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Course Specifications
Department: Petroleum			                 
Programme(s) on which the course is given:  B.Sc. in Petroleum Engineering.
Major or minor element of programmes: 
Department offering the programme:  Petroleum Engineering Department
Department offering the course: Petroleum Engineering Department 
Academic year / Level:  Third Year Petroleum
Date of specification approval:
A- Basic Information
Title: Rock Mechanics
Code: MAN 301   	 	
Credit Hours/week:  
Lecture: 	3	  Tutorial:  2	       Practical: N/A	       Total:		
B- Professional Information
1 – Overall aims of course
The course aims to familiarize the 3rd year students with the Stress analysis, strain analysis, stress strain relations, some important problems in rock mechanics, rock behavior and loads, theories of rock failures.

2 – Intended learning outcomes of course (ILOs)
a- Knowledge and understanding:
a1- To be familiar with mechanical and physical properties of rocks.
a2- To differentiate between laboratory and in-situ tests for different types of rocks. 
a3- To be familiar with methodologies of solving rock engineering problems and data collection.
  
b- Intellectual skills
           b1- Select appropriate solutions for engineering problems based on analytical thinking.
         b2-Think in a creative and innovative way in problem solving and design.


c- Professional and practical skills
c1- Apply knowledge of mathematics, science, information technology, design, business context and engineering practice integrally to solve engineering problems.
  c1- Professionally merge the engineering knowledge, understanding, and feedback to improve design, products and/or services.

d- General and transferable skills
d1- Ability to work in a team.
d2- Ability to share ideas and communicate with others
d3- Ability to deal with others according to the rules of professional ethics.
3- Contents
	Topic
	No. of hours
	Lecture
	Tutorial

	Rock as a Material
	
3
	· Introduction 
· Joints and faults 
· Rock-forming minerals
	Discussion of Assignments and weekly work sheets

	Rock as a Material
	
3
	· Rock-forming minerals
· The mechanical nature of rock
	As above 

	Analysis of Stress and Strain
	


3
	· Definition of traction & stress. 
· Analysis of stress in 2 dimensions. 
· Graphical representations of stress in 2 dimensions. 
· Stresses in three dimensions. 
· Stress transformations in three dimensions.
	As above 

	Analysis of Stress and Strain
	


3
	· Displacement and strain 
infinitesimal strain in two dimensions 
· Infinitesimal strain in three dimensions 
· Determination of principal stresses or strains from measurements
	As above

	Deformation and Failure of Rock
	

3
	· The stress–strain curve 
· Effects of confining stress and temperature 
· Types of fracture 
· Coulomb failure criterion
	As above

	Deformation and Failure of Rock
	


3
	· Mohr’s hypothesis 
· Effects of pore fluids 
· Failure under true-triaxial conditions
·  The effect of anisotropy on strength
	As above

	Laboratory Testing of Rocks
	
3
	· Hydrostatic tests 
· Uniaxial compression
· Triaxial tests
	As above

	Geological Aspects of Petroleum Related Rock Mechanics 
	
3
	· Underground 
· Pore pressure 

	As above

	Geological Aspects of Petroleum Related Rock Mechanics 
	
3
	· Mechanical properties of sedimentary rocks
	As above

	[bookmark: _GoBack]Stresses Around Boreholes. Borehole Failure Criteria.
	
3
	· Stresses and strains in cylindrical coordinates 
· Stresses in a hollow cylinder
Borehole failure criteria 
	As above


4– Teaching and learning methods
4.1- Oral lectures using white board for demonstrations
4.2- PowerPoint presentations on data show instruments
4.3- Handouts for lectures and lecture notes 
5- Student assessment methods
5.1 Weekly assignments	
5.2 Quizzes
5.3 Final examination
Assessment schedule 
Assessment 1  Assignments and work sheets     Weekly
Assessment 2  Final examination                        End of term
Weighting of assessments
           Final examination                        40%
           Mid-term examination(s)             25-30%            
           Homework assignments             15-20%
           Quizzes                                         10%
           Attendance                                    5%              
                                                              _____
           Total                             100%
6- List of references
6.1- Course notes
       Handouts for lectures and lecture notes 
6.2- Essential books (text books)
       Petroleum Related Rock Mechanics
      Fundamentals of Rock Mechanics.
6.3- Recommended books
6.4- Periodicals, Web sites, … etc
7- Facilities required for teaching and learning
Properties and Testing of Materials Laboratory

Course lecturers (2013-2014): Prof. Dr. Salah Eldin Elmofty 
Course coordinator:  Prof. Dr. Salah Eldin Elmofty
Head of Department: Prof. Dr. Ismail Mahgoub
 Date: 3  / 12  /  2013
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