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A Study on the Construction of Resilient Structures for Caisson-

Type Breakwaters Using Partial Solidification of the Rubble Mound

Tatsuya MATSUDA
(Toyohashi University of Technology)

Abstract :

This study focuses on a solidify method of inject grout into a rubble mound under a caisson. In
this study, analyzed the behavior of a caisson-type breakwater under monotonic loading when part
of the rubble mound is partially solidified. This analysis was conducted using both centrifuge model
experiments and numerical simulations employing the Distinct Element Method (DEM). The results
indicated that although the dimensionless horizontal load slightly increased under certain
conditions, there were no significant differences with or without the countermeasure. However, in
terms of caisson tilt progression, the tilt increased with loading in the absence of the
countermeasure. Conversely, the countermeasure effectively suppressed the tilt, with broader
improvement widths yielding better results. This indicates that applying countermeasures with a
certain width can maintain wave resistance performance even under external forces. Finally, to
better replicate damage and failure of the improved body, this study conducted a simulation of the
uniaxial compression test using a bond model, which successfully reproduced the peak strength at
failure. Future work will involve sensitivity analysis of parameters related to the bond model to

better reproduce the load-displacement relationship.
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