
Structural Engineering  
 

First Course  
Advanced Structural Analysis: 
 
This course mainly aims to develop the knowledge about stiffness method for 

analysis of indeterminate structures (trusses, beams, and frames). Also, the 

derivation for different beam-column element stiffness, analysis by using modified 

slope-deflection method, stability analysis, and prediction of natural frequency are 

also given. 
 
Advanced Concrete Technology 
 

This course provides students with in-depth knowledge on the role of constituent materials of 

concrete such as cements, mineral admixtures, and chemical admixtures and their interactions 

that affect properties of fresh and hardened concrete. It also provides students with in-depth 

knowledge on concrete response to stresses, time-dependent deformations, and durability of 

concrete exposed to severe environments. The course discusses the basic considerations and 

design philosophy for performance-based design of concrete mixtures and production of 

concrete. It also discusses the progress in concrete technology and the latest development on 

high-strength, high-performance, lightweight, and self-compacting concrete. 

 

Applied Mechanics 

 

This course provides students with in-depth knowledge on the strain principles in 

two and three dimensions, stresses in two and three dimensions, relationship 

between stress and strain beside the stress functions problems in two dimensions in 

Cartesian and polar coordinates. It also provides students with in-depth knowledge 

on torsion principles and problems, strain energy and theories of failure in elastic 

range and many examples in this field. 

 

Advanced Reinforced Concrete Design 

 
A comparison is made between the concrete design philosophies of the American ACI and 

European EC codes: The Ultimate Strength and Limit State methods, respectively. The safety 

factors of loads and strength reduction are calculated according to EC to find the flexural 

strength of beams. Durable concrete structures are designed according ACI 350. Durability 

safety factor is calculated and both of flexural and shrinkage cracks are controlled. PCA charts 

and STAAD.Pro software are used to analyze reinforced concrete walls. The walls are designed 

to resist flexural moments and shear forces. 
 



 

Second Course 

 
Prestressed Concrete Design 

 
The objective of this course is to introduce the student to the principle of pre-stress, the many 

advantages it provides ... and the types of pre-stress ... Then we discuss how to calculate the 

losses in the pre-stressed members and the principles of analysis and design of the pre-stressed 

concrete against bending Moments and shear stresses. How to calculate the camber and analyze 

the composite sections, analysis of continuous prestressed  concrete beams, as well as post-

tensioned concrete slabs. 

 

Scientific Research Methodology: 
 

Part One: Research Methodology 

1- Research Methodology: An Introduction. 

2- Defining the Research Problem 

3- Research Design 

4- Sampling Design 

5- Measurement and Scaling Techniques 

6- Testing of Hypotheses-I (Parametric or Standard Tests of Hypotheses) 

Part Two: Writing Scientific Thesis 

7- Research ethics and avoiding plagiarism. 

8- Writing Research Proposal. 

9- Writing a Scientific Paper, I 

10- Similarity check using Turnitin software 

11- Preparing Research Presentation 

Seminars 

 

Finite Element Methods  
 

1. Introduction by defining the strain-displacement and stress-strain 

relationships and define the strain energy and the external work 

2. Derivation the stiffness matrix of spring element  

3. Derivation the stiffness matrix of bar element. 

4.  Derivation the stiffness matrix of continuous beam and frame elements . 

5.  Derivation the stiffness matrix of two dimensional problems. 

6.  Isoparametric Formulation and higher order elements  

7. Derivation of a Plate Bending Element Stiffness Matrix and Equations  

8. Derivation the stiffness matrix for three dimensional problems  



9. Solution of Differential Equation by Finite Elements  

10.  Applications using ANSYS  

Theory of plates and shells  
 

This course gives the student the knowledge of the behavior of the concrete and the four-dimensional 

concrete and circular and non-concrete concrete under different loads and conditions of support and 

the various dimensions specifications such as simple attribution or fixed attribution connected with 

columns and bridges carrying and also the student's behavior of crustaceans and specifications under 

different load conditions and different attribution specifications.  

 

Structural dynamics:- 

  

is a type of structural analysis which covers the behavior of a structure 

subjected to dynamic (actions having high acceleration) loading. 

Dynamic loads include people, wind, waves, traffic, earthquakes, and 

blasts. Any structure can be subjected to dynamic loading. Dynamic 

analysis can be used to find dynamic displacements, time history, and 

modal analysis. 

 
 ماجستير إنشاءات

 الفصل الدراسي الثاني الفصل الدراسي االول

 عدد الوحدات الساعاتعدد  اسم المادة االنكليزية و باللغة العربية عدد الوحدات عدد الساعات اسم المادة االنكليزية و باللغة العربية

Applied Mechanics 
3 3 

Prestressed Concrete 
3 3 

 خرسانة مسبقة الجهد ميكانيك تطبيقي

Advanced Reinforced Concrete Design 
3 3 

Finite Element Method 
3 3 

 طريقة العناصر المحددة  تصميم الخرسانة المسلحة المتقدم

Advanced Numerical  Analysis 
2 2 

Theory Of Plates And Shells 
3 3 

 نظرية االلواح والقشريات  التحليالت العددية المتقدم 

Advanced Structural Analysis 
3 3 

Dynamics of Structures 
2 2 

 ديناميكية االنشاءات التحليل االنشائي المتقدم

Advanced Concrete Technology 
2 2 

Research Methodology 
1 0 

 منهجية البحث  تكنولوجيا الخرسانة المتقدم 

English Language 
2 0 

English Language 
2 0 

 اللغة االنكليزية  اللغة االنكليزية 

 11 مجموع  الوحدات 13 مجموع  الوحدات

 

 

 


