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Influence of Wave Chamber Slab on Wave Pressure on First and
Second Wall of Perforated Caisson Breakwater

ABSTRACT

In this study, the effect of wave chamber slab on wave pressure along the first and second wall of the perforated caisson breakwater was
investigated by performing physical experiment. The experiment was performed without and with the wave chamber slab of the
perforated caisson by varying the front wall porosity. The discrepancy in magnitudes of the measured wave pressure along the both
walls of the perforated caisson was apparent according to the existence of the wave chamber slab as significantly greater pressures were
acquired for all the test cases when the wave chamber was closed upward by the slab. As a result, the magnitudes of the total wave force
calculated by integration of the measured wave pressure also were much larger for the caisson breakwater having the wave chamber
slab, exceeding the value based on the well known Takahashi's formula (Takahashi and Shimosako, 1994). With respect to the porosity
of the front wall, meanwhile, higher pressures were obtained with a larger porosity, at both the first and second wall of the breakwater.
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Fig. 1. Six Different Wave Phases on the Perforated Caisson Defined by Takahashi and Shimosako (1994)
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Table 1. Modification Factors for Horizontal Wave Forces on Perforated Caisson

Phase

Value

A =0.85, A, =0.4(if " < 0.75),0.3/a’(if & >0.75)

Crest I A =1.0, A,,=0.4(f o < 0.75), 0.2/a" (if " >0.75)

Ap1=0, Mgy =0

Ag=0.7, Ay=0

Crest Ila A =0.75, A;,=0

A =20B/3L(if B/L < 0.15), 1.0Gf B/L>0.15), A, =0.56(if o < 25/28), 0.5/a’ (if o >25/28)

Ag=0.3, A=0

Crest IIb A =0.65, A,,=0

g =LAGEH . /h <0.1), 1.6-2H,

max max

/h(f 0.1 < H

/h <0.3), 1.0GF H,,, /h = 0.3), Ap,=0

max

h: the water depth in the wave chamber
B: the width of the wave chamber
L: the wave length at water depth h
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Fig. 3. Front and Side View of the Caisson Model (unit: mm)

Fig. 4. Photograph Showing Experimental Setup of the Model
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Table 2. Test Wave Conditions

7,0 H, (cm) 5
1.35 6.3,7.3,10.0,13.2, 16.3 0.025 ~ 0.065
1.88 48,72,9.5,119,14.7,189,23.9 0.012 ~0.061
2.44 8.0,11.8,16.1, 19.5,23.1 0.015 ~0.043
2.71 11.8,17.8,23.1 0.020 ~ 0.039
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