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Structural Model Updating Based on Modal Parameters
and Modified Firefly Algorithm
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Abstract: In order to improve the accuracy and effectiveness of structural model updating, a finite element
model updating method based on modal parameters and a modified firefly algorithm is proposed, in which an objec-
tive function based on modal parameters is formulated and solved by the modified firefly algorithm. The modified fire-
fly algorithm is compared to be accurate and superior to the original firefly algorithm, genetic algorithm, and particle
swarm optimization in solving a numerical simulation example of a truss model. And it shows that the optimal solution
obtained by the modified firefly algorithm is closer to the actual value, and the scatteredness is low, which proves the
accuracy and effectiveness of the modified algorithm. Finally, the accuracy and effectiveness of this method in struc-
tural finite element model updating are verified by a damage identification test of a 6~=DOF shear frame experimental
model.
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B2 AR AR (4L m)

Fig.2 Schematic of the 17-bar planar truss (unit: m)
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Fig.3 The mean and standard deviation of damage

coefficient of the truss model of the original

condition run by different algorithms
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Fig.4 The mean and standard deviation of damage coefficient of

the truss model of different working conditions run by m—=NMFA
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Fig.5 Steel structure shear frame and

its lumped mass finite element model
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Tab.3 The first 6 natural frequencies

of the shear frame tests Hz
M ARTHEISME  SCINME M 1 M3 1
1 2.6817 2.6616 2.6101 2.4872
2 7.8659 7.8329 7.3905 7.4009
3 12.3872 12.5790 12.3938 11.8184
4 16.1853 16.656 9 16.5133 16.1959
5 19.028 1 19.758 4 18.999 5 19.0154
6 20.489 3 21.4556 21.2000 20.5396
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