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Vibration characteristics of 4-story reinforced concrete middle-rise building through long-term
measurement of ambient vibration

Yong Chul KIM *

The exact evaluation of vibration characteristics of buildings is generally very difficult and
appears to be of important in the safety and habitability/serviceability design of buildings. Vibration
characteristics were determined by the natural frequencies and damping ratio, and when compared
to an estimation of the natural frequencies, the damping ratio is the most difficult quantity to
evaluate. In many cases, vibration characteristics can be examined through the measurement of an
ambient vibration, but the measurement is roughly limited within 2 hours. In the present study,
characteristics of natural frequencies and damping ratio of 4-story reinforced concrete building were
investigated through long-term measurement of the ambient vibration. One-month-long ambient
vibration data were used, and time histories of free vibration were obtained using random decrement
technique. Using the time histories, damping ratios were evaluated by three methods including the
envelop function, continuous wavelet transform, and logarithmic decrement. It was found that
although the natural frequencies show little variations on each measurement, the damping ratios
show variations with time and the largest damping ratios were obtained from the continuous wavelet

transform, while those from the envelop function showed the smallest value.
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