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ABSTRACT

Recently, the frequency and intensity of typhoon-induced wave loading are increasing due to changed marine environments
such as climate change. In addition, frequent earthquakes are causing a lot of damage around the world, including in Japan,
Chile, Haiti, China, and Indonesia. In Korea, damage from typhoons has also been increasing since the 2000s, and the
frequency and intensity of earthquakes are also increasing. Korea is surrounded by sea on three sides, so typhoons can cause
a lot of damage to coastal structures, and earthquakes also cause a lot of damage to coastal structures. As such, the frequency
and intensity of typhoon-induced wave loading and earthquakes are increasing both domestically and internationally, but
there is no research linking typhoons and earthquakes. Therefore, in this study, numerical analysis was performed for a total
of four cases by linking typhoon waves and earthquakes to the caisson breakwater. Numerical analysis was performed by
applying wave loads in Case 1 and seismic wave in Case 2, seismic wave after wave loads in Case 3, and wave loads after
seismic wave in Case 4. As a result of the numerical analysis, it was confirmed that in Case 3 and Case 4, which linked
a typhoon and earthquakes, the damage caused by each load increased compared to Case 1 and Case 2 because the load
was applied while the existing ground strength was reduced. In addition, it was confirmed that the greatest damage occurred
in Case 3, in which seismic wave were applied after the wave loads.
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Fig. 4. Wave period history : Maemi and Nari (Kim, 2014)

Table 1. Design wave properties applied 3D—NIT
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Table 2. Soil parameters for analysis

o6 Unit weight ~, Poisson's ratio Elastic modulus E Cohesion C Internal friction angle
P (KN/m?) (kN/mf) (kN/P) @)

Sand 19.0 0.35 10,000 — 31
Weathered rock 250 0.22 3,900,000 - 30
Rubble mound 18.0 0.25 90,000 - 40

Concrete 23.0 0.25 25,000,000 - -
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Fig. 22, Effective stress path in elements (Case 3)
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