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Tab.1 Material properties of piezoelectric ceramic pieces
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Fig. 2 Piezoelectric ceramic materials layout
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Tab. 2 Bolts looseness details in different damage states
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Fig. 5 Layout of the test monitoring system
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Experimental study on monitoring interface damage
of steel-concrete composite structure

JIANG Tian-yong, XIAO Min, WU Qing-lin

(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, Hunan, China)

Abstract: Monitoring interface damage of steel-concrete composite structures becomes more and more
important in applications. Here a piezoceramic-based active sensing monitoring method for interface
damage detection of the composite structures is proposed. Six lead zirconate titanates (PZTs) patches
bonded on the lower surface of the joist steel upper flange near the bolt joints are used as the actuators
to generate stress waves. Seven smart aggregates(SAs), fabricated by sandwiching a shear type PZT
patch between two protection marble pieces, are embedded at the corresponding positions in the
concrete flange plate to collect response signals from the damaged interface. To simulate the interface
damage, four bolt joints arranged symmetrically in the composite structure are loosened successively.
The time-domain signal, frequency-domain signal and the wavelet packet energy are compared and
analyzed under different damage conditions. According to the analysis of experimental results, the
amplitudes of time-domain signal, frequency-domain signal and wavelet packet energy decrease
obviously when the structure interface damage is enhanced. The reason mainly lies in the fact that the
actual contact area between shape steel and concrete decreases due to the loosening of bolts, which
blocks the propagation of stress waves. Experimental results demonstrate that the active sensing
monitoring method based on PZT transducers can effectively monitor and estimate the damage status
of steel-concrete interface.

Keywords: interface damage; lead zirconate titanate ( PZT ); active sensing monitoring; bolt

connection; wavelet packet-based energy



