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Numerical Analyvsis of the Three-Dimensional Nonlinear Waves

Caused by Breaking Waves around a Floating Offshore Structure
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Abstract

Numerical simulation is made of the three-dimensional wave breaking motion about a
part of a floating offshore structure containing a circular cvlinder mounted vertically onto a
lower hull in regular penodic gravity wave generated by a numerical wave maker.
TUMMAC-VII finite-difference method is newly developed for such a problem. By use of
density -function technique the three dimensional wave breaking moton 1s approximately
implemented in the framework of rectangular gnd system. A porosity technique is devised
for the implementation of the no-slip bodv boundarv conditions. The gencration of
breaking waves by the interaction of incident waves with the structure is well simulated
and interesting features of breaking waves are revealed with containing degree of
quantitative and qualitative accuracy.
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Fig. 1 Schematic sketch of selection to the
floating offshore structure model.

-3

32 Al =24

AAF 2718 Table 19 FARch Axtd e}



A« A

=2
7lol' 42m, ZLI

v} gk o] AEL lower hulle] B4x9 oF
/20w, EA 23 5}o] 3 A (diffraction)e] A7)
= Ag zEds) 2 oo, o)$- A2 mhe) vl

7o) et

Table 1. Conditions of computation

Computational Region

length ( m) 2.1+20

width ( m) 054

depth & height ( m) 06 & 045
Grid Spacing

longitudinal (min. size) 0.02 ( m)

lateral (min. size) 002 ( m)

vertical (min. size) 0.01 (m)

Number of Grid Points 125 X 30 X 105

Time Increment Ji(sec) T/2400
Wave (in sea condition)
length A( m) 4.2 (Z294.0)
period T(sec) 1714 (13.7)
height 2a( m) 018 (126)
parameter ax 0.135
Density
eV (ke/m®) 1000.0
0? (kg/m®) 1.0
Kinematic Viscosity
v? (m?/sec) 1.0x10 ®
v? (m?*/sec) 1.5x10 ~°
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Fig. 2 Computational domain and cell division for
a part of floating offshore structure model.
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Fig. 5 Time sequences of pressure field on the
plane of the aft-end of the vertical
cylinder on the lower hull.
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