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ABSTRACT

 The Florida Department of Transportation conducted a field study to assess the precision and accuracy of its High-Speed Inertial Profilers (HSIPs) used for evaluating the smoothness of asphalt pavements. Eight HSIPs all using single point laser height sensors and six asphalt test sections including three dense-graded and three open-graded were included in the study. Profiler agreement in terms of repeatability and reproducibility was rated using the International Roughness Index (IRI). Profiler agreement in terms of repeatability, reproducibility, and accuracy was also assessed using the profile cross-correlation method. A SurPro 3500 was used as a reference device to evaluate the HSIPs accuracy. The results show the HSIP repeatability expressed   as the maximum variability in IRI a 95% confidence level within a single HSIP unit was less than 3.5 inch/mile for open-graded and , and 2.0 inch/mile for dense-graded pavements. The maximum IRI variability at a 95% confidence level between any two HSIPs, representing reproducibility, was less than 5.8 inch/mile for open- graded and 3.8 inch/mile for dense-graded pavements. The HSIPs repeated and reproduced each other’s IRI measurements well for all test sections and surfaces. The HSIPs achieved the highest profile repeatability, reproducibility, and accuracy on the dense-graded medium-smooth surface with an average IRI cross-correlation of 95%, and the lowest results on the open-graded medium-smooth surface with an average IRI cross correlation of 64%.  The maximum IRI cross-correlation between any HSIP unit and SurPro was 88% on the dense graded medium smooth section, while the lowest was 64% on the open-graded medium smooth section.
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