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ABSTRACT

Closely connected to the success of isogeometric analysis (IGA) [1], spline-based methods have
become a vibrant field of research on numerical simulation techniques, as they offer geometrical
accuracy, higher-order formulations, and increased continuity. The motivation of the presented work
is to make partitioned algorithms for fluid-structure interaction benefit from these advantages.

The key idea is to use the very same spline representation of the fluid-structure interface in the two
single-field solvers and incorporate it into their solution schemes:

In the in-house fluid solver XNS, the Deforming Spatial Domain/Stabilized Space-Time (DSD/SST)
finite-element discretization [2] has been extended by curved boundary elements to match the in-
terface spline. This increases the flow solution’s geometrical accuracy, while avoiding the difficulty
of discretizing complex volumetric domains in an IGA-suitable manner. Moreover, the spline rep-
resentation simplifies the sliding of nodes along the boundary, for example when the fluid mesh is
adapted to free-surface movements.

For the structural subproblem, the in-house solver FEAFA relies on IGA to solve the elastodynamic
problem, as the discretization is typically less problematic here: In many applications, the structure
either has a simpler shape or can be modeled by shell elements.

Thanks to the mutual spline representation, the interface discretizations of the two solvers are geo-
metrically equivalent, yet still their resolution can be chosen independently. Furthermore, interface
data is directly exchanged via the spline, rendering the projection between non-matching grids
unnecessary [3].
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