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Incompressible Free surface flow analysis using I-SPH(2) with spatial second-order accuracy
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Smoothed Particle Hydrodynamics (SPH) is a Lagrangian particle method that is well suited for splitting and
coalescing of fluids, but it still has fatal errors that degrade due to particle turbulence during simulation. Therefore,
a higher order spatial derivative formulation of SPH that satisfies the second -order accuracy of the Taylor
expansion has been developed by our research group. Free-surface flows, in which the particle array is easily
disrupted by violent water surface changes and particles within the radius of influence are inevitably lost near the
water surface, were expected to be an example of application of a highly accurate model, but numerical instability
remains a problem. In this study, we reviewed the entire calculation scheme of the particle method except for the
derivative operator and proposed an improved treatment that includes free surface determination. Finally, the
proposed method is demonstrated through rotating square and dam failure analyses to show the accuracy and

robustness.
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Fig.1 Test function
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Fig.4 Water column collapse behavior
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