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Table 1 Comparisons with the exact Stokes wave.
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Fig.3 Temporal changes of the kinematics, n./h1, U./

vghi and 0, at the crest of the solitary wave
propagating along the channel.
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Fig.4 Transformations up to breaking of a solitary wave passing over rectangular up-steps.
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Fig.6 Temporal changes of the kinematics at the crests of the solitary waves passing steps.

27.8
21.8
17.3 )
0.08
n/h t §/hFl5.8
o
1o x/h, 223
ol |

(b) Run5

Fig.7 Propagation process of the reflected wave from the step.
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Fig.8 Tepmoral changes of the crest-height 1, of the reflected wave.
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Fig.9 Comparisons with the coefficient of the reflec-
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Fig.11 Comparison with the temporal change of the
crest kinematics between the solitary wave
that perturbed by a step (thick line) and per-
turb)ed by an instantaneous depth change (thin
line).
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Fig.13 Relation of the presence of breaking caused by
a step to the wave-height of an incident solit-
ary wave Hy/h and the relative step-height
R/m.
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DEFORMATION UP TO BREAKING OF A SOLITARY WAVE CAUSED
BY A STEP AND ITS RULE
Takashi YASUDA, Masanori HARA and Yukio SAKAKIBARA

This study is based on the numerical solutions derived with BIM for fully nonlinear
two-dimensional irrotational free-surface flows. The solutions compares extremely well
with the exact solution of the steady solitary wave on a uniform bottom and the ex-
perimental measurements of a solitary wave up to breaking over a bed containing a
submerged obstacle and a sloping bottom.

The interaction between a solitary wave and a rectangular step takes a variety of
forms, depending on the single parameter £F which means the rate of the depth change
due to the step to the wave-height of the incident solitary wave. The parameter unique-
ly governs | ) the critical incident wave-height which determines the presence of the
breaking caused by the step, that is, whether or not an incident wave breaks, i) the
location of the onset of the breaking and i ) the wave-height at the location. These
breaking criteria are expressed in regression equations dependent on the parameter.




