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ABSTRACT

Purpose: This is aimed to evaluate the seismic fragility of curved bridge structure with I-shape girder
subjected to 12 high frequency ground motions based on Gyeongju earthquake. Method: The linear
elastic finite element model of curved bridge with I-Shape cross section was constructed and them
linear elastic time history analyses were performed using the 12 artificial ground motions. Result: It
was found that displacement response(LS1, LS2) was failed after PGA 0.1g and the stress response
also showed failure after PGA 0.2g. Conclusion: The curved bridge with I-shape girder was sensitive
to high frequency earthquakes.

Keywords: High Frequency Earthquakes, Curved Bridge, Seismic Fragility, Section Shape, Finite
Element Model
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Fig. 1. Schematic design of curved girder Fig. 2. Finite element model of curved bridge

Table 1. Material properties

Material Elastic Modulus(MPa) Poisson’s Ratio Density(kg/m’)
Steel 200,000 0.3 7850
Concrete 27,000 0.167 2640

Table 2. Elements properties

Components Element Type Number of Elements Number of Nodes
Girder S4R 117,720 118,615
Pier B31 40 42
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Fig. 3. Artificial earthquake design spectra Fig. 4. Von-Mises stress of curved girder at PGA 0.2g
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Table 3. Limit state of pier

Limit State Description Criteria
LS1 0.005
LS2 0.007
Limit of Drift Ratio to Pier Height
LS3 (AL 0.015
LS4 0.025
LS5 0.050
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Fig. 5. Seismic fragility of curved bridge by stress Fig. 6. Seismic fragility of curved bridge by drift ratio
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