COURSE DESCRIPTION
· Course name:

Selected Topics in Structural Mechanics
	Form
of course
	Lecture
	Tutorial
	Laboratory
	Project
	Seminar

	Total number

of hours
	10 h
	10 h
	
	
	

	Form

of completion
	mark
	mark
	
	
	


· Initial requirements:

none
· Name, surname, title of teacher:

dr inż. Adrian Różański
· Aims of course and educational outcomes:

SUBJECT OBJECTIVES
C1.
Learning the methodology of solving of geometrically indeterminate systems by the stiffness method and gaining skills of determining internal forces in plane rod systems subjected to mechanical and non-mechanical loads (deformation of support, prestrain and temperature).

C2.
Gaining skills of solving simple rod structural systems using analytical methods as well as modeling, solving and verifying the results using computer simulations.
C3.
Presentation of energy functionals as a base of computer methods formulation (FEM).
C4.
FEM algorithm presentation for rod structures.


SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:
PEK_W01
The student has an in-depth knowledge of  principles of structural mechanics with respect to statically determinate and indeterminate bar structures.

PEK_W02
The student knows solving methods of internal forces and displacements of statically determinate and indeterminate plane bar structures subjected to mechanical and not mechanical loads.

PEK_W03
The student knows theoretical bases of computer algorithms for complex civil 


engineering structures analysis.

PEK_W04
The student knows FEM discrete modeling techniques for civil engineering structures.

Relating to skills:
PEK_U01
The student can perform static analysis of plane bar structures statically determinate and indeterminate which can be subjected to mechanical or non-mechanical loads.

PEK_U02
The student can properly define computational model of plane bar structures and their components, and carry out analysis of internal forces and displacements determination.

PEK_U03
The student is able to build plate, shells and complex shell-beam FEM discrete models.

Relating to social competences:
PEK_K01
The student is able to work on the implementation of tasks independently or in a team (individual preparation of reports and cooperative problem solving in the classroom)

PEK_K02
The student is aware of the need to increase knowledge in the field of contemporary techniques and programs for calculation of building structures.
· Form of teaching (traditional / e-learning):

traditional
· Short description of the course content:
Presentation of the formulation of stiffness method based on the virtual power principle. Formulation of the stiffness matrix using 4th order ordinary differential equation modelling beam deflection. General format of finite element approximation of beam structure. Solving examples of statically indeterminate rod structures subjected to mechanical and non-mechanical loading.
· Lecture - content by hours:
	Form of classes - lecture
	Number of hours

	Lec1
	Introduction. Discussion of the topic subject. Principles of virtual power principle for rod systems. Reciprocity theorems. Elastic constrains.
	2

	Lec2
	Stiffness  method. Theoretical foundations. Transformation’s rules according to the theory of first-order. Formulation of the canonical equations of displacement method. Verification of the correctness of the solution.
	2

	Lec3
	Stiffness method - matrix formulation. Overview of different stiffness & rotation-transformation matrices, analysis of beam, truss, plane frame and 3D frame structures.
	2

	Lec4
	Principles of numerical modelling. Galerkin approximation method. Application of FEM to one dimensional (bar & beam) problems. 
	2

	Lec5
	Linear theory of elasticity: plane problem. Variational formulation. Galerkin approximation. Numerical integration. Triangle and quadrilateral elements. Higher order elements.
	2

	
	Total hours
	10


· Tutorial - content:
	Form of classes - tutorial
	Number of hours

	Proj1
	Displacement method – introduction. Computational example presenting the main idea of the displacement method.
	2

	Proj2
	Displacement method: determination of internal forces induced by mechanical loads. Computational examples.
	1

	Proj3
	Displacement method: determination of internal forces induced by non-mechanical loads. Computational examples.
	1

	Proj4
	Introduction to FEM software used during course. Solution of the simple linear elasticity boundary value problem.
	2

	Proj5
	Students own FEM modelling – geometrical and discrete model.
	2

	Proj6
	Students own FEM modelling (cont.) –model solution, results presentation and interpretation.
	2

	
	Total hours
	10


· Seminar - content:
· Laboratory - content:

· Project - content:
Above classes contain elements of points 1, 2 and 3 of Teaching Scheme (App. 1).

· Basic literature:

[1]  Przemieniecki S., Theory of Structural Analysis, MacGraw-Hill, New York, 1968.

[2]  Meller M., English through civil engineering, Politechnika Koszalińska – Wyd. Uczelniane, 1998.

[3]  Mase G.E., Theory and problems of continuum mechanics, MacGraw-Hill, New York, 1970.

[4]  Pilkey W.D., Wunderlich W., Mechanics of structures. Variational and computational methods, CRC Press, Boca Raton, 1994.

[5]  O. C. Zienkiewicz, R. L. Taylor, J. Z. Zhu, The Finite Element Method, Sixth Edition, McGraw-Hill 2005.

· Additional literature:
[1]  Ross C.T.F., Finite element methods in structural mechanics, 1985.

[2]
Reddy J.N., Applied functional analysis and variational methods in engineering, MacGraw-Hill, New York, 1986.
· Completion rules:
taking part in lectures and classes, realization of individual computational task
1
1

