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This paper presents an investigation of the relationships between excitation level and estimated dy-
namic properties in system identification of structures using the forced vibration technique. Investigation
was experimentally performed using a frame structure and a stepper motor at the Johns Hopkins Univer-
sity. Random excitation technique and the Eigensystem Realization Algorithm are employed to estimate
dynamic properties of the structure. Excitation level is referenced to the signal-to-noise ratio of structural
response. The confidence level of the estimated properties is evaluated at each natural frequency based
on the coherence function. The experimental results showed that the accuracy and confidence level of
the estimated properties vary in vibration mode. In the case study of a frame structure, the confidence
level of the first mode is always lower than those in the higher modes. The results also showed that the
accuracy and confidence level can be improved by the increase in excitation level. In particular, signific-
ant increase in the confidence level can be achieved for the higher vibration modes even by a small in-
crease in excitation level.
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