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1.0  BACKGROUND

The goal of this project is to investigate the field performance of asphalt mixtures modified with polyphosphoric acid (PPA) and compare them to similar mixtures using traditional modification techniques.  Traditionally the addition of polymers (SBS, SBR, Elvaloy, etc.) has been used to enhance the properties of asphalt binders.  Specifically, polymers have improved the pavement performance at high temperatures (i.e., rutting) without adversely affecting the low temperature properties (i.e., low temperature cracking).  The use of PPA is seen as a lower-cost alternative to polymers in order to achieve the same increased performance.  Several laboratory experiments have successfully demonstrated the effectiveness of PPA modification.  What is needed now is a field validation study, which will be undertaken with this project.  Development of a solid experimental plan will be part of a forthcoming work agreement.  As a starting point, the descriptions below detail the responsibilities of each party in this research project.

2.0  INNOPHOS, INC. RESPONSIBILITIES

The primary role of Innophos, Inc. is advice and guidance on the proper inclusion of PPA into the asphalt mixtures.  They will work with the binder supplier, hot mix asphalt (HMA) supplier, and paving contractor in an advisory role.  Additionally Innophos, Inc. will provide $75,000 in funding for construction of the pavement test sections.

3.0  FEDERAL HIGHWAY ADMINISTRATION RESPONSIBILITIES

The primary role of Federal Highway Administration (FHWA) is twofold:  (1) asphalt binder and mixture performance testing and (2) financial support ($150,000) for MnROAD instrumentation, monitoring, reporting, and general operations.  

FHWA will perform simple performance tests (flow time, flow number, and/or dynamic modulus) on the asphalt mixtures with and without PPA.  They will perform typical volumetric tests as a check on the mix designs.  FHWA or a third party will also perform laboratory testing for mix fatigue by way of either the four-point beam fatigue or continuum damage indirect tension fatigue test.  The tests will either be performed at the Turner-Fairbank Highway Research Center outside of Washington, D.C. or at the MnROAD site with the FHWA Mobile Asphalt Pavement Mixture Laboratory.  

FHWA will also perform rheological testing of the asphalt binders including master curves and multi-stress creep and recovery tests (RTFO residue) on the dynamic shear rheometer as well as standard PG grading according to AASHTO MP1a specifications.  

In addition, FHWA will subcontract to Western Research Institute (WRI) for more in depth chemical analysis on the asphalt binders including binder morphology and fractionation.  In addition, WRI will perform some long-term aging tests on cores taken from the roadway at 0, 30, 60, 90, 180 days and annually after that.  

4.0 MTE SERVICES, INC. RESPONSIBILITIES
The primary role of MTE Services, Inc. (MTE) is twofold:  (1) supply of the asphalt binder (with polymer modifications) and (2) performance testing during the mix design stage.  MTE has also enlisted the support of DuPont and Paragon Technical Services in terms of binder modification.

After the contractor completes their HMA mix design with known materials, MTE will perform additional tests for HMA performance, especially in terms of stripping (Hamburg Wheel Tracking Device and AASHTO T-283).  MTE will perform these tests on the four mixes with and without the phosphate ester anti-strip additive to determine the stripping potential.  For completeness the MTE lab will run wet Hamburg on the as-produced mix and also dry Hamburg at 2 or 3 test temperatures on the as-produced mix and on the as-produced mix after laboratory aging.  These dry Hamburg results will complement the |E*| results, as MTE has some other data comparing dry Hamburg and |E*| from a different study.  

MTE will provide the asphalt binder materials in the following manner.  The 58-34 PPA only blend is a one-day production.  The 58-34 Elvaloy blend will come from their terminal storage.  The 58-34 SBS control will require a couple of days for production and testing.  Once they have shipped the volume for control section they will dilute the SBS control and add the PPA to bring the grade back into the PG 58-34 spec.  The amount of dilution and amount of PPA required to achieve this will be worked out ahead of time.  In terms of logistics, MTE suggested doing the PPA only blend first, the SBS control second, the Elvaloy blend third, and the SBS+PPA blend last. 

5.0 MINNESOTA DEPARTMENT OF TRANSPORTATION RESPONSIBILITIES
The primary role of Minnesota Department of Transportation (Mn/DOT) is overall project management and administration.  This involves several items including design, construction, laboratory testing, MnROAD operations, performance monitoring, and project reporting.

Mn/DOT design responsibilities include pavement structural design, general project (site) layout, and cooperation with our District Office to put together the construction plans that will go out for bid.  

Mn/DOT construction responsibilities include construction management in terms of field inspection and construction contract administration (paperwork).  Also included is a significant effort in terms of pavement instrumentation.  The pavement sections with and without PPA will be instrumented for temperature, moisture, pressure, and HMA strain to quantify any differences in material properties and response to traffic loadings.    

Mn/DOT laboratory testing responsibilities include standard construction quality assurance testing and advanced testing for research purposes.  The QA testing includes HMA gradation, volumetrics, asphalt content, and binder PG grade.  The research laboratory testing consists of APA rut testing, semicircular bend testing (low temperature cracking), and possibly some aging tests on mixture or binder specimens.  Mn/DOT will also perform the stress sweep fatigue test on aged and recovered binder samples from this project.  

MnROAD operations and performance monitoring make up a large portion of the Mn/DOT contribution to the project.  Operations activities include daily MnROAD Low Volume Road truck traffic; fuel, tires, and general maintenance for the MnROAD truck; and associated labor costs.  Regular performance monitoring activities include rutting, cracking, ride, and FWD measurements periodically throughout the year as well as acquisition, storage, and analysis of pavement sensor data.    

Finally, Mn/DOT will ultimately be responsible for data analysis and project reporting including a construction report detailing field construction activities, interim reports detailing specific tasks or monitoring periods, and a final project report.  
The first three items in Mn/DOT’s responsibilities (design, construction, and laboratory testing) add up to a $50,000 in-kind contribution.  The last two items (MnROAD operations and project reporting) will consume the $150,000 contribution from FHWA.

6.0 PROJECT TIMELINE
Construction of the MnROAD test sections to study the performance of asphalt mixtures modified with polyphosphoric acid is scheduled for Summer 2007.  The research project will continue for five years until the final report is due December 31, 2011, with the possibility of extending the research project to further monitor and analyze the performance of the pavement test sections.
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