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PROPOSED STUDY PLAN FOR FIRST YEAR (GENERAL) FOR ALL ROGRAM

Fall Cr. Hrs | Lec | Tut | Lab | Tot Spring Cr. Lec | Tut | Lab | Tot
FRB101 Mathematics I 3 2 2 0 4 FRB102 Mathematics II 3 2 2 2 6
FRB103 | Mechanics I 3 2 2 0 4 FRB104 Mechanics 11 3 2 2 0 4
FRB105 | General Chemistry 3 2 1 2 5 FRM106 Production Engineering 3 2 0 3 5
E FRB107 | Physics I 3 2 2 2 6 FRB108 Physics 11 3 2 2 2 6
> | FRM109 | Engineering Graphics 4 2 4 1 7 FRE110 Computer Programming 3 2 0 3 5
E HS101 English language 2 2 0 0 2 HS102 Human Rights 2 2 0 0 2
" 18 12 (11 |5 |28 17 12 (6 |10 |28
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PROPOSED STUDY PLAN FOR ELECTROMECHANICAL ENGINEERING PROGRAM

Fall Cr. Hrs | Lec | Tut | Lab | Tot Spring Cr. Lec | Tut | Lab | Tot
FRB101 Mathematics I 3 2 2 0 4 FRB102 Mathematics II 3 2 2 2 6
FRB103 | Mechanics I 3 2 2 0 4 FRB104 Mechanics II 3 2 2 0 4
FRB105 | General Chemistry 3 2 1 2 5 FRM106 Production Engineering 3 2 0 3 5
o FRB107 | Physics I 3 2 2 2 6 FRB108 Physics II 3 2 2 2 6
fv: FRM109 | Engineering Graphics 4 2 4 1 7 FRE110 Computer Programming 3 2 0 3 5
2 HS101 English language 2 2 0 0 2 HS102 Human Rights 2 2 0 0 2

- 18 12 (11 [5 [28 17 12 (6 [10 |28
FRB201 Mathematics III 3 2 2 0 4 FRB202 Math IV 3 2 2 0 4
§ EMM201 | Computer Aided Drafting (CAD) 3 2 0 3 5 EMM202 Strength and properties of Materials 3 2 1 1 4
> | EMM203 | Fluid Mechanics I 3 2 1 1 4 EME204 Logic Circuits and Micro processors 3 2 1 1 4
2 | EMM205 | Mechanics of Machinery 3 2 1 1 4 EMM206 Thermodynamics I 3 2 1 1 4
g EME207 | Electric Circuits I 3 2 1 1 4 EME208 Electric Circuits II 3 2 1 1 4
v | EMM209 | Measurements and Instrumentation 3 2 1 2 5 EMM210 Manufacture Technology 3 2 2 1 5
HS201 Technical Writing 2 2 0 0 2 HS202 Engineering Economics 2 2 0 0 2

20 14 6 8 28 20 14 8 5 27
FRB301 | Numerical Methods 3 2 2 0 4 FRB302 Probabilities & Statistics 3 2 2 0 4
EMM301 | Fluid Mechanics II 3 2 2 1 5 EMM302 Thermodynamics II 3 2 2 1 5
v | EMM303 | Projects Management 2 2 0 0 4 EMM304 Vibrations and System Dynamics 3 2 2 1 5
§ EMM305 | Heat Transfer 3 2 2 1 5 EME306 Electronic Devices and Circuits 3 2 2 1 5
° EME307 | Electrical Power Systems 3 2 2 1 5 EMM308 Solid Mechanics 3 2 2 1 5
= | EME309 | Design of Machine Elements 3 2 2 0 4 HS3XX Humanities-Elective 1 2 2 0 0 2

- 17 12 |11 [3 27 17 12 (12 [2 26
EMM401 | Refrigeration 3 2 2 1 5 EMM402 Air Conditioning Systems 3 2 2 1 5
EMM403 | Fluid Machinery 3 2 2 1 5 EME404 Low Current Distribution Systems 3 2 2 1 5
C EME405 | Automatic Control 3 2 2 1 5 EMM406 Fire Fighting Systems 3 2 2 1 5
§ EMM407 | Plumbing Systems 3 2 2 1 5 EME408 Electric Power Distribution Systems II 3 2 2 1 5
I EME409 | Electric Power Distribution Systems I 3 2 2 1 5 EMM410 Combustion and Engines 3 2 2 1 5
§ HS401 Legislation & Engineering Ethics 2 2 0 0 2 HS4XX Humanities - Elective 2 2 2 0 0 2

- 17 12 |10 [5 27 17 12 |10 [5 27
EME501 | Process Control and Building management 3 2 2 1 5 EME502 Electrical Machines 3 2 2 1 5
EMM503 | Refrigeration and AC Systems/Components 3 2 2 1 5 EMES504 Computer Applications in El/Mec System | 3 2 2 1 5
EMx505 | Elective 1 3 2 2 1 5 EMx506 Elective III 3 2 2 1 5
EMx507 | Elective 2 3 2 2 1 5 EMx508 Elective IV 3 2 2 1 5
HS5XX Humanities —Elective 3 2 2 0 0 2 HS5XX Humanities —Elective 4 2 2 0 0 2
EM507 Project I 3 3 0 1 4 EMES508 Project II 3 3 0 1 4

17 13 8 5 26 17 13 9 6 26
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PROPOSED STUDY PLAN FOR CONSTRUCTION ENGINEERING AND MANAGEMENT PROGRAM

Fall Credit | Lec | Tut | Lab | Tot Spring Credit | Lec | Tut | Lab | Tot

FRB101 Mathematics I 3 2 2 0 4 FRB102 Mathematics II 3 2 2 2 6
FRB103 Mechanics I 3 2 2 0 4 FRB104 Mechanics II 3 2 2 0 4
o FRB105 General Chemistry 3 2 1 2 5 FRM106 Production Engineering 3 2 0 3 5
8 FRB107 Physics I 3 2 2 2 6 FRB108 Physics 11 3 2 2 2 6
: FRM1095 | Engineering Graphics 4 2 4 1 7 FRE110 Computer Programming 3 2 0 3 5
é’ HS101 English language 2 2 0 0 2 HS102 Human Rights 2 2 0 0 2

L 18 12 (11 |5 28 17 [12 |6 10 | 28
FRB201 Mathematics III 3 2 2 0 4 FRB 202 Mathematics IV 3 2 3 0 5
o CMC201 Structural Analysis-1 3 2 3 0 5 CMC202 Structural Analysis- 2 3 2 2 1 5
§.J CMC203 Properties of Engineering Materials 3 2 2 1 5 CMC 204 Construction Materials 3 2 2 0 4
oS CMC205 Construction Engineering Drawings 2 1 2 0 3 CMC 206 CAD for Civil Engineers 3 2 0 2 3
g CMC207 Surveying for engineers-1 3 2 2 1 5 CMA208 Basic Architectural Engineering 2 1 2 0 3
8 CMC209 Concrete Technology 2 1 2 0 3 CMM210 Fundamental of Thermal engineering 3 2 2 0 4
n HS201 Technical Writing 2 2 0 0 2 HS202 Engineering Economics 2 2 0 0 2

18 12 13 2 27 19 12 11 3 26
FRB 301 Numerical Methods 3 2 2 0 4 FRB 302 Probabilities & Statistics 3 2 2 0 4
CMC301 Hydraulics for Civil Engineer 3 2 3 1 6 CMC302 Water Resources, Irrigation & Drainage 3 2 3 1 6
CMC303 | Structural Analysis-3 3 2 3 0 5 CMC304 Design of R.C. structures-1 3 2 3 0 5
CMC305 Soil Mechanics 3 2 3 0 5 CMC306 Surveying for engineers-2 3 2 3 0 5
CMC307 Building Construction & City Planning 3 2 2 0 4 CMM308 Technical Installations in Buildings 3 2 2 0 3
CMC309 Project Management 2 2 0 0 4 HS3XX Humanities - Elective 1 2 2 0 0 2

17 12 13 1 26 17 13 14 1 28
5 CMC401 Design of Metallic Structures-1 3 2 3 0 5 CMC402 Design of Metallic Structures-2 3 2 3 0 5
;1_) CMC403 Environmental & Sanitary Engineering 3 2 2 0 4 CMC404 Design of Hydraulic Strictures 3 2 3 0 5
- | CMC405 Construction Management 2 1 2 0 3 CMC406 Environmental Engineering 3 2 3 0 5
-E CMC407 Foundation Engineering 3 2 3 0 5 CMC408 Construction Methods 2 1 2 0 3
F | cMc409 Design of R.C. Structures-2 3 2 3 0 5 CMC410 Slope Stability & Retaining Structure 2 1 2 0 3
CMC411 Cost Engineering & Quantity Surveying 2 1 2 0 3 CMC412 Highway Engineering 3 2 2 0 4
HS401 Legislation & Engineering Ethics 2 1 2 0 3 HS4XX Humanities — Elective 2 2 2 0 0 2

18 11 17 0 28 18 11 15 0 27
CMC501 Concrete and Steel Bridges 3 2 3 0 5 CMC502 Contract Administration 3 2 2 0 4
CMC503 Dynamics of Structures 3 2 3 0 5 CMC504 Quality Control & Inspection of Structures 3 2 2 0 4
CMC5XX Elective Course-1 3 2 3 0 5 CMM506 Equipment for Construction 2 2 1 0 3
C CMC5XX Elective Course-2 3 2 3 0 5 CMC5XX Elective Course-3 3 2 2 0 4
8 CMC509 Project-1 3 2 3 0 5 CMC5XX Elective Course-4 3 2 2 0 4
Z HS5XX Humanities - Elective 3 2 2 0 0 2 CMC512 Project-2 3 0 6 0 6
& HS5XX Humanities - Elective 4 2 2 0 0 2

17 12 15 0 27 19 11 17 0 27
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PROPOSED STUDY PLAN FOR THE INFRASTRUCTURE AND UTILITIES ENGINEERING PROGRAM

Fall I(-:I:s Lec | Tut | Lab | Tot Spring Cr. Lec Tut | Lab | Tot
FRB101 Mathematics I 3 2 2 0 4 FRB102 Mathematics II 3 2 2 2 6
FRB103 Mechanics I 3 2 2 0 4 FRB104 Mechanics I1I 3 2 2 0 4
FRB105 General Chemistry 3 2 1 2 5 FRM106 | Production Engineering 3 2 0 3 5
§ FRB107 Physics I 3 2 2 2 6 FRB108 | Physics II 3 2 2 2 6
: FRM1095 | Engineering Graphics 4 2 4 1 7 FRE110 Computer Programming 3 2 0 3 5
& HS101 English language 2 2 0 0 2 HS102 Human Rights 2 2 0 0 2

- 18 |12 |11 |5 28 17 12 |6 10 |28
FRB201 Mathematics III 3 2 2 0 4 FRB202 | Mathematics IV 3 2 2 0 4
UIC201 Structural Analysis I 3 2 2 0 4 UIC202 Engineering Geophysics 1 3 2 2 0 4
< [ UIC203 Properties of Engineering Materials 3 2 1 1 4 UIC204 Structural Analysis II 3 2 1 1 4
§ UIC205 Surveying for engineers II 3 2 1 1 4 UIC206 Construction Materials 3 2 1 1 4
T [LUIC207 CAD for Civil Engineering 3 2 2 0 4 UIC208 Fluid Mechanics 3 2 1 1 4
S |LUIC209 Engineering Geology 3 2 2 0 4 UIC210 | Transportation Planning and Traffic Eng. 3 1 2 2 5
@ | HS201 Technical Writing 2 2 0 0 2 HS202 Engineering Economics 2 2 0 0 2

v Engineering Geophysics I 20 14 10 2 26 20 13 8 6 27
FRB 301 Numerical Methods 3 2 2 0 4 UIC302 Probabilities & Statistics 3 2 2 0 4
UIC303 Hydraulics 3 2 2 0 4 UIC304 MATLAB for Civil Engineers 3 2 2 0 4
L UIC305 Geotechnical Engineering 3 2 1 1 4 UIC306 Design of R. C. Structures I 3 2 2 0 4
© UIC307 Surveying for engineers II 4 3 2 1 6 UIC308 Highways Engineering I 3 2 2 0 4
> || UIC309 Environmental Engineering 3 2 1 1 4 UIC310 Engineering Geophysics 11 3 2 1 1 4
E UIC311 Project Management 2 2 0 0 2 HS302 Humanities Elective 1 2 2 0 0 2

|'E Engineering Geophysics II 18 13 8 3 24 17 11 10 2 23
UIC401 Design of Reinforced Concrete Structures II 3 2 2 0 4 UIC402 Under-Ground Utility Surveying 3 2 2 0 4
UIC403 Foundation Engineering 3 2 2 0 4 UIC404 Wastewater Engineering 3 2 2 0 4
© UIC405 Water Supply Engineering 3 2 2 0 4 UIC406 Design of Steel Structures 3 2 2 0 4
> UIC407 Soil Investigation for Highways 3 2 2 0 4 UIC408 Highways Engineering II 3 1 2 2 5
§ UIC409 Hydrographic Survey 3 2 1 1 4 UIC410 Coastal Engineering 3 2 1 1 4
3 HS401 Legislation & Engineering Ethics 2 2 0 0 2 HS4XX Humanities Elective 2 2 2 0 0 2

- Coastal Engineering 17 12 10 0 22 17 11 9 3 23
UIC501 Infrastructure Management 3 2 2 0 4 UIC502 Design of Marine Structures 3 2 2 0 4
UIC503 Offshore Geo technology and tunneling 3 2 2 0 4 UIC504 Water distribution & sewer systems design 3 2 2 0 4
UIC5XX Elective 1 3 2 2 0 4 UIC5XX | Elective III 3 2 2 0 4
UIC5XX Elective 2 3 2 2 0 4 UIC5XX | Elective IV 3 2 2 0 4
HS5XX Humanities Elective 3 2 2 0 0 2 HS5XX Humanities Elective 4 2 2 0 0 2
UIC505 Project I 3 1 2 2 5 UIC506 Project II 3 1 2 2 5

17 11 10 2 23 17 11 10 2 23
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LIST OF HUMANITY COURSES

Code Course Title St
Hours

HS101 English Language 2

HS102 Human Rights 2

HS201 Technical Writing 2

HS202 Engineering Economics 2

HS401 Legislation and Engineering Ethics 2

Humanity — Elective 1 (Student shall select one from) 2

HS302 Human Resource Management

HS304 Strategic Management

HS306 Computer and Society

HS308 Accounting

HS310 Sustainable Development

Humanity — Elective 2 (Student shall select one from) 2

HS402 Foundations of Marketing

HS404 Introduction to Finance

HS406 Human Computer Interaction

HS408 Sustainable Development

Humanity — Elective 3 (Student shall select one from) 2

HS501 Specifications and feasibility studies

HS503 Analytical Skills and Critical Thinking

HS505 Communication Laws and Codes

HS507 Construction Contracts and Law

Humanity — Elective 4 (Student shall select one from) 2

HS502 Professional Communication Skills

HS504 Principles of industrial health

HS506 Social Risks and Security of Computer Systems

HS508 Risk Management

Total Hours 18
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COURSE DESCRIPTION

HS101 English language 2(2,0,0)

A review of grammar rules and composition mechanisms, some composition rules, active
sentences and their characteristics, most common mistakes in writing technical English
sentences, making paragraph and main ideas, types of paragraphs, reading and analyzing
some parts of technical writing in various engineering fields to improve communicating skills.

HS102 Human Rights 2(2,0,0)
The general theory of human rights, Definitions of human rights, Egyptian and international
laws, Islamic legislature, Nature of human rights, Recognition of Human rights, Resources of
human rights, Types of human rights: Freedom of bodies — Freedom of ideas, Economical
rights, Social rights, Protection of human rights: Legislature protection, Legal Protection,
Administration Protection, Syndicate protection, Constitutional and Administrational legacy.

HS201 Technical Writing 2(2,0,0)

Types of reports, contents of reports, reduced reports, detailed reports, importance and object
of reports, text writing, means of graphs representation, means used for representation of
report writing principles of speech, types and contents of representation screens for speech,
means of research references, references, training on writing the technical reports and speech.

HS202 Engineering Economics 2(2,0,0)
Principles of Economics, Economical Analysis, Cost estimation, Comparison between
alternatives, Present worth method, Future worth, Depreciation, Taxes, Inflation, Risk and
uncertainty, Introduction to Engineering cost analysis and budgeting.

Humanities — Elective 1 2(2,0,0)

HS302 Human Resource Management

Recruitment and maintenance of the labor force within an organization, Tools and
techniques, Selection, Training and Development, Performance appraisal, Wage and salary
administration, Unions, Human resource planning and forecasting.

HS304 Strategic Management

Analytical methods for strategic management, Factors characterizing and encouraging
innovation, Managing and integrating new technology into the strategic process, Case studies
analyzing and demonstrating the several elements of strategic management of technology.

HS306 Computers and Society

History of computing and the information industry, Social context of computing, Economic
issues in computing Intellectual property, Copyright, patents, trade secrets issues,
Professional and ethical responsibilities, Codes of ethics, Current trends of computer
applications in industry and management, Impact of information revolution on the society, e-
society, e-business, e-commerce and e-government.

HS308 Accounting

Basic accounting concepts: Accounting Terms and Assumptions, Accounting Methodology:
balance sheet, income statement, cash flow statement. Income Determination: Cash Effects,
Basis of Accounting. Accounting ratio — measuring the performance — cost concepts —
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cost accumulation — cost allocation — cost/volume/profit analysis — budgets -
forecasting - Cost Accounting

HS401 Legislation and Engineering Ethics

Definition of law and its duties. Highlights on the civil and criminal laws on the engineer,
Highlights on the laws of syndicates and enterprises. Highlight on the laws of taxes and
environment protection. Scope and objectives of the ethics of the engineering profession.
Nature of the engineering professions (experimentation, safety, risk and carelessness),
Professional behavior, Responsibilities towards customers and supervisors, Rules, Rights of
Engineers, Codes of Ethics, Engineers as Managers, Consultants and Leaders

Humanities — Elective 2 2(2,0,0)

HS402 Foundations of Marketing

Definition of marketing, Objective of marketing systems, Hierarchy of marketing systems,
Role of marketing for the economic unit with planning strategy, Concepts and practices in
strategic marketing, Process of marketing, Marketing information system, 4 “P’s” of
marketing(product, price, place, promotion), Consumer markets and purchasing behavior,
Pricing strategy, Marketing channels, Communication marketing means: advertising and
promotion.

HS404 Introduction to Finance

Principles of investments, Financial analysis of corporate projects, Cost of capital, and Capital
structure and financing policies. Fixed and running costs, Cost analysis, Feasibility studies
and economic analysis and alternatives decisions.

HS406 Human Computer Interaction

History and overview, Foundations of human-computer interaction, Graphical user interface,
I/0 technologies, Human-centered software evaluation, Human-centered software
development, Interactive graphical user-interface design, Graphical user-interface
programming.

HS408 Sustainable Development

Different definition for development, development in developing countries, concept and
fundamental of sustainable development, goals and importance of sustainable development,
obstacles of sustainable development, environment and sustainable development, ecosystems
and the effect of economic activities, population growth and natural resources, priorities of
international society for achieving sustainable development.

Humanities — Elective 3 2(2,0,0)

HS501 Specifications and Feasibility Studies

Methods for retrieving quantities, methods for accounting and cost analysis, Preparation of
quotations, Preparation of conditions and specifications, Applications and case studies,
Management: basics types of projects. Definition of feasibility study, Project development
procedure, Project-environment relation, Basic feasibility studies (marketing, regulation,
environment, and technical) Comparison of alternatives, Economical analysis, Project
evaluation, Applications.
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HS503 Analytical Skills and Critical Thinking

Evaluation of reasoning, Recognition and evaluation of assumptions, Clarification of
expressions and ideas, Production of pieces of reasoning appropriate to given task,
Identification of reasons and explanations, Ethical concepts, Complex issues, Ethical
problems facing leaders, Ethical outcomes in the corporate-level decision making process,
Identification of the ethical dimension in the process of formulating and implementing
engineering policies and strategies.

HS505 Communication laws and Codes

Codes for communication and electronic commerce activities. Laws and codes for intellectual
rights for communications, internet and electronic signature. Laws and rules concerning the
use of electronic equipment. Safety rules for communication systems and electronic
equipment. Rules and conditions for installing mobile base stations. Laws and rules of
communication regularization authorities

HS507 Construction Contracts and Law

Principles and basics of construction contorting. Types of construction contracts, selection of
construction contract, Contract documents, example of some international contract forms,
project delivery systems, introduction to building and construction law, Legal aspects
associated with construction projects, Claims.

Humanities — Elective 4 2(2,0,0)

HS502 Professional Communication Skills

Communication as a tool, Developing and maintaining open channels of communication,
Reading: understanding the written word. Writing: conveying a clear message through written
communication. Listening: active participation in the listening process to ensure the total
sharing of meaning. Speaking: conveying a clear and effective message through the spoken
word.

HS504 Principles of Industrial Health
Principles of protecting health of workers, Environmental and chemical monitoring, Risk
assessment and occupational epidemiology; Elements of physiology and toxicology.

HS506 Social Risks and Computer Security

Social implication of networked communication and the Internet, Risks and liabilities of
safety-critical systems, Privacy and civil liberties, Computer crimes, Economic issues in
computing, Methods and tools for safety and security.

HS 508 Risk Management

Introduction. Risk Definition and Accident Theory. Principle of Risk Management:
Identification of Risks. Preliminary Risk Analysis (PRA). Failure Modes, Effect and
Criticality Analysis (FMECA). HAZOP. Methods of System Analysis. What is Risk
Assessment. Risk Control. Apply hierarchy of Control. Monitoring and Review. The
Process of Fire Risk Management. Regulations and agencies, non-governmental
organizations, fires and explosions, pressure relief systems, process.
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FACULTY REQUIREMENTS

Code Course Name Clrzelli
Hours
FRB101 Mathematics | 3
FRB102 Mathematics 11 3
FRB201 Mathematics 111 3
FRB202 Mathematics 1V 3
FRB301 Numerical Methods 3
FRB302 Probabilities and Statistics 3
FRB107 Physics | 3
FRB108 Physics Il 3
FRB103 Mechanics | 3
FRB104 Mechanics 1l 3
FRB105 General Chemistry 3
FRM109 Engineering Graphics 4
FRM106 Production Engineering 3
FRE110 Computer Programming 3
TOTAL 43
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COURSE DESCRIPTION

FRB101 Mathematics I : Calculus & Linear Algebra 3(2,2,0)
Calculus of integration and differentiation: Functions, limits and continuity, algebraic and
periodic functions, calculating differentials, inverse functions, parametric forms, libenz
theory, Maclaurin's and Taylor's expansions, the mean value of curvature theory, inverse
differentials. Linear algebra: matrices, algebraic operations on matrices, hermetian and
orthogonal matrices, ordinary operations, ordinary matrices, equivalence of matrices, graded
matrix, systems of linear equations, rank of a matrix, eigenvalues and cayley-hamilton theory,
linear spaces, binomial theory, partial fractions.

Text Book

Introductory Mathematics for Engineering Applications by Kuldip S. Rattan , Nathan W,
Klingbeil , Wiley; 1 edition, 2014.

FRB102 Mathematics Il: Calculus & Analytical Geometry 3(2,2,2)
Prerequisite: FRB101 Mathematics |

Calculus of integration and differentiation: Methods of integration, applications of definite
integration ( areas, volumes, circular surfaces, length of curvature, central points) first order
ordinary differential equations, introduction to probability theory: sample space, probability
axioms, some basic theories, counting methods, conditional probability, random variables,
mathematical expectation, some discrete and continuous distributions, Analytical geometry :
shifting and rotating of axes, conic sections and their specifications : parabola, ellipse,
hyperbola. Introduction to MATLAB.

Text Book

Science and Engineering Mathematics with the HP 49 G - Volume Il - Calculus, differential
equations, statistics by Gilberto Urroz BookSurge Publishing, 2014.

FRB103 Mechanics I: Statics 3(2,2,0)
Vector algebra, additions and products of vectors, analytical and geometrical solutions for:
reduction of different systems of forces ( intersecting or non intersecting ) in two dimensions,
forces in soace, operations of force analysis in two dimensions, equivalence of force systems,
body equilibrium, equiilibrium in two dimensions, equilibrium in three dimensons rigid
bodies, equilibrium of ideal systems: groups of bodies, groups of rigid bodies and its
applications friction, coefficient and angle of friction, volplane, loop, applications on the real
mechanical systems.

Text Book

Vector Mechanics for Engineering, Statics, Ferdinand P. Beer, E. Russell Johnston, McGraw-
Hill Companies, INC, 2013.

FRB104 Mechanics Il: Dynamics 3(2,2,0)
Prerequisites FRB103 Mechanics |

kinematics of bodies, motion analysis in one dimension, body kinematics and motion analysis
in two dimensions in Cartesian and intrinsic forms, some engineering applications in
kinematics, : relation between force and acceleration, static integration of motion (relation
between energy and work ), time integration of motion ( relation between impulse and
momentum ) engineering applications : motion of body in one dimension in a conservative or
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non conservative fields. Motion of bodies under ideal wraps, orthogonal and inclined impact,
motion of vibrating bodies, other engineering applications.

Text Book

Dynamics for Engineers by Bichara B. Muvdi, Amir W. Al-Khafaji, JW. McNabb
Springer; 1997 edition, 2013.

FRB105 General Chemistry 3(2,1,2)
Systematic treatment of fundamental of chemical principles and their applications. The
gaseous state, liquid state, cement, electrochemistry, metallic corrosion, metallic elements,
solution and colloids. The concept of energy and its uses, gas laws, ideal and real gases,
kinetic molecular theory, atomic and molecular structure, chemical bonding. Introduction to
the principles of chemical equilibrium and to ionic solutions, chemical kinetics, acids and
bases.

Text Book

General Chemistry for Engineers by Paul A. Dimilla, Cognella, 2012.

FRM106 Production Engineering 3(2,1,2)
Introduction, Types of industries, Casting processes: Main steps of sand casting, Pattern
design, Melting of metals, Cleaning and inspection of casting, Metal forming processes:
Forging, Rolling, Extrusion, Drawing, Bending, Joining Processes: Temporary and permanent
joints, Welding techniques, Cutting Processes: Principles and elements of cutting processes,
Basic cutting and machining (Turning, Drilling, Milling, ...), Engineering Materials,
Measurements, Introduction to management and industrial systems, Production techniques,
Factory planning, Principles of production planning and control, Introduction to quality
control.

Text Book

Production Systems Engineering by Jingshan Li , Semyon M. Meerkov Springer; 1st ed.
2009 edition, 2008.

FRB107 Physics I: Properties of Matters 3(2,2,2)
Properties of matter: standard units, dimensional analysis, moment of inertia, angular motion
(displacement, velocity, acceleration, work and power, momentum, and relation with linear
motion), moments of inertia, stress, strain, modulus of elasticity, hook's law, fluid statics:
continuity equation, Bernoulli's equation, viscosity, stock's equation, Newton's law, surface
tension, capillarity phenomenon, Thermodynamics: properties (internal energy, temperature,
specific heat, phase change, latent heat), heat transfer (conduction convection and radiation),
first law of thermodynamics, thermo dynamics of ideal gases, Transitional operations:
molecular diffusion on gases, heat conduction energy, viscosity, first and second fik's laws,
steady state .

Text Book

Physics for Scientists and Engineers, Vol. 1, 6th: Mechanics, Oscillations and Waves,
Thermodynamics, by Paul A. Tipler , Gene Mosca, W. H. Freeman; 6th edition, 2007.

FRB108 Physics Il: Electricity and Optics 3(2,2,2)
Prerequisites FRB107 Physics |

Electricity: electric charge, conductors and insulators, coulomb's law, electric field, electric
dipole, electric flux, gauss law, Electrical potential energy and potential difference,
breakdown under high voltage, capacitors, energy stored in charged capacitors, electrical
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insulating materials, temperature dependence of resistivity. Magnetism: permanent and
electric magnetic fields, magnetic force, torque on a coil, biot-savart law, Ampere's law,
Maxwell's equations, electromagnetic spectrum, Optics: reflection refraction, Snell’s law,
format principle, total internal reflection, fiber optics, thin lenses, magnification, focal length
of thin lenses, defects of images, spherical diffraction and color diffraction.

Text Book

Physics for Scientists and Engineers: A Strategic, by Randall D. Knight , Pearson; 4 edition,
2016.

FRM109 Engineering Graphics 4(2,3,2)
Engineering drawing techniques and skills. Drawing instruments and their uses, lettering and
dimensioning. Geometrical constructions, conic sections and special curves (Involutes,
Cycloid, Archimedean, Spiral, Helix). Theory of view derivation. Orthographic projection of
engineering bodies. Theory of projection with applications in machine drawing (solid section,
beam sections), Isometric and oblique projections. Sectional views. Intersection and
development of engineering surfaces. Introduction to steel structural drawing, Symbols of
electrical circuits.

Text Book

Engineering Graphics by Frederick E Giesecke , Alva Mitchell , Henry C Spencer , Peachpit
Press; 8 edition, 2003.

FRE110 Computer Programming 3(2,1,2)
Historical introduction, computer classification, computer and society, data representation,
number systems, computer components (console outside and inside including processors,
memory, hard disk, cards and cables — Monitor, keyboard, mouse, floppy drive, CD Rom,
printers, modems, scanners), operating systems (history, managing files and directories,
important topics in Windows), programming, flowcharts, structured programming, algorithms
for engineering applications, high-level languages. Laboratory: practical experience using
operating systems and application programs.

Text Book

Computer Programming for Beginners - Learn the Basics of Java, SQL & C++” 4th edition
ISBN-13: 978-1518662584

FRB201 Mathematics Il1 : Differential Equations 3(2,2,0)
Prerequisite: FRB102 Mathematics 11

Methods of Integration, some special techniques, successive reduction method, improper
integrals, mean value theorem special function: the error, gamma and beta functions of several
variables, limits and continuity, partial derivatives, chain rule directional derivatives, Taylor
expansions of functions of several variables, extreme, differentiation under integral sign.
Ordinary differential equation. First order equations. Non-linear first order differential
equations. Operator methods. Methods of variation of parameters. Series solutions of
differential equations.

Text Book

Engineering Mathematics — Ill by E. Rukmangadachari, E. Keshava Reddy Pearson; 1
edition, 2010.
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FRB202 Mathematics 1V: Series and Laplace Transformations 3(2,2,0)
Prerequisite FRB201 Mathematics 111

Sequences, series, convergence and convergence tests, uniform convergence. Fourier series
expansions of general periodic functions, expansions of even and odd functions, convergence
and remarks. Laplace transform. Conditions for the existence of LP. Inverse LP. Applications
of the transform to solve differential and integral equations. Vector algebra. Scalar and cross
product. Identities, application. Lines and planes in space. Spherical and cylindrical systems.
Quadratic surfaces. Line, surface and volume integral. Green’s and Stock’s and Divergence
theorems.

Text Book

Advanced Engineering Mathematics ,by Dennis G. Zill , Warren S. Wright , Jones & Bartlett
Learning; 4 edition, 2009.

FRB301 Numerical Methods 3(2,2,0)
Prerequisite: FRB201 Mathematics IV

linear and quadratic equations, functions of a single variables, solution of systems of linear
equations, solution of linear systems by elimination, Elementary introduction to linear
programming, convex sets, maxima and minima of linear functions,. Problems of maximizing
or minimizing a linear function to linear constraints, linear Programming problems,
Numerical solution of differential equations, mathematical preliminaries, Simple difference
equations, Euler method, Runge-Kutta methods, Systems of linear equations, introduction,
properties of matrices, diagonal and triangular matrices, the numerical solution of linear
systems, The pivoting strategy, introduction, properties and the numerical methods.

Text Book

Numerical Methods for Scientists and Engineers by R. W. Hamming , over Publications; 2nd
Revised ed. edition, 1987.

FRB302 Probabilities & Statistics 3(2,2,0)
Prerequisite FRB201 Mathematics 111

Probability theory. Events. Conditional probability. Bays Theory. Random variables.
Mathematical expectation. Discrete and continuous probability density functions.
Transformation of variables. Probabilistic models, statistics, and elements of hypothesis
testing (sampling distributions and interval estimation). Introduction to statistical quality
control. Applications to engineering problems.

Text Book

Probability and Statistics for Engineering and the Sciences by Jay L. Devore, rooks Cole; 9
edition, 2015.
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HVAC system iaxilly 455¢ills (63S)all Cansall dakail
Fire Fighting System (51l dadl<a dalai] =

Smoke Management System jlaall 5l dadai) =

Plumbing System _s.all Cipeally sbuall dalail =

Piping Network and Gases System dabidall juulgal) dakasly =

Water Heating and Steam Generation System laul adgi oladdl cpdos dakal
Al <l dakisY)

Lighting System sclay) duail =

Power Distributions Systems lgasis 40,eS) (g5all dalail =
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Fire Alarm System yall ) Aokl =

CCTV Systems LY o a8 yall <l yulS dalasl

Communications Systems c¥laN| il =

Low Current Systems Cawall jlall daai =

Electric generators and USP Systems alliay) 4580l (goall dalail =
Control and Building Management System Ll 5)la) dalaily Kol ooy
Smart Buildings 453 bl =
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Subject Area CR| % N.ARS
Requirements

A | Humanities and Social Sciences (Univ. Req.) 18 | 10.11 9-12%

B | Mathematics and Basic Sciences 36 |20.22 20-26%
Basic Engineering Sciences (Faculty/Spec.

C | Req.) 39 |21.91 20-23%

D | Applied Engineering and Design 39 | 21.91 20-22%

E | Computer Applications and ICT 16 9 9-11%

F | Projects and Practice 18 | 10.11 8-10%
Discretionary (Institution character-identifying)

G | subjects 12 | 6.74 6-8%

Total 178 100%
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A. Humanities and Social Sciences (Univ. Req.) Courses

Code Course Title Szl

Hours
HS101 | English Language 2
HS102 | Human Rights 2
HS201 | Technical Writing 2
HS202 | Engineering Economics 2
HS401 | Legislation and Engineering Ethics 2
Humanity — Elective 1 (Student shall select one from) 2

HS302 Human Resource Management
HS304 Strategic Management

HS306 Computer and Society

HS308 Accounting

Humanity — Elective 2 (Student shall select one from) 2
HS402 Foundations of Marketing
HS404 Introduction to Finance
HS406 Human Computer Interaction
UHS408 | Sustainable Development
Humanity — Elective 3 (Student shall select one from) 2
HS501 Specifications and feasibility studies
HS503 Analytical Skills and Critical Thinking
HS505 Communication Laws and Codes
HS507 Construction Contracts and Law
Humanity — Elective 4 (Student shall select one from) 2
HS502 Professional Communication Skills

HS504 Principles of industrial health

HS506 Social Risks and Security of Computer Systems
HS508 Risk Management

Total Hours 18

B.Mathematics and Basic Sciences Courses

Code Course Name Clreals
Hours
FRB101 Mathematics | 3
FRB102 Mathematics |1 3
FRB201 Mathematics |11 3
FRB202 Mathematics IV 3
FRB107 Physics | 3
FRB108 Physics 11 3
FRB103 Mechanics | 3
FRB104 Mechanics 11 3
FRB105 General Chemistry 3
FRE102 Computer Programming 3
FRB301 Numerical Methods 3
FRB302 Probabilities & Statistics 3
TOTAL 36
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C. Basic Engineering Sciences (Faculty/Spec. Req.) Courses

Credit
Code Course Name Hours
FRM109 | Engineering Graphics 4
FRM106 | Production Engineering 3
EMMZ206 | Thermodynamics | 3
EME207 | Electric Circuits | 3
EMM203 | Fluid Mechanics | 3
EMM202 | Strength and properties of materials 3
EMM?204 | Logic Circuits and Micro Processors 3
EME?208 | Electric Circuits Il 3
EMM301 | Fluid Mechanics 11 3
EMM302 | Thermodynamics Il 3
EMM303 | Mechanics of machinery 3
EMM307 | Heat Transfer 3
EMM303 | Projects Management 2
Total 3

D. Applied Engineering and Design Courses

_ Credit

Code Course Title
Hours

EMM209 | Measurements and Instrumentation 3
EMM210 | Manufacture Technology 3
EMM304 | Vibrations and system dynamics 3
EME306 | Electronic Devices and Circuits 3
EMM308 | Solid Mechanics 3
EME307 | Electrical Power Systems 3
EMM309 | Design of Machine Elements 3
EMMA401 | Refrigeration 3
EMMA402 | Air Conditioning Systems 3
EMMA403 | Fluid Machinery 3
EMMA408 | Combustion and Engines 3
EMES02 | Electrical Machines 3
EMMS503 | Components of Refrigeration & AC Systems 3
Total 39
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E.Computer Applications and ICT

_ Credit
Code Course Title
Hours
EMM201 | Computer aided drafting (CAD) 3
EME405 | Automatic Control 3
EME404 Low current distribution system 3
EMMS501 | Process Control and Building Management Systems 4
EMES04 | Computer Applications in Electromechanical Systems 3
Total 16
F.Projects and Practice
_ Credit
Code Course Title
Hours
EMM406 Fire Fighting Systems 3
EMMA407 Plumbing Systems 3
EME409 Electric Power Distribution Systems | 3
EME410 Electric Power Distribution Systems 11 3
EMM(E)521 | Project | 3
EMM(E)522 | Project Il 3
Total 18
G. Elective Course
) Credit
Code Course Title
Hours
Elective Course 1 3
EMM505 Renewable Energy
EMM507 Elevators and Escalators
EMMS509 Solar Thermal and PV systems
Elective Course 2 3
EME511 Advanced Industrial Electronics
EME513 Communications Engineering
EME515 Electrostatic and Electromagnetic Fields
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Code Course Title Credit
Hours

Elective Course 3 3

EME506 Electro-hydraulic circuits

EMM508 Codes and Specification of ElectroMechanical Systems

EMM510 Computer Network

Elective Course 4 3

EMMb512 Cold Stores and Industrial Refrigeration

EMM514 Automotive Engineering

EMM516 Thermal power stations

Total 12

Al 120 &8 oils e (e deln 240 Sl ot @ llall gags ol e LS 0

Jlne 0 dpeliall sldiall aal 8 alls 8 83 1 j0 1S 8 (anll 3)

Code Course Title Credit Hours | Prerequisites
EMM/E380 Field Training | 1 120 Credit Hours
EMM/E480 Field Training Il 1 120 Credit Hours

BAL@_.IU_‘:;uJ\.H\MY}@)A\)MAQJ%CJAUM\%JMJH} [ ]
o s ma @ el e asl G ~laiy cupadl) Slaial 2 ey ) Qg LS
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Program Courses Prerequisites

Fall Spring
Code Course Name Prerequisi Code Course Name P_r ereq
tes uisites
FRB101 Mathematics | FRB102 Mathematics |1 FRB101
FRB103 Mechanics | FRB104 Mechanics Il FRB103
FRB105 General Chemistry FRM106 | Production Engineering
FRB107 Physics | FRB108 Physics Il FRB107
< | FRM109 Engingering FRE110 Computer Programming
> Graphics
L%) UHS101 English language UHS102 Human Rights
FRB201 Mathematics 111 FRB102 FRB202 Math IV FRB201
EMM201 Computer Aided FRM109 EMMZ202 | Strength and properties FRB104
Drafting (CAD) of Materials
EMM203 Fluid Mechanics | FRB104 EMM204 | Logic Circuits and Micro | EME20
processors 7
EMM205 Mechanics of FRB104 EMM206 | Thermodynamics I FRB107
Machinery
§ EME207 Electric Circuits | FRB108 EME208 | Electric Circuits I EME20
> 7
2 | EMM209 Measurements and FRB108 EMM210 | Manufacture Technology | FRM10
S Instrumentation 6
9| UHS201 Technical Writing UHS202 Engineering Economics
FRB301 Numerical Method FRB201 FRB302 Probabilities & Statistics | FRB201
EMM301 Fluid Mechanics 11 EMM203 EMM302 | Thermodynamics Il EMM20
Aq
EMM303 Projects Management EMM304 | Vibrations and System EMM20
Dynamics 5
EMM305 Heat Transfer EMM206 EME306 | Electronic Devices and EME20
= EME307 Electrical Power EME208 EMM308 | Solid Mechanics FRB103
s Systems
£ | EME309 Design of Machine FRM109, | UHS3XX | Humanities-Elective 1
= Elements EMM202
EMM401 Refrigeration EMM302 | EMM402 | Air Conditioning EMM30
Svstems 2
EMM403 | Fluid Machinery EMM301 | EME404 | Low Current EME20
Nictrilhitinnm Crindnnan o
EME405 Automatic Control EMM304 EMMA406 | Fire Fighting Systems EMM30
EMMA407 Plumbing Systems EMM301 EME408 | Combustion and Engines | EMM30
2
= EME409 Electric Power EME307 EMMA410 | Electric Power EMEA40
s> Distribution Systems Distribution Systems 11 9
= I
§ UHS401 Legislation & UHS4XX | Humanities — Elective 2
L Engineering Ethics
EME5S01 Process Control and | EME405 EMES502 | Electrical Machines EME20
Building 8
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Fall Spring
Code Course Name Prerequisi Code Course Name P_r ereq
tes uisites
EMM503 Refrigeration and AC | EMM401, | EME504 | Computer Applications EMMA40
Systems/Components | EMM402 in El/Mec System 2,
EME40
EMMS5XX | Elective 1 EMESXX | Elective Il
EME5SXX | Elective 2 EMM5X | Elective IV
& | UHS5XX | Humanities —Elective UHS5XX | Humanities —Elective 4
>_
z 3
E EMS507 Project | EME508 | Project I

Elective Courses Prerequisites

Code Course Title Prerequisites
Elective Course 1
EMMb505 Renewable Energy EMM206
EMMS507 Elevators and Escalators
EMMb509 Solar Thermal and PV systems EMM305
Elective course 2
EME511 Advanced Industrial Electronics EME306
EME513 Communications Engineering EME404
EME515 Electrostatic and Electromagnetic Fields EME208
Elective Course 3
EME5S06 Electro-hydraulic circuits EMM501
EMM508 Codes and Specification of ElectroMechanical

Systems
EMM510 Computer Network
Elective Course 4
EMM512 Cold Stores and Industrial Refrigeration EMMA401
EMM514 Automotive Engineering EMM408
EMM516 Thermal power stations EMM302
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1%t year
Fall semester
( 18 credits )

1%t year
Spring semester
( 17 eredits )

2™ year
Fall semester
( 20 credits )

2" year
Spring semester
( 20 credits )

3rd year
Fall semester
( 17 credits )

3 year
Spring semester
( 17 credits )

4t year
Fall semester
( 17 credits)

4th year
Spring semester
( 17 credits )

5thyear
Fall semester
{ 17 credits )

5t year
Spring semester
( 18 credits )

STUDY PLAN FOR ELECTROMECHANICAL ENGINEERING PROGRAM — CLASS 2017

FRB101 (CR 3) FRB103 (CR 3) FRB105 (CR 3) FRB107 (CR 3) 'FRM109 (CR 4) UHS101 (CR 2)
Mathematics | Mechanics | General Chemistry Physics | 'Engineering English language
[2+42+0] [2+240] [2+1+2] [24242] Graphics [2+44+1] [2+0+0]
FRB102 (CR 3) FRB104 (CR 3) FRE110 (CR 3) FRB108 (CR 3) UHS102 (CR 2)
Mathematics Il Mechanics Ii Computer Progr. Physies I Human Rights
[2+2+2] [2+2+0] [2+4043] [2+42+2] [2+0+0]
I ¥ ] ¥
FRB201 (CR 3) EMM203 (CR 3) EMM205 (CR 3) EMM209 (CR 3) EME207 (CR 3) UHS201 (CR 2)
Mathematics (il Fluid Mechanics | Mechanics of Measurements and Electric Circuits | Technical Writing
[2+2+0] [2+1+1] | Machinery [2+1+1] —| Instrumen. [2+4142] [2+1+1] [2+0+0]
— d —
i« = L] ~ 5 E = 5
FRB202 (CR 3) EMM202 (CR 3) EMM206 (CR 3) 'EMM204 (CR 3) 'EME208 (CR 3) EMM210 (CR 3) UHS202 (CR 2)
Math IV Strength & propert. ‘Thermodynamics | Logic Circuits and Micro Electric Circuits |1 Manufacture Tech. Engineering
[2+2+0] of Materials [2+1+1] [24141] processors [2+1+1] [2+141] [2+2+1] | Economics [2+0+0]
1
— —
FRB301 (CR 3) EME309 (CR 3) i EMM301(CR3) mm'[c_'u-s) EME307 (CR 3)
Numerical Design of Machine Fluid Mechanics I 'Heat Transfer Electrical Power
Method [2+2+0] Elements [24240] [2+2+1] [2+2+1] Systems [242+1]
FRB302 (CR 3) EMM308 (CR 3) EMM304 (CR 3) EME306 (CR 3) UHS3XX (CR 2)
Probabilities & Solid Mechanics Vibrations & Sys. Electronic Devices Humanities-Elective
Statistics [2+2+0] [2+2+1] Dynamics [2+240] and Circuits [2+2+1] L 1 [2+0+0]
+ y
‘ EMM403 (CR 3) ] ‘ EMMA407 (CR 3) EMM401 (CR 3) ] EME409 (CR 3) UHS401 (CR 2)
Fluid Machinery Plumbing Systems Refrigeration Electric Power Legislation & Eng.
[2+241] [242+1] [2+4241] Dist. Sys. | [2+2+1] Ethics [2+0+0]
L k
EMM406 (CR 3) EMM402 (CR 3) EMMA408 (CR 3) EME410 (CR 3) UHS4XX (CR 2)
Fire Fighting Air Conditioning Combustion and Electric Power Humanities-Elective
Systems [242+1] Systems [2+2+41] Engines [2+2+1] Dist. Sys. Il [2+#2+1] 2 [2+0+0]
EMM503 (CR 3) EM507 (CR 3) UHSS5XX (CR 2)
Refrig. & AC Sys. Project Humanities-Elective
JComp. [2+2+1] [— [3+0+1] 3 [2+0+0]
EMES02 (CR 3) EM508 (CR 3) UHS5XX (CR 2)
Electrical Machines Project I Humanities-Elective
[2+2+1] [3+0+1] 4 [2+040]

[[] Humanities and Social Sciences (18 CR =10.17%) [ Matt

ics and Basic Sci

(36 CR

' Computer Applications and ICT (18 CR — 10.16 %) |:] Projects and Practice {18 CR — 10.16 %)

~20.34%)

[ oiscretionary subjects (12 CR - 6.78 %)

[[] Basic Engineering Sciences (40 CR - 22.6%)

[T] Avplied Engineering & Design (38 CR - 21.47 %)

TOTAL PROGRAM CREDITS: 178 Credits
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PREREQUISITES PLAN FOR ELECTROMECHANICAL ENGINEERING PROGRAM

FRM106

1st YEAR [ FRB101 H FRB102 l ’ FRB103 H FRB104 I l FRM!_.OS_] [ FRB107 H FRB108 ]

2nd YEAR

[ FRB201 ]—[ FRB202 ] [ EMM203 l {EI’KI:ZUS ] [EMNI!ZDZ ] - [EMMZDG ] ‘ EMM209 l [ EM:ZW I-J-I EMMZM.l [ EME208 J EMM210

[Tmlm | rrezoz | bammsos [emmso:] [smmm] | emesos | EMM305 [ﬁrlﬂ] [ EME307 ] [ EME306 ]

31 Year

4th YEAR I EMNIMOB l l EMNIIMJT ] [ EMM406 ] * [ EMMA401 J I EMMA402 I [EM!\:MDB I [ EME409 H EME410 ]

| EMMS03 | ﬁ EMES02
ELECTIVES PREREQUISITES

i

J

5t YEAR

2" YEAR

[ EMM305 l [ EME306 ]

3rd Year
4t!| YEAR [ EMMA401 } [ EME404 ] [ EMMM']
svvean | ([EEson—(fEwesoel]  (Evivees] L i ; * * | emesis |
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Mechanical Course Electrical Courses
Code Course Name el
Hours
EMM206 | Thermodynamics | 3 EME207 Electric Circuits | 3
EMMZ203 | Fluid Mechanics | 3 EMM204 | Logic Circuits and Micro | 3
Processors
EMMZ202 | Strength and properties of 3 EME208 Electric Circuits 11 3
materials
EMM301 | Fluid Mechanics Il 3 EME306 Electronic Devices and 3
Circuits
EMM302 | Thermodynamics Il 3 EME307 Electrical Power Systems | 3
EMM303 | Mechanics of machinery 3 EMES02 Electrical Machines 3
EMM307 | Heat Transfer 3 EME405 | Automatic Control 3
EMM303 | Projects management 2 EME404 Low current distribution 3
system
EMM209 | Measurements and 3 EME409 Electric Power 3
Instrumentation Distribution Systems |
EMM210 | Manufacture Technology 3 EME410 Electric Power 3
Distribution Systems 11
EMM304 | Vibrations and system dynamics | 3 EMESXX | Elective Course 2 3
EMM308 | Solid Mechanics 3 EMES5XX | Elective Course 3 3
EMM309 | Design of Machine Elements 3
EMMA401 | Refrigeration 3
EMMA402 | Air Conditioning Systems 3
EMMA403 | Fluid Machinery 3
EMM408 | Combustion and Engines 3
EMM503 | Components of Refrigeration & 3
AC Systems
EMM201 | Computer aided drafting (CAD) 3
EMMS501 | Process Control and Building 4
Management Systems
EMES504 | Computer Applications in 3
Electromechanical Systems
EMMA406 | Fire Fighting Systems 3
EMMA407 | Plumbing Systems 3
EMM5X Elective Course 1 3
X
EMMS5X Elective Course 4 3
X
Total 75 36

%69.8 =116/81 = \SxilSua z Al & 5 e & g se () Al & LISl ) il dpsi m

%64.6 =116/75 = ¢b xS z oAl & 5 pie & e O Ala 3 4SSl Gl ) el 4y m
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COURSE DESCRIPTION

EMM201 Computer Aided Drafting (CAD) 3(2,0,3)
Prerequisite: FRM109 Engineering Graphics

Introduction to Computer Aided Drafting; history, advantages and limitation. Graphics/CAD
involves the visualization, sketching, and geometric construction of mechanical components.
Students will layout and create 2D working industrial drawings that adhere to industry
standards. This course will illustrate CAD drawing construction techniques that implement
graphical communication through the use of the alphabet of lines, orthographic projection,
section views, auxiliary views and the creation of assembly and detail mechanical
components.

Text Book

An Introduction to Computer-Aided Design [Andrew Mustun] CreateSpace Independent
Publishing Platform, 2009

EMMZ202 Strength and properties of materials 3(2,2,1)
Prerequisite: FRB104 Mechanics

Introduction to engineering materials, Mechanics of deformable bodies: stress/strain, strain
gages, material property relationships, classification of material behavior, generalized Hooke's
law. Engineering applications: axial loads, torsion of circular rods and tubes, bending and
shear stresses in beams, deflection of beams, combined stresses, stress and strain
transformation, Microstructure of solid materials, Strengthening mechanisms, Types of Steel
and their alloys, Materials selection. Phase diagram, Mechanical properties of materials,
Electrical and magnetic properties of materials, Optical properties of materials.

Text Book

R. C. Hibbeler Mechanics of Materials Prentice Hall; 8th edition, 2010.

EMMZ203 Fluid Mechanics | 3(2,2,1)
Prerequisite: FRB104 Mechanics |1

Fundamental notions; Physical properties of Fluids, Fluid viscosity and its importance’s,
viscous and non-viscous flow, compressibility and surface tensions and their applications on
practical problems, fluid statics, buoyancy and stability of floating and immersed bodies, fluid
in rigid body motion, fluid kinematics and Foundations of flow analysis; basic laws for finite
systems and finite control volumes, differential forms of the basic laws, dimensional analysis
and similitude analysis; Types of Flow (steady, uniform, Incompressible viscous flow,
General viscous flows , Potential flow).

Text Book

Fluid Mechanics8 edition by Frank M. White Publisher: McGraw-Hill Education; 8 edition,
2015

EME204 Logic circuit and microprocessors 3(2,1,1)
Prerequisite: EME207 Electric Circuit 1

Number Systems, Boolean algebra, standard forms, simplification, minimization of logic
expressions using k-map and tabular methods, Hardware Description Language (HDL),
Digital logic gates, Analysis and Design of logic circuits, Synchronous sequential circuits,
flip-flops, Analysis and design of clocked sequential circuits, synchronous counters, ripple
counters. Memory and Programmable Logic and sequential programmable devices.
Laboratory; basic logic gates and design of combinational logic circuits, Design and analysis
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examples using HDL, design of simple synchronous sequential circuits such as registers,
counters.

Text Book

Digital design, by M Morris Mano, Prentice Hall Inc. London, 2012,

EMM205 Mechanics of machinery 3(2,2,0)
Prerequisite: FRB104 Mechanics Il

A study of the fundamental concepts underlying the study of velocity, acceleration, and force
analysis of machines; linkages, cams, gears, and flywheels; balancing of rotating and
reciprocating machine elements.

Text Book

Theory of Machines by R.S. Khurmi and J K Gupta S Chand & Co Ltd; 14th edition, 2005.

EMM206 Thermodynamics | 3(2,2,0)
Prerequisite: FRB107 Physics |

Definitions and basic concepts, Properties of pure substances and steam tables, Ideal gases
properties, Heat and work, First Law of Thermodynamics (closed system, open system, steady
flow), Applications of first law of thermodynamics. Second Law of thermodynamics (heat
engines, refrigerators, heat pumps), reversible and irreversible process, irreversibility, Carnot
cycles, Entropy and entropy increase principles, Entropy change for pre substances, solids and
liquids, ideal gases, isentropic process relations of ideal gases, adiabatic and isentropic
efficiency.

Text Book

Thermodynamics An Engineering Approach by Yunus A.Cengel Michael A.Boles, McGraw-
Hill Education; 8 edition, 2014.

EME207 Electric Circuits | 3(2,2,1)
Prerequisite: FRB108 Physics 1l

DC circuit analysis: Circuit Variables, Kirchhoff’s Laws, Simple Resistive Circuits, The
Wheatstone Bridge, A to-Y (or m -to-T) Equivalent Circuits, The Node-Voltage Method and
Dependent Sources, The Mesh-Current Method and Dependent Sources, The Venin and
Norton Equivalents, Maximum Power Transfer, Superposition, Topology in Circuit Analysis,
The Operational Amplifier circuits, Inductance and Capacitance, The Natural Response of RL
and RC Circuits, Step Response of First-Order RL and RC Circuits.

Text Book

Electric Circuits, James W. Nilsson, Susan A. Riedel, Pearson educational Inc, 2012.

EMEZ208 Electric Circuits 11 3(2,1,1)
Prerequisite:EME207 Electric Circuits |

AC circuit analysis: Natural and Step Responses of RLC Circuits, Sinusoidal Steady-State
Analysis, The Phasor, The Passive Circuit Elements (impedance and admittance), circuit
theorems and Laws in the Frequency Domain, Sinusoidal Steady-State Power Calculations
Appliance Ratings, power and energy, Balanced and unbalanced three-phase circuits. Two-
port networks. Computer packages applications (EWB, Pspice, Matlab, etc.)

Text Book

Electric Circuits, James W. Nilsson, Susan A. Riedel, Pearson educational Inc, 2012

EMM209 Measurements and Instrumentation 3(2,1,2)
Prerequisite: FRB108 Physics Il
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Introduction, Error analysis and accuracy, Operating principles of sensors and transducers-
Analog measuring instruments. General consideration for selection and evaluation of
measurement equipment. Measuring of mechanical quantities (Temperatures, Pressures static
and dynamic, Flow, and velocity, stress and strain,) Measurement of Electric quantities
(currents, voltage, resistance, power). Comparisons methods for measurements. Active and
reactive power measurements. Oscilloscopes. Digital millimeters- Uncertainty analysis.

Text Book

Measurement and Instrumentation Principles, Third Edition, Alan S Morris Publisher:
Butterworth-Heinemann; 2001.

EME210 Manfacture Technology 3(2,2,1)
Prerequisite: FRM106 Production

Metal casting technology (soldification process, primary casting, production of primary
metals, sand casting, shaped casting). Metal Forming technology (Hot and cold working on
metal, metal forming process, pipe and tube manfacture). Welding processes. Mettal cutting
technology (cutting and machine tools, turning, drilling, milling, boring, shaping and
griniding processes). Metal welding technology (classification of weldings, perations for
ferrous metals).

Text Book

A Textbook of Manufacturing Technology: Manufacturing Process by R.K. Rajput, Firewall
Media, 2007.

EMM301 Fluid Mechanics Il 3(2,2,1)
Prerequisites: EMM203 Fluid Mechanics |

Introduction to the theory and application of continuum fluid mechanics, Fluid properties and
state relations. Incompressible laminar and turbulent flow using control volume, Reynolds
Transport Theorem, and momentum and energy equations. Navier-Stokes Equations,
Dimensional analysis, Buckingham Pi Theorem and modeling. Flow rate, pipe sizing and
minor losses in pipe systems. Compressible flow and gas dynamics in boundary layer theory,
mach number, stagnation properties and shock waves.

Text Book

Fluid Mechanics8 edition by Frank M. White Publisher: McGraw-Hill Education; 8th edition,
2015.

EMM 302 Thermodynamics 11 3(2,3,0)
Prerequisite: EMM206 Thermodynamics |

Heat engine cycles; Carnot Cycle, Gas power cycles including gas turbine power cycles
(Brayton Cycle and its modifications) and air standard cycles (Otto Cycle, Diesel Cycle and
other standard cycles) to simulate reciprocating machines. Vapor cycles (Simple and modified
Rankin cycles with modifications) and combined gas turbine-steam power cycles, Second law
efficiency (availability/exergy analysis ) and its application for energy and power cycles.
Refrigeration and heat pumps, properties of gas mixtures, gas-vapor air-conditioning systems.
Text Book

Thermodynamics An Engineering Approach by Yunus A.Cengel Michael A.Boles, McGraw-
Hill Education; 8th edition, 2014.

EMM303 Project Management 2(2,0,0)
Project Planning, Scheduling, and control, Project activities and network construction, Critical
path method, PERT, Introduction to Resource scheduling, Material handling and inspection,
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Project Economy. Applications in Electromechanical projects and case study.

Text Book

A Guide to Project Management Body of Knowledge: PMBOK, by Project Management
Institute, 2016

EMM304 Vibrations & System Dynamics 3 (2, 2,0
Prerequisite: EMMZ205 Mechanics of machinery

Introduction to system dynamics concepts — Modeling of lumped elements — Dynamic
modeling of physical systems— Analogy among Mechanical and electrical systems — Single
degree of freedom systems subjected to natural and various types of forced motion. Dynamic
systems response (first and second order systems). Multi degree of freedom systems, Two
degree of freedom free and forced system, igen value and igen vectors.

Text Book

Mechanical. Vibrations, Singiresu S. Rao Pearson; 5 edition, 2010

EMM305 Heat Transfer 3(2,2,1)
Prerequisite: EMM206 Thermodynamics |

Introduction and modes of heat transfers, Steady one-dimensional heat conduction in: plane
walls, cylinders and spheres, heat transfer from finned surfaces, heat transfer in common
configurations, transient heat conduction. Forced convection: over flat plate, across cylinders,
tube-banks and inside tubes; natural convection: over surfaces and inside enclosures.
Radiation heat transfer: radiation properties, view factors and radiation exchange between
gray surfaces.

Text Book

Introduction to Heat Transfer Frank P. Incropera Wiley; 5 edition, 2006

EME306 Electronic Devices and Circuits 3(2,2,1)
Prerequisite: EME208 Electric Circuits Il

Semiconductor physics, Structure of diodes, Diode circuits and rectifiers, Structure of BJT,
Biasing and operation modes of transistors, DC and small signal analysis of transistor circuits,
Amplifiers circuits using BJT, Power amplifiers, Field effect transistors, Biasing of FET,
Small signal model of FET. Amplifier circuits using FET, Design of amplifier circuits,
Frequency response of amplifier circuits, Active filters, Feedback in electronic circuits,
Different feedback configurations in electronic circuits, Oscillators circuits.

Text Book

Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith , Oxford University press.

EME307 Electrical power systems 3(2,2,1)
Prerequisite: EME208 Electric Circuits 11

Power system elements (prime movers, alternators, power transformers, transmission lines,
etc.), Power elements (O.H.T. lines: parameters, performance, electrical design, Mechanical
design of T.L transmission lines, Underground cables (construction, laying,
performance), DC Power Transmission , Generation and measurement of high voltage for
testing, Electrical breakdown in gases, liquids and solids, Phenomenon of over-voltages in
power systems, traveling waves Lightning and lightning protection

Text Book

Principles of power system, by V. K. MEHTA ,4th edition.

Electric power generation; transmission and distribution by Leonard L. Grigsby
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Power system analysis and design, by J. D. Glover

EMM308 Solid Mechanics 3(2,2,1)
Prerequisite: FRB103Mechanics |

Fundamental principles and methods of structural mechanics: static equilibrium, force
resultants, support conditions, analysis of determinate planar structures (beams, trusses,
frames), stresses and strains in structural elements, states of stress (shear, bending, torsion),
statically indeterminate systems, displacements and deformations, introduction to matrix
methods, elastic stability, and approximate methods. Design exercises to encourage creative
student initiative and systems thinking.

Text Book

Engineering Mechanics for Structures, written by Professor Louis L. Bucciarelli, Courier
Dover Publications, 2009 - Technology & Engineering

EMM309 Design of Machine Elements 3 (2, 2, 0
Prerequisite: FRM109Engineering Graphics, EMM202 Strength and properties of materials
Mechanical design principles, Material selections, static and fatigue failure theory, Factor of
safety and working stress, fasteners, rivets and bolted joints, power screw, shafts and axels,
couplings, springs, belts and chain drives. Bearing and spur gears design. Introduction to
Computer Aided Design.

Text Book

Machine Elements in Mechanical Design by, Robert L. Mott Pearson; 5th edition, 2013

EMM 401 Refrigeration 3(2,2,1)
Prerequisite: EMM302 Thermodynamics 11

Introduction to refrigeration and refrigeration machines, codes and standards in refrigeration
systems, ideal and actual vapor-compressions refrigeration cycles, refrigerants, Single and
multistage vapor refrigeration cycles, Gas refrigeration cycles, vapor absorption cycles,
Thermoelectric vapor refrigeration cycles, Refrigeration cooling load calculations, Lubricant
in refrigeration systems, Refrigerant piping and design, Control in refrigeration. Food storage
and equipment (thermal properties of foods, cooling and freezing time of foods, commodity
storage requirements)

Text Book

Basic Refrigeration and Air Conditioning by Ananthanarayanan, McGraw Hill, 2013.

EMM 402 Air Conditioning Systems 3(2,2,1)
Prerequisite: EMM302 Thermodynamics Il

Introduction, Psychometrics and moist air properties, air conditioning process, summer and
winter air conditioning cycles, HVAC system classification — HVAC system analysis and
selection, building air distribution and in-room terminal system. Basic central cooling and
heating air conditioning system, decentralized cooling and heating, district cooling and
heating systems. Air conditioning system for comfort application (residence, commercial and
public, hotels, motels, education spaces, and health care facilities). Heating and cooling load
calculations, Air distribution systems, Duct design, Chilled water piping network and piping
design, Control in air conditioning systems.

Text Book

Basic Refrigeration and Air Conditioning by Ananthanarayanan, McGraw Hill, 2013.
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EMM 403 Fluid Machinery 3(2,2,1)
Prerequisite: EMM301 Fluid Mechanics 11

Introduction to turbo machines (definition, basic equation, similarity analysis). Flow analysis
(one-dimensional fluid flow in turbo machines, two dimensional cascades in turbo machinery,
and three dimensional flow). Types of pumps, fans, turbines and compressors. Thermal and
hydraulic design and analysis of pumps, fans, turbines and compressors. Component
selection, system design and performance evaluations.

Text Book

Fundamentals of Turbo machinery William W. Peng Wiley

EMM 404 Low Current Distribution Systems 3(2,2,1)
Prerequisite: EME208 Electric Circuits 11

Fire Alarm Industry Codes and Standards, building, fire, and life safety codes, requirements
for fire detection and alarm systems, NFPA 72 and design. introduction about Fire Alarm
System, Type of Detectors, types of Call points, Manual Station, Break Glass, Alarms,
Modules, Fire Alarm Control Panel F.A.C.P, cables and pipes network, Telephone System,
Data Network, audio / video System, security system. Recognize general requirements for the
inspection, testing, and maintenance of low current systems.

Text Book

-NFPA 72: National Fire Alarm and Signaling Code

-Egyptian Code

EME405 Automatic Control 3(2,2,1)
Prerequisite: EMM304 Vibrations & System Dynamics

Introduction to control systems (definition, control terminology, control system configuration,
classification of control systems, feedback control theory). Basic components of process
control loops — Block diagram representation, transfer function, state space modeling, and
signal flow graph. Transient response and steady-state accuracy. Stability. System analysis
(root loci, frequency response: bode plot and polar plot) — Nyquist stability. Introduction to
control system design

Text Book

Automatic Control Systems, by Farid Golnaraghi, Benjamin C. Kuo McGraw-Hill Education;
10th edition, 2017.

EMMA406 Fire Fighting Systems 3(2,2,1)

Prerequisite: EMM301 Fluid Mechanics 11

Combustion and extinguishing theory for fire and explosion. Agents for fire extinguishing and
flammability limits. Applicable Standards, Codes and Life Safety for firefighting system
limitation, Fire Detection and Alarm System, Fire Fighting Systems, Manual Fire Fighting
Systems (Portable Fire Extinguishers, Standpipe System, Fire Hydrant and Fire Department
Connection), Automatic Fire Fighting Systems (Automatic Wet Suppression Systems,
Automatic Dry Suppression Systems), Case Study and firefighting system design

Text Book

Fire Protection Systems, A. Maurice Jones Jr. Publisher: Jones & Bartlett Learning; 2nd
edition, 2014.
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EMMA407 Plumbing Systems 3(2,2,1)
Prerequisite: EMM301 Fluid Mechanics 11

Types of water services in buildings and facilities. Codes and standards for water supply and
drainage systems. Water demands estimation, Systems of domestic water circulation, sizing of
domestic water storage and piping system, Domestic hot water system and heating capacity,
Sanitary drainage system (single pipe system, two pipes system, plumbing fixtures and
fixtures units, sizing of drainage water piping system, sump pits and sump pumps, Rainwater
drainage system, Ventilation system.

Text Book

Plumbing Systems: Analysis, Design, and Construction by Tim Wentz Prentice Hall; 1st
edition, 1996.

EMM408 Combustion and Engines 3(2,2,1)
Prerequisite: EMM302 Thermodynamics Il

Air standard cycles, Fuels-air cycles, and actual cycles, Reacting systems and thermo-
chemistry. Theory of combustion: Heat of reaction, flame temperature and combustion
products. Chemical equilibrium and reaction kinetics. Structure of flames and flame
transmitting. Combustion in spark ignition/compression ignitions engines. Explosion and
detonation. Fuel injection for diesel and spark ignition engines. Pollutant formation in
combustion. Reduction of emission by modification of combustion parameters.— Emission
control — Energy balance of engines — testing and performance maps.

Text Book

Turns, S. R., "An introduction to Combustion: concepts and applications”, 2nd ed., McGraw-
Hill Inc., 2000

EME409 Electric Power Distribution Systems | 3(2,2,1)
Prerequisite:EME307 Electrical power systems

Introduction to Egyptian code, IEC&NEC standers, Load Estimation per Egyptian Code,
design of indoor lighting system according to code by using DIALux program, design of
outdoor lighting (streets/sports area), types/selection of circuit breaker, types /selection of low
voltage cable, types /selection of normal and power sockets ,Cable Routing, Design of Panel
Board ( lighting /sockets) and wiring system.

Text Book

-IEC — ANSI/IEEE Standards

-Egyptian Code

-Protection of electrical networks by Christophe PREVE

-Technical guide MV/LV transformer substations - ABB / Schneider

EMEA410 Electric Power Distribution Systems 11 3(2,2,1)
Prerequisite: EME409 Electric Power Distribution Systems |

Low / Medium voltage distribution systems:(A.C., and D.C. systems, Ring main unit
(R.M.U), medium voltage panels design, power factor Correction Types / design, medium
voltage cables type /design Short Circuit Calculation, Voltage Drop Calculation, bus bar
selection / design , medium /low voltage panels component design, Transformer sizing and
Selection, Generator Sizing, Distributor, U.P.S types / selection, Earthling system for
lightning and medium / low voltages design.

Text Book

-IEC — ANSI/IEEE Standards

-Egyptian Code
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-Protection of electrical networks (Christophe PREVE)
-Technical guide MV/LV transformer substations - ABB / Schneider

EMMS501 Process Control and Building Management Systems 3(2,1,2)
Prerequisite: EME405 Automatic Control

Design of PI, PD, PID controllers, Design of servo system, Computers automations including
PLCs, SCADA to control process, Process control in air conditioning systems, Firefighting
systems, lighting systems and powers systems. Security and observation, Access control, Fire
alarm system, Lifts, elevators etc., Plumbing, Closed-circuit television (CCTV), Other
engineering systems, Control Panel, PA system, Alarm Monitor, Security Automation

Text Book

Modern Control Engineering, by Katshuhiko Ogata Pearson; 5th edition, 2009.

EMES502 Electrical machines 3(2,2,2)
Prerequisite: EME208 Electric Circuits 11

Magnetic circuits, energy conversion, one phase and three phase transformers, EMF and
MMF equations, DC machines analysis, construction and principles, Single phase induction
motors. Three-phase Induction machines (construction, principles, equivalent circuits, torque
speed characteristics, parameters determination, soft start, induction generator... etc).
Synchronous machines (construction, principles, equivalent circuits, starting, power angle,
parameters determination, parallel operations of alternators...etc). Speed control.

Text Book

Electric machines by Charles and Hubert.

EMMS503 Refrigerators and AC Systems and Equipment 3(2,1,2)
Prerequisite: EMM 401 Refrigeration, EMM 402 Air Conditioning Systems

Air conditioning systems and classifications, Air terminal units (air handling units, fan coil
units), Sections of air handling units (filters, cooling and dehumidifying coils, heating coils,
Humidifiers, Fans), Chillers (air cooled chillers, water cooled chillers, cooling towers),
condensing units and its components, Desiccant dehumidifiers, Chilled water networks and
pumps, energy recovery systems, expansion devices, unitary air conditioning units.

Text Book

Basic Refrigeration and Air Conditioning by Ananthanarayanan McGraw Hill, 2013.

EMES504 Computer Applications in ElectroMechanical Systems 3(2,1,2)
Prerequisite: EMM 402 Air Conditioning Systems, EME409 Electric Power Distribution
Systems |

Computers software in air conditioning systems, Cooling load calculations software, Air duct
design software, water networks and hydronics systems software, hydraulic calculations
software for firefighting systems, lighting distributions software, electric power software,
recent soft wears in electromechanical systems.

Text Book

Nonlinear Control and Filtering Using Differential Flatness Approaches: Applications to
Electromechanical Systems by Gerasimos G. Rigatos , Springer; 2015.
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Elective Courses

Elective 1: Students shall select one course from the following three alternatives

EMES505 Renewable Energy 3(2,2,1)
Prerequisite: EMM206 Thermodynamics |

Introduction to the broad range of renewable alternative energy systems available to relieve
and reduce the use of pollution-producing fossil fuel-based energy systems in construction
and transportation. Covers description and basic operation principles of Solar, Wind,
Geothermal, Hydro Power, Biomass and Fuel Cells. Presents the advantages and
disadvantages of each of the renewable energy systems and advantages of integrating these
systems into usable power. Practical applications for renewable systems will be discussed in
class lectures and further illustrated with hands-on laboratory backup experiments and field
trip examples.

Text Book

Renewable Energy: Power for a Sustainable Future, by Godfrey Boyle Oxford University
Press; 2nd edition, 2004.

EMES07 Elevators and Escalators 3(2,1,2)
Overview of elevators and escalators aspects, Planning and traffic analysis aspects, User
safety aspects, Public service elevators and escalators, locations components, operation and
method of installation, commercial elevators and escalators. Anatomy of an escalators:: step;
Drive, step chain, lubricant free step chain; carriage, tracking system, safety benchmarking
study. Planning: suitability for location, arrangements, width of step, internal/external drive,
pit dimensions, angle of incline. Electrical systems: Safety devices, design principles, motor
sizing and selection, drives, methods of starting, stopping and slowing down. Elevator and
escalators backing.

Text Book

Vertical transportation: elevators and escalators by George R. Strakosch, Wiley, 2nd Edition,
1983.

EMMS509 Solar Thermal and PV Systems 3(2,2,1)
Prerequisite: EMM305 Heat Transfer

Solar energy (solar radiation intensity, angles, estimations and measurements), Solar energy
systems, solar thermal collectors, solar water heaters, solar thermal power generation, Photo
voltic cells operation and efficiency, PV solar power system, Solar energy storage systems. ,
Design/selection of PV cell , inverter type, meters , measurement / monitoring devices ,
AC/DC protection device & AC/DC cables.

Text Book

Solar Energy: The Physics and Engineering of Photovoltaic Conversion, Technologies and
Systems by Olindo Isabella, Klaus Jager , Arno Smets, René van Swaaij, Miro Zeman , UIT
Cambridge Ltd, 2016

Elective 2: Students shall select one course from the following three alternatives

EMES506 Advanced Industrial Electronics 3(2,2,1)
Prerequisite:EME306 Electronic Devices and Circuits

Semiconductors diodes and Diodes applications, Resonant converters. Feedback and
oscillator circuit, Power supply applications. Two terminal devices, Residential and industrial
applications. Electric utility applications. Practical converter design considerations,
operational and power amplifiers, .
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Text Book
Electronic Devices and Circuit Theory by Robert L. Boylestad, : Louis Nashelsky, Pearson
11th edition, 2013.

EMES508 Communications Engineering 3(2,2,1)
Prerequisite: EMM 404 Low Current Distribution Systems

Signals and systems, Fourier transforms of signals and systems, Complex representation of
base-band signals, Hilbert transform Band-pass signal representation, Analog Modulation,
Amplitude Modulation, AM detectors, Frequency Modulation, FM detectors, Noise
performance in analog modulation, Sampling Theory Pulse Modulation, PAM, PPM, PWM.
Digital pass-band modulation, PSK, FSK, ASK, QAM, Coherent and non-coherent
modulation, Bandwidth efficiency of digital modulated signal, Power spectra of digital
modulated signal, noise performance in digital modulation.

Text Book

Communication systems", by Simon Haykin, John wiely & sons, New York

EMES510 Electrostatic and Electromagnetic fields 3(2,2,1)
Prerequisite: EME208 Electric Circuits Il

Applications of Electromagnetic Field Theory , Differences between Circuit Theory and
Electromagnetic Field Theory, Mathematical Preliminaries and Vector analysis. Electrostatic
Fields Static electric fields. Steady electric currents. Static magnetic field. Varying fields and
Maxwell's equations Electromagnetic Fields and Waves, Guided Waves, Transmission Lines,
Radiation and Antennas.

Text Book

Electromagnetic Field Theory and Transmission Lines by G. S. N. Raju, Pearson India, June
2006.

Elective 3: Students shall select one course from the following three alternatives

EMES506 Electro-Hydraulic Circuits 3(2,2,1)
Prerequisite: EMM501 Process Control and Building Management Systems

Basic and components of hydraulic power systems, Hydraulic pumps, Hydraulic fluids,
hydraulic valves, lines, fittings and seal, hydraulic modeling and simulation, hydraulic circuit
design, hydrostatic transmission, Dynamic modeling and simulation, electric components,
electro-hydraulic switches and switching circuitry, proportional and servo hydraulics, PLCs
and hydraulic power.

Text Book

Fluid Power Engineering by M Rabie McGraw-Hill Education; 1st edition, 2009.

EMES508 Codes and Specifications of ElectroMechanical Systems 3(2,2,1)
International standards, IEC standards regarding the main specifications, testing, inspection
and commissioning of electrical equipment and drives. Firefighting system international
codes and standards, NFPE, HVAC codes and standards, International building codes,
Plumbing codes.

Text Book

Egyptian local codes, NFPA codes, NEC codes, ASHAREA codes and standards,
International building codes.
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EMES510 Computer Networks 3(2,2,1)
Computer network architectures, protocol types (e.g. TCP/IP and OSI), Protocols Layers,
network programming. Transmission media, encoding systems, circuit and packet switching,
multiple access arbitration. Network routing, congestion control, flow control. Transport
protocols, real-time, multicast, network security. Laboratory: Design, apply, analyze, and
evaluate communication network protocols under Linux or Windows NT operating systems.
Emphasis on identifying problems, proposing alternative solutions, implementing prototypes
using available network protocols and evaluating results.

Text Book

Computer Networks", by Andrew S. Tanenbaum, 5th ed., Prentice Hall, 2011.

Elective 4: Students shall select one course from the following three alternatives

EMM512 Cold Stores and Industrial Refrigeration 3(2,2,1)
Prerequisite: EMM 401 Refrigeration

Food storage and equipment, cooling and freezing times of food, food microbiology and
refrigeration, refrigeration load, refrigerated facilities design, methods of precooling fruits,
vegetables and cut flowers, industrial food freezing system, meat, poultry and fishery
products, industrial applications (ice manufacturing, refrigeration in the chemical industries,
low temperature applications and Cryogenics).

Text Book

Handbook of Air Conditioning and Refrigeration by Shan K. Wang, McGraw Hills, 2 Edition,
2016

EMM516 Automotive Engineering 3(2,2,1)
Prerequisite: EMM408 Combustion and Engines

Engine and associated systems (fuel, ignition, cooling, lubrication). Turbocharging.
Transmission. Steering. Braking. Suspension. Emission-control systems. Recent advances.
Thermodynamic analysis of fuel-air cycles. Combustion charts. Chemical equilibrium and
dissociation. Control of exhaust emissions. Engine friction. Heat transfer. Engine energy
balance. Testing and performance maps.

Text Book

Automotive Engineering Fundamentals by Jeffrey K. Ball, Richard Stone, SAE International,
ISBN 978-0-7680-0987-3, 2004.

EMM518 Thermal power Stations 3(2,2,1)
Prerequisite: EMM302 Thermodynamics Il

Introduction, a steam power cycles review, steam generators, steam generator controls, soot
blowing and blow down, boiler materials, fuel system, reduction of emissions. Steam
Turbines, Condensers, Cooling Towers, Combined cycles plants, heat recovery generators.
Course Project.

Text Book

Thermal Power Plant , Design and operation by Dipak Sarkar, Elsevier, 1st Edition,
ISBN:9780128017555, 2015

EMM/ES521 Project 3(3,0,1)
EMM/E522 Project 3(3,0,1)
The student deals with the analysis and design of a complete engineering project using the
fundamentals, principles and skills he gained during his study. The project report presented by
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the student should include the details of the analysis and design satisfying the concerned
codes requirements, the computer applications as well as the experimental work when
necessary, in addition to the technical engineering drawing of his design. The project report is
to be submitted and discussed by the end of the project. The student should prove his
complete understanding of the elements of the project and his capability to apply them in his
future engineering.
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Subject Area CR| % R N.ARS
equirements
A | Humanities and Social Sciences (Univ. Req.) 18 | 10.11 9-12%
B | Mathematics and Basic Sciences 36 | 20.22 20-26%
C | Basic Engineering Sciences (Faculty/Spec. Req.) 40 | 22.47 20-23%
D | Applied Engineering and Design 39 | 2191 20-22%
E | Computer Applications and ICT 18 | 10.11 9-11%
F | Projects and Practice 15 | 8.42 8-10%
G | Discretionary (Institution character-identifying) 12 | 6.74 6-8%
Total 178 100%

A. Humanities and Social Sciences (Univ. Req.) Courses

Code Course Title Credit Hours
HS101 English Language 2
HS102 Human Rights 2
HS201 Technical Writing 2
HS202 Engineering Economics 2
HS401 Legislation and Engineering Ethics 2
Humanity — Elective 1 (Student shall select one from) 2
HS302 Human Resource Management

HS304 Strategic Management

HS306 Computer and Society

HS308 Accounting

Humanity — Elective 2 (Student shall select one from) 2
HS402 Foundations of Marketing

HS404 Introduction to Finance

HS406 Human Computer Interaction

UHS408 Sustainable Development

Humanity — Elective 3 (Student shall select one from) 2
HS501 Specifications and feasibility studies

HS503 Analytical Skills and Critical Thinking

HS505 Communication Laws and Codes

HS507 Construction Contracts and Law

Humanity — Elective 4 (Student shall select one from) 2
HS502 Professional Communication Skills

HS504 Principles of industrial health

HS506 Social Risks and Security of Computer Systems

HS508 Risk Management

Total Hours 18
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B.Mathematics and Basic Sciences Courses

Code Course Name el
Hours
FRB101 Mathematics | 3
FRB102 Mathematics 11 3
FRB201 Mathematics IlI 3
FRB202 Mathematics 1V 3
FRB107 Physics | 3
FRB108 Physics 11 3
FRB103 Mechanics | 3
FRB104 Mechanics 11 3
FRB105 General Chemistry 3
FRE102 Computer Programming 3
FRB301 Numerical Methods 3
FRB302 Probabilities & Statistics 3
TOTAL 36
C. Basic Engineering Sciences (Faculty/Spec. Red.) Courses
Code Course Name crsel
Hours
FRM109 Engineering Graphics 4
FRM106 Production Engineering 3
CMC201 Structural Analysis | 3
CMC202 Structural Analysis 11 3
CMC203 Properties of Engineering Materials 3
CMC204 Construction Materials 3
CMC205 Construction Engineering Drawings 2
CMC207 Surveying for Engineers-1 3
CMC208 Basic architectural Engineering 2
CMC209 Concrete Technology 2
CMC210 Fundamental of Thermal Engineering 3
CMC301 Hydraulics for Civil Engineers 3
CMC302 Water Resources, Irrigation and Drainage 3
CMC303 Structural Analysis 11 3
Total 40

D. Applied Engineering and Design Courses

Code Course Title Credit Hours
CMC304 Design of R.C. structures-1 3
CMC305 Soil Mechanics 3
CMM308 Technical Installations in Buildings 3
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CMC401 Design of Metallic Structures-1 3
CMC402 Design of Metallic Structures-2 3
CMC403 Environmental & Sanitary Engineering 3
CMC404 Design of Hydraulic Strictures 3
CMC406 Environmental Engineering 3
CMC407 Foundation Engineering 3
CMC409 Design of R.C. Structures-2 3
CMC412 Highway Engineering 3
CMC501 Concrete and Steel Bridges 3
CMC503 Dynamics of Structures 3
Total 39

E.Computer Applications and ICT Courses

Code Course Title Credit Hours
CMC206 CAD for Civil Engineering 3

CMC306 Surveying for engineers-2 3

CMC307 Building Construction & City Planning 3

CMC309 Project Management 2

CMC405 Construction Management 2

CMC411 Cost Engineering & Quantity Surveying 2

CMC502 Computer Applications in Civil Engineering 3

Total 18

F. Projects and Practice Courses

Code Course Title Credit Hours
CMC408 Construction Methods 2

CMC410 Slope Stability & Retaining Structure 2

CMC504 Quality Control & Inspection of Structures 3

CMM506 Equipment for Construction 2
EMM(E)521 Project | 3
EMM(E)522 Project Il 3

Total 15
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G. Elective Courses

Code Course Credit
Hours

Elective Course-1 3

CMC505 Building Construction

CMC507 Advanced Engineering Materials

CMC509 Special Topics in Structural Analysis

Elective Course-2 3

CMC 511 Techniques of Planning, Scheduling and Project Control

CMC 513 Construction Management-2

CMC515 Urban Planning

Elective Course-3 3

CMM508 Transportation & Logistics

CMM 10 Prefabricated Water and Prestressed Concrete Structures

CMC512 Analysis and Design of Composite Structures

Elective Course-4 3

CMC 514 Special Topics in Geotechnical Engineering

CMC516 Total Quality Management

CMC 518 Value Engineering in the Construction Industry

TOTAL 12

delw 120 a8l o odils o (e deln 240 Sl cupas llall gasa o) e LS
Jae o dpeliall slindl aal 8o alls 8 831 j0 JS 8 (aald 3)

Code Course Title Credit Hours | Prerequisites
CMC/E380 Field Training | 1 120 Credit Hours
CMC/E480 Field Training Il 1 120 Credit Hours
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Program Courses Prerequisites

Fall Spring
Code Course Name P_rereqm Code Course Name P_rereqm
sites sites
FRB101 Mathematics | FRB102 Mathematics |1 FRB101
FRB103 Mechanics | FRB104 Mechanics Il FRB103
_ | FRB105 General Chemistry FRM106 Production Engineering
g FRB107 Physics | FRB108 Physics Il FRB107
Z’ FRM109 | Engineering Graphics FRE110 Computer Programming
L | UHS101 | English language UHS102 Human Rights
FRB201 | Mathematics 111 FRB102 | FRB 202 | Mathematics IV FRB201
CMC201 | Structural Analysis-1 FRB104 | CMC202 | Structural Analysis- 2 CMC201
CMC203 ll?/Tg'Ezerglis of Engineering | FRB107 CMC 204 | Construction Materials CMC203
CMC205 Const.ructlon Engineering | FRM109 CMC 206 | CAD for Civil Engineers CMC205
Drawings
CMC207 | Surveying for engineers-1 FRB101 CMA208 Ba5|_c Ar(_:hltectural FRM103
Engineering
L FRB107
(18]
s | CMC209 | Concrete Technology CMM210 Fun_damgntal of Thermal
engineering
|5
§ UHS201 Technical Writing UHS202 Engineering Economics
FRB 301 | Numerical Method FRB201 | FRB 302 | Probabilities & Statistics | FRB201
CMC301 Hyd_raullcs for Civil FRB107 CMC302 Water_Resources, Irrigation| CMC301
Engineer & Drainage
CMC303 | Structural Analysis-3 CMC202 | CMC304 | Design of R.C. structures-1| CMC202
CMC305 | Soil Mechanics CMC204 | CMC306 | Surveying for engineers-2 | CMC207
CMC204 CMM210
§ CMC307 Bylldlng C_onstructlon & CMM308 Te(_:hmcal Installations in
> City Planning Buildings
©
=
= | cMc309 Project Management UHS3XX | Humanities—Electivel
CMC401 Design of Metallic CMC202 CMC402 Design of Metallic CMC401
Structures-1 Structures-2
CMC403 Env!ronrr_lental & Sanitary | CMC301 CMC404 De_sngn of Hydraulic CMC301
Engineering Strictures
CMC405 | Construction Management | CMC309 | CMC406 | Environmental Engineering] CMC403
CMC407 | Foundation Engineering CMC305 | CMC408 | Construction Methods
i _ | CMC304 ili ining| CMC305
_ | cMcaoe g)e5|gn of R.C. Structures CMC410 Slope Stability & Retaining
= Structure
(<5
> Cost Engineering & . L CMC305
ﬁ CMC411 Quantity Surveying CMC412 | Highway Engineering
5 2. 2
2 | uHs401 'Efr?i'css'a“o” & Engineering UHS4XX | Humanities — Elective 2
CMC501 Co_ncrete and Steel CMC409 CMC502 Cpr’_nputer_ App.llcatlons in | FRE110
Bridges Civil Engineering
CMC503 | Dynamics of Structures CMC202 CMC504 Quallty_ Control & CMC202
= Inspection of Structures
s -
> | CMC5XX | Elective Course-1 CMMs0p | Eduipment for
S Construction
iT | CMC5XX | Elective Course-2 CMC5XX | Elective Course-3
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Fall Spring
Code Course Name P_rerequi Code Course Name P_rerequi
sites sites
CMC509 | Project-1 CMC5XX | Elective Course-4
UHS5XX | Humanities—Elective3 CMC512 | Project-2
UHS5XX | Humanities—Elective4
Elective Course Prerequisites
Code Course Prerequisites
Elective Course 1
CMC505 Building Construction
CMC507 Advanced Engineering Materials CMC202, CMC204
CMC509 Special Topics in Structural Analysis CMC202
Elective Course 2
CMC 511 Techniques of Planning, Scheduling and Project CMC309
Control

CMC 513 Construction Management-2 CMC405
CMC515 Urban Planning CMC307

Elective Course 3

CMM508 Transportation & Logistics

CMM510 Prefabricated Water and Prestressed Concrete CMC409
Structures

CMC512 Analysis and Design of Composite Structures CMC402

Elective Course 4

CMC 514 | Special Topics in Geotechnical Engineering CMC407

CMC516 Total Quality Management CMC504

CMC 518 Value Engineering in the Construction Industry
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1% year FRB101 (CR 3) FRB103 (CR 3) FRB105 (CR 3) FRB107 (CR 3) FRM108 (CR 4) UHS101 (CR 2)
Fall semester Mathematics | Mechanics | General Chemistry Physics | Engineering English language
( 18 credits ) [2+2+0] [2+2+0] [2+142] [2+242] ﬁ@p_hics [2+4+1] [2+0+0]
————
¥
15! year FRB102 [CR 3) FRB104 (CR 3) FRE110 (CR 3) FRB108 (CR 3) FRM106 (CR 3) UHS102 (CR 2)
Spring t ics Il Mechanics Il Computer Progr. Physics II Production Eng. Human Rights
[ 17 credits ) [2+2+2] [2+2+0] [2+4043] [2+42+2] [2+0+3] [2+0+0]
27 vear FRB201 (CR 3) CMC201 (CR 3) CMC207 (CR 3) CMC203 (CR 3) €MC209 (CR 2) €MC205 (CR 2) UHS201 (CR 2)
Fall semester Mathematics lll Structural Analysis ‘Surveying for Properties of Eng. Concrete Tech. Construction Eng. Technical Writing
[ 18 credits ) [2+2+0] 1[243+0] Engineers [2+2+1] Materials [2+42+1] [1+2+0] Drawings [1+2+0] [2+0+0]
—F— I _ l ——
274 year FRB202 (CR 3) CMC202 (CR 3) CMC 204 (CR 3) CMM210(CR3) CMA208 (CR 2) UHS202 (CR 2)
Spring semester Math IV Structural Analysis Construction Fund. of Thermal Basic Arch. Eng. Engineering
(19 credits ) [2+2+0] 2 [242+1] Mmrialls I[z+z+|J] engineering [2+2+0] [1+2+0] Economics [2+0+0]
34 year FRB301 (CR 3) CMC303 (CR 3) CMC305 (CR 3) CMC301 (CR 3)
Fall semester Numerical Structural Analysis Soil Mechanics Hydraulics for Civil
( 17 credits) Method [2+2+0] 3 [243+0] [24340] Engineer [243+1]
| I l—%
3 year FRB302 (CR 3) CMC304 (CR 3) CMC308 (CR 3) CMC302 (CR 3) UHS3XX (CR 2)
Spring semester Probabilities & Design of R.C. Tech. Inst. in Water Res., Irrig. & Humanities-Elective
(17 credits ) Statistics [2+2+0] structures 1 [2+3+0] Buildings [2+2+0] Drain [2+43+1] 1 [2+0+0]
— } 3 —
4 year C€MC401 (CR 3) CMC409 (CR 3) CMC407 (CR 3) CMC403 (CR 3) UHS401 (CR 2)
Fall semester Design of Metallic Design of R.C. Foundation Enviro. & Sanitary Legislation & Eng.
( 18 credits ) Structures 1 [2+3+0] Structures 2 [243+0] Engineering [2+3+0] Eng. [2+2+0] Ethics [2+0+0]
4% year CMC402 [CR 3) CMCA10 (CR 2) €MC412 (CR 2) CMCA06 (CR 2) CMC404 (CR 3) CMC408 (CR 2) UHSA4XX (CR 2)
Spring semester Design of Metallic Slope Stability & Highway Envirenmental Eng. Design of Hydraulic Construction Humanities-Elective
(17 credits) Structures 2 [2+3+0] Reta. Struc. [1+2+0] Engineering [1+0+2] [1+240] Strictures [2+340] Methods [14240] 2 [2+0+0]
| ]
5th year €MC503 (CR 3) CMC501 (CR 3) CMC509 (CR 3) UHSS5XX (CR 2)
Fall semester Dynamics of Concrete and Steel Project | Humanities-Elective
( 17 credits ) Structures [2+3+0] Bridges [2+3+0] [243+0] 3 [2+0+0]
5thyear CMC504 (CR 2) CMCS506 (CR 3) €MC512 (CR 3) UHS5XX (CR 2)
Spring semester Quality Cont. of Equipment for Project 2 Humanities-Elective
{ 18 credits ) Struc, [2+0+0] Const, [2+42+1] [0+6+0] 4 [240+40]
[:] Humanities and Social Sciences (18 CR - 10.11 %) D Mathematics and Basic Sciences (36 CR —20.22 %) D Basic Engineering Sciences (40 CR - 22.47 %) I:l Applied Engineering & Design {39 CR - 21.91 %)

STUDY PLAN FOR CONSTRUCTION ENGINEERING AND MANAGEMENT PROGRAM — CLASS 2017

. Computer Applications and ICT (18 CR - 10.11 %) D Projects and Practice (15 CR - 8.43 %)

[l oiscretionary subjects (12 CR — 6.74 %)

TOTAL PROGRAM CREDITS: 178 Credits
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COURSE DESCRIPTION

CMC 201 Structural Analysis-1 3(2,3,0)
Prerequisites: FRB 104 Mechanics |1

Definition of a structure, its support condition and its various structural forms in addition
various loading conditions that a structure must support. Study the stability and determinacy
of structures. Basic concepts of structural analysis. Calculations of reaction forces,
calculations of the internal forces (normal forces, shear forces and bending moments) and its
distribution on statically determinate beams, frames and arches Member forces in trusses.
Influence lines and its use to calculate the maximum response functions in structures.

Text Book

Structural Analysis by Russell C. Hibbeler, Pearson, 9th Edition, 2014

CMC 202 Structural Analysis-2 3(2,2,1)
Prerequisites: CMC 201 Structural Analysis-1

Properties of Areas, Normal stresses: Axial stresses, Shear stresses, thermal stress and
bending stresses. Transverse loading and torsional stresses, Principal stresses and strains,
Elastic deflection of beams. Method of three-moments equations for continuous beams.
Buckling of columns.

Text Book

Structural Analysis by Aslam Kassimali, CL Engineering, 5th Edition, 2014

CMC203 Properties of Engineering Materials 3(2,2,1)
Prerequisites: FRB107Physics |

Mechanical, physical and chemical properties of engineering materials. Stress-strain behavior,
strength, ductility, toughness, and resilience - Testing machines - Calibration devices - Strain
gauges - Mechanical properties in tension, compression, bending, shear and torsion. Impact —
Fatigue - Hardness.

Text Book

Engineering Materials: Properties and Selection by Kenneth G. Budinski, Pearson, 9th
Edition, 2014

CMC 204 Construction Materials 3(2,2,0)
Prerequisites: CMC203 Properties of Engineering Materials

Mineral binding materials {Lime, Gypsum & Cement} - Concrete aggregates - Building
Rocks - Steel reinforcement — Steel reinforcement - Bricks - Fiber — timber.

Text Book

Construction Materials, Methods and Techniques by William P. Spence, Delmar Cengage
Learning, 4™ Edition, 2016

CMC 205 Construction Engineering Drawings 2(1,2,0)
Prerequisites: FRM109 Engineering Graphics

Introduction to construction engineering as related to municipal and regional projects. A brief
review of the construction industry. Site layout, erection of steel and concrete structures.
Drawing to demonstrate the concepts of various types of civil engineering and construction
projects which include: residential and industrial buildings, water resources projects, urban
transportation systems, coastal development projects, and environmental protection projects.
Design and construction drawing which include architectural systems, structural systems,
mechanical and electrical installation .Field trips and analysis of local construction projects.
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Text Book
Building Construction Illustrated by Francis D. K. Ching, Wiley, 5th Edition, 2014

CM206 CAD for Civil Engineering 3(2,0,2)
Prerequisites: CMC 205 Construction Engineering Drawings

Irrigation structures: Earth works, retaining walls, bridges, culverts, siphons, regulators, and
weirs. Utilities structures: Valve chambers, nan holes, settling tanks, filter house, roads
intersections. Reinforced concrete structures: footings, column slabs and beams. Steel
structures: columns and beams. Drawings of civil and environmental engineering projects,
which includes: residential and industrial buildings, water resources projects, urban
transportation systems, coastal development projects, and environmental protection projects.
Text Book

A Textbook of Engineering Drawing: Along with an Introduction to AutoCAD, International
Publishing House, 2015.

CMC207/UIC205 Surveying for Engineers-1 3(2,2,1)
Prerequisites: FRB 101 Mathematics |

Measurement systems and equipment- Handling, adjustment, and regular maintenance of
Survey equipment. Theodolites and level instruments- principles of measurements; angular
measurements; traverse computations and adjustments. Distance measurements, optical
(tacheometric, substance bar), EDM; area computations and subdivision of plots; spirit and
trigonometrical levelling; introduction to triangulation, trilateration, resection, intersection
and radiation as methods for provision of controls. Coordinate systems for engineering works:
Setting out of engineering works. Areas of irregular objects, Longitudinal sections and cross
sections- formation level, calculation of cross-sectional areas- Volumes- the end areas
method, the prismoidal method, volumes of large earthworks. Balance of cut and fill, volumes
from contours. Mass haul diagrams cumulative volumes bulking and shrinkage factor
correction.

Text Book

Elementary surveying. An introduction to geomatics by Ghilani C.D., Wolf P.R., PH 2011,
ISBN 0132554348

CMA208/CCA301 Basic Architectural Engineering 2(1,2,0)
Prerequisites: FRM109 Engineering Graphics

Role of the architect and other engineers in building construction, Architectural design
fundamentals, Building components and materials, Architectural drawing and detailing.

Text Book

Principles and Practice of Engineering by Mark McAfee, ASCE, Second Edition, 2010

CMC209 Concrete Technology 2 (1,20
Prerequisites: CMC 204 Construction Materials

Introduction to concrete as a structural material - Mixing water - Concrete manufacture -
Properties of fresh concrete - Properties of hardened concrete - Durability of concrete - Mix
design methods - Non-destructive testing - Concrete admixtures - Special concretes.

Text Book

Concrete Technology by E. M. Neville, Pearson, Second Edition, 2010.
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CMM210 Fundamental of Thermal Engineering 3(2,2,0)
Prerequisites: FRB107Physics |

Introduction of Thermodynamics, First low of thermodynamics for closed and steady flow
open system, applying first law of thermodynamics for engineering systems, Entropy and
Second low of thermodynamics, thermal efficiency of heat engines, Refrigeration cycles and
heat pumps, COP of refrigerators and heat pump, gas mixture properties, gas-vapor mixtures
and air conditioners; air conditioning processes and applications, Modes of heat transfer,
Conduction and composite walls, convection, radiation.

Text Book

Fundamentals of Thermal-Fluid Sciences, by Yunus Cengel and Robert Turnerm McGraw-
Hill Education; 4th edition, 2011.

CMC301 Hydraulics for Civil Engineers 3(2,3,1)
Prerequisites: FRB107Physics |

Hydrostatic, hydrostatic applications, pressure forces, flow conservation equation, continuity
equation, energy equation (Bernoulli’s equation),momentum equation, flow measurements,
orifices and weirs, flow in closed conduits, flow in open channels, and flow in pipeline
system; pipes in parallel; pipeline network, pumps.

Text Book

Hydraulics for Civil Engineers by P. Wynn, ICE Publishing. First Edition, 2014

CMC302 Water Resources, Irrigation and Drainage 3(2,3,1)
Prerequisites: CMC 301 Hydraulics for Civil Engineers

Hydrology cycles, rain fall measurements, average rain fall depth consistency check and
adjustments of station, records, estimation of missing data, computation of evapo-
transpiration and infiltration values. Hydrology of Nile basin. Nile water resources. Major
projects constructed on the river Nile and suggested storage projects. Steam flow
measurements, Hydrograph analysis, flood routing, storage operations, ground water
hydrology. Planning of irrigation and drainage networks, water requirements for irrigation,
control and management of irrigation water distribution. Pleminary design of irrigation
systems. Design of drainage networks, environmental and economical aspects.

Text Book

Water and Wastewater Calculations Manual by Shun Lin, C. Lee, McGraw-Hill Professional,
Second Edition, 2007

CMC303 Structural Analysis-3 3(2,3,0)
Prerequisites: CMC 202 Structural Analysis-2

Introduction to statically indeterminate structures, Virtual work method, consistent
deformation method, Slope deflection Method, Moment distribution method, Influence lines
for indeterminate structures, Introduction to Matrix Structural Analysis.

Text Book

Structural Analysis by Aslam Kassimali, CL Engineering, Fifth Edition, 2014

CMC304 Design of R.C. Structures-1 3(2,3,0)
Prerequisites: CMC 202 Structural Analysis-2

Introduction to Reinforced Concrete, Materials used in reinforced concrete, Mechanical
properties of hardened concrete and reinforcing steel, Methods of design, Load factors and
material factors, Behavior of reinforced concrete sections subjected to flexure for: untracked
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stage, working stress stage, and ultimate limit state, Design of sections subjected to flexure
using both Ultimate Strength Limit state method and Working Stress method, Design of
sections for shear, Bond, development length, and reinforcement splices, Design of sections
subjected to axial loads — Design of sections under combined flexure and axial compression.
Serviceability Limit states (deflection and cracking limit states), Floor systems, Design of
solid reinforced concrete one-way and two-way slabs, Design of floor beams, One-way and
two-way hollow block slabs

Text Book

Design of Reinforced Concrete by Jack C. McCormac, Russell H. Brown, Wiley, Fifth
Edition, 2014

CMC 305 Soil Mechanics 3(2,3,0
Prerequisites: CMC 204 Construction Materials

Composition and structure of soils. index properties. Soil description and engineering
classification. Effective stress. Vertical stresses. Shear strength . Lateral earth pressure.
Seepage. Consolidation. Bearing capacity. Slope stability. Experimental determination of soil
characteristics; Atterberg limits, Grain size, Compaction. In-situ density, Permeability, Shear
strength test, Consolidation Exploration, sampling and in situ soil measurements; Soil report.
Text Book

Soil Mechanics by Braja Das, Oxford University Press, 15th Edition, 2013.

CMC306/UIC307 Surveying for Engineers Il 3(2,2,0)
Prerequisites: CMC207 Surveying for Engineers |

Operations in geodesy; spherical excess and Legendre’s formula; shape of the earth - ellipsoid
geoid, vertical deflection, selection of spheroid; coordinate systems, change of coordinate
systems, computations on the spheroid,; Map projections — distortion, conformal mapping,
Gaussian fundamental quantities, isometric co-ordinates, transverse Mercator, UTM
Space-based positioning systems (such as GPS and GLONASS) used in conjunction with
sophisticated mathematical modeling to solve the problems of determining 3-D position on
and near the surface of the earth. GPS system concepts and characteristics, signal structure,
receivers and antennae; GPS measurements, GPS time, error sources and measurement
accuracy,; position determination techniques - single point and differential positioning, static
and kinematic GPS, post mission and Real time processing, DGPS concepts; using GPS for
height determination; reference datum and datum transformation.

Text Book

Elementary surveying. An introduction to geomatics by Ghilani C.D., Wolf P.R., PH 2011,
ISBN: 0132554348.

CMC307 Building Construction and City Planning 3(2,2,0)
Prerequisites: CMC 204 Construction Materials

Introduction, Aim & Definitions, Building Construction Stages, Wall bearing Structures:
Stone construction, Masonry- raw bricks & brick  masonry, Vertical circulation
element: Stairs detailing, Complementary & finishing materials, Construction building
types, Urban, City planning approaches & basic guidelines of the field

Text Book

The Architect's Handbook of Professional Practice, American Institute of Architects, Wiley,
15th Edition, 2013
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CMM308 Technical Installations in Buildings 2(1,2,0)
Prerequisites: CMM210 Fundamental of Thermal Engineering

Thermal Comfort Heating. Ventilation & Air Conditioning. (HVAC), Central heating &
Cooling Systems, Distribution Media, Delivery Devices. Heat and Moisture Transfer in
Buildings, Lighting On-site power generation, Normal electrical systems. Special systems.
Water supply & Drainage systems, types of fixtures, private sewerage systems, Fire
protection systems, Architectural acoustics.

Text Book

Building Technology: Mechanical and Electrical Systems- Architecture by Benjamin Stein,
John Wiley & Sons, 2010

CMM309 Project Management 2(2,0,0)
Project Planning, Scheduling, and control, Project activities and network construction, Critical
path method, PERT, Introduction to Resource scheduling, Project Economy. Applications in
construction projects and case studies

Text Book

A Guide to Project Management Body of Knowledge: PMBOK, by Project Management
Institute, 2016

CMC401 Design of Metallic Structures-1 3(2,3,0)
Prerequisites: CMC 202 Structural Analysis-2

Construction materials, Design criteria and considerations, Design loads of steel structures,
Allowable stresses, Design of tension members, Stability of steel structures against lateral
loads, Bracing systems, Column buckling, Design of axially compressed members, Design of
bracing members, Design of laterally supported beams, Lateral torsional buckling of beams,
Design of laterally unsupported beams, Design of beam-columns, Frames and trusses, Design
of bolted and welded connections, Column bases.

Text Book

Steel Structures Design: ASD/LRFD by Alan Williams, McGraw-Hill Education, First
Edition, 2011.

CMC402 Design of Metallic Structures-2 3(2,3,0)
Prerequisites: CMC401 Design of Metallic Structures-1

Introduction to cold-formed sections. Design of cold formal sections. Industrial buildings —
Cranes — Tall buildings — Long span structures — Introduction to load and resistance factor
design and ultimate design. Plastic analysis of Structures. Behavior of steel frames. Design of
Plate girders.

Text Book

Unified Design of Steel Structures by Louis F. Geschwindner, Wiley, 2 Edition, 2011.

CMC403 Environmental and Sanitary Engineering 3(2,2,0)
Prerequisites: CMC301 Hydraulics for Civil Engineers

Sources of pollution, Water resources and characteristics, Water quality, Water collection
works, Water purification works, Water distribution works, Sewer systems, Wastewater
characteristics, Wastewater treatment works, Wastewater disposal works, Treated wastewater
reuse, Industrial wastes.

Text Book
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Introduction to Environmental Engineering by Mackenzie Davis, David Cornwell , McGraw-
Hill, Fifth Edition, 2012.

CMC404 Design of Hydraulic Structures 3(2,3,0)
Prerequisites: CMC301 Hydraulics for Civil Engineers

Design of water crossing structures (Culverts, Siphons). Hydraulic and Structural design.
Design of Weirs and escapes. Design of Regulators and Barrages. Design of navigation locks.
Types of dams, design of concrete and earth dams, Spillways of dams. Pump stations

Text Book

Hydraulic Design Handbook by Larry W Mays, McGraw-Hill Professional, First Edition,
1999.

CMC405 Construction Management 2(1,2,0)
Prerequisites: CMM309 Project Management

Introduction to construction management, project life cycle, responsibilities and relationships
of construction project partners, management functions, legal organizational structure,
contractual relationships, introduction to project planning, introduction to value engineering,
safety and health in construction.

Text Book

Successful Construction Project Management by Paul Netscher, CreateSpace Independent
Publishing Platform, First Edition, 2014.

CMC406 Environmental Engineering 3(2,3,0)
Prerequisites: CMC403 Environmental and Sanitary Engineering

Introduction to environmental engineering, pollution problems, types of pollution, degrees of
Pollution, sources of pollution, surface water pollution, groundwater Pollution, rain Water
Pollution, sea & ocean water pollution, air pollution. Soil pollution, pollution control,
pollution prevention. Samples conditions, chemical pollutions measuring in water,
microbiological & biological pollution measuring in water, chemical pollutions measuring in
air, chemical pollutions measuring in soil, microbiological & biological pollution measuring
in soil, field pollution monitoring, environmental protection laboratory. Water supply,
wastewater systems, solid waste management, air pollution. Solid waste management:
collection, handling, separation and treatment, disposal, recycling and reuse. Monitoring and
control, noise, air pollution, environmental laws and its applications

Text Book

An Integrated Approach to Environmental Management by Dibyendu Sarkar (Editor), Rupali
Datta (Editor), Avinandan Mukherjee (Editor), Robyn Hannigan (Editor), Wiley, 2015.

CMC407 Foundations Engineering 3(2,3,0)
Prerequisites: CMC 305 Soil Mechanics

Slope stability analysis. Retaining structures. Walls for excavation. Slurry trenches and
braced-cut systems. Types of foundation and design criteria. Design of shallow foundations
and deep foundations, Construction methods. Pile load test. Dewatering and seepage control.
Soil stabilization for foundation support.

Text Book

Principles of Foundation Engineering by Braja M. Das, CL Engineering, 8Edition, 2015.
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CMC408 Construction Methods 2(1,2,0)
Design and construction of formwork systems; horizontal construction and formwork. And
vertical construction and formwork. Concrete technology; mixing and batching concrete
transporting concrete, and placing and compacting concrete. Design and construction of
dewatering systems; open sump system, well point system, and deep well system.; Design
and construction of shoring systems; procedure to construct tunnels, roads, and dams.
Evaluation and selection of appropriate construction technology, value engineering.

Text Book

Fundamentals of Building Construction by Edward Allen, Joseph lano, Wiley, Six Edition
2013.

CMC409 Design of R.C. Structures-2 3(2,3,0)
Prerequisites: CMC304 Design of R.C. Structures-1

Paneled beams, Design of slender columns (braced and untraced), Design of simple
reinforced concrete frames, Design of slab-type and cantilever-type stairs, Design of
reinforced concrete beams subjected to combined shear and torsion. Design of frames,
Brackets, Windbags. Structural Systems for tall buildings. Design of multistory frames.
Design of concrete water tanks.

Text Book

Reinforced Concrete: Mechanics and Design by James K. Wight, James G. MacGregor,
Prentice Hall, Fifth Edition 2008.

CMCA410 Slope Stability & Retaining Structures 3 (2, 2, 0)

Prerequisites: CMC 305 Soil Mech

Stability analysis of Slopes, Embankments and Dams (Cr = 03) Landslide phenomenon:
Types and causes of slope failures, Practical applications; Stability analysis of finite and
Infinite slopes, Wedge methods, friction circle method ; Method of slices, Bishop’s method,
Janbu’s method ; Effect of seepage, submerged and sudden draw down conditions ; Design of
slopes in cutting, Embankments and Earth dams; Site Investigation: Reconnaissance,
Preliminary and detailed investigation, Investigation for foundations ; Advances in stability
analysis of slopes. Earth pressure theories, conditions of applicability, arching effect;
Retaining walls, Cantilever sheet pile wall; Anchored bulk head, Free and fixed earth support
methods, Braced excavation, types, earth pressure, effect of wall rigidity and sequence of
construction, Design of wall and wall supports; tunnels and shafts, pressure distribution,
design of tunnel lining, methods of tunneling, ground loss.

Text Book

Principles of Foundation Engineering by Braja M. Das, CL Engineering, 8Edition, 2015.

CMCA411 Cost Engineering and Quantity Surveying 2(1,2,0)
Importance of cost engineering, cost estimating, types of estimates, feasibility estimate,
budget estimate, detailed estimate, direct cost estimating, quantity take-off, construction
resource pricing, indirect costs, general and administrative expenses, risk and contingency
estimate, concept of cost monitoring and control, cost breakdown structure, earned value
concept, performance indices, cost prediction at completion. Bidding process and
requirements, bid documents, construction quantities, take-off principles, methods of
measurement, pricing for resources, unit pricing, overheads, writing the bill, measuring
and valuation of works during project execution, updating and reporting, construction
project exercises

Text Book
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Cost Analysis and Estimating for Engineering and Management by Phillip F.
Ostwald, Timothy S. McLaren Ph.D. Pearson, 2003.

CMC412 Highway Engineering 3(2,2,0)
Prerequisites: CMC 305 Soil Mechanics
Structural design: Soil classification for, highways, Soil compaction, Drainage of highways

and streets. Evaluation of soil strength for design of pavements, Methods of soil stabilization,
Design of flexible and rigid pavements, Hot and cold asphaltic concrete, Asphaltic macadam,
Maintenance of flexible and rigid pavements. Geometric design: Highway classification,
Traffic volume, Study and analysis of highways capacity, Design of cross section, sight
distances, Vertical alignment of highway, Horizontal alignment of highway, Intersections ( at
grade and grade separation) Highways and environmental ( noise — pollution).

Text Book
Traffic and Highway Engineering by Nicholas J. Garber, Lester A. Hoel, CL Engineering. 5
Edition, 2014.

CMC501 Concrete and Steel Bridges 3(2,3,0)
Prerequisites: CMC409 Design of R.C. Structures-2

Types of bridges, Loads: dead, live, impact, wind and other loadings. Basic design and
construction of various types of bridges: truss, beam and plate girder, slab, box girder.
Bearing and expansion details.

Text Book

Steel-concrete Composite Bridges by Nicholas J. Garber, Lester A. Hoel, ICE Publishing,
2013.

CMC502 Computer Applications in Civil Engineering 3(2,3,0)
Prerequisites: FRE 102Computer Programming

Principle of FORTRAN programming. New computer systems (computer network, internet,
and operating systems). Computer applications in civil engineering (numerical applications,
and engineering applications).

Text Book

Computer Applications in Civil Engineering by Paul D. Spindel, Van Nostrand Reinhold
Company.

CMC503 Dynamics of Structures 3(2,3,0)
Prerequisites: CMC 202 Structural Analysis-2

Types of dynamic loads and the formulation of the equation of motion. Single degree of
freedom systems, free and forced vibrations of multi degree of freedom systems. Response of
structures to earthquakes. Design response spectra for structures, Design criteria for seismic
resistant structures, Seismic response of tall buildings.

Text Book

Dynamics of Structures by Anil K. Chopra, Pearson, 4 Edition, 2011.

CMC504 Quality Control, Inspection and Repair of Structures 3(2,3,0)
Prerequisites: CMC 202 Structural Analysis-2

Introduction to quality improvement techniques. Control charts for variables and attributes.
Quality systems; 1SO 9000, 1SO 14000. Total quality management. Maintenance of
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structures. Inspection and its related subjects. Deterioration of structures, causes and
investigation. Structural behavior and different repair techniques for different structural
materials.

Text Book

Concrete and Steel Construction: Quality Control and Assurance by Mohamed A. El-Reedy,

CRC press, 2013

CMM506 Equipment for Construction 2(1,2,0)
Prerequisites:CMC408 Construction Methods

Engineering fundamentals of moving earth. Tractors and related equipment; tractors,
bulldozers, clearing land, and ripping rock. Scrapers. Excavating equipment; draglines,
clamshells, hydraulic excavators, loaders, and trenching machines. Trucks and wagons. Belt
conveyor systems. Piles and pile driving equipment. The production of crushed stone
aggregate. Cranes; derrick cranes, mobile cranes, and tower cranes.

Text Book

Construction Equipment and Methods: Planning, Innovation, Safety by Leonhard E. Bernold,
Wiley, 1 Edition, 2013

CMC509 Project-1 3(2,3,0)
CMC512 Project-2 3(0,6,0)
Topics are selected by groups of students according to their area of interest upon advisor
approval. Projects address solution to open ended applications using an integrated engineering
approach.

Actual construction projects are selected by groups of students upon advisor approval for
analysis. The management and technology aspects of construction are simulated and
investigated.

Elective Courses
Elective 1: The student should select one from the following courses: 3(2,3,0)

CMC505 Building Construction

The course introduces basic information about: building systems, wall bearing and skeleton
systems, foundations concept, wall and partitions types, ceiling and roofs, damp proofing
materials and details, stairs, building opening, services, and finishing materials.

Text Book

Building Construction: Principles, Materials, & Systems by Madan L Mehta Ph.D., Walter
Scarborough, Diane Armpriest, Pearson, 2 Edition, 2012

CMC 507 Advanced Engineering Materials

Prerequisites:CMC203 Properties of Engineering Materials, CMC 204 Construction
Materials

Polymers and Epoxies, polymers concrete, types, properties and applications of polymers
concrete, Fibers, different types, of fibers reinforced concrete, properties, production and
applications of fiber reinforced concrete, theory of failure of fiber reinforced concrete,
properties of fiber reinforced concrete in compression, tension, bending and shear- Ferro-
cement materials, behavior of Ferro-cement under different stresses - Introduction of theories
of composite materials, Lightweight aggregate, natural and artificial aggregate, lightweight
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concrete, Insulating concrete, structural lightweight concrete, properties of lightweight
concrete, design mixes of lightweight concrete, failure theories of lightweight concrete under
different stresses, Massing and heavy concrete — Special concrete (Refractory concrete, Non
shrinkage concrete), Ceramics, Introduction of Egyptian and International Specifications.
Text Book

Advanced Mechanics of Materials, by Arthur P. Boresi, Richard J. Schmidt, Omar M.
Sidebottom, Wiley, 6 Edition, 2013.

CMC509 Special Topics in Structural Analysis

Prerequisites: CMC 202 Structural Analysis-2

Numerical Methods in structural analysis: finite difference method and finite element method.
Introduction to Plastic analysis of structures: basics, formation of plastic hinges and failure
mechanisms.

Text Book

Advanced Structural Analysis by D. Menon, Alpha Science Intl Ltd, 2009

Elective 2: The student should select one from the following courses: 3(2,30)

CMC 511 Techniques of Planning, Scheduling and Project Control

Prerequisites: HS 202 Engineering Economics, , CMC309 Project Management

Project definition and work breakdown structure. Scheduling and control models and
techniques such as: AOA, AON, bar charting, line of balance. Resource allocation, and
optimal schedules. Documentation and reporting, time and cost control, progress monitoring
and evaluation and computer applications.

Text Book

Project Planning, Scheduling, and Control by James Lewis, McGraw-Hill Education, 2010

CMC 513 Construction Management-2

Prerequisites: CMC405 Construction Management

Project procurement. Competitive bidding budgetary control. Preparation of budgets. Type of
budget. Classification of costs. The need for cash flow forecasting by contractors. The
requirements of forecasting system. Capital lock-up. The factors that affect capital lock-up.
Economic assessments. Profitability measures. Inflation. Accuracy of future estimates.
Financial modeling. Cost-benefit analysis. Plant acquisition. The financing of plant.
Systematic plant selection. Setting hire rates. Plant maintenance.

Text Book

Construction Management by by Kraig Knutson, Clifford J. Schexnayder, Christine
Fiori, Richard Mayo, McGraw-Hill Education, 2 Edition 2008

CMC 515 Urban Planning

Prerequisites: CMC307 Building Construction and City Planning

This course examines the evolving structure of cities and the way that cities, suburbs,
and metropolitan areas can be designed and developed. International cities studied to see
how physical, social, political and economic forces interact to shape and reshape cities over
time.

Text Book

Urban Planning by Jordan Yin, W. Paul Farmer, Dummies, 1 Edition, 2012
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Elective 3: The student should select one from the following courses: 3(2,3,0)

CMC 508 Transportation & Logistics

Transport systems and basic definitions- Introduction to transport planning and
management - Transport operations and scheduling - Logistics supply chain
management - Vehicle routing and scheduling - Cost elements - Private participation in
transport logistics - International technical cooperation in transport logistics - computer
applications

Text Book

Urban Transportation and Logistics by Eiichi Taniguchi, Tien Fang Fwa, Russell G.
Thompson, CRC Press, 1 Edition, 2013

CMC 510 Prefabricated Water and Prestressed Concrete Structures

Prerequisites: CMC 409 Design of RC-Structure 2

Prefabricated concrete: design methods, floor and roof systems, wall panels and construction
joints. Concrete water structures: design considerations, water tightness. Construction of
circular and rectangular tanks. Prestressed concrete: basic principals, methods and systems of
prestressing, partial loss of prestressing, analysis and design for flexural, shear and bearing.
Text Book

Reinforced Concrete: Mechanics and Design by James K. Wight, James G. MacGregor,
Prentice Hall, 5 Edition 2008.

CMC 512 Analysis and Design of Composite Structures

Prerequisites: CMC402 Design of Metallic Structures-2

Theory of composite structures. Analysis and design of simple and continuous girders. Effect
of secondary stresses due to slip and uplift at the interface of concrete slab and steel beam.
Analysis and design of composite connections. Composite columns. Methods of construction
Text Book

Analysis and Design of Steel and Composite Structures by Qing Quan Liang, CRC Press, 1
Edition 2014.

Elective 4: The student should select one from the following courses: 3(2,3,0)

CMC 514 Special Topics in Geotechnical Engineering

Prerequisites: CMC 407 Foundation Engineering.

Foundations on problematic soils, Groundwater movement. Ground water related problems.
Underpinning . Bridge foundations. Protection of foundation structures against soils and
ground water. Geoenviromental fundamentals. Fate and transport of contaminants in the
subsurface. Treatment and disposal methods of waste. Land disposal. Site remediation and
subsurface characterization Containment.

Text Book

Principles of Foundation Engineering by Braja M. Das, CL Engineering, 8Edition, 2015.

CMC 516 Total Quality Management

Prerequisites: CMC504 Quality Control, Inspection and Repair of Structures

Introduction to quality. Quality improvement techniques. Fundamentals of statistics and
probabilities. Control charts for variables and attributes. Lot-by-lot acceptance sampling by
attributes. Acceptance sampling systems. Reliability. Cost of poor quality. Total quality
management. Computers and quality control.

Text Book

Total Quality Management by Dale H. Besterfield, Carol Besterfield-Michna, Glen
Besterfield, Mary Besterfield-Sacre, Prentice Hall , 3 Edition, 2002.
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CMC 518 Value Engineering in the Construction Industry

The value concept: history, definitions, application to the construction industry, incentive
provisions in construction contracts, factors to be considered, application to design. Value
engineering methodology: information phase, speculative phase, analytical phase, proposal
phase, and final report phase. Value engineering study procedures: objective, selecting the
input required, required documentation, life cycle cost methodology.

Text Book

Value Engineering by Alphonse Dell'lsola, RSMeans, 1997
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Subject Area CR| % Reqtlipr\srr?en ts

A | Humanities and Social Sciences (Univ. Req.) 18 |10.11 9-12%

B | Mathematics and Basic Sciences 36 | 20.22 20-26%

C | Basic Engineering Sciences (Faculty/Spec. Req.) 40 | 22.47 20-23%

D | Applied Engineering and Design 39 | 2191 20-22%

E | Computer Applications 18 | 10.11 9-11%

F | Projects and Practice 15 | 8.43 8-10%

Discretionary (Institution character-identifying)

G | subjects 12 | 6.74 6-8%
Total 178 100%
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A. Humanities and Social Sciences (Univ. Req.) Courses

Code Course Title Sl
Hours

HS101 English Language 2

HS102 Human Rights 2

HS201 Technical Writing 2

HS202 Engineering Economics 2

HS401 Legislation and Engineering Ethics 2

Humanity — Elective 1 (Student shall select one from) 2

HS302 Human Resource Management

HS304 Strategic Management

HS306 Computer and Society

HS308 Accounting

Humanity — Elective 2 (Student shall select one from) 2

HS402 Foundations of Marketing

HS404 Introduction to Finance

HS406 Human Computer Interaction

UHS408 Sustainable Development

Humanity — Elective 3 (Student shall select one from) 2

HS501 Specifications and feasibility studies

HS503 Analytical Skills and Critical Thinking

HS505 Communication Laws and Codes

HS507 Construction Contracts and Law

Humanity — Elective 4 (Student shall select one from) 2

HS502 Professional Communication Skills

HS504 Principles of industrial health

HS506 Social Risks and Security of Computer Systems

HS508 Risk Management

Total Hours 18

B. Mathematics and Basic Sciences Courses
Code Course Name Cireeit
Hours

FRB101 Mathematics | 3
FRB102 Mathematics 11 3
FRB201 Mathematics 11l 3
FRB202 Mathematics 1V 3
FRB107 Physics | 3
FRB108 Physics 11 3
FRB103 Mechanics | 3
FRB104 Mechanics 11 3
FRB105 General Chemistry 3
FRE102 Computer Programming 3
FRB301 Numerical Method 3
FRB302 Probabilities & Statistics 3
TOTAL 36
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C. Basic Engineering Sciences (Faculty/Spec. Req.) Courses

Code Course Title ﬁ;eud:;
FRM109 Engineering Graphics 4
FRM106 Production Engineering 3
ulc201 Structural Analysis | 3
uUiC202 Engineering Geophysics | 3
uUiC203 Properties of Engineering Materials 3
uiC205 Surveying for Engineers | 3
UIC206 Construction Materials 3
uic208 Fluid Mechanics 3
ulC209 Engineering Geology 3
UIC303 Hydraulics 3
UIC305 Geotechnical Engineering 3
uUlC308 Highway Engineering | 3
UIC309 Environmental Engineering 3
Total 40
D. Applied Engineering and Design Courses
Code Course Title ﬁ:’?ﬂ:
uUiC204 Structural Analysis Il 3
ulCc210 Transportation Planning and Traffic Engineering 3
UIC306 Design of Reinforced Concrete Structures | 3
UIC310 Engineering Geophysics I 3
uUlC401 Design of Reinforced Concrete Structures I 3
UIC405 Water Supply Engineering 3
ulCc407 Soil Investigation for Highways 3
ulC410 Coastal Engineering 3
ulC402 Under Ground Utility Surveying 3
uUiC404 Wastewater Engineering 3
UIC406 Design of Steel Structures 3
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. Credit
Code Course Title
Hours
uiC408 Highways Engineering Il 3
UIC502 Design of Marin Structures 3
Total 39
E. Computer Applications Courses
_ Credit
Code Course Title
Hours
ulC207 CAD for Civil Engineering 3
uiCc304 MATLAB for Civil Engineers 3
UIC307 Surveying for Engineers Il 4
uic311 Project Management 2
UIC403 Foundation Engineering 3
uUlIC409 Hydrographic Survey 3
Total 18
F. Projects and Practice Courses
_ Credit
Code Course Title
Hours
UIC501 Infrastructure Management 3
uUIC504 Water distribution systems and sewer systems design 3
UIC503 Offshore Geo technology and Tunneling 3
UIC509 Project | 3
UIC510 Project II 3
Total 15

G. Elective Courses

Code

| Course Title

Credit Hours

Elective Course 1

3

UIC507

Environmental Impact Assessment

UIC508

Sustainable Environmental Engineering
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UIC509 Reuse of wastewater and solid wastes

Elective Course 2 3
UIC510 Remote Sensing

UIC511 Land Information Systems

UIC512 Dredging Engineering

Elective Course 3 3
UIC513 Sustainable Transportation and Highways Engineering

UIC514 Railways Engineering

UIC515 Airports Engineering

Elective Course 4 3
UIC516 Retaining Structures and Underground Construction

UIC517 Soil Dynamics and Foundations

uUIC518 Tunnels and Underground Structures

Total Selected 12

delu 120 a8l s oils yw (e deln 240 Sl cupad Glall gasn Ol e LS o
Agindl )y 380 jall Cile gyt aal 8 Cipall 3y 83 s je JS 8 (anld 3)
: AU Jsandl s Ganadill Jlae b

Code Course Title Credit Hours Prerequisites
EMM/E380 Field Training | 1 120 Credit Hours
EMM/E480 Field Training 11 1 120 Credit Hours
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Program Courses Prerequisites

Fall Spring
Code Course Name Prere_qm Code Course Name Pr_e_r €q
sites uisites
FRB101 | Mathematics | FRB102 Mathematics |1 FRB101
FRB103 | Mechanics | FRB104 Mechanics Il FRB103
<| FRB105 | General Chemistry FRM106 Production Engineering
S| FRB107 | Physics | FRB108 Physics |1 FRB107
@| FRM109 | Engineering Graphics FRE110 Computer Programming
&l Hs101 English language HS102 Human Rights
FRB201 | Mathematics Ill FRB102 | FRB202 Mathematics IV FRB101
UIC201 | Structural Analysis I FRB104 uUlC202 Engineering Geophysics | UlC209
UIC203 | Properties of Engineering ulC204 Structural Analysis 11 UiC201
Materials
UIC205 | Surveying for Engineers | FRB202 || UIC206 Construction Materials ulC203
g| UIC207 | CAD for Civil FRM109 || UIC208 Fluid Mechanics FRB104
> Engineering
2| UIC209 | Engineering Geology FRB107 || UIC210 Transportation Planning UlC205
S and Traffic Eng.
D1 HS201 Technical Writing HS101 || HS202 Engineering Economics
FRB 301 | Numerical Methods FRB201 || FRB302 Probabilities & Statistics FRB201
UIC303 | Hydraulics UIC208 || UIC304 MATLAB for Civil FRE110
Engineers
UIC305 | Geotechnical Engineering UIC202 (| UIC306 Design of R. C. Structures || UIC204
|
UIC307 | Surveying for Engineers UIC202 || UIC308 Highways Engineering | uUiC210
= Il
> | UIC309 | Environmental UIC310 Engineering Geophysics Il || UIC202
2 Engineering
| HS301 Project Management HS302 Humanities Elective 1
UIC401 | Design of R. C. UIC306 || UIC402 Under-Ground Utility UIC309
Structures 11 Surveying
UIC403 | Foundation Engineering UIC305 || UIC404 Wastewater Engineering UIC303
&UIC3
09
UIC405 | Water Supply UIC303& | UIC406 Design of Steel Structures || UIC204
Engineering UIC309
UIC407 | Soil Investigation for UIC305 uICc408 Highways Engineering 11 uUIC308
- Highways
L UIC409 | Hydrographic Survey UIC307 || UIC410 Coastal Engineering UIC409
< | HS401 | Legislation & HS4XX Humanities Elective 2
3 Engineering Ethics
LL
UIC501 | Infrastructure uUIC502 Design of Marine UIC409
Management Structures
UIC503 | Offshore Geo technology UIC409 || UIC504 Water distribution & sewer || UIC404
and tunneling systems design &
UIC405
= | UICSXX Elective 1 UIC5XX Elective I11
S| UIC5XX | Elective 2 UIC5XX Elective IV
g HS5XX | Humanities Elective 3 HS5XX Humanities Elective 4
L | UIC505 | Project | UIC506 Project I
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Elective Courses Prerequisites

Code Course Title Prerequisites
Elective Course 1

UIC507 Environmental Impact Assessment UlC309
UIC508 Sustainable Environmental Engineering UIC309
UIC509 Reuse of wastewater and solid wastes ulc404
Elective Course 2

UIC510 Remote Sensing uIC307
UIC511 Land Information Systems uiC307
UIC512 Dredging Engineering uUiC410
Elective Course 3

UIC513 Sustainable Transportation and Highways Engineering uic4o07
uUIC514 Railways Engineering UIC408
UIC515 Airports Engineering uic407
Elective Course 4

UIC516 Retaining Structures and Underground Construction uic403
UIC517 Soil Dynamics and Foundations UIC403
uUIC518 Tunnels and Underground Structures uUIC503
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STUDY PLAN FOR THE INFRASTRUCTURE AND UTILITIES ENGINEERING PROGRAM — CLASS 2017

—————
1%t year FRB101 (CR 3} FRB103 (CR 3) FRB105 (CR 3) FRB107 (CR 3) FRM109 (CR 4} UHS101 (CR 2)
Fall semester Mathematics | Mechanics | General Chemistry Physics | Engineering English language
( 18 credits ) [2+2+0] [24240] [2+1+2] [2+2+2] Graphics [2+4+1] [2+0+0]
1%t year FRB102 (CR 3} FRB104 (CR 3) FRM106 (CR 3) FRB108 (CR 3) FRE110 (CR 3) UHS102 (CR 2)
Spring semester Mathematics Il Mechanics Il Production Eng. Physics Il Computer Progr. Human Rights
{ 17 credits ) [2+242] [2+2+0] [2+043] [2+2+2] [2+0+3] [2+0+0]
L i S
v ¥ ¥ PR
2nd year FRB201 (CR 3) UIC205 (CR 3) UIc201 (CR 3) UIC203 (CR 3) UIC209 (CR 3) UHS201 (CR 2)
Fall semester Mathematics 1l Surveying for Structural Prop. of Eng. Engineering Technical Writing
( 20 credits ) [2+2+0] Engineers 1 [2+1+1] L Annlyslsi [2+2+0] L Maherlain [2+1+1] ) Geology [2+2+0] [2+0+0]
2n year FRB202 (CR 3) UIC210 (CR 3) UIC204 (CR 3) UIC206 (CR 3) UIC208 (CR 3) UIC202 (CR 3) UHS202 (CR 2)
Spring semester Math IV Transp. Plan. and Structural Construction Fluid Mechanics Eng. Geophysics | Engineering
( 20 credits ) [2+42+0] Traffic Eng.[14242] Analysis Il [2+1+1] | Materials [2+1+1] [2+1+1) [2+2+40] Economics [2+0+0]
1 [ _
3 year FRB301 (CR 3) UIC309 (CR 3) UIC303 (CR 3) UIC305 (CR 3)
Fall semester Numerical Environmental Hydraulics Geotechnical Eng.
( 18 credits ) Method [2+2+0] Eng. [2+1+1] [2+2+0] L [2+1+41]
PR T
37 year FRB302 (CR 3) UIC308 (CR 3) UIC306 (CR 3) UIC310 (CR 3) UHS3XX (CR 2)
Spring semester Probabilities & Highway Eng. | Design of R. C. Eng. Geophysics Il Humanities-Elective
( 17 credits ) Statistics [2+2+0] [2+42+0] Structures | [2+2+0] [2+141] 1 [2+40+0]
}
4th year uIC409 (CR 3) uIc401 (CR 3) UIC405 (CR 3) UIC407 (CR 3) UHS5401 (CR 2)
Fall semester Hydrographic Design of R, C. Water Supply Soil Investig. for Legislation & Eng.
( 17 credits ) Survey [2+1+1] Structures Il [2+2+0] Eng. [2+2+0] Highways [2+2+0] Ethics [2+0+0]
¥ ¥ o
4th year UIC40s (CR 3) UIC406 (CR 3) uica02 (CR 3) UIC404 (CR 3) UHS4XX (CR 2)
Spring semester Highways Eng. Il Design of Steel Under-Gr. Utility Wastewater Eng. Humanities-Elective
(17 credits ) [1+2+2] Structures [2+2+0] Survey. [2+2+0] [2+42+40] 2 [2+0+0]
5th year UIC505 (CR 3) UIC503 (CR 3) UIC501 (CR 3) UHS5XX [CR 2)
Fall semester Project | Offshore Geo tech. Infrastructure Humanities-Elective
{ 17 credits ) [1+2+42] and tunn, [2+2+0] Manage. [24240] 3 [2+0+0]
5th year UIC506 (CR 3) UIC502 (CR 3) UIC504 (CR 3) UHS5XX (CR 2)
Spring semester Project Il Design of Marine Water dist. & sewer Humanities-Elective
(17 credits) [1+2+2] Structures [2+2+0] syst. design [2+2+0] 4 [2+0+0]
|:| Humanities and Social Sciences (18 CR — 10.11 %) D H ics and Basic Sci (36 CR —20.22 %) |:| Basic Engineering Sciences (40 CR — 22.47 %) [:] Applied Engineering & Design (39 CR — 21.91 %)
- Computer Applications and ICT (18 CR — 10.11%) |:| Projects and Practice (15 CR —8.43 %) . Discretionary Subjects (12 CR - 6.74 %) TOTAL PROGRAM CREDITS: 178 Credits
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PREREQUISITES PLAN FOR THE INFRASTRUCTURE AND UTILITIES ENGINEERING PROGRAM

1st YEAR [ FRB101 H FRB102 } [ FRB103 H FRB104 ] M [ FRE110 ] [FRMlOQ}
2nd YEAR [ FRBIZDI H FRB202 J [ uic201 H uic204 ] [ mclzos H uic210 ] [ uICc209 }—I [ uIc208 ] [ uic202 ] [ uIc203 H uIc206 ] A
I 1 I |
3rd YEar [ FRB301 } [ FRB302 } Euﬂ - [ uic3os ] [ uIC309 l [ uic3o3 ] [ uic310 ] { uICc305 ]
4th YEAR [ uic406 l [ uUIc401 ] [ uUican9 ]—- [ uUic4os ] [ UIc402 ] [ uUIcaos ] [ unclaoa ]
1
5th YEar { UIC503 ] [ uIC502 ]
2 YEAR
3rd YEAR uic309 uICc307
5" YeaR ﬁ | [ wesio | | vesis | b
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COURSE DESCRIPTION

UIC201 Structural Analysis | 3(2,2,0)
Prerequisites: FRB 104

Definition of a structure, its support condition and its various structural forms in addition
various loading conditions that a structure must support. Study the stability and determinacy
of structures. Basic concepts of structural analysis. Calculation of reaction forces. Calculation
of the internal forces (normal forces, shear forces and bending moments) and its distribution
on statically determinate beams, frames and arches. Member forces in trusses. Influence lines
and its use to calculate the maximum response functions in structures.

Text Book

Theory of structures, Part | by El-Dakhakhni, W. M., Dar Al-Maaref, 1989. Cairo. ISBN:
9770255634. 624

UIC202 Engineering Geophysics | 3(2,1,1)
Prerequisites: UIC 209

Ground Penetrated Radar

Introduction, Principles of operation, Propagation of radio-waves, Theory, Energy loss and
attenuation, Horizontal and vertical resolution, Dielectric properties of earth materials, Modes

of data acquisition, Interpretation techniques
Geomagnetic Methods

Introduction, Basic concepts and units of geomagnetism, Magnetic properties of rocks, The
Earth’s magnetic field, Magnetic instruments, Magnetic Survey, Quantitative and Qualitative
interpretation, Applications include Regional aeromagnetic investigations, Mineral
exploration, Detection of underground pipes, Detection of buried containers, Landfill
investigations, Unexploded Ordnance (UXO).

Electrical Resistivity Methods

Introduction, Basic principles, Electrode configurations and geometric factors, Modes of
deployment, Interpretation Methods, ERT applications include Site investigations,
Groundwater and landfill surveys, Groundwater flow.

Application of GPR, Geomagnetic & Electric Resistivity in shallow soil investigation
Text Book

Environmental and Engineering Geophysics by Sharma P., Cambridge University Press 1997,
ISBN: 0521572401

UIC203 Properties of Engineering Materials 3(2,1,1)
Prerequisites: FRB 107

Mechanical, physical and chemical properties of engineering materials. Stress-strain behavior,
strength, ductility, toughness, and resilience - Testing machines - Calibration devices - Strain
gauges - Mechanical properties in tension, compression, bending, shear and torsion. Impact —
Fatigue - Hardness.

Text Book

Building Materials, Third Edition by S.K. Duggal, ISBN 8122423922, 9788122423921

UIC204 Structural Analysis Il 3(2,2,1)
Prerequisites: UIC201

Properties of Areas. Normal stresses. Axial stress thermal stress and bending stresses. Shear
stress and direct shear stress. Transverse loading and tensional stresses. Principal stresses and
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strains. Elastic deflection of beams. Buckling of columns. Introduction to statically
indeterminate structures. Methods of structural analysis of statically indeterminate structures.
Method of consistent deformation. Method of three-moment equation for continuous beams.
Virtual work method. Moment distribution method. Stiffness method. Computer validation.
Text Book

Static and Dynamic Analysis of Structures: with An Emphasis on Mechanics and Computer
Matrix Methods by James F. Doyle, Springer Netherlands, ISBN: 978-0-7923-1208-6, 978-

94-011-3420-0

UIC205/CMC207 Surveying for Engineers I 3(2,1,1)
Prerequisites: FRB 202

Measurement systems and equipment- Handling, adjustment, and regular maintenance of
Survey equipment. Theodolites and level instruments- principles of measurements; angular
measurements; traverse computations and adjustments. Distance measurements, optical
(tacheometric, substance bar), EDM; area computations and subdivision of plots; spirit and
trigonometrical levelling; introduction to triangulation, trilateration, resection, intersection
and radiation as methods for provision of controls. Coordinate systems for engineering works:
Setting out of engineering works. Areas of irregular objects, Longitudinal sections and cross
sections- formation level, calculation of cross-sectional areas- Volumes- the end areas
method, the prismoidal method, volumes of large earthworks. Balance of cut and fill, volumes
from contours. Mass haul diagrams cumulative volumes bulking and shrinkage factor
correction.

Text Book

Elementary surveying. An introduction to geomatics by Ghilani C.D., Wolf P.R., PH 2011,
ISBN 0132554348

UIC206 Construction materials 3(2,1,1)
Prerequisites: UIC203

Mineral binding materials {Lime, Gypsum & Cement} - Concrete aggregates - Building
Rocks - Steel reinforcement — Steel reinforcement - Bricks - Fiber — timber. Introduction to
concrete as a structural material - Mixing water - Concrete manufacture - Properties of fresh
concrete - Properties of hardened concrete - Durability of concrete - Mix design methods -
Non-destructive testing - Concrete admixtures - Special concretes.

Text Book

Fundamentals of Building Construction: Materials and Methods by Edward Allen, Joseph
lano, Wiley 2008, ISBN: 047007468X, 9780470074688

UIC207 CAD for Civil Engineering 3(2,2,0)
Prerequisites: FRM105

Irrigation structures: Earth works, retaining walls, bridges, culverts, syphons, regulators, and
weirs. Utilities structures: Valve chambers, manholes, settling tanks, filter house, roads
intersections. Reinforced concrete structures: footings, column slabs and beams. Steel
structures: columns and beams. Drawings of civil and environmental engineering projects,
which include: residential and industrial buildings, water resources projects, urban
transportation systems, coastal development projects, and environmental protection projects.
Text Book

AutoCAD 2013 for Dummies, by: David Byrnes and Bill Fane, John Wiley and Sons 2013
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UIC208 Fluid Mechanics 3(2,1,1)
Prerequisites: FRB 104

Review of fluid properties and hydrostatics: Manometry, Forces on plane and curved surfaces,
Buoyancy, Fluid masses subject to acceleration (forced vortex). Kinematics of fluid motion:
Fluid flow, Types of flow, Classification of flow, Continuity equation. Flow of
Incompressible fluid, Applications of Bernoulli's. Pipe flow: Laminar and turbulent flow,
Reynolds number, Shear stress distribution, Velocity distribution, Main losses, Secondary
losses, Single pipe, Pipe connections (parallel and series), Pipe branching, Three tank
problems. The Impulse-Momentum principle: Development of the principle, Pipe bends,
Enlargements and contractions.

Text Book

A Brief Introduction to Fluid Mechanics, Fifth Edition by Donald F. Young, Bruce R.
Munson, Theodore H. Okiishi, Wade W. Huebsch, Wiley 2010, ISBN: 0470596791,
9780470596791

UIC209 Engineering Geology 3(2,1,1)
Prerequisites: FRB 107

Composition and constitution of the earth. rock and mineral types, soil properties, rock
mechanics. Structural geology. Interpretation of geological maps. Weathering, erosion and
denudation. Superficial movements. Physical processes in different environments.
Sedimentation. Igneous activity. Metamorphism. Groundwater, slope stability and landslides,
rivers and flood hazards Earth movements and plate tectonics. Earthquakes and earthquake
engineering. Rock types and their engineering properties. Geology of Egypt. Geological
aspects of foundations, Geological site investigation.

Text Book

Basic Environmental and Engineering Geology by Bell, F.G., SPON, ISBN: 978-0-8155-
1761-0, 978-0-8155-1340-7, 1-904445-02-0, 978-1-904445-02-9, 978-1-4200-4470-6

UIC210 Transportation Planning and Traffic Engineering 3(2,2,0)
Prerequisites: UIC207

Transportation Planning: Introduction to transportation planning — transportation problem
definition and defining study area — Data collection — (origin and destination study)- Travel
Forecast — (Trip Generation- Trip Distribution — modal split — traffic assignment)-
Transportation Evaluation.

Traffic Engineering: Introduction (Human characteristic and vehicle characteristics) — Traffic
volume- traffic speed — traffic density — Travel time and delay studies — traffic flow
characteristics — Highway Capacity (Two Lane highway) — Parking studies — Traffic control
devices — Intersections control (Conflict point at intersections, types intersection control) —
Traffic signals design — Weaving for intersections, freeways and expressways.

Text Book

Traffic Engineering Handbook, 7th Edition by ITE.; Pande, Anurag; Wolshon, Brian, John
Wiley & Sons 2016, ISBN: 9781118762301, 1118762304

UIC303 Hydraulics 3(2,2,0)
Prerequisites: UIC208

Open channel flow: Introduction, Types of open channel flow, States of open channel flow,
Properties of open channels flow, Uniform steady flow, Design of open channels cross
sections, Velocity Distribution, Energy equation, gradually varied flow, rapidly varied flow.
Hydraulic machines: Introduction, Pumps: Types of pumps, Pump characteristics and
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performance, Operation of pumps, Pumps selection, Cavitation phenomena, Principles of
hydraulic similarity, Classification of hydraulic models, Dimensional analysis, Dynamic
Similarity Applications. Turbines, Types of turbines, Cavitation phenomena.

Text Book

Fundamentals of Hydraulic Engineering, by Prasuhn, Alan L., Oxford University Press 1992,
ISBN 978-1-61344-141-1, 978-0-19-510732-6

UIC304 MATLAB for Engineers 3(L,2,2)
Prerequisites: FRB110

Introduction to MATLAB and prepare students for subsequent courses requiring computation
with MATLAB in engineering. It covers basics of MATLAB including simple commands,
variables, vector, matrix, plotting, solving equations, differentiation, integration, differential
equations and fundamentals of programming in the MATLAB environment. Engineering and
scientific computations, numerical techniques for linear equations, overview of the Symbolic
math toolbox, and application development.

Text Book

An Introduction to MATLAB® Programming and Numerical Methods for Engineers, by
Timmy Siauw and Alexandre Bayen, Academic Press 2015, ISBN: 978-0-12-420228-3

UIC305 Geotechnical Engineering 3(2,2,1)
Prerequisites: UIC202

Introduction: Soils in civil engineering, evaluation procedure; Formation of soils: Weathering
- physical and chemical weathering; sedimentary and residual soils; Index Properties,
Atterberg Limits, Soil Classification Systems, Phase Relations: Definitions - water content,
void ratio, dry density, degree of saturation, and calculations; Soil Compaction, Compaction
Specification: types of specifications, compaction equipment, compaction control testing;
Mobhr Circle of Stress: Principal stresses, Mohr's circle of stress, calculation of magnitude and
direction, Mohr-Coulomb failure criterion; Shear Strength; Effective stress; Stress Analysis in
Rocks: Mechanical properties of rocks, uniaxial compressive strength, tensile strength, shear
strength (unconfined & triaxial); Rock Mass: stress strain relations; rock mass properties,
joint analysis and classification, effects of joints.

Text Book

Geotechnical Engineering: Principles and Practices of Soil Mechanics and Foundation
Engineering (Civil and Environmental Engineering), by V.N.S. Murthy, CRC Press 2002,
ISBN: 9780824708733, 9780824743406, 0824708733

UIC306 Design of Reinforced Concrete Structures | 3(2,2,0)
Prerequisites: UIC204

Introduction to reinforced Concrete. Materials used in reinforced concrete. Mechanical
properties of hardened concrete and reinforcing steel. Methods of design. Load factors and
material factors. Behavior of reinforced concrete sections subjected to flexure for: untracked
stage, working stress stage, and ultimate limit state. Design of sections subjected to flexure
using both ultimate strength limit state method and working stress method. Design of sections
for shear, bond, development length, and reinforcement splices. Design of sections subjected
to axial loads. Design of sections under combined flexure and axial compression.
Serviceability limit states (deflection and cracking limit states). Floor systems. Design of solid
reinforced concrete one-way and two-way slabs. Design of floor beams. One-way and two-
way hollow block slabs.

Text Book
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Behavior, Analysis and Design of Structural Steel Elements, by El-Sayed Bahaa Machaly,
Faculty of Engineering Cairo University 2005, ISBN: 9771966294

UIC307/CMC306 Surveying for Engineers Il 4(2,2,2)
Prerequisites: UIC205
Operations in geodesy; spherical excess and Legendre’s formula; shape of the earth - ellipsoid

geoid, vertical deflection, selection of spheroid; coordinate systems, change of coordinate
systems, computations on the spheroid,; Map projections — distortion, conformal mapping,
Gaussian fundamental quantities, isometric co-ordinates, transverse Mercator, UTM
Space-based positioning systems (such as GPS and GLONASS) used in conjunction with
sophisticated mathematical modeling to solve the problems of determining 3-D position on
and near the surface of the earth. GPS system concepts and characteristics, signal structure,
receivers and antennae; GPS measurements, GPS time, error sources and measurement
accuracy,; position determination techniques - single point and differential positioning, static
and kinematic GPS, post mission and Real time processing, DGPS concepts; using GPS for
height determination; reference datum and datum transformation.

Text Book

Elementary surveying. An introduction to geomatics by Ghilani C.D., Wolf P.R., PH 2011,
ISBN: 0132554348.

UIC308 Highway Engineering | 3(2,1,1)
Prerequisites: UIC305

Geometric design: Determine appropriate design controls (design vehicle, speed, volume,
etc.)Highway classification — Traffic volume — Study and analysis of highways capacity — Design
of cross section — sight distances — Vertical alignment of highway — Horizontal alignment of
highway — Intersections (at grade and grade separation) Highways - Road Safety studies and
environmental (noise — pollution).

Structural design: Soil classification for highways — Soil compaction. Evaluation of soil
strength for design of pavements —Design of flexible pavements and methods of soil stabilization .
Text Book

Highway Design and Construction, by R. J. Salter, Macmillan Education UK (1988), ISBN:
978-0-333-45998-0, 978-1-349-10067-5

UIC309 Environmental Engineering 3(2,1,1)
Introduction to environmental engineering, pollution problems, types of pollution, degrees of

Pollution, sources of pollution, surface water pollution, groundwater Pollution, rain Water
Pollution, sea & ocean water pollution, air pollution. Soil pollution, pollution control,
pollution prevention. Samples conditions, chemical pollutions measuring in water,
microbiological & biological pollution measuring in water, chemical pollutions measuring in
air, chemical pollutions measuring in soil, microbiological & biological pollution measuring
in soil, field pollution monitoring, environmental protection laboratory. Water supply,
wastewater systems, solid waste management, air pollution. Solid waste management:
collection, handling, separation and treatment, disposal, recycling and reuse. Monitoring and
control, noise, air pollution, environmental laws and its applications

Text Book
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Introduction to Environmental Engineering, Third Edition, by P. Aarne Vesilind, Susan M.
Morgan, Lauren G. Heine, CL-Engineering (2009), ISBN: 0495295833, 9780495295839

UIC310 Engineering Geophysics Il 3(2,1,1)
Prerequisites: UIC202

Applied Seismology: Introduction and Principles

Introduction, Seismic waves, Raypath geometry in layered ground, Loss of seismic energy,
Detection and recording of seismic waves

Seismic Refraction Surveying

Introduction, General principles of refraction surveying, Geometry of refracted raypaths,
Interpretational methods, Applications include Shear wave methods, Ground stiffness
profiling, Multichannel Analysis of Shear Waves (MASW), Earthquake hazard studies
Seismic Reflection Surveying

Introduction, Reflection surveys, Reflection data processing, correlating seismic data with
borehole logs and cones, Interpretation, Applications include High-resolution seismic
profiling on

Application of Seismic Methods in Extracting soil properties

Text Book

An Introduction to Applied and Environmental Geophysics, by John M. Reynolds, Wiley
2011, ISBN: 0471485357, 9780471485353

UIC 311 Project Management

Project Planning, Scheduling, and control, Project activities and network construction, Critical path method,
PERT, Introduction to Resource scheduling, Project Economy. Applications in Infrastructure and utilities
projects and case studies

Text Book

A Guide to Project Management Body of Knowledge: PMBOK, by Project Management

Institute, 2016

UIC401 Design of Reinforced Concrete Structures Il 3(2,2,0)
Prerequisites: UIC306

Paneled beams. Design of slender columns (braced and untraced. Design of simple reinforced
concrete frames. Design of slab-type and cantilever-type stairs. Design of reinforced concrete
beams subjected to combined shear and torsion. Design of frames, brackets, windbags.
Structural systems for tall buildings. Design of multistory frames. Design of concrete water
tanks.

Text Book

Design of reinforced concrete structures, by Subramanian, Narayanan, Oxford University
Press 2013, ISBN: 0-19-808694-6, 978-0-19-808694-9

UIC402 Underground Utility Survey 3(2,1,1)
Prerequisites: UIC309

Utility Location: Geophysical Methods oriented for Utility detection like GPR, Geomagnetic
Methods Ground detectors, methods, Micro Gravity and Seismic Refraction Methods as
mentioned in Geophysical Engineering Courses

Utility Mapping: Terrestrial Techniques (Total Stations) & GNSS. Feeding GIS with utility
attributes.
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Utility Mapping at appropriate ASCE “American Society of Civil Engineering” Quality
Levels, Utility Coordination, Utility relocation and adjustment through conflict matrix
resolution, Utility relocation design and cost estimates, Communication of utility data to
concerned parties, Implementation of Utility Accommodation Policies and utility design

Text Book

Belowground Pipeline Networks for Utility Cables, by Lawrence M. Slavin, American
Society of Civil Engineers (2009), ISBN: 0784410550, 978-0-7844-1055-4

U1C403 Foundations Engineering 3(2,3,0)
Prerequisites: UIC307

Slope stability analysis. Retaining structures. Walls for excavation. Slurry trenches and
braced-cut systems. Types of foundation and design criteria. Design of shallow foundations
and deep foundations, Construction methods. Pile load test. Dewatering and seepage control.
Soil stabilization for foundation support.

Text Book

Principles of Foundation Engineering, by Braja M. Das, Cengage Learning 2010, ISBN:
0495668125, 9780495668121

UIC404 Wastewater Engineering 3(2,2,0)
Prerequisites: UIC309 & UIC303

Sewer systems, Wastewater characteristics, Wastewater treatment works, Wastewater

disposal works, Treated wastewater reuse, Industrial wastes. Preliminary studies for
wastewater projects. Wastewater collection systems: flow rate, types, hydraulic design. Types
of sewage pipes, fittings, pump station, force main. Physical, Chemical, and Biological
processes for wastewater treatment. Sludge treatment.

Text Book

Wastewater Engineering - Treatment and Reuse (4th edition), by Metcalf & Eddy 2004,
ISBN: 0070495394, 9780070495395

UIC405 Water Supply Engineering 3(2,2,0)
Prerequisites: UIC309 & UIC303

Hydrology cycles, rainfall measurements, computation of evapo-transpiration and infiltration
values. Hydrology of Nile basin. Preliminary studies for water supply works, sources of
water, water quality of each source, drinking water standards. Rate of water consumption.
Introduction to aquatic chemistry as a basis for evaluation of water quality related to treatment
and use of water. and wastewater. Important types of chemical reactions. Quantitative acid-
base calculation. Buffer-intensity. The carbonate system. Mineral solubility. Introduction
about important of water microbiological, microbiological tastes. Physical, chemical and
biological processes for water purification: selection, advanced methods, applications of
coagulation, flocculation and sedimentation processes. Slow and rapid filtration. Disinfection.
Iron and manganese removal, water desalination, water softening.

Text Book

Water reuse: issues, technologies, and applications, by Metcalf & Eddy, Inc. an AECOM
Company, Takashi Asano, Franklin Burton, Harold Leverenz, Ryujiro Tsuchihashi, George
Tchobanoglous 2007, ISBN: 0-07-145927-8, 978-0-07-145927-3
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UIC406 Design of Steel Structures 3(2,2,0)
Prerequisites: UIC303

Design loads of steel structures. Allowable stresses. Design of tension members. Stability of
steel structures against lateral loads. Bracing systems. Column buckling. Design of axially
compressed members. Design of bracing members. Design of laterally unsupported beams.
Design of beam-columns. Frames and trusses. Design of bolted and welded connections.
Column bases. Industrial buildings. Tall buildings. Long span structures. Introduction to load
and resistance factor design and ultimate design.

Text Book

Design of Steel Structures, by Elias G. Abu-Saba, Springer US (1995), ISBN: 978-1-4613-
5864-0, 978-1-4615-2079-5

UIC407 Soil Investigation for Highways 3(2,2,0)
Prerequisites: UIC305

Problems and phases of foundation investigations; Methods of exploration, geophysical and
conventional methods; Sounding, drilling and boring technique; Ground water table
determination; Application of Remote sensing in subsoil classification. Field tests —
penetration tests, vane shear tests, pressure-meter test, plate load test, field permeability test,
critical evaluation of different tests; Preservation and transportation of samples; Selection of
type of laboratory tests, analysis and interpretation of results, Site evaluation and reporting.
Highway embankments; Design and construction of embankments, Stage construction,
Reinforced Earth design and construction,

Text Book

Geotechnical Engineering: Principles and Practices of Soil Mechanics and Foundation
Engineering (Civil and Environmental Engineering) by V.N.S. Murthy, CRC Press (2002),
ISBN: 9780824708733, 9780824743406, 0824708733

UI1C408 Highway Engineering 11 3(2,1,1)
Prerequisites: UIC308

Highway Engineering: Testing and specifications of road aggregates — Testing and
specifications of bituminous materials characteristics and tests— Mineral aggregates
(Calculations — Gradations — Tests)— Hot mix asphalt concrete characteristics and design-
Surface treatments and seal coats — Asphalt Concrete mix planet — Pavement layers’
construction - Design procedures for rigid pavement. Distresses of flexible pavement and
rigid pavement-Pavement maintenance — Drainage of roads.

Text Book

Road engineering for development, by Robinson, Richard; Thagesen, Bent, SPON 2004,
ISBN: 9780203301982, 0-203-30198-6, 9781482288209, 1482288206, 63-2003-625-7, O-
203-34045-0

UIC409 Hydrographic Survey 3(2,1,1)
Prerequisites: UIC307

IHO specifications and requirements. Vertical datum and related Chart datum. Sea depths
Measurements. Introduction to Sonars, Echosounder physical principal, Errors, calibrations.
Motion Sensors: Heave compensators, types, advantages & disadvantages. Hydrographic
Positioning. Tides: Theory and Practice. Depth measurements and corrections. Hydrographic
Information systems. Introduction to Hydrographic Survey Software Modules. Connecting
different equipment to the PC. Data acquisition and processing include tide correction, squat.
RTK GNSS as a tide and heave compensator.
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Text Book

Manual of Offshore Surveying for Geoscientists and Engineers, by R. P. Loweth, Springer
Netherlands (1997), ISBN: 978-94-010-6461-3, 978-94-011-5826-8

UIC410 Coastal Engineering 3(2,1,1)
Prerequisites: UIC409

Waves and current movements- stability of shore line- erosion and sedimentation in unstable
shoreline- movement of sediment particles- shore protection structures- groins- retaining
walls and blocks- submerged, floating and detached parallel break water- modifying the wave
property - Revetments of shore line- theoretical and empirical equations representing
sediments movements in marine structure zones- sand nourishment. Coastal water level
fluctuations. Mechanics of wave motion. Coastal processes: beach sediment properties and
analysis. Beach profiles. Surf dynamics and sediment transport. Beach stability. Design
wave characteristics: breaking and non-breaking waves, extreme waves. Wave forces on
cylinders. Morison equation. Wave forces on vertical walls. Effects of approach angle and
non- verticality, Breakwater design.

Text Book

Basic coastal engineering, by Sorensen R.M., Springer (2006), ISBN: 0387233326,
9780387233321

UIC501 Infrastructure Management 3(2,2,0)
Prerequisites: UIC409
The processes for the planning and development of new infrastructure, and on maintaining

and operating mature infrastructure for sustainability. A wide variety of management topics
are covered, such as infrastructure planning, infrastructure economics, infrastructure
management systems, optimal maintenance management, reliability of infrastructure systems,
asset valuation and utilization, and infrastructure planning under risk and uncertainty.

Text Book

Information Systems for Engineering and Infrastructure Asset Management, by Abrar Haider,
Gabler Verlag 2013, ISBN: 978-3-8349-4233-3, 978-3-8349-4234-0

UIC502 Design of Marine Structures 3(2,2,0)
Prerequisites: UIC409

Design of offshore platforms: Introduction, fixed and floating platforms. case studies and
general features-elements of hydrodynamics and wave theory-fluid structure interaction,
Steel, concrete and hybrid platforms. Design criteria. Environmental loading, Wind, wave and
current loads after installation. Stability during towing. Foundations: Site investigations. Piled
foundation. Foundations for gravity structures. Behavior under dynamic loading. Static and
dynamic analysis of platforms and components. Dynamic response in deterministic and in-
deterministic environment, codes of practice, analysis of fixed platform and semisubmersible
related topics.

Text Book

Analysis and Design of Marine Structures, by Carlos Guedes Soares, P.K. Das, CRC Press
2009, ISBN: 0415549345, 9780415549349
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UIC503 Offshore Geo technology and Tunneling 3(2,2,0)
Prerequisites: UIC403

Elements of physical oceanography related to coast and offshore including tides, currents,
waves and littoral drift; Hydraulic and geo technical design of coastal structures. Offshore site
investigations, properties of marine soils; Soil behavior under cyclic loading, design storm
loading; Gravity structures; Dynamic response and cyclic displacements; Pile foundations for
offshore structures, axial lateral and cyclic loads, types of foundation anchorage; Jack-up
platforms; Rig foundations. Underground openings, structural geology in rock tunneling,
Rock slopes, Rock foundations; Bearing Capacity of Rocks; Drilling and blasting of rocks;
Grouting; Instrumentation and measurements in tunneling.

Text Book

-Handbook of Tunnel Engineering, Volume I: Structures and Methods, 9783433030486,
9783433603505, 9783433603512, 9783433603529, 9783433603499

-Handbook of Tunnel Engineering Il: Basics and Additional Services for Design and
Construction, by Bernhard Maidl, Markus Thewes, Ulrich Maidl, David S. Sturge, Ernst &
Sohn 2013, ISBN: 9783433030493, 9783433603543, 9783433603550, 9783433603567,
9783433603536

UIC504 Water distribution systems and sewer systems design 3(2,2,0)
Prerequisites: UIC404 & UIC405
Water distribution systems: Introduction of water network, Classification of Water

Distribution System, Requirements of a Good Water Distribution System, Basic Principles of
Hydraulics Applicable to Water Distribution Systems, Design of Water Distribution System,
Minor Head Losses, Optimization of Pipe Diameter, Hydraulic Computation of Water
Distribution System Fire Flow Tests, Water Quality in Water Distribution Systems.

Sewer systems: introduction, types of sewer system (sanitary sewer system, combined sewer
system, storm water system and patterns of sewer system), planning of sewer system, sewer
pipes (shapes of sewer pipes sewer materials, strength and bedding of sewers), sewer
appurtenances (manholes, drop manholes, inlets, inverted siphons, sewage pumping), design
of sewer system (design sewage flow of sewer, hydraulic formulas for sewer design,
maximum and minimum velocities, minimum slopes, minimum size of sewers and depth of
flow)

Text Book

Water and Wastewater Calculations Manual by Shun Lin, C. Lee, McGraw-Hill Professional,

2 Edition, 2007

UIC505 Project | 3(1,2,2)
UIC506 Project 11 3(0,6,0)
The student is assigned, among a team of students. The project simulates the real working
condition to which the student will be exposed after graduation. The project should be
comprehensive, sustainable and includes all the necessary preliminary field studies, visibility
studies, final design drawings. The graduation project will continue for two semesters. At the
end of each semester, there will be a seminar held for the working team of students to present
the details of the completed part of the project. The working team will be orally examined and
evaluated based on the presentation as well as the oral discussion.
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Elective Courses

Elective 1: Students shall select one course from the following three alternatives

UIC507 Environmental Impact Assessment 3(2,2,0)
Prerequisites: UIC309

Main parameters of environment impacts on the projects. Environmental Impact of the project
on the human. Environmental Impact of the project on animals and plants. Environmental
impact of the project on the rest of components of the environment. Environmental impact of
the project during and after the construction. Environmental impact assessment in Egypt and
different countries. Steps for performing environmental impact assessment. Case studies and
applications.

Text Book

-Environmental impact assessment: a guide to procedures, by DETR & The National
Assembly for Wales, Thomas Telford Publishing 2000, ISBN: 2016-05-22 07:20:00
-Environmental Impact Assessment and Strategic Environmental Assessment: Towards an
Integrated Approach, by Hussein Abaza, Ronald Bisset, Barry Sadler, ISBN: 9280724290,

9789280724295

UIC508 Sustainable Environmental Engineering 3(2,2,0)
Prerequisites: UIC309

Sustainability. Sustainable water supply. Sustainable sanitation. Sustainable solid waste
management. Life cycle analysis. Sustainable cities. Sustainable communities. Sustainable
living. Leadership in Energy and Environmental Design (LEED) accreditation for buildings.
Greenhouse gas emissions. Biodiversity. Sustainable water supply. Case studies and
applications.

Text Book

Environmental Engineering: Designing a Sustainable Future (Green Technology), by Anne E.
Maczulak, Facts on File 2009, ISBN: 9780816072002, 0816072000, 9781438127477

UIC509 Reuse of wastewater and solid wastes 3(2,2,0)
Prerequisite: UIC404

Methods for minimization of liquid and solid wastes, especially in Egypt. Waste water
treatment plants, gray water networks and uses, Reuse and recycle municipal solid wastes,
landfill, solid waste collection, sorting, energy content, with focus on Egypt. Reuse and
recycle industrial solid wastes, agro — industrial waste treatment, with focus on Egypt.
Environmental impact assessment for reuse and recycle of wastes, minimization, reuse and
recycle of constructions wastes, treatment, sludge treatment, reuse and disposal of sludge.
Text Book

Wastewater Engineering - Treatment and Reuse (4th edition), by Metcalf & Eddy 2004,
ISBN: 0070495394, 9780070495395

Elective 2: Students shall select one course from the following three alternatives

UIC510 Remote Sensing 3(2,2,0)
Prerequisite: UIC307

Basics and principles of remote sensing, Definitions, Energy sources. Advantages of remote
sensing technique. Photo and image interpretation. Control points and ground truth
observations. Field work steps. The use of remote sensing in GIS applications. Remote
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sensing application in civil and environmental engineering. Hardware and software required
for image processing and interpretations. Case studies.
Text Book

Remote Sensing Digital Image Analysis: An Introduction, by John A. Richards, Xiuping Jia,
Springer 2005, ISBN 9783540251286, 3-540-25128-6

UIC511 Land Information Systems 3(2,2,0)
Prerequisite: UIC402 & UIC307

Information systems (features- administration- decision) - Geoinformation systems (GIS) -
Processing (classification - transformation- programming) - Data input and data output format
and management (traditional filing systems- architectural of data base systems- standard and
non-standard approaches) - Distributed systems (computer networks - data communication
technology) - Projects selection - Design and implementation.

Text Book

An Introduction to Geographical Information Systems, by lan Heywood, Sarah Cornelius,
Steve Carver, Prentice Hall 2006, ISBN: 0-13-129317-6, 978-0-13-129317-5,
9781405898447

UIC512 Dredging Engineering 3(2,2,0)
Prerequisite: UIC410 & UIC307

Planning of inland navigation projects, Design of navigation channels cross section, Master
plan of inland ports, Berthing facilities, repairing facilities, Dredging and maintenance of
navigation channels, Environmental impact of inland navigation. Environmental Studies &
Approvals, Preliminary Surveys, Subsurface Investigations, Disposal of Spoil &
Environmental Considerations, understanding of dredging and related environmental issues in
ports and harbors. Fluid Mechanics of Dredging, utilize a systems approach to dredging as a
part of port and harbor engineering. Dredging Contracts, Types of Dredgers, Mobilization of
Dredges, Survey Control for Dredging and Problems in Maintenance Dredging.

Text Book

Fundamentals of hydraulic dredging, by Turner, Thomas M, ASCE Press (1996), ISBN: 0-
7844-0147-0, 9780784401477

Elective3: Students shall select one course from the following three alternatives

UIC513 Sustainable Transportation and Highways Engineering 3(2,2,0)
Prerequisites: UIC407

Traffic management and delay computations in relation to unfinalized intersections and
roundabouts. Principles of land use and transport integration. Transport and Environment. Air
quality, noise and energy impacts. Fuel options for transport. Intelligent transport Systems.
Transport costs, pricing and financing urban transport projects. Highways maintenance,
highways evaluation, type of highways maintenance and rehabilitation, treatment of highways
pavement, pavement recycling techniques, sustainable and economical evaluation of
highways maintenance.

Text Book

An Introduction to Sustainable Transportation: Policy, Planning and Implementation, by
Preston L. Schiller, Eric Bruun, Jeffrey R. Kenworthy, Earthscan 2010, ISBN: 1844076652,
9781844076659, 1844076644, 9781844076642
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UIC514 Railways Engineering 3(2,2,0)
Prerequisite: UIC408

Introduction to Railways Engineering, Urban and Sub-urban design of railways, Vertical and
horizontal curves- rails design- wood and concrete sleepers design- stresses in gravels section
— railways intersections- signs and design of control stations; Economical and environmental
effect of railways

Text Book

Practical railway engineering, by Clifford F. Bonnett, Imperial College Press; Distributed by
World Scientific Pub 2005, ISBN: 1860945155, 9781860945151

UIC515 Airports Engineering 3(2,2,0)
Prerequisite: UIC408

Types of airports — Airport planning and configuration — Geometric design of the landing area
and runway direction — Safety areas — Instrument landing system — Marking and signing of
airport — Airport lighting — Soil classification for airports - Structural design methods for
flexible and rigid pavements of airports.

Text Book

Planning and Design of Airports, by Robert Horonjeff, Francis McKelvey, William Sproule,
Seth Young, McGraw-Hill Professional 2010, ISBN: 0071446419, 9780071446419

Elective3: Students shall select one course from the following three alternatives

UIC516 Retaining Structures and Underground Construction 3(2,2,0)
Prerequisite: UIC403

Stability analysis of Slopes, Embankments and Dams (Cr = 03) Landslide phenomenon:
Types and causes of slope failures, Practical applications ; Stability analysis of infinite slopes
with or without water pressures; Stability analysis of finite and Infinite slopes: concept of
factor of safety, pore pressure coefficients, Mass analysis, Wedge methods, friction circle
method; Method of slices, Bishop’s method, Janbu’s method ; Effect of seepage, submerged
and sudden draw down conditions; Design of slopes in cutting, Embankments and Earth
dams; Site Investigation, Investigation for foundations; Advances in stability analysis of
slopes.

Earth pressure theories, conditions of applicability, arching effect; Retaining walls, different
types and their stability, design considerations, drainage provisions; Cantilever sheet pile
wall; Anchored bulk head, Free and fixed earth support methods, types of sheet piles and
construction aspects; cellular coffer dams, design procedures, interlock, piling rise and
overturning; Braced excavation, types, earth pressure, effect of wall rigidity and sequence of
construction, Design of wall and wall supports; tunnels and shafts, pressure distribution,
design of tunnel lining, methods of tunneling, ground loss.

Text Book

Civil Engineering: Foundations and Retaining Structures, by Alan Williams, Kaplan AEC
Education 2003, ISBN: 0793185076, 9780793185078

UIC517 Soil Dynamics and Foundations 3(2,2,0)
Prerequisite: UIC403

Behavior of dynamically loaded soil - Dynamic properties of soil - Laboratory and field
investigations to determine dynamic properties of soil - Dynamic response of soil media to
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earthquake motions - Soil instabilities due to earthquakes; Vibration of foundation - Soil-
structure interaction and its influence on dynamic response of buildings.
Text Book

An Introduction to Soil Dynamics, Arnold Verruijt, Springer Netherlands 2010, ISBN:
9048134404, 9789048134403

UIC518 Tunnels and Underground Structures 3(2,2,0)
Prerequisite: UIC403

History of tunnels — Using of tunnels — Hydraulic tunnels classification - Tunneling methods
in soft ground — Tunneling in rock — Rock mass evaluation systems — Technology of tunnels
in soil and rock — Design of tunnel supporting systems — Planning and design of site
investigation — Instrumentation, monitoring and evaluation of engineering behavior of
underground structures — Numerical analysis of tunnels.

Text Book

-Underground Structures: Design and Instrumentation, by R.S. Sinha, Academic Press,
Elsevier 1989, ISBN: 978-0-444-87462-7

-Handbook of Tunnel Engineering, Volume I: Structures and Methods, by Bernhard Maidl,
Markus Thewes, Ulrich Maidl, David S. Sturge, Ernst & Sohn 2013, ISBN: 9783433030486,
9783433603505, 9783433603512, 9783433603529, 9783433603499
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