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7. Coupled Hydrodynamic Response Analysis Based on Strong Motion
Earthquake Records of Fill Type Breakwater in Deep Sea

Tatsuo UWABE*
Hajime TSUCHIDA**
Eiichi KURATA™®**

Synopsis

The best way to grasp the dynamic behavior of the structure is to analyze the accelero-
grams recorded on the structures. Though the advances of the computer have been achieved
in calculating earthquake response easily, it is necessary to prove the validity of the calcula-
tion method, modeling and material properties for design purposes. From these standpoint
this paper describes the analysis of the accelerograms recorded on the large composite type
breakwater which was designed for the tsunami prevention, and the study to prove the validity
of coupled hydrodynamic response calculation method by means of the accelerograms. As
the material of the breakwater’s mound discussed here is the big rubblestone, usual dynamic
soil tests can not be used for the study of the dynamic behavior of the material. This paper
discussed the validity of the strain dependent characteristics of the mound’s material estimated
from the earthquake response calculation.

The Ofunato breakwater which was designed to attenuate the effects of tsunami in the
bay is located at a mouth of Ofunato Bay in the water depth of —38 m. The breakwater con-

. sists of rock-fill mound of 19 m high and concrete caissons of 20 m high on the mound. The
strong motion accelerographs were installed on the top of the caisson, on the top of the mound
and on the base rock. 5 sets of the acceleragrams whose maximum acceleration of the base
rock were 3, 8, 9, 66 and 161 Gal were obtained until 1982. The transfer functions between
the caisson top and the base rock were calculated from digitized accelerograms. The accelera-
tions computed by the equivalent linear method on the coupled hydrodynamic response were
compared to the observed accelerations. .

Comparing the accelerograms of the caisson’s top with those of the base rock, the top of
the caisson shows clear responses. The response ratio of the caisson’s top to the base rock
decreased with the increase of the maximum acceleration of the base 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 to the nonlinear characteristics of the mound’s
material. The comparison of the coupled hydrodynamic response using the equivalent linear
method with the observed accelerations showed a relatively good agreement. And the estimat-
ed strain-dependent characteristics of the mound’s material was almost equal to the cyclic
triaxial test results of the gravel.

* Chief of Earthquake Disaster Prevention Laboratory, Structures Division.
** Director of Structures Division.
*++ Member of Earthquake Resistant Structures Laboratory, Structures Division.
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