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Course objective

Course outline

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 transient dynamic
non-linear response of monolithic structural
systems, 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
thermoelasticity will be highlighted with
emphasis to the FE method applied to
heat conduction problems. Nonlinear FE
thermomechanical examples in  the
context of  structural engineering
applications will be presented.

Who should attend

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.

Monolithic and partitioned time integration
schemes for dynamic systems. L-stable
methods for monolithic systems. L-stable
methods for heterogeneous coupled
systems. Partitioned methods based on
the FETI approach. The PM-alpha method.
Representative model problems and case
studies.

Analysis and properties of time integration
algorithms in the non-linear regime.
Analysis of time integration algorithms.
Accuracy, Absolute Stability and the
phenomenon of stiffness. Dissipation and
dispersion. Error propagation.
Fundamentals of thermoelasticity and FE
method applied to heat conduction
problems. Basic laws of thermoelasticity
and of thermodynamics of elastic
continuum. Basic concepts of the FE
method. Formulation of heat conduction
FE problems.

Nonlinear thermomechanical problems in
structural applications. Mechanical and
geometric nonlinearities in
thermomechanical problems.
Thermomechanical finite beam elements
with corotational formulation. Case studies
of structures subjected to fire analysed by
means of FE method.
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Course schedule

Thursday, November 26, 2015
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14.00-18.30
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9.30-13.30

14.30-18.30

Infformation

The course is free of charge.
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