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	1- Course Data 

		Course Code : STR 604
	Course Title : Stability of Structures
	Study Year : M. Sc. / Ph. D.

	Specialization : Structural Engineering

	Teaching Hours: 

	Lecture : 2
	Tutorial : 0
	Total: 2
	





Compulsory or Elective element of program: Elective

	2-  Course Aim 

	By the end of the course the students will be able to:
1. Understand thoroughly the stability requirements of steel structures. 
2. Provide the basis for the recognition and understanding of the major features of elastic stability. 
3. To assess the structural stability of axially loaded members.
4. [bookmark: _GoBack]To assess the structural stability of flexurally loaded members.
5. To assess the structural stability of frames member.
6. To assess the structural stability of thin plates.




	3- Intended Learning Outcomes of Course (ILOS) 

		a-  Knowledge and Understanding 

	On completing this course, students will be able to:

		a.1) Understand theories of stability .(A.3)
	

	a.2) Understand principles structural stability.(A.4) 
	

	a.3) Apply Engineering principles in the fields of stability analysis. (A.13)
	




	

	b-  Intellectual Skills 
	

	At the end of this course, the students will be able to:
	

		

	b.1) demonstrate mathematical modeling for Interactive buckling in beams
Stability of beam-columns with doubly and mono symmetric sections (B.1)

	b.2) Select appropriate solutions for stability beams and columns stability problems based on analytical 
thinking.(B.2) 

	b.3) Think in a creative and innovative way in problem solving and design. (B.3)

	b.4) Assess the performance of local and distortion buckling of elements. (B.5)

	b.5) Investigate the failure of single and multi-story frames. (B.6)

	b.6) Analyze results of numerical models and appreciate their limitations.(B.11) 

	b.7) Select appropriate building materials from the perspective of strength, durability, suitability of use to location, temperature, weather conditions and impacts of seawater and environment. (B.13)

	



	

	

	c-  Professional Skills
	

	On completing this course, the students are expected to be able to:
	

		
	c.1) Create and/or re-design a process, component or system, and carry out specialized engineering designs.(C.3) 

	
	c.2) Practice the neatness and aesthetics in design and approach.(C.4)

	
	c.3) Prepare technical detailed drafts (C.15)

	
	



	

	

	d-  General Skills 
	

	At the end of this course, the students will be able to:
	

		

	d.1) Collaborate effectively within multidisciplinary team. (D.1)

	d.2) Search for information and engage in life-long self-learning
 discipline. (D.7)

	

	d.3) Refer to relevant literatures. (D.9)



	

	






	4- Course Contents 

		No.
	Topics

	1
	Introduction

	2
	Stability of columns with doubly symmetric sections

	3
	Stability of columns with mono-symmetric sections

	4
	Local and Distortional buckling in columns

	5
	Interactive buckling in axially loaded members

	6
	Stability of beams with doubly and mono symmetric sections

	7
	Local and Distortional buckling in beams

	8
	Mid-Term Exam

	9
	Interactive buckling in beams

	10
	Stability of beam-columns with doubly and mono symmetric sections

	11
	Local and Distortional buckling in beam-columns

	12
	Stability of thin plates

	13
	Stability of Simple Frames

	14
	Stability of multi-story frames

	15
	Final Exam






	5- Teaching and Learning Methods 

	

		5.1- Lectures 
5.2Practical training / laboratory   
5.3 Seminar / workshop
5.4 Class activity

	5.5Case Study

	5.6- Tutorial & Problem solving








	6- Teaching and Learning Methods of Disables

	

		6.1- None 






	7- Student Assessment 

		a- Student Assessment Methods

		1
	Assignments  to assess   a1, a2, a3, b1, b2, b3, b5, b7, c1, c2, c3 d1, d2, d3 

	2
	Quiz   to assess   a1, a3, b6, b7, c1, c2, c3 d2, d3 

	3
	Mid-term exam  to assess   a1, a3, b6, b7, c1, c2, c3 d2, d3 

	4
	Final exam  to assess   a1,a2, a3, b1, b2, b3, b4,b5, b7, c1, c2, c3 d3 




	


	b- Assessment Schedule
	

		No.
	Assessment
	Week

	1
	Assignments
	2 to 14

	2
	Quizzes
	3

	3
	Mid-term exam
	8, 12

	4
	Seminar
	15

	5
	Final exam
	14 









	

	

	c- Weighting of Assessments
	

		Assessment
	Weight

	Midterm Examination
	20 %

	Final Term Examination
	67 %

	Oral Examination
	0 %

	Practical Examination
	0 %

	Semester work(Home assignments, Seminar and Quizzes
	13 %

	Other types of assessment
	0 %

	Total
	100 %

	
	



	

	






	
8- List of References 

		a- Course Notes

		1- Course notes prepared by instructor.
2- Solved examples prepared by instructor.





	b- Books

		1. 


· Chai H Yoo, Sung Lee, Stability of Structures: Principles and Applications, Elsevier publisher, 2011
· Zdenek P. Bazant, Luigi Cedolin, Stability of Structures: Elastic, Inelastic, Fracture and Damage Theories, world scientific publishing co., 2010.


	c- Recommended Books

		· Segui, W.T., “LRFD Steel Design”, 3rd Edition, 2003, Thompson, Brooks/Cole, USA.
· Manual of Steel Construction, Allowable Stress Design, American Institute of Steel Construction (AISC), 3rd Edition. 2001
· Mc.Cormac, J. C. and Nelson, J. K., Structural Steel Design: LRFD Method, 3rd Edition, 2003, Prentice Hall, NJ, USA
· Kulak, G. L. and Gilmor, M. I., Limit State Design in Structural Steel, 6th Edition, 1998, Canadian Institute of Steel Construction, Alliston, Ontario, Canada.
· American Institute of steel constructions, AISC,   

	

	




	d- Web Sites

		








· www.AISC.org

	 - Course Coordinator : 

	Assoc. Prof. Dr. Anwar Badawy Badawy Abu-Sena


	 - Head of Department :   Prof. Ahmed Abdel Fattah Mahmoud Ahmed 
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	 Matrix of Knowledge and Skills of the course 


		No.
	Topics
	week
	Basic Knowledge
	Intellectual Skills
	Professional Skills
	General Skills

	1
	Introduction
	 1
	 a1, a2
	 b1, b2, b3, b4
	 c1
	 d2, d3

	2
	Stability of columns with doubly symmetric sections
	 2
	 a2, a3
	 b4, b5, b6, b7
	 c2, c3
	 d1, d2, d3

	3
	Stability of columns with mono-symmetric sections
	 3
	 a2, a3
	 b4, b5, b6, b7
	 c2, c3
	 d1, d2, d3

	4
	Local and Distortional buckling in columns
	 4
	 a2, a3
	 b4, b5, b6, b7
	 c2, c3
	 d1, d2, d3

	5
	Interactive buckling in axially loaded members
	 5
	 a2, a3
	 b4, b5, b6, b7
	 c2, c3
	 d1, d2, d3

	6
	Stability of beams with doubly and mono symmetric sections
	 6
	 a2, a3
	 b4, b5, b6, b7
	 c2, c3
	 d1, d2, d3

	7
	Local and Distortional buckling in beams
	 7
	 a2, a3
	 b4, b5, b6, b7
	 c2, c3
	 d1, d2, d3

	8
	Mid-Term Exam
	 8
	 
	 
	 
	 

	9
	Interactive buckling in beams
	 9
	 a2, a3
	 b5, b6, b7
	 c2, c3
	 d1, d2, d3

	10
	Stability of beam-columns with doubly and mono symmetric sections
	 10
	 a2, a3
	 b5, b6, b7
	 c2, c3
	 d1, d2, d3

	11
	Local and Distortional buckling in beam-columns
	 11
	 a2, a3
	 b5, b6, b7
	 c2, c3
	 d1, d2, d3

	12
	Stability of thin plates
	 12
	 a2, a3
	 b5, b6, b7
	 c2, c3
	 d1, d2, d3

	13
	Stability of Simple Frames
	 13
	 a2, a3
	 b5, b6, b7
	 c2, c3
	 d1, d2, d3

	14
	Stability of multi-story frames
	 14
	 a2, a3
	 b5, b6, b7
	 c2, c3
	 d1, d2, d3

	15
	Final Exam
	 15
	 
	 
	 
	 








Matrix of course content and ILO’s

	Course contents
	a1
	a2
	a3
	
b1
	b2
	b3
	b4
	b5
	b6
	b7
	c1
	c2
	c3
	d1
	d2
	d3

	Introduction
	√
	√
	
	
√
	√
	√
	
	
	
	
	√
	
	
	
	√
	√

	Stability of columns with doubly symmetric sections
	√
	√
	

√
	

√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Stability of columns with mono-symmetric sections
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Local and Distortional buckling in columns
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Interactive buckling in axially loaded members
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Stability of beams with doubly and mono symmetric sections
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Local and Distortional buckling in beams
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Interactive buckling in beams
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Stability of beam-columns with doubly and mono symmetric sections
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Local and Distortional buckling in beam-columns
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Stability of thin plates
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Stability of Simple Frames
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√

	Stability of multi-story frames
	
	
	
√
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√



Matrix of course aims and ILO’s

	Course aim
	a1
	a2
	a3
	b1
	b2
	b3
	b4
	b5
	b6
	b7
	c1
	c14
	c3
	d1
	d2
	d3

	1. Understand thoroughly the stability requirements of steel structures. 
	√
	√
	√
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Provide the basis for the recognition and understanding of the major features of elastic stability. 
	
	
	
	√
	√
	√
	√
	√
	√
	√
	
	
	
	
	
	

	3. To assess the structural stability of axially loaded members.
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√

	4. To assess the structural stability of flexurally loaded members.
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√

	5. To assess the structural stability of frames member.
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√




	 - Course Coordinator :  Assoc. Prof. Dr. Anwar Badawy Badawy Abu-Sena



	 - Head of Department :   Prof. Ahmed Abdel Fattah Mahmoud Ahmed 
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