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Bayesian dynamic prediction of bridge coupled extreme stresses

GE Bi', WANG Zuo-cai'*, XIN Yu'®, L1 Shu*, DING Ya-jie', SUN Xiao-tong'
(1.College of Civil Engineering, Hefei University of Technology, Hefei 230009, China;
2.Anhui Province Engineering Research Center for Civil Engineering Disaster Prevention and Mitigation, Hefei 230009, China;
3.Anhui Province Infrastructure Safety Inspection and Monitoring Engineering Laboratory , Hefet 230009, China;
4.Hefei Institute for Public Safety Research, Tsinghua University, Hefei 230601, China)

Abstract: To predict the bridge coupled extreme stress more reasonably, the bridge monitoring extreme stresses are regarded as
the multi-component signals coupled with multi-modal responses. Based on the advantages of Hilbert signal decomposition and Hil~
bert square demodulation (HSD) technology in terms of the demodulation of multi-component signals, the Bayesian Hilbert Dy~
namic Linear Model (BHDLM) is proposed for the dynamic prediction of bridge extreme stress. The monitoring extreme stresses
are decoupled into several mono-component extreme stresses by the Hilbert signal decomposition technique. The Hilbert Dynamic
Linear Model (HDLM) of each mono-component extreme stress is developed by the HSD subsequently. Based on the mono-com-
ponent extreme stress and the Bayesian method, the probability recursive processes of HDLM are introduced to dynamically pre-
dict the mono-component extreme stresses. Once the dynamic prediction of the mono-component extreme stresses is realized, the
bridge coupled extreme stress data can be further obtained successfully. The validity of the proposed model is verified by the moni-
toring data of a bridge in service. The results show that the proposed HDLLM based on the decoupled mono-component extreme
stress can take account of the periodicity, randomness of the monitoring data despite the simple process of HDLM, and can be used

to dynamically predict the bridge extreme stresses with Bayesian method.

Key words: dynamic prediction; Bayesian Hilbert dynamic linear model; bridge coupled extreme stress; mono-component extreme

stress; Hilbert square demodulation
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