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ABSTRACT

Purpose: Although many studies on seismic fragility analysis of general bridges have been conducted
using machine learning methods, studies on curved bridge structures are insignificant. Therefore, the
purpose of this study is to analyze the seismic fragility of bridges with I-shaped curved girders based on
the machine learning method considering the material property and geometric uncertainties. Method:
Material properties and pier height were considered as uncertainty parameters. Parameters were sampled
using the Latin hypercube technique and time history analysis was performed considering the seismic
uncertainty. Machine learning data was created by applying artificial neural network and response
surface analysis method to the original data. Finally, earthquake fragility analysis was performed using
original data and learning data. Result: Parameters were sampled using the Latin hypercube technique,
and a total of 160 time history analyzes were performed considering the uncertainty of the earthquake.
The analysis result and the predicted value obtained through machine learning were compared, and the
coefficient of determination was compared to compare the similarity between the two values. The
coefficient of determination of the response surface method was 0.737, which was relatively similar to
the observed value. The seismic fragility curve also showed that the predicted value through the response
surface method was similar to the observed value. Conclusion: In this study, when the observed value
through the finite element analysis and the predicted value through the machine learning method were
compared, it was found that the response surface method predicted a result similar to the observed value.
However, both machine learning methods were found to underestimate the observed values.
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Table 2. Selected input motion

Magnitude PGA (g) Magnitude PGA (g)
No. Event No. Event
(Mw) X VA (Mw) X z
1 Northridge 6.7 0.4157 0.5164 11 Loma Prieta 6.9 0.5550  0.3673
2 Northridge 6.7 0.4100 0.4820 12 Manyjil 7.4 0.5145  0.4963
3 Duzce 7.1 0.7275 0.8224 13 Superstition Hills 6.5 0.3578  0.2583
4 Hector Mine 7.1 0.2655 0.3367 14 Superstition Hills 6.5 0.4463 0.3009
5 Imperial Valley 6.5 0.2377 0.3511 15 Cape Menocino 7.0 0.3854  0.5489
6 Imperial Valley 6.5 0.3639 0.3795 16 Chi-Chi 7.6 0.3528  0.4401
7 Kobe 6.9 0.5093 0.5027 17 Sna Fernando 6.6 0.2098  0.1741
8 Kobe 6.9 0.2432 0.2119 18 Friuli 6.7 0.4157  0.5164
9 Kocaeli 7.5 0.3121 0.3578 19 Gyengju 54 0.4420  0.3906
10 Landers 7.3 0.2448 0.1515 20 Pohang 55 0.2456  0.2826
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