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Development on Displacement Measurement and Stability Evaluation Support System
of Mooring Facilities after Earthquake by RTK-GNSS

Hirotaka ITO*
Eiji KOHAMA**

Synopsis

It is necessary to make a quick judgement on availability of the mooring facilities to use them for
transportation of emergency supplies and personnel for rescue activities by ships after an
earthquake. However, it is difficult to accurately understand how they have been damaged and the
performance have been degraded by the earthquake motion. In such a case, it is conceivable to
judge from the residual horizontal displacement of the top of the mooring facility, but it is not easy
to accurately measure the residual horizontal displacement in a situation where a wide area or local
ground movement occurs during an earthquake. Even if the displacement is confirmed, it is difficult
to judge whether it can be used if the relationship between the residual displacement and the
instability of the facility is unknown. Accordingly, in this research, we examined a method to
quickly and accurately measure the residual horizontal displacement and the stability evaluation
method using the residual horizontal displacement for mooring facilities after an earthquake.

As a quick and accurate method to measure the residual horizontal displacement of mooring
facilities, we examined the method to exclude crustal movement by setting the position of
RTK-GNSS base station out of the area affected by local ground movement due to revetment
deformation and liquefaction. We also developed a smartphone application that can operate GNSS
receiver and display the measurement results. As the stability evaluation method, a series of
earthquake response analyses was conducted with the large and small size earthquake motions, and
the relationship between the residual horizontal displacement and the damage state of structural
members. In addition, the application is provided with the information on the relation between the
displacement and damage of members, so that the residual horizontal displacement can be measured
and the stability can be evaluated at the same time. On-site examination was also performed to

confirm the measurement accuracy and function operation of the developed application.

Key Words: RTK-GNSS, mooring facilities, residual horizontal displacement,

stability evaluation support, application
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