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1 INFORMACJE O PRZEDMIOCIE

NAZWA PRZEDMIOTU Teoria sprezystosci i plastycznosci

NAZWA PRZEDMIOTU

Theory of Elasticity and Plasticity
W JEZYKU ANGIELSKIM

KoOD PRZEDMIOTU WIL BUD olIS C5 21/22
KATEGORIA PRZEDMIOTU Major subjects
LiczBA PUNKTOW ECTS 3.00
SEMESTRY 1

2 RoODZzZAJ ZAJEC, LICZBA GODZIN W PLANIE STUDIOW

. LABORATORIA
CWICZENIA
SEMESTR WYKLAD LABORATORIA KOMPUTERO- PROJEKTY SEMINARIUM
AUDYTORYJNE
WE
1 30 0 0 0 15 0

3 CELE PRZEDMIOTU

Cel 1 Introduction of the basic notions of Continuum Mechanics connected with material and spatial description
of motion of a continuum concerning kinematics and dynamics of deformable solids as well as constitutive
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relations. Formulation of a boundary value problem of non-linear theory of elasticity and specification of
conditions enabling linearization of the theory.

Cel 2 Presentation of a boundary value problem of linear theory of elasticity and of chosen methods of solving it
- based both on local as well as on global (variational) formulation referring to the Finite Element Method.

Cel 3 Presentation of chosen problems of the linear theory of elasticity and of the methods of finding the solution.

Cel 4 Presentation of basic concepts of the theory of plasticity. Analysis of chosen problems of plastic bearing
capacity of structural elements and structural systems.

Cel 5 Preparation of a student for performance of scientific and research tasks.

4 WYMAGANIA WSTEPNE W ZAKRESIE WIEDZY, UMIEJETNOSCI I INNYCH
KOMPETENCJI

1 Basic skills in calculus - finding derivatives of a single- and multivariable function, definite and indefinite integrals,
curvilinear integrals and multiple integrals.

2 Basic skills in matrix calculus - matrix addition, subtraction and multiplication, calculation of determinants,
solving the eigenproblem.

3 Knowledge on classical principles of dynamics of a material points and rigid body.

5 EFEKTY KSZTALCENIA

EK1 Wiedza Student formulates the boundary value problem of non-linear theory of elasticity both in material
and in spatial description, defines and explains the physical sense of various measures of deformation and
stress, which are used in this formulation.

EK2 Umiejetnosci For a given deformation in each description student determines appropriate measures of de-
formation and stress.

EK3 Wiedza Student formulates the boundary value problem of linear theory of elasticity, understands the ma-
thematical structure of obtained system of equations and explains chosen strict and approximate methods of
solving it.

EK4 Umiejetnosci Student uses classical results of linear theory of elasticity in modeling and solving the problems
of deformation of deformable solids.

EK5 Wiedza Student defines basic notions of theory of plasticity.

6 TRESCI PROGRAMOWE

PROJEKTY
Lp TEMATYKA ZAJEC LiczBa
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN
P1 Eigenvalue problem for a 3x3 and 2x2 symmetric matrix and its application to the 9

deformation gradient

Material and spatial description of deformation. Displacement vector, actual
P2 configuration, deformation gradient, deformation tensors, strain tensors, change of 3
length, area and volume after deformation.

P3 Polar decomposition of the deformation gradient. 2
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PROJEKTY

Lp

TEMATYKA ZAJEC
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH

LiczBA
GODZIN

P4

Determining body forces and surface tractions for given deformation or given
stress state.

P5

Solving the problems of plane elastic structures with the use of Finite Difference
Method.

P6

Bearing capacity of cross-sections subject to chosen load cases.

pP7

Determining the plastic bearing capacity of a structural system.

WYKEAD

Lp

TEMATYKA ZAJEC
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH

LiczBA
GODZIN

Introduction to Continuum Mechanics. Characterization of elastic, plastic and
rheological phenomena. Introduction to kinematics - displacement, velocity,
acceleration vector, Material and spatial description of motion.

Kinematics of deformable solids - deformation gradient and its polar
decomposition, stretch tensors, rotation tensor, deformation tensors, strain tensors
in material and spatial description. Geometric linearizaton, small strain and small
rotation tensors. Interpretation of components of strain tensor and of small strain
tensor. Change of length of a material fiber, area of a material surface and volume
of a body after deformation.

Mass, mass density, conservation of mass. Body forces, surface tractions and
stress. Stress vector. Tetrahedron conditions. Tensorial measures of stress state.
Laws of motion for deformable solids, equations of motion in material and spatial
description.

Constitutive relations and postulates concerning formulation of those relations.
Elastic material, hyperelastic material. Isotropy, anisotropy, homogeneity,
inhomogeneity. Isotropic hyperelastic material. Hooke’s material.

Linear theory of elasticity. Lame displacement equations, Beltrami-Michell stress
compatibility equations. Plane stress and plane strain states. Plane stress and
plane strain states. Airy stress function. Levy theorem.

Examples of solution of chosen boundary value problems of linear theory of
elasticity.

Variational methods in theory of elasticity. Principle of Virtual Displacements,
Lagrange theorem, Principle of Virtual Forces, Castigliano theorem. Betti-Maxwell
reciprocal theorem. Galerkin method in application to variational formulation

- Finite Element Method.

Chosen features of plastic deformation. Chosen propositions of a yield condition.
Yield surface. Active and passive processes, Hencky-Ilyushin theory. Prandtl-Reuss
and Levy-Mises theory.
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