RPUG 2013		Abstract

[bookmark: Title_2]Development of a New Laser Reference Profiler and Testing 
at MnRoad 2013 
[bookmark: Author_1]Paul Toom
（Cherry Systems Research, 300 Murphy Drive, Delta BC, Canada, ptoom@dccnet.com）
ABSTRACT
This presentation details the development and testing of a new reference profiler.  A laser is used in combination with accelerometers to produce a profiling instrument that is capable of measuring from the FHWA-mandated short waveband limit of 76 mm (3 inches) to infinity.  It provides repeatability and accuracy cross-correlations of around 94% in short waveband and above 99% in all other wavebands.  

The new measurement method and apparatus will be presented.  The performance results will be compared with design goals to determine the success of the new profiler development.  The new profiler will be compared with a reference profiler employing only accelerometers.  Power spectral density will confirm the extended frequency response. The ability of the new profiler to resolve discrete short wavelength features such as small bumps and dips will be graphically presented.  The use of an optical target sensor on a reference profiler to provide very high accuracy DMI measurements to support short wavelength measurement capability will also be discussed.

Test results of the new laser reference profiler on six different pavement types at MnRoad on 14-15 May 2013 will be presented.  Issues associated with profiling longitudinally ground and tined pavements will be discussed.  This test period had record high temperatures which provided a unique opportunity to collect high resolution profiles on curling concrete slab pavements.  The challenges of achieving IRI goals and  comparative testing of profilers in these conditions will be reviewed.  The issues of pavements changing during profile data collection and the operating speed required to achieve reference grade results will also be covered.  Finally, further enhancements will also be discussed in the context of price and performance.

Conclusions will cover the overall development of the new laser reference profiler, theoretical performance results, MnRoad testing performance results, and the challenges of testing profilers against reference devices on concrete pavements while temperature is rapidly changing. 
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