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Keynote Presentation 10:
Entirely Lagrangian Meshfree Methods for Hydroelastic Fluid-Structure Interactions - Recent
Advances and Future Perspectives

This talk summarizes the latest developments corresponding to hydroelastic Fluid-Structure
Interaction (FSI) solvers established within the context of Lagrangian meshfree or particle methods.
In specific, the developments made for establishment of entirely Lagrangian meshfree FSI solvers
comprising of projection-based Newtonian fluid models and Newtonian/Hamiltonian structure
models will be discussed for FSI encountered in marine engineering including hydroelastic slamming.
The achieved advances can be viewed with respect to three aspects of reliability, adaptivity and
generality. Regarding reliability, the importance of rigorous achievements of stability, accuracy,
consistency, conservation and convergence would be outlined. The emphasis will be on coherent and
scrupulous validations through consideration of reliable analytical and experimental reference
solutions. As for adaptivity, achievement of adaptive and consistent solvers will be presented within
the context of two well-known particle methods, namely, SPH and MPS. Regarding generality,
advances corresponding to composite structures and material anisotropy would be discussed. In
specific, the advantageous features of variationally consistent Hamiltonian structure models for
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reliable simulations of composite structures would be highlighted. Finally, the future perspectives for
continuous development of entirely Lagrangian meshfree FSI solvers will be discussed.
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