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NCAT Dedicates New Building
and Test Track Facilities
October 23 was a historic day for the National Center for Asphalt Technology (NCAT) when the
dedication ceremonies for the new offices, laboratories and test track facilities took place.  Over 550
people from across the United States were in attendance.   These ceremonies culminated a vision
first discussed in the late 70’s by hot mix asphalt and industry leaders.  The National Center for
Asphalt Technology was brought to Auburn University in the mid 80’s.  Then, the leadership of the
National Asphalt Pavement Association (NAPA) raised $10 million dollars to provide an endow-
ment for sponsoring research and outreach activities at the newly formed center.

In 1986 the NAPA Research and Education Foundation signed a cooperative agreement with
Auburn University that set the stage for today’s wide spectrum of NCAT activities.  Those activities
range from the on-campus classroom seminars that teach college-level faculty from throughout
the nation, to state-of-the-art testing of asphalt mixes at the center’s 1.7 mile test track.

The NCAT staff has grown from four in 1987 to twenty currently.  Oversight is handled by a
board of directors that includes seven members from industry, six from the university, and ex-
officio members from the Transportation Research Board (TRB), American Association of State
Highway and Transportation Officials (AASHTO) and the Federal Highway Administration (FHWA).

Ray Brown, the current NCAT director, was named to the position in 1990, following a
decision by the original director, Freddy Roberts, to move to Louisiana.  In 1988 Ken Kandhal
was hired as assistant director, along with Doug Hanson in 1992.  Bill Deyo filled the final
assistant director position in 1999.  Brown, Kandal, Hanson and Deyo are joined by eight
engineers and three technicians, as well as an office staff of five.  There are also 15 part-time and
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Attendees Meet
in the New NCAT
C o n f e r e n c e
Center Facilities.
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NCAT DEDICATION

temporary staff members, including gradu-
ate and cooperative education students.

NCAT has grown rapidly in an effort to
fulfill its missions. NCAT began its opera-
tion with a budget of approximately
$500,000 annually.  The budget for fiscal
year 2001 is expected to be approximately
$3.5 million.  With the move to its new build-

ing at Auburn Technology Park, NCAT’s fa-
cilities have finally been centralized, with
adequate office space, teaching and research
laboratories, storage and related facilities.
The new center comprises 40,000 square
feet and allows for future growth.  The cen-
ter is located three miles south of the Au-
burn campus.  It serves as a national clear-
inghouse for teaching and research.

Continued from Page 1

A Truck Runs on the Test Track

DOT Personnel Tour the Facilities

NCAT’s research component has already
become widely respected among the nations’
asphalt industry.  Research has been con-
ducted with a dozen state departments of trans-
portation, the Federal Highway Administra-
tion and the National Cooperative Highway
Research Program.  Probably the most well
known accomplishment of NCAT researchers
has been the development of an environmen-
tally friendly asphalt content tester that has
allowed the use of solvents to be greatly re-
duced or eliminated.  This device is now used

widely in the United States and internation-
ally.  NCAT also developed the first-ever text-
book on hot-mix  Asphalt technology.

The most talked about component of the
dedication ceremonies is NCAT’s 1.7-mile as-
phalt test track.  It was designed to predict the

performance of roadway surfaces and, as a result, in-
crease cost savings, safety and comfort on asphalt
highways. It is located about 15 miles east of the Au-
burn campus on 310 acres.  The track is designed so
individual state departments of transportation can spon-
sor track sections composed of their own locally avail-
able aggregates and asphalt binders, mixed and laid
to their specifications.

Trucks pulling three trailers loaded to 20,000 pounds
per axle are driven over the test sections 16 hours a day,
six days a week, allowing the lifetime of an asphalt surface
to be telescoped into a two-year period.  This traffic rep-
resents ten million axle loads over the track surface and is
expected to quickly answer questions about the perfor-
mance of the pavement mixtures. The track is fully instru-
mented for temperature and humidity.  When the two-year
test schedule is completed, old sections will be removed
and new test sections placed on the track.  A 4,700 square
foot testing lab and a 2,600 square foot truck mainte-
nance facility are on location at the track.

New Course
Offering on
Construction of
Asphalt Pavements

NCAT is offering a new course, “Construc-
tion of Asphalt Pavements” on February
19- 23, 2001.  This new school offering
will cover asphalt plant production, as-
phalt pavement construction and quality
assurance/quality control for HMA pave-
ments.  The course instructors consist of
a distinguisheed group of asphalt tech-
nologists including chuck Diehl of Com-
paction America, Tom Skinner of
Ingersoll-Rand, and several consultants
in the industry which include Chuck
Hughes and Terry Young.   Mr. Diehl will
talk about compaction, Mr. Young will talk
about asphalt pavement plants,  Mr. Skin-
ner will talk about construction of asphalt
pavements and Mr. Hughes will discuss
QA/QC of HMA pavements.  The course
will be  taught in NCAT’s new training  fa-
cilities.  The registration fee is $900.   If
you are interested in attending contact
Doug Hanson at (334) 844-6240 or Vinnie
Hester at (334) 844-6228, both with NCAT.
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The Superpave gyratory compactor (SGC) was developed to better simulate the field compaction
of hot mix asphalt (HMA) mixes.  All SGCs are designed to meet the specification criteria found
in AASHTO TP4, Standard Method for Preparing and Determining the Density of Hot Mix Asphalt
(HMA) Specimens by Means of the SHRP Gyratory Compactor.  However, many agencies have
reported differences in the bulk specific gravity of compacted samples from different SGCs, which
have been properly calibrated following the  manufacturer recommended protocols.

Recent research by NCAT has shown significant differences in the density provided by
different SGCs.  An average difference of approximately 1.09 percent air voids (0.027 Gmb) has
been  seen for 19 construction projects, comprised of a  variety of Superpave mix types.  The
effect of this difference on a potential design and  verification using two different SGCs types,
is illustrated in Figure 1.   From Figure 1, the observed Gmb differences can potentially result
in approximately 0.5 percent change in the optimum asphalt content.  That can also mean more
than a 1 percent change in voids in mineral aggregate (VMA).

The differences resulting from the mix design/verification procedure have to be considered
a very significant problem.  The currently recommended Ndesign levels of 50, 75, 100 and 125
gyrations were specified based, in part, on a 1 % change in VMA.  A given mix designed at 100
gyrations would be expected to have 1 % more VMA than a mix designed at 125 gyrations.   For
example, if a mix is intended for an interstate highway (Ndesign = 125 gyrations), and designed
by an SGC which provides lower compactive effort, the mix may be designed with the proper-
ties of a mix designed to an Ndesign of 100 gyrations.  The opposite may also hold true.

The gyration angle must be determined during compaction (loaded condition), not in the
unloaded condition.  Each SGC manufacturer currently has their own protocol and methodol-
ogy for measuring the gyration angle.  However, the angle should  be measured and verified by
an independent measuring device.  Currently, there is a device available for use from the
Federal Highway Administration.  This device, referred to as the FHWA angle validation kit
(AVK),  is placed inside the mold with a mix sample and can dynamically record the gyration
angle during compaction.

It is crucial that all SGCs provide similar results to ensure that the designed mixes are the
correct mixes for the intended application and to ensure that the contractor and owner get
similar results.  A draft AASHTO specification has been developed for the AVK.   The AVK or
other similar device should be evaluated so that a revision to TP4 can be made to help ensure
all compactors are providing similar compactive efforts.

ARE ALL SUPERPAVE GYRATORY
COMPACTORS EQUAL?
M. Shane Buchanan
National Center for Asphalt Technology

The Asphalt Pavement Analyzer (APA), formerly
known as the Georgia Loaded Wheel Tester, offers
promise as a practical method to evaluate HMA rut-
ting potential during mix design and QC/QA applica-
tions. However, the APA test does not yield a funda-
mental material characterization, so the relationship
of its test results to actual field performance may de-
pend heavily on local factors (e.g., aggregate proper-
ties and mix design type) and specific project charac-
teristics (e.g., traffic level and traffic speed).

The National Center for Asphalt Technology
(NCAT) has undertaken a National Cooperative High-
way Research Program (NCHRP) Project “Acceler-
ated Laboratory Rutting Tests: Asphalt Pavement
Analyzer” in order to evaluate the APA. Prithvi (Ken)
Kandhal, associate director of NCAT, is the princi-
pal investigator.

This project was undertaken with the following
objectives: (1) to evaluate the Asphalt Pavement Ana-
lyzer and determine its suitability as a general method
of predicting rutting potential, and for use in field
quality control and quality assurance operations, and
(2) to compare the effectiveness of the Asphalt Pave-
ment Analyzer with that of other loaded wheel testers
and a simple strength test (under development in
NCHRP 9-19 “Superpave Support and Performance
Models Management”).

HMA mixtures that have known field performance
from accelerated pavement testers (such as acceler-
ated loading facilities) and full-scale field studies (such
as MnRoad) were selected for testing by the APA.
Various APA testing parameters (variables) such as
sample type, air voids content in sample, hose diam-
eter, and test temperature are being used in a full
factorial experiment. The combination of testing pa-
rameters which gives APA rut depths closest to and
highly correlated with the field rut depths, will be
recommended to fine tune the APA testing protocol.
The modified test procedure (in AASHTO-format) will
be further validated by correlating the laboratory rut
depths with the measured rut depths of at least 10
additional HMA mixes from an independent set of
field pavement test sections.

This $350,000, 27-month research project was
begun by NCAT in 1999 and will be completed in
December 2001.

NCAT STUDIES ASPHALT
PAVEMENT ANALYZER IN
NCHRP PROJECT 9-17
Allen Cooley, Reseach Engineer, NCAT

Figure 1.  Potential Differences in Mix Volumetrics Based Upon SGC Differences
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Calendar of Events
Dec 8-12 AASHTO Annual Meeting

Westin Hotel Indianapolis, IN
Contact Hannah Whitney, AASHTO
Telephone: (202) 624-8489, E-mail: hannahw@aashto.org
Website:  http://www.aashto.org/mtng_events

Dec 10-14 Asphalt Technology 2000
University of Texas, Austin
http://lifelong.engr.utexas.edu/conferences/asphalt.html

Jan 7-11, 2001 Transportation Research Board Annual Meeting
Washington, DC
Contact:  TRB (202) 334-3214
website: http://www.nationalacademies.org/trb/

Feb 4-7 World of Asphalt� 2001 Show
Wyndham Palace Resort    Orlando, Florida
Website:  http://www.worldofasphalt.com/index.asp

March 11-14 Fourth Annual Asphalt Conference & Expo
Atlanta, GA
Contact:  Wendy Cantwell, (816) 246-7711 Fax:  (816) 254-7446

March 18-21 Meeting of the Association of Asphalt Paving Technologists
Hilton Hotel  Clearwater, FL
Contact:  AAPT, (651) 293-9188
Website: http://www.asphalttechnology.org/

Course Schedule

If you are interested in attending contact Doug Hanson at (334)
844-6240 or Vinnie Hester at (334) 844-6228, both with NCAT.

Feb 19-23 Construction of Asphalt Pavements

Jan 23-26 Superpave Asphalt Mix Design

March 13-16

Feb 12-16 Asphalt Technology Course

March 5-9


