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PROPAGATION OF RANDOM WAVES IN SHALLOW WATER
By Yuichi Twacaxi, Akira Kiura

Synopsis

This paper deals with propagation of uni-directional random waves in shallow water.
Thirty five cases of experiments (fifteen cases of constant depth and twenty cases of 1/10
and 1/20 beach slopes) were performed using a random wave simulation system in a
laboratory wave tank. Water surface records measured with six or twelve wave gauges
were analized by means of cross spectra. Firstly, changes of the coherence with the ratio
of the wave gauge distance to the component wave length /L, are discussed. Secondly,
component wave lengths calculated by the phase spectrum are compared with theoretical
values. Finally some problems on the concept of component wave are pointed out from the
results of this study.
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Table2. Water depths at wave gauges
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v 5 50 50 50 50 50 50 50 50 50 50 50 50
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11715 50 50 50 50 50 50 50 50 50 50 50 50
1625 50 50 40 30 20 10 - - - -
2635 50 50 50 50 45 40 35 30 25 20 15 10
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Fig.1. Wave tank
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Fig.2. Power spectrum (flat bed, A=50cm)
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Fig.5 Relations between coherence and relative distance of wave gauges (flat bed, A=50cm)

— 9 —



502 AR KBTERTER $205B-2(03 52.4)

COH
1.0 ©q o W-T ~ W-3
et o W-1~ W-5
oo TR
°D sem . - - -
0.6 et ot NETRERTEY
o "A' Y
- A a
0.4
Case No.8 ‘ * .
.2h=40cm
0 Ff =0.5Hz “
p
00—~ 3 ¢ 5 6 7 8
£/tn

Fig.6 Relations between coherence and relative distance of wave gauges (flat bed, A=40cm)
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Fig.7 Power spectrum (sloping beach, i=1/10)

— 11 —



504 FABS R BITRATEES $205B-2(0F 52.4)

2
s(]fo)(cm sec) S(fd(cmzsec)
8 I ! 8
8 6 Case No.28
— W-1
4
4 AT |- u-6
2 A 2 M - e
f X w-10
] j - |- 2
617 6 A j
4k ] o ¥ j
5 _\\v -‘;%\‘ R {\“‘ ! ]
L AP 3
N \ |
VY ‘
A 1] et \ ‘l
R 3 0Tty s
I VIR 6p—i-] RN
\ 6 e
ah ! e LY, Vi
\/ I\ VMY
1 \ v |
A o 2 I
1k 3]
0.01 M 0.01 —
2 4 6 8-I 2 4 2 4 6 8] 2 4
£ (H2) f (Hz)
(a) ®
2
S(]fg(cmzsec) s(:)(cm sec)
0
C
8 ase No. 8 Case No.32
el [ 30 6
o T = W-1 A= W-1
i’ N[ ]-- W-6 - W-6 W
, W wes A N
M |- -W-12 - BN
g 1 g 12 |
6 Ao |
N \ 1' a {l\
"\ . A N
2 n T I
V\\ “\\ '
A o
0.1 3
. M
4 \/\;' S
| o
T i
v W‘
!I \ \
0.01 ‘ \
2 468, 2 4 oo 2 468, 2 4
£ (Hz) f (Hz)
© (@)

Fig.8 Power spectrum (sloping beach, i=1/20)
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Fig.9 Relations between coherence and relative distance of wave gauges (sloping beach, :=1/10)
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Fig. 10 Relations between coherence and relative distance of wave gauges(sloping beach, i=1/20)
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Fig. 11 Wave length of component waves (flat bed, A=50cm)
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Fig. 13 Wave length of component waves (sloping beach, i=1/20)
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