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Earthquake Response Characteristics of a Port Structure
According to Exciting Frequency Components of Earthquakes
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Abstract : The seismic response characteristics of a port structure were investigated by the earthquake analyses
of the structure subjected to high-, low-frequency component, and Uljin earthquakes. In the Fluid-Structure-Soil
Interaction(FSSI) analysis, the fluid is modeled by the 4-node quadrilateral element which is a modification of a
structural plane element, and the port structure and foundation is modelled by the plane strain element. Since the
present method directly models the fluid-structure-soil interaction system using finite element method, it can be
easily applied to the dynamic analysis of a 2-D fluid-port-soil system with complex geometry. The results of the
seismic coefficient, added mass, and FSSI methods are compared. The results showed that the earthquake with

high frequency components more affects the seismic response of the structure than that of low frequency
components.
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(a) A port structure

{c) Added mass method
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{b) Seismic coefficient method

(d) FSSI analysis method

Fig. 1. A port structure and a analysis model.
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Fig. 2. Input accelerations and response spectra(PGA=0.09g).
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Fig. 3. Soil profile for SHAKE91 analysis.
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Fig. 4. Input accelerations and response spectra(PGA=0.09g).
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Fig. 5. Seismic response at the top of breakwater.
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