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Benha University                Specifications (2015-2016)
Faculty of Engineering AT SHOUBRA

A. Basic Information

Course Title: 
Computational Methods for Nonlinear Analysis                        Code: STR 602


Lecture: 3 Hours

Tutorial: ----


Practical: ----




Credit hours: 3 Hours
Program on which the course is given:
M.eng. M.Sc., PHD/ Structural Engineering




Compulsory or Elective element of program: Major - 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

By the end of the course the students will be able to:
1- Describe computational methods  for the nonlinear finite element analysis of concrete & steel structures

2- Promote awareness of nonlinear models for the design and assessment of structures 
3- Provide opportunities for additional masters level study in selected structural engineering areas 
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. Outline the scientific developments in the area of computational methods for nonlinear analysis (A.3)
b. Intellectual Skills
By the end of the course the students will be able to:
b.1. Acquire the skill of solving nonlinear problems in the absence of the required data.(B.2)
             b.2. Link different knowledge sources to solve real nonlinear analysis and design problems.(B.3)

b.3. Account for the development of performance in the area of computational methods for nonlinear analysis.(B.6)
c. Professional and Practical Skills: 

By the end of the course the students will be able to:
c.1. Assess methods and current tools in the area of design of R.C. structures.(C.3)
d. General and Transferable Skills

d.1. Use various source pertaining to the area of computational methods for nonlinear analysis and write report.(D.4)
3. Contents

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


	Assessment method 

	1
	-Introduction & Outlines
-Purpose of the nonlinear analysis
	3
	a1,b1,b2
	Lectures, workshop, case study & class activity
	----------------

	2
	Material nonlinearities observed in the behavior of concrete & steel
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	3
	Basic assumptions for nonlinear analysis of R.C plane frames
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	4
	Idealization of stress strain curves for steel & concrete in tension & compression 
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	5
	Bi-axial and equivalent uni-axial stress- strain curves in 2 D nonlinear analysis
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	6
	Derivation of displacement functions, and  secant &tangent elastic modulus
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	7
	Derivation of R.C plane frame stiffness matrix using layered element formulation 
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	8
	Mid-term Exam
	3
	a1,b1,b2,c1,d1
	-------------------------
	Mid-term Exam.

	9
	Derivation of the load vector and Loading techniques
	3
	a1,b1,b2,b3,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	10
	Nonlinear computer programming  for planar R.C frames
	3
	a1,b1,b2,b3,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	11
	Determination of section capacity, and stress & strain distributions
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	12
	Nonlinear analysis of plates
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	13
	Nonlinear analysis of shells
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	14

	Applications 
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	Assignments & exams.

	15
	Revision
	3
	a1,b1,b2,c1,d1
	Lectures, workshop, case study & class activity
	--------------------

	
	Final exam


4. Teaching and Learning Methods

             ___√__ Lectures
_____     Practical training / laboratory
   

             __√___  Seminar / workshop
             ___√__   Class activity
              __√___ Case study
              ___√__ Assignments / homework
Other :__________________________
5. Student Assessment Methods
___√_____ Assignments to assess knowledge and intellectual skills.

________   Quiz to assess knowledge, professional and generalskills.

____√____ Mid-term exam to assess knowledge, intellectual, and professional skills.

________  Oral exam to assess ________________________________________.

       ____√____ Final exam to assess knowledge, intellectual, and professional skills.
Other:__________to assess ______________________________.

6. Assessment schedule

Assessment 1 on weeks  2 to 14
Assessment 2 Quizzes on weeks 4,12
Assessment 3 Mid-term exam on week 8
Assessment 4 Oral Exam on week -----
Assessment 5 Final exam on week 16
7. Weighting of Assessments



Mid- Term Examination


20%



Final- Term
Examination


67%



Oral Examination



0.0%



Practical Examination


            0.0%



Semester Work



13%



Other





00% 



Total





100%

8. List of References
8.1 Course Notes
· Lecture notes and handouts prepared by the instructor
8.2  Essential Books (Text Books)
· Timoshenko, S. P., and Gere, J.M., “Theory of Elastic Stability”, 2nd Edition, McGraw-Hill Inc., New York, N.Y., 1961.

· Park, R. and Paulay, T., “Reinforced Concrete Structures”, John Wiley and Sons, Inc., New York, N.Y., 1975, pp. 769-790.

· Mahmoud, A.A., (1996),”Nonlinear Analysis of Reinforced Concrete Frames Using Different Displacement Functions”, Seventh International Colloquium on Structural and Geotechnical Engineering, December, 1996, Ain Shams University, Cairo, Egypt, pp. 113-126.
8.3 Recommended Books
· Hinton, E. and Owen, D.R.J., (1977),”Finite Element Programming”, Academic Press, London, New York, San Francisco.

· Dawe, D.J., (1984),”Matrix and Finite Element Displacement Analysis of Structures”, Clarendon Press, Oxford, 1984.

· Darwin, D., and Pecknld, D. A.,(1974), “Inelastic Model for Cyclic Biaxial Loading of Reinforced Concrete”, SRS No. 409, Illinois University, Urbana-Champaign, July 1974.
8.4 Periodicals Web sites, etc

      ACI Structural Journal, American Concrete Institute
             www.aci.org
            ACI Material Journal, American Concrete Institute               www.asce.org



            Journal of Structural Engineering, American Society of Engineers (ASCE)



9. Facilities Required for Teaching and learning

       Lectures room equipped with computer, data show and presentation board
Course coordinator:

 Prof. Dr. I. G. Shaaban, Professor of R.C. Structures
Course instructor:                 Prof. Dr. Ahmed Abd El Fattah Mahmoud Ahmed
Head of department:

 Prof. Dr. Ahmed Adb-ulFattah Mahmoud Ahmed
                                                                                                                                                                                             Date: 1 / 10 / 2015
Matrix of course content and ILO’s
	Course content
	ILO’s

	
	a1
	b1
	b2
	b3
	c1
	d1

	Nonlinear behavior of concrete and steel materials
	√
	√
	√
	√
	√
	√

	Basics of nonlinear analysis of structures
	√
	√
	√
	√
	√
	√

	Uni-axial & bi-axial idealization of stress-strain curves for concrete & steel
	√
	√
	√
	√
	√
	√

	Stiffness matrix for layered planar frame element
	√
	√
	√
	√
	√
	√

	Nonlinear computer programming for planar frames
	√
	√
	√
	√
	√
	√

	Nonlinear analysis of RC plates & shells
	√
	√
	√
	√
	√
	√

	Applications for nonlinear analysis
	√
	√
	√
	√
	√
	√


Matrix of course aims and ILO’s

	Course aims
	ILO’s

	
	a1
	b1
	b2
	b3
	c1
	d1

	1- Describe computational methods  for the nonlinear finite element analysis of concrete & steel structures 
	√
	√
	√
	√
	√
	√

	2- Promote awareness of nonlinear models for the design and assessment of structures 
	√
	√
	√
	√
	√
	√

	3- Provide opportunities for additional masters level study in selected structural engineering areas
	√
	√
	√
	√
	√
	√


Course coordinator:

 Prof. Dr. I. G. Shaaban, Professor of R.C. Structures
Course instructor:                 Prof. Dr. Ahmed Abd El Fattah Mahmoud Ahmed
Head of department:

 Prof. Dr. Ahmed Adb-ElFattah Mahmoud Ahmed
                                                                                                                                                                                             Date: 1 / 10 / 2015
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