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A Course Identification and General Information

	1.  Course title and code:  Mechanics of Materials ME 352

	2.  Credit hours:     3

	3.  Program(s) in which the course is offered: 

(If general elective available in many programs indicate this rather than list programs)
B.Sc. ME

	4.  Name of faculty member responsible for the course: Mahmoud Soliman, Abdulhakim Almajid, Ehab El-Danaf and Faycal Ben Yahia

	5.  Level/year at which this course is offered:  Level 4/ Year 2

	6.  Pre-requisites for this course (if any):  GE 201 (Statics)

	7.  Co-requisites for this course (if any):

	8.  Location if not on main campus:


B  Objectives  
	1.  Summary of the main learning outcomes for students enrolled in the course.

1. Calculate and understand the concepts of stress and strain;

2. Describe external loadings, including axial load, shear force, bending, and torsion, and the resulting deformations and internal stresses associated with these external loadings;

3. Calculate and describe the internal stresses and deformations that associated with combined loading conditions;

4. Calculate internal stresses and strains through the application of stress transformation equations and Mohr’s circle;

5. Design components to meet desired needs in terms of strength and deformation;



	2.  Briefly describe any plans for developing and improving the course that are being implemented.  (E.g. increased use of IT or web based reference material, changes in content as a result of new research in the field)

MDSolids software could be implemented in the educational process.



C.  Course Description
(Note:  General description in the form to be used for the Bulletin or Handbook should be attached)

	1. Topics to be Covered 

	List of Topics
	No of

Weeks
	Contact hours

	Introduction, Stresses and strains in solid bodies.


	2
	6

	Generalized Hooke’s law, materials properties
	1
	3

	Axial deformation, statically indeterminate axially loaded members and thermal stress


	2
	6

	Torsion of shafts 
	1.3
	4

	Relations between transverse load, shearing force and bending moment


	1
	3

	Pure bending of prismatic beams


	1
	3

	Transverse shearing stress in beams
	1
	3

	Combined loadings.


	1.3
	4

	Analysis of plane stress, thin walled pressure vessels.

	2.3
	6

	Analysis of plane strain.


	2
	6


	2. Course components (total contact hours per semester):

	Lecture:
45
	Tutorial:
15 
	Laboratory:
	Practical/Field work/Internship:
	Other:


	3. Additional private study/learning hours expected for students per week.  (This should be an average for the semester not a specific requirement in each week):     3   hours. 


	4. Development of Learning Outcomes in Domains of Learning  

For each of the domains of learning shown below indicate: 
· A brief summary of the knowledge or skill the course is intended to develop; 

· A description of the teaching strategies to be used in the course to develop that knowledge or skill;

· The methods of student assessment to be used in the course to evaluate learning outcomes in the domain concerned.

	a. Knowledge  

	(i)  Description of the knowledge to be acquired

1. Understand the concept of internal loadings and the concept of stress and strain resulting from various loadings.
2. Determine the axial deformation for members.
3. Understand and calculate the shear stress resulting from the torsion loading.
4. Determine the normal and shear stresses in beams.
5. Understand the concept of combined stresses.
6. Determine the normal stresses in thin pressure vessels.
7. Understand the concept of plane stress and plane strain conditions. 
8. Understand and calculate the principal stresses and strains.


	(ii)  Teaching strategies to be used to develop that knowledge

       Lectures, tutorials, and homework assignments. The use of MDSolids software.


	(iii)  Methods of assessment of knowledge acquired

1. Homework assignments

2. Quizzes 
3. Two midterms and final Examination


	b. Cognitive Skills

	(i)  Description of cognitive skills to be developed

1. Ability to draw free body diagrams for mechanical elements.
2. Ability to apply the concept of equilibrium to engineering problems.
3. Ability to calculate the stresses as a result of various loads.

4. Ability to calculate principal stresses and strains using transformation equations and Mohr’s circle.
5. Ability to show proficiency in mathematics and basic sciences required to solve structural engineering and mechanics problem.

6. Ability to develop analytical and graphical problem solving skills.



	(ii)  Teaching strategies to be used to develop these cognitive skills
· To explain basic concepts and theory and solve examples and problems in the lectures. 
· Student will be asked to practice solving problems with the instructor in the tutorial sessions. 
· Students have to submit a homework assignment every week.
· Student will be encouraged to use MDSolids software in solving problems.

	(iii)  Methods of assessment of students cognitive skills 

Homework, quizzes and midterm and final exams. Small projects including structural engineering problems could be assigned for students.


	c. Interpersonal Skills and Responsibility 

	(i)  Description of the interpersonal skills and capacity to carry responsibility to be developed 

Students are encouraged to form groups of 3 to 4 students to discuss homework problems and each student has to submit his own individual work separately.


	(ii)  Teaching strategies to be used to develop these skills and abilities

 Mini project can be assigned to each group to develop team work and individual responsibility.

	(iii)  Methods of assessment of students interpersonal skills and capacity to carry responsibility

Each student has to submit his own homework separately.
Tasks have to be divided among students when carrying mini projects.


	d. Communication, Information Technology and Numerical Skills 

	(i)  Description of the skills to be developed in this domain.

Improve report writing through homework repots. Emphasis will be given to the homework format. 

	(ii)  Teaching strategies to be used to develop these skills
MDSolids software could be used in solving homework assignments. PowerPoint presentations could be used to improve communication.

	(iii)  Methods of assessment of students numerical and communication skills 

5% of the total grade would be assigned to the neatness of report writing, to the presentation quality and to the organization of the problem solution.

	e. Psychomotor Skills (if applicable)

	(i)  Description of the psychomotor skills to be developed and the level of performance required

      NA


	(ii)  Teaching strategies to be used to develop these skills

      NA


	(iii)  Methods of assessment of students psychomotor skills

       NA



	5. Schedule of Assessment Tasks for Students During the Semester

	Assessment
	Assessment task (e.g. essay, test, group project, examination etc.)
	Week due
	Proportion of final assessment

	1
	Homework and Quizzes (MDSolids Software)
	Every other week
	20

	3
	First Mid Term Exam
	7
	20 

	4
	Second Mid Term Exam
	12
	20 

	5
	Final Exam
	15
	40 


D. Student Support

	Arrangements for availability of teaching staff for individual student consultations and academic advice. (include amount of time teaching staff are expected to be available each week)
Instructor and Teaching Assistant are available during office hours or can be contacted through e-mail. 


E Learning Resources

	1. Required Text(s)

Mechanics of Materials, R.C. Hibbeler, SI edition, Prentice Hall.



	2. Essential References 

Mechanics of Materials, (SI Units), F.P. Beer and E.R. Johnston, Jr., McGraw-Hill 

	3. Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)


	4. Electronic Materials, Web Sites etc.


	5. Other learning materials such as computer-based programs/CD, professional standards/regulations
MDSolids Software



F. Facilities Required

	Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in classrooms and laboratories, extent of computer access etc.)

	1.  Accommodation (Lecture rooms, laboratories, etc.)

30 students class room


	2. Computing resources

Computer laboratory within the Department with the recommended software. 

	3. Other resources (specify – e.g. if specific laboratory equipment is required, list requirements or attach list)



G   Course Evaluation and Improvement Processes
	1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Student Course Evaluation Form


	2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department

Instructor’s Course Assessment


	3. Processes for Improvement of Teaching

Deanship of staff development offers workshops on improving teaching techniques.
State of the art teaching and learning facilities.
Staff gathering and feedback.
Student's feedback



	4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of assignments with staff at another institution)

ABET self study report. Employers and alumni questionnaire.


	5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.

Periodical ABET accreditation. Student Exit Survey and student feedback. Coordination with other faculty members teaching manufacturing processes and mechanical design courses.



ME 352 Mechanics of Materials
Study of the mechanical behavior of solid bodies (Rods, shafts, beams, etc.) under various types of loading. Mechanical and thermal stresses and strains; Stress-strain relations; Axial deformation; Shear and bending moments in beams; Stresses in beams; Torsion of shafts, thin walled vessels;  Combined loadings; Analysis of plane stress and plane strain; Stress and strain transformation.

Prerequisite:  GE 201
