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Synopsis

The natural period of a pier is an important parameter in seismic design. Recently, the number of cases of improvement of existing
facilities has been increasing. There are cases in which microtremor observation of an existing pier is conducted and used as a
reference when setting the natural period. However, when estimating the natural period using microtremor observation, no
verification study based on actual measurements has been conducted with regard to the effects of waves and tidal level conditions
in the surrounding waters or the existence of an access bridge. There are also many unclear points regarding the vibration mode of
piers and the effect of the location where a seismometer is set.

In this study, continuous microtremor measurement and observation of the water level in front of piers at 3 ports (Onahama Port,
Kawasaki Port, and Kobe Port) in Japan were conducted as a fundamental study to more accurately estimate the natural period of
actual piers. From the observation results, we evaluated the effects of waves and tidal level on the results of estimations.
Furthermore, we conducted comparative measurement between pier blocks with and without access bridges, and evaluated the
effect of the existence of an access bridge. As a new approach, by converting the microtremor observed data (acceleration time
history data) to displacement time history data, we confirmed the displacement trajectories of many observation points in the
vicinity of the natural period of a pier block, and confirmed what kind of mode of vibration was applicable to the behavior of the
pier block. Finally, we described important points in estimating the natural period of a pier by microtremor observation and the
minimum required deployment of seismometers.

As aresult, it became clear that the effects of waves and tidal levels on the estimation of the natural period are small, at least for
the piers considered in this study. It also became clear that the vibration mode of a pier block is different depending on the structural
characteristics. Cases were found in which the translational vibration mode is dominant, or torsional vibration or shear vibration
is dominant. It is possible that an access bridge has an effect on the vibration mode. In the present study, we were not able to
conduct detailed investigation of the vibration mode, but this result indicates the necessity of considering the occurrence of a
vibration mode that was not assumed in the design. As a next step, we need to clarify the relationship between the vibration mode

of the pier block and the structural characteristics, as well as the vibration mode under earthquake motion.
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