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Optimization and identification of basic natural vibration periods of
structures in complex disturbance environment based on HHT

XU Yan', LI Yonggiang"?, ZHOU Yangxin', LIU Xufeng', PENG Cong', JI Xueming'
(1. School of Civil and Architecture Engineering, East China University of Technology, Nanchang 330013, China;
2. Nanchang Emergency Management Bureau, Nanchang 330038, China)

Abstract ; Based on the Hilbert-Huang transform (HHT) method, the optimal extraction and analysis were ex-
plored of the frequency associated with the essential features of the structure in the pulsating signal under the
combined interference of wind, artificial vibration and sensor error and the condition of low signal-to-noise ratio
(SNR). Taking a 12-story residential building facing a street in Nanchang as the analysis object, the structure
pulsation signal was measured during the day when there were more interference signals. Test results show that
when there is unnatural vibration interference on the floor where the vibration collector is located, the change
of waveform smoothness and that of spectrum characteristics have a significant impact on the subsequent analy-
sis. On the premise that the interference signal and baseline deviation were not processed, three methods of
FFT, R/F spectrum ratio and HHT were used to extract the basic natural vibration period of the structure, and
the analysis results were compared. Research results show that the HHT method exhibits good signal frequency
extraction ability. At the same time, the error of signal baseline drift could be expressed through the remaining
terms. The basic natural vibration frequency identification method of building structures is optimized, the ap-
plication range of pulsation method is expanded, and an effective reference for large-scale structural health mo-
nitoring and early warning is provided.
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Tab.1 Comparison of calculation results of three analytical methods
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NC0011 18 0.656 5 0.669 2 0.656 5 0.845 0 0.844 7 0.845 0
NC0012 18 0.661 2 0.662 0 0.661 5 0.845 6 0.857 3 0.845 6
NC0013 12 0.446 7 0.448 8 0.447 0 0.541 3 0.541 3 0.541 3
NC0014 12 0.447 8 0.437 3 0.446 4 0.543 8 0.544 3 0.543 9
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