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Interaction Effect between Caissons by Installation of New Caisson on Existing
Caisson Breakwater in Second Order Stokes Wave Condition
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Abstract : In order to increase the structural stability of existing caisson breakwater, the design and the construc-
tion is carried out by installation of new caissons on the back or the front of old caissons. In this study, we use the
ANSYS AQWA program to analyze the wave forces acting on individual caisson according to effects of wave
structure interaction when new caissons are additionally installed on existing caisson breakwater. Firstly, the wave
force characteristics acting on the individual caisson were analyzed for each period (frequency) in the frequency
domain. In time domain analysis, the dynamic wave force characteristics were strongly influenced by the distance
between caissons on the frequency at which the unusual distribution of wave forces occurs.

Keywords : wave structure interaction, caisson, wave force, time response analysis, ANSYS AQWA
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Fig. 1. Definition sketch of numerical model for a rectangular caisson breakwater.
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Table 1. Cases of numerical analysis
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Case Name GL (mm) GW (mm) Shape
SO-GL125 125 -
Single origin SO-GL250 250 -
SO-GL1000 1000 -
S-GL125 125 -
Single S-GL250 250 -
S-GL1000 1000 -
D1-GL125 125 250
Dual 1 D1-GL250 250 250
D1-GL1000 1000 250
D2-GL125 125 1500
Dual 2 D2-GL250 250 1500
D2-L1000 1000 1500
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<Comparison of total wave force>
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Fig. 2. Wave force of single origin case in frequency domain analysis.
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Fig. 3. Wave force of single case in frequency domain analysis.
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Table 2. Comparison of ratio with wave length for single origin and single case

Wave condition Wave length Ratio
(sec) (m, L) (GL/L)

Thickness ratio Thickness ratio
(SO/L) (S/L)

0.0023
T=6.5 54.149 0.0046
0.0185

0.1847 0.3971

0.0018
T=28.0 70.883 0.0035
0.0141

0.1411 0.3033

0.0015
T=9.0 81.710 0.0031
0.0122

0.1224 0.2361

0.0012
T=115 108.083 0.0023
0.0093

0.0925 0.1989
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Fig. 4. Comparison of wave force between single origin and single in time domain analysis.
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Fig. 5. Wave force of dual 1 case in frequency domain analysis.

Table 3. Comparison of ratio with wave length for dual 1 case

Wave condition Wave length Ratio Ratio Ratio
(sec) (m, L) (GW/L) (GL/L) (GL/GW)

0.0023 0.50

T=65 54.149 0.0046 0.0046 1.00
0.0185 4.00

0.0021 0.50

T=7.0 59.807 0.0042 0.0042 1.00
0.0167 4.00

0.0019 0.50

T=175 65.381 0.0038 0.0038 1.00
0.0153 4.00

0.0014 0.50

T=95 87.052 0.0029 0.0029 1.00
0.0115 4.00

0.0012 0.50

T=115 108.083 0.0023 0.0023 1.00
0.0093 4.00

0.0010 0.50

T=13.5 128.752 0.0019 0.0019 1.00
0.0078 4.00
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Fig. 6. Comparison of wave force between front and rear caisson for dual 1 case in time domain analysis.
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Fig. 8. Comparison of wave force between front and rear caisson for dual 2 case in time domain analysis.
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