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Dynamic load identification based on the cuckoo search algorithm
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(School of Civil Engineering, Hefei University of Technology, Hefei 230009, P. R. China)

Abstract: Engineering structures are often subjected to dynamic loads, which have negative influence on the
structures. In order to accurately and effectively detect the load states of structures, a cuckoo search (CS)
algorithm based on the Newmark-f method is developed to identify dynamic loads. Firstly, the time is
discretized into several time steps, and the discretization equation of motion is obtained. The motion
equation of the discrete motion system is solved and the response of the structure under dynamic load is
calculated by the Newmark-f method. Secondly, the dynamic response is selected as the optimization
variable. The objective function of the dynamic load identification problem is defined as the difference
between the calculated response and the measured response of the dynamic load. The dynamic load is
determined through minimization of the objective function with the CS algorithm. Finally, a simply
supported beam bridge subjected to dynamic load is taken as an example to verify the accuracy and
effectiveness of the algorithm. The effects of the nest number, the locations of measurement points, the
number of measurement points and the measurement noise on the inversed results are discussed in
numerical examples. The results show that the CS algorithm can be an accurate and effective inverse system

method for dynamic load identification.
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Fig. 1 The load identification flow chart
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Fig. 2 A simply supported beam for dynamic load identification at fixed position

31,1 #REEHF
S AT BN TR L/2 4, Ev=0% .43 530 5,10,15,20 53 853047 2% fa7 Sz 78, I 78 45 SR 19 AH X %
ZFE 1R,
F1 BEYEWMITELERMNZMN

Table 1 Influence of nest number
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Table 2 Influence of measurement point position
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Fig. 3 The influences of different noise levels on the identification of dynamic loads
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Table 4 Comparison of errors identified by CGM and CS
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Fig. 4 Moving force identification model
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Fig. 5 Affects of different noise levels on the identification of dynamic loads by the cuckoo search (CS) algorithm
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Table 5 Comparison of the relative error by CGM with that by CS at different measurement points

and different levels of noise
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