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Table 1.a. Compulsory Courses of University Requirements 
 (1  Credits, 10.1% of total 180 Credits) 

 

  
 

   
 

 

 

 

 

 
 

 
 
 

 

Table  1.b. Elective Courses of University Requirements 
(Student should select only 6 Credits, 3.8% of total 180 Credits) 
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Table 2 Compulsory Courses of Faculty Requirements 

 (46 Credits, 25.6% of total 180 Credits) 
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Table 3. Interdisciplinary Non-Common Faculty Core 

 (19 Credits, 10.6% of total 180 Credits) 

compulsory credits + elective credits 
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Table 4. List of Civil Engineering Discipline Courses 

(53 Credits, 30.6% of total 180 Credits) 
44 compulsory credits + 9 elective credits 
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Table 5. List of Major Construction Engineering Courses 
(37 Credits, 20.5% of total 180 Credits) 

28 compulsory credits + 9 elective credits 
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B.Sc. in Construction Engineering (CE) 

1. INTRODUCTION 

The program is designed for those who want to work in the construction industry 
and enjoy the status of a professional engineer. The program has more emphasis 
on engineering and technical courses. The construction engineering program is a 
blend of engineering, construction and construction management courses. 

Construction is one of the largest and most important industries in the world 
today. With modern technological advancements, construction is rapidly 
becoming one of the most difficult and complex businesses to manage.  Statistics 
indicate that the manpower involved in that construction sector represents over 
13% of the total Egyptian workforce. The construction sector is considered one 
of the largest industries in Egypt, and in the world as well. This can be revealed 
from its share in the total National Gross Income which approaches about 10% 
 
Contemporary construction practice demands that the construction professional 
to be fully aware and understands construction concepts. Emphasis is placed on 
new technologies, developments, and techniques in both domestic and 
international construction fields. The field of construction engineering is 
obviously critical to the development of civil infrastructure. The study of 
construction engineering focuses on the execution phase. Therefore, Tanta 
University, Faculty of Engineering is proposing to establish a new B.Sc. program 
in Construction Engineering (CE). This program will train the students in 
construction which is considered a disciplinary field that integrates engineering 
sciences with applications. As such, the graduates would be able to carry out 
successful design and to develop, construct and operate residential, commercial 
and public properties. 

2. Program Mission 
The mission of the Program of Construction Engineering at Tanta University is 
to provide a quality program for preparing nationally competitive undergraduate 



 

 

students for a successful career in construction. The program is designed to 
provide educational, research and outreach opportunities that serve both the needs 
of our students and those of the construction industry. 

3. The Educational Objectives of the Construction Engineering program  

Faculty of Engineering, Tanta University considers the development of the proposed 
program one of its top urgent plans. The main goal of the proposed CE Program is 
to provide a well-integrated program that gives the student the opportunity to 
develop the proficiencies necessary for a successful, professional career in 
construction  

Upon successful completion of the program; our graduates are expected to: 

1. Become competent and engaged engineering professionals, applying their 
technical and managerial skills in the planning, design, construction, operation or 
maintenance of the built environment and global infrastructure, and utilizing their 
skills to analyze and design systems, specify project methods and materials, perform 
cost estimates and analyses, and manage technical activities in support of civil 
engineering projects. 
2. Develop their communication skills in oral, written, visual and graphic modes 
when working as team members or leaders, so they can actively participate in their 
communities and their profession. 
3. Establish an understanding of professionalism, ethics, quality performance, 
public policy, safety, and sustainability that allows them to be professional leaders 
and contributors to society when solving engineering problems and producing civil 
engineering solutions 
4. maintain a sustained program of continuing education and life-long learning 
with focus on contemporary issues 
5. be engaged citizens who become involved and seek leadership roles in 
professional societies and community organizations 
 



 

 

 

4. PROGRAM LEARNING OUTCOMES 

4.1 Knowledge and Understanding  

On successful completion of the program; graduates must be able to demonstrate 
knowledge and understanding of  
a) Essential facts, concepts, principles and theories relevant to civil engineering  
b) Natural sciences, mathematical methods and principles of civil engineering 
sciences as applied to civil engineering systems  
c) Engineering principles in the fields of reinforced concrete and metallic structures 
analysis and design, geotechnics and foundations, hydraulics and hydrology, water 
resources, environmental and sanitary engineering, roadways and traffic systems, 
surveying and photogrammetry, Properties, behavior and fabrication of building 
materials  
d) Up-to-date technology relevant to civil engineering disciplines  
e) Projects' and construction management, including planning, finance, bidding and 
contracts  
f) Procedures and quality systems  
g) Codes of practice in civil engineering disciplines and the regularity framework in 
design and practice  
h) Professional and ethical responsibilities that should be taken by civil engineer  
i) Broad education necessary to understand the impact of civil engineering solutions 
on the environment. 
 
4.2 Intellectual Skills  

On successful completion of this program graduates must be able to  
a) Adopt, create and innovate thinking in solving problems, and in designing 
systems, components and processes  
b) Demonstrate a high level of competence in identifying, defining and solving civil 
engineering problems  



 

 

c) Adopt appropriate mathematical principles, natural sciences, technology, 
computing methods, design techniques and codes of practice in civil engineering 
disciplines, for modeling, analyzing and solving engineering problems  
d) Apply appropriate structural analysis and codes of practice in designing reinforced 
concrete and metallic structures of all types 
e) Apply appropriate geotechnical techniques and codes of practice to determine 
levels, types and design systems of building foundations, tunnels and excavations  
f) Define, plan, conduct and report management techniques  
g) Assess and evaluate different techniques and strategies for solving engineering 
problems  
h) Apply engineering principles, theories and sciences in solving environmental and 
socioeconomic problems  
i) Solve engineering problems, on the basis of limited and possibly contradictory 
information  
j) Maintain a sound theoretical approach in dealing with new and advancing 
technology  
k)S elect and apply appropriate IT tools to a variety of engineering problems  
l) Assess and analyze risks, and take appropriate steps to manage them 
 
4.3 Practical and Professional Skills  

On successful completion of this program graduates must be able to  
a) Use laboratory and field equipment competently and safely  
b) Observe, record and analyze data in laboratory as well as in the field  
c) Demonstrate basic organizational and construction management skills  
d) Use appropriate specialized computer software, computational tools and 
packages  
e) Prepare technical drafts and finished drawings both manually and using CAD  
f) Prepare quantity surveying reports  
g) Give technical presentations  
h) Refer effectively to relevant literature 
 



 

 

4.4 General and Transferable Skills  

On successful completion of this program graduates must be able to  
a) Present data/results in alternative forms for better understanding and/or greater 
impression, and utilize appropriate level of delivery  
b) Communicate effectively the information in verbal and writing  
c) Develop systematic thinking skills to solve general problems and identify critical 
factors  
d) Evaluate given information and derive practical and new solutions  
e) Perform efficient teamwork in multi-discipline projects   
f) Understand the usage of common IT tools  
g) Realize the need for life-long learning and develop aptitude for continuous and 
independent learning of new concepts and information. 
 

5. Program Description 

To achieve the mentioned goal, a 180 credit hour curriculum is proposed. The 
curriculum is planned to qualify undergraduates to have a firm grasp of the 
subject upon graduation and be capable of effectively participating in almost 
all project/site activities. To build such a necessary background, the curriculum 
is planned to cover the fundamental and advanced subjects in engineering and 
construction. 
 
As the curriculum is based on credit hours, a total of 180 credit hours should 
be completed by the student; about 36 credit hours of those are for the freshman 
student. After this first 36 credit hours, student starts to be exposed to 
fundamental engineering courses pertinent to Civil Engineering, design courses 
in Civil Engineering, Construction Engineering and Management courses. 
Senior student is allowed to choose courses from specific electives in order to 
enhance his/her interest in a specific subject(s). 
 



 

 

5.1 Curriculum Overview  

The curriculum consists of courses In Humanities, Basic Science, Basic 
Engineering Science, and Applied Engineering. Sample Courses in each 
category are presented as follows:  

5.1.1 Humanities and Social Sciences 

 Environment and Engineering 

 English Language 

 Technical Writing 

 Fundamentals of Management  

 Communication and Presentation Skills  

 Accounting for construction 

 History of Engineering and Technology 

 Engineering Economy 

 Ethics and Legislation 

 Foreign Language 

 Marketing 

 Selections of Life-long Skills 

 Service Management 

 Seminar-1 

 Seminar-2 

 Introduction to safety in construction engineering 

5.1.2. Basic Sciences 

 General Chemistry 

 Mechanics (I) 

 Mechanics (II) 

 Introduction to Linear Algebra and Analytic Geometry 

 Calculus   (I) 



 

 

 Calculus (II) 

 Multivariable Calculus and Linear Algebra 

 Engineering Statistics 

 Engineering Physics (I) 

 Engineering Physics (II) 

 Differential Equations 

5.1.3. Basic Engineering Sciences 

 Production Engineering 

 Engineering Drawing and Projection (I) 

 Computers for Engineers 

 Fundamentals of Architectural Design 

 Architectural construction and materials (1) 

 Computer Technology 

 Building Construction and City Planning 

 Structural Analysis-1 

 Strength and Testing of Materials 

 Structural Analysis-2 

 Fundamentals of Fluid Mechanics 

 Law and Construction Contracts  

 Engineering Geology 

 Economic Strategies In Construction Industry 

 Structural Dynamics 

 Advanced structural analysis 

 Advanced and composite materials 

5.1.4. Applied Engineering Sciences 

 Practical Training-1 

 Practical Training-2 



 

 

 Senior Project -1 

 Senior Project -2 

 Technical Installations 

 Introduction to CAD Systems 

 Computer programming for Engineers 

 Civil Engineering Drawi 

 Surveying 

 Hydraulics 

 Environmental and Sanitary Engineering 

 Reinforced Concrete Design  

 Design of Steel Structures I 

 Reinforced Concrete Design II 

 Introduction to Tall Buildings and Large Span Structures  

 Highway Engineering and transportation 

 Soil Mechanics  

 Design and Construction of Foundations 

 Geodesy and satellite surveying 

 Advanced and applied surveying 

 Steel bridges  

 Composite Structures 

 Fabrication and Erection of steel structures  

 Design and construction of scafoldings 

 Advanced design of Concrete Structres 

 Construction methods for steel structures 

 Special types of concrete 

 Design of masonery structures 

 Special topics in: 
Geotechnical Engineering (1)/ Reinforced Concrete (2)/ Steel Structures (3)/ 
Structural Analysis (4)/ Material Engineering and Technology (5)/ 
Construction Management (6) 



 

 

 Earthquake Engineering 

 Irrigation and Drainage Engineering 

 Construction Project Management 

 Harbors, Navigations and Shore Protection 

 Engineering Shop Drawings 

 Inspection and Quality Control 

 Construction Project Specifications, Bids, and Contracts   

 Repair and Strengthening of Structures 

 Design of Earth retaining structures 

 Estimating and Quantity Surveying 

 Water and Sanitary Networks 

 Geotechnical Processes 

 Methods and Equipment for Construction 

 Software applications in civil engineering I 

 Software applications in civil engineering II 

 Soil improvement 

 Tunnels and underground structures 

 Airports Engineering 

 Railway Engineering 

 Design of irrigation structures 
 

 

 

 

 

 

 



 

 

 

Codes of Scientific Departments Responsible for courses teaching 

Department / Specialty Dept. Code 

Basic Sciences BAS 

Structure Engineering CES 

Public Works CEP 

Irrigation and Hydraulic Engineering CIH 

Architectural Engineering ARE 

Electrical Power Engineering EPE 
Electronics and Electrical Communications 
Engineering 

EEC 

Computers and Control Engineering CCE 

Production Engineering and Mechanical design MPD 

Mechanical Power Engineering MEP 

Humanities & Social Sciences HUM 

 Course code consists of three alphabetic letters followed by three digits. The 
three alphabetic letters represent the code of the scientific department 
responsible for course teaching according to the above table. The first digit of 
the three, represents the level of the course (from 0 to 4), the second digit 
represents the discipline (from 1 to 9), and the third digit represent the serial 
number of the course within the discipline (from 1 to 9). 

 

 

 

 



 

 

 

5.2 University Requirements  

The main purpose of a university education is not only to prepare students for 
successful careers but also to provide them with the knowledge and skills to 
develop a rational, well-rounded and successful personal identity. Moreover, 
Tanta University helps students to gain an appreciative understanding of the 
natural and cultural environments in which they live and their roles in the 
society and community services.  

A university requirement of 24 credits (13.3% of total 180 credits) spread over 
12 courses is common to all credit hours programs. This common university 
core consists of 18 compulsory credits (10% of total 180 credits) and 6 elective 
credits (3.3% of total 180 credits). Table 1a lists the nine (9) university core 
compulsory courses which represent 18 credits.  Table 1b lists the university 
electives, where students should select only three (3) courses which represent 
6 credits. 

  



 

 

Table 1a. Compulsory Courses of University Requirements 
 (19 Credits, 10.1% of total 180 Credits) 

 
Table  1b.Elective Courses of University Requirements 

(Student should select only 6 Credits, 3.8% of total 180 Credits) 

 
 



 

 

5.3 Faculty Requirements   

Faculty requirements provide students with the knowledge and skills that are 
essential to develop a successful engineer. A college core that is common to all 
credit hour programs is implemented. This unified college core contains two 
types of course work. The first category of college core courses includes 
courses of basic knowledge essential to all engineering graduates such as 
Mathematics, Physics, Mechanics, Graphics and Design, Manufacturing and 
Chemistry. The second category includes course work that all students are 
required to undertake in order to develop certain intended learning outcomes 
common to all engineering graduates. These include: Seminar work, Industrial 
Training, Graduation Project. The common college core consists of 46 
compulsory credits representing 25% of the total credits hours of the degree. A 
list of common college core courses is shown in Table 2. 

  



 

 

Table 2. Compulsory Courses of Faculty Requirements 
 (46 Credits, 25.6% of total 180 Credits) 

 



 

 

In addition to the above common faculty core, CE program contains 17 credits 
as non-common college core (interdisciplinary courses) order to cater for 
necessary courses from other engineering disciplines as illustrated in Table 3 
below. The 17 credits contain 2 credits as a non-engineering elective course 
chosen from 3 options.  

Table 3. Interdisciplinary Non-Common Faculty Core 
 (19 Credits, 10.6% of total 180 Credits) 

 



 

 

5.4 Discipline Requirements 
A Student who wishes to persue a degree in Construction Engineering has 
to finish the Civil Engineering major requirements. The discipline core 
contains 53 credits (30.6% from the total credits hours); from which 9 
credits are elective courses. Table 4 shows a list of the Civil Engineering 
core courses.  

Table 4. List of Civil Engineering Discipline Courses 
(53 Credits, 30.6% of total 180 Credits) 

44 compulsory credits + 9 elective credits 
44 compulsory credits 

 



 

 

 

 

 



 

 

5.5 Major Requirements   
The program offers a specialty in Construction Engineering. A student who 
wishes to complete a specialty in Construction Engineering must complete the 
minimum major requirement which represent 37 credits (20.5 % from the total 
credits) as presented in Table 5 below. The major courses contains 9 credits as 
electives; chosen from a number of options. 
  



 

 

Table 5. List of Major Construction Engineering Courses 
(37 Credits, 20.5% of total 180 Credits) 

 

 



 

 

5.6 Conformity to SCU Requirements 
Classification and categorization of courses against the guidelines provided by 
the Supreme Council of Universities is provided in Table 6 below. The 
classification is based upon the "Sample Study Plan and Program Details" 
given in Section 11 below. The categorization is also shown for the five student 
standings: 

 Freshman:  a student who completed less than 
36 credits  

 Sophomore:  a student who completed more than 
35 credits but less than 72 credits 

 Junior:  a student who completed more than 71 
credits but less than 108 credits 

 Senior-1:  a student who completed more than 107 
credits but less than 144 credits 

 Senior-2:  a student who completed more than 143 
credits but less than 180 credits 

Note that the total contact hours of the program are 259 real hours as a result 
of implementing the concept of 2 contact hours for 1 credit of tutorials or laboratory 
work, as shown in Table 7. 
 
 
 
 
 
 
 
 
  



 

 

 

 

  



 

 

6. SAMPLE STUDY PLAN and PROGRAM DETAILS 

The following tables provide a sample study plan divided over 10 main semesters. 
Particulars of each course such as code, prerequisite, credits, categorization of 
credits over lectures and tutorials, total contact hours, are given, in addition to 
various course classifications.  

The curriculum also gives the students the opportunity to select 10 courses from 
eight groups of electives. Each group of discipline and major electives contains 
three courses to choose from (i.e., total of 26 choices); which represent about 14.4% 
of the total credits of the degree. Students in the Construction Engineering are also 
encouraged to participate in research through independent study projects. 
Moreover, the curriculum gives the students the opportunity to interact with the 
industrial sector and government agencies through two practical training summer 
courses. In addition, students will be exposed to large construction project in their 
practical training and graduation projects. 

R: (requirements) 
UN=University Requirements, CO=College requirements, DI= Discipline, Ma=Major requirements. 
SC: (Subject Category) 
H= Humanity, B = basic Science, BE= Basic engineering science, AE= Applied engineering science 



 

 



 

 



 

 



 

 

 
 



 

 



 

 

6.1 Program Electives 

A-1. University Electives, 6 Credits (2 credits per course)  

FALL & SPRING Semesters 

Student should select only three (3) courses equivalent to 6 credits, such that one 
of the selected courses must be HUM131. 

 

A-2. Interdisciplinery Elective, 2 Credits (2 credits per course) 

FALL Semester 

Student should select only one (1) course equivalent to 2 credits. 

 

 

 

 

 



 

 

A-3. Discipline Technical Elective, 3 Credits (3 credits per course) 

SPRING Semester 

Student should select only one (1) course equivalent to 3 credits. 

 

A-4. Major Technical Elective, 3 Credits (3 credits per course) 

FALL Semester 

Student should select only one (1) course equivalent to 3 credits. 

 



 

 

A-5. Discipline Technical Elective, 3 Credits (3 credits per course) 

FALL Semester 

Student should select only one (1) course equivalent to 3 credits. 

 

A-6. Discipline Technical Elective, 3 Credits (3 credits per course) 

FALL Semester 

Student should select only one (1) course equivalent to 3 credits. 

 

  



 

 

A-7. Major Technical Elective, 3 Credits (3 credits per course) 

SPRING Semester 

Student should select only one (1) course equivalent to 3 credits. 

 

A-8. Major Technical Elective, 3 Credits (3 credits per course) 

SPRING Semester 

Student should select only one (1) course equivalent to 3 credits. 

 

 



 

 

7. Catalog Description of Construction Engineering Courses 

Code Course Title 
ARE112 Fundamentals of Architectural Design 

Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
The course aims to introduce students to the foundations of designing the various 
units to provide efficiency, comfort and safety. The course introduces the 
foundations of architectural design concepts- systems for design performance 
(system's functionality - the system aesthetic - the climate system - the system 
security .....) in addition to the study of determinants design elements to use in 
private and public  it also reviews the steps of the design process with a focus on 
the interaction between the form and emptiness, containment and spatial 
relationships with each other. 

ARE211 Introduction to CAD Systems 
Elective, Credits: 2 (1+0+2) 
Prerequisite(s): MEP012 
The aim of this course is to explore current CAD technologies and develop skills 
in the use of specialist CAD software to produce 2D and 3D design specifications, 
to transform CAD drawings into photo realistic virtual products and to gain an 
awareness of CAD data and how such information can be transformed to 
engineering drawings. At the end of the course, the students will understand a 
variety of terms and terminology as applied to CAD technology; demonstrate the 
use of an industry standard operating system to create standard CAD packages for 
2D and 3D design drawings. 

ARE231 Building Construction and City Planning 
Compulsory, Credits: 3 (1+2+2) 
Prerequisite(s):   
Introduction; Aim and definitions; Building construction stages; Wall bearing 
structures: stone construction, masonry-raw bricks and brick masonry; Vertical 
circulation element; Stairs detailing, Complementary and finishing materials; 
Construction building types; Urban and city planning approaches and basic 
guidelines of the field. 

ARE322 Architectural construction and materials  
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
The course aim is to learn, the theoretical and the practical principles of building 
construction and the use of different building materials. The course contents: 
Principles of building with various material: stones, bricks, concrete, wood and 
iron - types of buildings with bearing walls and structural buildings  moisture 
isolation layers  Arches and lintels - types of buildings foundations: discrete, 
continuous and deep  the building process - the different types of finishing and 



 

 

Code Course Title 
floors - Details of carpentry (doors and windows) - subsidence and expansion 
joints  Terms for stairs design and calculations. 

BAS012 General  Chemistry    
Compulsory, Credits: 3 (2+1+1) 
Prerequisite(s): 
Gaseous state  Solutions   Fertilizers  Chemical  Electrochemistry and its 
applications  Cement  Technology of potable and industrial water treatment and 
water pollution  Air pollution and its control  Pollution by solid wastes and its 
control  Corrosion  

BAS021 Calculus   (I)  
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): 
Mathematical System  Boolean algebra  Introduction to linear algebra   Theory 
of linear algebraic equation Systems  Gauss elimination method  Algebra of 
complex numbers  Theory of partial fractions  Numerical computation of roots  
of Function  Transcendental functions algebraic  
Limits  Continuity  First Derivative  for transcendental functions  High order 
derivatives  Applications of divertive  Other applications (Indeterminate forms 
 Taylor and Maclaurin expansion  Applications in approximations and error 

estimation  Introduction to partial derivative - Functions, graphing of functions, 
combining functions, trigonometric functions; limits and continuity; 
differentiation;  inverse functions; exponential and logarithmic functions; inverse 
trigonometric functions; hyperbolic and inverse hyperbolic functions; 

 
BAS022 Calculus (II)        

Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):BAS021 
General equation of second degree  Condition to represent pair of straight lines  
Circle  Coaxial circles  Conic sections  Translation and rotation of axes and 
standard forms of conic sections  Space coordinates  Straight line equations  
plane  Sphere  Surface of solid of revolution . 
Indefinite integral  Methods of integration  Definite Integral   Improper integrals 
 Mean value theorem for definite integrals  Application  Methods of integral  

Elementary methods for numerical integration. Anti-derivatives; indefinite 
integrals; techniques of integration; definite integrals, applications of definite 
integrals; functions of several variables; partial derivatives, applications for partial 
derivatives  

BAS031 Mechanics (I)   
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  



 

 

Code Course Title 
Applications on space vectors  Resultant of a group of forces  Moments  
Equivalent couples  Equivalent groups  Equations of Equilibrium for the rigid 
body  Types of supports  Equilibrium of a rigid body under the effect of a group 
of forces and space couples  Centre of masses (a group of particles  areas)  
Moment of inertia (parallel axes  principle axes  areas) . 

BAS032 Mechanics (II) 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  BAS031 
Position displacement, velocity, and acceleration  of a particle- Trajectory of 
planer Motion of a particle  Description of the planner Motion in Cartesian 
coordinates  Projectiles  Restricted Motion of Particle along a straight line  
Description of motion in natural coordinates, and polar coordinates  Relative 
motion between particles  Newton's laws of motion  Motion in resistive medium 
 Variable mass and its applications  Simple harmonic motion of a particle  

Restricted Motion of a particle along a circular path  Principle of conservation of 
mechanical energy  Principle of impulse and momentum . 

BAS041 Engineering Physics (I)  
Compulsory, Credits: 3 (2+1+1) 
Prerequisite(s):     
Physical measurements , measures standards of basic quantities , hydrostatic 
pressure , simple harmonic motion and some applications ,. Electrostatics : 
electrostatic field,. Laboratory The fundamental quantities of physics are 
measured through selected experiments in mechanics, heat, and sound. Data are 
summarized, errors are estimated, and reports are presented. 

BAS042 Engineering Physics   (II)  
Compulsory, Credits: 3 (2+1+1) 
Prerequisite(s): BAS041    
Principles of heat and thermodynamics :, practical experiments . Electric current 
and magnetism :, practical experiments . Laboratory: The fundamental quantities 
of physics are measured through selected experiments in electricity, magnetism, 
and optics. Data are summarized, errors are estimated, and reports are presented. 

BAS123 Introduction to Linear Algebra and Analytic Geometry 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
Matrix algebra, determinants, inverse of a matrix, row equivalence, elementary 
matrices, solutions of linear systems of equations; parabola, ellipse and hyperbola, 
eccentricity and conic sections; quadratic equations; solid geometry, line, plane, 
quadratic surfaces. 

BAS125 Multivariable Calculus and Linear Algebra 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): BAS022 



 

 

Code Course Title 
Double integrals, double integrals in polar coordinates; triple integrals, triple 
integrals in spherical and cylindrical coordinates; applications of double and triple 
integrals; line and surface integrals; vector analysis, gradient of a scalar function, 
divergence of a vector, curl of a vector, diver
vector identities; LU-factorization; vector spaces; inner product spaces; 
eigenvalues and eigenvectors; diagonalization of matrices; functions of matrices 

BAS126 Differential Equations 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
First-order differential equations, separable, exact, linear, homogeneous and 
Bernoulli equations; modeling with first order differential equations; higher-order 
differential equations; method of undetermined coefficients; variation of 
parameters; modeling with higher order differential equations; series solutions; 
Laplace transform; properties and applications, shifting theorems, convolution 
theorem; solutions of differential equations using Laplace transform; Fourier 
series; Fourier transform. 

BAS225 Engineering Statistics 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): BAS022 
Probability axioms; probability laws; conditional probability; random variables; 
discrete and continuous distributions; joint distribution; computer simulation; 
sampling; measures of location and variability; parameter estimation, testing of 
hypothesis. 

CCE021 Information Technology 
Compulsory, Credits: 2 (1+0+2) 
Prerequisite(s): 
Basic concepts of data representation, storage, processing and reasoning, 
introduction to computer logic, programming techniques and development of 
automated applications, introduction to different technologies of computer 
interfaces  Hands on using mimic examples and a general purpose software  
package  

CCE212 Computer Technology   
Comulsory, Credits: 2 (1+2+0) 
Prerequisite(s):  
Computer Architecture  Computer Systems  Operating systems  File Systems 
 Computer network  Internet  Logic design programming  Problem solving 

methods  Programming languages  Object oriented of programming in solving 
of engineering problems  Database systems and information technology  
Decision support systems  Computer Graphics  Multimedia systems . 

CCE221 Computer programming for Engineers 
Elective, Credits: 2 (1+0+2) 



 

 

Code Course Title 
Prerequisite(s): 
Overview of programming languages - Programming basics - Loops and decision 
making - Control schemes - Functions and subroutines - Arrays, Strings, and 
Pointers- Structures, Unions, Bit manipulations, and Enumerations - Software 
design principles: Modularity, Abstraction, and Information hiding - Programming 
approaches: Structured approach, Modular approach, and Object-oriented 
approach. 
Characteristics of object-oriented languages - Functions - Objects and Classes- 
Operator overloading - Inheritance and Reusability - Virtual functions - Streams 
and Files - Multifile programs - Templates and Exceptions - Standard template 
library - Engineering applications 

CEP211 Surveying   
Compulsory, Credits: 3 (2+1+1) 
Prerequisite(s):  
Principles of plane surveying; methods of measuring distances, angles and 
differences in heights(levels); traverse computations; setting out horizontal and 
vertical curves; earthwork computation; setting out engineering structures and 
construction projects. 

CEP222 Environmental and Sanitary Engineering   
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s)  
Water quality,Material balance relationships and water pollution control. Water 
demand. Drinking water: collection, treatment, distribution and quality assurance. 
Domestic and industrial wastewater collection, treatment and disposal. 
Environmental Impact Assessment. 

CEP313 Advanced and applied surveying 
Elective, Credits: 3 (2+1+2) 
Prerequisite(s):CEP211 
Students will cover advanced topics in surveying computations and procedures 
including traverse error analysis, topographic surveying, mapping, astronomical 
observations, coordinate geometry applications, introduction to geodesy, state 
plan coordinates, and concepts of least square analysis of survey adjustments 

CEP352 Highway Engineering and transportation 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
Introduction to transport planning and traffic engineering  route study and 
reconnaissance  functional classification of road network  criteria of geometric 
design  design of road horizontal and vertical alignments  cross section elements 
 type of road pavement  vehicle  load and stresses  construction equipment  

method statement and quality control  pavement management and rehabilitation 



 

 

Code Course Title 
traffic control during road construction and maintenance - Concepts of geometric 

design of railways. 
CEP412 Geodesy and satellite surveying 

Compulsory, Credits: 3 (2+1+2) 
Prerequisite(s): CEP211 
3-D coordinates computations and transformations  coordinates determinations 
using different GPS techniques, GPS operation planning  remote basics and 
principles  elements of photography process  types of microwave and radars  
terrestrial monitoring 

CEP452 Airports Engineering 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
Types and properties of airplanes  design of runways  design subways  
structural design of airports as a general  system of lights, drainage, and traffic 
signals 

CEP453 Railway Engineering 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
Signals  turnouts and switches  stations and yards  railway cost 

CEP462 Harbors, Navigations and Shore Protection 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):CIH221 
Natural changes of shores  shore water management  management of land shore 
and sediments  types of navigation channels  hydraulic phenomena  boat effect 
in water channels  design and protection of navigation channels  Theory and 
properties of waves stimulation of waves and water deep  Marine planning  
Design of Marine structural element  Design of wave barrier  Design of 
platforms 

CES112 Engineering Geology 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s):  
Engineering classification of minerals and rocks  faults, folds and joints  
earthquake  Geological maps  Engineering properties of rocks  Weathering and 
related problems  Geophysical applications 

CES141 Structural Analysis 1  
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): 
Types of structures and supports  Reactions -Analysis of statically determinate 
structures (beams, frames and trusses) under static loads, member forces in trusses, 
shear and moment diagrams, live loads and influence lines, Properties of plane 



 

 

Code Course Title 
sections  Stresses and deformations for axially loaded members  Normal stresses 
due to axial forces and biaxial moments - deflections. 

CES142 Structural Analysis -2  
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): CES141 
Analysis of statically indeterminate structures by three-moment equation, the 
method of consistent deformation, slope-deflection, and moment distribution. 
Approximate analysis of statically indeterminate structures. Matrix force and 
displacement methods with computer applications. 

CES151 Strength and Testing of Materials 
Compulsory, Credits: 3 (2+0+2) 
Prerequisite(s):,  
Concept of stress and strain in components, mechanical behavior of materials 
under tensile, compressive, and shear loads, hardness, impact loading, fracture and 
fatigue. Classification of types of materials- Concrete and asphalt concrete 
constituent materials and their properties, mix design quality control testing- Steel, 
Building stones- Bricks- Timber- Heat and water insulating materials. Laboratory: 
Testing for QC. 

CES211 Soil Mechanics 
Compulsory, Credits: 3 (2+1+1) 
Prerequisite(s):  
Basic properties of soil  Soil classification  Compaction  Soil stresses  
Consolidation  Shear strength 

CES221 Reinforced Concrete Design I 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): CES141 
Statistical systems of floor elements  Absolute Bending moment and shearing 
force diagrams  Load distribution  Introduction to methods of design  First 
principle design of reinforced concrete sections subjected to flexure using limit 
state design method  Bond and anchorage between steel and concrete  
Development length of reinforcement of beams  shear stresses of beams - 
Reinforcement details for beams; Limit state of deflection, Introduction to 
Working stress design method. 

CES232 Design of Steel Structures I  
Compulsory, Credits: 3 (2+2+0) 
Prerequisite: CES141 
Steel properties  Loads and structural systems  Design of tension and 
compression members  Wind bracings  Design of trusses with welded 
connections and ordinary Bolted connections  Design of laterally supported 
beams  Design of axially loaded columns  Details of truss connections 



 

 

Code Course Title 
Design of rolled and plate girders - Lateral torsional buckling  Design of beam 
columns  Design of rigid frames  Design of different types of bases  Design of 
connections with high strength bolts - Introduction to composite structures - 
Details of frame connections  

CES262 Economic Strategies In Construction Industry 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): HUM133 
Money/time analysis, Alternative comparison, rate of return, cost/benefit ratio, 
depreciation and taxes, replacement analysis, public utilities analysis, estimating 
for economic analysis, capital planning and budgeting, introduction to risk and 
uncertainty, sensitivity analysis, bond and shares, mortgage. 

CES272 Practical Training-1 
Compulsory, Credits: 1 (0+0+2) 
Prerequisite(s): 90 Credits + AA Approval  
Training on industrial establishments relevant to the program. Training lasts for 
total of 90 hours, during a minimum period of three weeks. The program training 
advisor pays at least one follow up visit to the training venue and formally report 
on performance of trainee(s). A Mentor in the industrial establishment provides a 
formal report on the student's performance during training. The student submits a 
formal report and presentation to be evaluated by a panel of three members with 
one member being an external examiner appointed from industry or other colleges 
of engineering. The course is graded as Pass/Fail system. 

CES314 Design of Earth retaining structures 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): CES211 
Sheet piling walls  anchored Sheet piling walls - Introduction in Tunnel  
Caissons  Dewatering  braced excavations  Foundation 

CES316 Soil improvement 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):CES211 
Engineering needs for soil improvements: Geotechnical problems with soft and 
loose soils, soil improvement techniques  Mechanical stabilization 
(Densification) : deep and shallow compaction techniques, soil  parameters after 
densification  Pre-loading: consolidation analysis, pre-loading with and without 
drains  Design and construction of soil reinforcement: reinforcing materials,  
physical and mechanical properties, utilization methods, advantages and 
limitations, reinforcement techniques  Grouting: Grout properties, grouting 
techniques  criterion for choosing suitable techniques 

CES321 Reinforced Concrete Design II 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): CES221 



 

 

Code Course Title 
Design and reinforcement details: solid slabs, ribbed slabs, paneled beams slab, 
flat slabs (beamless slabs), stairs; Design of sections under axial forces; Design of 
sections under eccentric forces; Design and reinforcement details of concrete 
columns. 

CES323 Engineering Shop Drawings 
Compulsory, Credits: 3 (1+2+2) 
Prerequisite(s):MEP012 
This unit of competency deals with the skills and knowledge required to read and 
interpret structural steel design drawings and relevant standards related to steel 
structures, extract relevant information, and apply it to detail drawings of 
components of steel structures. These drawings would be used for the fabrication 
of structural steel components. Extract appropriate data from basic design 
information to draw, label and dimension structural steel connections. Use 
computer aided drafting packages to produce basic engineering drawings. 

CES325 Design of masonery structures 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):CES221 
Introduction  Masonry materials  Masonry assemblages  reinforced beams and 
lintels  Flexural walls  Load bearing walls under axial load and out of plane 
bending 

CES332 Steel bridges  
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):CES232 
Floors of railway bridges  Bracing for stringers and brake forces  Design of 
composite and plate girder bridges  Cost estimation of metallic bridges 

CES333 Composite Structures 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES232, CES221 
Classification of shear connection  Theory of partial interaction  Nonlinear 
analysis of composite members under various loads  Design of different 
composite members 

CES334 Fabrication and Erection of steel structures  
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):CES232 
Fabrication activities in sequence: Surface cleaning, Cutting and machining (by 
shear, flame, plasma or cold saw), Punching and drilling, Straightening, bending 
and rolling, Fitting and reaming, Fastening (bolting and welding), Different types 
of weld, Weld residual stresses and distorsion, Finishing, Quality control (weld 
inspections and correction of weld distortion), Surface treatment (by paint or 
galvanization) and Transportation. 



 

 

Code Course Title 
Erection activities in sequence: Site layout, site specific erection plan & 
construction sequence, Inspection minimums, Erection loads, Hoisting & rigging, 
Multiple lift rigging procedure, Structural steel assembly details, Column 
anchorage, Beams & columns placing, Open web steel joists, Systems engineered 
metal buildings, Falling object protection, Fall protection, Safety protections, 
Training. 

CES341 Structural Dynamics 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES142 
Single degree of freedom under various dynamic loads  Earthquakes properties  
Design codes  Computer applications to calculate the earthquake effects 

CES342 Software applications in civil engineering I 
Elective, Credits: 3 (1+2+2) 
Prerequisite(s):CIH111 
Analyze and design concrete and steel systems using the modern computer 
software (e.g., SAP2000). Drafting engineering drawings using computer software 
(e.g., AUTOCAD) 

CES343 Advanced structural analysis 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES142 
Cases of stresses and strain in and out of plane  Stress strain relationship  
Principal of energy technique  introduction for finite element method 

CES344 Operation Research 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):  
Introduction to Operations Research (OR) - Introduction to Foundation 
mathematics and statistics - Linear Programming (LP) - Maximization and 
Minimization problems - Graphical LP solution - Simplex method definition - 
formulating the simplex model - Sensitivity Analysis - the Transportation Model 
- Feasible Solution - Optimal Solution - the Assignment Model  Integer 
programming  Dynamic programming   Queuing Models - Nonlinear 
Programming - Applications. 

CES352 Special types of concrete 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES151 
Lightweight and high-density concrete  Precast concrete  High performance 
concrete  Prourus concrete  Steam cured concrete  Under water concrete  Hot 
weather concrete 

CES355 Advanced composite materials 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):CES151, CES221 



 

 

Code Course Title 
Students will cover advanced topics in composite materials including polymer 
matrix composite constituents, review of force, stress, and strain tensors, 
introduction to composite stress analysis, unidirectional composite laminates, 
multi-angle composite laminates, effective material properties, composite strength 
predictions, strengthening techniques using FRP, design of concrete sections using 
FRP. 

CES363   
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): 
Project management definition, construction methods, work breakdown structure, 
labor productivity, construction scheduling, bar charts, AOA and AON networks, 
critical path method, design and analysis of construction operations, scheduling of 
repetitive projects, stochastic scheduling using PERT method. 
 

CES364 Construction Project Specifications, Bids, and Contracts 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s):  
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. Ridding logistics. Legal organizational structures. Different types and 
uses of specifications. Different forms of contracts utilized in construction.  

CES365 Introduction to Construction Contracts  
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): 
National and international legal systems, types of Engineering Contracts. 
Construction Contracts. Legal responsibilities in construction contract. 
contractual responsibilities and relationships, interactions with project 
planning, administration, completion, and startup, bonding, liens and 
holdbacks, tendering, types of construction contracts, contents of a contract 
document, application of typical contract clauses to construction -related 
issues.  

CES366 Construction Methods 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): 
Building construction systems, traditional, mechanized and prefabrication 
construction systems. Dewatering systems. Construction methods for roads, 
pipelines and tunnels. Evaluation and selection of appropriate construction 
technology. Construction site layout planning. 

CES367 Productivity in Construction Projects 
Compulsory, Credits: 3 (2+2+0) 



 

 

Code Course Title 
Prerequisite(s):  
Definitions and importance  Factors affecting construction productivity - Time 
study technique  Flow process chart  Activity sampling 

CES368 Contract Adminstration  
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): 
Professional contract administration, contractual arrangements, legal 
background, standard contract forms, contract documentation, site organization 
and supervision, communication and personal skills, valuation of work, claims 
& disputes, negotiations, project closure.  

 

CES372 Practical Training-2  
Compulsory, Credits: 2 (0+0+6) 
Prerequisite(s): CES272 + AA Approval 
Each student is required to spend 180 hours, during a minimum period of six weeks 
in construction engineering projects training in Egypt or abroad. Training should 
take place in an industrial establishments relevant to the program. A Mentor in the 
industrial establishment provides a formal report on the student's performance 
during training. The student submits a formal report and presentation to be 
evaluated by a panel of three members with one member being an external 
examiner appointed from industry or other colleges of engineering. The course is 
graded as Pass/Fail system. 

CES4(*)9 Special topics in 
Geotechnical Engineering (1)/ Reinforced Concrete (2)/ Steel Structures (3)/ 
Structural Analysis (4)/ Material Engineering and Technology (5)/ Construction 
Management (6) 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): AA Aproval 
CES419 Special topics in Geotechnical Engineering 
CES429 Special topics in Reinforced Concrete  
CES439 Special topics in Steel Structures  
CES449 Special topics in Structural Analysis 
CES459 Special topics in Material Engineering and Technology 
CES469 Special topics in Construction Management  
The course is designed for students who are interested in advanced knowledge in 
topics in one of the disciplines of civil engineering to be agreed upon with 

combined with self/independent learning.  The student is asked to submit report(s) 
about the subject(s) studied and to provide presentation(s) in seminar format. 
(Number of students per instructor per semester is limited to 5). 

CES413 Design and Construction of Foundations 
Compulsory, Credits: 3 (2+2+0) 



 

 

Code Course Title 
Prerequisite(s): CES211 
Bearing capacity  Earth pressure theories; bases for design of retaining structures; 
fundamental problems of slope stability; types of foundations systems and design 
criteria; design of shallow foundations and deep foundations: construction 
methods; effects of construction of nearby structures. 

CES415 Geotechnical Processes 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES314 
The course will cover the theory behind geotechnical processes; the design 
processes; and the construction processes. In all instances students will be exposed 
to state-of-the-art thinking and supporting case studies. The processes include: soft 
ground tunneling, ground improvement, bored piles and pile testing, reinforced 
earth and soil nailing, ground water control, and deep excavations. 

CES417 Tunnels and underground structures 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):  
Classification of tunnels  drilling of tunnels  analysis, design and tunneling 
lining  soil settlement due to tunneling  measuring devices for Geotechnical 
engineering  analysis and design of culverts and underground structures 

CES423 Introduction to Tall Buildings and Large Span Structures 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): CES321 
Structural systems for modern tall buildings: gravity load systems; transfer floor 
systems; lateral load systems for resisting wind and earthquake forces; design 
considerations for tall buildings. Roof systems for large span structures: Frames, 
arches slab and girder, sheds, Vierendeel girders, shell structures; folded plates. 

CES424 Advanced design of Concrete Structres 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES321 
The main objective is to provide students with a rational basis of the design of 
reinforced concrete members and structures through advanced understanding of 
material and structural behavior. Topics covered include: Strength and 
Deformation of Concrete under Various States of Stress; Failure Criteria; Concrete 
Plasticity; Fracture Mechanics Concepts; High-performance Concrete Materials 
and their use in Innovative Design Solutions; Slabs: Yield Line Theory; Concrete 
Shells. 

CES426 Repair and Strengthening of Structures 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):CES221 
Causes of building defects  Materials for repair strengthening  Methods of repair 
 Methods of strengthening 



 

 

Code Course Title 
CES435 Project Resource Management 

Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): CES363 
Introduction to project resources in construction industry  material management 
 equipment and machinery management  labours management  procurement 

management  constrained-scheduling forresources  unconstrained-scheduling 
for resources  optimal planning for space of construction sites. 

CES441 Earthquake Engineering 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):CES341 
Properties of earthquake  importance of earthquake studies in Egypt  analysis of 
first degree of freedom  design code  computer application for calculation of 
earthquake forces  Introduction to seismic isolation 

CES451 Inspection and Quality Control 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): 
Technical investigation  procedures of quality control  statistical control for 
concrete  non destructive tests for concrete 

CES462 Quality Management in Construction 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): 
Definition and principles of quality management in construction  Economic of 
quality  Project organization for quality  Total quality management - 
Construction quality management 

CES464 Cost Engineering 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): CES363 
Background - Cost Management Policies - Major Project Elements - Basis of 
Estimate Statement - Estimating Formats and Work Breakdown Structure (WBS) 
- Unit Pricing - Cost Estimate Data Sources  Estimate direct and indirect project 
cost - Estimate Mark-ups  Applications. 

CES465 Estimating and Quantity Surveying 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
Bidding process and requirements, bid documents, construction quantities, take-
off principles, methods of measurement, pricing for resources, unit pricing, 
overheads, writing the bill, measuring and valuation of works during project 
execution, updating and reporting, construction project exercises. 

CES466 Equipment for Construction   
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES363 



 

 

Code Course Title 
Site management. Techniques of building construction; methods, materials, tools 
and equipment; traditional, mechanized and prefabrication construction systems. 
Construction detailing. Selection. sizing, matching and operation of construction 
equipment.  
Civil construction; methods, materials, tools and equipment; traditional and 
modern construction technologies. Evaluation and selection of appropriate 
construction technology. Value engineering. Sizing, operation and maintenance of 
construction equipment. 

CES467 Risk Management in Construction Projects 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CES363 
Definition of construction risk and uncertainty - risk sources - risk response - 

- Risk quantification using PERT 
- Risk quantification using simulation - Simulation of construction schedules - 
Qualitative risk analysis - Monitor and control risk 
 

CES468   
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):  
Claim definition  Types of claims  Preparation of claim documents  Steps of 
claim resolution  Comparison between resolution types and cases  Case studies. 

CES481 Senior Project  -1 
Compulsory, Credits: 1 (1+0+0) 
Prerequisite(s): 136 Credits + AA Approval 
Topics are selected by groups of students according to their area of interest upon 
advisors' approval. The project may be designed and implemented in Senior 
Project-2. The student must give an oral presentation to be approved. The course 
is graded as Pass/Fail system. 

CES482 Senior Project - 2  
Compulsory, Credits: 3 (1+0+4) 
Prerequisite(s): CES481 
Continuation of senior project I topics is encouraged. Actual construction projects 
are selected by groups of students upon advisors' approval for analysis and design. 
The aim of the project is to provide the students - in groups - with an opportunity 
to implement the appropriate concepts and techniques to a particular design. A 
dissertation on the project is submitted on which the student is examined orally. 

CES491 Software applications in Construction 
Elective, Credits: 3 (1+2+2)  
Prerequisite(s):CES363 



 

 

Code Course Title 
Scheduling projects using Primavera project planner  scheduling projects using 
MS-Projects  optimization of construction problems using LINDO  using Excel 
program to generate cash flow curves  Case studies  
 

CES492 Building Information Modeling (BIM) 
Elective, Credits: 3 (2+2+2)  
Prerequisite(s):CES363 
Introduction - Construction IT - read and navigate in BIM software - knowledge 
of best modeling practice - apply modeling techniques with applications. 
 

CES494 Human Resource Management 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s):CES363 
introduction - need for a culture of learning in projects - management by objectives 
plus (MBO+) - training; as a type of learning - on-the-job training - off-the-job 
training - handling conflicts in project - conflict resolution modes  leadership. 
 

CIH111 Civil Engineering Drawing    
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): MEP012 
Introduction to civil engineering projects, General Concepts, Legend and symbols, 
Scales and drawing size, General layout and plans, Longitudinal and cross 
sections, Detailing, Earthworks and retaining walls, Applications on irrigation and 
land reclamation projects, Half-earth-removed views, Pitching and protection. 
Drawing of steel sections and connections, reinforced concrete sections. 
Projection of beams and columns 

CIH221 Fundamentals of Fluid Mechanics   
Compulsory, Credits: 3 (2+1+1) 
Prerequisite(s):  
Fluid Properties: Units, Dimensions, The Continuum, Viscosity, Specific: 
Volume, Weight, Gravity, Heat, Pressure, Compressibility, Vapor pressure, 
Surface tension. Fluid Statistics, Pressure at a Point, Pressure Measuring Devices, 
Forces on Plane and curved Surfaces. Buoyant Force, Stability of floating and 
submerged bodies, Horizontal, vertical and radial acceleration, and Forced vortex. 
Ideal-Fluid Flow, Flow classification, The Continuity, Requirements for Ideal 
Flow, Euler's equation of Motion, Irrotational flow, Velocity potential, Integration 
of Euler's Equation, Bernoulli's Equation, The Stream function, Sink, Source, 
Doublet 

CIH232 Hydraulics 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): CIH221 



 

 

Code Course Title 
Introduction, Types of cross sections, Stage and depth measurements, Types of 
flow, Velocity distribution, Velocity measurements, Kinetic energy and 
momentum, correction factors, Curvilinear pressure distribution, Steady uniform 
flow, Resistance to flow, Design of cross sections, Design of circular cross 
sections, Specific energy and , critical flow, Applications on specific energy, 
Specific force, Steady rapidly varied flow, Hydraulic Jump, Weirs, Discharge 
measurements, Steady gradually varied flow, Water surface profiles, Computation 
of water surface profiles, Flow control,  Laboratory experiments 

CIH341 Irrigation and Drainage Engineering 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):CIH221 
Sources of water irrigation  assessment of water requirements using different 
methods  Factors affecting the quality of irrigation  land cultivation  Different 
irrigation methods  Different drainage methods  Development of irrigation 
system in Egypt  Summary of some advanced projects  soil water relationship  
lining and maintenance of canals  modern irrigation systems  GIS application in 
water consumptive use  future of irrigation systems according irrigation 
modernization development of drainage systems  computer applications 

CIH442 Design of irrigation structures 
Elective, Credits: 3 (2+2+0) 
Prerequisite(s): CIH232 
Introduction to irrigation structures  Design of retaining walls  small bridges  
intersection of roads and water channels  culverts  aqueducts  siphons  tail 
escapes  spillways  introduction to hydraulic tunnels  computer applications on 
design of irrigation 

EPE122 Technical Installations 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s):  
Study the acoustic installations, illumination, and air conditioning systems in 
buildings. The syllabus includes: studying the acoustical characteristics of sound- 
methods of measurements- sound reflection and refraction- absorption and noise 
insulation- studying the sound behavior inside spaces- methods of designing 
different architectural spaces for acoustic treatment- materials and methods of 
surface treatments inside spaces. 
studying light through natural illumination- artificial illumination- calculation of 
illumination- illumination efficiency- types of electricity sources- electrical 
installments used in illumination- distribution of illumination and selecting its 
locations inside different spaces. 
Third: artificial control of the thermal environment- idea of air conditioning- 
thermal comfort- cooling and heating loads- artificial ventilation in buildings- 
fundamentals of controlling systems and air conditioning systems and their 



 

 

Code Course Title 
economics- suitability of selected system to the architectural solution and spatial 
needs- distribution of air outlets and ducts and their specifications- design 
principles of central air conditioning systems and integration with other systems 
in buildings. 

HUM011 Environment and Engineering 
Compulsory, Credits: 3 (2+2+0) 
Prerequisite (s)  
History of Technology: Engineering and technology in a cultural, social, and 
historical context. Development of technology, as a key to history of civilization 
in a comparative perspective - Exploring the Humanities: Introduction to modes 
of thought found within humanities and social sciences. Humanities for Engineers: 
Humanities themes of increased complexity - Different work methodologies - 
Critical analysis of information and choice of argumentation - Work 
methodologies and pedagogical interest. 

HUM021 History of Engineering and Technology  
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): 
Definitions : (art  science  technology  engineering) civilization developments 
and relation to physical and human science  History of technology and different 
branches  Historical relation between science and technology  Relation between 
engineering and social and economic environment development  Examples about 
development of engineering activities 

HUM037 Selections of Life-long Skills  
Elective, Credits: 2 (1+2+0) 
Prerequisite(s):  
Communicating Clearly - Managing Time and Resources - Making Decisions - 
Delegating Successfully - Motivating People - Managing Teams - Negotiating 
Successfully - Minimizing Stress - Getting Organized - Managing Changes - 
Interviewing People -   Managing Your Career - Balancing Work and Life - 
Thinking Creativity and Innovation - Influencing People  Systems Thinking  
Interpersonal Management Skills  Entrepreneurial Skills. 

HUM046 Marketing 
Elective, Credits: 2 (1+2+0) 
Prerequisite(s):  
Introduction. The Field of Sales; Strategic Sales Force Management. 
The Personal Selling Process and Sales Force Organization.  Profiling and 
Recruiting Salespeople; Selecting and Hiring Applicants, Developing the Sales 
Program, Sales Force Motivation, Sales Force Compensation, Expenses and 
Transportation; Leadership of a Sales Force, Forecasting Sales and Developing 
Budgets; Sales Territories, Analysis of Sales Volume, Marketing Cost and 



 

 

Code Course Title 
Profitability Analysis, Performance Evaluation; Ethical and Legal Responsibilities 
tender writing. 

HUM065 Foreign Language 
Elective, Credits: 2 (1+2+0) 
Prerequisite(s):  

read and write in languages other than Arabic and English, such as French, 
German, Spanish, Italian, Japanese, Chinese, etc, and to study cultural 
characteristics of such foreign languages from historical, geographical, literature, 
economic, and social viewpoints.  Topics include, but not limited to, the basics of 
language grammar and mechanics, writing effective sentences and paragraphs, 
vocabulary building, writing technical engineering documents and writing 
technical forms: letters, memos, reports, scientific articles, job description, 
resumes and curriculum vitas. 

HUM069 English Language  
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): 
Discovering personal opinion, composing essay and thesis statements, importance 
of figurative language, typical English writing errors and pitfalls, effective reading 
skills, organizing written material, skills for implementing transitions and 
enhancing introductions, control of sentence and paragraph length, peer 
evaluation, final essay revision. 

HUM131 Ethics and Legislation 
Elective, Credits: 2 (1+2+0) 
Prerequisite(s):  
Engineering profession: Ethical issues in engineering practice. Conflicts between 
business demands and professional ideals. Social and ethical Responsibilities of 
Technologists. Codes of professional ethics. Case studies. Value Crisis in 
contemporary society. Nature of values: Psychological values, Societal values, 
Aesthetic values, Moral and ethical values. Work ethics and professional ethics. 
The legal rule: Mandatory and complementary. Sources of Law. Formal sources: 
Statutory Law, Custom, Shariah, the Principles of natural Law and rules of justice. 
Informal sources: Jurisprudence, Doctrine. Application of Law. Holders of right; 
Natural persons, Juristic persons. Theory of Obligation; definition, forms. Sources 
of Obligations. The contract; Parties, Formation, Validity, Effect, Interpretation, 
Responsibilities, Dissolution, and compensation of Damage. Contracts. Labor 
Law. Safety and Vocational Laws.   

HUM133 Strategic Planning 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): 



 

 

Code Course Title 
Planning and Economics as a Discipline: Economics as a Social Science, Micro-
economics and Macroeconomics, Theories in Economics, Barriers to Clear Thinking in 
Economics.  The Economic Problem: Scarcity, Resources and Production, Production 
Possibility Boundaries, Choices and Opportunity Costs, Resource Use (Fundamental 
Choices).  Demand and Supply: The Mechanics of a Market.  Demand and Supply, 
Consumers Behavior (Demand, Individual Demand and Market Demand), Properties of 
Demand Curves, Demand versus Quantity Demanded, Producers Behavior: Supply, 
Individual Supply and Market Supply, Properties of Supply Curves, Supply versus 
Quantity Supplied, Equilibrium of Demand and Supply, Adjustment in Market 
Equilibrium. 

HUM135 Fundamentals of Management 
Compulsory, Credits: 2 (2+0+0) 
Prerequisite(s): 
Introduction to management, Historical view and evolution of concepts. Basic 
Managerial Functions: Planning, Strategies, Objectives, MBO; Organizing, 
Departmentation, Job Descriptions; Elements of Human Resource Management: 
Staffing, Directing, Controlling.  Total Quality Management, Continuous 
Improvement.  Various Engineering Applications. 

HUM162 Technical Writing 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s):  
Discovering Ideas. Outlining Ideas and Organizing Outlines.  Ways To Begin. The 
Three Parts of Technical Texts. Writing Abstracts, Summaries, and Conclusions 
of Long Reports. The Thesis Statement. Forms: Letters, Memos, Reports, 
Scientific Articles, Job Description, CV. Writing References and Footnotes. 
Selection of Key Words, Titles, and Subtitles.  Editing, Revising and Proofreading 
Techniques. Electronic Word Processing and Technical Writing, Vocabulary 
Building, Basic Types and Patterns of Argument: Terminology, Building Sub-
Arguments of Fact and Policy. 

HUM233 Service Management  
Elective, Credits: 2 (1+2+0) 
Prerequisite(s):  
Role of services in the economy, The nature of services, Service quality, Service 
Strategy, Developing new services, The role of technology in supporting service 
delivery, Design of services, Capacity planning and managing queues, 
Quantitative methods for service management. 

HUM235 Introduction to safety in construction engineering 
Elective, Credits: 2 (1+2+0) 
Prerequisite(s):HUM011 
This course addresses the vital issue of construction site safety from a 
management perspective. Students gain insight into the challenges of accident 



 

 

Code Course Title 
prevention and techniques for managing safe and secure building projects. It 
includes a history of construction safety, accident causation theory, hazard 
control procedures, insurance and risk management, behavior-based safety 
initiatives, occupational safety and health management systems in construction 
firms, and the deployment of technologies such as three- and four-dimensional 
modeling and PDA-based inspection  

HUM244 Accounting  
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s): 
Basic accounting concepts: Accounting Terms and Assumptions, Accounting 
Methodology: balance sheet, income statement, cash flow statement. Income 
Determination: Cash Effects, Basis of Accounting.  Accounting ratio  measuring 
the performance  cost concepts  cost accumulation  cost allocation  
cost/volume/profit analysis  budgets  forecasting.  Cost Accounting 

HUM331 Communication and Presentation Skills 
Compulsory, Credits: 2 (1+2+0) 
Prerequisite(s):  
Introduction. Planning a presentation. The communication process. The Concept 
of Thesis Statement. Way To Develop the Thesis Statement. Structuring a 
presentation. Rules for Writing Text Charts. Writing Titles. Rules for Designing 
Effective Slides and Charts. Other Elements.  Presentations. How to Deal With a 
Hostile Audience.  Elements of An Effective Speech. Speech Preparation as a 
Process, How to Gesture Effectively. Using LCD Projectors. How To Use 
Transitions Effectively. Four Ways To Remember Thoughts.  Making a Dynamic 
Presentation Gathering Information & Materials. 

HUM352 Seminar-1 
Compulsory, Credits: 2 (1+1+1) 
Prerequisite(s): 72 Credits + AA (Academic Advisor) Approval 
Talks and presentations are invited from industrial establishments relevant to the 
program. The guest speaker should discuss the organization, management, and 
recent technologies implemented in his/her industrial establishment. Students 
exercise writing a technical report on the guest presentation and deliver their own 
presentation about the topic. The course is graded as Pass/Fail system. 

HUM452 Seminar-2 
Compulsory, Credits: 1 (1+0+1) 
Prerequisite(s): HUM352 
All students will be required to present seminars in a subject assigned to (or chosen 
by) them on latest technology relevant to the program. The grade depends on the 



 

 

Code Course Title 
quality, the content and the organization of both the presentation and the report 
prepared by the student. The course is graded as Pass/Fail system. 

MEP012 Engineering Drawing and Projection   
Compulsory, Credits: 3 (1+0+4) 
Prerequisite(s): 
Definition  Engineering tools and how to use them-Line types and dimensions  
Engineering Operations  Bodies  Orthogonal projection  Third view finding  
Definition of descriptive geometry  Point representation  Straight line 
representation position problems  Measurement problems  Auxiliary projection 
. 

MPD022    Production Engineering   
Compulsory, Credits: 3 (2+2+0) 
Prerequisite(s): 
Engineering materials (types  properties alloys)  Casting processes (sand 
casting) - Forming processes (forging  rolling  extrusion  drawing  extrusion 
spinning  Joining processes (riveting  welding  adhesive)  Cutting processes 
(manual  mechanical turning  shaping  drilling  milling  grinding)  - 
Measuring instruments ( Vernier caliper  micrometer) . 

 


