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Synopsis

Due to global warming and climate change, reports indicate that sea levels will rise and typhoons
will become more intense. Therefore, it is necessary to implement appropriate countermeasures, such
as increasing the height of breakwaters or seawalls. When doing so, the joint surface between existing
concrete and newly cast or precast concrete must be roughened to ensure structural integrity. However,
the mechanical properties of roughening are not considered in the design process of elevated
breakwaters or seawalls. Additionally, since roughening all joint surfaces is required in civil
engineering structures, the process is time-consuming and labor-intensive. Thus, a surface roughening
method with well-defined mechanical properties that is more efficient and less labor-intensive is
desirable.

In this study, the authors focused on a roughening method utilizing a cylindrical shear key for the
joint surface between existing and newly cast concrete. This method was initially developed for
buildings, so its applicability to civil engineering structures, such as breakwaters and seawalls, must
be evaluated. Tensile strength, bending strength, and shear strength tests were conducted to assess
the mechanical properties of the shear key. Additionally, for future application in raised breakwaters,
a full-scale shear test was performed, and a design equation for the shear strength of the shear key

was proposed.
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