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Synopsis

In performance verification of pile-supported wharves for Level 1 earthquake ground motion, it is
necessary to calculate the natural period of the pier, because the seismic coefficient is determined from the
acceleration response spectral ordinate corresponding to the natural period. However, there is no specific
description in the current Japanese technical standards for port facilities published in 2018 in terms of
when and how the effects of “hydrodynamic pressure” and “inertia force acting on water in piles” should
be considered in the evaluation of the natural period.

In this study, finite-element models of 20 pile-supported wharves designated as high earthquake-
resistance facilities were collected from all over the country. The effects of “hydrodynamic pressure” and
“inertia force acting on water in piles” on the calculated natural period was examined based on the results
of dynamic analyses (using FLIP program). Furthermore, the relationship between the “ratio of natural
period” and the “ratio of weight” was mathematically formulated. Thus, a predictive model of the “ratio
of natural period” was established. Finally, a procedure was developed for use by practitioners to consider
the effects of hydrodynamic pressure and inertia force acting on water in piles for the determination of the

seismic coefficient.

Key Words : Port and Harbor Facilities, Pile-supported Wharves, Water in Piles, Added Mass,
Hydrodynamic Pressure, Natural Period, Ratio of Weight, FLIP, MCMC
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