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Fig.2 Desired wave profiles and displacement of wave paddie
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Fig.3 Sketch of the wave tank used here and location of wave gauges installed

Tablel

Experimental conditions and case numbers for the trains of uniform solitons
Periods, Amplitudes, A*
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Fig.4 Spatial changes in amplitudes of uniform solitons dur-
ing the propagation; A* denotes the dimensionless
input amplitude and A* the dimensionless measured
one.
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Table2 Locations of wave gauges
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Table3 Results of digital simulation for trains of random
solitons having the desired statistics and those case

numbers
Case | pa oA #p | oD | 74 PAD
No.
180 0.1 0.056 | 8.0 |3.771-0.242 0.0
0.101 | 0.056 | 8.10 | 3.71 { -0.243 | -0.031
182 0.1 }0.056 8.0 |3.77] -0.242 0.2
0.103 | 0.056 | 8.28 | 3.51 | -0.196 | 0.151
184 0.1 10056 80 |3.77|-0.242 04
0.099 | 0.056 | 8.03 | 3.54 | -0.294 | 0.365
1A0 0.1 {0.056§ 10.0 | 4.72 | 0.343 0.0
0.102 | 0.056 | 10.12 | 4.64 | 0.319 | 0.001
1A2 0.1 | 0.056 | 10.0 | 4.72 | 0.343 0.2
0.102 | 0.056 | 10.16 | 4.63 | 0.319 | 0.202
1A4 0.1 | 0.056 | 10.0 | 4.72 | 0.343 04
-0.102 | 0.056 | 10.20 | 4.68 | 0.319 | 0.422
1C0 0.1 |0.056 | 12.0 | 5.66 | 0.555 0.0
0.103 § 0.055 | 12,15 | 5.57 | 0.534 | 0.007
1C2 0.1 {0.056 | 12.0 | 5.66 | 0.555 0.2
0.103 | 0.055 | 12.20 | 5.58 | 0.534 | 0.215
1C4 0.1 | 0.056 | 12.0 | 5.66 | 0.555 0.4
0.103 | 0.055 | 12.16 | 5.67 | 0.534 | 0.423
280 0.2 |0.112 | 8.0 | 3.73]-0.242 0.0
1 0.203 { 0.112 | 8.04 | 3.70 | -0.244 | -0.043
282 0.2 (0112 8.0 |3.73]-0.242 0.2
0.207 | 0.112 | 8.28 | 3.47 | -0.196 | 0.151
284 02 (0112 8.0 |3.73|-0.242 0.4
0.202 | 0.108 | 7.88 | 3.61 | -0.264 | 0.397
2A0 0.2 |0.112 | 10.0 | 4.67 | 0.343 0.0
0.203 | 0.107 | 9.86 | 4.49 { 0.316 | -0.004
2A2 0.2 }0.112 ] 10.0 | 4.67 | 0.343 0.2
0.206 { 0.111 | 10.17 { 4.58 | 0.319 | 0.199
2A4 0.2 {0.112 | 10.0 | 4.67 | 0.343 0.4
0.206 | 0.111 | 10.14 | 4.70 | 0.319 | 0.432
2C2 0.2 10112 12.0 | 5.60 | 0.555 0.2
0.207 | 0.110 | 12.21 | 5.52 | 0.534 | 0.216
2C4 0.2 {0112} 12.0 | 5.60 | 0.555 0.4
0.207 | 0.110 | 12.19 ; 5.61 | 0.534 | 0.423
382 0.3 10157 8.0 |3.39]-0.242 0.2
0.298 | 0.154 | 7.85 | 3.30 | -0.268 | 0.204
384 0.3 |0.157 | 8.0 | 3.39|-0.242 0.4
0.298 | 0.154 | 7.84 | 3.33 | -0.268 | 0.415
3A2 0.3 |0.157 ) 10.0 | 4.24 | 0.343 0.2
0.295 | 0.151 | 9.79 | 4.10 | 0.315 | 0.180
3A4 0.3 | 0.157 { 10.0 | 4.24 | 0.343 04
0.298 { 0.154 | 9.85 | 4.32 | 0.315 | 0.355
3C2 0.3 |0.157 | 12.0 | 5.09 | 0.555 0.2
0.292 | 0.156 | 12.40 | 4.99 | 0.521 { 0.195
3C4 0.3 |[0.157 | 12.0 | 5.09 | 0.555 0.4
0.297 } 0.154 | 11.80 | 5.22 | 0.532 | 0.368
ERICHEOBRENENTS. Zolkh, EREEELT

Dz=0HIF2HFHRELEMNSITET2ENBEE
BERKBETAZERTER. 22T, ST, =0

(b) Case number 1A0(¢y|ps = 0.644)

Observed waves -———--- Desired waves

(c) Case number 2C2(g,|pz = 0.405)

(d) Case number 3C4(e,|p2 = 0.484)

Fig.10 Comparisons between the desired wave profiles for
trains of random solitons and the observed ones
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Fig.11 Relationship between the Ursell number U, and the

error index &, for the wave profiles
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Fig.12 Comparison between desired mean and significant
wave heights Hg., and the observed ones H,ps
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Fig.13 Relationship between the desired statistics and the
error index ¢, for wave profiles
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AN DEVELOPED WAVE-MAKER SYSTEM

FOR COASTAL WAVES IN SHALLOW WATER

Takashi YASUDA, Seirou SHINODA, Takeshi HATTORI, Chikao KAWASHIMA, and Yuji YAMADA

A theory of wave-maker system for nonlinear random waves having the desired statistics
is developed and established on the assumption that waves in shallow water are regarded
as the KdV solitons. Applicability of this theory is examined experimentally. This wave-
maker system is usefull to generate accurately nonlinear waves having the desired water
surface profiles of which nonlinearity is specified by the Ursell number U, > 15 for regular

waves and U, > 8 for random ones.
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