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

A. Basic Information

Course Title: 
Mechanics and Technology of Engineering Materials
                     Code: STR 706
                         Credit Hours: 3 

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: 2014-2015/ PhD




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- Know the various failure mechanisms and principles of fracture mechanics.
          2 - Promote awareness of advanced experimental techniques, analysis methods & numerical models in the design and assessment of 
RC structures.

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

…………………………………………………………………………………………………………………………..
2. Intended Learning outcomes of Course (ILOs)

This course is geared towards satisfying the following structures Program ILO’s: a.1, a.2, a.4,, b.1, b.3, b.5, c.2, d.2, d.5, d.6 and d.8.  By the end of the course the students will be able to:

a. Knowledge and Understanding:

a.1.  Outline the scientific developments in the area of fracture mechanics and technology of engineering materials.(A.1)
a.2. Define the basics and the ethics of scientific research.(A.2)

a.3. List the fundamentals of quality in professional practice related to the area of specialization.(A.4)
…………………………………………………………………………………………………………………………..
b. Intellectual Skills
b.1. Analyze and assess information in the field of fracture mechanics and draw analogies to solve problems.(B.1)
b.2. Conduct a research study and/or write a scientific essay about mechanics and technology of engineering materials.(B.3)
b.3. Assess failure and fracture risks in during the design of structures.(B.5)
…………………………………………………………………………………………………………………………..

c. Professional and Practical Skills

c.1. Write and evaluate failure mechanisms reports.(C.2)
…………………………………………………………………………………………………………………………..

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)
          d.3. Work in a group to investigate a failure case and lead a team in an office or site.(D.6)

d.4. Develop Software to implement methods and algorithms.(D.8)
…………………………………………………………………………………………………………………………..
3. Contents

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


	Assessment method 

	1
	Introduction and Outlines

	3
	a1, a2, a3
	Lecture 
	---

	2&3
	Failure Criteria
	6
	b2, b3, d2, d3
	Lectures and class activity
	Assignments and exams

	4&5
	Principles of Fracture Mechanics
	6
	a1, b2, b3, d1, d3, d4
	Lectures and class activity
	Assignments and exams

	6&7
	Mechanics of Fresh Concrete
	6
	 b1, b2, d2, d3
	Lectures and class activity
	Assignments and exams

	8
	Mid term
	

	9 & 10
	Precast Concrete technology
	6
	a1, b1, b2, b3, c1, d1, d3, d4
	Lectures and class activity
	Assignments and exams

	11
	Stress – Strain Analysis
	3
	a1, b1, b2, b3, c1, d1, d3, d4
	Lectures and class activity
	Assignments and exams

	12& 13
	Stress Concentration & Stress Relaxation
	6
	a1, b1, b2, b3, c1, d1, d3, d4
	Lectures and class activity
	Assignments and exams

	14 
	Residual Stress & Strain Energy
	3
	a1, b1, b2, b3, c1, d1,d3, d4
	Lectures and class activity
	Assignments and exams

	15
	Final Exam


4. Teaching and Learning Methods

             ___√__  Lectures
______   Practical training / laboratory
   

            __√___  Seminar / workshop
           ___√__   Class activity
           ______   Case study
           ___√__  Assignments / homework
Others:__________________________

5. Student Assessment Methods
____√____ Assignments to assess a1, b1, b2, b3, c1, d1, d4, d3, d4
________   Quiz to assess ________________________________.

____√____ Mid-term exam to assess a1, b1, b2, b3, c1, d1, d4

____√____ Oral exam to assess a1, b1, b2, b3, c1, d1, d4, d3, d4
____√____ Final exam to assess a1, b1, b2, b3, c1, d1, d4

6. Assessment Schedule

Assessment 1  Assignments 
on weeks  2 to 14

Assessment 2  Mid-term exam 
on week 8

Assessment 3  Oral Exam 
on weeks 7 and 14

Assessment 4  Final exam 
on week 16
7. Weighting of Assessments



Mid- Term Examination


13%



Final- Term
Examination


67%



Oral Examination



10%



Practical Examination


            ----



Semester Work



10%



Others





 ----



Total





100%

8. List of References
8.1 Course Notes
Lecture notes and handouts prepared by the Instructor.
8.2  Essential Books (Text Books)
Ted L. Anderson, Fracture Mechanics: Fundamentals and Applications, 3rd Edition,  CRC Press, (2004), ISBN-13: 978-0849316562 

8.3  Recommended Books

M. Janssen, J. Zuidema, R. J. H. Wanhill, “Fracture Mechanics”, 2nd Edition, 2004, CRC Press,   ISBN 13: 9780415346221.      

8.4 Periodicals Web sites, etc


American Concrete Institute  www.aci.org
Science Direct

Elsevier 

9. Facilities Required for Teaching and learning

Classroom provided with presentation board and data show.
10 Matrix of course aims and ILO’s

	course content
	a1
	a2
	a3
	b1
	b2
	b3
	c1
	d1
	d2
	d3
	d4

	Introduction and Outlines


	√
	√
	√
	
	
	
	
	
	
	
	

	Failure Criteria
	
	
	
	
	√
	√
	
	
	√
	√
	

	Principles of Fracture Mechanics
	√
	
	
	
	√
	√
	
	√
	
	√
	√

	Mechanics of Fresh Concrete
	
	
	
	√
	√
	
	
	
	√
	√
	

	Precast Concrete technology
	√
	
	
	√
	√
	√
	√
	√
	
	√
	√

	Stress – Strain Analysis
	√
	
	
	√
	√
	√
	√
	√
	
	√
	√

	Stress Concentration & Stress Relaxation
	√
	
	
	√
	√
	√
	√
	√
	
	√
	√

	Residual Stress & Strain Energy
	√
	
	
	√
	√
	√
	√
	√
	
	√
	√


11 Matrix of course aims and ILO’s

	course aim
	a1
	a2
	a3
	b1
	b2
	b3
	c1
	d1
	d2
	d3
	d4

	1- Know the various failure mechanisms and principles of fracture mechanics.
	√
	√
	√
	√
	√
	√
	
	
	
	
	

	2 - Promote awareness of advanced experimental techniques, analysis methods & numerical models in the design and assessment of RC structures.
	
	
	
	
	
	
	√
	√
	
	
	

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


Course coordinator:

Prof. Dr. Hanaa El sayad
Course instructor:                          Dr. Adel El Hindy El Galy
Head of department:

Prof. Dr. Ahmed Abdel Fattah Mahmoud Ahmed
                                                                                                                                                                                             Date: 9/ 2015
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