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Introduction

Applications and modeling [1]

Essential strategy for biomechanical problems

Structures undergo large deformations within an

incompressible fluid

Simultaneously embedding of deformable and rigid bodies

Immersed techniques

Overlapping domain decomposition method

Subsequent application of Null-Space reduction scheme

Collocation and Mortar type interface

FSI – Formulation of the problem
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Deformable solids
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Rigid bodies
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Interface conditions

Lagrange multiplier field
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Non-holonomic FSI constraints for deformable bodies

Φfsi := ϕ̇s(X , t)− v f (x , t) in B
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Non-holonomic FSI constraints for rigid bodies

Φfsi := ϕ̇rb(X , t)− v f (x , t) in B
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Spatial discretisation

Interface – Mortar approach
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Rigid bodies
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Mortar integrals
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Null-Space projection

Reduction of redundant coordinates in FSI problems [2]

Monolithic Newton-Raphson algorithm
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Analytical solution w.r.t. ∆λfsi and ∆qs leads to
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Numerical example

Flow-induced vibration of a flexible beam

Different snapshot of the norm of the velocity field. From left to

right, top to bottom: t = 0.5, 1, 1.5, 2, 2.5, 3. Colours indicate

the L2 norm of the velocity field in the range of [0, 100].
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