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Experimental Investigation for Evaluating Wave Forces
on Perforated Caisson with Two Wave Chambers
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Abstract : Design formula for estimating the wave loading on the perforated caisson having two wave chambers is
yet available. In this study, the analysis results are presented with the experimental data for the wave force acting on
such a breakwater model. Based on the experimental results, it was able to clarify the variation of wave action
according to five different wave phases that are associated with peak wave loading at the three vertical walls. Then
the force adjustment factor for double-chamber caisson was estimated, similarly as Takahashi and Shimosako
(1994), which needs to be further validated with subsequent experiments and practical application in the field.

Keywords : perforated caisson, wave chamber, middle wall, wave force, physical experiment
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2. Takahashi IZ}2t ZAl

2 7 Ugo] Takahashi T} 32 (Takahashi and
Shimosako, 1994)°] 7/te ZA7} &= 28] 9 Bxjukd
I AGs] Ak ] wiEel AT HE-2 7]ssh]ell ekA
Takahashi FSI321S 72 02 Qokslo] A|AslaiA} S},

Takahashi 3+$+&2-2 Goda &%) (Goda, 1974y 7|23
ARKE FA o2, Aol siet p it At pe o

=7} o] Axkgict,
P = 0.5(1+cosO)(A o, + Aarcos O)wyH, (1)
Py = 0.5(1+cosO) Ao, azw,H, 2)
a* = max{ o, a;} 3)
a, = 0.6+0.5[(47h/L)/sinh(4 h/L)]’ 4)
ay = 1—(h'/h)[1-1/cosh(2nh/L)] 5)
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3, [ AAIFS 3, ' Aol vierA S A, he Tt
W E(toe) AR A ] TS 27 rERAT
Takahashi 33182 4+= A h(positive pressure) 2! F-2F

(negative pressure)®] 283 | Z}z} A 71X], & F oA

71 AE oHE 92l wet fa Aol el #Heshe aEE
T2 A Axkebe, o= ZF S HE faAlols HAlel o
S IYEAAT(A), A, 43)2 B TFEA] 4] ?E,_E’%i o]
Folzltt. Table 1°l= Aol Agsh= 7
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Fig. 1. Schematic distribution of the wave pressure on the perfo-
rated caisson at the phase of Crest-Ila defined by Taka-
hashi’s formula.
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Table 1. Wave force adjustment factors for single-chamber perforated caissons given by Takahashi and Shimosako (1994)

Crest-I Crest-Ila Crest-IIb
e 0.85 0.7 03
04 (o <0.75)
A 03/c* (* > 0.75) 0 0
A, | 0.75 0.65
04 (a* <0.5)
Az 02/ (a* <0.5) 0 0
oo 14 (Hy/h<0.1)
ai 0 204/30L" (I/L'<0.15) 1.6—2H,/h (0.1<H,/h<0.3)
1.0 (/L' >0.15) o 0
B . 0.56 (a*<25/28) .
& 0.5/c* (a* > 25/28)
oo 1.4 (Hy/h<0.1)
g 0 204/30L" (I/L'<0.15) 1.6—2H,/h (0.1<Hy/h<0.3)
1.0 (I/L' > 0.15) o)
A 0 0 0
o | 0.75 0.65
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Fig. 2. Experimental setup (unit: mm).
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Fig. 3. Drawings of the caisson model. (a) front view, (b) side view of the model placed on the low mound, (c) side view of the model placed

on the high mound.
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Fig. 4. Graphical description of the five wave phases during pos-
itive wave loading on the double-chamber caisson.
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Fig. 5. Typical time series of the measured force on the model caisson.
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Fig. 6. Normalized wave load on the perforated front wall at the
phase Crest-F.
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Table 2. Wave force adjustment factors for double-chamber perforated caissons.

Crest F Crest Mi Crest Mp Crest Ri Crest Rp
Front slit A1 0.84 0.64 0.77 0.50 0.12
Wall Y 0.69 0 0 0 0
Front non-porous A 1.00 0.90 1.00 0.78 0.54
wall Ao 0.26 0 0 0 0
Ao 0 0.48 0.51 0.31 0.08
Middle wall
. 0 0.26/c* 0 0 0
Api 0 0 0 1.04 1.07
Rear wall
Ao 0 0 0 0.46/a* 0
Former A 0 0.44 0.29 0.55 0.68
chamber floor Ao 0 0 0 0 0
Latter chamber Ay 0 0 0 0.62 0.72
floor - 0 0 0 0 0
. . 1.00 0.90 1.00 0.78 0.54
Caisson bottom
Ain 0 0 0 0 0
1 T 0.8 . . .
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Fig. 8. Normalized wave load on the middle wall at the phase Fig. 9. Impulsive wave components on the middle wall at the phase
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