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ABSTRACT

In this contribution we present a computational technique based on a Unified Continuum (UC) model of
Fluid-Structure Interaction (FSI) discretised by an Arbitrary Lagrangian-Eulerian (ALE) finite element
method [1]. The implementation in our parallel finite element framework Unicorn[2]/FEniCS-HPC[3] is
described together with its applications in biomechanics, including benchmark problems for verification and
validation of the mathematical model and its implementation. 

The applications that we plan to be present and discuss are:

Verification and validation of the 3D FSI method through the CHeart FSI Benchmark [4], 

Validation of the Contact model with comparisons to the 2D test problem discussed in the paper [5].
Validation of the FSI-Contact model for self oscillating vocal folds against experimental measurements
where the work is performed as part of the EUNISON FP7 project.
Application of FSI-Contact with realistic Human Vocal Folds geometry with coupled aeroacoustic
simulations.
Application of FSI-Contact for heart valves.

The new advances that will be brought into focus in the method development is a variant of the GLS-
stabilization with stabilization parameter proportional to h^3/2, with improved accuracy for smooth
solutions, which we use for the CHeart 3D FSI benchmark, and preliminary results with a fixed-mesh variant
of the ALE UC model activated in regions of extreme mesh deformation.  
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