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ABSTRACT 

The Indiana Department of Transportation (INDOT) requires a reliable method of determining the early age quality 
of concrete to improve traffic opening time. We propose to develop an in-situ method that enables an accurate, 
efficient, and non-destructive health monitoring of concrete using the electromechanical impedance (EMI) 
technique coupled with a piezoelectric sensor named Lead Zirconate Titanate (PZT). The test was conducted by 
mounting a PZT sensor on mortar samples. The PZT sensor was then excited by a voltage to track the 
strengthening of samples. The data obtained from the EMI technique was refined using the Root Mean Square 
Deviation (RMSD) model. Simultaneously, identical mortar samples underwent a compressive test to measure 
sample strength in a destructive manner. Both tests were repeated by varying the mortar sample’s cement type 
and water-to-cement ratio. Finally, both tests were compared to one another via regression analysis. The outcome 
has shown a significant correlation between the compressive strength and the EMI data. This indicates that the 
PZT based EMI technique can potentially be used to non-destructively measure the early age concrete strength 
for optimizing traffic opening time. 
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