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Abstract : This study presents the wave run-up height around single and multiple surface-piercing cylinders according to wave period and steepness.
In order to simulate 3D incompressible viscous two-phase turbulent flow, the present study employed a volume of fluid (VOF) method with
realizable k— & turbulence model based on commercial Computational Fluid Dynamics (CFD) software, “STAR-CCM”. The wave periods at model
scale were 1.269s and 1.692s for a single cylinder and 1.716s for multiple cylinders. In each case, wave steepness of has 1/30 and 1/16 were used,
respectively. Consequently, the results for wave run-up height with regard to wave steepness and period were compared with those of relevant

previous experimental studies. The numerical simulation results showed a good qualitative agreement with experiments.
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Table 1. Principal particulars of single circular cylinder

Dimension Prototype Model

Scale ratio 50.314
Diameter D [m] 16.0 0.318
Draft T4 [m] 24.0 0.477

Table 2. Principal particulars of multiple circular cylinders

Dimension Prototype Model

Scale ratio 48.930
Diameter D [m] 16.0 0.327
Draft Ty [m] 24.0 0.490
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Fig. 1. Location of wave probes for single cylinder.
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Fig. 2. Location of wave probes for multiple cylinders.
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Table 3. Regular wave conditions for single circular cylinder

A AR TR

ND Ts[s] Tu(s] M [m]  HA  Hy [m]
1/30 0.084
7.9 9.0 1269 2511
1/16 0.157
1/30 0.149
14.0 12.0 1692 4.465
1/16 0.279

Table 4. Regular wave conditions for multiple circular cylinders

MD Ts[s] Twl[s] Au[m  HA  Hy[m]
1/30 0.153
14.0 12.0 1716 4.591
1/16 0.287
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7. Mean values of wave elevation for single cylinder; (a)
Wave probe at the cylinder surface, A/D=7.9, H/A=1/30,
(b) Wave probe off the cylinder, A/D=7.9, H/A=1/30, (c)
Wave probe at the cylinder surface, A/D=7.9, H/A=1/16,
(d) Wave probe off the cylinder, A/D=7.9, H/A=1/16.
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Fig. 8. Mean values of wave elevation for single cylinder; (a)
Wave probe at the cylinder surface, A/D=14.0, H/A=1/30,
(b) Wave probe off the cylinder, A/D=14.0, H/A=1/30, (c)
Wave probe at the cylinder surface, A/D=14.0, H/A=1/16,
(d) Wave probe off the cylinder, A/D=14.0, H/A=1/16.
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Fig. 9. st harmonics of wave elevation for single cylinder; (a)
Wave probe at the cylinder surface, A/D=7.9, H/A=1/30,
(b) Wave probe off the cylinder, A/D=7.9, H/A=1/30, (c)
Wave probe at the cylinder surface, A/D=7.9, H/A=1/16,
(d) Wave probe off the cylinder, A/D=7.9, H/A=1/16.
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