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Lesson 1

Careers in Civil Engineering

Engineering is a profession, which means that an engineer must have a specialized university educa-
tion(D . Many government jurisdictions also have licensing procedures which require engineering gradu-
ates to pass an examination, Similar to the bar examinations for a lawyer, before they can actively start on
their careers.

In the university, mathematics, physics, and chemistry are heavily emphasized throughout the engi-
neering curriculum, but particularly in the first two or three years. Mathematics is very important in all
branches of engineering, so it is greatly stressed. Today, mathematics includes courses in statistics,
which deals with gathering, classifying, and using numerical data, or pieces of information. An important
aspect of statistical mathematics is probability, which deals with what may happen when there are differ-
ent factors, or variables, that can change the results of a problem@ . Before the construction of a bridge
is undertaken, for example, a statistical study is made of the amount of traffic the bridge will be expected
to handle®. In the design of the bridge, variables such as water pressure on the foundations, impact,
the effects of different wind forces, and many other factors must be considered.

Because a great deal of calculation is involved in solving these problems, computer programming is
now included in almost all engineering curricula. Computers, of course, can solve many problems invelv-
ing calculations with greater speed and accuracy than a human being can. But computers are useless un-
less they are given clear and accurate instructions and information—in other words, a good program.

In spite of the heavy emphasis on technical subjects in the engineering curriculum, a current trend is
to require students to take courses in the social sciences and the language arts. We have already dis-
cussed the relationship between engineering and society; it is sufficient, therefore, to say again that the
work performed by an engineer affects society in many different and important ways that he or she should
be aware of @. An engineer also needs a sufficient command of language to be able to prepare reports that
are clear and, in many cases, persuasive. An engineer engaged in research will need to be able to write
up his or her findings for scientific publications.

The lasu two years of an engineering program include subjects within the student’ s field of special-
ization. For the student who is preparing to become a civil engineer, these specialized courses may deal
with such subjects as geodetic surveying, soil mechanics, or hydraulics.

Active recruiting for engineers often begins before the student’ s last year in the university. Many
different corporations and government agencies have competed for the services of engineers in recent
years. In the science-oriented society of today, people who have technical training are, of course, in de-
mand . Young engineers may choose to go into environmental or sanitary engineering, for example, where
environmental concerns have created many openings®; or they may choose construction firms that spe-
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cialize in highway work; or they may prefer to work with one of the government agencies that deals with
water resources. Indeed, the choice is large and varied.

When the young engineer has finally started actual practice, the theoretical knowledge acquired in
the university must be applied. He or she will probably be assigned at the beginning to work with a team
of engineers. Thus, on-the-job training can be acquired that will demonstrate his or her ability to trans-
late theory into practice to the supervisors® .

The civil engineer may work in research, design, construction supervision, maintenance, or even
in sales or management. Each of these areas involves different duties, different emphases, and different
uses of the engineer’ s knowledge and experience.

Rescarch is one of the most important aspects of scientific and engineering practice. A researcher
usually works as a member of a team with other scientists and engineers. He or she is often employed in
a laboratory that is financed by government or industry. Areas of research connected with civil engineer-
ing include soil mechanics and soil stabilization techniques, and also the development and testing of new
structural materials.

Civil engineering projects are almost always unique; that is, each has its own problems and design
features. Therefore, careful study is given to each project even before design work begins. The study in-
cludes a survey both of topographical and subsoil features of the proposed site. It also includes a consider-
ation of possible altematives, such as a concrete gravity dam or an earth-fill embankment dam. The e-
conomic factors involved in each of the possible alternatives must also be weighed. Today, a study usually
includes a consideration of the environmental impact of the project. Many engineers, usually working as a
team that includes surveyors, specialists in soil mechanics, and experts in design and construction, are
involved in making these feasibility studies@ .

Many civil engineers, among them the top people in the field, work in design. As we have seen,
civil engineers work on many different kinds of structures, so it is normal practice for an engineer to spe-
cialize in just one kind. In designing buildings, engineers often work as consultants to architectural or
construction firms. Dams, bridges, water supply systems, and other large projects ordinarily employ sev-
eral engineers whose work is coordinated by a systems engineer who is in charge of the entire project. In
many cases, engineers from other disciplines are involved. In a dam project, for example, electrical and
mechanical engineers work on the design of the powerhouse and its equipment. In other cases, civil engi-
neers are assigned to work on a project in another field; in the space program, for instance, civil engi-
neers were necessary in the design and construction of such structures as launching pads and rocket
storage facilities.

Construction is a complicated process on almost all engineering projects. It involves scheduling 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 be very dangerous. Many civil engineers therefore
specialize in the comstruction phase.

Much of the work of civil engineers is carried on outdoors, often in rugged and difficult terrain or
under dangerous conditions. Surveying is an outdoor occupation, for example, and dams are often built in
wild river valleys or gorges. Bridges, tunnels, and skyscrapers under construction can also be dangerous
places to work. In addition, the work must also progress under all kinds of weather conditions. The
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From: E.J Hall “The Language of Civil Engineering in English”, 1984

prospective civil engineer should be aware of the physical demands that will be made on him or her®.

New Words and Expressions

1. jurisdiction [ d3ueris’dikf(a)n]

government jurisdiction
bar [ba: ]

curriculum [ ko' rikjulom]
probability [ probo’biliti ]
impact [ ’impeekt]
geodetic [ d3i:ou’detik ]
. hydraulics [ hai’ dro: liks]
. recruit [ri'kru:t]

orient [ 'o:riont ]

O 00 0 A L bW

science-orient
10. supervision [ ;sjupe’ vizen]
11. maintenance [ 'meintinons |
12. construction [ ken'strak[(a)n]
13. topographic(al) [ itopo"greefik (al) ]
14. subsoil [ "sabsoil]
15. alterative [ail'to: nativ]
16. consultant [ kon'saltont]
17. architectural [ akitekt[ar(a)1]
18. rugged ['rAgid]
19. terrain [ te'rein]
20. gorge [ gd3]
21. engineering graduate
22. wind force
. civil engineer
. scientific publication

geodetic surveying

RBR B

. soil mechanics

27. on-the-job

28. civil engineering( project)
29. soil stabilization

30. structural materials

31. earth-fill embankment dam
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32. feasibility study TR

33. launching pads K&

34. rocket storage facilities P&

35. construction phase i TP B
Exercises

I. Complete each sentence. Write a T before the right ending.
1. Statistics is a branch of mathematics that deals with

a. what may happen when different factors can change, the results of a problem.
b. gathering, classifying, and using numerical data.
c. highway engineering, structural engineering and environmental engineering.

2. Computers can’t solve complicated problems unless they are given

a. a good air-condition.
b. a good program.
c. a young civil engineer.

3. Besides technical subjects in the engineering curriculum, an engineer needs to take courses in

a. social sciences and surgery.
b. law and polities.
c. language arts and social sciences.

4. A civil engineer may specialize in some of the kinds of work, for example

a. research, design, construction management and maintenance.
b. electrical and mechanical equipment.
c. mathematics, physics and chemistry.

5. Civil engineering projects are almost always

a. distinctive.
b. the similar.
c. alike.
6. The study, which must consider not only structural features, but also economic factors and possible

alternatives or other choices, is called

a. sysiem engineering.
b. feasibility study.
c. structural design.
II. Find the words or phrases that fit the meaning in italics .
1. To design a new bridge, a statistical study is made of the amount of traffic the bridge will expect

to carry (par.2)

2. On-the-job training will demonstrate the young engineer’ s ability to apply theory to practice.
(par.7)
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3. In each of the possible alternatives, the economic factors must be balanced . (par.10)

4. Many civil engineers specialize in the construction phase because construction is a complex pro-

cess. (par.12)

5. In civil engineering, the outstanding people sometimes work in design. (par.11)

IIT. Discussion
1. Why is computer programming included in engineering courses? Only in what circumstances can a
computer do an accurate job?
2. What are some of the areas of research connected with civil engineering? What are some others
that are not mentioned in the text?
3. Why don't all civil engineers specialize in the design of all kinds of different structures?
4. What kind of physical demands may be made on a civil engineer?

Reading Material

Specialties in Transportation Engineering

Transportation engineers typically are employed by the agency responsible for building and maintain-
ing a transportation system, such as the federal, state, or local government, a railroad, or a transit au-
thority . They also work for consulting firms that carry out the planning and engineering tasks for these or-
ganizations. During the past century, transportation engineers have been employed to build the nation’ s
railroads, the interstate highway system, rapid transit systems in major cities, airports, and turnpikes.
Each decade has seen a new national need for improved transportation services.

It can be expected that in the late 1990s, and into the twenty-first century, heavy emphasis will be
placed on the rehabilitation of the highway system, including its surface and bridges, as well as on devis-
ing means to ensure improved safety and utilization of the existing system through traffic control and sys-
tems managementD . Highway construction will be required, particularly in suburban areas. Building of
roads, highways, airports, and transit systems is likely to accelerate in less developed countries, and the
transportation engineer will be called on to furnish the services necessary to plan, design, build, and op-
erate highway systems throughout the world.

Planning

Transportation planning deals with the selection of projects for design and construction. The trans-
portation planner begins by defining the problem, gathering and analyzing data, and evaluating various al-
ternative solutions. Also involved in the process are forecasts of future traffic, estimates of the impact of
the facility on land use, the environment, and the community, and determination of the benefits and costs
that will result if the project is built®. The transportation planner investigates the physical feasibility of
a project and makes comparisons between various alternatives to determine which one will accomplish the
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task at the lowest cost, consistent with other criteria and constraints@).

A transportation planner must be familiar with engineering economics and other means of evaluating
alternative systems. The planner also must be knowledgeable in statistics and data-gathering techniques,
as well as in computer programming for data analysis and travel forecasting. The transportation planner
must be able to communicate with the public and with his or her client and have the ability to write and
speak well.

Design

Transportation design involves the specification of all features of the transportation system so that it
will function smoothly, efficiently, and in accord with physical laws. The design process results in a set
of detailed plans that can be used for estimating the facility costs and for carrying out its construction. For
a highway, the design process involves the selection of dimensions for all geometrical features, such as
the longitudinal profile, vertical curves and elevations, the highway cross section such as pavement
widths, shoulders, right-of-way, drainage ditches, and fencing. It also involves the design of the pave-
ment itself including the structurz;l requirements for base and subbase courses and the pavement materi-
al, such as concrete or asphalt. Also involved in the design are bridges and drainage structures, as well
as the provision for traffic control devices, roadside rest areas, and landscaping. The highway designer
must be proficient in civil engineering subjects such as soil mechanics, hydraulics, land surveying,
pavement design, and structural design. The highway design engineer is concem primarily with the geo-
metric layout of the road, its cross section, paving materials, roadway thickness, and traffic control de-
vices. Special appurtenances, such as highway bridges and drainage structures, usually are designed by
specialists in these areas.

The most important aspect of the highway designer’ s work is to establish the standards that relate the
speed of the vehicle to the geometric characteristics of the road. A balanced design is produced in which
all elements of the geometry of the highway—its curve radii, sight distance, superelevation, grade, and
vertical curvature, are consistent with a chosen design speed such that if a motorist travels at that speed,
he or she can proceed safely and comfortably throughout the entire highway system@® .

Construction

Transportation construction is closely related to design and involves all aspects of the building pro-
cess, beginning with clearing of the native soil, preparation of the surface, placement of the pavement
material, and preparation of the final roadway for use by traffic@ . Originally, highways were built with
manual labor assisted by horse-drawn equipment for grading and moving materials. Today, modem con-
struction equipment is used for clearing the site, grading the surface, compacting the subbase, transport-
ing materials, and placing the final highway pavement. Advances in construction equipment have made
possible the rapid building of large highway sections. Nuclear devices for testing compaction on soil and
base courses, laser beams for establishing line and grade, and specialized equipment for handling con-
crete and bridge work are all innovations in the construction industry® . Large, automatically controlled
mix plants have been constructed, new techniques for improving durability of structures and the substitu-
tions for scarce materials have been developed.

Traffic Operations
The operation of the nation’s highway system is the responsibility of the engineer. Traffic engineer-
8



