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Wave Pressure and Wave Height Distribution around Seawall Structure
Constructed by an Array of TSP Circular Piles
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Abstract : An analytic solution for the interaction between an array of circular piles made by joining trapezoid
steel pipes (TSP) and waves was obtained using an eigenfunction expansion method. First, an analytic model for
the wave scattering of multiple piles fixed at arbitrary positions was derived, and then a simplified model was
obtained assuming that an infinite array of identical piles were deployed perpendicular to the propagating direc-
tion of incident waves. A regular wave experiment was conducted using an experimental model with a scale ratio
of 1/100 in a two-dimensional wave tank to verify the analytic solutions. The analytic results and experimental
results were qualitatively consistent with each other. Using a developed analytic model, we examined the wave
force on the multiple piles and the wave deformation in front of the arrayed piles. The period for the installation
is greatly reduced as the TSP pile can be prefabricated in a factory. In particular, it is possible to install at the soft
seabed. A seawall structure using arrayed TSP piles will be an ideal complement for a concrete seawall in future.

Keywords : eigenfunction expansion method, infinite array of piles, trapezoid steel pipes(TSP), wave force, mod-
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Fig. 1. Definition sketch of multiple porous cylinders in waves.
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Fig. 2. Definition sketch of an infinite linear array of piles.
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Fig. 3. TSP circular cylinder composed of joined trapezoid steel
pipes.
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Table 1. Incident wave heights and reflection coefficients obtained from separation technique of incident/reflected waves.

Wave Incident wave height measured Incident wave height obtained from separation Reflection

period (s) at position #0 [m] technique of incident/reflected waves [m] coefficient
0.45 - 0.0013 0.65
0.5 0.0031 0.0018 0.70
0.55 - 0.0024 1.10
0.6 0.0042 0.0045 0.92
0.7 0.0051 0.0053 0.90
0.8 0.0069 0.0057 0.88
0.9 0.0090 0.0083 0.91
1.0 0.0086 0.0078 0.92
1.1 0.0105 0.0115 0.92
1.2 0.0113 0.0124 0.96
1.3 0.0131 0.0133 1.06
1.4 0.0140 0.0121 1.00
1.5 0.0143 0.0149 0.96
1.6 0.0135 0.0137 0.97
1.7 0.0135 0.0127 0.92
1.8 0.0137 0.0125 0.92
1.9 0.0150 0.0137 0.97
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Fig. 10. Non-dimensional wave forces (|F,[/20g4a’) on a pile as a
function of gap between piles.
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Fig. 12. Non-dimensional wave amplitude along x-axis (b/a =
1.0).
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