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ABSTRACT

Stay cables are the most critical structural elements in cable-stayed bridges. The cable tension and

variation play a key role in regular inspection and routine maintenance of bridges. To monitor and

evaluate cable tension forces, ambient or experimental vibration measurements are widely used in

bridge engineering. Vibration-based measurement methods use a mathematical relationship between the

cable tension and one or more natural frequencies. Therefore, it is important to extract the funda-

mental frequency of each stay cable accurately and quickly. In this paper, an improved cepstral anal-

ysis approach based on the power spectrum density of acceleration records is proposed to identify a

cable’s fundamental frequency. The accuracy and reliability of this approach is verified using cable

vibration signals obtained from the structural health monitoring system of a cable-stayed bridge.
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