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Variation of dynamic characteristics and detectable damage level based on
ambient vibration, free vibration and vibration test using a small exciter
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This paper investigates the variation in dynamic characteristics of a steel truss bridge based on

vibration measurements, and detectable damage level using these data. Ambient vibration and
free vibration measurements were conducted, together with the forced vibration testing using a
small shaker. Firstly, modal data, such as natural frequencies and damping ratios, were
obtained from both ambient and free vibration measurements based on the several evaluation
methods. Variations in evaluated modal data, due to differences in evaluation methods,
experimental methods, and environmental factors, were examined. The detectable damage
level based on modal data was then investigated. Secondly, variations in harmonic excitation
responses using a small shaker were obtained, and the detectable damage level by use of
harmonic excitation responses was investigated. From comparison, it was found that smaller
darmage can be detected using harmonic excitation than using modal data.
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