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Numerical simulation of wave interaction with armor block

of mound breakwater by SPH-DEM model

REN Bing™', JIN Zhao’, GAO Rui’, HE Ming', WANG Yong-xue'

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2. China Northeast Architectural Design & Research Institute Co., Ltd. , Shenyang 110006, China;

3. China Petroleum Pipeline Bureau (CPP) No. 6 Construction Company., Tianjin 300270, China )

Abstract: A 2D SPH-DEM fluid-solid coupled numerical model is presented to simulate the
hydrodynamic characteristics and motion of the armor blocks of the mound breakwater under wave
force. The hydrodynamic conditions of the blocks are treated using the Riemann-CSPM revised SPH
method. The solid boundaries, such as the wave maker, tank bottom and tank wall, are simulated by
wall particles. The interaction forces and motions between different discretized blocks are calculated
using the DEM model. The interface force equilibrium conditions are met on interface of fluid-solid.
Based on the above 2D SPH-DEM coupled numerical model, the interaction of wave and armor block
of mound breakwater is simulated, and the variation of flow field during the process of wave shoaling

and the pressure distribution along the slope are analyzed. The impact pressures when the wave slams

on the parapet are also compared with the physical model experimental results.
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