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ABSTRACT

In the last years, numerous model order reduction approaches have been developed, such as proper orthog-
onal decomposition (POD), proper generalized decomposition (PGD), hyper-reduction (HR) techniques,
among others. Leading to enormous time savings for finite element investigations and lowering the com-
putational costs of such, they represent a suitable approach for increasing the computational performance
of a bandwidth of simulations. For non-linearities, such as elasto-plasticity, several useful methods were
developed. In [1], the authors apply a POD to subdomains which show an approximately elastic behavior.
Furthermore, the authors in [2] suggest to introduce virtual inclusions in order to perform a HR prediction.
In [3], it is proposed to use a hyperelastic law which imitates plasticity besides classical reduced order meth-
ods. Also, in [4], the authors compute the basis from a set of full-order snapshots and use a Gaussian process
regression in an offline stage, which reduces the computational effort in the online stage.

The presented contribution shows a model order reduction approach to deal with elasto-plastic material
behavior. The objective is to find a suitable reduced basis such that it is possible to perform a Galerkin
projection on the system of equations from the discrete problem. Regarding material non-linearities, it is
useful to take modifications of the reduced basis into account during the simulation process, which leads
to an adaptive approach. Additionally, strategies from the field of non-linear dimensionality reduction will
be investigated in order to apply in this scheme. Numerical examples, which show the application of the
described approach and display the performance, are presented.
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