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Method of the Laboratory Wave Generation for Two Dimensional Hydraulic Model

Experiment in the Coastal Engineering Fields: Case of Random Waves
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Abstract : The experiments in coastal engineering are very complex and a lot of components should be concerned.
The experience has an important role in the successful execution. Hydraulic model experiments have been improved
with the development of the wave generator and the advanced measuring apparatus. The hydraulic experiments have
the advantage, that is, the stability of coastal structures and the hydraulic characteristics could be observed more
intuitively rather than the numerical modelings. However, different experimental results can be drawn depending on
the model scale, facilities, apparatus, and experimenters. In this study, two-dimensional hydraulic experiments were
performed to suggest the guide of the test wave(random wave) generation, which is the most basic and important
factor for the model test. The techniques for generating the random waves with frequency energy spectrum and the
range for the incident wave height [(Hy),/(Hs)r= 1~1.05] were suggested. The proposed guide for the test wave
generation will contribute to enhancing the reliability of the experimental results in coastal engineering.
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Fig. 1. Bathymetry layout for the experiment (Hydralab III, 2011).
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Fig. 2. Experimental facilities.
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Table 1. Target wave conditions and water depth
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Fig. 3. Schematic sketch of bottom layout and wave gage locations.
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Fig. 4. Wave gage locations of lateral direction in the wave flume.
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Fig. 5. Selected images of experiment.
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Fig. 6. Example of wave generation spectrum for non-breaking
condition [(Tg);= 1.3 sec & (Hs);=5 cm].
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Table 2. Results of wave generation for non-breaking condition (target location (D)

Target Tyr (Hy)r (Ho/(H)r (Hpard His)
location (sec) (cm) Location (D Location @ Location @
1.3 5 1.00 1.01 1.67
@ 1.8 5 1.04 1.05 1.69
in Fig. 3 2.3 5 1.04 1.11 1.78
2.8 5 1.04 1.12 1.88
average 1.03 1.07 1.76
Table 3. Results of wave generation for non-breaking condition (target location )
Target (Ty)r (Hy)r (Hy)wl(Hy)r Hpard His)r
location (sec) (cm) Location (D Location 2 Location
1.3 5 1.05 1.05 1.63
@ 1.8 5 1.03 1.04 1.75
in Fig. 3 2.3 5 0.99 1.06 1.72
2.8 5 0.99 1.07 1.81
average 1.02 1.05 1.73
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Fig. 7. Example of wave generation spectrum for breaking condi-
tion [(Tg);=2.3 sec & (H);=13 cm].

29 B4S B3] @ AN 2=
1074 A 28] @ SIS B

A=) A el 2 3Ieh. =,
5 2AEHL o} 1eleA
Lq]—,—0ﬂ Ao}zl 0] A3 5} AA-uP
&%% 2 5 9. w}am AR SR 9] 4
$-ofl= o] 718 X H et
o 214, Fig 290 © eI Qe e
aL, ﬁﬁ*ﬂw 91X (Fig. 391 @ SIA)elAe] Hx
U et} s 24z 93

7dsto] iidlehs e A

x St
ST Y
oOR
_ ko
Z > 4

o i

¢
lo
.{

o o¥ 1% to gt

o
(0
o
>
noo o &
_401:0
kﬁ
o
_1

[
4,
(m
° m

Table 429} Table 5+= Fig. 32 @ X @3} I=])NA
olglule] AHEHS AHsT, ¢ Hufe] wE AU 9
(@ AAHNA Q] Featars vl A st o]l (Hyi
Zkls S 93 g utke] folufaro)), ko)A

Table 4. Results of wave generation for breaking condition [(7),;= 1.3 sec & (H);=11 cm]

Target (T9)r (Hy)r (Hy); (He)/(Hy), (Hy)/(Hg)r
location (sec) (cm) (cm) Location D Location D Location @
8 1.03 0.73 0.73
9 1.02 0.82 0.81
10 1.01 0.89 0.87
@ 13 1 11 1.00 0.97 091
12 1.02 1.05 0.96
13 1.00 1.15 1.01
Table 5. Results of wave generation for breaking condition [(75);= 2.3 sec & (Hg)r=13 cm]
Target (Tyr (Hy)r (Hy); (Hw/(Hy), (Ho/(Hy)y
location (sec) (cm) (cm) Location D Location D Location @
10 1.04 0.83 0.80
11 1.04 0.91 0.86
12 1.05 1.00 091
@ 23 13 13 1.04 1.07 0.96
14 1.03 1.15 1.00
15 1.02 1.22 1.01
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Table 6. Results of wave generation accordong to measurement location (target location @)

Hy),/(H), Hyo)r #l H o
gesg (([:rg)r point ( S;A:iit . point L/C ( )Lcjc( = R/C
L C R
1.3 5 1.01 1.00 1.02 1.02 1.00 1.03
1.8 5 1.03 1.04 1.06 0.99 1.00 1.02
23 5 1.03 1.04 1.06 0.99 1.00 1.02
2.8 5 1.05 1.04 1.06 1.00 1.00 1.02
average 1.03 1.03 1.06 1.00 1.00 1.02
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Table 7. Results of wave analysis according to generation time [(7g);= 1.3 sec & (Hg)r=5 cm]
(Ty)r (sec) (Hg)r (cm) Analysis time (#) (Hy)r/(Ho)r (Hypa)rd (H 3y
158 1.02 1.43
1.3 5 315 1.00 1.78
630 1.01 1.78
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Table 8. Results of wave analysis according to generation time [(75); = 2.3 sec & (Hg); =5 cm]

(Ts)r (sec) (Hg)r (cm) Analysis time () (Hy/(Hy)r (Hyaord (H )
178 1.01 1.78
2.3 5 356 1.01 1.76
712 1.02 1.82
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