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The rheology data was obtained from literature (Zhou et al., 2014) and defined the behavior of a saturated sand as a viscous fluid by the power Law. The viscosity model chosen was Herschel-Buckley, which is an extension of the power law (Kang and Kim., 2016), because this viscosity model defines the behavior of a non-Newtonian fluid at threshold. Two types of multiphase modeling were performed, the first (Figure 3) having the same boundary conditions as the bowl simulations. The other (figure 4) having the boundary conditions of a strong current. The modeling figure 3 have shown similar results to the bowl Figure 1, the same transport process was observed. The geometry of the reef was mobile during the first second of simulation, the reef buried of 0.05 m and then stabilized. The simulation (Figure 4) shows a high turbulent kinetic energy which is explained by the high vorticity. The vorticity velocity correlated with the turbulent kinetic energy, induces the transport of a lot of sediment. A basin is created at the depth of 0.12m to 0.54s. Sediment transport with high turbulent energy seems to be consistent with the results of (Mazzuoli et al., 2020).

The purpose of this study is to determine the main cause of the burial of artificial reefs. For this purpose, two types of fluid structure seabed interaction modeling (FSSI) have been performed. A modeling of FSSI of the seabed geomorphology modeled in 3D for the years 2019, 2020 and 2021 was done. The purpose of this work was to determine the reasons of the changing geomorphology through computational fluid dynamics (CFD).

Introduction

The threshold of sediment transport in the ocean environment was evaluated by the shield parameter (Li et al., 2020), and this parameter was compared with the turbulence intensity by (Mazzuoli et al., 2020). The turbulence intensity at ground was displayed in percentage and was calculated using the equation (1) (Dassault Systèmes., 2021):

𝐼 = 2 3
𝐾 𝑈 Where U is the mean velocity and k is the turbulence kinetic energy.

The equation of the turbulent intensity shew that the maximum turbulence intensity, in correlation with the mean velocity, indicated an increase of turbulent kinetic energy as the bowl was increasing. K went from 2.1 J for the 40 % intensity zones to 11 J for the maximum turbulence intensity. (Mazzuoli et al., 2020) have shown that a high turbulent kinetic energy correlated with a very low velocity (< 0.05 m. s -1 ) creates a low turbulence, which creates slow sediment transport. Thus, sand grains roll and slide on the ground. A bigger sediment transport could be created for the same power of turbulent kinetic energy but for a higher speed. 

Simulation of the interaction fluid structure on the bow Multiphase Modeling
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 13 Figure 1: Evolution of the turbulence intensity during the year 2019 to 2021 Figure 2: Evolution of the mean velocity during the year 2019 to 2021
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 4 Figure 4: Interaction turbulence with seabed

The second modeling was a validation of the prediction tool for FSSI modeling, considering the behavior of the surface part of the saturated sand as a pseudo viscous fluid(Zhou et al., 2014)