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Fig. 1 An assembled beam structure with bolted joints
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Fig. 2 Bolted joints modelled as a spring
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Fig. 4 Substructures of the assembled structure with bolted joints
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Fig. 5 Excitation and measuring point positions of the assembled structure with spring elements
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Table 1  Estimation results of bolt parameters(512 frequency points)
actual parameter optimal estimator standard deviation Cov mean value bias
parameter
0, 0" o A /% A, /%
ky 1.000 OE6 1.006 8E6 1233.045 1 0.12 0.68
k, 1.000 OE4 1.020 OE4 39.797 0 0.39 2.20
®2 BRERSEIUNGR PR EECE 1024)
Table 2 Estimation results of bolt parameters( 1 024 frequency points)
actual parameter optimal estimator standard deviation (6{0)% mean value bias
parameter
0, 0 o A /% A, /%
k 1.000 OE6 1.002 2E6 742.151 1 0.07 0.22
ky 1.000 OE4 1.020 OE4 29.311 1 0.29 1.70
R 3 IBBRSHEUNLER (PG EC 2 048)
Table 3 Estimation results of bolt parameters(2 048 frequency points)
actual parameter optimal estimator standard deviation COV mean value bias
parameter
0, 0* o Ao /% A, /%
ky 1.000 OE6 1.001 8E6 522.004 1 0.05 0.18
ky 1.000 OE4 1.010 OE4 28.923 4 0.29 1.00
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Fig. 7 Excitation and measuring point positions of the assembled structure with thin layer elements
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Table 4 Estimation results of virtual material parameters

actual parameter optimal estimator standard deviation COV Mean value bias
parameter
0, ' T Ao /% A, /%
7.500 0E8 7.509 6E8 3.633 1E6 0.48 0.13
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Fig. 8 Comparison between measured PSD and the updated PSD
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Model Updating for Bolted Structures Based
on the Bayesian FFT Method

ZHANG Yong', ZHAO Yan', OUYANG Huajiang’

(1. State Key Laboratory of Structural Analysis for Industrial Equipment;
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Abstract: A model updating method for bolted joints based on the Bayesian fast Fourier trans-
form (FFT) method was proposed. In this method, the bolted joint was simulated with spring
and thin-layer elements, and the dynamic equations for the composite structure were estab-
lished with the sub-structure technique. The asymptotic distribution of the scaled FFT of the
measured data in the time domain was used to formulate the posterior probability distribution
function of the bolted parameters, and its negative log function was taken as the objective to
conduct the parameter updating. The maximum posterior estimation generates the optimal esti-
mation, and the uncertainty of the parameters was quantified with the asymptotic property of
the posterior probability distribution. The developed method was validated in the model upda-
ting of a composite cantilever beam under stochastic excitation, where two kinds of jointed
modeling methods were given. The comparison between the measured power spectrum and the

updated power spectrum demonstrates the effectiveness of the developed method.
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