International Journal of Fluid Dynamics J{E3h /1%, 2018, 6(4), 100-108 Hans X
Published Online December 2018 in Hans. http://www.hanspub.org/journal/ijfd
https://doi.org/10.12677/ijfd.2018.64013

Numerical Simulation of the Breaking
Process of Surging Breaking
Wave Based on SPH

Zongduo Wul, Fei Xu?, Jin Yan?’, Jian Zhang3

1College of Ocean Engineering, Guangdong Ocean University, Zhanjiang Guangdong
2Shanghai Merchant Ship Design & Research Institute, Shanghai
3Guangdong Provincial Waterway Bureau, Guangzhou Guangdong

Email: ‘'d3219yan@sina.com

Received: Nov. 13th, 2018; accepted: Nov. 29th, 2018; published: Dec. 6"’, 2018

Abstract

The motion of surging breaking wave is simulated here with the help of SPH (smoothed particle
hydrodynamics) method. According to the mesh-less property, the wave shape is described by the
profiles of particle distributions, and the evolution of the tiny breaking waves is described by par-
ticle velocity vectors. Comparing with the experimental photographs, it is found that the SPH me-
thod performs well in wave breaking problem. Then the breaking position is located by the evolu-
tion of wave peak. And the parameter at the breaking position is very approximate to empirical data.
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Figure 1. The variation of the shape of surging breaking wave
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Figure 2. The shape of wave at different slope
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Figure 3. The initial states of the motion of surging breaking wave
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Figure 4. The curves of H/H, and L/L,
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Figure 5. The comparison to experiments at different time instants
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Figure 6. The velocity vectors at different time instants
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Figure 7. The wave height and water depth at the breaking instant
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