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Abstract

A seawall is one of the important structures for tsunami protection to prevent flooding at a
nuclear power plant site. In order to maintain the tsunami protection function, it is necessary to
well understand the characteristics of the tsunami wave force and evaluate the structural
integrity of the seawall.

Regarding the design and evaluation of the tsunami protection measures, Regulatory Guide
for Reviewing Design Basis Tsunami and Tsunami-Resistant Design, enforced in June 2013,
requires to “confirm the technical basis to be considered on the loads due to tsunami such as
wave pressure and impact force, (for example, the interim guideline of the Ministry of Land,
Infrastructure, Transport and Tourism (MLIT) and so forth) and its applicability”. Regulatory
Guide for Reviewing Tsunami-Resistant Design on Construction Plan prescribes in the same
manner. According to the MLIT’s interim guideline issued in 2011, the hydrostatic pressure
corresponding to three times of the design tsunami inundation depth without the structure
(hereinafter referred to as the seawall), or a value of water depth coefficient is 3, shall be
applied for the design tsunami pressure distribution acting on the seawall. However, it is
reported from previous studies done by other authors that the value of the water depth
coefficient could be above 3 depending on the conditions such as tsunami magnitude, seafloor
topography, and location of the seawall.

In this study, hydraulic model tests and their numerical simulations were conducted in order
to clarify the applicability of the value of the water depth coefficient. As the results, it was
confirmed that the value of the water depth coefficient increased with the Froude number,
which is a non-dimensional number defined by the ratio of the inertia force to the gravitational

force, and might exceed 3 when the Froude number became larger than 1.5.
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Figure 2. 1 Tsunami Pressure Acting on Seawall
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