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Reflection Characteristics of Vertical Slit Caisson Breakwater

o] FU* A FH
Jong-In Lee* and Ji-Hoon Cho*

¥ B 32 EuSiME sty Aolsg 383 WukA] 7o) A Slth shitd Aol WaAlE
o] vlmA e el A, tre AFH - olgy A7t FHEHAT B AFelMe EEIE HE
3 2219 | REARS A F sty Aol WuiAle MAIEAS HESYL 482 9 fd of
F A5EE 7T F ity Alole ubAld] dis) 738, e F 9 i) 7 58 98 o2 A 4
ke Al Pt Adael ohd, HAY AL e WAL A veldE o Sk 1
I 7SS H4E 7)E A7 oEh Adiegd F B/e] 02~025 B2l Ha dREES o
TFHIE A4 B IAAE BL=0.13~0.15 HlA Hao] vRIE-S Ryt 8 AT /58 20N
sliee] Zo] S8 Wo] Y| Jeldon], MAxos 9 fautt olF 4] B9t Al $581itt

HAUBO| : 5B TY AW, BN B sle Aol FA, WAAS, §52

Abstract [J Recently, some attempts to construct slit caisson-type breakwaters are made in Korea. Since slit
caisson-type breakwaters are suitable for relatively deep sea areas, a lot of theoretical and experimental
researches have been performed. In this study, the reflection characteristics of vertical slit caisson breakwaters are
investigated based on the measured data in two-dimensional hydraulic model tests with irregular waves. The
experiments were conducted for various cases; variation of porosity of perforated-wall, width of wave chamber,
number of slits for single- and double-chamber, respectively. It is found that in the case when the wave steepness
(H/L;) is small, the reflection coefficients are large. The existing researches have shown that the wave reflection
is minimized when the nondimensional width of wave chamber B/L. is about 0.2~0.25 for the regular waves.
However, for the irregular waves the reflection is lowest when B/L; is 0.13~0.15. For a same porosity condition,
the wave dissipation is stronger as the width of slit is larger. The double-chamber caisson is superior to single-
chamber caisson in the wave dissipating effects.

Keywords : hydraulic model test, irregular waves, vertical slit caisson breakwater, reflection coefficient, wave
chamber
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Fig. 1. Installation of model structure and wave flume.

Table 1. Wave conditions of hydraulic model test

B 2y

Hy(m) Ty(sec) Hy(cm) Ts(sec)
4.38 0.8
493 0.9
5.48 1.0
6.57 12
7.67 1.4

0.6, 1.2 2,4
8.76 1.6
9.86 1.8
10.95 2.0
12.05 22
13.15 2.4
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Fig. 3. A case of perforated-wall model(E=40%, N=3).
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Table 2. Test cases of slit caisson with single chamber

&N EN
B B
3 1 A F(B): 15cm & 1477 F(B) 30cm f& 14 54 Z(B): 45em
AU H-FH) AR H-EH) AR HF-39)
AE-E(E) slit 32(N) FFE(E) slit 2~(N) F3EE) slit 3~ (N)
20% 3 20% 3 20% 3
30% 3 30% 3 30% 3
40% 3 40% 3 40% 3
50% 3 50% 3 50% 3
40% 4 40% 4 40% 4
60% 4 60% 4 60% 4
50% 5 50% 5 50% 5
Table 3. Test cases of slit caisson with double chamber
be2. neber. ni €1, N1 :ez. N2 €1, N1
B B 8
82 /1 82 81 ‘_Eg B8l
#% 24 454 Z(B). 7% 24 592 ZB): 57 24 54 2@y
Bil=15cm B2=15cm Bl=15¢m B2=30cm Bi1=30cm B2=15cm
Ay 80 Ay R-31he ey a3
g | slitg | 38 | slits | AFE | slitg | 3 | ditd | KFE | slitF | HFE | slies
(E1) (N1) (E2) (N2) (E1) (NI) (E2) (N2) (El) (N1) (E2) (N2)
20% 3 30% 3 20% 3 30% 3 20% 3 30% 3
20% 3 40% 3 20% 3 40% 3 20% 3 40% 3
20% 3 40% 4 20% 3 40% 4 20% 3 40% 4
20% 3 50% 3 20% 3 50% 3 20% 3 50% 3
20% 3 50% 5 20% 3 50% 5 20% 3 50% 5
30% 3 40% 3 30% 3 40% 3 30% 3 40% 3
30% 3 40% 4 30% 3 40% 4 30% 3 40% 4
30% 3 20% 3 30% 3 20% 3 30% 3 20% 3
40% 3 20% 3 40% 3 20% 3 40% 3 20% 3
40% 3 30% 3 40% 3 30% 3 40% 3 30% 3
40% 4 20% 3 40% 4 20% 3 40% 4 20% 3
3314 A8 A ZB) Akt L) HIBAe) g WAL 9]
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Fig. 4. Reflection coefficients of single chamber; (a) E=20%, N=3, (b) E=30%, N=3, (c) E=40%, N=3, (d) E=50%, N=3, (¢) E=40%,

N=4, (f) E=60%, N=4.
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Fig. 5. Comparison of reflection coefficients varying with slit
number of perforated-wall for single chamber; (a) H=2 cm,
E=50%, (b) H=4 cm, E=50%.

3 AT 3L &3] A3 FuEE £330y
o] $3E 3 WUE VASAAL wiwmEignl Aweel
FEEEDE 20%, 30%, 40%011L, FE87H ) FFEEDS
20%, 30%, 40%, 50%<] 75 thal] F-45199.0m, 37)
9} slit F+(N1T} N2)E 7HAle 39S ez 15t 4
PAT= 9P A8 = Bl=15em, B2=15cmg] 7359}
B1=15cm, B2=30cm?! 739~ 18] 11 B1=30cm, B2=15cm
%l A2 FESt] AFEaEE YARS-S B3]

Fig. 6(2)%} Fig. 6(b)y= B1=15cm, B2=15 cmo] t§
ZA7ol1l, Fig. 6(c)% Fig. 6= Bl=15cm, B2=30cm®]
)3} Ao ™, Fig. 6(e)2} Fig. 6(H B1=30cm, B2=15cm
%l 790l tigt Axjolr). APANE AHEE AHFHS
£ El1=30%, E2=20%°) A El1=40%, E2=20%%] 73$-
ol Yig AaH7 71 Al Vel 2 9] &
F&9 2 BE A3t FARE HAIEAS Hol|
T L] H-E8(EDe] 20%% B0t 7P avbaat
7} A& Ao Vepyit). 8li B RZA) & A9t
Zhe SR} ghAbgo] B Yeldon £ A¢ ms
B/L:=0.15914 A whal&-S B

Fig. 72 13 147 #F 249 JRE-& vl EA1



270 olER1 - ZAF
1.0 10
o E1=20%, E2=30% © E1%20%, E2=30%
09 » E1220%, E2=40% 09  E1=20%, E2=40%
o8  E1=20%, E2=50% o8 2 E1=20%, E2=50%
= 4 E1=30%, €2=40% || = & E1=30%, E2*40%
a7 aE1=30%, E2=20% { %07 o E1=30%, E2=20%
2 » E1=40%, E2220% || 2 » EV=40%, E2:20%
<08 o E1=40%, E2w30% J| 06 © E1=40%, £2=30%
2 ! E
05 < 05 &I
-§0 ] gi § 0.4 i &
=0 LA = "
3 Vg, s ! ; 3 by , & ¢ .
—-=03 =g — 03 l i o r
® 1 = Y L) &
&, 2 . Ll L i &, &
¥ =] a ]
n -
o1 o1
0.0 0o
0.00 008 010 0.18 0 028 030 035 0.00 0.08 010 015 020 025 0.30 035
B/L, B/L,
(@) (b)
1.0 1.0
o E1=20%, E2=30% 0 E1=20%, E2+30%
08 © E1=20%, E2=40% 09 ® E1=20%, E2=40%
08 » E1=20%, E2#50% o8 » E1=20%, E2=50%
=0 4 E1=30%, E2=a0% f| = 2 E1230%, E2=40%
2o7 o E1=30%, E2¢20% [| 2oy 0 EV=30%, E2=20%
2 wE1md0%, E2=20% || 2  E1=40%, E2=20%
Sos o Erndon E2-20% |} o0 o E1=40%, E2=30%
gos - ; 3 . Sos = 3
a s
§°4 | PP ° ° ¢ §0, .. . o § . ] s
Zo. . + = g *
gaa tfy ° 80.1 0 . > 3 -
= U L L 5 = L]
g, bl I g, i 3 s . R
LAl o1
00 00
000 005 [+314] 018 0.20 028 030 03 040 045 [e3:4) 000 0.08 010 015 0.0 0.28 030 036 040 0.45 080
8/, B/L,
(©) (d)
1.0 10
o E1=20%, E2=30% o E1=20%, E2=30%
09 * E1=20%, E240% 09 * E1=20%, E2n40%
o8 2 E1=20%, E2=50% o8 a E1=20%, E2=60%
=" A E1=30%, E2=40% | = + E1=30%, E2=40%
So7 0 E1=30%, E2x20% H So7 © E1230%, £2+20%
2 = E1=40%, E2=20% || 2 ® E1=40%, E2=20%
'g“ o E1=40%, E2=30% Eos o E=40%, E2=30%
0s ©os
¥ ¥
5,, N —t o . 4 8,, | N 8 H 2
.- ] - I [y
8 i . L ) s 3 N . 8 > 5
203 —y—w T =03 5t - « L v i
]
&, 2., g &
ot <X ]
(X 00
Q.00 006 010 015 020 0.25 030 0.35 0.40 0.45 050 000 cos [¢A1+] a1s c20 025 3.30 a35 ad0 Q45 g
B/l B/ L,
(€ 0]
Fig. 6. Comparison of reflection coefficients varying with porosity of perforated-wall for double chamber. (a) H=2 cm, B1=15cm,

B2=15 cm, N1=3, N2=3, (b) Hy=4 cm, B1= 15 cm, B2=15 cm, N1=3, N2=3, (¢) H=2 cm, B1=15 cm, B2=30 ¢cm, N1=3, N2=3,
(d) He=4 cm, B1=15cm, B2= 30 cm, N1=3, N2=3, (¢) H=2 cm, B1=30 cm, B2=15 cm, N1=3, N2=3, (f) H=4 cm, B1=30 cm,

B2=15cm, N1=3, N2=3.
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Fig. 7. Comparison of reflection coefficients for single and double chamber; (a) E=20%, B=30cm, N=3 vs. E1=20%, E2=30%,
Bl=15cm, B2=15 cm, N1=3, N2=3, (b) E=20%, B=30cm, N=3 vs. E1=20%, E2=40%, B1=15cm, B2=15cm, N1=3, N2=3, (c)

E=30%, B=30 cm, N=3 vs. E1=30%, E2=20%, Bl=15cm, B2=15cm, N1=3, N2=3, (d) E=40%,

E2=20%, B1=15cm, B2=15cm, N1=3, N2=3.
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