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Course objective

The scope of the course is to provide
knowledge of nonlinear analysis of
dynamic as well as of thermo-mechanical
systems solved by means of the Finite
Element Method. With regard to dynamic
problems, the main properties of
numerical integrators for the
determination of the fransient dynamic
response of monolithic structural system:s,
as well as of heterogeneous subsystems,
decomposed by computational or
physical considerations is presented. Thus,
ad hoc computational methods are
presented in a common framework along
with a few applications. As regards
thermo-mechanical  problems,  basic
theoretical formulation of FE
thermoelasticity will be highlighted. FE
thermo-mechanical examples including
plasticity models in the context of
structural engineering applications will be
presented. Example of a weak coupling
between a Computational Fluid-Dynamics
software and an FE software will be also
provided.

Who should attend

Course outline

Graduate  students in engineering
interested in nonlinear structural dynamics
and in thermo-mechanical problems, and
researchers, in modern
mechanical/structural engineering.

Form of equations of Structural Dynamics
and Solution Techniques. Euler-Lagrange
form. Hamilton form. Corrections and
compensation techniques for non-linear
problems.

Classification, analysis and properties of
time integration algorithms. Classification
of time integration algorithms. Analysis of
time infegration algorithms.  Accuracy,
Absolute Stability and the phenomenon of
stiffness. Dissipation and dispersion. Error
propagation.

Monolithic and partitioned time integration
schemes for dynamic systems operating in
real time. L-stable methods for monolithic
systems. L-stable methods for
heterogeneous coupled systems.
Parfitioned methods based on the FEII
approach. The PM-alpha method.
Representative model problem:s.
Fundamentals of FE thermo-mechanical
problems applied fo structural
engineering. Basic concepts of the FE
method. Formulation of a FE thermoelastic
problem. Example of the thermo-
mechanical FE code SAFIR  that
implements plasticity models. Case studies
of structures subjected to fire.
Implementation of an integrated
modelling strategy belween a CFD
software and an FE software. General
formulation of a full CFD-FE coupling
approach. Assumptions and simplifications
of a weak coupling approach. Examples
of weak coupling approach applied to
structures subjected to fire.
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Course schedule

Thursday, November 27, 2014
14.00-18.30

Room R1

Friday, November 28, 2014
9.00-13.30

Room R1



Information

The course is free of charge.

For further information, contact

Marina Rogato. DICAM and Secretariat
of the Doctoral School. Tel. 0039 0461
282611,

Fax 0039 0461 282672
marina.rogato@unitn.it




