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Stress sensing technology utilizing the piezoelectric characteristics of carbon
nanotube-mixed concrete
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Using cement-based materials mixed with carbon nanotubes (CNTCM) holds
promise for maintainance of infrastructures. This study aims to employ CNTCM as a piezoelectric
sensor, with objectives including (1) determining the optimal CNT amount to maximize the
conductivity of cement paste, and (2) elucidating the piezoelectric mechanism. Our experimental
results indicate that impedance decreases as CNT content increases, confirming the existence of a
percolation threshold. Additionally, increased CNT content was associated with more significant
drying shrinkage. Analysis of the piezoelectric properties indicated a correlation between
compressive strain variations and voltage fluctuations. Notably, voltage spikes during crack
formation suggest that fracture charge generation contributes to voltage waves.
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