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ABSTRACT

Japan is a narrow island country with a very long coastline. A lot of important facilities,
such as roads, railways and residential area, have been constructed in the coastal zone. In
recent years, huge damages in many coastal transportation networks have been brought by
the increase of wave overtopping due to greater scale of low-pressure systems and the sea
level rise. In particular, hindrances due to wave overtopping have been remarkable in many
coastal roads, and personal injuries were also happened by vehicle damages in Hokkaido.

In this study, the damage cases due to wave overtopping were analyzed on coastal roads
in Hokkaido. According to the result of the damage research, it was disclosed that the
permissible wave overtopping rate, which has been used as the road safety evaluation
standard, should be revised considering the irregularity of the waves. Three types of
structures, such as vertical seawalls, gentle sloping seawalls and gentle sloping seawalls
between vertical seawalls, were selected for examining the wave action on vehicles on
coastal roads.

For vertical seawalls, series of hydraulic experiments have been carried out in order to
evaluate the distribution of wave overtopping water thickness and velocity behind the
seawall. The calculation method of horizontal wave force acting impulsively on the vehicle
was developed using the estimated wave overtopping velocity as an evaluation index. The
relationship between the sliding limit velocity and the horizontal wave force were also
formulated. Based on these experimental results, the traffic regulation standard was
newly proposed for the road administrators.

For gentle sloping seawalls, the wave overtopping damage risk of vehicles was shown



for high wave conditions from field observation data. Furthermore, the wave pressure
distribution and horizontal wave force on vehicles were formulated as a function of the
wave overtopping thickness on the road. It was shown that safety evaluating system at
high waves can be significantly improved by applying the proposed calculation method.
For gentle sloping seawalls between vertical seawalls, the mechanism of wave
concentration was clarified by three dimensional numerical analysis and hydraulic
experiments. The horizontal wave force was quantitatively evaluated using the wave
overtopping velocity acting on the vehicle. In addition, vehicle moving patterns due to
wave action were revealed for several running speed conditions by vehicle running
experiments. Based on these results, the safety operating method was proposed for the typical

site conditions.
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