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Fig.1 A sketch map showing the coupling at the fluid-solid boundary
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Table 1 The x coordinates of the flow velocity measuring points

t/s M E V1/m WA V2/m A& V3/m W V4/m W A% V5/m A& V6/m WA V7/m
1.45 —0.04 0.00 0.04 0.08 0.12 0.14 0.16
1.65 —0.04 0.00 0.04 0.08 0.12 0.16 0.20
1.85 —0.04 0.00 0.04 0.08 0.12 0.16 0.20
2.05 —0.04 0.00 0.04 0.08 0.12 0.16 0.20
2.25 —0.04 0.00 0.04 0.08 0.12 0.16 0.20
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Fig.9 Calculated horizontal flow velocities under the conditions of different resolutions
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Numerical Study of Wave Interaction with Permeable Structures
by Using MPS Seepage Flow Model

ZHANG Yong-lan', JIANG Qin', WANG Li-zhu®
(1. College of Harbor, Coastal and Offshore Engineering » Hohai University, Nanjing 210098, China;
2. College of Marine Science and Engineering » Nanjing Normal University » Nanjing 210023, China)

Abstract: In order to study the intensive nonlinear turbulent flow motions such as large free surface de-
formation and seepage flow within breakwaters occurring in the wave interaction with permeable structures
such as rubble-mound breakwaters, a numerical model is established for simulating the wave interaction
with permeable structures by using an improved moving particle semi-implicit method (MPS). In this MPS
model, the permeable structure is assumed to be a homogeneous porous media and the fluid motions inside
and outside the media are described by using the two-phase flow motion equation proposed by Drew. The
turbulent flow motion in the wave interaction with permeable structures is simulated by adding a nonlinear
resistance item into the momentum equation and by using the sub-particle-scale (SPS) turbulence model as
well. To verify the simulation accuracy of the MPS seepage flow model, the seepage flow motion inside the
porous media within a U-shaped pipe and the solitary wave propagation over a submerged rubble-mound
breakwater are selected and the numerical calculations, the theoretical solutions and the measured values
are compared. By using the vertical two-dimension seepage flow model established based on the MPS meth-
od, both the seepage flow motion inside the porous media within the U-shaped pipe and the complex flow
fields inside and outside the permeable breakwater under the wave action can be reproduced well. Moreo-
ver, problems such as pressure vibration and inhomogeneous particle distribution occurring at the fluid-
solid boundary can also be relieved significantly, thus realizing high simulation accuracy.

Key words: MPS method; SPS turbulent model; wave action; submerged rubble-mound breakwater; seep-
age flow simulation
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