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By letting an instrumented test vehicle move over a bridge, the frequencies of the bridge can be 
identified by picking the peaks in the Fourier response spectra of the test vehicle. One problem with 
this approach is that the vehicle frequency, which is not desired, usually appears as a dominant peak in 
the spectrum, making it difficult to identify the bridge frequencies, which are desired. To enhance the 
visibility of the bridge frequencies of concern, an effective filter technique is needed to filter out the 
undesired vehicle frequency.  
 
As a preliminary attempt in this study, three filters are adopted, i.e., the band-pass filter (BPF), 
singular spectrum analysis (SSA), and the singular spectrum analysis with band-pass filter (SSA-BPF), 
proposed herein as a combination of the above two. Through the numerical study on two cases with 
the vehicle frequency smaller or larger than the 1st bridge frequency, the SSA-BPF technique is 
demonstrated to be most effective for extracting the bridge frequencies, due to its salient feature that 
there is no need to select the number of singular values, as required by SSA, while the unexpected 
peaks encountered by the BPF are avoided. 
 

REFERENCES 
[1] Y. B. Yang, C. W. Lin, and J. D. Yau, Extracting bridge frequencies from the dynamic 

response of a passing vehicle, J. Sound & Vibr., 272(3-5), 471-493, 2004. 
[2] Y. B. Yang and C. W, Lin, Vehicle-bridge interaction dynamics and potential 

applications, J. Sound & Vibr., 284(1-2), 205-226, 2005. 
[3] C. W. Lin and Y. B. Yang, Use of a passing vehicle to scan the bridge frequencies - an 

experimental verification,” Eng. Struct., 27(13), 1865-1878, 2005. 
 


