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2. Characteristics of the Dynamic Response of
Composite Breakwater

against Impulsive Breaking Wave Force

Shigeo TAKAHASHI*
Ken’ichirou SHIMOSAKO**
Tatsuo UWABE***

Synopsis

The magnitude of impulsive pressure intensity is quite large, being several times that
of ordinary wave pressure. However, the shear force at the caisson bottom, which is the
effective pressure producing caisson sliding, is greatly reduced due to the caisson’s
dynamic response. The present study uses model experiments and non-linear FEM
calculations to elucidate the characteristics of such a dynamic response.

The dynamic behavior of a model caisson was experimentally measured in a wave
channel. The shear force occurring at the bottom of the model caisson was found to be
significantly reduced by its dynamic response. The ratio of the peak shear force to the
peak impulsive force varies according to the peak value and duration time of the impul-
sive force.

To reproduce the dynamic response of the caisson, we adopted a FEM calculation
method named “the Bank Earthquake Analysis with Dynamic Water Pressure (BEAD)”.
One advantage of the BEAD method is that it takes into account the pore water in the
seabed and the surrounding water of the caisson. The equations utilized are a kind of
Biot’s equations. The BEAD program can simulate the behavior of the caisson, as well
as that of the rubble mound and soil bed. The input data consists of the shear modulus,
the Poisson ratio, and the permeability of the rubble mound and soil bed, as well as the
input force on the caisson. At each time step in the simulation, the acceleration, velocity,
displacement, stress, and strain are evaluated. The corresponding FEM-calculated
results using the same impulsive wave force indicate good agreement with experimental
results.

In actuality, sand bed and rubble mound are relatively soft in comparison with those of
the model, and therefore, the dynamic response is much more significant. For instance,
when applying the same impulsive force profile, the FEM-calculated ratio of the peak
shear force to peak impulsive force under field conditions is about 409, whereas about
75% in the 1/20 scale model.

Key Words : Impulsive Breaking Wave Force, Dynamic Response;, FEM, Shear Force
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