which are
also most important on a civil engineering site,but it is much simpler and more accurate 1o use
a leveling instrument. The usual type,known as the dumpy level ,is mounted, like the theodolite
or the compass,on a three-legged support,called a tripod ,to bring the line of sight (collimation
line) up to a convenient height above ground,so that the surveyor can sight the points without
tiring. Many tripods are telescopic, particularly those used in mines,and their legs can be widely
varied in length.

In all land surveying,the survey is built up (triangulated) from a series of connected trian-
glés. So far as possible, the whole area should be covered by well-conditioned triangles, i. e.
those with angles ideally of 60° but not less than about 30° nor more than 100°. Because the
area must be covered by triangles,an area surveyed by tape alone must be free of hindrances of
sight,otherwise not all the sides of the triangles will be measurable. With a theodolite or com-
pass it is possible to obtain the lengths of the unmeasured sides from the known angles of the
triangle and the measured side.

Three more pieces of surveying equipment should be mentioned, the plumb bob.a weight

on a string hung from the underside of a theodolite to make sure that it is centralized over the
« 8-



station,thc.plane table,and the tacheometer.

The plane table is a drawing board on a tripod , which can be set at various points in the
field ,the mapping being done while the lengths and angles are being measured. The tacheome-
ter is often used with the plane table. It is an ordinary theodolite with two horizontal hair lines
in the telescope which are at such a distance apart that they subtend at 100m a length of 1m.
By noting the readings of the top and bottom hairs on a staff set at a point whose distance is re-
quired, it is possible to work out the distance of the staff from the instrument. The instrument
man calls out the readings to is helper, who works out the distance between them,and multi-
plies it by 100,and thus obtains the distance of the point. He then marks it on the plane table
or tells the man at the plane table what the distance is. The plane table man aligns a special
ruler on the board with the point and measures off the correct distance ,thus marking the point
on the board. A difficulty arises when the point and instrument are not at the same level. If the
angle to the horizontal length is B and the estimated slope length is L, the true horizontal
length will be L cos?’B. This means that the angle to the horizontal must be measured at each
reading. This can slow down the ordinarily very fast method of mapping,but instruments do

exist which are self-adjusting and very quickly read. It can be a real pleasure to map with these

instruments.

New Words and Expressions

1. theodolite  n. 244
2. vernier n. Webr, R
3. reading n. GRED Y, URERY
’ 4.dial  n. ZIER, FREHR
5. leveling  n. B, B IE , K KW B
a leveling instrument ZK?E{)(
6.dumpy a.- EHEN L ERY
dumpy level SE BEKHEYL
7. tripod  n. =%
8. collimation n. TEE’W&"‘Fﬁ&E
9. telescope a. Hing, il gEn
10. triangulate  v. B=/A%,%...... HT=AME
11.ideally  ad. HAER, SERM, i b
12.plumb n. HieE,EL
a. EHMH
13.bob  n. B, TR
plumb bob e, mE.BXR
14. undershot  n. T, N, T



