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Course Specification
1. Basic Information
	PHM_ 031s
	 (Statics)
	3 CH

	Prerequisites
		Egyptian High School Diploma (Thanaweya Amma) or an International General Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or Basic Mathematics, English Placement Test or English Course. 




	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	2
	1

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Fundamentals of statics, Force vectors, Equilibrium of a particle, Moments and couples, Resultant of systems of s forces, Types of supports, Free Body Diagram (FBD), Equilibrium of a rigid body, Frames, Trusses and Machines, Internal forced (Normal and Shear forces and bending moment), Friction and its applications, Belt friction, Center of mass, Center of gravity for a single and composite bodies, Moment of inertia and product moment of inertia.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Faculty Requirement
	0

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical 
	Final Exam

	5%
	25%
	10%
	60%

	Exam Duration [Hours]
	1
	
	3

	Equivalent to other course in another university

	University
	N/A

	Course code and title
	N/A




2. Course Aims
By the end of the course the students will be able to:
· Learn how to represent the forces in vector form and how to resolve and add these forces for studying its resultant.
· Study the concept of the moment of a force and moment of a couple.
· Recognize and analyze the free body diagram and the equilibrium of particles, rigid bodies and structures such as frames and trusses.
· Study the concepts of friction and its effect on equilibrium.
· Study the concepts of center of gravity, moment of inertia and virtual work. 
3. Program Competencies Served by Course

A: Faculty Requirements (A1, A2, A5, A8)
· A1: Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science, and mathematics.
· A2: Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions.
· A5: Practice research techniques and methods of investigation as an inherent part of learning. 
· A8: Communicate effectively – graphically, verbally and in writing – with a range of audiences using contemporary tools.
	Cognitive Domain

	1
	Recognize the difference between equilibrium of a particle and a rigid body.

	2
	Apply proper mathematical and mechanical models for the different analysis of structures like frames and trusses with different force analysis approaches.

	3
	Explain the effect of of body properties center of gravity, moment of inertiain equilibrium and stability mechanical problems.

	Psychomotor Domain

	4
	Conduct and interpret accurate measurements on equilibrium experimental setups.

	Affective Domain

	5
	Cooperate in group activities (teamwork)

	6
	Display a professional commitment to ethical practice on a daily basis.



4. Course LOs Mapping with Level of Competencies
	LOs
	Competences 

	
	A1
	A2
	A5
	A8

	Cognitive Domain

	1
	●
	
	●
	

	2
	●
	
	●
	●

	3
	●
	
	●
	

	Psychomotor Domain

	4
	
	●
	
	●

	Affective Domain

	5
	
	●
	●
	●

	6
	
	
	●
	●



5. Assessment and Feedback Strategy
· Formative Assessment Methods:
· Pop Quizzes
· Summative Assessment Methods:
· Written Assignments
· Online Quizzes
· Practical and Oral Exam
· Written Mid-Term 
· Written Final Exam.
6. Teaching and Learning Methods
· Online Interactive Lecture
· Online Tutorial
· Self-Learning
· Practical Experiments
7. List of References
· Hibbeler R.C., " Engineering Mechanics:  Statics ", 14th Edition, 2016.
· Beer F., Johnston R. and Claysen W., "Vector Mechanics for Engineering", McGrawHill, 11thEdition, 2016.
· Riley W. and Sturges L., " Engineering Mechanics:  Statics".


8. Study Plan

	Week
	Course Content
	Lecture
	Tutorial
	Total

	1
	Forces and moments vectors.
	2
	2
	4

	2
	Equilibrium of a particle in plane and in space.
	2
	2
	4

	3
	Rigid bodies: Equivalent systems of forces.
	2
	2
	4

	4
	Free body diagram, Reaction at supports, Equilibrium of a rigid body in two dimensions.
	2
	2
	4

	5
	Reaction at supports, Equilibrium of a rigid body in three dimensions.
	2
	2
	4

	6
	Structural Analysis “frames and machines”.
	2
	2
	4

	7
	Structural Analysis “frames and machines”.
	2
	2
	4

	8
	Structural Analysis “Trusses”.
	2
	2
	4

	9
	Structural Analysis “Trusses”.
	2
	2
	4

	10
	Internal forces
	2
	2
	4

	11
	Dry friction.
	2
	2
	4

	12
	Center of gravity.
	2
	2
	4

	13
	Center of gravity.
	2
	2
	4

	14
	Moment of inertia.
	2
	2
	4

	15
	Moment of inertia.
	2
	2
	4

	Total Number of Hours
	30
	30
	60




	[bookmark: _GoBack]Week
	Title of Experiment
	Laboratory
Hours

	1
	Introduction to mechanics  Lab
	1

	2
	Introduction to Measuring Instruments
	1

	3
	Friction on a leveled  plane: Part (1)  
	1

	4
	Friction on a leveled  plane: Part (2)  
	1

	5
	Friction on an inclined plane: Part (1)  
	1

	6
	Friction on an inclined plane: Part (2)  
	1

	7
	Force analysis ( Equilibrium of a of a particle): Part (1)  
	1

	8
	Force analysis ( Equilibrium of a of a particle): Part (2)  
	1

	9
	Center of gravity: Part (1)  
	1

	10
	Center of gravity : Part (2)  
	1

	11
	Determination of a spring stiffness: Part (1)  
	1

	12
	Determination of a spring stiffness: Part (2)  
	1

	13
	Moment of inertia: Part (1)  
	1

	14
	Moment of inertia: Part (2)  
	1

	15
	Practical Exam
	1

	Total Number of Hours
	15



9. Course Content / LOs Matrix

	week
	Course Content
	1
	2
	3
	4
	5
	6

	1
	Forces and moments vectors.
	●
	
	
	●
	
	●

	2
	Equilibrium of a particle in plane and in space.
	●
	
	
	●
	
	●

	3
	Rigid bodies: Equivalent systems of forces.
	●
	
	
	●
	
	●

	4
	Free body diagram, Reaction at supports, Equilibrium of a rigid body in two dimensions.
	●
	
	
	●
	
	●

	5
	Reaction at supports, Equilibrium of a rigid body in three dimensions.
	●
	
	
	●
	
	●

	6
	Structural Analysis “frames and machines”.
	
	●
	
	
	
	●

	7
	Structural Analysis “frames and machines”.
	
	●
	
	
	
	●

	8
	Structural Analysis “Trusses”.
	
	●
	
	
	
	●

	9
	Structural Analysis “Trusses”.
	
	●
	
	
	
	●

	10
	Internal forces
	
	●
	
	
	
	●

	11
	Internal forces diagrams.
	
	●
	
	
	
	●

	12
	Dry friction.
	
	
	●
	●
	
	●

	13
	Center of gravity.
	
	
	●
	●
	●
	●

	14
	Center of gravity.
	
	
	●
	●
	●
	●

	15
	Moment of inertia.
	
	
	●
	●
	●
	●


10. Assessment Methods / LOs Matrix

	Assessment
	1
	2
	3
	4
	5
	6

	Online Assignments
	●
	●
	●
	
	
	●

	Online Quizzes
	●
	●
	
	
	
	●

	Mid-Term Exam
	●
	●
	
	
	
	

	Practical Exam
	●
	
	●
	●
	
	

	Final Exam
	●
	●
	●
	
	
	


11. Learning Method / LOs Matrix

	Online Learning Method
	1
	2
	3
	4
	5
	6

	[bookmark: _Hlk520963195]Online Interactive Lecture
	●
	●
	●
	
	
	

	Online Tutorial
	●
	●
	●
	
	●
	

	Self-Learning
	
	
	
	
	●
	●

	Practical Experiments
	●
	
	●
	●
	●
	●



Course coordinator: Dr. Hussain ElSaid	                                                                                               PHM031s	
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