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Course objective

A fundamental objective of this course is a presentation of the fracture problems analysis for
homogeneous and heterogeneous (composite) solids. Basic experimental methods and results in civil
engineering will be demonstrated together with available criteria of elastic or elasto-plastic fracture;
determination of the stress intensity factors will be introduced. Fundamental analytical solutions in
elasticity and thermo-elasticity will be proposed together with selected solutions obtained with the use
of the Finite Element Method programs.

The second purpose of this lectures cycle is presentation of fundamental experimental results and
available theories in the area of fatigue fracture of civil engineering materials and structures. Selected
well known models in deterministic formulation as well as some stochastic extensions necessary for
final reliability and durability assessment in civil engineering will be presented. PhD students will be
taught more important Finite Element Method and Stochastic Finite Element Method applications in
mechanical and thermo-mechanical fatigue of some materials, elements and structures.

Learning outcomes

PhD would be able to

1. describe fundamental models of materials elastic fracture under static or quasi-static loads (W4)

2. formulate elastic fracture criteria under uncertain loads and/or material parameters (\W4)

3. define stress intensity factors for the basic structural load cases (W4)

4. carry out the Finite Element Method of the fracture problems for the given engineering problem (U4,
K1)

5. present fundamental models of structural materials fatigue (U4)

6. discuss an influence of the loads/materials parameters uncertainty on material fatigue (K1)

7. describe reliability index and its time fluctuations for the given civil engineering structure including its
fatigue cycles number (U4)

8. perform computer simulation using the Finite Element Method program of fatigue fracture for the given
engineering problem (U4).

Assessment methods

Learning outcomes would be verified during preparation (U4, K1) and presentation of the project results
(W4, U4)

Prerequisites

The candidate should have basic information from mathematics and computer science to use any
symbolic computing program for a development of mathematical operations and numerical visualization
as well as to remember learning outcomes from the course CC 3 of this school.

Course  content  with

delivery methods

Project in this course includes preparation of the Finite Element Method model and performance of
computer simulation of the quasi-static fracture or fatigue analysis for the given problem in the area of
civil engineering and transportation. The course is supported by e-learning realized via email
submission of the presentations and computer applications to the program MAPLE as well as usage of
the Author's webpage {http://www.kmk.p.lodz.pl/pracownicy/kaminski/index.htm} connected with the
on-line discussion on the projects.
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