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Considering effects of modeling uncertainties on collapse fragility curve by artificial
neural networks

E. Khojastehfar™, SB Beheshti Aval?, K. Nasorllahzadeh® and M .R. Zolfaghari?
! Ph.D Candidate, Dept. of Civil Engineering, Khaj-e-Nasir University of Technology, Tehran, Iran
2 Assoc. Prof., Dept. of Civil Engineering, Khaj-e-Nasir University of Technology, Tehran, Iran
% Assigt. Prof., Dept. of Civil Engineering, Khaj-e-Nasir University of Technology, Tehran, Iran

Abstract

In this paper, effects of epistemic uncertainties due to variation of modified Ibarra-Krawinkler moment-
rotation parameters of steel structures are involved in collapse fragility curves applying Monte Carlo
simulation based on Artificial Neura Networks (ANNS). Training the networks is accomplished by limited
simulations for input parameters based on their probability distributions and resultant cal culated means and
standard deviations of collapse fragility curves as outputs. Two two-layered artificial neural networks are
trained and validated by obtained data. Monte Carlo simulation is implemented through application of
trained neural networks and resultant collapse fragility curves are derived. Efficiency of the proposed
method is demonstrated by comparing with response surface based Monte Carlo method. Prediction errors
are reduced by 22% and 2% applying ANN-based Monte Carlo simulations for mean and standard deviation
of collapse fragility curves, respectively.

K eywor ds: Epistemic uncertainty; Collapse fragility curves; moment-resisting stedl structures; artificial neural
networks; Monte Carlo smulation.
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