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	Course name:
	Numerical Methods of Structural Analysis
	Course code:  0000

	Cycle level, year, semester
	Master degree
	2st. academic year. / winter

	Course teacher:
	Prof. Safet Isić

	Contact:
	Room:   O007                                      E-mail: safet.isic@unmo.ba                                   Tel.:+38736571258

	Student workload in hours:
	Lectures weekly: 2 hours
	Excercises weekly: 2 hours
	Total: (30+30)

	Number of ECTS credits:
	ECTS: 6

	Base qualification:
	Mechanical engineering

	Course status:
	Mandatory

	Preconditions for Course:
	

	Limitations for Course:
	None 

	ECTS explanation:
	

	Course goal:
	Introduction to complete equations of deformable body mechanics and their exact and numerical solutions. Application of the finite element method for the analysis of deformations, stresses, stability and oscillations of structures.

	Description of the general and speciffic competences (knowledge and skills) / learning outcomes:
	Upon successful completion of this course, students will be able to perform:

analyze deformations, stresses, stability and oscillations of structures of arbitrary shape by finite element method.

	Course contents:

	1. Introduction. Matrices, equations, vectors. Recapitulation of basic equations of elasticity theory (stress-strain relationship).
2. Some exact solutions to the plane problem. Numerical solution by the finite difference method.
3. Interpolation of the displacement function. Axially loaded element, beam element and plane problem element.
4. Deformations and stresses.
5. Potential energy method.
6. Virtual work of internal forces.
7. Virtual work of external forces.
8. Transformation of quantities from local to global coordinate system.
9. Equilibrium equation.
10. Oscillations of the structure.
11. The problem of stability.
12. Solving the problem of self-values.
13. General principle of programming finite element methods. Program testing and avoiding numerical difficulties.
14. Application of the finite element method. Application of the finite element method in dynamics. Application of the finite element method in stability analysis.
15. Application of finite element method in heat conduction analysis. Directions of development of finite element methods.

	Form of teaching:
	Lectures and auditory excercises

	Other student obligations:
	


	
Items of Assesment:
	Two partial tests during semester (7th and 15th week). Final exam in 16th week.

Final grade:
Attendance – 5%.
Partial tests – 30%+30% = 60%
Final exam – 35%

	Base literature and references:
	[1] 	A. Pičuga, ''UVOD U METOD KONAČNIH ELEMENATA'', Svjetlost, Sarajevo, 1980.
[2] 	N. Uzunović, S. Lemeš, ''METOD KONAČNIH ELEMENATA'', Svjetlost, Sarajevo, 2006.
[3] 	R. Cook, D.S. Malkus, M. Plesha, ''CONCEPTS AND APPLICATION OF FINITE ELEMENT ANALYSES'', John Willey & Sons, New York, 1988.

	Course quality measurement:
	Anonymous survey
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