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Abstract: Thermal vibration characteristics of four continuous reinforced concrete panels and two
composite beams in a whole steel-framed structure were tested by using the self-made fire
furnace. The acceleration signals of the building components during the fire were collected and
Hilbert transform (HT) was adopted to extract instantaneous principal frequencies. Time-domain
analysis and frequency-domain analysis of acceleration signals were performed. Time-domain
analysis shows that acceleration signal intensity has important relationship with boundary
constraints and crack propagation. When the constraints are stronger, the signal intensity is
weaker. Moreover, main crack propagation leads to mutations of acceleration signals of heated
panels, but for composite beams, stress redistribution and main crack propagation stimulate

mutations of acceleration signals. During the heat-up stage, acceleration curves can be divided
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into three stages. Acceleration signals are relatively low during the early and late stages but

strong during the medium stage with more signal mutations are detected. Frequency-domain

analysis shows that principal frequencies change dramatically and present a downward trend

during the heat-up stage, but the changes only reflect the level of crack propagation and cannot

identify damage locations. In addition, the frequency changes correspond approximately to

deflection changes in sequence. Therefore through analysis of vibration characteristics, the fire

behavior including deformation and cracks can be monitored.

Key words: whole steel-framed structure; continuous panel; thermal vibration characteristic; Hil-

bert transform; principal frequency
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