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Investigating the performance of breakwaters during the failure process has recently been mainly emphasized
inside Japan. Performance can be evaluated through reliability design methods based on the deformation level
using parameters such as sliding. Although it has not yet been completely applied to actual design due to
the difficulties of considering all design conditions, it is expected to become one of the essential design
methodologies in the future. Caisson breakwaters are among the most commonly constructed breakwaters,
especially in Japan. Sliding is their most frequent failure mode, and even though it is not allowed under
conventional design, caissons canmaintain their functionality even if a limited amount of it occurs. Breakwater
caissons’ performance during the failure process was investigated in this study by developing a reliable design
method to evaluate the effectiveness of introducing horizontal plates to reduce the caissons’ sliding motion.
Such structure proposal was based on the hypothesis that a horizontal plate located at the harborside could
increase the water constriction during the movement of the caisson, increasing the hydrodynamic response
through parameters such as the added mass and, consequently, decreasing the expected sliding distance and
expanding the structure’s functionality

Chapter 1 of this study provided a general background on vertical breakwaters along with the problem statement,
objectives, and research approach.

Chapter 2 examined documented vertical breakwater failures due to impulsive pressures and reviewed and
summarized fundamental and recent studies involving impulsive pressures from a caisson design viewpoint,
including prediction methods to estimate the maximum impact load and existing models for wave loading and
dynamics of caisson breakwaters.

Chapter 3 described the derivation of a model for caissons with horizontal plates (non-regular caissons) and
the methodology to estimate the hydrodynamic coefficients of the dynamic response and the sliding for these
structures.

Chapter 4 discussed the application of the models derived in Chapter 3. The influence of the plate’ s geometric
characteristics and arrangements on the pressures, the hydrodynamic parameters added mass (constant added
mass) and damping coefficient (memory effect function), and the caisson’s sliding were the objects of
discussion. Assessments of the wave s rising time and magnitude were also performed, showing their strong
influence on the caisson sliding

Chapter 5 described the physical model tests for the impulsive wave generation, forces, and motions of the
caissons, both regular and with horizontal rear plates. A numerical calculation was also conducted to
investigate the reproducibility of the analytical method and the experimental wave generation. The influence
of the plates on the caisson’ s sliding during physical tests was discussed, as well as the fit of the analytical
models from further analysis of the resultant data from the wave—induced caisson sliding tests.

The study concluded that the current models for regular caissons sliding should not be applied to caissons
with horizontal plates. The proposed model led to a good representation of the physical phenomenon, and although
an increment in the added mass was seen, its influence on the sliding was reduced by the effect of the damping
parameters. Furthermore, the horizontal plates were found to affect the sliding of the caisson breakwaters

Their impact was positive for plates at the surface, leading to sliding reductions, while the submersion
negatively affected such parameters. On the other hand, increments of the plate length also had a good effect

decreasing the displacement of the caisson under the same conditions. However, their positive influence
decreased for plates over two—thirds of the water depth. These and other findings were summarized in Chapter

6, responding to the research questions and providing recommendations for future investigations on the topic
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