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What Do Engineers Do?

What is an engineer, and what does he or she do?

You can geta good answer to this question by just Iooking at the word itself.
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Noun: engineer; pIuraI noun: engineers

* Aperson who designs, builds and maintains: engines, machines, or public works.

* Aperson qualified in a branch of engineering, especially as a professional.

The operator or supervisor of an engine, especially a railroad locomotive or the
engine on an aircraft or ship.

* Askillful contriver (inventor) or originator of something.

* Acreative, ingenious person who finds solutions to practical problems.

Verb: engineer; 3rd person present: engineers; past tense: engineered; past participle:
engineered; present participle: engineering

* design and build (a machine or structure).

* skillfully or artfully arrange for (an event or situation) to occur.

* modify (an organism) by manipulating its genetic material.
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Origin of the word “engineer”:
S S

Middle English from Old French “engigneor”, denoting a gifted (not necessarily educated)
designer & constructor of fortifications & weapons).

In today’s French, German, & Spanish, the word for engineer is ingenieur, and in ltalian it is
ingegnere.

Derivatives of this word are used in most (?) contemporary languages.

WHAT IS ENGINEERING?

Today the word ”engineering" refers to a profession of creative design and modeling processes that

incorporate energy, materials, motion, and information to serve human needs in innovative ways.

Engineers can work in administration, construction, consulting, design, planning, development, teaching,

production, research, sales, service, and test engineers.
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In the next table, a few of the many Engineering Fields

available today are listed

Aerospace Biomedical  Ecological Marine Ocean
Aeronautical Ceramic Electrical Materials Petroleum
Agricultural ~ Chemical Environmental Mechanical Sanitary
Architectural Civil Geological Mining Textiles
Automotive  Computer Manufacturing Nuclear Transportation

Engineering is the profess/on n which a /mow/ea’ge of mathematics & natural
sciences gained b)/ higher education, experience, & practice is devoted pr/'mar/b/ to

the /'mp/ementa[/'on & extension of existing [ec/mo/og/v for the benefit of human/'z;v.
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Civil engineering is: The planning, designing, constructing, maintaining, and operating
infrastructures while protecting the environmental and public health, as well as

improving existing infrastructures that have been negIected.

The term “civil engineer” was established by John Smeaton in 1750 to contrast engineers

working on civil projects with the military engineers, who worked on armaments & defences.

Over time, various sub-disciplines of civil engineering have become recognized and much of

miIitary engineering has been absorbed by civil engineering.

Other engineering practices became recognized as independent engineering disciplines,

including chemical, mechanical, and electrical, engineering.

In some places, a civil engineer may perform land surveying; in others, surveying is limited to

construction surveying, unless an additional qualification is obtained.
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Civil engineering is one of the oldest engineering disciplines because it deals with
facilities, such as roads, railroads, airports, bridges, harbours, channels, dams,

irrigation projects, pipelines, power plants, and water & sewage systems.
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WHAT MAKES YOU A GOOD ENGINEER OF THE 21°* CENTURY?

* Learning Mathematics and Natural Sciences

* Mastering English.

* Using Computer (Calculator*, PC** and perhaps larger ones).
* Mastering Information technology.

* Being able to work with engineers of other disciplines (Specialties)

KEYS TO SUCCESS AS AN ENGINEERING STUDENT
* Do all the homework.

* Attend class, every class.
®* Treat college like a job.

®* Itis YOUR responsibility to learn the material.
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We guide you, but you are ultimately responsible for your success.
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Engineer vs. Scientist

Deviations between engineers and scientists arise through
the differences in the ways both apply their educations in
mathematical and natural sciences to their work

_____ scientists_____ Engineers

Use their education to Use their education to develop usable
acquire new knowledge devices, structures and processes
Seek to know Aim to do
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What is a Civil Engineer?
e He improves the quality of life through producing the infrastructure:

— Buildings, bridges & other structures
— Roads and Highways

— Dams and levees

— Water treatment plants, waste disposal
e The infrastructure must be safe, functional, elegant & economic
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Why We Need Civil Engineers?

. Make sure our human habitat is livable
e Make sure we use resources wisely = Sustainable development
e Help maintain our economic competitiveness = Increase productivity
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Specialization in Civil Engineering

% Structural Engineering
“*Construction Engineering
“*Geotechnical Engineering
s Transportation Engineering
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Structural Engineering

= Design of new structures: Including buildings, bridges, offshore

platforms, transmission towers, and other facilities.

= Upgrading existing structures

= Intelligent use of new technologies and materials to control
structural behavior.
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Burg al Arab. Dubai, United Arab Emirates. eIf proclaimed 7-star hotel
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Construction Engineering

= Concepts and designs become reality

= Management skills

= project cost estimating and scheduling

= financial planning, labor coordination and supervision
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Eiffel Tower. Paris, France
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Construction of one of World cup stadium in Qatar
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Geotechnical Engineering

 concerned with mechanical behavior of earth materials (rocks & Soils)

« Investigate subsurface conditions (tunnels excavations, pipelines)

» Determine physical & chemical properties relevant to project considered
* Assess risks posed by site conditions

* Design earthworks and structural foundations
« Monitor earthwork and foundation construction

4841 gaal) duwaigl)
A sl Sl dgladly algS m

bV el g A8Y g G pdad lagad Al ik Al (g a5
Al Add) o aBgall dua gl gaa LelSiS AN jlalial) 4l w
Agadl) Al il a8 gal Auilpassll g Axily 3l (el gAd) Baad
Alasy) JSbgd) bl asanal g ad ll g sdad) Jles| aranal =
ALy JSbg) il g ad g sdad) Jles) 48) 4o =
bl Awaia (281 Al LilSia cdpwaigl) Lia gl gaad) =

12/10/2025 Introduction to Engineering (Modeling & Design)



12/10/2025 Introduction to Engineering (Modeling & Design)




The World Islands
A modern marvel of geotechnical engineering!

 Get information about location, volume of used sand and rock used, and cost.
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Transportation Engineering

= Planning, Design, Operation and Maintenance of safe and
efficient transportation systems

= Tncorporating new technologies to improve system performance
= Intelligent Transportation Systems
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Environmental Engineering

s Protect & improve environmental quality
= natural systems
= engineered systems
% Protect human health & well-being
 provide safe drinking water
% waste water treatment systems
% hazardous waste site clean-ups
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Environmental engineers
turn disease into delicacy!
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Water Resources Engineering

+ Physical control of water
= public water supply
= flood control
¢ Irrigation, navigation etc.
< Computer modeling of water flow
% Performance requirements for lock and dam structures
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Hoover Dam, Arizona Panama Canal
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