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Synopsis

Seismic performance is a major factor in the overall performance of mooring facilities. Especially for
facilities with high earthquake resistance, seismic response analysis is necessary to predict the degree of
damage to facilities in the event of a level-2 earthquake. It is important to understand how the selection of
one input condition from various types of soils will affect the seismic response analysis. However, it is not
easy to analyze a large number of cases with this input condition due to the large calculation load associated
with seismic response analysis. For this reason, today, performance verification of earthquake resistance is
generally performed with reference to analysis results obtained from just one fixed input condition.

In this study, we used singular value decomposition to extract only significant information from seismic
response analysis results based on a vast amount of information regarding gravity-type quays. In addition,
we associated the extracted information with input conditions using the least squares method, an approach
known as the “reduced-order model.” This model enables an understanding of the effects of varying the
input conditions on the seismic response. Lastly, we provide examples of the potential use and further

development of this method.
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