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Parameter estimation of structural nonlinear probabilistic model
and prediction of failure probability due to dynamic load

DING Fufan', WANG Zuocai"?, XIN Yu'?, YUAN Ziging'

(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Engineering Laboratory
for Infrastructural Safety Inspection and Monitoring, Hefei 230009, China)

Abstract: A Bayesian inference-based method was proposed for parameter estimation of structural nonlinear
probabilistic model, and the estimated posterior probability distributions of nonlinear parameters were further
used for structural failure probability prediction subjected to dynamic load. The measured accelerations were
used as input to construct the likelihood function of Bayesian inference. The transitional Markov chain Monte
Carlo(TMCMCO) algorithm was performed to estimate the posterior probability distributions of structural non-
linear probabilistic model parameters. Once the posterior probability distributions of the nonlinear parameters
were calculated, the posterior distributions could then be further used as input to predict the failure probabili-
ty of structures subjected to dynamic load by stochastic sampling algorithm. To validate the feasibility of the
proposed method, the numerical simulation on a five-story steel frame structure under earthquake excitations
was conducted. Then the proposed method was further verified through the scaled shaking table test of the
steel frame structure. The results indicate that the proposed method can accurately estimate the posterior
probability density of nonlinear model parameters and effectively predict the failure probability of structures
due to dynamic load.
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