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1 Becoming a civil engineer

In the English-speaking countries, unlike Continental Europe, 2 pro-
fessional engineer who wishes to be fully qualified, must join at least one
engincering 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 sogiety 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 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 engincer. This is becoming less
easy and it may soon become impossible. The recommended method of
study for the IcE (Institution 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 theories, a civil engineer should study full-time for some
years after leaving school. Therefore 4 university degree in civil engineer-
ing may soon become essential for membership of the ICE or any of the
other civil engineering institutions (Instituticns of Highway Engineers,
Municipal Engineers, 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 years old and working as a civil engineer. He must also
pass certain examinations, satisfy the 1CE 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

*Words marked with this sign are explained in the Glossary, pages 221—255
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a group of qualified civi! engineers. This is generally the cnly part of the
examination from which candidates are fever excused, whatever their
civil engineering degree.

In general education, the minimum* requirements, before 2 man may be
accepted even as a candidate for the ICE examinations are as follows:
five passes in the General Certificate of Education, (a) at advanced level
in physics, (b) at advanced level in either pure or applied rnathematics,
(c) at ordinary level in English, and (d) at ordinary level in two other
subjects: Detailed information is issued free by the 1CE 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 experience
which are accepted.

In Britain the thirteen main engineering institutions were formally joined
for examination purposes in 1965 in the Council of Enginecring Institu-
tions 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 |
examination set by the Council of Engineering Institutions. This includes
the five subjects of engineering drawing, mathematics, applied mechanics,
principles of electricity, heat light and sound.
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2 Drawing office work

The main work in a drawing* office is done by draughtsmen* who use

a pencil, T-square, set square and scale (Fig. 1) to make engincering
sketches, designs, and finally details* or working drawings, from which
the contractor can build the structure. The draughtsmen, among whom
occasionally there are women, work under the civil engineering designer*
in charge of their section of the work. Very often the chief of the drawing
office, though he may be a highly qualified civil engineer, is called the
chief draughtsman, though he may be called the chief designer and this
1s becoming commoner in civil engineering.

drawing hoard

Fig. 1. Draughtsmen make drawings on a drawing bourd. using a pencil and a
T-square. set square and scale

The drawings are made either on transparent* paper or on plastics film*
(which is the most lasting) and prints are taken from the completed
drawings. Until about 1950 the blueprint* was the commonest type of
print, but this is now very unusual, and has been replaced by the dyeline®
which has dark lines on a white background and is therefore easier to
write on. The blueprint had white lines on a dark blue background.

The best drawings are of course made in black ink, but this is very much
slower than pencil work, and may take up too much of the time of the
skilled draughtsmen. Therefore tracers* are employed in some offices to
trace in ink the drawings made in pencil by the draughtsmen or designers.
Tracers are now usually women but seme men work as tracers for their

14
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whole lives and they produce very fine work. Engineering drawings, how-
ever, are now less fine than fifty years ago, and therefore there is little
demand for men tracers, who also need more pay than women.

In a consulting* engineer’s office the designers discuss their work either -
directly with the client* or with a partner* who in turn discusses it with
the client and obtains his approval for any change in policy. In a con-
tractor’s organization, partners do not exist because almost every
contractor is a limited company. Partners exist in consulting engineers’
offices because theoretically their responsibility is unlimited and in fact
they have unlimited moral responsibility for obtaining the best structure
possible for the client. The partners share this moral responsibility.

Many civil engineers in the course of their working life pass through all
the stages mentioned in this article. They begin as juniors tracing draw-
ings, they become draughtsmen after a short time, then they spend some
time on a site* setting* out work and checking the contractor’s monthly
certificates*; they return to the office and take their examinations for the
Institution of Civil Engineers, become designers. then senior designers
and eventually partners.

An active man of twenty-six with a degree in civil engineering could be a
designer at this age, a senior designer at thirty, and a partner at thirty-
five in a go-ahead firm. Some civil engineers start their own businesses as
consultants* but generally to do this some money is needed, or at least a
bank’s loan. Payment for work does not come in until some months
after it is done and the loan is needed to enable the consultant to live and
pay for work until he is-paid. Generally one could assume that not less
than £3,000 would be needed to set a man up in business after he has
received promises for a year or two of work.

I must explain here what I mean by a go-ahead firm. In some consulting
engineering firms, the partners are frightened that they know less than
those who work for them, and they do not reward people who work hard
and well, In a go-ahead firm the partners recognize that they very often
do know less than those who have come more recently from their studies
and they are anxious to reward men for good work. Such firms are go-
ahead in more ways than one. They produce the.best structures, and they
attract the best men because they reward them well, and because the best
men are naturally drawn to good work. In one go-ahead firm, men
become associate partners (half partners) at the age of thirty, a truly
astonishing age compared with the period of 1926-37 in Britain when
fully qualified civil engineers of forty were happy to work as draughts-
men for a low wage.
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