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Background

During the early to mid 1990s NCAT began to look at the feasibility of constructing and operating an accelerated loading facility.  After evaluating several possible types of facilities it was concluded that a test track was the most realistic and the least expensive approach, per test section, to operate.  However, it was concluded that several State DOTs would need to participate to help with the funding of this operation.  After much discussion with several state DOTs, the Alabama DOT agreed to construct the facility if a sufficient number of other states would help with the operation of the track.  In 1998 and 1999 many states agreed to participate and construction started in 1999.

The US spends $15-20 billion on hot mix asphalt per year and this does not include related cost such as traffic control, striping, etc.  A small increase in service life of the HMA will result in a significant savings.  If the average service life of HMA can be extended by 1 month the US can save over $100 million per year.  With this kind of return on investment, the research only needs to provide technical information to make minor improvements in performance in order to justify the cost of the research.

Purpose

The primary purpose of the work at the NCAT test track is to use the performance at the track to verify or help develop performance test(s).  A good performance test is the major need in the HMA industry and it will likely never happen without the use of accelerated loading facilities.  Secondary objectives of the project are to look at fine-graded vs. coarse-graded mixes, to evaluate the effect of grade bumping (modified AC vs. non-modified AC), compare performance of various mix types (Superpave, SMA, Open-graded friction courses) etc., and to evaluate the effect of aggregate type (limestone, slag, gravel, granite, etc.).

Construction

Initially, the track was going to consist of 26 test sections that were 200 ft. long.  All of the sections would be in the tangents so that turning action would not affect the results.  However, it was decided to construct sections in the curves since these curves would be subjected to the same traffic.  This allowed for the construction of an additional 20 test sections resulting in a total of 46 sections.  The pavement structure was designed to carry 30 million ESALs.  Even though the plan is to apply 10 million ESALs in the first series of tests we wanted to be sure that we did not have a structural failure and we anticipated that work would continue on the track after the original 10 million cycles.  In fact, we anticipate taking off the top 4 inches of HMA and rebuilding the test sections for a second series of tests at the conclusion of this study.

Typical construction methods were used to construct the test sections.  Because of the length of the sections 46 transverse joints were required to be built.  This was very difficult and ultimately we were required to grind approximately 12 of the joints to improve smoothness.

The pavement structure is the same for each of the different test sections.  The only difference between the sections is the materials placed in the top 4 inches.  Each sponsor was allowed to select the types of materials used in their sections.

Performance to Date

It is really too early to know what the final performance will be, however, a few trends are beginning to develop.  We have applied 3.5 million ESALs.  We evaluate performance weekly, including cracking, rutting, raveling, and any other surface problem.  On a monthly basis we look at friction, non-destructive testing (falling weight deflectometer), and in-place density.  We continually measure the moisture immediately below the HMA, we continually measure the temperature at four different depths below the surface in each test section, and we have a weather station that documents the temperature and rainfall.  In the near future we anticipate making noise measurements on the different surface types.

Since we have more than adequate structure we do not anticipate any typical fatigue cracking, however, we may get the top down type of cracking that has been identified and discussed at recent meetings.  To date no cracking has been observed.

Rutting has been very minimal to date, averaging approximately 2.2mm per section.  A plot showing the average rutting in each section is shown in Figure 1.  The rate of rutting for the first ten months of traffic is shown in Figure 2.  Notice that the rutting rate was almost zero during the winter months but has increased significantly since about the middle of April when the temperatures began to increase.

Some observations include:  1) two fat spots in one section have occurred (we believe as a result of minor diesel or oil spillage), 2) coarse-graded mixes and fine-graded mixes are performing similarly after 3.5 million ESALs, 3) After rain, much water is being removed with underdrains, 4) the surface temperature is significantly affected by the aggregate color, 5) pavement roughness appears to be correlated to fuel consumption, and 6) splash is greatly reduced on open-graded friction courses when compared to other mix types, 7) truck tire wear has been a problem but changes have been made to decrease wear, 8) trucking is on schedule to be completed by November, 2002,  9) no significant accidents to date.

All data can be accessed on our web site: pavetrack.com
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Figure 1 – Distribution of Rut Depths on NCAT Pavement Test Track (as of 8/1/01)
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Figure 2 – Average of All Rut Depths over Time
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