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Abstract  
Breakwater or submerged obstacle is one of the methods used for protection of the coast. Breakwaters cause dissipation of wave 
energy by generation of turbulence flow and vortices. In this study, by insert a rectangular obstacle against a solitary wave, the 
generation and evolution of vortices have been investigated by using Particle Image Velocimetry (PIV) technique. The PIV results 
show due to flow separation, two vortices are formed around the front and back edges of the obstacle when the solitary wave 
approaches the obstacle. The closer the wave approaches the obstacle, the larger the vortices are. When the formed vortex over the 
front edge of the obstacle approaches its end, these two vortices are merged together and form a larger vortex. In the following, the 
reduction of wave height before and after the obstacle is measured through a wave gage altimeter sensor. The results show the 
existence of obstacle decreases up to 3% of wave height in comparison to that without obstacle. Finally, by integrating pressure and 
momentum flux from the PIV results around the obstacle, the drag force applied to the obstacle is obtained.   
Keywords: Solitary Wave, PIV Technique, Vortex generation, Breakwater.  
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