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Velocity-Pressure Monolithic SPH Fluid Analysis
Introducing Stabilization by Variational Multiscale Method
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The SPH (Smoothed Particle Hydrodynamics) method demonstrates high applicability for free surface
flows and large deformation problems. However, ISPH (Incompressible SPH) faces a critical limitation.
When multiple wall boundaries exist near the fluid, the method produces non-physical results due to
multiple different Neumann boundary conditions. To address this drawback, we propose a novel SPH
method for fluid dynamics based on velocity-pressure monolithic scheme with stabilization techniques.
This eliminates the need to impose Neumann conditions for wall boundary. The effectiveness of the
proposed method was verified through numerical examples, including a hydrostatic problem with
constricted sections.
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