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Dynamic Load Identification Based on the Houbolt Method
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Abstract: The formulae of the dynamic response related to the excitation and dynamic parameters
for a multiple-degree-of-freedom linear vibration system were deduced by virtue of the Houbolt
integration and backward difference methods. Then a new method for load identification of
unconditional stability was proposed. Taking a linear elastic cantilever beam as an example, the
exciting loads were identified using the simulation results of the single inputs of single frequency
and dual frequencies, and the dual inputs of dual frequencies. Compared with the conventional
state space method, the relative errors and frequency spectrum of the loads identified by the
proposed method were smaller in both time and frequency domains, and there was no frequency
increasing. This proposed method has improved identification accuracy and has a good anti-noise
performance.
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Fig. 1 Cantilever beam model with single-input
excitation
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Table 1 Average relative error of identification result
in the time domain
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Table 2 Relative error of amplitude for the frequency
components of Fg
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1.5 0. 847 6.71
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Fig. 6 Identification result in the time domain of
excitation at No. 6
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Table 3 Relative error of identification result in time
domain of multiple-input excitation
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Table 4 Relative error of amplitude for the frequency
components of Fg
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Table 6 Relative error of identification result in the time
domain of multiple-input excitation with noise
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