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ARS NARS NARS ARS ARS
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and Production
Power Electromechanical

Mechanical

Mechatronic |

Mechatronic
and Automg

Power |

Standards for Benha Generic Standards
University students for Engineering Electrical
students

Commenication
and Electronics

Computer
and Systems

 f Biomedical |

Construction
ineering
and Management

Civil

ironmental
Engineering

Architecture

Figure 2 Different Levels of Competencies as per NARS 2018, as published by NAQAAE
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Table 11 List of overall data about the programs.

Credits and SWL Total Contact Hours 4 Requirements %

# Program NC "CHTECTS [SWL| Lec [Tut| Lab [TT| UR | FR | DR | PR | °>°%
Specialized Programs
1 | Design and Production Engineering 61 | 160 | 267 | 6750 | 104 | 55 76 |235| 875 | 20 39.37 | 31.87 22.5
2 | Mechanical Power Engineering 61 | 160 | 267 | 6750 | 106 | 55 74 1235 | 875 | 20 41.25 30 18.75
3 | Mechatronics Engineering Program 61 | 160 | 267 | 6750 | 104 | 55 76 235 | 875 | 20 | 39.375 | 31.875 | 225
4 | Electrical Power and Machines Engineering 61 | 160 | 270 | 6750 | 110 | 102 | 73 |285] 875 | 20 41.87 29.4 | 18.125
5 | Computer and Control Systems Engineering 58 | 160 | 270 | 6750 | 108 | 56 75 239|875 | 20 | 41.88 | 29.38 | 20.63
6 | Electronics and Communications 58 | 160 | 270 | 6750 | 107 | 65 72 | 244 | 875 | 20 42.5 28.75 | 18.75
7 | Biomedical Engineering 58 | 160 | 270 | 6750 | 108 | 89 97 | 294 | 875 | 20 41.7 29 18.75
8 | Civil Engineering 62 | 160 | 270 | 6750 | 113 | 51 61 | 225 | 875 | 20 63.75 0 18.75
9 | Architectural Engineering 61 | 160 267 6750 | 108 | 98 26 | 232 | 8.75 20 71.25 0 11.25
Interdisciplinary Programs

10 | Infrastructures and Utilities Engineering 62 | 160 | 267 | 6667 | 110 | 70 50 |230| 875 | 20 0 71.75 | 18.75
11 | Construction Engineering and Management 62 | 160 | 267 | 6667 | 111 | 71 50 |232| 875 | 20 0 71.75 | 18.75
12 | Elctromechanical Engineering 61 | 160 | 234 | 5850 | 113 | 82 31 | 226 9 20 0 71 21
13 | Mechatronics and Automation Program 61 | 160 | 279.6 | 6990 | 106 | 56 71 | 233 | 875 | 27.5 0 63.75 22.5

NC Total number of Courses UR University Requirement

CH Credit Hour FR Faculty Requirement

ECTS European Credit Transfer System DR Discipline Requirement

SWL Student Workload PR Program Requirement

Lec Lectures T Total

Tut Tutorials BS Basic Sciences Percentage

Lab Laboratory

Checklist for each program:

- The total number of credit hours should be between 144 and 165

- The percentage of the 4 requirements is calculated by credit hours and should follow the percentages in the Terms of Reference.

- The percentage of Basic Sciences is calculated by credit hours and should follow the percentages in the Terms of Reference.

- The maximum number of courses is 60

- The maximum number of weekly contact hours is 280 Contact Hours. The maximum number of Lecture Contact hours is 50% of total
contact hours or 130 contact hours, whichever is less.
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Ay | S e | dee | Baa | Sidinal Sl 259
2 - —- 2 2 Loal 4 | UHS 101
Glaslaall Lo 6l 533
2 -- -- 2 2 LY UHS 102
2 -- -- 2 2 dadiaall Lladl | UHS 103
2 —- —- 2 2 dagall @Al | UHS 104
2 -- -- 2 2 1 o) ) | UHS XXX
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2 -- -- 2 2 3 @oa) Hoae | UHS XXX
14 - - 14 14 Jweay)
Table 11 List of University Requirements Courses
Ct. Hr.
Code Course Title Cr. Hrs. Lect. Lab Tut. | Tot.
UHS 101 Foreign Language 2 2 0 0 2
Information and
UHS 102 Communication 2 2 0 0 2
Technology
UHS 103 Societal Issues 2 2 0 0 2
UHS 104 Professional Ethics 2 2 0 0 2
UHS XXX | Humanities Elective | 2 2 0 0 2
UHS XXX | Humanities Elective Il | 2 2 0 0 2
UHS XXX | Humanities Elective Ill | 2 2 0 0 2
Total 14 14 0 0 14

30



Lt Al

Benha University g Auigh) 4,6 /BN
Benha Faculty of Engineering 2022 u‘JaJﬁLS::-{‘ iU e h}g // \
_‘ﬂ@in_

daalad) cilallaial 45 LAAY) & ) jial) Aadld (12) Jean

Jduay) clelu | cilelud) .
: . . ) a gy
AV | o s | deee] sodas| sl SRl 5l
Jlee Y 504, &l yia
ol Juell sl eolie
2 -- -- 2 2 e 5 y5al UHS 201
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Table 12 List of Humanities Elective Courses
Humanities Elective Code Course Title Cr. Hrs.
UHS 201 Principles of Entrepreneurship and Project 2
Entrepreneurship Courses Management
UHS 203 Human Resources Management 2
Personal and acquired skills | UHS 301 Communication and Presentation Skills 2
courses UHS 302 Leadership Skills 2
Scientific  research and | UHS 801 Research Methodologies 2
analysis courses UHS 803 Thinking Skills 2
University Requirements Compulsory Courses
) Pre- Ct. Hr. Assessment
Code Course Title CH
e, Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS . 0 0 0
101 Foreign Language - 2 2 - - 2 30% | 30% - 40%

e Walaie] s alal) andll Gulae J8 (e Lo )8 a5 AT A 6l S il o Al Sl G e AR ailad
iyl Gany e il dgailiad g Alladll Jaalls coslul) del 8 (cany dalll ae) @ aaal e dadlally K s
Al g 5l Calite A (Sl (g clidaiia il g Bed 8 el o) gl Al el jaal) ol i) Alaad) 4 8 dailal)

Juaty &l jlea

The characteristics of the foreign language (English, Deutsch, French, or any foreign language
approved by the academic department council and both the faculty and university councils) -
Revision of the language grammar — grammar style and effective sentences and their
characteristics — Identification of common errors in writing technical sentences — Building basic
paragraphs: types of paragraphs, reading and analysing of excerpts from books in varies
disciplines to develop communication skills.

EManuel Alvarez-Sandoval, “The Importance of Learning a Foreign Language in a Changing
Society”, 2005, Universe

References| Course Contents
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Code Course Title CH -
req. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS Information and
Communication - 2 2 - - 2 30% | 30% - 40%
102
Technology
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Concepts and terminologies of information technology — Communication styles in teaching and
learning — The internet and learning — multimedia systems — databases — Virtual Reality —
Augmented reality — Internet of Things — Robotics and its classification — Artificial Intelligence —
Big data — Cloud Computing.

ITL Limited ITL Education Solutions Limited, “Introduction to Information Technology”, 2nd
edition, 2012, Pearson Education, ISBN: 9789332525146

Floyd Fuller, Brain Larson, Lisa Bucki, Faithe Wempen, “Computers: Understanding Technology
Comprehensive “, 6th edition, 2016, Kendall Hunt Publishing, ISBN-13 : 978-0763870089

References | Course Contents

) Pre- Ct. Hr. Assessment
Code Course Title CH -
req. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS . 0 0 0
103 Societal Issues - 2 2 - - 2 30% | 30% - 40%
Baly 3 Ll (a5 jealeall Lliail) (e Jia jaan 5 ) 43y § 5 Aaaba®®V 5 diall 5 Lo laia V) Llail) (e a2l (DUl G 53
el calinall dpaiill § ApbaBY) (5 siall e o 3l 5 il AadlSa Ll g caninall g 3 il e 1o il 5 oaa & AplSull
Adal) Wb colall g Flall sty jaaill s Gl & shill 5 dalall daall Liad 5 63 pall i Caiad) Wl g oY) (3 ia
Liadine 4 dalgll Lladll e la ye
2 The awareness of students on many social, environmental, economic, and other contemporary
£ issues in Egypt such as issues of overpopulation in Egypt and its impact on the individual and
= society - issues of combatting venality and its impact on economic rights and sustainable
o development — human rights issues — issues of violence against women — public health issues —
= environmental pollution and desertification -Climate change, water and energy issues — Other
8 important issues in our society.
B
% Enid Hill, “Discourses in Contemporary Egypt: Politics and Social Issues”, 2000, American
o University in Cairo Press.
[<5]
o
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Ct. Hr. Assessment
Pre-

Code Course Title CH PE/

reg. Lec. | Lab. | Tut. | Sum | SA | MT OF Final

Professional Ethics - 2 2 - - 2 30% | 30% - 40%

UHS
104

a5 A ABAY) Cle g sall Lo 58 5l ae Al CLEMAO i) aal sall dsBlial 4 330 Aila) ) jaall any
2 sl 5 Al Aaliadll sle) e 5 Aigall CILENAY Lalal) e sially Cay paill e jiall (5 sy s Jand) Jlae (& G A
S JS 8 Al Jae Jlae (e Al Al 50 ae a5l 5 (5 sl 5 acinall oo el 33Y) cAadaiVl)

The course offers the background necessary to discuss the core issues of professional ethics
facing graduates in their field of work. The course contains the definition of the general
ingredients of professional ethics, and taking into account the public interest, rules and
regulations, obligation towards society, rights and duties, with a study of example from the
graduate’s field of work in each college.

Course Contents

John Rowan & Samuel Zinaich, Jnr., “Ethics for the Professions”, 1st edition, 2002, ISBN-13 : 978-
0155069992

References

University Requirements Elective Courses

Code Course Title Pre-req | CH Ct. Hr. Assessment
UHS Principles of Lec. | Lab | Tut [ sum | sA | MT | PEO | Final
201 Entrepreneurship and - 2 E

Project Management 2 - - 2 30 30 - 40

sy g b Jlae Y1 53 5 Aaaladl dpaly ) a jliiall JISEY) 0 65 63 el cliiall 5 Jlee Y1 30l ) (Jlae Y1 30l ) A aalia
Loa )il Jlae W1 &y el & 5 pdall don o €1 23 (Jandl ddad AUS Alall ddadd) bl Adadd) Ay sull ddadl)
31 A Aedie bl g ospdall (e g (g maall SLaBY) b s s liall aca el Al ) e 5yl
cum C);j\ JLM.AM d:\l;.\ cum‘ e ‘QL\L\\:\.J\ B;\ﬁ ‘L:\Ln;.\” cC\A.\M eusa ck_ul.c_,)ﬁmﬂ GA:\L.\SH JS..}@J\ “L\Lcj).&d\

e 5 il olal A8) ya g (b ¢ hlaall 3 ) (Aalll 5 1) ca gl g jaliaal) (anads
Concepts in entrepreneurship — entrepreneurship and small enterprises — lIdea generation of
entrepreneurial projects — The university and entrepreneurship opportunities and challenges — Marketing

‘5 plan — operational plan — financial plan — Writing the business plan — The technological environment for
§ entrepreneurship projects — External business environment for pioneering projects — Egyptian economy
O programs to support leading projects — entrepreneurial project presentation skills —
& Introduction to project management — The organizational structure — Success assessment — Planning —
3 data reading — network planning — critical path analysis of networks — resource allocation and
O constraints — cost management — risk management — measurement and control of project performance.

e Alexander Osterwalder, Yves Pigneur, “Business model generation: A handbook for visionaries,
I game changers, and challengers”, 1st edition, 2010, ISBN-13 : 978-0470876411
§ e Eric Ries, “The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create
E Radically Successful Businesses™, 1st edition, 2011, ISBN-13 : 978-0307887894
& e https://designthinking.ideo.com/
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Code Course Title Pre-req | CH Ct. Hr. Assessment
UHS Human Resources Lec. Lab Tut | Sum SA MT | PE/OE | Final
203 Management 2 2T - T -T213 /3] - |4

) sall Jagladsll ey pliall 3 ) gall 3 10y At 1) caila gl cdy ) 3 ) gall By (AUl shaill iy pll) 3 ) gall 31 sgda
2| Loa sl o Bliall il ) sall Gt sl ) sal) ishis s a3l e Jseaall d il
1= Lealain
3 The concept of human resources management — The historical development of human resource
& management — the main jobs of human resource management — planning for human resources —
3 obtaining human resources — training and developing human resources — compensation for human
O resources — maintaining and sustaining human resources.
o e Dessler, G., Chhinzer, N., & Gannon, G., « Management of human resources: The essentials”, 5th
§ ed., 2019, Pearson Education, ISBN: 9780134882963.
E e A. DeNisi, R. Griffin, HR, “Human Resource Management*, 3rd edition, 2007, ISBN-13 : 978-
& 0618794195

) Pre- Ct. Hr. Assessment
Code Course Title CH
req. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final

UHS | Communication &
301 | Presentaionskills | © | 2| 2 | C | | 2 [30%|30% ) - 40%

§_pandl S Jaall Ay 8 SV g LY il il s ) sal) Ol jlgn ¢ Jadlll e Juai¥) ectaaadl) il g 2 daill) Juaiyl

g gl il 5 g a5 300
§ A general introduction to communication, the importance of communication, types of communication,
2 communication obstacles, communication skills, features and methods of effective presentation, verbal
5 | communication: speaking skills — non-verbal communication — dialogue skills and persuasion strategies
8 | — communication in the work environment — writing resume — writing formal reports and letters.

@ Mike Markel; Stuart A. Selber, "Practical Strategies for Technical Communication”, Macmillan
2 | Learning, 3rd edition, 2019

(<b]

& | Mike Markel; Stuart Selber, "Technical Communication", Macmillan Learning, 13th edition, 2021

24
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Ct. Hr. Assessment

Pre- CH

Code Course Title -
reg. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final

UHS

302 Leadership Skills - 2 2 - - 2 30% | 30% - 40%

Classy aghy 23 A e gl 5 ) @il (b dpaiiy Bl gal 4y )Y dalall @l jleal) dpasi () el agy
Jelailly aaill clbal fiu) aal agdijais ol ) Qs e Joatl) callad 5 3k aaly oY) ksl duadill
cdlad 5 (5 ka 5 a5 Al 5 1ol 5 dadadilly Aalaiall 3 yaY1 5 3Ll CHLEMAT § il Hlgall (any dpai ) Adlial ¢ galdll

Bl 53 oY) CLEMAT 5 ¢ i) B8 5 g s s il bl 5 Alladl) <l ) all s

The course aims to develop the students’ leadership and management skills — Develop their
opportunities for excellence, by introducing the leadership and administrative personality traits —
The most important ways of transformation from mobility to leadership — The most important
strategies of excellence and leadership interaction — developing some skills and ethics of leadership
and management related to planning self and other management — Effective decision-making
methods and techniques — motivational methods — the skill of change leadership — management
and leadership ethics.

Course Contents

Primal Leadership, “Unleashing the power of Emotional Intelligence”, Daniel Goleman, Harvard

References . .
Business Review Press

Pre- Ct. Hr. Assessment

Cod Course Name CH -
ode reg. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final

UHS Research
801 Methodology

Jiady Lhasi s Gandl ol apenaiy aladl Gandl Ol gl cdiaibiad s aladl Gl Ciy jed cdiaibian s alall Sl
‘(L"\m.g:“ At cdaand) c@.u 138 sl )LE\ st ladl d.n\}cj Gaanll ARG waaT cCaall & a5 )\éﬁ';\) il
G@_ld\‘ (aladl Sl (3 )L 5 galie A il Sl ol M_\s..a ) bl pall e ety bl jall cdalall il pall g Sl

- 2 2 - - 2 30% | 30% - 40%

Scientific thinking and its specifications, definition of scientific research and its specifications, steps
of scientific research and designing research tools and sample selection (choosing a research subject,

[22]
% defining the research problem and the principles of choice, setting the research frame and
‘g methodology and data analysis). Types of scientific studies: Descriptive, survey and experimental
O studies.
[¢B]
g Scientific research methods: Descriptive method, social screening, content study, content analysis,
8 types of experimental designs, descriptive methods, analytical methods.

Ann Sloan Devlin, "The Research Experience: Planning, Conducting and Reporting Research",
8 SAGE, 2nd Edition, 2020
% C.R. Kothari, "Research Methodology: Methods and Techniques”, New Age, 2nd Edition, 2004, ISBN
E (13) : 978-81-224-2488-1
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Code Course Title Pre- CH Ct. Hr. Assessment .
reg. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS 803 Thinking Skills - 2 2 - - 2 30% | 30% - 40%

(4l siie — aalliad — 4y at) Sl daple ¢ Sall G g aalad ) JAae (g luy) - el 3 SIANY 4y et aalia
Lalal ¢ Sl Gl ol ol A yea Uiall Sl <l jlgn g ymall uSEl il g ol 8L - e lagY)) pSall g gl
als (k¢ SEl g aaled mal ¢ SEl Ol Hlge Apali b Aeadisall Sl iuY) (gl Lga s Adliaall il

@ Sall &l lga
=
% Theoretical concepts (memory — thinking — creativity), an introduction to teaching thinking skills,
38 the nature of thinking (definition — characteristics — levels) types of thinking (creative — critical —
Q scientific), cognitive thinking skills, metacognitive thinking skills, thinking measurement tools,
5 different thinking patterns, and skills, strategies used to develop thinking skills, thinking skills
38 programs, ways to teach thinking skills

References John Butterworth, Geoff Thwaites, “Thinking Skills: Critical Thinking and Problem Solving”,

2nd edition, 2016, ISBN-13 : 978-1107606302

Faculty Requirements for Desplinary Programs AN Sllhia

All programs offered at Benha Faculty of Engineering, Benha University are Engineering
Programs. The graduates have the opportunity of being Engineers and are registered in the
Egyptian Engineering Syndicate.

According to the National Academic Reference Standards (NARS-2018), The Engineering

Graduate must be able to (A-Level):

Al. ldentify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science and mathematics.

A2. Develop and conduct appropriate experimentation and/or simulation, analyse and interpret
data, assess and evaluate findings, and use statistical analyses and objective engineering
judgment to draw conclusions.

A3. Apply engineering design processes to produce cost-effective solutions that meet
specified needs with consideration for global, cultural, social, economic, environmental,
ethical and other aspects as appropriate to the discipline and within the principles and
contexts of sustainable design and development.

A4. Utilize contemporary technologies, codes of practice and standards, quality guidelines,
health and safety requirements, environmental issues and risk management principles.

ADb. Practice research techniques and methods of investigation as an inherent part of learning.

AG6. Plan, supervise and monitor implementation of engineering projects.

A7. Function efficiently as an individual and as a member of multi-disciplinary and multi-
cultural teams.

A8. Communicate effectively — graphically, verbally and in writing — with a range of
audiences using contemporary tools.

A9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership
skills to anticipate and respond to new situations.
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A10. Acquire and apply new knowledge; and practice self, lifelong and other learning

strategies.
To achieve these Learning Outcomes, a set of courses has to be completed as a Faculty
Requirement. These courses are divided into Basic Science Courses and Basic Engineering

Courses.
Table 12 List of Faculty requirements courses.
Pre- Cr. Ct. Hr.
ot COUIEE requisites Hrs. Lec | Lab | Tut | Sum
BES 011 | Mathematicsl | ---- 3 2 0 2 4
BES 021 | Mechanicsl | ---- 3 2 0 2 4
BES 031 | Physicsl | e 3 2 2 1 5
BES 041 | General Chemisty | - 4 3 2 1 6
MEC 011 | Engineering Graphics | = - 2 0 0 4 4
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 022 | Mechanics Il BES 021 3 2 0 2 4
BES 032 | Physicsll | e 3 2 2 1 5
MEC 012 | Production Engineering | = ----- 2 1 3 0 4
MEC 014 | Computer Aided Drafting MEC 011 2 1 2 0 3
ELE 042 | Computer Programming | 5 0 2 2 4
Fundamentals

BES 141* | Pollution and Industrial Safety BES 041 2 2 1 0 3
FTR 103 | Field Training | Completion 0 0 0 0 0

of 65

Cr.Hrs
FTR 203 | Field Training Il Completion 0 0 0 0 0

of 96

Cr.Hrs

Total 32 19 14 17 | 50
* Course teaching is shared between the Basic Engineering Science Department and Displine
Department.

Faculty Requirement Courses

The course coding is divided into two parts and follows the following convention:
1. Three Letters which are the Department code.

2. Three Numbers indicating the Level, the Specialization inside the department, and a counter inside
the specialization.

o O
—

> Serial (1-9)

> Specialization inside the Department (1-9)

> Level (0-4)

» Department Code
BES x1x Mathematics Courses offered by Basic Engineering Science Department
BES x2x Mechanics Courses offered by Basic Engineering Science Department
BES x3x Physics Courses offered by Basic Engineering Science Department
BES x4x Chemistry Courses offered by Basic Engineering Science Department
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MEC xxx Course offered by Mechanical Engineering Department for Faculty Requirement
ELE xxx Course offered by Electrical Engineering Department for Faculty Requirements
The following abbreviations are the legend for the courses:

CH  Credit Hour

Ct. Hr. Contact Hour

Lec Lectures

Tut  Tutorials

Lab Laboratory

Tot  Total

MT  Mid-Term Exam

SA  Student Activity

PE Practical Exam

Code Course Title Pre-req | CH Ct. Hrs. Assessment

BES Mathematics | - 3 Lec. | Lab | Tut | Tot | SA | MT | PE/OE | Final

011 2 0 2 4 30 | 30 0 40
Differential Calculus: Real functions and their graphs (Algebraic functions, trigonometric functions
and their inverses, exponential, hyperbolic and logarithmic functions). Limits and continuity.

§ Differentiation of real functions of one variable. Applications of differentiation (maxima, minima and

§ inflection points, curve tracing, optimization problems). The first mean value theorem and first order

(&} approximation of functions. Taylor’s and Maclaurin's expansions of functions.

& Algebra: Elements of mathematical logic with applications, Matrix algebra and systems of linear

= equations (Gauss elimination, Gauss — Jordan elimination, LU factorization, matrix inversion).

O Applications (codes, matrix games). Eigenvalues and eigenvectors. Complex numbers.

@ e Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

§ e Gilbert Strang, "Introduction to Linear Algebra”, Wellesley-Cambridge Press, Last Edition.

E

Code Course Title Pre-req CH Ct. Hrs Assessment

BES Mathematics |1 BES 011 3 Lec. Lab Tut Tot SA MT | PE/OE | Final

012 2 0 2 4 30 30 - 40

= Integral Calculus: Indefinite integrals with applications. Methods of integration. Definite

|5 integrals with applications (areas, volumes of revolution, lengths of curves and surface area).

c

3 Multivariable Calculus (A): Surfaces and curves in three dimensions. Vector functions of one variable.

3 Scalar functions of several variables, partial derivatives. Directional derivatives, total derivatives.

3 Applications (tangent planes and normal lines. Taylor expansions, maxima and minima, Lagrange's

O multipliers).

@ e Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

§ e George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable

% (Twelfth Edition), 2010.

@
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Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES Mechanics | - 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
021 2 - 2 4 30 | 30 - 40

Fundamentals of statics, Types of supports, Vector algebra and applications to mechanics, Statics of
particles, Moments of forces and couples, Equivalent systems of forces and moments. Equilibrium of
rigid bodies, Centroides and centers of gravity, Analysis of structures (trusses and machines), Friction
and its applications. Virtual Work for a System of Connected Rigid Bodies, Stability of Equilibrium
Configuration.

e F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers: Statics

Course
Content

3 and Dynamics, 10th edition (2013).
& o Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle River,
& New Jersey: Prentice Hall, (2003).
Code Course Title Pre-req | CH Ct Hrs Assessment
BES 022 Mechanics 11 BES 3 Lec. Lab Tut Tot SA MT | PE/OE | Final

021 2 0 2 4 30 | 30 0 40

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (force and
acceleration method — work and energy method — impulse and momentum method), Planar
Kinematics of rigid bodies (translation — rotation about a fixed axis — general plane motion), planar
kinetics of rigid bodies (force and acceleration method — work and energy method. — impulse and
momentum method). Moment of area, mass moments of inertia for single body, product of inertia
and principal moments of inertia.

e F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers:

Statics and Dynamics, 10th edition (2013).
e Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle

River, New Jersey: Prentice Hall, (2003).

Course
Content

References

39



i dzala
Benha University L= ?

g Awnigl) 4418 9K
Benha Faculty of Engineering 2022 Cus oSl s e Ay //;&&%\\&
JI‘@iIL
Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES 031 Physics | - 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
2 2 1 5 10 30 20 40

Course
Content

Wave motion, Sound waves, Doppler effect, Superposition of waves: interference, standing waves
and beats, Interference of light waves, Diffraction of light, Polarization of light, First law of
thermodynamics, Kinetic theory of gases, specific heats of gases, thermodynamic processes:
isochoric, isobaric, isothermal and adiabatic, Heat transfer: conduction, convection and radiation,
Elasticity, Hooke’s law, Hydrostatics and surface tension, Hydrodynamics and Viscosity.

e R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.
o Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, lbrahim Sayed, Walid Selmy,
“Engineering Physics, Part I, Waves, Heat and Optics”, 1% edition, 2022.

[72]
§ o D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
E o D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
& 2008.
¢ Simple harmonic motion
o Waves in stretched string,
e Sound waves,
- ¢ Interference and diffraction of light,
% e Polarization of light,
% o Specific heat,
— Thermistor and thermal conductivity.
Code Course Title Pre-req CH Ct. Hrs Assessment
BES 032 Physics Il - 3 Lec. | Lab | Tut | Tot SA MT | PE/OE | Final

2 2 1 5 10 30 20 40

Course
Content

Electric force and electric field, Motion of charge in electric field, Electric dipole, Gauss law and
applications, Electric potential, Capacitors and dielectrics, Current and resistance, Magnetic field and
magnetic force, Sources of magnetic field, Bio-Savart law and Ampere’s laws, Electromagnetic
induction and Faraday’s law, Self-induction and magnetic energy.

o R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.
e Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, Ibrahim Sayed, Walid Selmy,

3 “Engineering Physics, Part II, Waves, Heat and Optics”, 1* edition, 2022.
5 ¢ D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
= e D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
o 2008.
e Ohm's Law
o Wheatstone bridge & Metric bridge
?, e Electric Field Mapping
s e Capacitor Charging and Discharging
% e The Electric Transformer
— [ ]

Faraday’s Law

40



i dzala
Benha University L= ?

i g its
Benha Faculty of Engineering 2022 (s Sl s e Ay // \\:6
_n"g"-/ln_
Code Course Title Pre-req CH Ct. Hrs. Assessment
BES 041 General Chemistry - 4 Lec. Lab Tut Tot SA MT PE/OE Final
3 2 1 6 10 30 20 40

Course
Content

Gases: ideal & real gas laws, kinetic molecular theory- Liquids and solutions - Solids: arrangement
of atoms, metallic solids, alloys - Chemical kinetics: reaction rates & order, catalysis —
Electrochemistry: electrochemical cells, corrosion— Cements — Polymers — lubricants.

References

- J. Brady, “General Chemistry, Principles and structures”, Wiley Inc., Fifth Edition, 1990.

- L. W. Fine, H. Beall, J. Stuehr, “Chemistry for Scientists and Engineering, Preliminary Edition,
Brooks Cole; 1st edition, 1999.

-Steven S. Zumdahl, “Chemistry Principles”, Third Edition, Houghton Mifflin, 1998.

-Prof. Elsayed Fouad, Engineering Chemistry I, 1I.

-Steven S. Zumdahl, Susan A. Zumdahl “Chemistry” Seventh Edition, Houghton Mifflin, 2007.

-P. Barnes, J. Bensted, Structure and Performance of Cements, CRC Press, 2nd Edition, 2019.

Laboratory

-Neutralization Reactions
-Oxidation-Reduction Reactions
-W/C Ratio

-Precipitation Reactions

Code

Course Title Pre-req CH Ct Hrs Assessment

BES 141

Pollution and BES 041 2 Lec. Lab Tut Tot SA MT | PE/OE | Final

Industrial Safety 2 1 - 3 10 | 30 20 40

Course Content

- Air pollution-sources and types of pollutants-Adverse effects -ozone depletion — green house effects- Acid
rain and global warming -measurement and control methods.

- Water pollution- sources and types- constituents of wastewater- primary treatment: various pre-treatment
methods - Advanced Treatment: chemical oxidation, precipitation, air stripping, - heavy metals removal.

Civil and Architecture Engineering students: Plan and manage construction health and safety, maintain
safety issues for construction to introduce the foundations on which appropriate health and safety systems
may be built. Occupation and health and safety affect all aspects of work. Legal framework for health and
safety.

Mechanical Engineering students: Hazards analysis-Hazards of pressure , uses of over pressure-hazards of
temperature-HAZOP study regarding pressure, temperature & flow -static electricity & its control purging
and inerting -relief valves and rupture disks-venting — flame arrester -flare system-alarms and types of alarms
and its application-trips d interlock system-hot work permit , confined space vessel work permit & height
work permit - personnel protective equipment-On-site &Off-site emergency plan.

Electrical Engineering students: Electric shock and burns from live wire contact, Fires from faulty wiring,
overloading circuits, leaving electrical parts exposed, Electrocution or burns from lack of PPE, Explosions
and fires from explosive and flammable substances, Contact with overhead power lines Electrical exposure to
water.

Reference

e Handbook of “Industrial Safety and Health, Trade and Technical Press Ltd. Morden, U.K.1980.
* S.P. Mahajan, “Pollution Control in Process Industries” Tata McGraw Hill, NewDelhi1985.

Laboratory

e Air sampling

e Water sampling
e Adsorption

e Precipitation
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Engineering - 2 Lec. Lab Tut Sum SA MT | PE/OE | Final
011 Graphics 0 0 4 4 30 30 - 40

Course | Engineering drawing techniques and skills. Conventional lettering and dimensioning.
Content | Geometric constructions. Theories of view derivation. Orthographic projection of
engineering bodies. Derivation of views from isometric drawings and deducing of missing
views. Sectioning views: (full, half, offset, partial, revolved, removed, and partial

sectioning). Steel construction, Symbols of electrical circuits
References | William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition, 2010.

Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Laboratory | Student's engineering sketches and drawings carried out in the engineering drawing Labs.

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC . . . Lec. | Lab Tut | Sum | SA MT | PE/OE | Final
012 Production Engineering - 2 1 3 0 4 10 | 30 20 20

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,

g = | Drawing, Bending, Joining Processes: Temporary and permanent joints, welding techniques, Cutting

O O | Processes: Principles and elements of cutting processes, Basic cutting, and machining (Turning,
Drilling, Milling, etc.,). Principles of production planning and control, Introduction to quality control.

g e Jiangshan Li, Semyon M. Meerkov, 2008, “Production Systems Engineering”, Springer; st ed.
§ " 2009 edition, 2008
§ e M. P. Groover, 2011, "Principles of Modern Manufacturing", 4th Ed., john Wiley & Sons, Inc.
e Practicing the workshop measuring operations and tools
e Practicing the sand-casting workshop
- e Practicing the welding workshop; electric arc welding, gas welding and cutting, and electric resistance
% welding
g e  Practicing the machining workshop; turning, shaping, drilling, milling, and grinding
3 e  Practicing the metal forming workshop; rolling, bending, drawing, and extrusion
e  Practicing the carpentry workshop
e Practicing the forging workshop
Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC Computer Aided Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
014 Drafting MECOLL f 2 E
1 2 0 3 10 30 20 40

Introduction to Computer Aided Drafting, history, advantages, and limitation. Graphics/CAD involves
the visualization, sketching, and geometric construction of mechanical components. Layout and
creation 2D working industrial drawings that adhere to industry standards. Illustrate CAD drawing
construction techniques, implementation of 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

References | o  William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition,

2010.
e Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Course
Content

Laboratory | Student's engineering sketches and drawings carried out in the engineering Computer Labs
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Code Course Name Pre-req. CH
Lec. Lab. | Tut.| Tot |SA | MT |PE/OE | Final
FTR . - Completion
103 Field Training | of 65 CH 0 0 0 0 0 - - - -
% For 6 weeks interval as a minimum.
§ Field training conducted under the supervision of a faculty member and field mentor in the actual field
g practice. The student must submit a detailed technical report by the end of training period, explain
O what he learned during this training.
& By the end of the training the student will be able to:
= Apply the principles knowledge to execute practical engineering field works.
O The students will have the opportunity to work with multidisciplinary teams during the training period.
Code Course Title Pre-req | CH Ct. Hr. Assessment
ELE | Computer Programming - 2 Lec. Lab Tut Sum | SA MT PE/OE | Final
042 | Fundamentals 0 2 2 4 10 | 30 20 40

Computer System: Hardware, Software - Introduction to software design - evolution and comparison of
programming languages - types and characteristics of translators - Program Design Process - Software Life Cycle -
structured programming - Variables, Constants - Input and Output - Data Types and Representation - Simple Flow
- Flow of Control (Conditioning, Iteration) - Array - Functions (Predefined - Programmer Defined) - Pointers-
Strings - program maintenance & testing — documentation.

Course topics are explained using a high-level language (as C, or C++).

e W. Savitch, "Problem Solving with C++", 10" Edition, Pearson, 2018, ISBN-13: 978-0134448282

e Jery Hanly, Elliot Koffman, “Problem Solving and Program Design in C”, g edition, Pearson, 2015, ISBN-

13: 978-0134014890

C.R. Severance, S. Blumenburg, "Python for Everybody: Exploring Data in Python 3", CreateSpace
Independent Publishing Platform, 2016, ISBN-13: 978-1530051120

e R. Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2" Edition,

Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840

Problem solving labs using high level language (C, or C++) to apply explained topics in each lecture including:
e  Flowcharts

e Data Types, Variable, Constant declaration. Input and Output

e  Sequence Flow program

e  Conditioning Statements (if, nested if and switch case)

e |teration Statements (for, while do while, Do Until, and nested loops)
e Arrays (1D and 2D arrays)

e  Functions (predefined and user defined)

e  Pointers

e  Strings and string functions

Course
Content

References
[ ]

Laboratory

* Project:
At the end of the course the student must provide a project emphasizing the course content
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Code Course Name Pre-req. CH
Lec. | Lab. | Tut. | Tot | SA | MT | PE/OE | Final
FTR . . Completion )
203 Field Training Il of 96 CR 0 0 0 0 0
% For 6 week interval as a minimum.
§ Field training conducted under the supervision of a faculty member and field mentor in the actual field
5 practice. The student must submit a detailed technical report by the end of training period, explain what
) he learned during this training.
3 By the end of the training the student will be able to:
> Apply the principles knowledge to execute practical engineering field works.
O The students will have the opportunity to work with multidisciplinary teams during the training period.
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Program# 8 Civil Engineering Program

Program Description

Students completing the Civil Engineering program at Benha faculty of engineering are awarded with a
Bachelor of Science in Civil Engineering degree. Civil Engineering Program provides the
undergraduate education and the necessary skills required for a career as a civil engineer or to pursue
graduate studies in relevant fields. Students awarded with Bachelor of Science in Civil Engineering
can qualify and practice as Professional Civil Engineer (PE) after fulfilling the experience and exam
requirements of the licensure. Our well-rounded curriculum emphasizes the fundamentals that integrate
both established and cutting-edge civil engineering principles, methods, tools, and materials. The
engineering courses are designed around real-life examples in connection with the practices in the
industry so that students can easily relate the theories with practice. The humanity courses at Benha
faculty of engineering helps our students to supplement their engineering education and training with
communication skills, ethic values, and social and environmental awareness. The small class sizes
within the Engineering Program allows student-centric and individualized learning environment.

Basic Information
Program Vision

The Civil Engineering Program strives to graduate qualified engineers, produce recognized research,
and provide professional societal service locally and internationally.

Program Mission

The mission of the civil engineering program is to develop highly competent professionals, preparing
them for positions in civil engineering, continuing education in graduate school, life-long learning, and
societal leadership. The program aims to provide undergraduates with outstanding education
opportunities founded on comprehensive engineering fundamentals and coupled with modern
engineering tools. The program focuses on professional practices in civil engineering preparing its
graduates for the labor market, societal needs, while equipping them with lifelong learning skills.

Program Objectives

The objectives of the Civil Engineering Program are to enable its graduates to:

PO1. Apply a wide spectrum of engineering knowledge, science and specialized skills with
analytic, critical and systemic thinking to identify and solve engineering problems in real life
situation.

PO2. Behave professionally and adhere to engineering ethics and standards and work to develop
the profession and the community and promote sustainability principles.

PO3. Work in and lead a heterogeneous team and display leadership qualities, business
administration, and entrepreneurial skills.

POA4. Use techniques, skills, and modern engineering tools necessary for engineering practice.

PO5. Master self-learning and life-long learning strategies to communicate effectively in
academic/professional fields.

POG6. Design of constructions that meet specified needs with appropriate attention to health and
safety risks, applicable standards, economic, environmental, cultural, and societal
considerations.

PO7. Incorporate economics and business practices including project risk and change management
into the practice of engineering and to understand their limitations.
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Graduates Attributes

According to NARS 2018 the graduate attributes of civil engineering are:

GAL. Master a wide spectrum of engineering knowledge and specialized skills and can apply
acquired knowledge using theories and abstract thinking in real life situations.

GAZ2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering
problems with a wide range of complexity and variation.

GAZ3. Behave professionally and adhere to engineering ethics and standards.

GA4. Work in and lead a heterogeneous team of professionals from different engineering
specialties and assume responsibility for own and team performance.

GADS. Recognize his/her role in promoting the engineering field and contribute in the development
of the profession and the community;

GAG. Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

GA7. Use techniques, skills and modern engineering tools necessary for engineering practice.
GAS8. Assume full responsibility for own learning and self-development, engage in lifelong
learning and demonstrate the capacity to engage in post- graduate and research studies.

GA9. Communicate effectively using different modes, tools, and languages with various
audiences; to deal with academic/professional challenges in a critical and creative manner.
GA10. Demonstrate leadership qualities, business administration and entrepreneurial skills.
In addition to all engineering graduate attributes defined by NARS 2018, Civil Engineering
graduates should be able to:
GAL11. Design of constructions systems that meet specified needs with applicable standards.
GA12. Understand the concept of quality control during design and construction, field verification,
and review
GAI13. Incorporate economic and business practices into engineering projects.

Program Learning Outcomes

According to NARS 2018 the graduate of civil engineering program must be able to:
Level A: General Competencies of Engineering Graduate

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science, and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret
data, assess, and evaluate findings, and use statistical analyses and objective engineering
judgment to draw conclusions.

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified
needs with consideration for global, cultural, social, economic, environmental, ethical, and
other aspects as appropriate to the discipline and within the principles and contexts of
sustainable design and development.

PLOA4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health
and safety requirements, environmental issues, and risk management principles.

PLOS. Practice research techniques and methods of investigation as an inherent part of learning.

PLOG6. Plan, supervise and monitor implementation of engineering projects, taking into consideration
other trades requirements.

PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural
teams.
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PLO8. Communicate effectively — graphically, verbally and in writing — with a range of audiences
using contemporary tools.

PLO9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills
to anticipate and respond to new situations.

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

Level B: Competencies of Civil Engineering Graduate

PLO11. Select appropriate and sustainable technologies for construction of buildings, infrastructures
and water structures; using either numerical techniques or physical measurements and/or
testing by applying a full range of civil engineering concepts and techniques of: Structural
Analysis and Mechanics, Properties and Strength of Materials, Surveying, Soil Mechanics,
Hydrology and Fluid Mechanics.

PLO12. Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and
Earth Retaining Structures; and at least three of the following civil engineering topics:
Transportation and Traffic, Roadways and Airports, Railways, Sanitary Works, Irrigation,
Water Resources and Harbors; or any other emerging field relevant to the discipline.

PLO13. Plan and manage construction processes; address construction defects, instability and quality
issues; maintain safety measures in construction and materials; and assess environmental
impacts of projects.

PLO14. Deal with biddings, contracts and financial issues including project insurance and

guarantees.
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Faculty Mission vs. Program Mission Matrix

i an.

Program Mission

The mission of the civil engineering program is to develop
highly competent professionals, preparing them for
positions in civil engineering, continuing education in
graduate  school, life-long learning, and societal
leadership. The program aims to provide undergraduates
with outstanding education opportunities founded on
comprehensive engineering fundamentals and coupled with
modern engineering tools. The program focuses on
professional practices in civil engineering preparing its
graduates for the labor market, societal needs, while
equipping them with lifelong learning skills.

Faculty Mission The program aims | The program Develop highly
to provide focuses on competent
undergraduates professional professionals,
with outstanding | practices in civil | preparing them
education engineering for positions in
opportunities preparing its civil engineering,
founded on graduates for the | continuing
comprehensive labor market education in
engineering graduate school,
fundamentals and life-long learning,
coupled with and societal
modern leadership.
engineering tools.

Benha Faculty of Benha Faculty of

Engineering - Engineering - Benha

Benha University University is

is committed to committed to

graduate well graduate well N
prepared engineers | prepared engineers

equipped with equipped with

knowledge and knowledge and skills

skills necessary to | necessary to compete

compete in labor in labor market

market, and Capable of using and

capable of using developing modern \

and developing technology

modern

technology, and . .

providing):;asearch Pr0\_/|d|n_g res_earch in

in engineering engineering fields to N
fields to serve serve society and

society and community

community.
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Program Mission vs. Program Objectives Matrix

Program Objectives
Program Mission 8 8 8 5 8 8 5
[a [a o o [a [a o
The mission of the civil | The program aims to provide
engineering program is | undergraduates with
to develop highly outstanding education
competent professionals, | opportunities founded on N N N
preparing them for comprehensive engineering
positions in civil fundamentals and coupled
engineering, continuing | with modern engineering
education in graduate tools.
school, life-long The program focuses on
learning, and societal professional practices in
leadership. The program | civil engineering preparing \ \ \ \
aims to provide its graduates for the labor
undergraduates with market
outstanding education Develop highly competent
opportunities founded professionals, preparing
on comprehensive them for positions in civil
engineering engineering, continuing
fundamentals and education in graduate
coupled with modern school, life-long learning,
engineering tools. The and societal leadership.
program focuses on J J J
professional practices in
civil engineering
preparing its graduates
for the labor market,
societal needs, while
equipping them with
lifelong learning skills.

Program Objectives vs. Program Competencies Matrix

Program Program Competencies

Objectives | A1 | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0 | B1| B2 | B3 | B4
PO1 VW v

PO2 v v

PO3 V| V|

PO4 N N N

PO5 v v v

PO6 v VI N A
PO7 v v N
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Program Objectives vs. Graduate Attributes Matrix

Graduate Attributes
Program
onectives |3 | % |2 |32 /2 |5(2(2/213|%]3
o ) O @) O O O O O o o o) o)
PO1 VA
PO2 \ J J
PO3 \ J
PO4 J
PO5 N J
PO6 N N
PO7 N

Career Prospects

Graduates of the Civil Engineering Program would apply their knowledge and interpersonal skills in
careers, both in private and public sectors, to conceive, plan, design, implement, operate and maintain
the systems needed to support the physical infrastructure.
Building, construction and maintenance will always be necessary for every country. Civil Engineers
with computer skills will be particularly in demand because of the growing usage of computers in areas
such as structural analysis and design, transportation system planning and construction management.
Graduates will be able to pursue a variety of career options in worldwide locations due to demands for
improvements to civil infrastructure that are ever-present, because of population growth and
deterioration of existing systems over time. Several career options include, but not limited to, the
following:

1. Survey Engineering
Geotechnical Engineering
Structural Engineering
Hydraulics and Irrigation Engineering
Environmental Engineering
Transportation, Traffic and Highway Engineering
Construction Management Engineering

N oA ®WN
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Requirements of Program Courses

Program Requirements

Requirement cr. Ct. Hr.

Hrs. Lec | Lab | Tut Sum

Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 19 14 17 50
Program From Basic science 12 8 6 2 16
Requirements Compulsory Courses 84 60 37 24 121
Elective courses 18 12 4 8 24

Total 160 113 61 51 225

University Requirements of Civil Engineering Program

Lists of Humanities Courses of Civil Engineering Program

Code Course Pre- Cr. Ct. Hr.
requisites | Hrs. | Lec | Lab | Tut | Sum
UHS 101 Foreign Language @~ | ---—-- 2 2 0 0 2
Information and Communication
UHS 102 Technology | T 2 2 0 2
UHS 103 Societal Issues | ----- 2 2 0 0 2
UHS 104 Professional Ethics |  ----- 2 2 0 0 2
UHS XXX Humanities Electivel |  ----- 2 2 0 0 2
UHS XXX Humanities Elective Il |  ----- 2 2 0 0 2
UHS XXX Humanities Elective Il | —---- 2 2 0 0 2
Total 14 14 0 0 14
Lists of Electives Humanities Courses of Civil Engineering Program
Humanities Elective Code Course
Entrepreneurship UHS 201 Principles of Entrepreneurship and Project
| COUISes Management
UHS 203 Human Resources Management
I Personal and acquired UHS 301 Communication and Presentation Skills
skills courses UHS 302 Leadership Skills
i Scientific researchand | UHS 801 Research Methodologies
analysis courses UHS 803 Thinking Skills
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Basic Science Requirements of Civil Engineering Program

O ——— SLlS

Pre- Cr. Ct. Hr.

CODE Course Name requisites | Hrs. Lec | Lab | Tut | Sum
BES 011 Mathematics| | --—--- 3 2 0 2 4
BES 012 Mathematics 1l BES 011 3 2 0 2 4
BES 111 Differential Equations BES 012 3 2 0 2 4
BES 112 Numerical Analysis BES 111 3 2 2 0 4
BES 211 Engineering Statistics and BES 012 3 2 2 0 4

Probability
BES 041 General Chemistry | - 4 3 2 1 6
BES 148 Water Chemistry BES 041 3 2 2 0 4
BES 141* Pollution and Industrial BES 041 2 2 1 0 3
Safety
BES 031 Physicsl | ----- 3 2 2 1 5
BES 032 PhysicsIl |  ---—-- 3 2 2 1 5
Total 30 21 13 9 43

* Course teaching is shared between the Basic Engineering Science Department and Civil Engineering
Department.
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Program Requirements
Lists of Compulsory Courses (96 Cr. Hrs.)

Pre- Cr. Ct. Hr.

Coli= CRUlER NS requisites Hrs. Lec | Lab | Tut | Sum
BES 111 Differential Equations BES 012 3 2 0 2 4
BES 112 Numerical Analysis BES 111 3 2 2 0 4
BES 148 Water Chemistry BES 041 3 2 2 0 4
BES 211 Engineering Statistics and Probability BES 012 3 2 2 0 4

Total from Basic Science 12 8 6 2 16
ClV 101 CAD for Civil Engineering MEC 014 2 1 3 0 4
Clv 111 Properties and Testing of Materials BES 022 3 2 2 0 4
ClV 113 Technology of Building Materials BES 041 2 2 1 0 3
ClVv 114 Concrete Technology ClV 113 3 2 2 0 4
Clv 121 Structure Analysis | BES 021 3 2 0 2 4
ClV 122 Structure Analysis 11 Clv 121 3 2 0 2 4
ClV 142 Surveying for Engineers | BES 012 3 2 2 0 4
ClV 161 Fluid Mechanics BES 031 2 2 1 0 3
ClV 162 Hydraulics ClV 161 2 2 1 0 3
ARC 217 Architectural Engineering ClVv 101 2 1 0 2 3
Clv 221 Structure Analysis 11l ClVv 122 3 2 0 2 4
ClVv 222 Design of Metallic Structures | ClVv 122 3 2 0 2 4
ClVv 231 Soil Mechanics Clv 111 3 2 2 0 4
ClV 232 Geotechnical Engineering and Foundations Cé||\\//2§11 3 2 2 0 4
ClV 241 Surveying for Engineers 11 ClV 142 3 2 2 0 4
. ClV 114,
Clv 251 Design of R.C. Structures | CIV 122 3 2 0 2 4
ClV 252 Design of R.C. Structures |1 CIV 251 3 2 0 2 4
CIV 261 Hydrology ClV 162 2 2 0 1 3
ClV 272 Water Supply Engineering CIV 162 3 2 2 0 4
. . N BES 112,
ClVv 282 Traffic and Transportation Engineering BES 211 3 2 2 0 4
o ClV 222,
CIV 300 Contracts and Legalizations CIV 252 2 2 0 1 3
CIV 302 | Computer Applications in Civil Engineering %II\E/ %22 2 1 3 0 4
Quality Control and Fundamentals of Repair | CIV 252,
CIV 304 and Strengthening of Structures ClV 321 2 2 0 ! 3
CIlV 306 Engineering Economy | - 2 2 0 1 3
ClVv 321 Design of Metallic Structures |1 ClV 222 3 2 0 2 4
CIV 331 Design of Foundations and Earth Retaining CIV 232 2 5 0 1 3
Structures
ClV 351 Design of R.C. Structures Ill CIV 252 2 2 0 1 3
ClV 361 Irrigation and Drainage Engineering CIV 161 2 2 0 1 3
Clv 371 Sanitary Engineering ClV 272 3 2 2 0 4
Clv 142,
Clv 381 Highway Engineering | CIV 231, 3 2 2 0 4
ClV 282
CIV 398 Senior Design Project | * 2 0 4 0 4
CIV 401 Construction Project & Management CIV 300 2 2 0 1 3
CIV 499 Senior Design Project |1 CIV 398 3 1 4 0 5
Total from Civil Courses 84 60 37 24 121
Total 96 68 43 26 137

* The student can register the senior design project course after passing 70% of the program Cr. Hrs., i.e.,
112 Cr. Hrs. + completion of the prerequisite courses of the project.
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Lists of Elective Courses (18 Cr. Hrs.)

Pre- Ct. Hr.
CODE Course Name requisites Cr. Hrs. Lec | Lab | Tut | Sum
Elective |
CIV 200 | Civil Engineering Application I Completio 3 2 2 0 4
n of 70
CIV 202 | Civil Engineering Application I Cr. Hrs. 3 2 2 0 4
Elective 11
CIV 312 | Modern Construction Materials ClV 114 3 2 0 2 4
CIV 322 | Structure Analysis IV Clv 221 3 2 0 2 4
CIV 332 Spe(_:ial T_opics in Geotechnical CIV 331 3 2 0 2 4
Engineering
CIV 342 | Satellite Geodesy ClV 241 3 2 0 2 4
CIV 344 | Underground Utility Survey ClV 241 3 2 0 2 4
CIV 346 | Hydrographic Survey ClV 241 3 2 0 2 4
Elective 111
CIV 324 | Metallic Structures Design 111 ClV 222 3 2 0 2 4
CIV 334 Spegial Topics in Foundations CIV 331 3 2 0 2 4
Engineering
CIV 352 | R.C. Structures Design IV ClV 351 3 2 0 2 4
CIV 362 | Design of Irrigation Structure CIV 162 3 2 0 2 4
CIV 364 | Costal Engineering CIV 162 3 2 0 2 4
CIV 372 | Advanced Sanitary Engineering ClV 371 3 2 0 2 4
CIV 382 | Airport Engineering ClV 381 3 2 0 2 4
ClV 384 | Railway Engineering ClV 282 3 2 0 2 4
Elective IV
CIV 403 | Construction project specifications, CIV 300 3 2 0 2 4
bids, and contracts
CIV 405 | Value Engineering in the Construction CIV 300
3 2 0 2 4
Industry
Elective V
Repair and Strengthening of Concrete
ClV 407 Structures ClV 304 3 2 0 2 4
CIV 461 | Inland Navigation CIV 162 3 2 0 2 4
CIV 471 | Environmental Engineering | = --—-- 3 2 0 2 4
CIV 481 | Highway Engineering |1 ClV 381 3 2 0 2 4
Elective VI
CIV 421 | Modelling of structures ClV 322 3 2 2 4
CIV 431 Compute_r Application in_GeotechnicaI CIV 331 3 2 2 4
Engineering and Foundations
CIV 441 Remote .‘_Sensing and Geographical CIV 241 3 2 2 0 4
Information Systems
CIV 443 | Photogrammetry by Drones ClV 241 3 2 2 0 4
CIV 451 | R.C. structures Modelling CIV 352 3 2 2 0 4
CIV 463 | Hydraulic Modelling ClV 162 3 2 2 0 4
CIV 473 Modeling of Water & Wastewater CIV 371 3 2 2 0 4
Networks
Clv ag3 | Computer Application in CIV 381 3 2 2 0 4
Transportation Engineering
Total 18 12 4 8 24
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Proposed Study Plan
Level 0-1
Pre- Cr Ct. Hr. Final Assessment
CODE Course Name g : Exam PE/ | Final | Sum
t Hrs. .
requisItes rs Lec | Lab | Tut | Sum Tilne SA | MT OE | Exam
UHS 101 Foreign Language @ | = -—--- 2 2 0 0 2 2 30 30 0 40 100
Information and 30 30 0 40 100
UHS 102 | communication Technology | = 2 2 0 0 2 2
MEC 011 | Engineering Graphics | = ----- 2 0 0 4 4 2 30 30 0 40 100
BES 011 Mathematics| | - 3 2 0 2 4 2 30 30 0 40 100
BES 021 Mechanics| | - 3 2 0 2 4 2 30 30 0 40 100
BES 031 Physics| | - 3 2 2 1 5 2 10 30 20 40 100
BES 041 General Chemistry | ----- 4 3 2 1 6 2 10 30 20 40 100
Sum 19 13 4 10 27 700
Level 0-2
Pre- Cr Ct. Hr. Final Assessment
CODE Course Name g X Exam PE/ | Final | Sum
requisites Hrs. .
q Lec | Lab | Tut | Sum e SA | MT OE | Exam
UHS 103 | Societal Issues | ==--- 2 2 0 0 2 2 30 30 0 40 100
MEC 012 | Production Engineering |  ----- 2 1 3 0 4 2 30 30 0 40 100
MEC 014 | Computer Aided Drafting MEC 011 2 1 2 0 3 2 30 30 0 40 100
BES 012 | Mathematics Il BES 011 3 2 0 2 4 2 30 30 0 40 100
BES 022 | Mechanics Il BES 021 3 2 0 2 4 2 30 30 0 40 100
BES 032 | PhysicsIl | e 3 2 2 1 5 2 10 30 20 40 100
ELE 042 Computer Programming | 5 0 5 5 4 2 10 30 20 40 100
Fundamentals
Sum 17 10 9 7 26 700
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Level 1-1
CODE . N Pre- cr Ct. Hr. EFinal Assessment
ourse Name . xam PE/ | Final | Sum
requisites | Hrs. | Lec | Lab | Tut | Sum | 10 | SA | MT OF | Exam
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 2 10 30 20 40 100
BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 30 0 40 100
CIV 101 CAD for Civil Engineering MEC 014 2 1 3 0 4 2 30 30 0 40 100
Clv 111 Properties and Testing of Materials BES 022 3 2 2 0 4 2 10 30 20 40 100
Clv 113 Technology of Building Materials BES 041 2 2 1 0 3 2 10 30 20 40 100
ClV 121 Structure Analysis | BES 021 3 2 0 2 4 2 30 30 0 40 100
CIV 161 Fluid Mechanics BES 031 2 2 1 0 3 2 10 30 | 20 | 40 100
Sum 17 13 8 4 25 700
Level 1-2
o . Cr Ct. Hr. Final Assessment
DE ourse Name Pre-requisites ' Exam PE/ | Final | Sum
Hrs. | Lec | Lab | Tut | Sum | 1jme | SA | MT OE | Exam
UHS 104 | Professional Ethics | - 2 2 0 0 2 2 30 30 0 40 100
BES 112 | Numerical Analysis BES 111 3 2 2 0 4 2 10 30 | 20 | 40 100
BES 148 | Water Chemistry BES 041 3 2 2 0 4 2 10 30 | 20 | 40 100
CIV 114 | Concrete Technology CIv 113 3 2 2 0 4 2 10 30 20 40 100
CIV 122 | Structure Analysis Il ClVv 121 3 2 0 2 4 2 30 30 0 40 100
CIV 142 | Surveying for Engineers | BES 012 3 2 2 0 4 2 10 30 20 40 100
CIV 162 | Hydraulics Clv 161 2 2 1 0 3 2 10 30 20 40 100
Sum 19 14 9 2 25 700
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Field Training I
Cr Ct. Hr. Final Assessment
CODE Course Name Pre-requisites : Exam PE/ | Final | Sum
Hrs. .
rs Lec | Lab | Tut | Sum Tihe SA | MT OE | Exam
Completion of Pass
FTR 103 | Field Training | P 0 0 0 0 0 Oral - - or - -
65 Cr. Hrs. .
fail
Level 2-1
cr Ct. Hr. Final Assessment
CODE Course Name Pre-requisites : Exam PE/ | Final | Sum
Hrs. g
rs Lec | Lab | Tut | Sum | 1jpe | SA | MT OE | Exam
BES 211 Engineering Statistics and BES 012 3 2 2 0 4 2 40 100
o 10 30 | 20
Probability

ARC 217 | Architectural Engineering Clv 101 2 1 0 2 3 2 30 30 0 40 100
Clv 221 Structure Analysis I11 ClV 122 3 2 0 2 4 2 30 30 0 40 | 100
ClVv 231 Soil Mechanics ClVv 111 3 2 2 0 4 2 10 30 | 20 | 40 | 100
ClV 241 Surveying for Engineers Il ClV 142 3 2 2 0 4 2 10 30 20 40 100
Clv 251 Design of R.C. Structures | Cv 1112; Cv 3 2 0 2 4 2 30 30 0 40 100
ClV 261 Hydrology CIV 162 2 2 0 1 3 2 30 30 0 40 100
Sum 19 13 6 7 26 700
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Level 2-2

Cr Ct. Hr. Final Assessment

CODE Course Name Pre-requisites ' Exam PE/ | Final | Sum
Hrs. .
Lec | Lab | Tut | Sum | 1j4a | SA | MT OE | Exam
CIV 2XX Elective | * 3 2 0 2 4 2 30 30 0 40 100
Clv 222 Design of Metallic Structures | Clv 122 3 2 0 2 4 2 30 30 0 40 100
CIV 232 Geotech_nlcal Engineering and Clv 231, CIV 3 2 5 0 4 2 10 30 20 40 100
Foundations 251
ClV 252 Design of R.C. Structures Il ClV 251 3 2 0 2 4 2 30 30 0 40 100
Clv 272 Water Supply Engineering CIV 162 3 2 2 0 4 2 10 30 20 40 100
CIV 282 Traf_flc ar_ld Transportation BES 112, BES 3 2 5 0 4 2 10 30 20 40 100
Engineering 211
Sum 18 12 6 6 24 600
* According to the Course Name
Field Training 11

Cr Ct. Hr. Final Assessment

CODE C N Pre-requisites ' Exam i
ourse Name q . Lec | Lab | Tut | Sum : sA | MT PE/ | Final | Sum

Time OE | Exam
. - Completion of 96 Cr 0 0 0 Pass
FTR 203 Field Training Il Hrs ' 0 0 Oral - - or - -
' Fail
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Level 3-1
Pre- Cr Ct. Hr. Final Assessment
CODE Course Name . : Exam PE/ | Final | Sum
requisites | Hrs. | Lec | Lab | Tut | Sum | 1jpme | SA | MT OE | Exam
UHS XXX Humanities Electivel | = - 2 2 0 0 2 2 30 30 0 40 100
Clv 321 Design of Metallic Structures 11 Clv 222 3 2 0 2 4 2 30 30 0 40 100
Clvaay | Design of Foundations and Earth cives2 | 2 | 2 | o | 1| 3| 2 |3 3 | o] 4 |100
Retaining Structures
ClV 351 Design of R.C. Structures I11 ClV 252 2 2 0 1 3 2 30 30 0 40 | 100
ClV 361 Irrigation and Drainage Engineering Clv 161 2 2 0 1 3 2 30 30 0 40 100
Clv 371 Sanitary Engineering ClV 272 3 2 2 0 4 2 10 30 20 40 100
ClVv 142
Clv 381 Highway Engineering | Clv 231 3 2 2 0 4 2 10 30 20 40 100
ClV 282
Sum 17 14 4 5 23 700
Level 3-2
Pre- Cr Ct. Hr. Final Assessment
CODE Course Name . X Exam PE/ | Final | Sum
t Hrs. .
requisItes rs Lec | Lab | Tut | Sum Time | SA | MT OE | Exam
o ClV 222
CIv 300 Contracts and Legalizations CIV 252 2 2 0 1 3 2 30 30 0 40 100
CIV 302 Conjpute_r Applications in Civil ELE 042 5 1 3 0 4 5 30 30 0 20 | 100
Engineering Clv 122
Quality Control and Fundamentals of ClV 252
CIV 304 Repair and Strengthening of Structures | CIV 321 2 2 0 1 3 2 30 30 0 40 100
CIV 306 Engineering Economy | - 2 2 0 1 3 2 30 30 0 40 100
CIV 3XX Elective Il * 3 2 0 2 4 2 30 30 0 40 | 100
CIV 3XX Elective Il * 3 2 0 2 4 2 30 30 0 40 | 100
CIV 398 Senior Design Project | ** 2 0 4 0 4 Oral | 50 0 0 50 100
Sum 16 11 7 7 25 700

* According to the Course Name
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** The student can register the senior design project course after passing 70% of the program cr. hrs, i.e., 112 Cr. Hrs. + completion of the prerequisite courses
of the project.

Level 4-1
CODE . N Pre- cr Ct. Hr. EFinal Assessment
ourse Name e Xam PE/ | Final | Sum
requisites | Hrs. | Lec | Lab | Tut | Sum Time | SA | MT OE | Exam
UHS XXX | Humanities Electivell | = --—- 2 2 0 0 2 2 30 30 0 40 100
UHS XXX | Humanities Elective Il | --—- 2 2 0 0 2 2 30 30 0 40 100
Clv 401 Construction Project & Management | CIV 300 2 2 0 1 3 2 30 30 0 40 100
CIV 4XX Elective IV * 3 2 0 2 4 2 30 30 0 40 100
CIV 4XX Elective V * 3 2 0 2 4 2 30 30 0 40 100
CIV 4XX Elective VI * 3 2 0 2 4 2 30 30 0 40 100
ClV 499 Senior Design Project 11 ClV 398 3 1 4 0 5 Oral | 50 0 0 50 100
Sum 18 13 4 7 24 700

* According to the Course Name
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Matching Civil Engineering Program Courses with ABET Requirements

ABET Program Criteria for Civil and Similarly Named Engineering Programs
Lead Society: American Society of Civil Engineers

Civil Engineering Program Courses Required to Cover ABET Criteria

ABET Criteria CODE Course Name ﬁ:s
A minimum of 30 The curriculum must BES 011 Mathematics | 3
semester credit hours | prepare graduates to BES 012 Mathematics I1 3
(or equivalent) of a apply knowledge of BES 111 | Differential 3
combination of mathematics through Equations
college-level differential equations.
mathematics and basic | At least one additional BES 112 Numerical Analysis 3
sciences with area of basic science; BES 211 Engineering Statistics 3
experimental apply probability and and Probability
experience statistics to address
appropriate to the uncertainty
program. Chemistry BES 041 General Chemistry 4
BES 249 Water Chemistry 3
BES 141 Pollution and 2
Industrial Safety
Calculus-based physics BES 031 Physics | 3
BES 032 Physics Il 3
Total 30
Cr.
ABET Criteria CODE Course Name Hrs.
A minimum of 45 Analyze and solve Clv 121 Structure Analysis | 3
semester credit hours | problems in at least four Clv 122 Structure Analysis |1 3
(or equivalent) of technical areas CIV 221 | Structure Analysis Il 3
engineering topics appropriate to civil CIV 261 Hydrology 2
appropriate to the engineering. Irrigation and Drainage 2
program, consisting of CIV 361 Engineering
engineering _and Computer Applications 2
computer sciences and CIV302 | "4y Civil Engineering
engine_e'ripg design Traffic and 3
and utilizing modern CIV 282 Transportation
engineering tools. Engineering
Conduct experiments in CIV 111 Properties and Testing 3
at least two technical of Materials
areas of civil engineering CIV 113 Technology of Building 2
and analyze and interpret Materials
the resulting data. CIV 114 | Concrete Technology 3
CIV 142 Surveying for 3
Engineers |
CIV 241 SurV(_eying for 3
Engineers Il
ClV 231 Soil Mechanics 3
CIV 232 Geptechnical 3
Engineering and
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Foundations

ClV 161 Fluid Mechanics 2
ClV 162 Hydraulics 2
Design a system, Design of Foundations 3
component, or process in | CIV 331 and Earth Retaining
at least two civil Structures
engineering contexts; CIV 251 Design of R.C. 3
Structures |
CIV 252 Design of R.C. 3
Structures 11
Design of R.C. 3
ClV 351 Structures 111
CIV 222 Design of Metallic 3
Structures |
CIV 321 Design of Metallic 3
Structures 11
CIV 381 | Highway Engineering | 3
CIV 272 Water Supply 3
Engineering
Clv 371 Sanitary Engineering 3
Include principles of Quality Control and 2
sustainability in design. CIV 304 Fundamentals of_ Repair
and Strengthening of
Structures
CIV 4XX Elective V 3
Explain b_asm _ CIV 300 Contr:flcts_and 2
concepts in project Legalizations
management, business, CIV 306 | Engineering Economy 2
public policy, and Construction Project & 2
leadership. Clv 401 Management
CIV 4XX Elective IV 3
UHS 103 Societal Issues 2
UHS Humanities Elective | 9
XXX
UHS Humanities Elective Il 2
XXX
Analyze issues
in professional ethics and . .
explain the importance of UHS 104 Professional Ethics 2
professional licensure.
Total 91
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Courses Plan and Matrix

Civil Engineering Program Map
[ ] UHS 101 UHS 102 MEC 011 BES 011 BES 021 BES 031 BES 041 CR CT
Forei Information and Engineeri 6 |
b Communication nglneelr "6 Mathematics | Mechanics | Physics | enelra
Language Graphics Chemistry
- Technology
: 2 2 2 2 2 4 3 4 3 4 3 5 4 6 (19 ]
- UHS 103 MEC 012 MEC 014 BES 012 BES 022 BES 032 ELE 042
. . Computer
Social Issues Pro.ducil.on CGmputer Nded Mathematics Il Mechanics Il Physics Il Programming
Engineering Drafting
Fundamentals
2 2 2 4 2 3 3 4 3 4 3 5 2 4 17
BES 141 BES 111 Qv 101 vii avini Vi CIVi6l
Pollution & Differential CAD for Civil Proper‘hes Bl Techn.olcl:gy a Structure Analysis , )
Industrial Saf Equations Engineerin Uy — ] i
ey 4 ¢ J Materials Materials
; 2 3 3 4 2 4 3 4 2 3 3 4 2 3 17 25
E UHS 104 BES 112 BES 148 CIv114 Cvi22 Civi42 CIV 162
Professional Numerical ) Concrete Structure Analysis Surveying for .
Water Chemist H |
Ethics Analysis ater Lhemustry Technology I Engineers | (el
L | 22 3 4 3 4 3 4 3 4 3 4 2 3 19 [25 ]
FTR 103
Field Training |
BES 211 ARC217 Cv221 Cv231 CIv241 CIv 251 CIV 261
Engineering . . .
Architectural truct f D fR.C.
Statistics and e ) € L."a stru f"e Soil Mechanics Suw.eymg o eno Hydrology
" Engineering Analysis Il Engineers Il Structures |
Probability
" 3 4 2 3 3 4 3 4 3 4 3 4 2 3 19
% CIV 2XX Clv222 Cva32 CIv252 cvan civag
o : . .
. Design .uf Ge:otecpnlcal Design of R.C. Water Supply Traffic anf!
Elective | Metallic Engineering and L Transportation
., Structures Il Engineering .,
Structures | Foundations Engineering
L | i 4 i 4 3 4 3 4 3 4 3 4 18
FTR203
Field Training Il
] UHS XXX Clv321 CIv331 CIv351 CIv 361 cv3n Clv3sl
. Design of -
Humanities Design .o f Foundations and Design of R.C. Irngat.mn and Sanitary Highway
) Metallic . Drainage L I
Elective | Earth Retaining Structures Il o Engineering Engineering |
Structures I Engineering
Structures
z 1 2 3 4 : 3 : 3 2 3 3 4 3 4 17 [ 23]
E CIV 300 CIv 302 CIv 304 CIV 306 CIV 3XX CIV 3XX CIv398
Quality Control
Computer -
Contr;acts.and o Fundamfentals of Engineering Elective Il Elective Il Semorl Design
Legalizations Civil Engineerin Repair and Economy Project |
¢ ¢ Strengthening of
Structures
2 3 2 a4 2 3 2 3 3 4 3 4 2 4 16 [25 ]
UHS XXX UHS XXX CIv 401 CIV 4XX CIV 4XX CIV 4XX CIv 499
+ - - Construction ) ’
- Humanities Humanities \ Senior Design
i . . . 1
: Elective I Elective Engineering & Elective IV Elective V Elective VI Praject
ul Management
2 2 2 2 2 3 3 4 3 4 3 4 3 5 18
- Basic Science . CR : Crediet Hour CR CT
University Req. Faculty Req. Program Req. Elective Req.
by Reg by Rea Reg. . g E CT : Contact Hour 160 225
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Civil Engineering Program Flowchart (Compulsory Courses)
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Elective Courses | E @

Program Courses

Basic Science Courses

Faculty Courses

University Courses

* 65 Credit hours are required as a minimum for registration.

*% 96 Credit hours are required as a minimum for registration

##% The student can register the senior design project course after passing 70% of the program Credit hours, Le., 112 credit hours + completion of the prerequisite courses of the project.
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| Civil Engineering Program - Elective Courses
CIV 2XX CIV 200 CIV 202
E Elective | i Civil Er!gln'eerlng Civil El}gln-eerlng
3 Application | Application Il
3 4 3 4 3 4
CIV 3XX CIvV 312 CIvV 322 CIv 332 CIV 342 CIv 344 CIV 346
Modern . Special Topics in .
Elective Il — Construction Sl Geotechnical Satellite Geodesy Urftzlerground Hydrographic
X v i X Utility Survey Survey
Materials Engineering
; 3 4 3 4 3 4 3 4 3 4 3 4 3 4
-
3 CIV 3XX CIvV 324 CIvV 334 CIV 352 CIV 362 CIV 364 CIv 372 CIv 382 Civ 384
Metalli ial Topics i
. etallic . fmel Or_ms n R.C. Structures Design of Irrigation . . Advanced Sanitary Airports Railways
Elective Il ‘= Structures Design Foundations K Coastal Engineering ) N X i N .
L ., | Design IV Structure Engineering Engineering Engineering
m Engineering
3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4
CIV 4XX CIV 403 CIV 405
Construction A .
. Value Engineering
L project in the
Elective IV specifications, .
A Construction
bids, and Indust
contracts I
2 4 3 4 3 4
CIV 4XX CIV 407 CIV 461 CIV 471 CIV 481
Repair and
Sti theni f Envi tal High
= Elective V B Inland Navigation nwfmme.n a .'g w.av
4 Concrete Engineering Engineering Il
= Structures
3 4 3 4 3 4 3 4 3 4
CIV 4XX Clvaz21 Clvasl CIv 441 CIvV 443 CIV 451 CIV 463 Civa73 Civ 483
Ac‘:'l:gtl:tt:f\rin Remote Sensing Modelling of Computer
. - Modelling of PP . and Geographical Photogrammetry R.C. Structures Hydraulic Water & Application in
Elective VI — Geotechnical . A i B
Structures L — Information by Drones Modelling Modelling Wastewater Transportation
T e Systems Networks Engineering
3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4
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Civil Engineering Program Flowchart (Elective Courses)
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Elective Courses

Prerequisite Courses
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Program Learning Objectives to Courses Matrix

— N ™ <t Ty} © ~ o o £ g | & 2 5
Code Title 9192191918 /81919|19|¢c|e|9|9| Q| Totl
o o o o o o o o o o o |l = o o
Compulsory Humanities Courses
UHS 101 | Foreign Language 1 1 2
UHS 102 Information and Communication 1 1 )
Technology
UHS 103 | Societal Issues 1 1 2
UHS 104 | Professional Ethics 1 1 2
Elective Humanities Courses
UHS XXX | Humanities Elective | 1 1 2
UHS XXX | Humanities Elective Il 1 1 2
UHS XXX | Humanities Elective Il 1 1 2
Basic Science Courses
BES 011 | Mathematics I 1 1 2
BES 012 | Mathematics Il 1 1 2
BES 111 | Differential Equations 1 1 2
BES 112 | Numerical Analysis 1 1 2
BES 211 | Engineering Statistics and Probability 1 1 2
BES 041 | General Chemistry 1 1 2
BES 249 | Water Chemistry 1 1 1 3
BES 141* | Pollution and Industrial Safety 1 1 1 3
BES 031 | Physics | 1 1 2
BES 032 | Physics Il 1 1 2
Faculty Requirements Courses
MEC 011 | Engineering Graphics 1 1 2
MEC 012 | Production Engineering 1 1 2
MEC 014 | Computer Aided Drafting 1 1 2
ELE 042 | Computer Programming Fundamentals 1 1 2
BES 021 | Mechanics | 1 1 2
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BES 022 | Mechanics Il 1 1 2
FTR 103 | Field Training I 1 1 2
FTR 203 | Field Training Il 1 1 2
Civil Program Compulsory Courses
o — N ™ <
3(8/8/5|8(8(5/8/8|5/8(8|8|5|wa
o o o o o o o o o i i i i i

Clv 101 CAD for Civil Engineering 1 1 2
Clv 111 Properties and Testing of Materials 1 1 2
Clv 113 Technology of Building Materials 1 1 2
Clv 114 Concrete Technology 1 1 1 3
Clv 121 Structure Analysis | 1 1 2
Clv 122 Structure Analysis Il 1 1 2
Clv 142 Surveying for Engineers | 1 1 1 3
ClVv 161 Fluid Mechanics 1 1 2
Clv 162 Hydraulics 1 1 1 3
ARC 217 Architectural Engineering 1 1 2
Clv 221 Structure Analysis 111 1 1 2
Clv 222 Design of Metallic Structures | 1 1 1 3
Clv 231 Soil Mechanics 1 1 1 3

Clv 232 Geotechnical Engineering and
Foundations ! 1 1 3
Clv 241 Surveying for Engineers Il 1 1 1 3
ClVv 251 Design of R.C. Structures | 1 1 1 3
Clv 252 Design of R.C. Structures Il 1 1 1 3
Clv 261 Hydrology 1 1 2
Clv 272 Water Supply Engineering 1 1 2
Clv 282 Traffic and Transportation Engineering 1 1 1 3
CIV 300 Contracts and Legalizations 1 1 1 1 4
Clv 302 Compute_r Applications in Civil 1 1 )

Engineering

Clv 304 Quality Control and Fundamentals of 1 1 1 1 1 5
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Repair and Strengthening of Structures
CIV 306 Engineering Economy 1 1 2
Clv 321 Design of Metallic Structures I1 1 1 1 3
Clv 331 Design of Foundations and Earth
Retaining Structures ! ! 2
Clv 351 Design of R.C. Structures I11 1 1 1 3
Clv 361 Irrigation and Drainage Engineering 1 1 2
Clv 371 Sanitary Engineering 1 1 2
Clv 381 Highway Engineering | 1 1 1 3
ClVv 398 Senior Design Project | 1 1 1 1 1 1 1 1 1 1 1 11
Clv 401 Construction Project & Management 1 1 1 1 4
CIV 499 Senior Design Project Il 1 1 1 1 1 1 1 1 1 1 1 11
Civil Program Elective Courses
- | o ™ <t 7o) © ~ o) o S S | Y | & =
9191919181919 19]°9 § § § § § Total
o |oa|a|loa|a|oa|a|oa|a T lalalalza
CIV 2XX | Elective | 1 1 2
CIV 3XX | Elective Il 1 1 2
CIV 3XX | Elective Il 1 1 2
CIV 4XX | Elective IV 1 1 1 3
CIV 4XX | Elective V 1 1 2
CIV 4XX | Elective VI 1 1 2
Total 18 21 15 17 10 7 5 8 8 9 18 | 17 10 6 170
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Courses offered to Civil Engineering Program

The coding system is demonstrated in the following table:

BES X1X | Mathematics Courses offered by Basic Engineering Science Department
BES X4X | Chemistry Courses offered by Basic Engineering Science Department
ARC XXX | Course offered by Architecture Engineering Department

CIV XXX | Course offered by Civil Engineering Department

CIV X0X | Cad, Management, Quality Control, Repair, and Civil Application Courses
CIV X1X | Material courses

CIV X2X | Structural and Metallic courses

CIV X3X | Soil and Foundation Courses

CIV X4X Surveying Courses

CIV X5X Reinforced Concrete Courses

CIV X6X | Water Courses

CIV X7X | Environmental Courses

CIV X8X Transportation Courses

CIV X9X | Graduation Project

The following abbreviations are the legend for the courses:

The following abbreviations are the legend for the
courses:
Lec Lectures
Lab Laboratory
Tut Tutorials
SA Student Activity
MT Mid-Term Exam
PE Practical Exam
OE Oral Exam
Pre- Cr. Ct. Hr. Assessment
Code | CourseName | oo | \rs [ec [ Lab | Tut [ Sum | SA | MT | PE/OE | Final
CAD for
i(')\l’ Civil '\gic > | 1| 3| o] 4 |3]|3]| o 40
Engineering

Application of AutoCAD Program in drawing different types of civil structures (Irrigation
structures — Reinforced concrete structures — Steel structures- urban transportation
systems).

Course
Contents

A Textbook of Engineering Drawing: Along with an Introduction to AutoCAD,
International Publishing House, 2015. ISBN 9789384588687

References

Irrigation structures drawing.
Reinforced concrete structures drawing.
Steel structures drawing.
Transportation systems drawing.

Laboratory
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Code | Course Name Pre- Cr. Ct. Hr. Assessment
reg. Hrs. | Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Properties
CV I andTesting | BES | 3 | 2 | 2 | o | 4 |10] 3| 20 | 4
111 . 022
of Materials

Stress and strain - Types of tests - Testing machines - Strain gauge devices - Static tension
test - Static compression test - Bending test - Shear test - Torsion test - Hardness test -
Fatigue test - Impact test - Metals creep teSA

Course
Contents

e Mechanics of Materials, James M. Kere & Barry J. Goodno, CENGAGE Learning,
ISBN-13: 978-1111577735 / ISBN-10: 1111577730.
e Strength of Materials, S. S. Bhavikatti,Vikas, Vicas, ISBN-13: 978-9325971578,
ISBN-10: 9325971577.
A Textbook of Strength of Materials, Dr R.K. Bansal, LAXMI PUBLICATIONS (P)
LTD, ISBN-10: 9788131808146 / ISBN-13: 978-8131808146.
Uae oy SH a5 - lpadl daal o) o(E e adl 5 5V e 3adl) la JLaal 5 Leie glia dpuig) ol sall @
a0 Sle al sl - Gase a2 Clagllae ol sall Ll s da e @
g eaad) dpuldll Cilia) sl @

References
[ ]

Static tension teSA
Static compression teSA
Bending teSA

Hardness teSA

Impact teSA

Laboratory
e o o o o

Course Pre- Cr. Ct. Hr. Assessment
Name req. | Hrs. Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final
Technology BES
of Building 2 2 1 0 3 10 30 20 40
. 041

Materials
Specifications and standard specifications of materials and products - Main properties of
engineering materials - Building Rocks - Mineral binding materials (Lime, Gypsum &
Cement) - Concrete aggregates - Steel reinforcement - Timber - Bricks — Introduction to

fibre reinforced polymers.

Course
Contents

203 — dsle Al ciliial 281 5 arecail (5 paall 3 KU @

8 (A3l o) sl Alanall ol JLaa) i) Al Al cliinal 3855 5 araail 5 el 35S0 EIEN Gald) @

S ¢ Building Materials, S. K. Duggal, Routledge, ISBN-10: 8122433790 / ISBN-13: 978-

2 8122433791.

o e Materials of construction, R.C. Smith, McGraw-Hill, ISBN-10: 0070584761, ISBN-
13: 978-0070584761.

. o Specific surface area of cement — Setting time of cement - compressive strength of

S cement

g o Sieve analysis of coarse and fine aggregate — bulk density of aggregate — specific

ﬁ o Coarse aggregate crushing value — Los Angles abrasion value of coarse aggregate.

e Compression test of bricks.
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Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final

Clv Concrete Clv
114 Technology | 113 3 2 2 0 4 10 30 20 40
Introduction to concrete as a structural material - Mixing water - Concrete manufacture
(Batching - Mixing - Transportation - Placing - Compacting - Surface finishing, Repair and
curing) - Properties of fresh concrete (Consistency - Workability - Segregation and
bleeding) - Properties of hardened concrete (Strength - Shrinkage - Elasticity - creep) -
Durability of concrete - Mix design - Non-destructive testing (Rebound hammer -
Ultrasonic Pulse velocity and core) - Concrete admixtures - Special concretes.

e Concrete Technology, AM Neville, JJ Brooks, Longman, ISBN-10: 0273732196,
ISBN-13: 978-0273732198.

Course
Contents

§ e Properties of Concrete and Structures, P.K. Mehta, Prentice Hall, ISBN-10:
o 0131671154, ISBN-13: 978-0131671157.
£ Mac oy SUaie 20 - lpadl daad a0 (S8 6 3adl s 5V e all) "l Al La 5SS @
o 203 -Alu Al cilinall 345 5 asenall (g padll 2 <H @
(Al Al ) sal dlanal) il LAY Jida) Al A L) 385 5 avanail 5 paal) 3 S GG Galdl o
§ e Compacting factor test - Slump teSA
IS o Compressive strength test - Splitting tensile strength test — Modulus of rupture teSA
% ¢ Rebound hammer test - Ultrasonic Pulse velocity teSA
-
Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. Hrs. Lec | Lab | Tut | Sum | SA [ MT | PE/OE | Final

CIiv Structure BES
121 Analysis | 021
Loads and reactions — Stability of structures (external and internal) — Straining actions in

3 2 0 2 4 30 | 30 0 40

g E Statically determinate structures- Normal stresses — Shear stresses (pure shear, torsional) —
& § Combined stresses.
e Structural Analysis by Russell C. Hibbeler, Pearson, 9" Edition, 2014, ISBN-13:978-
0-13-394284-2.
n e Kenneth M. Leet, Chia-Ming Uang, Joel T. Lanning, Anne M. Gilbert.
§ “Fundamentals of Structural Analysis”. McGraw-Hill Education, 2018. ISBN-
o 13: 978-0073398006
E o George, N. Frantziskonis. “Essentials of the Mechanics of Materials, Second

Edition”. USA: Destech Publications, Inc. 2013. ISBN 13: 9781605950983
e Pytel, A. and Kiusalaas, J. “Mechanics of Materials Second Edition”. Cengage
Learning2012. ISBN-13: 978-0-495-66775-9
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Code Course Pre- | Cr. Ct. Hr. Assessment

Name | req. | Hrs. | o | Lab | Tut | Sum | SA |MT| PE/OE | Final
CIv Structure | CIV
122 | Analysisni | 121 | 3 2 o | 2| 4 |3 |3]| o0 40

Course
Contents

Buckling of Column, Elastic deflection of determinate structures (double Integration
method and virtual work method). Influence line for determinate beam- Analysis of
statically indeterminate structures (Three moment equations).

e Aslam Kassimali , “Structural Analysis” Stamford USA: Cengage Learning, 4" Si
Edition, 2011, ISBN-13: 978-0-495-29567-9

(72}
§ e Aslam Kassimali, “Structural Analysis”, Stamford USA: Cengage Learning, 6" Si
S Edition, 2019, ISBN-13 : 978-1337630948
E—‘ e Jack C. McCormac, “Structural Analysis Using Classical and Matrix Methods”, John
Wiley & Sons, Inc, 4™ Edition, 2007, ISBN-13: 978-0470036082.
Code Course Pre- Cr. Ct. Hr. Assessment
Name | req. | Hrs. | jec | Lab | Tut |Sum| SA | MT | PE/OE | Final
Clv Structure BES

Analysis | 021 | 2 2 | - | 2| 4|3 |3] - 40

The course is an introduction to the basic tools of structural analysis and design. It
contributes to the knowledge and skills required by the civil engineers in the following
topics: Loads and reactions, stability of structures (external and internal), straining actions
in statically determinate structures, normal stresses, shear stresses (pure shear, torsional),
combined stresses, elastic deformations, and introduction to the analysis of statically
indeterminate structures through 3-moment equation.

References | Course Contents 0'130

o Structural Analysis by Russell C. Hibbeler, Pearson, 9" Edition, 2014, ISBN-13:978-0-
13-394284-2.

o Kenneth M. Leet, Chia-Ming Uang, Joel T. Lanning, Anne M. Gilbert. “Fundamentals of
Structural Analysis”. McGraw-Hill Education, 2018. ISBN-13: 978-0073398006

Used in Program | Architecture Engineering Program | Semester | 3
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Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. | Hrs. Lec | Lab | Tut [ Sum | SA | MT | PE/OE | Final

CIV | Surveyfor [ BES
142 | Engineers| | 012 3 2 2 0 4 10 30 20 40
Basics of surveying and mapping (Definitions - Units - Scales- Reconnaissance - Sketch
drawing)- Distance measurement (principles - optical measurements- EDM) - Angle and
direction measurement (Vertical & Horizontal angle measurements) -Traverse (Traverse
computation & adjustment) - Intersection and Resection - Area & volume computation -
Vertical control & Leveling (Definitions - Methods of determining relative heights -
Topographic maps - Precise leveling - Trigonometric leveling).

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

Course
Contents

3 2011, ISBN 0132554348
> e Engineering Surveying. W. Schofield& M. Breach, CRC Press, 2007, ISBN
k3] 9780750669498.
2 e Surveying Problem Solving with Theory and Objective Type Questions Dr/ A M
Chandra - ISBN (13): 978-81-224-2532-1
o Linear surveying measurements
CZ; ¢ Theodolite parts and calibration
IS o Vertical and Horizontal angle measurements
% e Tacheometric surveying
- o Survey levelling instruments and height determination

Pre- Cr. Ct. Hr. Assessment
req. Hrs. Lec | Lab | Tut | Sum | SA MT PE/OE | Final

Construction | BES
Survey 012 3 2 2 0 4 10 30 20 40

Code | Course Name

— 0O
52

To introduce the student to basic elements of surveying and their architectural applications.
Plotting scales. Vertical and horizontal angle measurement, levelling & theodolites. Map
drawing. Traverse computations and adjustment. Area and Volume calculations.
Photogrammetry and its architectural applications. Remote sensing.

¢ Engineering Surveying. W. Schofield& M. Breach - Sixth Edition 2007- ISBN-13: 978-0-
7506-6949-8

e Surveying Problem Solving with Theory and Objective Type Questions Dr / A M Chandra-
2005- ISBN (13) : 978-81-224-2532-1

o Linear surveying measurements

o Theodolite parts and calibration

o Vertical and Horizontal angle measurements

o Survey levelling instruments and height determination

Used in Program | Architecture Engineering Program | Semester | 3

Course
Contents

Laboratory |References
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Course Pre- Cr. Ct. Hr. Assessment
Code N H
ame req. Is. Lec | Lab | Tut [ Sum [ SA | MT | PE/OE | Final
Design of
Clv RC Cvil 2 o | 1| 3 |30 30 0 40
152 123
Structures

Course
Contents

The course presents the fundamentals of reinforced concrete structures such as reinforcement
details of beams, solid slabs, columns, and stairs. It focuses on loads and load distribution.
The course contributes to the knowledge and skills in the following topics: Statically
determinate frames, ribbed and hollow block slabs, paneled beam slabs, flats slabs, and
openings in slabs.

& | » Egyptian Code of Practice — ECP 201-2018
5 o Structural design for architecture — Angus j macdonald, ISBN 0 7506 3090 6
&
04
Used in Program | Architecture Engineering Program Semester | 4
Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. | Hrs. Lec | Lab [ Tut | Sum | SA MT [ PE/OE | Final
Clv Fluid BES
161 Mechanics | 031 2 2 1 0 3 10 30 20 40

Course
Contents

Dimensions and Units - Fluid Properties - Fluid Statics (Pressure distribution - Pressure
measurements - Forces on submerged surfaces) - Buoyancy and Floatation - Fluids in
Relative Equilibrium - Fluid Kinematics (Description of Fluids motion - Continuity Equation
- Velocity and Acceleration) - Fluid Dynamics (Energy Equation - Applications of Bernoulli's
Equation) - Impulse-Momentum Equation - Application of the Momentum Equation - Flow in
Pipes — Pipes Systems.

§ o A Brief Introduction to Fluid Mechanics, sixth Edition by Donald F. Young, Bruce R.
= Munson, Theodore H. Okiishi, Wade W. Huebsch, Wiley 2010, ISBN: 0470596791,
O 9780470596791
@ ¢ E. Shashi Menon, "Liquid Pipeline Hydraulics", Marcel Dekker, 2004.
>. | * Determine Densities, Specific Gravities, Weights and Viscosity.
S e Bernoulli’s Theorem Demonstration.
g ¢ Flow through sharp edged Orifice.
§ o Flow over Rectangular and Triangular Weirs.
[}

Friction in a smooth bore pipe, Minor loss Experiment.
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Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. | Hrs. Lec | Lab [ Tut | Sum | SA | MT | PE/OE | Final

CIV I nydradtics | SY | 2 2 | 10| 3 |10 3 | 20 40
162 y 161

Basic Principles (open channel flow) - Uniform Flow (Basic equations for steady uniform
flow - Velocity and shear stress distributions in open channels) — Non-Uniform Flow
(Specific energy - Hydraulics of channel bed transition) - Hydraulic Jumps - Gradually
Varied Flow - Open Channel Design (Rigid boundary and erodible channel) - Dimensional
analysis and Similarity (Methods of dimensional analysis - Model analysis and similarity) —
Hydraulics Machinery (Pumps and Turbines) — Unsteady Flow.

e Fundamentals of Hydraulic Engineering, by Prasuhn, Alan L., Oxford University Press

Course
Contents

3 1992, ISBN 978-1-61344-141-1, 978-0-19-510732-6

= e Strum, W. T., (2001). Open Channels Hydraulics, McGraw-Hill Higher Education, USA.

2 e Chow, V.T (ed.): "Handbook of Hydrology," McGraw-Hill, New York, 1964.

04 e Novak, P., Moffat, A. I. B., Nalluri, C., Narayanan, R. (2001) Hydraulic Structures, Third
Ed, Spon, London

> e Open Channel Flow

o

g e Hydraulic Jump

§ e Pump Characteristics

Code | Course Name Pre- Cr. Ct. Hr. Assessment
req Hrs. | Lec | Lab | Tut | Sum [ SA | MT | PE/OE | Final
Civil S o
ivi )
SC')X Engineering | 2 3 | 3 2 | 2o | 4|3 ]3] o 40
Application | | € =
8 o

The main elements of structures - Construction techniques - Types of Formworks (wooden
forms -metallic forms - tunnel formwork - climbing formwork - slip formwork - lift slabs
system) - Formwork design, implementation and receiving - Steel reinforcement works and
receiving - bricks works.

e Construction Technology Paperback English by Mr Roy Chudley, Roger Greeno ISBN-
13 9780131286429

e Fundamentals of Building Construction : Materials and Methods, By Edward Allen,
Joseph lano, ISBN13 9781119446194

Construction techniques

e \Wooden formwork

e Metallic formwork

e Bricks works

Course
Contents

Laboratory [References
[ ]
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Code | Course Name Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
[
. w 9 D:
cIv Civil 1 2G5
Engineering S O 3 2 2 0 4 30 30 0 40
202 licati g~
Application 1l S b

Course
Contents

Thermal insulation - Water proofing - Water supply and sanitary works - Flooring - Doors and
windows - Internal and External Finishes (Plastering and Painting).

Construction of Steel Structures (Cutting - Drilling- Shaping - Welding - Bolts - Erection —
Cladding).

§ e Construction Technology Paperback English by Mr Roy Chudley, Roger Greeno, ISBN-

S 13 9780131286429

k3] o Structural steel fabrication and erection by s.k.saxena, r.b.asthana, isbn-13 : 978-
4 8170392071

=

o . . . .

I e Thermal insulation works, Water proofing works, Water supply and sanitary works,
% Flooring works, Wood works, Painting works, Steel welding works

-
Code Course Name Pre- Cr. Ct. Hr. Assessment _

reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final

Civ Structure Cliv

221 Analysis 111 122 3 2 0 2 4 30 30 0 40
° 28 Analysis of statically indeterminate structures:1-Force approach (Consistent deformation
2 @ | method), 2- Displacement approach (Slope deflection Method, Moment distribution method).
2 S | Introduction to Matrix Structural Analysis for 1-D element using Stiffness method (Truss,

O | Beam, and frame elements).

§ Aslam Kassimali, “Structural Analysis”, Cengage Learning, Fifth Edition, 2015. ISBN-

o 13: 978-1133943891

E
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Pre- Ct. Hr. Assessment
Code | CourseName | .o | Cr. HfS. —rer—T==bT Tut [ Sum | SA | MT | PE/OE | Final
Design of
Clv Metallic | SV | 3 2 | o | 2| 4 |30/ 3 0 40
222 122
Structures |

Course
Contents

Steel as a construction material - Material properties and steel sections - Allowable Stress Design
method - Design of tension members - Design of compression members - Columns in braced and
unbraced frames - Design of flexural members - Types and classification of beam cross sections -
Design of laterally supported and unsupported beams - Design of beam-columns (axial and flexural
forces) - Design of bolted connections - Design of welded connections.

¢ Egyptian code for design of steel structure.

) o Steel structures design by Prof Dr. Abdulrahim Khalil Dessouki.
% e Advanced Steel Design Of Structures, by Prof. Srinivasan Chandrasekaran, Indian Institute of
S Technology, India. ISBN-13 9780367232900
@ o Steel Designers' Manual, By (Steel Construction Institute), Edited by Buick Davison and Graham
W. Owens, ISBN-13 9781119249863
Code Course Name Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Clv Soil Clv
231 Mechanics 111 3 2 2 0 4 10 30 20 40

Course
Contents

Introduction to Geotechnical Engineering - Definitions and Relationships - Index Properties of
Soil - Soil Classification Systems (Unified — British) - Permeability and Seepage of Soil (Darcy's
Law - Capillarity in Soils - Flow Net Analysis) - Stress Distribution in Soil (Point load — Uniform
Load (Newmark — Fadum - Approximation)) - Shear Strength of Soil (Direct Shear Box -
Triaxial- Unconfined Compression) - Lateral Earth Pressure (Active and Passive) - Soil
Compaction (Standard Proctor - Modified Proctor).

¢ El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013),

(72}
§ ISBN 978 — 977 — 726 — 041 — 1, 2014.
E ¢ Das, B. M, Soil Mechanics Laboratory Manual, Oxford University Press, 9th. Ed., ISBN 978 —
& 019 — 020 — 966 — 7, 2016.
o Specific Gravity Determination.
o Atterberg Limits (Liquid Limit — Plastic Limit — Shrinkage Limit).
e Grain Size Distribution - Coarse Grained Soils. (Sieve Analysis).
e Grain Size Distribution - Fine Grained Soils (Hydrometer Analysis).
- o Determination of Natural Unit Weight of Soil (Sand Bottle Test - Core Cutter Test).
S e Constant Head Permeability TeSA
g o Falling Head Permeability TeSA
§ e Direct Shear Box TeSA
[ ]
[ ]
[ ]
[ ]

Tri-axial Shear TeSA
Unconfined Shear TeSA
Standard Proctor TeSA
Modified Proctor TeSA
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Cr. Ct. Hr. Assessment

Code | CourseName | Pre-feq. | o oo T ap | Tut | Sum | SA | MT | PE/OE | Final
Geotechnical

Clv . . Clva3l

939 Engineering and CIV251 3 2 2 0 4 10 30 20 40

Foundations

Soil Consolidation and Settlement (Soil Consolidation Theory - Primary and Secondary Settlement -
Oedometer Test) - Bearing Capacity of Soil (Terzaghi Eq. - Mayerhof Eq. — Egyptian Code Eq.) -
Shallow Foundations (Construction Considerations - Design Considerations) - Design of Isolated
Footings (Square and Rectangular Footings — Footing with Moment) - Design of Strip Footings -
Design of Combined Footings - Design of Strap Beam Footings - Design of Rafts ( Conventional
Method — Ribbed Raft).

¢ El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013), ISBN 978 — 977 —
726 — 041 -1, 2014.

Course
Contents

§ e El-Kasaby, E. A., Engineering of Surface Foundations, Dar Al-Kutub Al-Almia, Cairo, 5th Ed.,
S (19440/2015), ISBN 978 — 977 — 726 — 139 — 5, 2015.
E e Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 — 133 — 770 — 502 — 8,
& 2017.
e Das, B. M, Soil Mechanics Laboratory Manual, Oxford University Press, 9th. Ed., ISBN 978 — 019 — 020 —
966 — 7, 2016.
> e One Dimensional Consolidation Test (Oedometer Test).
% o SPT: Standard Penetration TeSA
= e CPT: Cone Penetration TeSA
3 o Plate Loading TeSA

Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE Final

CIv Survey for | CIV
241 Engineers Il | 142 3 2 2 0 4 10 | 30 20 40

Basics of geodesy- Geodetic datum — Reference Ellipsoid- Geoid determination —Terrestrial
Coordinate systems and associated transformations — Geodetic position computations on the
reference Ellipsoid ( 2 D approach for horizontal control)- Geodetic position computations in Space
( 3 D approach) — direct Geodetic problem — Inverse Geodetic problem — (GNSS) Global
Navigation Satellite System - Satellite orbits - Satellite signals — Observables - Mathematical
models for positioning - Data processing - Data transformation.

Code Course Name

Course
Contents

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

(%2}
§ ISBN 0132554348
< e Engineering Surveying. W. Schofield& M. Breach, CRC Press, 2007, ISBN 9780750669498.
E’:_’ e Surveying Problem Solving with Theory and Objective Type Questions Dr / A M Chandra -
ISBN (13): 978-81-224-2532-1
o Total station parts
o Total Station software
Laboratory

e Coordinates by Total Station
e Lay out and setting out by Total Station
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Code Course Pre-re Cr. Ct. Hr. Assessment
Name 9 | Hrs. [Lec | Lab | Tut [Sum| SA | MT | PE/OE | Final
CIvV Design of Clv 114
R.C. Clv 3 2 0 2 4 30 30 0 40

251 Structures | 122

Course
Contents

Properties of concrete materials - Ultimate limit states design method - Design of sections
under pure bending moment (Rectangular, L & T - sections) - Load distribution — Design of
section under shear — Design simple and continuous beams - Design of one-way and two-ways
solid slabs - Design of hollow block slabs - Design of panelled beams.

o Egyptian Code for Design & Construction of Reinforced Concrete Structures — ECOP 203-2018
o Design of Concrete Structures, Arthur H Nilson, D.Darwin, Charles W. Fifteenth Edition,2016.

[72]

§ o Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume I,

g second edition, 2012.

S o Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 2,

@ Third edition, 2012.

e Fundamentals of Reinforcement Concrete and Prestressed concrete, M.Hilal, 1987.
Cr. Ct. Hr. Assessment
rse Nam Pre-req. :

I | GBI INETE | RIRE u res | iefe | e  S | e T R
Civ Design of R.C.

259 Structures 1| ClVv 251 3 2 0 2 4 30 30 0 40

Course
Contents

Design of flat slabs - Design of sections subjected to bending moment and axial force - Analysis
and design of columns — Design of RC frames -Design of Sections under Torsion-
Serviceability limit states (deflection - crack width).

¢ Egyptian Code for Design & Construction of Reinforced Concrete Structures — ECOP 203-2018
¢ Design of Concrete Structures, Arthur H Nilson, D.Darwin, Charles W. Fifteenth Edition,2016.

[%2]

§ o Fundamentals of Reinforcement Concrete and Prestressed concrete, M.Hilal, 1987.

% ¢ Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 2, Third

© edition, 2012.

£s ¢ Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 3, First

edition, 2011.
Pre- Ct. Hr. Assessment
rse Nam r. Hrs. :

Code | CourseName | o | Cr-HIS- I T TTut [ Sum | SA [ MT | PE/OE | Final
Civ Civ
261 Hydrology 162 2 2 0 1 3 30 30 0 40

Course
Contents

Introduction to water balance and hydrological cycle — Precipitation — Evaporation —Transpiration —
Infiltration — Runoff — Hydrograph — Hydrology of the Nile basin — Flood routing — Storage and reservoir
operation — Groundwater hydrology (Aquifers and groundwater reservoirs — confined and unconfined
flow — design of wells — Groundwater management) — Application of computer programs in hydrology
such as HEC-RAS.

References

e Mays, L.W., Ground and surface water hydrology. John Wiley & Sons, Inc., 2012. ISBN: 978-0-470-
16987-2
e Subramanya, K., Engineering Hydrology. 4th Edition 2017.
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Code Course Name Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec | Lab | Tut | Sum SA MT PE/OE | Final
Clv Water Supply | CIV
272 Engineering | 162 3 2 2 0 4 10 30 20 40
o & | Introduction, Preliminary studies for water supply projects, sources of water, water quality and
< & | standards, design flow rates, water collection, Design of water treatment plants using conventional
8 S | processes (Sedimentation - Coagulation and Flocculation - Filtration - Disinfection), water pumping
O [and transportation works, water storage, water distribution networks.
o Water and Wastewater Technology: Pearson New International Edition, ISBN-13:
A 9781292021041
% o Water supply, prof. Dr. M. Basiouny
k3] o Lectures presentations
& &yl 3 S0 - olull LG @
dw‘ajﬁ\_gﬁd\o@@ﬁdh °
- Determine Turbidity, PH, Temperature, Total Dissolved Solids (TDS), Total Suspended Solids
S (TSS), Volatile Solids (VS), Chloride, Iron and Manganese, Arsenic, Fluorides and total bacteria
£ account
3
Pre- Cr. Ct. Hr. Assessment
Code | CourseName | o0 | (s [“Cec [ Lab | Tut [Sum | SA | MT | PE/OE | Final
CIV Traffic an_d ?EZS
282 Trans_porta}tlon BES 3 2 2 0 4 10 30 20 40
Engineering 211

Course
Contents

Transportation Planning:

Introduction to transportation planning - Study area - Transportation planning surveys - Travel
demand forecasting (Trip generation - Trip distribution - Modal split (Mode Choice) - Traffic
assignment) - Transportation evaluation

Traffic Engineering:

Introduction (Road user characteristics - Vehicle characteristics) - Traffic volume - Traffic speed -
Traffic density - Travel time and delay studies - Traffic Flow characteristics - Parking studies -
Traffic control devices - Intersection control - Traffic signals design.

e Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced SI Edition,
CENGAG Learning, 2020, ISBN-13: 978-1-337-63104-4.
. 2020 — Gkl (5 padl 2 Sl @

Laboratory |References

o Traffic surveys (traffic volume count)
o Speed & delay study

o Parking study

¢ Roadside and household interviews.
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Code | Course Name Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec | Lab | Tut [ Sum | SA MT | PE/OE Final
Cliv
222
CIV | Contractsand | .\, | 2 | o | 1| 3 |3 ] 30 0 40
300 | Legalizations 250

Course
Contents

Define contract documents, define priority of contract documents, regulations, construction law Plan
and manage construction documents, deal with biddings and financial issues including project
insurances, disputes. Acquire knowledge and understanding the ability to prepare and analyze the
bill of quantities for any specified project. The preparation and calculation of the on-going works
guantities. The ability to manage construction project.

@ | e law no 89 issue year 1998, civil law
S | e lawno 82/2018, civil law
% e Fidic contracts forms 2017 red book edition, ISBN: 978-2-88432-084-9
o
Code e N Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec Lab | Tut | Sum | SA MT PE/OE Final
Computer Clv
CIv Applications | 122
302 inCivil | ELE | 2 L3 o 4o 30 0 40

Engineering | 042

Course
Contents

Introduction to analyzing structures using the computer - Choosing appropriate models for analyzing
different structures - Applications to internal forces and deformations in space structures (Beams,
Frames, and Trusses) - Applications to represent supports in the frames including the interaction
between the structures and the soil - Structural deformations - Thermal effect on structures -
Computer Applications for Design of Reinforced Concrete Structures (Design of columns and
beams) - Data Base Forming - Curves and Charts Drawing - Optimization.

(7]
D
% Computer Application in Civil Engineering, dsmbooks, Liverpool, United Kingdom, ISBN 13:
& 9789382174202.
4
e Modelling of space structures (Beams, Frames, and Trusses).
g e Modelling of supports in the structures including the interaction between the structures and the
I soil.
_§ e Thermal effect on structures.
3 o Applications for Design of Reinforced Concrete Structures (Design of columns and beams).

e Data Base Forming, Optimization
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Pre- Cr. Ct. Hr. Assessment

Code | CourseName | .0 | s Mec [Lab | Tut [Sum | SA | MT | PE/OE| Final

Quality
Control and Clv
Clv fundamentals 252

304 of Repair and Clv
Strengthening 321
of Structures
Definition of quality control and assurance - Quality control requirements — Quality control
of concrete materials — Quality control before concreting - Quality control during concreting -
Quality control after concreting — Assessment of hardened concrete results — Quality control
levels — Statistical quality control — Assessment of reinforced concrete structures - Defects of
Reinforced concrete structures — Fundamentals of strengthening and repair of reinforced
concrete structures — Assessment of steel structures - Defects of steel structures —
Fundamentals of strengthening and repair of steel structures.

Course
Contents

e 203 - Alu Al cliid) 3 5 areall (5 padll 3 &),

e El-Kasaby, E. A., Repair of concrete structures, Dar Al-Kutub Al-Almia, Cairo, 2nd Ed.,
(19441/2015), ISBN 978-977-726-140-1, 2016.

¢ Quality Management in Construction Projects by Abdul Razzak Rumane, ISBN-13: 978-
0367890032, ISBN-10: 0367890038.

e Concrete Structures: Protection, Repair and Rehabilitation by R. Dodge Woodson, ISBN-
13: 978-1856175494, ISBN-10: 1856175499.

e Egyptian codes for design of steel structure.

o Steel Designers' Manual, By (Steel Construction Institute), Edited by Buick Davison and
Graham W. Owens, ISBN-13 9781119249863

¢ Strengthening of Steel Structures: Performance of Steel Beams Bonded with FRP by LAP
LAMBERT Academic Publishing, ISBN-10 : 9783844384192 ISBN-13 : 978-

References

3844384192
Code | Course Name | "¢ | ST Ct. Hr. Assessment
req. | Hrs. Lec | Lab [ Tut | Sum| SA | MT | PE/OE | Final
CIv Engineering i
306 Economy 2 2 0| 1] 3 |3 | 30 0 40

Foundations of Engineering Economy, Interest Factors, Nominal and Effective Interest
Rates, Present Worth Analysis, Annual Worth Analysis, Rate of Return Analysis,
Benefit/Cost Analysis, Breakeven and Payback Analysis, Replacement and Retention
Decisions, Effects of Inflation, Estimating Costs, Depreciation Methods, After-Tax
Economic Analysis, Multiple Attributes and Risk.

Course
Contents

 Basics of Engineering Economy, Leland Blank & Anthony Tarquim, McGraw HILL, Third
Edition, 2020, ISBN-13 : 978-1260571141

e Engineering Economy, William G. Sullivan, Elin M. Wicks, & C. Patrick Koelling,
Seventeenth Global Edition, Pearson, 2020, ISBN 13: 978-1-292-26490-5.

¢ Engineering Economy, Leland Blank & Anthony Tarquim, McGraw HILL, Eighth Edition,
2018, ISBN: 978-0-07-352343-9

References
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Code | Course Name Pre- Cr. Ct. Hr. Assessment
req. Hrs. Lec | Lab [ Tut [ Sum | SA | MT | PE/OE | Final
Modern
CIV 1 construction | SV | 3 2 o | 2 | 2 |30 30 0 40
312 . 114
Materials

Different types of new construction materials (for examples, fiber reinforced polymer &
Geopolymer concrete) — Constituents of new construction materials - Properties of the new
construction materials (Physical, Chemical & Mechanical properties) - Fabrication technology -
Comparison with conventional construction materials - Structural applications - Testing -
Economical point of view.

205 — il Sl A GLIYG Aalud) < ol sl aladiind 385 cillal 1) 5 asanal (e 5 adl 35S0 @

Course
Contents

g e Construction Materials, their Nature and Behavior, Marios Soutsos, Edited by Peter Domone
S and John llIston, ISBN-13: 978-1498741101 / ISBN-10: 9781498741101.
% e Fundamentals of Materials Science and Engineering, William D. Callister Jr., David G.
o Rethwisch, Wiley Abridged Print Companion, ISBN-13: 978-1119498926, ISBN-10:
1119498929.
Pre- Ct. Hr. Assessment
Code | CourseName | oo | Cr HIS: e b T Tut [ Sum | SA [ MT [ PE/OE [ Final
Design of
o mewlic | S |3 2 | o|2] 4 |3|3]| o | 4
Structures 11

Classical bridge types - Different bridge systems - loads (Roadway - Railway - Other loads) -
Design of floor beams systems - plate girder bridges (Preliminary proportioning - Design for
bending - Design for shear - Combined shear and moment - Buckling of plates - Longitudinal
and transversal stiffeners - Load bearing stiffeners - Splices - Curtailment of flange plates -
Details) - Wind bracing systems - bridge bearings.

Course
Contents

e Egyptian code for design of steel structure.
o Steel bridges by Prof. Metwally Abu-Hamd, Cairo University
¢ Planning and Design of Bridges, by Prof. M.S. Troitsky, ISBN-13 9780471028536

References
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Course Name Pre- Cr. Ct. Hr. Assessment
req. Hrs. Lec | Lab | Tut [ Sum | SA MT | PE/OE | Final

Clv

w
N
N

Structure Clv
Analysis IV | 221 | 3 2 0 2 4 | 30 | 30 0 40

Course
Contents

Dynamic equilibrium; Dynamic equations of motion for single-degree-of-freedom systems; Analysis of
free and forced vibration. Damping in structures. Numerical evaluation of dynamic response. Dynamic
equations of motion for two and multi degrees of freedom structures; Natural vibration properties of
structures and Mode Shapes. Modal superposition method; Introduction to response history analysis;
Response spectrum for elastic structures. Seismological Background (Earthquakes, causes, effects, and
scales) - Egyptian Code applications (Earthquake analysis using equivalent static method- Response
spectrum analysis).

e Aggarwal P., Shrikhande, M., "Earthquake Resistant Design of Structures”, Prentice Hall
India Learning, Private Limited; 1 edition, 2006, ISBN-13: 978-8120328921.

[75]
§ e Anil K. Chopra, " DYNAMICS OF STRUCTURES", Prentice Hall, United States of
E America; 4th edition, 2012, ISBN-13: 978-0132858038.
& e Ray W. Clough, Joseph Penzien " DYNAMICS OF STRUCTURES", Computers &
Structures, Inc, United States of America; 3" edition, 2003.
Pre- Cr Ct. Hr. Assessment
Code Course Name H ' Eina
ECk 'S | Lec | Lab | Tut | Sum | SA | MT | PE/OE |
Clv Design of Steel | CIV
323 Structures 123 2 2 0 1 3 30 30 0 40

Course
Contents

The course presents the fundamentals of steel structures and materials through the following
topics: such as material properties and steel sections, allowable Stress Design method - Concept
of tension members, compression members, and flexural members, the different Types and
classification of beam cross sections, Concept of beam-columns (axial and flexural forces),
bolted and welded connections.

e Egyptian code for design of steel structure.

8 e Advanced Steel Design Of Structures, by Prof. Srinivasan Chandrasekaran, Indian Institute of
s Technology, India. ISBN-13 9780367232900
E_:’ o Steel Designers' Manual, By (Steel Construction Institute), Edited by Buick Davison and
Graham W. Owens, ISBN-13 9781119249863
Used in Program | Architecture Engineering Program | Semester | 7
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Code | Course Name Pre- Cr. Ct. Hr. Assessment
req. | Hrs. Lec | Lab | Tut [ Sum | SA | MT | PE/OE | Final
Metallic
CV structures | SV | 3 > | o 2|4 |3 |3]| o |4
324 . 222
Design 111

Composite construction - composite floor beams (Strength requirement - shear connectors -
formed metal deck) - Design of composite columns - Flexural design of slender sections -
Connection classification and design (Flexible - Rigid — Semi rigid) - Design of base plates
and anchor bolts — Introduction of Load and Resistance Factor Design (LRFD) -
Identification of Limit states (Strength limit state and Serviceability limit state) - Design of
tension, compression and flexure members using LRFD approach.

TOurse
Contents

§ o Egyptian Code of Practice for Steel Construction and Bridges (LRFD).
S o Steel structures design by Prof Dr. Abdulrahim Khalil Dessouki.
% o Steel Design for Engineers and Architects, by David A. Fanella, Rene Amon, Bruce
o Knobloch, Atanu Mazumder, United States of America ISBN-13: 978-1-4615-9731-5
Code Course Pre- | cr. Ct. Hr. Assessment
Name | req. | Hrs. | jec | Lab | Tut [Sum| SA | MT | PE/OE | Final
Design of
Foundations
Clv and Earth Clv 3 2 0 1 3 30 30 0 40
331 e 232
Retaining
Structures

Pile Foundations (Types of Piles - Load Transfer Mechanisms - Static Capacity for Piles -

Field Load Tests — Pile Group — Elastic Centre Method - Design of Pile Caps) - Introduction

to Earth Retaining Structures - Pile wall (Secant piles - Tangent Piles - Bored Pile Wall) -

Construction Techniques and Design of Retaining Walls (Cantilever RW — Counterfort RW) —

Introduction to Reinforced Soil RW - SPW.

o El-Kasaby, E. A., Design and Construction of Deep and Special Foundations, Dar Al-Kutub
Al-Almia, Cairo, 4th Ed., (10651/2016), ISBN 978 — 977 — 726 — 168 — 5, 2016.

e Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 — 133
—770-502 - 8, 2017.

e Bowles, J., Foundation Analysis and Design, McGraw - Hill, 5th. Ed., ISBN 978 — 007 -
912 — 247 -7, 20009.

Course
Contents

References
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Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Special
Clv Topics in Clv
332 | Geotechnical | 331 3 2 0 2 4 30 30 0 40

Engineering

Course
Contents

Soil Exploration and Site Investigation (Field Exploration - Geological Surveys - Borings and
Soil Boring Reports) - Stability of Slopes (Slope Failures Causes - Wedge - Friction Circle -
Slices Method) - Difficult Soils (Collapsible - Soft Soil — Swelling - Fill) - Soil Stabilization
and Improvement Techniques — Soil Grouting - Ground Water and its Control (Design
Consideration — Surface Dewatering — Well Point System - Shallow and Deep Wells —
Freezing Process - Soil Filter — Construction Precautions)

o El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013),
ISBN 978 — 977 — 726 — 041 — 1, 2014.
e El-Kasaby, E. A., Design and Construction of Deep and Special Foundations, Dar Al-

§ Kutub Al-Almia, Cairo, 4th Ed., (10651/2016), ISBN 978 — 977 — 726 — 168 — 5, 2016.
;T)_) ¢ Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 — 133
K — 770 -502 - 8, 2017.
e Bowles, J., Foundation Analysis and Design, McGraw - Hill, 5th. Ed., ISBN 978 — 007 -
912 — 247 — 7, 2009.
Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. | Hrs. Lec Lab | Tut [ Sum | SA | MT | PE/OE | Final
Special
Clv Topics in Clv
334 Foundations | 331 3 2 0 2 4 30| 30 0 40

Engineering

Course
Contents

Piers and Caissons (Construction and Design Considerations) — Wall Supports (Shafts -
Mechanical Stabilization Wall - Crib - Barrette - Gabions) - SPW (Cantilever — Anchored
(Free - Fixed — Grouted)) - Braced Excavations (Design Consideration — Berline Wall) -
Reinforced Soil RW by Geotextiles - Soil Nailing and Anchoring - Cofferdams - Ground QOil
Steel Tanks - Foundations on Difficult Soil - Foundations for Offshore Structures —
Introduction in Tunnel Engineering - Dams (Earth Dams — Seepage - Dams Failures).

References

¢ El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013),
ISBN 978 — 977 — 726 — 041 — 1, 2014.

¢ El-Kasaby, E. A., Design and Construction of Deep and Special Foundations, Dar Al-
Kutub Al-Almia, Cairo, 4th Ed., (10651/2016), ISBN 978 — 977 — 726 — 168 — 5, 2016.

¢ Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 —
133 -770-502 -8, 2017.

e Bernhard Maidl; Markus Thewes; Ulrich Maidl, Handbook of Tunnel Engineering,
Volumes I and II, ISBN 978 — 343 — 303 — 078 — 3, 2014.

e Robin Fell; Patrick MacGregor; David Stapledon; Graeme Bell, Mark Foster,
Geotechnical Engineering of Dams, CRC Press, 2nd Ed., ISBN 978 - 113 — 800 — 008 — 7,
2018.

e Bowles, J., Foundation Analysis and Design, McGraw - Hill, 5th. Ed., ISBN 978 — 007 -
912 — 247 -7, 20009.
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Code | Course Name Pre- Cr. Ct. Hr. Assessment
reg. | Hrs. Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final
Clv Satellite Clv
342 Geodesy 241 3 2 0 2 4 30 | 30 0 40

Geodetic positioning using Artificial Satellites — positioning by satellites — satellite orbital
space geometry — satellite coordinates and associated transformations — satellite Cartesian
coordinates in the average terrestrial system — Satellite observing techniques - Basic
Observation Concepts and Satellites Used in Geodesy - Doppler Techniques - Satellite
Altimetry — Applications of Satellite altimetry.- Digital Elevation Models and Digital Terrain
Models - Data Sources for Digital Terrain Modeling.

e Seeber - Satellite Geodesy -2nd completely revised and extended edition - Walter de
Gruyter -Berlin New York 2003 - ISBN 3-11-017549-5

Course
Contents

(%2}
§ e Bock, Y., Leppard, N. (eds.) (1990): Global Positioning System. An Overview.
S Symposium No. 102, Edinburgh, August 7-8, 1989. International Association of Geodesy.
‘é::‘; Symposia, Springer-Verlag, New York - ISBN 978-1-4615-7111-7
e Zhilin Li, Qing Zhu, Christopher Gold (2004) DIGITAL TERRAIN MODELING
Principles and Methodology -ISBN 0-415-32462-9
Code Course Pre- [ Cr. Ct. Hr. Assessment
Name reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Underground
Clv 2. Clv
344 Utility 241 3 2 0 2 4 30 30 0 40
Survey

Basics of Surveying the Underground - Transferring Traversing and Levelling
Measurements Transferring surface coordinates to underground workings Understanding
limitations of transfer techniques - Traditional Methods to Map Utilities -Common Utility
Types - Basic introduction to utility detection theory and methods —Electromagnetic pipe
and cable locators Basic Ground Penetrating Radar (GPR) - Principles- Electro Magnetic VS
GPR Comparison.

o Walker J, Awange JL (2018) Surveying for Civil and Mine Engineers. Springer Nature.

e Awange J, Palancz B Geospatial Algebraic Computations. 3rd edition. Springer-Verlag
GmbH- ISBN 978-3-030-45803-4

e Costello, Brad, UNDERGROUND CHECK SURVEY, ENG4111/4112 — Undergraduate
dissertation, University of Southern Queensland, 2016.
(https://eprints.usqg.edu.au/31389/1/Costello_B_Gharineiat.pdf)

e Erica Carrick utsi (2017) Ground Penetrating Radar Theory and practice — Elsevier -
Paperback ISBN: 9780081022160

Course
Contents

References
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Code | Course Name Pre- Cr. Ct. Hr. Assessment
reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
CIv Hydrographic | CIV
346 Survey 241 3 2 0 2 4 30 30 0 40

Hydrographic standards and classifications - Vertical depth measurements - Horizontal position
fixing - Effects of vessel roll pitch and heave - The WGS84 datum - GNSS Terminology -
Differential GNSS Reference Stations (DGPS & ERS) - Specifying hydrographic surveys - ERS
Datum Transformation Requirements - Tides and Water Levels Requirements - Depth Sounding
- Multibeam and Other Echosounders -Corrections to Echo Soundings and Uncertainty

Assessment - Acoustic Backscatter.
¢ HYDROGRAPHIC SURVEYS SPECIFICATIONS AND DELIVERABLES, April 2017 -

Course
Contents

D

§ National Oceanic and Atmospheric Administration

..g e US Army Corps of Engineers. 1994. Hydrographic Surveying: Engineering and Design,
02 Washington DC, US Army Corps of Engineers- ISBN 1110-2-1003
Code | Course Name Pre- Cr. Ct. Hr. Assessment

reg. Hrs. Lec | Lab | Tut | Sum | SA MT | PE/OE | Final
civ | Desinof e |3 2 | o | 1| 3|3 |3]| o | 4
R.C.
351 252
Structures 111

Halls - Arched systems (slab - girder) - Prestressed concrete (beams) - Design of water
structures (Circular tank - Rectangular tanks - Underground tanks - Elevated tanks - Wide
tanks) - Design of shell structures (domes - cones)- Design of deep beams.

Course
Contents

Egyptian Code for Design & Construction of Reinforced Concrete Structures — ECOP 203-

2018.
§ Arthur H Nilson, D.Darwin, Charles W. Design of Concrete Structures, Fifteenth
= Edition,2016.
& Mohammed Hilal, 1987, Design of Reinforced Concrete Halls — Part 1 & 2.
& Mashhour Ghoneim, Mahmoud EImihilmy, Design of reinforced concrete structures, Volume
3, First edition, 2011.
Mohammed Hilal, 1987, Theory And Design of Reinforced Concrete Tanks part 1 & 2.
Pre- Cr. Ct. Hr. Assessment
Code | CourseName | o0 | s, [Tec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Clv R.C. Structures | CIV
352 Design IV 351 3 2 0 2 4 30 30 0 40

Pre-stressed concrete (slabs) — Types of joints (construction — shrinkage — expansion)- Design
of short cantilever- Design of high-rise buildings (Loads — Resisting systems — Design of
structural elements — Reinforcement details) — Types of R.C. bridges — Design of R.C. bridges
(Slab type — Girder type — Box-girder type).

o Egyptian Code for Design & Construction of Reinforced Concrete Structures — ECOP 203-

2018.
o Design of Prestressed Concrete, Arthur H Nilson, 2nd Edition, 1991.
e Fundamentals of Reinforcement Concrete and Prestressed concrete, M.Hilal, 1987.
o Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume

3, First edition, 2011.

Course
Contents

References

89


https://www.biblio.com/design-of-concrete-structures-by-arthur-h-nilson/work/1495680

Lt Al

Benha University g Auigh) 4,6 /A
Benha Faculty of Engineering 2022 s sl A e daiy // \«
Jﬂ@ln_
Code Course Name Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec | Lab | Tut | Sum SA | MT | PE/OE | Final
Irrigation and
Clv ) Clv
361 Dr_aunage 161 2 2 0 1 3 30 30 0 40
Engineering
Introduction, the Nile River, water consumptions, Irrigation methods, planning of irrigation
«» | networks, Basis and procedures for designing canal sections. Sprinkler irrigation, drip irrigation,
P g Sources of drainage water, importance of land drainage, clarification of drainage systems. Surface
3 S | and subsurface drainage, Design of horizontal and vertical drainage systems, drainage system
O O | performance, reuse of drainage water. Planning of irrigation projects.
o o Waller P, Yitayew M, Irrigation and Drainage Engineering, Springer 2016. ISBN: 978-3-319-
2 34631-1
< © | e ShunLin, C. Lee. Water and Wastewater Calculations Manual, McGraw-Hill Professional,
es Second Edition, 2007, ISBN-13: 978-0071476249
Code Course Name Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec [ Lab | Tut [ Sum | SA | MT | PE/OE | Final
Design of
(3323\2/ Irrigation (i:EIS\Z/ 3 2 0 2 4 30 30 0 40
Structures

Course
Contents

Introduction, irrigation and drainage network, irrigation structures and their functions, general
requirements and design considerations (hydraulic design, loads, stability, Cracking limits,
structural design), crossing structures (Culverts, Syphons, Agueducts, Short span Bridges, weir,
regulators), Tail escapes, Construction methods.

g e Novak, P., Moffat, A. I. B., Nalluri, C. & Narayanan, R. Hydraulic Structures, Fourth Edn,

S Spon, London, 2007, ISBN 9780415386265

‘% ¢ S. K. Sharma. design of irrigation structures, RSM Press, ISBN: 8121903297,

o 9788121903295
Code Course Name Pre- Cr. Ct. Hr. Assessment

reg. Hrs. Lec Lab Tut | Sum | SA MT | PE/OE | Final

Clv Coastal Clv
364 Engineering 162 3 2 0 2 4 30 30 0 40

Course
Contents

Waves and current movements- stability of shoreline- erosion and sedimentation in unstable
shoreline- shore protection structures- modifying the wave property - Revetments of shoreline-
theoretical and empirical equations representing sediments movements in marine structure zones-
sand nourishment. Coastal water level fluctuations. Mechanics of wave motion. Beach profiles.
Surf dynamics and sediment transport. Design wave characteristics. Wave forces on cylinders.
Morison equation. Wave forces on vertical walls. Effects of approach angle and non- verticality,
Breakwater design.

Referen
ces

Basic coastal engineering, by Sorensen R.M., Springer (2006), ISBN: 0387233326,
9780387233321
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Code Course Name | FT& o Ct. Hr. Assessment
req. | Hrs. Lec | Lab [ Tut | Sum [ SA | MT | PE/OE | Final

Clv Sanitary Clv
371 Engineering | 272 3 2 2 0 4 10 | 30 20 40

Course
Contents

Introduction, sources, types and characteristics of municipal wastewater, Municipal wastewater
collection and transportation, Preliminary treatment of municipal Wastewater: deceleration chamber,
screen and grit chamber, Primary treatment of municipal wastewater, Secondary treatment of
municipal wastewater: activated sludge process, trickling filter process, rotating biological contactor,
aerated lagoon and oxidation pond, Sludge treatment & disposal: thickening, stabilization and
dewatering.

e Metcalf & Eddy | AECOM (2014) Wastewater Engineering, Treatment and Resource Recovery,
ISBN 978-0-07-340118-8

§ e Sewerage Prof. Dr. M. Basiouny
S e Lectures presentations
e —5maall 35S0 - anall G peall - gd ) cilhas o
— paall 3 & - avall Gl bl Jlac @
> o Determine PH, Temperature, Total Solids (TS), Chloride, Nitrogen, Phosphorus,
= o Heavy Metals, Biochemical Oxygen Demand (BOD), Chemical Oxygen
o e Demand (COD), Dissolved Oxygen (DO), total bacteria account and Total coliform.
8
Code e N Pre- Cr. Ct. Hr. Assessment
reg. Hrs. Lec | Lab [ Tut | Sum SA MT | PE/OE | Final
Advanced cIvV
Clv 372 Sanitary 371 3 2 0 2 4 30 30 0 40
Engineering
© B Nitrogen removal and recovery — Phosphorous Removal and recovery - Membrane filtration -
2 L2, Adsorption - lon exchange - Reverse osmosis - Air and flotation - Wastewater reuse.
Q o
OO

Refere
nces

Metcalf & Eddy | AECOM (2014) Wastewater Engineering, Treatment and Resource Recovery,
ISBN 978-0-07-340118-8
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Code Course Pre-re Cr. Ct. Hr. Assessment
Name 9 | Hrs. [Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final
CIV Highway Clv 142
381 Engineering | CIV 231 3 2 2 0 4 10 | 30 20 40
| ClVv 282

Geometric design:

Functional Classification of Roads & Cross Section Elements, sight distance, Vertical
Alignment, Horizontal Alignment.

Structural design:

Pavement types and components - Subgrade soil classification - Subgrade soil strength- Soil
compaction - Soil stabilization - Stresses in flexible pavement - Flexible pavement design -
Testing and specifications of road aggregates - Testing and specifications of bituminous
materials - Hot mix asphalt concrete characteristics and design.

Course
Contents

e Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced Sl
Edition, CENGAG Learning, 2020, ISBN-13: 978-1-337-63104-4.

e AASHTO, A Policy on Geometric Design of Highways and Streets “Green Book”, 7th Edition,
2018, ISBN-13: 978-1560516767.

§ e Pavement Analysis and Design, Yang Huang, Second International Edition, Pearson, 2012,
§ ISBN-13: 978-0-13-272610-8.
% ¢ Hot Mix Asphalt Materials, Mixture Design and Construction, E. Ray and Prithvi S. Kandhal
o and Freddy L. Roberts and Y. Richard Kim and Dah-Yinn Lee and Thomas W. Kennedy
Brown , Third Edition, National Asphalt Pavement Association Research and Education
Foundation, 2009, ISBN-13 : 978-0914313021
2020 — Gkl s padl 2SI o
g* e CBR Test, and Plate Loading Test
® e Tests of bituminous materials
.(85 ¢ Hot mix asphalt concrete design (Marshall Method)
—

Code | Course Name | °ré- | CF Ct. Hr. Assessment

req. | Hrs. Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final
Clv Airport Clv
382 Engineering | 381 3 2 0 2 4 30 30 0 40

Airport planning - Aircraft characteristics related to airport design - Airport configuration -
Airport airside capacity and delay - Geometric design of the airfield — Planning and design of the
terminal area - Structural design of airport pavements - Airport lighting, marking, and signing -
Airport drainage.

Course
Contents

e Airport Design and Operation, ANTONI'N KAZDA & ROBERT E. CAVES, Emerald Group
Publishing Limited, Third Edition, 2015, ISBN: 978-1-78441-870-0.

¢ Planning and Design of Airports, Robert Horonjeff, Francis X. McKelvey, William J. Sproule,
and Seth B. Young, Fifth Edition, Mc Graw Hill, 2010, ISBN-13: 978-0071446419.

¢ Airport Engineering Planning and Design, Subhash C. Saxena, CBS Publishers & Distribution,
India, First Edition, 2008, ISBN: 978-81-239-1550-0

References
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https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Yang+Huang&text=Yang+Huang&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&text=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&text=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&text=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&sort=relevancerank&search-alias=books
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Pre- Ct. Hr. Assessment
Code | CourseName | o | Cr-HIS ™o b T Tut [ Sum | SA [ MT | PE/OE | Final
Clv Railway Clv
384 Engineering | 282 3 2 0 2 4 30 | 30 0 40

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

Course
Contents

B ¢ Practical railway engineering, by Clifford F. Bonnett, Imperial College Press; Distributed by
§ World Scientific Pub 2005, ISBN: 1860945155, 9781860945151
% e Railway Engineering, by Satish Chandra, M.M. Agarwal, 2nd edition 2013, ISBN-10:
v 019808353X.
ik Course Pre- Cr. Hrs Ct. Hr. Assessment
Name reg. ’ " | Lec | Lab | Tut [ Sum | SA [ MT | PE/OE | Final
Senior
¢V Design | * 2 o | 4o 4al|s0] o0 0 | 50
398 ;
Project |

Topics are selected by groups of students according to their area of interest upon advisor
» | approval. Projects address solutions to open-ended applications using an integrated
engineering approach.

Course
Conten

References | According to the selected project

Laboratory | According to the selected project

* The student can register the senior design project course after passing 70% of the program cr. hrs, i.e.,
112 Cr. Hr. + completion of the prerequisite courses of the project.

Code Course Name Pre- | Credit Ct. Hr. Assessment
req. | Hours [ Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Construction
Civ Engineering & Civ 2 2 0 1 3 30 [ 30 0 40
401 300 *
Management

Plan and manage construction processes, address construction defects, maintain safety issues for

construction and materials deal with biddings and financial issues including project insurances.

Acquire knowledge and understanding of project management and assess the economical environmental

impact of construction projects. The ability to prepare the bill of quantities for any specified project. The

preparation and calculation of the on-going works quantities. The ability to manage construction project.

e A Guide to the Project Management Body of Knowledge (PMBOK® Guide), by Project Management
Institute, Sixth Edition, 2017, ISBN-13: 978-1628251845.

o Construction process planning and management, Sidney M. Levy, Elsevier publisher, 2010, ISBN: 978-
1-85617-548-7.

Used in Program | Civil & Architecture Engineering Program | Semester | 9

* Prerequisite for Civil Engineering Program Only

Course
Contents

References
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Code Course Name Pre- | Credit Ct. Hr. Assessment
reg. | Hours | Lec | Lab | Tut | Sum [ SA | MT | PE/OE | Final
Construction
CIv
CIv project
403 specifications, 300 3 2 0 2 4 30 | 30 0 40
bids, and contracts

Course
Contents

Participants in a construction contract. Contract definition. Types of contracts; formation
principles of a contract, performance or breach of contractual obligations. Analysis and
comparison of the different kinds of construction contracts. Bidding logistics. Legal
organizational structures. Different types and uses of specifications. Different forms of contracts
utilized in construction.

(7]
§ Construction process planning and management, Sidney M. Levy, Elsevier publisher, 2010,
S ISBN: 978-1-85617-548-7.
T
14
Code Course Name Pre- | Credit Ct. Hr. Assessment
req. | Hours | Lec | Lab | Tut [ Sum | SA | MT | PE/OE | Final
Value
. N Clv
CIv Engineering in
405 the Construction 300 3 2 0 2 4 30| 30 0 40
Industry

Course
Contents

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.

§ e Value Engineering Practical Applications for Design, Construction, Maintenance & Operations,
S Alphonse Dell ISOLA, RSMeans, 1997, ISBN: 0-87629-463-8.
é e Value Engineering Manual, By West Virginia Department of Transportation Division of Highways
e Engineering Division, Printed By: Wvdoh Office Services Division, January 1, 2004.
Pre- Cr. Ct. Hr. Assessment
Code Course Name -
reg. Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Repair and
Clv Strengthening of | CIV
407 Concrete 304 | 3 21 02| 4 (301303 0 |40
Structures

Course
Contents

Restoration style design - Specifications and selection of restoration materials (Concrete,
cemented materials, Epoxy, FRP and others) - Concrete roof repair - Crack repair - Restoration
and strengthening concrete elements (Columns, Beams, Slabs, Connections, Concrete walls, and
Foundations)- Restoration and strengthening of reinforced concrete structures using fiber-
reinforced polymers (FRP)-Applications and field examples.

References

El-Kasaby, E. A., Repair of concrete structures, Dar Al-Kutub Al-Almia, Cairo, 2nd Ed.,
(19441/2015), ISBN 978-977-726-140-1, 2016.
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Code Course Name Pre- Cr. Ct. Hr. Assessment
reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final

Modelling of | CIV

Structures 322
General derivation of finite element equilibrium equations - General coordinate models for
specific problem (one dimensional element - Plane stress/strain elements) - Lumping of
structural properties and loads - Calculation of stresses and assessment of error -
formulation of bar Element - Formulation of isoperimetric continuous elements:
quadrilateral and triangular elements - Formulation of structural elements: beams -
axisymmetric and plate bending elements - Numerical integration: Gauss formula (one
dimension integration) - Integration in two dimensions- Computer Applications using
ANSYS Engineering Simulation Software.

ClVv 421 3 2 2 0 4 30 | 30 0 40

Course
Contents

* G. Ramamurty, " Applied Finite Element Analysis”, New Delhi: 2nd Edition, I.K. Inc,
2010, ISBN-13: 978-9380578453

(7]
[<5]
% » George R. Buchanan,” Schaum’s Outline of Finite Element Analysis”, 2nd Edition,
% United State of America, McGraw Hill Inc., 2015
04 « Saeed Moaveni, “Finite Element Analysis: Theory and Application with ANSYS”, 4"
Edition, Pearson Global Edition, 2015, ISBN 13: 978-0-273-77430-3.
Laboratory | COMputer Applications using ANSYS Engineering Simulation Software

Pre- [ Cr. Ct. Hr. Assessment
reg. | Hrs. Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final

Code | Course Name

Computer
Application in
CIV | Geotechnical | CIV
431 Engineering 331

and

Foundations
Introduction to Design Geotechnical problems and Foundations by Modern Methods - Material
Modelling (Definition of Stresses — Definition of Strains — Elastic and Plastic Strains) — Soil
Modelling (Mohr-Coulomb Model — Hardening Soil Model) - Numerical Analysis of Shallow
and Deep Foundations — Computer Applications Examples using Modern Programs (Raft —
Piles — Retaining Structure).
¢ El-Kasaby, E. A., Engineering of Surface Foundations, Dar Al-Kutub Al-Almia, Cairo, 5th

Ed., (19440/2015), ISBN 978 — 977 — 726 — 139 — 5, 2015.
¢ El-Kasaby, E. A., Design and Construction of Deep and Special Foundations, Dar Al-Kutub

Al-Almia, Cairo, 4th Ed., (10651/2016), ISBN 978 — 977 — 726 — 168 — 5, 2016.

o Pijush Samui; Sunita Kumari; Vladimir Makarov; Pradeep Kurup, Modeling in Geotechnical

Engineering, 1st Ed., ISBN 978 - 012- 821 — 205 - 9, 2021.

e Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 — 133 —

770 -502 - 8, 2017.

o Bowles, J., Foundation Analysis and Design, McGraw - Hill, 5th. Ed., ISBN 978 — 007 - 912

— 247 -7, 2009.

Course
Contents

References
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Code Course Name Pre- |_C|:r. Ct. Hr. Assessment
e IS I Lec | Lab [ Tut | Sum | SA | MT | PE/OE | Final
Soil

CIV | Mechanics& | S | 3 2 | 2 | o | 4 | 103 | 20 | 40
434 . 152

Foundations

The course aims to study soil characteristics and mechanics, and the selection and design of

foundations: Soil Properties - Soil Classification - Soil Compaction - Stresses in Soil - Settlement

of Soil - Lateral Earth Pressure - Shallow Foundations (Isolated Footing — Rectangular Footing) —

Deep Foundations (Piles — Pile Caps).

e El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013), ISBN 978 —
977 - 726 - 041 -1, 2014.

e El-Kasaby, E. A., Engineering of Surface Foundations, Dar Al-Kutub Al-Almia, Cairo, 5th Ed.,
(19440/2015), ISBN 978 — 977 — 726 — 139 — 5, 2015.

Course
Contents

§ e El-Kasaby, E. A., Design and Construction of Deep and Special Foundations, Dar Al-Kutub Al-Almia,
S Cairo, 4th Ed., (10651/2016), ISBN 978 — 977 — 726 — 168 — 5, 2016.
O e Das, B. M, Soil Mechanics Laboratory Manual, Oxford University Press, 9th. Ed., ISBN 978 — 019 — 020
k2 — 966 - 7, 2016.
e Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 — 133 — 770 — 502 —
8, 2017.
e Bowles, J., Foundation Analysis and Design, McGraw - Hill, 5th. Ed., ISBN 978 — 007 - 912 — 247 — 7,
2009.
Specific Gravity Determination, Atterberg Limits (Liquid Limit — Plastic Limit — Shrinkage
P Limit).
% Atterberg Limits (Liquid Limit — Plastic Limit — Shrinkage Limit), Grain Size Distribution -
= Coarse Grained Soils. (Sieve Analysis), Grain Size Distribution - Fine Grained Soils (Hydrometer
cU -
4 Analysis),
Determination of Natural Unit Weight of Soil (Sand Bottle Test - Core Cutter Test).
Used in Program | Architecture Engineering Program | Semester [ 9
Code Course Pre- | Cr. Ct. Hr. Assessment
Name req. | Hrs. | Lec [ Lab | Tut [ Sum | SA MT | PE/OE | Final
Remote
Sensing and
v Geographical Clv 3 2 2 0 4 30 30 0 40
441 - 241
Information
System

Introduction to geographic information systems - remote sensing technologies - Active &
passive remote sensing - Data structures — Map projections & coordinate systems -
Processing of digital geographic information - Creation of digital elevation models —
Visualization - Mapping of water and environmental features — Soil and land use mapping -
Terrain analysis for hydrological and hydraulic modelling - Production of thematic maps -
GIS as a decision support tool - Exercise and assignment.

e Lillesand, T. M., Kiefer, R. W., and Chipman, J. W., (2007), "Remote Sensing and Image
Interpretation’, 6th ed. Madison: John Wiley & Sons. - ISBN: 978-1-118-34328-9

e Bonham-Carter, G.F., (1994), " Geographic Information Systems for Geoscientists: Modelling with
GIS", Geological Survey of Canada, Love Printing Service Ltd, Ontario, Canada - eBook ISBN:
9780080571805.

o Principles of geographical information systems for land resources assessment. P. A. Burrough.
Publisher Oxford University press 1986 (paperback) (193 pp) ISBN 0 19 854592 4

Course
Contents

References
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Code Course Name Pre- | Cr. Ct. Hr. Assessment
req. | Hrs. | Lec [ Lab | Tut | Sum | SA | MT | PE/OE | Final
CIV | Photogrammetry | CIV
443 by Drones 241 3 2 2 0 4 30 30 0 40

Course
Contents

Photogrammetry principles - Classifications of Photogrammetry according to the purpose -
Classification of the Photogrammetry according to the sensor location - Space
photogrammetry - Aerial Photogrammetry - Terrestrial Photogrammetry - Close Range
Photogrammetry (CRP) - UAV Photogrammetry - UAV Classification - UAV images
processing techniques and algorithms -Structure from motion (SFM).

e Gruen, Armin, Baltsavias, Emmanuel, Henricsson, O. (Eds.) - Automatic Extraction of Man-Made
Obijects from Aerial and Space Images (I1) - ISBN 978-3-0348-8906-3

§ e Faig, W. (1985), Lecture Notes on Aerial Triangulation and Digital Mapping, Monograph 10,
% School of Surveying, The University of New South Wales, Kensington, N.S.W., Australia — ISBN
S 0858390434
o e Falkner, E.; Morgan, D., 2002. Aerial Mapping: Methods and Applications, 2nd ed.; CRC Press:
Boca Raton, FL, USA - ISBN 1-56670-557-6
Code Course Name Pre- Cr. Ct. Hr. Assessment _
reg. | Hrs. Lec | Lab | Tut | Sum | SA [ MT | PE/OE | Final
CIV | R.C. Structures | CIV
451 Modelling 352 3 2 2 0 4 30| 30 0 40
o | Analysis and Design of Post-Tension Slabs using commercial software programs. Modeling of
& § Slab edges, opening, supporting elements. Loads input, tendon profiling, material properties,
3 ‘g’ anchorage properties, dead and live tendon ends. Prestress loss data input. Load combinations.
© G | Check of Punching, shear, and deflection. Reinforcement detailing.
¢ Egyptian Code for Design & Construction of Reinforced Concrete Structures — ECOP 203-
D 2018.
% e Prestressed Concrete: 5™ Edition, Edward G. Nawy, ISBN: 978-0136081500, 2009.
% e Design of Prestressed Concrete, Arthur H Nilson, 2™ Edition, 1991.
0 ¢ Software programs manual.
Code | Course Name Pre- [ Cr. Ct. Hr. Assessment _
reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Clv Inland Clv
461 Navigation | 162 3 2 0 2 4 30 30 0 40
o & | Natural phenomena; wind, waves, Currents and tide - Vessels’ specifications and movement
< & | - Planning of inland navigation projects Design of navigation channels cross section - Master
8 S | plan of inland ports - Berthing facilities (quay walls) - Repairing facilities - Dredging and
O | maintenance of navigation channels - Environmental impact of inland navigation.
" ¢ Inland Navigation: Channel Training Works. Task Committee on Inland Navigation of the
§ Waterways Committee of the Coasts, Oceans, Ports, and Rivers Institute of ASCE Edited
o by Thomas J. Pokrefke, P.E. ISBN: 978-0-7844-1253-4ISBN (PDF): 9780784477014
E e https://doi.org/10.1061/9780784412534.fm Published online: May 06, 2013

e U. S. Army Corps of Engineers. Shore Protection Manual, 1977.
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Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final

Clv Hydraulic | CIV
463 | Modelling | 162 | % | 2 | 2| 0 | 4 [30|30] 0 40
Governing Laws: Continuity principle , Momentum principle , Inertia forces, Momentum equations ,
Euler equation, Navier-Stokes equations , Bernoulli equation — 1D Channel Flow: Steady— Saint
Venant equation for unsteady flow - Derivation of St Venant equation - Kinematic wave
approximation - Applications of unsteady flow equations and solution methods- 2D and 3D Shallow
Water Equations: Depth-averaged shallow water equations - Limit cases for depth-averaged flow and
for 3D flow - Numerical models - Application software.
e Computer Applications using ANSYS Engineering Simulation Software
e Le Mehaute, B. (1976). An Introduction to Hydrodynamics and Water Waves, Springer
Verlag, New Work. https://doi.org/10.1007/978-3-642-85567-2 eBook ISBN: 978-3-642-

85567-2

Course
Contents

References

Code | Course Name Pre-| Cr. Ct. Hr. Assessment

reg. | Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
CIv | Environmental |15 | 5 | o | 2 | 4 |30 | 30 | o | 40
471 Engineering

Introduction to environmental engineering, Philosophy of Environmental Controls —
Emissions Control — Climate change — Environmental Impact Assessment — Sustainability —
Sustainable water supply — Sustainable solid waste management — Nature and Sources of Air
Pollution, Air: Quality, Environmental impact of Air pollution. Soil: Quality, Environmental
impact of Soil pollution, Environmental laws and its applications.

Course
Contents

e US Environmental Protection Agency

e Introduction to Environmental Engineering by Mackenzie Davis, David Cornwell,
McGrawHlill, Fifth Edition, 2012

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

References
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Code Course Pre- Cr. Ct. Hr. Assessment
Name reg. Hrs. Lec | Lab | Tut | Sum | SA | MT | PE/OE | Final
Modelling of
Clv Water & Clv
473 Wastewater | 371 3 2 2 0 4 30 30 0 40

Networks

Course
Contents

Modelling of water distribution systems, Analysis and design of water networks using computer
applications, modelling of sewer systems, Analysis and design of Sewer Networks using
computer applications, Applications

e Haestad Methods Water Solutions, “Advanced Water Distribution Modeling and
Management”, Haestad, 2003

% e Haestad Methods Water Solutions, “Wastewater Collection System Modeling and Design”,
= Bentley institute press, 2007
% o Different software package user guide manuals
o e U.M. Shamsi, “GIS Applications for Water, Wastewater, and Stormwater Systems “, CRC
Press, 2005, ISBN 9780849320972.
o Staff lectures notes
Code | Course Name Pre- Cr. Ct. Hr. Assessment
req. Hrs. Lec | Lab | Tut | Sum [ SA MT | PE/OE | Final
Highway
Clv T Clv
481 Englr:(Ieerlng 381 3 2 0 2 4 30 30 0 40

Course
Contents

Geometric design:

At-grade intersection design - Interchange design - Capacity and level of service analysis on basic
freeway and multilane highway segments - Capacity and level of service analysis of weaving, merge
and diverge segments on freeways and multilane highways - Highway traffic safety.

Structural design:

Stresses in rigid pavement - Rigid pavement design - Asphalt concrete mix planet - Pavement layers
construction - Pavement maintenance - Drainage.

References

o Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced Sl Edition, CENGAG
Learning, 2020, ISBN-13: 978-1-337-63104-4.

o Traffic Engineering, Roger P. Roess - Elena S. Prassas and William R. McShane, Fifth Edition, Pearson,
2019, ISBN-13: 978-9353434854.

e AASHTO, A Policy on Geometric Design of Highways and Streets “Green Book”, 7th Edition, ISBN-13:
978-1560516767.

e Pavement Analysis and Design, Yang Huang, Second International Edition, Pearson, 2012, ISBN-13: 978-0-
13-272610-8.

¢ Hot Mix Asphalt Materials, Mixture Design and Construction, E. Ray and Prithvi S. Kandhal and Freddy L.
Roberts and Y. Richard Kim and Dah-Yinn Lee and Thomas W. Kennedy Brown , Third Edition, National
Asphalt Pavement Association Research and Education Foundation, 2009, ISBN-13 : 978-0914313021

2020 — Gkl (5 peadl 3SH o
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https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Yang+Huang&text=Yang+Huang&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&text=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&sort=relevancerank&search-alias=books
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Pre- Cr. Ct. Hr. Assessment

Code | CourseName | o0 | Wrs. [TLec [ Lab | Tut | Sum | SA | MT | PE/OE | Final

Computer
CIiv Applicationin | CIV
483 Transportation | 381

Engineering
This course focuses on the fundamentals behind some of the most popular computer software packages used
in the planning, design, operations, and management of transportation systems. Topics includes: highway
planning and design, pavement design, signal optimization, forecasting of traffic flows and passenger
volumes, simulation of traffic and transit systems, design and evaluation of Intelligent Transportation
Systems.

3 2 2 0 4 30 30 0 40

Course
Contents

References | 1N€ manual of the used software.

Pre- Ct. Hr. Assessment
Code COUEBINRTE || o || S0 8IS | S s T T | o || 86 || W || PEOE || Bia
Clv Senior Design | CIV
499 Project Il | 398 | ° L4 0o 5 [ 500 0 | 50

Topics are selected by students according to their area of interest upon advisor approval. Student
deals with the analysis and design of a complete project using the skills he gained during his
study. Project report presented by 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.

Course
Contents

References | According to the selected project

Laboratory | According to the selected project

Code Course Title Pre-req Cr. Ct Hrs Assessment

Hrs.
. . . Lec | Lab Tut Tot SA MT | PE/OE | Final
BES 111 | Differential Equations | BES 012 3 5 0 5 4 30 | 30 n 40

Ordinary differential equations (ODEs): Classification and types of solutions of ODEs. Solution of
first order ODEs - Applications of ODEs (Newtons law of cooling, electric circuits) - Solution of nth
order ODEs (homogeneous and non-homogeneous) - System of first order linear differential
equations - Series solution of differential equations- Laplace transforms and inverse Laplace
transforms with applications - Fourier series with applications. Gamma and Beta functions

Partial Differential Equations (PDEs): Classification and types of solutions of PDEs. Applications of
PDEs. Solution of linear PDEs with constant coefficients, solution of some initial-boundary value
problems. Solution of PDEs by Laplace Transforms.

Course Content

e Morris Tenenbaum, Harry Pollard, "Ordinary Differential Equations: An Elementary Textbook
for Students of Mathematics, Engineering, and the Sciences”, Dover Publications, Last Edition.

e Wei-Chau Xie, Differential Equations for Engineers, CAMBRIDGE UNIVERSITY PRESS,
2010.

References
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Code Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.
Lec. | Lab | Tut | Tot | SA | MT | PE/O | Final
BES 112 | Numerical Analysis | BES 111 3 E
2 2 0 4 10 | 30 20 40

Numerical in general: Errors, norms, Numerical solution of a system of linear and nonlinear
= equations. matrix eigenvalues, least square method (Curve fitting), Interpolations, Numerical
‘g‘ differentiation and integration.
(&) Numerical ODEs and PDEs: methods for the solution of initial value problems in 1st order ODEs
& and higher order ODEs, Finite difference methods for boundary value problems in ODEs and
3 initial-boundary value problems for PDEs (Elliptic and parabolic PDEs)- Lab simulations of
© engineering applications

e R W Hamming, "Numerical Methods for Scientists and Engineers”, Courier Dover
3 Publications, Last Edition.
§ e Steven C. Chapra, “Applied Numerical Methods with MATLAB for Engineers and Scientists”,
& Mcgraw-Hill, 3rd edition.
o e Nita H. Shah, Numerical Methods with C++ Programming, PHI Learning, 2008.

Lab simulations by software’s as (C++, Matlab, Python,...)- Simulating practical technical

problems- linear equations due to electric circuits , truss and spring mass systems. - Electric charge

calculations- Nonlinear structural problems- Deflection of nonlinear springs- Calculating the
. shrinkage of a trunnion- Finding the longitudinal Young’s modulus -Estimating voltage drop on a
S resistor- Calculating the work done by stretching a string- Simulating equations due to the fluid
g continuum problems, DC motor speed control problems- interpolation and fitting for signals and
9 voltage current relations- population growth calculations- Fluid flow rate calculations- Distributed
-

wind force problems
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Code Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.
Engineering St_ajusucs BES 012 3 Lec | Lab Tut Tot SA MT | PE/OE | Final

and Probability 2 2 0 4 10 | 30 20 40

Probability: Obtaining Data - Probability models: mathematical, deterministic model. Probability
theory concepts. - Discrete Distributions: Binomial and Poisson distribution. Continuous
Distributions: Normal and Exponential Distribution. - Joint distributions.

Statistics and Estimation: central point theorem, Single and multiple confidence interval, Prediction
interval, tolerance interval - Hypothesis testing, - Inferences on the mean and variance of Normal
distribution, Inference of two samples. — Simple and multiple Linear Regression and Correlation. -
Applications involving uniform, Gaussian. Markov chains - Queueing Theory - Course examples are
drawn from signal processing, system reliability, data science, wireless communications, civil
engineering, and mechanical engineering - Lab simulations of engineering applications.

BES 211

Course Content

e R. E Walpole, R. H. Myers, “Probability and Statistics for Engineers and Scientists", Macmillan
Publishing, Last Edition.

e David Levine, Patricia Ramsey , Robert Smidt, “Applied Statistics for Engineers and
Scientists: Using Microsoft Excel & Minitab”, First Edition, 2000.

Lab simulations by software’s as (Excel, Matlab, Python,...)- Exploratory data analysis and data
transformation (Tabulated data summaries and statistics, Histograms, Box and Correlation plots,
Computation of means, variances, etc, Missing data imputation)- Simple random sampling with and
without replacement- Stratified random sampling- Simulating Bernoulli process and Poisson
distribution - Simulating Markov chains applications-Binary and sequential hypothesis testing and
gambler's ruin -Gaussian Mixture Models, clustering and anomaly detection- Regression models and
inference- Time series forecasting and ARIMA models.

References

Laboratory

Cr. CtHrs Assessment
Hrs. | Lec | Lab | Tut | Tot | SA MT PE/OE | Final

Code Course Title Pre-req.

BES 148 Water BES 041
Chemistry 3 2 2 1 5 | 10 30 20 40

This course aims to provide an introduction of equilibrium chemistry principles in aquatic
systems. This course is designed for engineering students who are often required to understand
the composition of solutions and direction of changes during treatment or in environmental
systems. By completion of the course, the student will be able to interpret and communicate
results related to water quality. Therefore the course syllabus includes the following topics:
equilibrium principles of acids-bases, dissolution-precipitation, titration, gas-liquid equilibrium,
oxidation-reduction, complexation and water quality analysis and quality control.

Course Contents

- Sawyer, McCarty & Parkin, Chemistry for Environmental Engineering, McGraw Hill, 2003

References | _ Stumm & Morgan, aquatic Chemistry. Third edition, John Wiley&Sons. 1995

el [ Acid — base titration, Total hardness, Total alkali, conductivity, Total dissolved solids

102



L dasla

Benha University . . e i) A€ / _’ ‘
Benha Faculty of Engineering 2022 s sl A e daiy /71 N
Lo o=
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Code Course Name req. Cr. Hrs. Lect. | Lab. | Tut sum Asét MT I(:;IEE/ Final

Architectural Cliv

Engineering 101 3 2 0 2 4 30 30 0 40

ARC 217

The course focuses on the relation between building materials and the related adequate
construction systems. Students study the basic elements of the building (roofs - floors - walls) and
understand. The architectural and services elements of buildings (Function - Finishes - Building
materials - Stairs - Elevators). This course provides the students with the fundamental skills and
understanding the architectural drawings (Axes - Interior and exterior dimensions - Finishes
tables...).

¢ Ching, Francis D.K., Building Construction Illustrated, Van Nostrand Reinhold, 2008, ISBN-

13: 978-0470087817.

Course
Contents

§ e Highfield, David, Refurbishment and Upgrading of Building, London: E&FN Spon, 2000,
s ISBN13: 978-0-203-87916-0.
E:_’ o Hardy, Steve, Time — Saver, Details for Roof Design, New York: McGraw-Hill,1997, ISBN-
13: 978-0070263680.
o McKay W.B., Building Construction, Volume 1, Longman, 1971, ISBN-13: 978-0582422155.
Used in Civil Engineering Program Semester 5
Program
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