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1 Usually the foundations for the piers must rest on bedrock, and often under water.
One technique for working in these conditions is by means of a cofferdam. Piles usually made of
interlocking steel plates are driven into the waterbed. The water is then pumped out from within
the area that has been enclosed.

2 Theyield criterion for a material is a mathematical description of the combinations
of stresses which would cause yield of the material. In other words it is a relationship between
applied stresses and "strength”. The yield criterion can be written:

F(o,, o0,, 0,, f.)=0
where 0y,0,,0; are the principal stresses, and f, is the yield stress. When F < 0O, yield does not

occur and if rigid-plastic material properties are assumed, there are no deformations. If F = O,
yield occurs.
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1.2.2

It is easier to make changes in design and to correct errors during construction

(and at less expense) if welding is used.

2

It is estimated that about one third of all accidents happen when it is dark, although

obviously there is more traffic during daytime.

2.
3
3.
4
5

1/3
It is...

1 It to make ... construction 2 It

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

The total weight being less, it is possible to build much taller buildings.

The demands for sophisticated analysis, coupled with some serious limitations on

computational capability, led to a host of special techniques for solving a corresponding set of

special problems.



Assume that... Suppose that... Let...

6  Suppose that P=0atx=y.
x=y P=0

If...
7  The huge investment in the highway infrastructure will be erased quickly if proper

maintenance and rehabilitation procedures are enforced and funded.

8  If substituting Eq. (1) into Eq. (7), we obtain F = xyz.
1 7 F=xyz

9 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
subjected during erection may induce a stress condition which exceeds that due to the service

loads of the structure.

that since since
which the loading conditions  a stress condition
7.
which  that
10 If not well managed, the procedure for construction may be more expensive.
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 where feasible

if necessary where possible
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1.
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pylon floor board gable
roof bearing wall cavity brick pavement
roadbed state highway yield sign sight distance
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frame
operation load
application
implementation to yield
2.
4
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Fig. Figure — ie [ Jidest —

Eq. Equation — etc. | ]et cetera —

m/s meter/second — / psi pounds per squareinch —— / 2
in. inch — Sym. Symmetry or Symmetrical ——
Engrg. Engineering — QC Quality Control ——

CAD Computer Aided Design ——
FEM Finite Element Method ——
IABSE International Association for Bridge and Structural Engineering ——

ITA International Tunnel Association ——

RILEM International Union of Testing and Research Laboratories for Materials and
Structures ——

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 Engineering ——

ACl American Concrete Institute ——

AREA American Railway Engineering Association ——

AISC American Institute of Steel Construction ——

BSI British Standards Institution ——

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 ——
ISTP Index to Scientific and Technical Proceedings ——

B
2 All primed terms are initially assigned to zero for the experiment.

3 Substituting Eq. (5) into Eq. (2), dropping higher order terms, and removing the
prime notation for simplicity, give the linear variable coefficient system A = B x.
5 2
A=Bx

124

Civil Engineering

Engineering is the practical application of the findings of theoretical science so that
they can be put to work for the benefit of mankind. Engineering is one of the oldest occupationsin
the history of mankind. Without the skills that are included in the field of engineering, our
present-day civilization could never have evolved.

Civil engineering is a branch of engineering that deals with the design and
construction of structures that are intended to be stationary, such as buildings and houses, dams,
tunnels, bridges, canals, sanitation systems and the stationary parts of transportation
systems—highways, airports, port facilities, and road beds for railroads. Among its subdivisions
are structural engineering, dealing with permanent structures; hydraulic engineering, dealing with
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the flow of water and other fluids, and environmental/sanitary engineering, dealing with water
supply, water purification, and sewer systems; as well as urban planning and design. The term
civil engineering originally came into use to distinguish it from military engineering. Civil
engineering dealt with permanent structures for civilian use, whereas military engineering dealt
with temporary structures for military use.

Civil engineering offers a particular challenge because almost every structure or system
that is designed and built by civil engineers is unique. One structure rarely duplicates another
exactly. Even when structures seem to be identical, site requirements or other factors generally
result in modification. Large structures like dams, bridges, or tunnels may differ substantially
from previous structures.

An engineer is a member of the engineering profession. The word engineer is used in
two ways in English. One usage refers to the professional engineer who has a university degree
and an education in mathematics, science, and one of the engineering specialties. Engineer,
however, is also used to refer to a person who operates or maintains an engine or machine. An
excellent example is the railroad locomotive engineer, who operates a train. Engineers in this
sense are essentially technicians rather than professional engineers.

Engineers must be willing to undergo a continual process of education and be able to
work in other disciplines. They must also adapt themselves to two requirements of all
engineering projects. First, the system that engineers produce must be workable not only from a
technical but also from an economic point of view. This means that engineers must cooperate with
management and government officials who are very cost-conscious. Therefore, engineers must
accommodate their ideas to the financial realities of a project. Second, the public in general has
become much more aware of the social and environmental consequences of engineering projects
and of the hidden or delayed hazards in new products, processes, and many other aspects of civil
engineering systems.

Engineers are required to have solid knowledge of mathematics, physics, and chemistry.
Mathematics is very important in all branches of engineering, so it is greatly stressed. A current
trend is to require students to take courses in the social sciences and the language arts. The work
performed by an engineer affects society in many different and important ways, of which he or she
should be aware. An engineer also needs a sufficient command of language to be able to write up
his or her findings for scientific publications.

A civil engineer is a member of the civil engineering profession. They 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



