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Abstract: High-speed hydrodynamics and its corresponding complex fluid-structure interactions (FSI) are
challenging topics associated with naval architecture and ocean engineering, typically characterized by large
deformations, moving boundaries, strong convection and multiple fluid media. Since traditional mesh-based
numerical methods possess limited ability to accurately simulate such strongly nonlinear problems, it is imper-
ative to develop meshless numerical schemes with high fidelity and robustness to tackle this dilemma. As one
of the most promising truly meshless methods, smoothed particle hydrodynamics (SPH) shows apparent ad-
vantages in high-speed hydrodynamics problems thanks to its Lagrangian nature. In the present paper, the at-
tention is particularly focused on the latest advances of several SPH techniques with respect to the following
high-speed hydrodynamics problems: vessel-induced waves and wakes, the water entry process of projectiles,
and underwater explosion and its resulting structural damage; in addition, the future prospects of SPH are
provided in the last part of the paper.
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Fig. 16 SPH simulations of bubble pulsation and jetting near a free surface
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Fig. 17 Numerical simulations of structural damage resulted from

underwater explosion simulated by SPH-RKPM method
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Fig. 18 Comparison between experimental and 3D SPH simula-

tion results of flowing and sinking process due to a dam-

aged ship cabin
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