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Text

Introduction of Civil Engineering

Engineers have probably contributed more to the shaping of civilization than any
other professional group. In every society, the role of engineers is to develop the tech-
nological application to meet practical needs. For example, the application of an elec-
trical system is to provide power to a city, a water wheel is to run a mill, an artificial
heart is to prolong life, etc. The systems that supply our food, water, fuel, power,
transportation network, communication, and other conveniences are the products of en-
gineering skill. Despite the essential engineers play in the above progress and in the

well being of humanity', their exact role is imperfectly understood.

Engineering is the art of converting knowledge into useful practical applications.
An engineer is a person, who plays the key role in this process of conversion. Since
engineering is the profession which serves people, their environment is an important
consideration. Often, there have been difficulties in distinguishing engineers from sci-
entists. It is difficult to determine where the work of the scientist ends and that of the
engineer begins.

The basic distinction between the linked professions of science and engineering lies
in their goals. Scientists aim to invent while engineers strive to use the inventions effec-
tively to cater to the needs of mankind. For example, the German physicist Heinrich

Hertz” discovered radio waves while Guglielmo Marconi® developed wireless telegraphy

using radio waves, a feat of engineering*. And after the scientific principles of nuclear

fission were established, the hard work of creating atomic weapons and useful power
plants was accomplished by electrical, chemical and mechanical engineers.

Civil engineering is that branch of engineering which aims to provide a comfortable

o



%’% TR TIRTWRB

il \.\’pt‘ci/i!d‘fry/bﬁ for Ciil Engineering

and safe living for the people. Shelter, one of other primary needs of mankind, is
provided by civil engineers. The efficient planning of water supply and irrigation sys-
tems increases the food production in a country. Shelters, apart from just being shel-
ters, have been constructed by civil engineers to provide a peaceful and comfortable
life. The engineering marvels of the world, starting from the pyramids to today’s thin
shell structures, are the results of the development in civil engineering. Communica-
tion lines like roads, railways, bridges, etc., without which development is impossi-
ble, are fruits of civil engineers’ work.

Any discipline of engineering is a vast field with various specializations. The ma-
jor specializations of civil engineering are listed below :
1. Structural Engineering

Structural engineering is the most important specialization in civil engineering.
The construction of a structure needs efficient planning, design and method of con-
struction to serve the purpose fully. Generally, there are five major steps in any con-
struction project. These include the following:

1) Positioning and arranging the various parts of the structure into a definite form
to achieve best utilization.

2) Finding out the magnitude, direction and nature of various forces acting on the
structure.

3) Analyzing the structure to know the behavior of the various parts of the struc-
ture subjected to the above forces.

4) Designing the structure so that its stability under the action of various loads is
ensured.

5) Executing the work with selected construction materials and skilled workers.
2. Geotechnical Engineering

For the efficient functioning of any structure built on earth, the behaviour of soil
must be known. Geotechnical engineering gives the basic idea about the soil. This
branch also deals with the following aspects:

e The properties and behaviour of soil as a material under “soil mechanics”.

e The various types of foundations for a structure, a machine, etc. and their

suitability.

Geotechnical engineering also deals with the analysis, design and construction of
foundation.
3. Fluid Mechanics, Hydraulics and Hydraulic Machines

Fluid mechanics deals with the properties and behaviour of fluids at rest or in mo-
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tion. The principles of fluid mechanics can be applied to daily life as in the case of the

flight of planes, the movement of fish in water, and the circulation of blood in the

veins’ .

The design of hydraulic structures, such as dams and regulator, require the force
exerted by water and the behaviour of water under pressure.

Machines which utilize the hydraulic energy are called hydraulic machines. For
example, turbines use potential energy of water to generate power. Pumps are devices
which utilize mechanical energy to lift water. The efficient working of the above ma-
chines depends upon the fluid behaviour which is dealt with in this discipline.

4. Transportation Engineering

The development of a nation mainly depends on the communication facilities avail-

able. A nation’s wealth is measured in terms of the road and airway facilities available.

There are three modes of transportation—land, water and air®. This specialization

deals with the design, construction and execution of the communication routes.

The different branches of transportation engineering include the following: High-
way engineering deals with the planning and designing of roads, railway engineering
deals with the railway tracks, harbour engineering deals with the harbours and air-
port engineering deals with the airport.

5. Water Supply, Sanitary and Environmental Engineering

Without food man can survive for days but not without water’. The responsibility

of providing potable (drinking) water to the public and disposing the waste water
safely is that of a civil engineer. The sources of water are precipitation and under-
ground water.

Water supply engineering deals with the location and collection of water, its treat-
ment methods, tests for standard limits and efficient supply of water.

Used water, solid wastes, toxic wastes, etc. can not be disposed directly since
these affect the environment. Hence these have to be treated and tested for the stand-
ard limits and then disposed. Sanitary engineering deals with the collection of used
water, their treatment methods and effective disposal which safeguards the whole
world. The natural and artificial wastes generated and released into the atmosphere

have upset the natural equilibrium. Anthropogenic or human-induced pollutants have

overloaded the system®.

The role of an environmental engineer is to build a bridge between biology and

technology by applying all the techniques to the job of cleaning the debris’. Environ-

ment engineering deals with the methods of protecting the environment from the delete-
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rious effects of human activity, which would result in the improvement of environmental

quality for the well being of mankind".

6. Irrigation Engineering

Irrigation maybe defined as the process of supplying water by man-made methods
for the purpose of land cultivation. Trrigation engineering includes the study and design
of works related to the control of river water and the drainage of waterlogged areas.
Thus, irrigation engineering deals with the controlling and harnessing of various re-
sources of water, by constructing dams, reservoirs, canal, head works and distribu-
tion channels to the cultivable land.
7. Surveying, Leveling and Remote Sensing

Before starting any important civil engineering project, such as the construction of
railways , highways, dams and buildings, it becomes necessary to have a detailed sur-

vey map showing accurate boundary of the project area. Surveying is defined an art of

collecting data for mapping the relative positions of points on the surface of earth in a

horizontal plane''. Leveling is the process of determining the relative heights of the
points on the surface of earth in a vertical plane.

The main purpose of the survey work is to prepare the plan of the object to be sur-
veyed. Various instruments are used to measure and collect the necessary information
to draw the plan. Remote sensing is the technique of obtaining the data about an area
by taking aerial photographs. The intelligent interpretation gives a clear picture of
the terrain.

New Words and Expressions

mill n. AR, Kk, B, BEE regulator n. RAEE, FAEKR FFEM
- consideration n. 4kix, &, E&F | turbine n. i, R
JE 6 R execution n. AT, TR, hIT, H4
play wvi. 7%, #3h; n. 4R precipitation n. IR, WIEAER, &
cater vi. B HRY, HR (FE) W, BRE, (F, @) &%
shelter n. H##st, #dk, Ry, fd? | safeguard n. %42 % F, B Ak
BT, #4K; vi. ik, fRig v %I, K, HL
pyramid n. B4, HiE, 258 anthropogenic  adj. A %), A% %
behaviour n. 474, #ib, JH, B B, AEF L
TR, e, 44 deleterious adj. FHEH, HEH
vein n. g, B, 5k, 22 waterlogged adj. Ky, (A#HE)
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