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INTRODUCTION : Motivation @ LIEGE

Fluid-Structure Interaction (FSI) simulations
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INTRODUCTION : Particle Finite Element Method @ HESE

PFEM workflow

Cloud of Particles
at t,,

Delaunay Triangulation
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at 41

Proposed by Ofate, Idelsohn & Del Pin, 2004

Idelsohn, S. R., Ofate, E., & Pin, F. D. (2004). The particle finite
element method: a powerful tool to solve incompressible flows
with free-surfaces and breaking waves. [/NME, 61(7), 964-989.

Solve the FEM for t,,41

Collapse of a Cylindrical Water Column
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Time Integration Schemes : Backward Euler Mo
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CONTEXT :

- ~ Incompressible Newtonian Fluid
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Our previous implementation and common
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Time Integration Schemes : Generalized-« Mo
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Generalized-a : Implementation Approaches
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Generalized-a : Implementation Approaches
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Generalized-a : Implementation Approaches

Fernandez E, Février S, Lacroix M, Boman R, Ponthot JP.
Generalized-a scheme in the PFEM for velocity-pressure and
displacement-pressure formulations of the incompressible
Navier-Stokes equations (Under Review : IJNME)

!

* Detailed implementation of Generalized-a in PFEM.

e All implementation approaches are compared.

* Velocity-based and Displacement-based formulations
are considered.

e Comparison of different time integration schemes
(Backward Euler, Trapezoidal, Newmark, Generalized-a)

CONTEXT: ¢ Incompressible Newtonian Fluid
* Monolithic scheme
e PSPG stabilization.
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Numerical Example: Fluid sloshing
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Numerical Example: Fluid sloshing QU LSt
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Conclusions

Generalized-Alpha outperforms
Newmark and Backward Euler in the
PFEM.

Similar results are obtained either by
a-interpolating the state variables or
the equilibrium forces (GA-I = GA-II).

Hypothesis at Algebraic Hypothesis for

a-interpolation
of state variables

s AU lpgg
GA-1 states ...
at lnta

Generalized-a
Method

a-interpolation
of forces

Observations are also valid for
displacement-based formulation.

o0 LIECE

Perspective : To study the performance of
time integration schemes in the PFEM for
Fluid-Structure Interactions.
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