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In this study, new impedance measurement techniques are developed specially for structural health 
monitoring of large-scale structures. Electromechanical (EM) impedance based damage detection tech-
niques, which utilize the electromechanical coupling effect between a piezoelectric transducer such as 
lead zirconate titanate (PZT) and a host structure, have been shown to be very sensitive to local dam-
age near the PZT. However, when the impedance of the host structure becomes excessively large com-
pared to that of the PZT, the impedance measurement becomes difficult. This impedance mismatch has 
been hampering the application of the impedance based damage detection techniques to large-scale 
structures. In this study, new impedance measurement techniques are developed for impedance meas-
urement of large-scale structures using a dual PZT transducer, which is composed of two separate but  
concentric PZT segments. Impedance signals obtained by the proposed techniques are compared to 
those measured by conventional self-sensing circuit and commercial impedance analyzer. It is demon-
strated that the proposed techniques can successfully measure the EM impedance of areal-scale bridge 
structure even then the conventional techniques fail to do so.
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