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ABSTRACT

Numerous roads running along the coast of Hokkaido have been widened seaward since the 1980s
or been complemented with bypasses to accommodate increased traffic volumes, and seawalls
constructed along many of these new sections have played a significant role in securing safety against
high waves. In recent years, however, damage to these seawalls caused by abrasion and scouring have
become increasingly apparent. For seawalls built on steep ocean beds in particular, subsidence and
scattering of wave-dissipating concrete blocks have been progressing rapidly, causing significant
damage to road-related facilities behind them. Against this background, there is an urgent need to
elucidate the mechanism of seawall damages and to inform practical countermeasures for seawall
designers.

Targeting several coastal roads, this study first investigated the current state of abrasion and
scouring in seawalls as well as damage to seawall facilities on steep ocean beds, and identified
challenges in designing related countermeasures.

The outcomes showed that scouring rapidly progresses at the front of seawall facilities in sandy
coastal areas due to constant exposure to high waves, resulting in the collapse of highway
embankments and road-related facilities. A factor common to such scouring was a reduced foreshore
area, and it was found necessary to clarify foreshore conditions via regular monitoring and install
appropriate wave-dissipating structures.

To help clarify the characteristics of such abrasion, hydraulic model experiments were conducted
on two typical vertical wave-dissipating structure types, such as slit-type seawall and block masonry
seawall. Combining the findings with an existing abrasion amount calculation formula, a method for
predicting abrasion on different components was proposed. A technique for surveying abrasion using
an unmanned aerial vehicle (UAV) was also suggested, and the abrasion resistance of an ultra-high-
strength fiber-reinforced material was evaluated. The practicality of this material was verified based
on its use in construction work on road facilities at Hiro Coast.

In relation to steep ocean bed conditions, on-site damage analysis was conducted for a coastal road
at Lake Shikotsu and a clifftop road on the Shakotan Peninsula. Systematic investigations using
numerical wave analysis and hydraulic model experiments were also conducted to elucidate how the
width of reefs under steep slopes influences the anti-wave stability of wave-dissipating blocks. Based

on the results, correction of conventional calculation based on the Hudson Formula was proposed. As



a countermeasure for conditions such as those observed at Lake Shikotsu, design for a reinforcement

structure based on foot protection blocks was proposed.
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