Ba5kE oW I BN S (TGN S K = O] Vol. 45, No. 5
2018 & 5 A Journal of Hunan University(Natural Sciences) May. 201 8

NXEHRS:1674-2974(2018)05-0036-10 DOI:10.16339/j.cnki.hdxbzkb.2018.05.005

HETNHEBEHN SRS IR B YiKIE R

BELRAT £
(L WM R BARTR =B BIf Kb 4100825
2. WM RS E TREHBGSEM S KR W K1Y 410082)

o OB AT R SN SR LR P AT REFR. K
AAT Nt Aoy AL HRANGBEEE ARIER ARLDL RAXS-FH FEHEM
(MCMO) , # 52 7 A FRAAEAR B 4+ 3F MCMC £ 5B 2 408 i R G W e it LA KT
SRR BT — Akt 69 MCMC s #f 7 ik ok 2E 47 % A2 A 45 47 5], A A Matlab-Strand?
R EF P ARKAPDRE BT R A EMARAERG AR OIS E, ERRTREBOAR
MRTAER R G Rk T A TR GG M 5 5 A AT TN . A T BiE i by TAT A=A
P AT — AR A RN RMAEO A — B EFREMERBE IR AFBRKRRFTTATR
AT MR AN RS v B R4, AR A ey AR A L MR R ik ARk
(GAYBAT T 547, 5 R A AL IR h ey K T N eh AT 2o 09 S AR L5 M 5] 7 sk a %% B 47
o Bk AT 45 MY ee T

KB LM ZER T E N MR S RARBOTZHFFTEEHELEN

mES%ES.TU317. 1, TU279.7 XERARERD A

Experiment Research on Multi-model Structural

Identification Based on Bayesian Theory

ZHOU Yun'?",JIA Fanding',XI Shuhang!

(1. College of Civil Engineering, Hunan University, Changsha 410082, China;
2. Hunan Provincial Key Laboratory of Damage Detection, Hunan University, Changsha 410082, China)

Abstract: The issue related to multi-model structural identification (MM St-1d) was experimentally re-
searched based on sampling method of Bayesian theory. The concept and basic framework of MM St-1d
method based on Bayesian theory were introduced, and then, the Markov chain - Monte Carlo simulation
(MCMC) was utilized to build finite element (FE) model libraries. Since MCMC is not easy to converge
and it has low calculation efficiency when the parameters have high dimensions, an improved MCMC sam-
pling method for MM St-Id was introduced. The Matlab-Strand7 Application Programming Interface
(APID) strategy can be used to update the parameters of large structural FE model automatically. After the

calibrated FE model libraries were established, they can be used to predict the responses based on the pos-
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terior probability distribution of the FE models. In order to verify the feasibility and effectiveness of the

proposed theory, a numerical example of a simply-supported beam and an on-site large concrete-steel tubu-

lar truss arch bridge St-1d were investigated based on Bayesian theory and response prediction. A simple

model St-Id method -genetic algorithm (GA) was used for comparison. The results showed that the pro-

posed MM St-Id method based on Bayesian theory was much better in structural response prediction.

Key words: structural identification (St-Id); multi-model method; Bayesian theory; MCMC; bridge

structures
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Fig.1 The diagram of the model fragments
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Fig. 2 Damage pattern of simply-supported beam(unit; mm)
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Fig.3 Part of Markov chains of beam unit elastic modulus
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Fig. 8 Laihua bridge and layout instrumentation

in the ambient vibration test
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Fig. 9 Finite element model of Laihua bridge
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Fig. 10 The posterior distribution of key
parameters of Laihua bridge
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