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Description

This project proposes to use warm mix asphalt technology in three test sections on an asphalt concrete overlay project on Highway 1 in San Luis Obispo County between PM 25.7/34.4.  The overlay will consist of 1” OGAC over the mainline of Highway 1.  The pavement is in good condition overall with the proposed 1” OGAC acting as a seal coat for a pavement preservation strategy. 

Warm Mix Asphalt (WMA) technology is a technology that allows a reduction in traditional hot mix asphalt production and paving temperatures.  There are currently five known products/processes available, namely, Sasobit(, Evotherm(, Aspha-min(, EVA and WAM.  Three processes are additives introduced into the mix during production and essentially require minimal modifications to the plant (Sasobit(, Evotherm( and Aspha-min().  The other two procedures involve additional aggregate processing, which requires more substantial modifications to the plant.

The three technologies that are being considered for this proposal are the following since plant impacts are minor:

1. The addition of a synthetic zeolite called Aspha-Min( during mixing at the plant to create a foaming effect on the binder.

2. The use of organic additives, such as Sasobit(, a Fisher-Tropsch paraffin wax that reduces the viscosity of the binder.

3. The use of Evotherm(, a “chemistry package” in the form of an asphalt emulsion product that is mixed with hot aggregate at the plant.  


Benefits

In general, these technologies improve the workability of the mix at lower temperatures, which results in the following benefits:  

· Greater in-place density of the mix

· Less oxidative hardening of the mix

· Reduced susceptibility to cracking

· Greater compaction windows during placement

· May allow longer paving windows during the year

· May allow greater haul times of the mix 

Lower asphalt concrete production temperatures can benefit the asphalt concrete suppliers in the following manners:

· Decrease energy costs to produce HMA

· Reduce emissions and odors from plants

· Save energy and its associated costs

Selection Criteria

For this project, a section of roadway that is generally in good condition requiring a thin overlay maintenance treatment is desired.  The roadway should have long, continuous areas for paving and be relatively free from areas that require handwork.  It is preferred to have the option for daytime paving operations for data evaluation and obtaining test samples.   

The project site will be large enough to test all three WMA technologies with respective control sections.  Each WMA test section will consists of 500 tons of AC production.  Since the evaluation of each product will require control sections and test sections, a minimum daily production of 500 tons of AC is preferred.  

Specifications

In general, Caltrans will perform the asphalt concrete mix design for OGAC with a PB-6A binder in accordance with CT 368 and Section 39 of the Caltrans Standard Specifications.  Paving operations will follow Section 39 of the Caltrans Standard Specifications with the following exceptions:

· For a test section, Aspha-Min( will be added to the asphalt concrete mix in proportions recommended by the manufacturer.

· For a test section, Sasobit( will be added to the asphalt concrete mix in proportions recommended by the manufacturer.

· For a test section, Evotherm( will be added to the asphalt concrete mix in proportions recommended by the manufacturer.

· Paving compaction temperatures will be lowered by 30 – 50 degrees F. 

· Pavement performance will be evaluated and data will be collected on the control section and the three test sections. 

Background

WMA technology has been used in Europe and through several states in the United States.  Available information on WMA is summarized as follows: 

Research in USA:  There are no comprehensive research studies undertaken in the USA to date.  A number of initiatives are planned or are in process:
· NAPA:  Has been driving a WMA initiative since 2002 after a European scanning tour.  NAPA has two working groups preparing protocols on mix design and emissions.
· FHWA: the Federal Highway Administration at the Turner Fairbanks Research Center is currently formulating a research project.  This will include studies at the Western Research Center in Wyoming.  Input for this study is currently being sought.  European scanning tour is planned for summer 2007.
· NCAT:  Two experiments (Sasobit) applied as replacement sections towards the last round of testing.  Buzz Powell mentioned that construction was easy and compaction easily achieved, despite delays due to equipment breakdown.  The sections have carried about 500 000 ESAL's and there is no cracking or rutting.  The sections will be retained for the next round of testing.
· Florida:  One in-service experiment (Sasobit) in Orlando.  No information available to date.
· Maryland:  One in service experiment (Sasobit) on I-95 (Washington, DC Beltway).  Performance to date has been good.
· Missouri:  The state has recently constructed an experiment on an in-service pavement with Sasobit, Evotherm and Aspha-min.  Construction was monitored by FHWA and NCAT.  Both organizations had mobile laboratory facilities for on-site testing and both collected large quantities of samples for laboratory testing.  No details on the experiment have been made available to date.
· North Carolina:  Some small projects at local level.
· Ohio:  An 8.0-mile overlay experiment was placed in September 2006.  The three additives were used.  The pavement will be duplicated at the Ohio APT facility and subjected to accelerated loading with associated laboratory testing.

· Texas:  Texas A&M have recently started a synthesis type study, but no progress has been reported to date.  They have also recently been awarded a contract to undertake and more comprehensive study from TX Dot, due to start in September 2006.  No details on the study are available.  An experiment on an in-service road is scheduled for San Antonio in July 2006.

· Wisconsin:  The state has recently constructed two 1000-ft test sections experiments on an in service pavement with Sasobit and Evotherm. NCAT is working on some follow up test analysis on emission reduction. Another test section is scheduled for fall. WAPA is in the process of putting together a paper covering the project and experience. No detailed research studies have been undertaken at the University of Wisconsin, Madison, to date, but there is interest in initiating one.

Research in Europe:  Numerous experiments have been undertaken.  Number of sessions with 30 papers dedicated to the topic at 2004 Eurobitumen conference (waiting for copy of proceedings).  Sasobit used in resurfacing of main Frankfurt runway.  Good performance reported to date.

Research in Africa:  Sasobit was part developed in South Africa as part of the Fisher Tropsh oil-from-coal process.  However, much of Africa has a warm climate and most construction is during the day and problems with maintaining temperature are not significant.  WMA has been used on an experimental basis, with additional costs not justified.  Environmental concerns linked to emissions and energy usage, a move to nighttime rehabilitation work in cities, and the ability to achieve higher densities will probably increase interest in the near future. 
Anticipated Costs

The test sections will require the use of three warm mix technologies.

For cost estimate, the proposed paving for the test sections is 1500 tons at $160/ton. In addition, a 25% contingency factor is factored in for additional testing that will be required for evaluation purposes.  This testing may be performed by state forces or by a private testing firm. 

The cost is approximately $300,000. 

Potential Problems

Potential problems may be early rutting or stripping of the asphalt concrete thin overlay as a result of using the WMA technology.  However, since the application is a thin overlay blanket and the existing pavement is in good condition, any failed WMA test sections can be replaced by conventional DGAC or OGAC.  

Evaluation Plan

A performance evaluation plan has been developed for WMA use with DGAC.  This plan will be modified for WMA use with OGAC. 
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Highway 1 looking eastbound at San Bernardo Creek Road 
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Close-up of existing eastbound pavement 
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