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Lesson 1 Emerging Role of Management in Civil Engineering

During the past two decades, many civil engineering firms have grown substantially
in staff size, disciplines, and geographic areas served. These conditions have created a
demand for civil engineers with special skills in project management,

Managerial skills have become important because many of these civil engineering
firms have grown substantially in recent years. Several have more than 5000 employees
with over 500 projects and over 100 offices. Every large project requires a manager.
Every standalone office requires a senior manager. A logic question is how these
managers, who require business skills,are developed from a pool of civil engineers who
are trained as technical experts"! Obviously, most managers have had many years of on-
the-job training. However, there is now a greatly increased demand and few firms have
either the facilities or the staff to produce this training in-house. Therefore, firms are
increasingly looking to the outside for management training of staff.

A few of universities in America have recognized the need and have developed
curricula to promote development of the required skills. For example, at Northwestern
University, one of the hottest new graduate programs in civil engineering is the
Master’s in Project Management (MPM) and it includes such subjects as:

1. Financial issues for engineers;

2. Bargaining and negotiations;

3. Human resources management;

4. Project scheduling;

5. Accounting issues for engineers;

6. Engineering law.

The selection of these courses is based on an appraisal of the skills actually needed
in civil engineering management. This is confirmed by the fact that the American
Society of Civil Engineers (ASCE) journal is advertising for papers on various areas of
management such as project, program, operations. personnel, financial, marketing,
and legal issues, since all are now considered important facets of civil engineering
management-?),

If one examines the staffing requirements of the larger firms, it can be noted that
they employ large staffs in the legal, accounting. marketing, financial, personnel and
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business management areas. When projects are primarily located in the United States,
the necessary logistic support can be provided by temporarily transferring support staff
from the home-office pool. When the projects are based in remote locations, particularly
overseas, and when the client requires the design to be carried out locally, it becomes
necessary to provide a project manager possessing not only well-honed engineering skills
and good judgment, but other skills in contract management, such as those needed to
negotiate changes in project scope and duration*.

While E-mail and fax machines have made it easier to get guidance from the home
office, many decisions must still be made in the field. The local manager is frequently
required by the client to have power of attorney, to ensure that all agreements made in
the field are legally binding. If minor problems arise, the cost of overseas travel to
remote areas such as Asia, Africa, and Latin America makes it impractical to send out a
home office specialist every time a legal, accounting, personnel, scheduling, or
negotiating problem arises. Consequently, one must depend on the local manager to
successfully address a wide range of issues and call for help when major emergency
arises.

While professional advancement in major companies can come either to those taking
technical or managerial training, in our experience, those following the managerial track
generally end up with higher recognition and compensation, because good management
is S0 important in getting projects finished on time, on budget, and to the client’ s

“J. Besides that, good technical engineers are more abundant than civil

satisfaction
engineering managers and compensation follows the laws of supply and demand.

In summary, it is intended to show why a modern civil engineer interested in
professional growth requires an understanding of and skills in management, law,
accounting, and personnel over and above the normal civil engineering training. The
growth of mega firms as well as large public enterprise, has accelerated the need for
such managers. Fortunately, civil engineers with managerial skills command an
appreciably greater salary than those with only engineering skills. Hopefully, this
economic incentive will attract some of the best and brightest civil engineers into the

field of management.

Words and expressions

1. on-the-job training 7F BRI
2. in-house HL¥J N HF 5



3. curricula [ ka'rikjula] n. PR

4. human resource management [ 'hjuiman ri'sos 'meenidzmont] A 77 %% 5 &5 F
5. accounting [o'kauntin] »n. £xit3%,4& 4t

6. appraisal [a'preizal | n. M), K 5E

7. legal [lixgal] adj. =M

8. facet [feesit | n. T, FHE

9. logistic [lau'dzistik] adj. J5¥1H7, )5 81260
10. hone [houn] v, 3g-e---- WA LB

11. attorney [o'tomi] ». fRIF, {LH A

12. compensation [ kompen'seifon] n. %%, %2 53
13. mega ['mega] n. B A, X

14. accelerate [sek'seloreit ] vz, fill i

Notes

[1] A logic question is how these managers, who require business skills, are
developed from a pool of civil engineers who are trained as technical experts.

“a pool of civil engineers” #“ MK £ 1)+ K TR,

W3 DRy — 1 o 1) R, A S 3 11 A R 4 5 9 - T R T e 4 S S T
H RBER N AERSFHITWERE,

[2] This is confirmed by the fact that the American Society of Civil Engineers
(ASCE) journal is advertising for papers on various areas of management such as
project, program, operations, personnel, financial, marketing, and legal issues, since
all are now considered important facets of civil engineering management.

ASCE: RE L AR T4,

WG AP < 3 — o 70 3 S T 5 35 ) o K TR T 2 4 ) P 45 £ 5 2K B i 4
B¥RIGAFRCQETRE . UH BB AT WS T EY R ESAFMEE, BN FE
MXEREHC I IR A TESENEENH.

[3] When the projects are based in remote locations, particularly overseas, and
when the client requires the design to be carried out locally, it becomes necessary to
provide a project manager possessing not only well-honed engineering skills and good
judgment, but other skills in contract management, such as those needed to negotiate
changes in project scope and duration.

“well-honed” $§“¥5 0",

BRI - 2 TR E 7 5 e, B R 7E E AN B R It BB P B R A  H 5E aR i,
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AFRBELEF - RTEEE BEFE TREER, AREFNAE I, At BEERS
[ 45 2, DA 68 7 o0 B 50 40 B T PR VI LR T A A 3 Il R L o BR o P AT RE T .

[4] While professional advancement in major companies can come either to those
taking technical or managerial training, in our experience, those following the
managerial track generally end up with higher recognition and compensation, because
good management is so important in getting projects finished on time, on budget, and to
the client’s satisfaction.

BEAD R« BAR KN W] BT BUAS G % M D T B9 45 AT R SR R T R B0 B AR g 15 )1
HERERNVER, REFEELRERMNA A RKRLBEE S OREMNT, BN ERE
HEERmR TREWHBE A RTR. FEBEFHE.

Questions

1. Why are managerial skills highly demanded in civil engineering?

2. What are the main subjects one should learn in order to get MPM (Master’s in
Project Management)?

3. Why is it necessary to provide a local manager? What kind of qualities should he

possess?



Lesson 2 The Construction Industry

Construction is essentially a service industry, whose responsibility is to convert the
plans and specifications prepared by an engineer or an architect into a finished project.

The construction of projects involves thousands of details and complex
interrelationships among owners, architects, engineers, general contractors, speciality
contractors, manufacturers, material dealers, equipment distributors, governmental
bodies and agencies, labor, and otherst?,

The contractor assumes the responsibility for the delivery of the completed facility
at a specified time and cost. In so doing, he accepts legal, financial, and managerial
obligations.

Construction accounts for 15 out of every 100 jobs and consumes more basic and
finished materials than any other industry.

Under the stimulus of increasing demand for its services, the construction industry
has expanded and is expanding in geographical scope and technological dimensiont?’,

Construction is the translation of a design to reality. It is as important and
complicated as the design in order that the structure should perform as it was intended
to and the work is finished within the required time at the lowest cost®].

The designer must be in close contact with everything that is done during the
construction work so that any changes in the site conditions. materials and work being
done can be evaluated and, if necessary, corrected or improved*,

The constructors should have the same knowledge of the working-plan as the
designer, They must also know the details of the design and must understand any
unusual aspect of the design. In fact, the constructors should go to the engineer for
information and advice during the design stage so that the plans do not call for
something that cannot be built economically’™. Both the designers and constructors
must always work in harmony.

More workers are employed during the peak period. The employees should be given
training for wording skills and knowledge about quality and safety as early as possible.
It will improve the working efficiency a lot.

The construction work can be divided into a number of stages:

1. Evaluation of plans, specifications, basic demands and features of the site.

2. Plan and speed of the job.



3. Making the site ready.

4. Building the structure.

5. Cleaning up.

The first stage of evaluation consists of a careful study of demand of design and of
the site itself. Too often this is not done until the third and fourth stages are under
way, which is far too late. The second stage is most important if the job is to be done
economically. The equipment, labor and materials for each stage in the construction
must be provided at the correct time.

The third includes constructing access roads, making the warehouse, concrete
mixers, offices and housing for the workmen ready™. Of course, this work is.often just
the beginning; the arrangements are changed several times during the progress of the
work. The major part of the time and money is spent on the building stage,

With the development of science and technology, construction methods will change
in all areas. Many daily functions will become automated and computer-controlled,
especially in residential constructions. Thus there will be a demand for more skilled

workmen, primarily those having technical background.

Words and expressions

architect ['a:kitekt] n. FE 5 IF

general contractor [ 'dzenarsl kon'treekto] n. MA R

material dealer [ ma'tiorial 'dilo] n. #1 k2447

equipment distributor [ i'kwipmont dis'tribjute] n. ¥ %& Ht % 75
geographical scope [ dzio'greefikol skoup] n. Hi 3 3 Fl
technological dimension [tekna'lodzikel di'menfon] n. BEARE, HRAEE
site conditions [ sait kon'difonz] n. R T #1544

in harmony [ in 'haimoni] FIi&

. peak period [ pik 'pioriod] n. TH IR} B

10. evaluation [ iveelju'eifon] n. ff#t, ¥EHr

11. residential construction [ rezi'denfsl ken' strakfon] n. fEE %

@OO\]OEO‘\»-POQ[\)D—'

Notes

[1] The construction of projects involves thousands of details and complex
interrelationships among owners, architects, engineers, general contractors, speciality
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