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An Experimental Investigation for Hydraulic Characteristics
of Solid and Perforated-wall Caissons of a Mixed Type Breakwater
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Abstract 0) Hydraulic experiments were carried out to investigate the hydraulic characteristics of solid
and perforated-wall caissons of a mixed type breakwater for regular waves of various heights and
periods. It was found that a perforated-wall caisson is more advantageous than a solid caisson for
such hydraulic characteristics as reflection, transmission, and runup at the front face of the caissons
and that the experimental results agree reasonably well with existing theoretical or empirical relation-
ships. Especially the reflection coefficient of a perforated-wall caisson. mainly governed by the resona-
nce in the wave chamber, was found to be minimum when the width of the wave chamber is
approximately a quarter of the wave length in the wave chamber.
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Fig. 1. Schematic diagram of experimental setup.
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Fig. 2. Mllustration of perforated-wall caisson breakwater.
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Table 1. Summary of experimental conditions and resulting hydraulic characteristics

Wave Wave Solid caissog, Perforated-wall caisson
period height Reflection Transmission Runup Reflection Transmission Runup
(sec) (cm) coeff. coeff. (cm) coeff. coeff. (cm)
18 150 0.78 0223 288 057 0.090 252
120 0.80 0.078 232 059 0.042 200
9.0 0.80 0.032 180 0.54 0.034 152
58 0.79 116 051 100
16 145 077 0.203 270 055 0.052 240
115 0.84 0.069 224 0.56 0.032 200
9.0 0.84 0.031 174 053 0.023 14.8
6.5 0.81 12,6 0.50 10.5
55 0.86 106 048 88
14 145 0.71 0.121 278 047 0.028 240
115 0.78 0.061 220 048 0.025 18.8
95 0.78 0.032 186 045 0.022 153
75 0.79 148 044 120
55 081 10.8 043 9.0
12 145 0.69 0.126 280 0.38 0.028 28
120 072 0.060 240 043 0.020 20.0
9.0 0.78 0.034 192 046 0.020 156
62 0.81 126 0.40 100
1.0 122 0.53 0.082 228 038 0011 184
11.0 0.52 0.096 199 0.29 0.024 180
95 0.56 0.045 20.1 035 0.020 16.5
85 0.73 0.022 174 042 0.018 14.1
55 0.79 11.8 035 10.6
0.92 62 091 039
46 0.89 036
32 092 0.36
0.84 52 0.73 041
34 0.73 042
26 0.89 040
0.78 42 092 047
34 0.85 046
26 0.85 046
0.72 24 098 0.57
12 095 0.55
0.64 22 097 0.65
12 0.88 0.70
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Fig. 3. Reflection coefficient vs wave steepness. [, solid
caisson (present study); O, solid caisson (Tanimoto
et al 1976). +, perforated-wall caisson (present
study). X, perforated-wall caisson (Tanimoto er al
1976).
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Fig. 4. Reflection coefficient vs nondimensionalized wave-
chamber width for perforated-wall caissons. O, pre-
sent study; *, Tanimoto er al (1976).
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Fig. 5. Wave runup as a function of H,'/gT>. O, solid cai-
sson; *, perforated-wall caisson.
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Fig. 6. Wave runup as a function of d/H,’. O, solid cais-
son; %, perforated-wall caisson.

H], d/H, 9] Wste} vingd A3}, H)'/gT? 7} 713kl
w2} R/H, 0] #Fadke A3-E el d/H o] $7t
ol w2t R/H, o] F7tshes A¥ds 2ot

B AdeA #33 Skt AL¥ Fel, R/H/¢
H,'/gT? 2 do/H, k2] 847} Figs. 5 % 6l #] 4] =

Atk 714 dem RS AelAe] fAle R 22
emE AHEsbh AbEe) ST Zvle shA|R
SPMel| AA|= Az} wlsgh Ak o, {7
Aol AL FFAelEdd vls HEY o7} F
ol felghg o ¢ Uk

3.3 mEE

0.4
0.3 +
L 0.2 4

0.1
] . lLoce
— : EQ

OO T T T 7 7 T T 7T T T 1T 7T T 17
0.0 0.5 1.0 1.5 2.0

he /Hi

Fig. 7. Transmission coefficient vs nondimensionalized
crest height. O, solid caisson; %, perforated-wall
caisson; —, Goda’s (1969) design curve.
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