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Abstract: This paper proposed a smart aggregate (SA) sensor for tensile stress monitoring, which
can be used to monitor tensile damage in concrete structures. The dynamic tensile stress calibration
test was carried out on the sensors. Firstly, four test specimens with SAs were prepared and the ten-
sile stress monitoring system was established. After that, cyclic tensile loads were applied on the
SAs, and the sensitivities of SAs were obtained. Finally, monotonic loads were applied on the SAs
till its failure. The tensile strength of SAs and their output voltages were obtained. The actual and
measured loads were compared with each other. It can be found that there is a good linear relationship
between the SA output and the applied load during cyclic reverse loading. Additionally, the sensitivi-
ties of SAs are in good consistence. The tensile strength for each SA is larger than the concrete tensile
strength in monotonic loading. The test results indicate that the SA has the potential for internal ten-
sile stress monitoring of concrete structures.
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Fig.1 Schematic diagram of the SA components
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Fig.2 Experimental set-up
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Fig.6 Failure mode of the SA sensor
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