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3-Dimensional Analysis for Nonlinear Wave Forces Acting on Dual Vertical
Columns and Their Nonlinear Wave Transformations
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Abstract : In the present work, wave transformation by vertical columns and its wave forces acting on them are
discussed using a direct 3-D numerical model based on the VOF (Volume Of Fluid) method. The numerical
results for wave transformations and wave forces are critically compared to an advanced experimental data, and
provide the verification of the numerical model used in the present study. Overall model-data comparisons are
good. After verification of the numerical model, it is used to simulate wave fields around dual vertical columns
with arbitrary cross section, and the characteristics of nonlinear wave forces and wave transformations according
to the variations of different cross section types of vertical columns, an interval of vertical columns and incident
wave angle are discussed.

Keywords : 3-D VOF method, vertical columns, nonlinear wave forces, nonlinear wave transformations
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Fig. 1. Spatial distribution of water level.
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(a) Circular column(D/L=0.42).

Unit:cm

(b) Square column(B/L=0.42).

Fig. 8. Dual vertical columns used in numerical analysis.

Table 1. Conditions of numerical analysis

Shape of structure T(s) H(cm) h(cm) D, B(cm) H/L e/D, e/B ®)
0
Circular column 1.0 6 35 60 0.04 0.25~4.0 45
90
0
Square column 1.0 6 35 60 0.04 0.25~4.0 45
90
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Fig. 9. Maximum wave forces acting on vertical column 1.
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