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Design of Integrated System for Sensing Moisture Content of Asphalt Mixture *

ZHANG Yong ,LIU Ce” ,GUO Chen ,HE Zhili

(School of Information Engineering ,Chang’an University ,Xi’an 710064 , China)

Abstract; To improve the accuracy of the sensor measuring pavement asphalt mixture moisture, and simplify its
structure ,A 1. 5 GHz micro-ring resonator is presented in the paper. With different water content, the dielectric
constant of unsaturated asphalt mixture changes within a range , which causes effective dielectric constant of micro-
ring changed and micro-ring resonant frequency shifted. To invert the mixture dielectric through the resonant
frequency ,and build the linear-proportion between water content and effective dielectric constant, water content in
asphalt mixture can be got. The research work includes algorithm analysis, micro-ring structure design and
simulation, and sensor integration design. Mixture sample ( water content in 0 ~ 30% ) tests show that the
measurement resolution <<0. 1% ,the measurement error<1% , the system response time <100 ns. This new sensor
is small volume,low power consumption, high precision,suitable for pavement detection.
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