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Numerical Simulation of Nonlinear Free-Surface Flow around Seawall
with Slope
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ABSTRACT : During the past 50 years methods for predicting wave overtopping of coastal structures have coastal structures
have continuously been developed. Wave overtopping is one of the most important processes for the design of seawalls. The
term"wave overtopping" is used here to refer to the processes where waves hit a sloping structure run up the slope and, if the
crest level of the slope is lower than the highest run up level, overtop the structure . Wave overtopping is dependent on the

processes associated with breaking wave, The

Numerical model is based on Navier-Stokes equation and Marker-Density

Function of method for nonlinear free-surface flow by Miyata & Park(1995). The influence of how the slopes of seawalls,
wave type and crest freeboard affect overtopping discharges has been investigated. The research of study using the new
development nonlinear free-surface flow numerical model SOLA-VOF are presented.
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Fig. 1 Extrapolation of wave height;
(a) case of a dried cell and (b) case of a submerged cell.
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Fig. 2 Extrapolation of velocity onto free-surface.
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Fig. 5 Time history of overflow discharge.
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Fig. 7 Sketch explains the case study of regular waves
overtopping at sloping seawalls.

Table. 1 wave characteristics used seawalls with slope
[:3.

Seawalls d, d, R, H, T
Sope | (m) | (m) | (m | (m | (9
1:3 3.0 0.75 0.50 0.95 4.73

10.8 (sec)

11.2 (sec)

11.6 (sec)

x{m)

12.0 (sec)
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13.6 (sec)
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Fig. 8 Time-sequential nonlinear overtopping and overflow

motions at the sloping seawall.

Table. 2 Comparison between numerical models with the

measured dimensionless overtopping discharges.

Q1073 | Q10 73| 1073 10 3
Amazon Saville | 2-D BWNM Present
39 66 46 54
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Fig. 9 Comparison between numerical models with the
measured dimensionless overtopping discharges.
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