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ABSTRACT

Complex multiphysics flows involving free surfaces, fluid-structure interaction, granular
materials, fracture, and multi-phase coupling arise in many engineering and geophysical
applications, including coastal and hydraulic engineering, dam-break flows, sediment
transport, debris flows, and impact problems. Accurate and robust numerical simulation of
these problems remains highly challenging due to strong nonlinearities, moving interfaces,
large deformations, and multi-scale interactions.

In recent years, high-order numerical methods and particle-based approaches have
demonstrated significant potential for addressing these challenges. High-order discretization
techniques provide improved accuracy and numerical efficiency for complex flow structures,
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while particle methods offer natural advantages in handling large deformations, free surfaces,
fracture, and evolving interfaces. Increasing attention has therefore been devoted to the
development of advanced computational frameworks that combine high-order accuracy,
numerical stability, conservation properties, and multiphysics coupling capabilities.

This minisymposium aims to bring together researchers working on high-order and particle-
based numerical methods for complex multiphysics flows. Topics of interest include, but are
not limited to: Smoothed Particle Hydrodynamics (SPH), meshfree and hybrid numerical
methods, fluid-structure interaction, multi-phase and granular flows, free-surface and dam-
break problems, fracture and large deformation modeling, geomechanics and hydraulic
engineering applications, and high-performance computing for multiphysics simulations.

The minisymposium will provide a platform for discussing recent theoretical developments,
numerical algorithms, and engineering applications, while promoting interdisciplinary
interactions between researchers in computational fluid dynamics, computational mechanics,
applied mathematics, and scientific computing.
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