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A method to detect bolt loosening using time-frequency analyses
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The applicability of methods using free vibration data to detect damage of a cantilevered column steel
model is discussed. Firstly, time histories of vibration were measured by the hammering tests under
the conditions in which some bolts at the base plate are artificially loosen. Next the Fourier analysis

and some techniques of time-frequency domain analysis are applied.

In conclusion, the technique of

Hilbert-Huang Transform (HHT), which is a one of time-frequency analysis, can clearly display the
differences between the time-frequency distributions of damaged and undamaged cases and better than
some other methods including Fourier analysis and wavelet analysis.
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