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Advanced Finite Elements Analysis STR 701

A. Basic Information

Course Title: 
Advanced Finite Elements Analysis
Code: STR 701


Lecture: 3 Hours

Tutorial: ----
Practical: ----

Total: 3 Hours
Program on which the course is given:
Ph.D. Structural Engineering



Compulsory or Elective element of program: Elective


Department offering the program: Civil Engineering 


Department offering the course:     Civil Engineering 

Academic year / level: 2015-2016/ PHD




Date of specifications approval: 2012


B. Professional Information

1. Overall aims of course


1- Recognize advanced topics of finite element analysis of structures

2- Identify the solution procedure for specialized advanced finite element problems.
3- Apply finite element analysis for solution of plane and space structures, plates and shells and others. 
4- Familiarize with computer software for finite element analysis of structures.

2. Intended Learning outcomes of Course (ILOs)

By the end of the course the students will be able to:
a. Knowledge and Understanding:

a.1.  Identify theories, fundamentals and specialized knowledge in the area of finite element structural analysis.(A.1)
b. Intellectual Skills
b.1. Analyze and assess information in the field of finite element structural analysis and draw analogies to solve problems.(B.1)
b.2. Solve specialized problems in his/her structural engineering profession.(B.2)
b.3. Conduct a research study and/or write a scientific essay about a research problem.(B.4)
c. Professional and Practical Skills

c.1. Master basic professional and modern skills in the area of structural engineering.(C.1)
c.2. Assess methods and current tools in the area of structural engineering.(C.3)
d. General and Transferable Skills

d.1. Use information technology in order to serve the development of professional practice.(D.2)
d.2. Use different sources for obtaining information and knowledge.(D.5)
3. Contents

	No
	Topic
	No. of hours
	ILOs
	Teaching / learning methods and strategies


	Assessment method 

	1
	-Introduction & outline
	3
	a1
	Lectures
	------------

	2
	- Axisymmetric elements: formulation

	3
	a1, b1, b2
	Lectures 
	Assignments & exams.

	3
	- Axisymmetric elements: applications
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures & class activity
	Assignments & exams.

	4
	- Higher-order isoparametric elements 
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures & class activity
	Assignments & exams.

	5
	- Higher-order isoparametric elements
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures & class activity
	Assignments & exams.

	6
	-Material nonlinearity
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures, case study & class activity
	Assignments & exams.

	7
	 - Geometric nonlinearity

- Example applications for nonlinear problems
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures, case study & class activity
	Assignments & exams.

	8
	Mid-term exam

	9
	 -  Dynamic analysis: basic relations
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures & class activity
	Assignments & exams.

	10
	- Dynamic analysis: formulation of mass and damping matrices 
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures & class activity
	Assignments & exams.

	11
	- Dynamic analysis: time history analysis, numerical integration
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures, case study & class activity
	Assignments & exams.

	12
	- Dynamic analysis: modal analysis 

- Applications for dynamic analysis problems
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	13
	- Computational procedures, meshing issues, convergence and stability of solutions.
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	14
	Overview of commercial software for solution 
	3
	a1, b1, b2, c1, c2, d1,d2
	Lectures, workshop, case study & class activity
	Assignments & exams.

	15
	Final exam




4. Teaching and Learning Methods

             ___√__ Lectures
             __√___  Seminar / workshop
             ___√__   Class activity
              __√___ Case study
              ___√__ Assignments / homework
5. Teaching and Learning Methods of Disables
Nothing.

6. Student Assessment Methods
___√_____ Assignments to assess ___  a1, b1, b2, b3, c1, c2, d1, d2
____√____ Mid-term exam to assess _ a1, b1, b2, b3, c1, c2
____√___  Oral exam to assess _____  
____√____ Final exam to assess ____   a1, b1, b2, b3, c1, c2
7. Assessment schedule

Assessment 1 Assignments 

on weeks  2 to 14
Assessment 2 Quizzes 

on weeks 4,12
Assessment 3 Mid-term exam 

on week   8
Assessment 4 Oral Exam 

Assessment 5 Final exam 

on week 16
8. Weighting of Assessments



Mid- Term Examination


15 %



Final- Term
Examination


67%



Oral Examination



00%



Semester Work



18%



Other





00% 



Total





100%
9. List of References
9.1 Course Notes
· Lecture notes and handouts prepared by the instructor
9.2  Essential Books (Text Books)
· Dawe, D.J., (1984),”Matrix and Finite Element Displacement Analysis of Structures”, Clarendon Press, Oxford, 1984.

· Reddy, “Finite Element Analysis”, 3rd ed. McGraw-Hill Inc., N.Y., 1989.

9.3 Recommended Books
· Hinton, E. and Owen, D.R.J.”Finite Element Programming”, Academic Press, London, New York, San Francisco, 1977.

· Zienkiewicz, O.C. and Taylor, R.L. “The Finite Element Method”, 4th edition, McGraw-Hill Inc., New York, N.Y., 1989.

9.4 Periodicals Web sites, etc

10. Facilities Required for Teaching and learning

DATA SHOW – LAPTOP – WHIT BOARD
11. Matrix of course content and ILO’s

	course content
	ILOS

	
	a1
	b1
	b2
	b3
	c1
	c2
	d1
	d2

	-Introduction & outline
	√
	
	
	
	
	
	
	

	- Axisymmetric elements: formulation
	√
	√
	√
	
	
	
	
	

	- Axisymmetric elements: applications
	√
	√
	√
	√
	√
	√
	√
	√

	- Higher-order isoparametric elements 
	√
	√
	√
	√
	√
	√
	√
	√

	- Higher-order isoparametric elements
	√
	√
	√
	√
	√
	√
	√
	√

	-Material nonlinearity
	√
	√
	√
	√
	√
	√
	√
	√

	 - Geometric nonlinearity

- Example applications for nonlinear problems
	√
	√
	√
	√
	√
	√
	√
	√

	 -  Dynamic analysis: basic relations
	√
	√
	√
	√
	√
	√
	√
	√

	- Dynamic analysis: formulation of mass and damping matrices 
	√
	√
	√
	√
	√
	√
	√
	√

	- Dynamic analysis: time history analysis, numerical integration
	√
	√
	√
	√
	√
	√
	√
	√

	- Dynamic analysis: modal analysis 

- Applications for dynamic analysis problems
	√
	√
	√
	√
	√
	√
	√
	√

	- Computational procedures, meshing issues, convergence and stability of solutions.
	√
	√
	√
	√
	√
	√
	√
	√


	Overview of commercial software for solution 
	√
	√
	√
	√
	√
	√
	√
	√

	Revision and discussion
	√
	√
	√
	√
	√
	√
	√
	√


Course coordinator:

Prof. Osama Kamal Abdel-Fattah
Course instructor:                Assoc. Prof. Gehan Abdel-Rahman Hamdy
Head of department:

Prof. Ahmed Abd El Fattah Mahmoud Ahmed
Date: 10/ 8 / 2015

12. Matrix of course aims and ILO’s

	course aim
	a1
	b1
	b2
	b3
	c1
	c2
	d1
	d2

	Recognize advanced topics of finite element analysis of structures
	√
	√
	√
	√
	
	
	
	

	Identify the solution procedure for specialized advanced finite element problems.
	√
	√
	√
	√
	
	
	√
	√

	Apply finite element analysis for solution of plane and space structures, plates and shells and others. 
	√
	√
	√
	√
	√
	√
	√
	√

	Familiarize with computer software for finite element analysis of structures
	√
	√
	√
	√
	√
	√
	√
	√


Course coordinator:

Prof. Osama Kamal Abdel-Fattah
Course instructor:                Assoc. Prof. Gehan Abdel-Rahman Hamdy
Head of department:

Prof. Ahmed Abd El Fattah Mahmoud Ahmed
Date: 10/ 8 / 2015
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