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ABSTRACT: This study focused on the roll motion characteristics of a two-dimensional (2D) rectangular floating structure under reqular beam sea
conditions. An experiment was conducted in a 2D wave tank for a roll free decay test in calm water and the roll motion in a range of reqular waves
with and without heave motion to investigate the motion response and heave influence on the roll motion. A numerical study was carried out using
Reynolds-averaged Navier Stokes (RANS)-based CFD simulations. A grid convergence test was conducted to accurately capture the wave condition
on the free surface based on the overset mesh and wave forcing method. It was found in the roll free decay test that the numerical results agreed
well with the experimental results for the natural roll period and roll damping coefficient. It was also observed that the heave motion had an impact
on the roll motion, and the responses of the heave and roll motion from the CED simulations were in reasonable agreement with those from the experiment.
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Fig. 1 Schematic illustration of 2-D wave tank
Table 1 Test conditions for experiment and CFD
Case 1o, Wave period, Wave frequencies, o/, Wave length, Wave height, Wave steepness,
T [s] w [rad/s] A [m] H [m] H A
C01 0.8 7.854 1.250 1.00 0.043 0.043
C02 0.9 6.891 1.111 1.26 0.041 0.032
C03 1.0 6.283 1.000 1.56 0.044 0.028
C04 1.1 5.712 0.909 1.88 0.041 0.022
C05 1.2 5.236 0.833 221 0.043 0.019
C06 13 4.833 0.769 2.56 0.053 0.021
Co7 1.5 4.189 0.667 3.26 0.057 0.018
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Table 2 Test cases for mesh convergence ( A

=15 m H=004m T=10s5s)

Case name Mesh A/ Ax H/Az T/At no. of meshes
MC Coarse 100 22 333 378,800
MM Medium 130 29 500 673,348
MF Fine 195 44 666 1,245,744
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