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Synopsis

As mooring facilities in Japan are aging, it is necessary to establish priorities for reinforcement
and repair measures in the maintenance and management of port facilities. In this study, the
reliability index f is used as a concrete index to evaluate the performance of mooring facilities. In
this study, the stress verification of pier steel piles at berthing to ships is examined, and the
possibility of updating the reliability index f to the performance of pier steel piles is discussed,
and the yield stress of pier steel piles obtained in the construction phase and the stress of pier steel
piles obtained from the inspection and diagnosis results in the maintenance phase are also
examined. The paper presents the trial results of the time-series reliability analysis of the reliability
index f from the design phase to the construction and maintenance phases, where the yield stress
of pier piles obtained in the construction phase and the corrosion rate of pier piles obtained from
the results of inspection and diagnosis in the maintenance phase are selected as representative data.

The main conclusions are as follows

The reliability update was performed based on the mill sheet obtained during the construction
phase, assuming that steel with a yield stress 1.2 times higher than the characteristic value of yield
stress was utilized. As a result, the reliability index f of the pier steel pipe pile at the construction
stage increased compared to the result at the design stage, reflecting the effect of the reduction of
uncertainty regarding the yield stress.

The lack of a clear relationship between the yield stress of the pier piles and the location of the
piles in the installation phase is a cause of uncertainty in the performance of the facility itself
during the installation phase. To reduce this uncertainty, it is important to ensure the traceability
of various data available after design.

As an example of a method to evaluate the in-service performance of a facility using a unified
index, a time-series reliability analysis of pier pile stresses was applied. The effect of steel
corrosion rate on the degradation rate of the reliability index f for pier pile stresses is significant,
and understanding the corrosion rate in the maintenance phase through various inspections is also

an important factor in evaluating the retentive performance of pier pile.
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