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Dynamic fingerprint and identification algorithm for damage diagnosis
of cable stayed bridge based on pattern recognition
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Abstract: In order to effectively and accurately diagnosis the damage of cable stayed bridge, the damage
diagnosis method of cable stayed bridge based on pattern recognition was studied. The low order modal
frequency and vertical vibrational mode of some key points were selected for dynamic fingerprints of no
modal expansion or model condensation. The full factorial design was used to create the dynamic fingerprint
database, which could accurately evaluate the damage factors and their interaction effects on the damage

identification results. And the dynamic fingerprint database with random error was designed and added.

5 HH#E:2016-03-15
HEETH: HEARPE A (51408379); W L4 H AR 3 4 (E2013210104,E2013210125, E2016210087) 5 ¥ b 4 &
MR (PR 5 R 1E AR,

EEB N XIJ S(1977-), 5B BN FEM A5 » (E-maiD liudingwen@ stdu. edu. cn.

Received:2016-03-15

Foundation item: National Natural Science Foundation of China (No. 51408379); Natural Science Foundation of Hebei
Province (No. E2013210104, E2013210104, E2016210087); Construction of Key Disciplines in Hebei
Province (Bridge and Tunnel Engineering).

Author brief; Liu Jie (1977-) , main research interest; bridge detection, (E-mail) liudingwen@ stdu. edu. cn.



116 T REHRERE A % 38 &

The pattern recognition algorithms based on MATLAB were compiled. The high accuracy of the multilayer
perceptron recognition algorithm and the algorithm to improve the prediction accuracy of the bagging
ensemble algorithm were mainly studied. In the end, the damage diagnosis process and results of a single

tower double span double cable planes cable stayed bridge were presented, and a high precision evaluation

model covering random errors for damage diagnosis of cable stayed bridges was obtained.
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fori=1:1:k

incremental =ceil(rand * 100) ;

for randpos=1:incremental

[ result, samples | = bootstrp (1, ’ copy ',
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end

net= newp(PR,S,TF,LF);
[net,tr |=train(net,PBags,testBags) ;

end
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Table 1 The comparison between FE calculated

and measured frequencies
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Table 2 Comparison of the normalized difference between the finite element model and measurement
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Table 4 Some data of design matrix of full factorial design
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