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Coupled Hydrodynamic Response Analysis Based of
Strong-motion and Hydrodynamic Pressure Records of
Composite Breakwater in Deep Sea

Tatsuo UWABE*

Synopsis

Strong-motion and hydrodynamic pressure records obtained on the Ofunato
breakwater which consist of rock-fill mound of 19m high and concrete caissons of 20
m high on the mound were analyzed, and the validity of a coupled hydrodynamic
response calculation method were studied based on the above records. Comparing the
accelerograms of the caisson’s top with those of the base rock, the top of the caisson
shows clear response. The response ratio of the caisson’s top to the base rock
decreased with increase of the maximum acceleration of the hase rock. According to
the transfer function between the caisson’s top and the base rock, the frequency of
the first order which showed the peak of the transfer function decreased with the
increase of the base rock acceleration. This seismic behavior was due io the
nonlinear characteristics of the mound’s material. The hydrodynamic pressures
observed at vertial surface of the concrete caisson were a little small compared with
those calculated from the Westergaard’s formula, The comparisen of the coupled
hydrodynamic response using the equivalent linear method with the observed data
showed a relatively good agreement.

Key Words: offshore structure, strong-motion observation, hydrodynamic pressure,
earthqguake response analysis

# Chief of Earthquake Disaster Prevention Laboratery,  Structural Engineering Division
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