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Study on the characteristics of oscillating flow in the culvert pipe on
a vertical breakwater
YIN Ming-jian, ZHAO Xi-zeng
(Ocean College, Zhejiang University, Zhoushan 316021,Zhejiang, China, Email: xizengzhao@zju.edu.cn)

Abstract : Culverts on breakwaters promote water exchange in harbor basins under the actions of

waves and flows, which has been gradually put into engineering applications in China. Based on
a CFD solver developed from OpenFOAM using volume of fluid (VOF) method, studies are
conducted on characteristics of flows in a vertical breakwater with culverts induced by regular
waves. Internal and external water are marked respectively, and history of mean flow rate is
measured. It’s shown that, waves reflect in front of the vertical breakwater and generate vortexes
over the portals of the culvert, entraining water parcels and inducing oscillatory flow inside the
culvert pipe. As the length and depth of the culvert decreases, the vortexes near the portals get
intensified, and the range of exchanged water extends.

Key words : Vertical breakwater with culverts; Oscillating flow; Regular wave; Water exchange;

Numerical simulation.
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