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Numerical Analysis of Wave Transformation of Bore in 2-Dimensional Water Channel
and Resultant Wave Loads Acting on 2-Dimensional Vertical Structure

Abstract

This study numerically discusses wave forces acting on a vertical wall such as breakwaters or revetments, subjected to inci-
dent undular or turbulent bores. Due to the complex hydrodynamics of bore, its wave forces have been predicted, mainly
through laboratory experiments. Numerical simulations in this paper were carried out by CADMAS-SURF(CDIT, 2001), which
is based on Navier-Stokes momentum equations and VOF method (Hirt and Nichols, 1981) for tracking free water surface. Its
original source code was also partly revised to generate bore in the numerical water channel. Numerical raw data computed by
CADMAS-SUREF included great strong spike phenomena that show the abrupt jumps of wave loads. To resolve this undesired
noise of raw data, the band-pass filter with the frequency of SHz was utilized. The filtered results showed reasonable agree-
ments with the experimental results performed by Matsutomi (1991) and Ramsden (1996). It was confirmed that CADMAS-
SUREF can be applied to the design of coastal structures against tsunami bores. In addition, the transformation process and prop-
agation speed of bores in the same 2-d water channel were discussed by the variations of water level for time and space. The
numerical results indicated that the propagation speed of bore was changed due to the nonlinear interactions between negative
and reflected waves.

Keywords : wave force and transformation of bore, CADMAS-SURF, spike, numerical low pass filter, phase difference
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Fig. 1 Comparisons of experimental results of Matsutomi
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(CDIT, 2001)
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Fig. 2 Comparisons of experimental results of Matsutomi (1991) and numerically filtered ones of CADMAS-SURF(CDIT, 2001)
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Table 2. Comparisons of correlation coefficient(R)

CASE GAGE 3Hz 4 Hz 5Hz 7Hz 8 Hz 10 Hz
Fig. 1(a) wave force 0.9630 0.9809 0.9832 0.9475 0.9367 0.9175
m=40 cm, /=2 cm wave pressure 0.9695 0.9816 0.9843 0.9590 0.9501 0.9317
Fig. 1(b) wave force 0.9653 0.9739 0.9752 0.9662 0.9590 0.9588
m=40 cm, =4 cm wave pressure 0.9216 0.9343 0.9355 0.9186 0.8997 0.8993
Fig. 1(c) wave force 0.9358 0.9483 0.9487 0.8761 0.8714 0.8605
=40 cm, h=8 cm wave pressure 0.9297 0.9305 0.9319 0.8620 0.8573 0.8487
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Fig. 3 Comparisons of experimental results of Matsutomi

(1991) and numerically filtered ones of CADMAS-
SURF(CDIT, 2001)
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Fig. 4 Comparison of experimental results of Ramsden(1996)

and numerically filtered ones of CADMAS-SURF(CDIT,
2001) under the undular bore
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Fig. 5 Comparison of experimental results of Ramsden(1996)
and numerically filtered ones of CADMAS-SURF(CDIT,
2001) under the transitional bore with h1=25.99 cm and
ho=12.69 cm
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Fig. 6 Comparison of experimental results of Ramsden (1996)

and numerically filtered ones of CADMAS-SURF(CDIT,
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