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BENHA UNIVERSITY      COURSE SPECIFICATIONS (2015-2016)	FACULTY OF ENGINEERING AT SHOUBRA
Finite Elements Analysis STR601

A. Basic Information

Course Title: 	Finite Elements Analysis			Code: STR601	
Lecture:3 Hours	Tutorial: ----	Practical: ----			Total:3 Hours
Program on which the course is given:	M.Eng., M. Sc.& PHD/ Structural Engineering
Compulsory or Elective element of program:Compulsory	
Department offering the program:Civil Engineering 	
Department offering the course:Civil Engineering 	
Academic year / level:M.Eng., M. Sc. & PHD/ 2015-2016		
Date of specifications approval: 2012	

B. Professional Information
1. Overall aims of course
1. Solve primarily problems in civil engineering with the main focus on structural mechanics.
2. Provide a foundation for the finite element method from the standpoint of structural analysis
3. Discuss questions that arise in modeling structures with finite elements.
4. Use the commercial FEM software package effectively to solve engineering structural problems.
2. Intended Learning outcomes of Course (ILOs)
a. Knowledge and Understanding:
By the end of the course the students will be able to:
a.1. Identify the suitable displacement functions, suitable element to be used in solving practical structural problems and demonstrate the effect of element type and mesh refinement on the convergence of the results.(A.1)
a.2. Outline the scientific developments in the structural design using finite element method.(A.3)
b. Intellectual Skills
By the end of the course the students will be able to:
b.1.Analyze and assess information in the field of structural analysis using FEM.(B.1)
b.2. Solve problems of structures using FEM.(B.2)
b.3. Conduct a research study and/or write a scientific essay about structural analysis research problems.(B.4)
c. Professional and Practical Skills
By the end of the course the students will be able to:
c.1. Master basic professional and modern skills in the area of structural analysis using finite elements method.(C.1)
c.2 Analyze results, determine their strength and validity, and make recommendations.(C.4)
d. General and Transferable Skills
By the end of the course the students will be able to:
d.1. Communicate effectively through oral presentations, computer processing and presentations, and written reports.(D.1)
d.2. Use different sources for obtaining information and knowledge.(D.2)
d.3. Work in a group and Lead a team in familiar professional contexts.(D.6)
d.4. Learn effectively for the purpose of continuing professional development.(D.8)

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

	Assessment method 

	1
	· Introduction &Outlines
· Principal of virtual work
· Principal of minimum total potential energy
· Finite element procedure
	3
	a1, a2
	Lectures & class activity
	----------------

	2
	·  Displacement functions
· The Pascal Triangle
· Lagrange polynomials
· Hermitian polynomial
· Area coordinates
	3
	a1, a2,b1,b2
	Lectures & class activity
	Assignments & exams.

	3
	· Bar element stiffness matrix
· Beam element stiffness matrix
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures & class activity
	Assignments & exams.

	4
	· Triangular elements for plane elasticity
· Constant strain triangular
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	5
	· Example
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	6
	· Rectangular elements for plane elasticity
· Strain-nodal displacement parameter relationship
· Stress-strain relationship
· Stiffness matrix
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	7
	· Some consistent load matrices
· Nodal point loads
· Edge pressure
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	8
	Mid-term Exam

	9
	· Quadratic isoparametric element for plane elasticity
· Isoprametric concept
· Family of isoparametric elements
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	10
	· Linear elements
· Quadratic elements
· Cubic elements
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	11
	·  Stiffness matrix formulation
· Numerical integration
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	12
	· Rectangular element in bending
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	13
	· Shell elements
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	14
	· Types of elements
· Revision
	3
	a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
	Lectures,  case study & class activity
	Assignments & exams.

	15
	Final exam


4. Teaching and Learning Methods
__√__ Lectures
_____Practical training / laboratory	
__√___ Seminar / workshop
__√__ Class activity
__√___ Case study
__√__ Assignments / homework
Other :__________________________
5. Teaching and Learning Methods of Disables
Nothing.
6. Student Assessment Methods
____√_ Assignments to assess _a1, a2,b1,b2, b3, c1,c2,d1, d2, d3,d4
_________Quiz to assess ______________________________.
____√____ Mid-term exam to assess _a1, a2,b1,b2, b3, c1,c2, d2.
_______ Oral exam to assess ___________________________________.
____√____ Final exam to assess   a1, a2,b1,b2, b3, c1,c2, d2
_____Other:___ ____to assess ______________________________.

7. Assessment schedule
Assessment 1 on weeks  2 to 14
Assessment 2 Quizzes on weeks 
Assessment 3 Mid-term exam on week 8
Assessment 4 Oral Exam on week 12
Assessment 5 Final exam on week 15

8. Weighting of Assessments
		Mid- Term Examination			10%
		Final- Term Examination			67%
		Oral Examination				10%
[bookmark: _GoBack]		Practical Examination				00%
		Semester Work				13%
		Other						00%
		Total						100%


9. List of References
1. Course Notes
· Lecture notes and handouts prepared by the instructor
2. Essential Books (Text Books)
· Zienkiewicz O.C. and Taylor R.L., (2000), “The Finite Element Method” , 5th Edition, Butterworth Heinemann
· Friedel Hartmann and Casimir Katz, (2007), “Structural Analysis with Finite Elements”, Springer.
· Liu, G.R. and Quek, S.S., (2003), “The Finite Element Method: A practical Course”, ButterworhHeinenmann
3. Recommended Books
· Dawe, D.J., (1984),”Matrix and Finite Element Displacement Analysis of Structures”, Clarendon Press, Oxford, 1984.
· Cheung, Y.K, Yeo, M.F (1979), ‘A Practical Introduction to finite Element Analysis”, Pitman Publishing Limited
4. Periodicals Web sites, etc	
Journal of Structural Engineering, American Society of Engineers (ASCE)
10. Facilities Required for Teaching and learning
Lectures room equipped with computer, data show and presentation board


11. Matrix of course content and ILO’s
	Topic
	ILO’s

	
	a1
	a2
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3
	d4

	· Introduction &Outlines
· Principal of virtual work
· Principal of minimum total potential energy
· Finite element procedure
	√
	√
	
	
	
	
	
	
	
	
	

	· Displacement functions
· The Pascal Triangle
· Lagrange polynomials
· Hermitian polynomial
· Area coordinates
	√
	√
	√
	√
	
	
	
	
	
	
	

	· Bar element stiffness matrix
· Beam element stiffness matrix
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Triangular elements for plane elasticity
· Constant strain triangular
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Example
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Rectangular elements for plane elasticity
· Strain-nodal displacement parameter relationship
· Stress-strain relationship
· Stiffness matrix
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Some consistent load matrices
· Nodal point loads
· Edge pressure
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Quadratic isoparametric element for plane elasticity
· Isoprametric concept
· Family of isoparametric elements
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Linear elements
· Quadratic elements
· Cubic elements
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Stiffness matrix formulation
· Numerical integration
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Rectangular element in bending
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Shell elements
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	· Types of elements
· Revision
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√



Course coordinator:		Prof. Dr.Osama El-Mahdy
Course instructor:		Prof. Dr.Osama El-Mahdy
Head of department:		Prof. Dr.Ahmed Abd El-Fattah Mahmoud Ahmed

Date: 15 / 8 / 2015



12. Matrix of course aims and ILO’s
	Course aims
	ILO’s

	
	a1
	a2
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3
	d4

	Solve primarily problems in civil engineering with the main focus on structural mechanics.
	√
	√
	√
	√
	√
	√
	√
	
	
	
	

	Provide a foundation for the finite element method from the standpoint of structural analysis
	√
	√
	√
	√
	√
	√
	√
	
	
	
	

	Discuss questions that arise in modeling structures with finite elements.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Use the commercial FEM software package effectively to solve engineering structural problems.
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√



Course coordinator:		Prof. Dr.Osama El-Mahdy
Course instructor:		Prof. Dr.Osama El-Mahdy
Head of department:		Prof. Dr.Ahmed Abd El-Fattah Mahmoud Ahmed

Date: 15 / 8 / 2015



13. Matrix of Teaching assessment methods and ILO’s (2014-2015)
	Teaching assessment method
	ILO’s

	
	a1
	a2
	b1
	b2
	b3
	c1
	c2
	d1
	d2
	d3

	Written exam
	√
	√
	√
	√
	√
	√
	√
	
	√
	

	Research report
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Assignments
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√



Course coordinator:		Prof. Dr.Osama El-Mahdy
Course instructor:		Prof. Dr.Osama El-Mahdy
Head of department:		Prof. Dr.Ahmed Abd El-Fattah Mahmoud Ahmed

Date: 15 / 8 / 2015
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