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ABSTRACT

Data-driven Identification (DDI) is a method proposed by Leygue et al. (2018) to estimate the
strain-stress relations of materials based on the data-driven computational mechanics paradigm. It
relies on a set of strain field measures, which are fed into a minimization problem which solution
provides an estimation of mechanical stresses, as well as a database of points that sample the
behavior of the material. While this approach works well in elasticity, the dependence of stress on
past strain values poses a problem when dealing with viscoelastic materials.

In this work, we account for the time dependence by enriching the existing algorithm with history
variables. While the original algorithm defines the state of an element by instantaneous strain and
stress, we consider here an extended state with the history of the strain, changing the dimension
of the problem: instead of having a strain-stress couple of the form (εt, σt), we consider the form
(εt, ..., εt−n, σt), with n being the amount of previous steps we want to include in the calculation.
This methodology was complemented by the use of data analysis techniques, such as kernel Principal
Component Analysis (kPCA), which allowed us to improve the estimation of stresses by finding
the low dimensional manifold where the data lives. When testing synthetic homogeneous samples
for trusses and plane stress, preliminary results indicate that considering past strain values clearly
improves the estimation of stresses when compared against the original algorithm, obtaining results
where the original DDI would fail.

This new methodology shows promising results, given its improved accuracy. It can also be easily
extended to more complex viscoelastic cases given the versatile nature of DDI.
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