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ABSTRACT KEYWORDS
Purpose: This study was to the fragility evaluation of I-shape curved beam structure Curved Beam,
subjected to strong ground motions including Gyeongju and Pohang earthquakes
Method: In particular, to conduct the analytical model, ABAQUS and ANSYS platform
was used in this study. Furthermore, the analytical model using 3D Finite Element Model

Finite Element,

Time History

(FEM) was validated, in comparison to the theoretical solutions at the location of 025L, Analysis,

05L, and 0.75L in static loading condition. In addition, in order to evaluate the seismic Seismic Fragility,
fragility of the curved beam structure, 20 seismic ground motions were selected and Monte-Carlo
Monte-Carlo Simulation was used for the empirical fragility evaluation from 0.2g to 1.5g. Simulation

Result: It was interesting to find that the probability of the system failure was found at
0.2g, as using 190 MPa limit state and the probability of the failure using 390 MPa limit
state was starting from 0.6g.

Conclusion: This study showed the comparison of the theoretical solution with analytical
solution on I-shaped curved beam structures and it was interesting to note that the
system subjected to strong ground motions was sensitive to high frequency earthquake.
Further, the seismic fragility corresponding to the curved beam shapes must be evaluated
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Table 1. Characteristic of Curved Beam Structure

. Elastic Modulus . . Density
Area (m2 Radius (m] Angle Poiss’s Ratio
(m2) (m) 5 (MPa) (kg/md)
9.296e-3 6.096 42.97 200,000 0.3 7850
Table 2. Elements Properties of Curved Beam Structure
Properties Element Type Number of Elements Number of Nodes
Platform
ABAQUS S4R 526,616 522,451
ANSYS Shell13 86,239 87,034

(@) ABAQUS Platform

e

2.2 3HHS 24
freta s
mae A

PRIEAS

ol
——

(b) ANSYS Platform

Fig 1. Finite Element Model of Curved Beam Structure
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Table 3. Comparison of Exact Solutions and Analytical Results

Platform
Exact Solution (N-m) ABAQUS (N-m) ANSYS (N-m)
Location
1L/4 5658.279 5647.658 5646.867
2L/4 11118.83 11149.79 11111.83
3L/4 5658.279 5647.658 5646.867
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Fig 2. Quantity Comparison of Theocratical and Analytical Solutions
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Fig 3. Eigenvalue Analysis Result by each Platform
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Table 4. Seismic Ground Motions

No. Earthquake Mw PGA(g) No. Earthquake Mw PGA(g)
1 Northridge 6.7 0.3265 11 Landers 7.3 0.1515
2 Northridge 6.7 0.4820 12 USN 5.8
3 Duzce 71 0.2025 13 Loma Prieta 6.9 0.5285
4 Hector Mine 71 0.2655 14 Loma Prieta 6.9 0.3673
5 Imperial 65 0.1449 15 Manjl 74 0.4963

Valley
Imperial Superstiton
6 Valley 6.5 0.3795 16 Hills 6.5 0.3578
7 Kobe 6.9 0.5027 17 Pohang 5.4 0.2830
8 Kobe 69 0.0587 18 Cape 7.0 0.1953
Mendocino
9 Kocaeli 7.5 0.3578 19 San Fernando 6.6 0.1359
10 Kocaeli 7.5 0.2188 20 Northridge 6.7 0.4157
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Fig 6. Seismic Fragility of Curved Beam with [-Shape Section
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