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Wave Pressure Characteristics of Pile-Supported Breakwater with
the Horizontal Slit Walls

ABSTRACT

This study investigates the wave pressure characteristics of the pile-supported breakwater with single or double perforated walls through
2-D hydraulic experiments and the measured wave pressures are compared to those of wave pressures by Goda’s formula. For single
chamber, the measured wave pressures in the front wall and rear wall decreased to about 25% and 30%, respectively, compared to those
of wave pressures by Goda’s formula. Also, the decrease in the wave pressures for double chamber were about 27%, 53%, and 64% in
the front wall, middle wall, and rear wall, respectively. It was found that the pile-supported breakwater with double perforated walls
was more efficient than the single chamber due to wave dissipation effects of double slit walls with horizontal slits.
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Fig. 1. Concept of Pile-Supported Breakwater
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Fig. 2. Experimental Facilities
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Fig. 3. Schematic Diagram of a Model Structure

Fig. 4. Test Model
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Table 1. Experimental Conditions

Water Porosity (%) Wave condition
Case ID Perforated wall
depth (m) Front wall Middle wall Wave period (sec) Wave height (m)
C1W5 1 0.5 30 0
C1W6 1 0.6 30 0 12 0.08
1.6 0.080.12 0.16
C2W5 2 0.5 30 20 2.0 0.080.120.16
C2W6 2 0.6 30 20

Fig. 5. Model Test for Case C1W5
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Fig. 6. Model Test for Case C2W5
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Table 2. Ratio between Goda Wave Pressure and Measured Wave Pressure

Cases Wave period Wave height Ratio between Goda and measured wave pressure (%)
(sec) (m) Front wall Middle wall Rear wall

1.2 0.08 77 - 68

1.6 0.08 72 - 74

1.6 0.12 73 - 67

CIW5 1.6 0.16 66 - 54

2.0 0.08 85 - 85

2.0 0.12 85 - 76

2.0 0.16 83 - 75

1.2 0.08 82 - 67

1.6 0.08 71 - 59

1.6 0.12 74 - 62

CIW6 1.6 0.16 55 - 47

2.0 0.08 77 - 82

2.0 0.12 72 - 73

2.0 0.16 67 - 74

1.2 0.08 67 42 38

1.6 0.08 60 35 35

1.6 0.12 73 36 31

C2W5 1.6 0.16 61 39 23

2.0 0.08 79 43 36

2.0 0.12 82 44 31

2.0 0.16 81 43 31

1.2 0.08 85 46 40

1.6 0.08 71 44 43

1.6 0.12 71 47 32

C2W6 1.6 0.16 65 55 33

2.0 0.08 76 42 49

2.0 0.12 72 51 40

2.0 0.16 66 58 37
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