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1-INTRODUCTION 
Along with extensive progresses in computational facilities, numerical hydrodynamics brings 

indispensable tool to deal with detailed assessment of marine infrastructures performance before 

their construction. For example, in order to decide about implementing a floating breakwater for 

a distinct region, it would be a good chance if one could simply investigate all its hydrodynamic 

aspects in waves of the area. Experimental study is useless in this regard, because it is very 

expensive. This is due to necessities to construct different models as well as to conduct many 

sets of experiments in order to have such an optimum arrangement of geometry and size, while 

keeping economic limits.  
 

On the other hand, nowadays there are a lot of strategies to numerically investigate such a 

hydrodynamic case. Actually, selection between wide varieties of options directly depends on 

requirements [].  
 

In this paper, an overlapping mesh system is implemented to assess hydrodynamics of a free-

floating rectangular cylinder in waves. Based on finite volume discretisation, such an algorithm 

uses a fractional step method to couple pressure and velocities of fluids, as well as a transport 

equation of fluids' volume fraction to cope with a two-phase flow. Rigid body motions due to 

wave loads are also captured by solving linear and angular momentum equations. Such waves 

are generated using a flapping-type wavemaker.  
 

After developing software anchored in the algorithm, a regular wave is generated using the 

flapping-type wavemaker in the computational domain. Meanwhile, all motions of the structure 

are recorded. Comparing the results, there is an appropriate way to investigate all hydrodynamic 

aspects of similar problems like floating breakwater performance, using such an algorithm. 
 

2- GOVERNING EQUATIONS 

The following set of equations in the Arbitrary Lagrangian-Eulerian (ALE) Cartesian form is 

used to simulate a two-phase flow [2]: 
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Movements of a free rigid body are also calculated based on loads acting on the body, by solving 

the linear and angular momentum equations. Such loads can be raised from effects of flow field, 

body weight and probably external components. Rigid body motion equations are treated in a 

Global Coordinate System (GCS); a non-rotating, non-accelerating Newtonian reference system. 
 

3- RESULTS 
A snapshot of floating-structure in waves is typically shown in Fig. 1, 8.0 seconds after wave 

generation by the flapping-type wavemaker. Time history of structure's horizontal motion (surge 

motion) is also shown in Fig. 2. Heave and role motions of the structure are also captured and 

reported in the full paper. 

 

 
 

Fig. 1) A snapshot of the floating-structure motions in waves the flapping-type wavemaker 

 

 
Fig. 2) Comparison of results with experimental data [3]; time history of the surge motion 

 

4- CONCLUSION 
Based on finite volume discretisation, an algorithm is presented capable of simulating a flapping-

type wave maker together with motions of a free-floating structure. Also, the test case is 2D, but 

extension to 3D problems seems to be straightforward because, there is no assumption to 

simplify the algorithm for 2D cases.   
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