
 

This presentation includes a concept, by which radio frequency (RF) tags are employed as 

remotely read dielectric-property sensors to determine qualities of some construction material 

products (CMPs); e.g., light weight concrete (LWC), mortar specimens and concrete. Using 

the dependency of the read range of the passive RF identification (RFID) sensor system on 

the electromagnetic properties of CMPs near or in contact with RFID tags, the qualities of 

CMPs can be determined through their estimated dielectric properties. Theoretical 

formulation is provided, and numerical simulations are performed for optimal design of 

passive RFID tag antennas suitable for RFID sensors and for read-range calculations. In 

addition, a series of measurements is performed to measure read ranges of the passive RFID 

sensor system for an LWC as an example of CMPs, and these measured read ranges will be 

processed appropriately to inversely determine the dielectric constant of the LWC under test, 

which in turn provides information on its qualities. It is found that the novel RFID sensor can 

be employed to determine the dielectric properties of the LWC under test with reasonable 

accuracy. 
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