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Northeast States Develop White Paper
on Superpave for Low Capacity Roads
The Northeast Center of Excellence for Pave-
ment Technology (NECEPT) hosted a workshop
in April to discuss the implementation of
Superpave for low capacity roadways and the
particular issues that face local agencies. There
were 36 participants representing departments
of transportation of nine states (Connecticut,
Maine, Massachusetts, New Hampshire, New
Jersey, New York, Pennsylvania, Rhode Island
and Vermont); the Northeast Asphalt User/Pro-
ducer Group (NEAU/PG); several paving asso-
ciations, contractors, local agencies and uni-
versities; NECEPT and the North Central
Superpave Center (NCSC).

Gary Frederick of New York State DOT
(NYSDOT) reported that about 20% of the
roadways in New York are in the <300,000
ESALs category and another 48% fall in the
next highest category, <3 million ESALs.
However NYSDOT has had little experience with
50-gyration Superpave mixtures and there are
many unanswered questions. NYSDOT has
established minimum binder contents based
on nominal maximum aggregate size regard-
less of ESALs to ensure sufficient binder in the
mixtures, but have not determined if these con-
tents will be sufficient for low traffic volumes.
NYSDOT believes that the Superpave system is
quite conservative because they reportedly have
had no failures of in-place Superpave mixtures
with respect to shoving and rutting. Therefore
they have developed guidelines for 3,000,000
to 300,000 ESAL roadways with traffic lights
spaced at least one-mile apart and grades ≤
4% that bump ESALs down for mixture design
to permit higher binder contents.

Joe Smith, Asphalt Laboratory Supervisor
at Rutgers University, reported on Superpave
implementation in New Jersey. Full implemen-
tation is planned for 2002 for major roadways,
but NJ also wonders if modifications may be
required for local roads and other low-capacity

facilities. Smith reported that Rutgers Univer-
sity would be conducting a study of county
and municipal pavements that have been per-
forming well to evaluate whether modifications
to the Superpave system will be required
for these applications. They plan to evaluate
these successful mixtures with the Superpave
mixture design system and perform some
reverse engineering as needed to duplicate
the desired mixture properties.

PennDOT representatives made a serial pre-
sentation. Eugene Smeltzer, Project Manager,
PennDOT Bureau of Municipal Services, started
with a caution about the need for adequate tech-
nical support and engineering guidance when
implementing Superpave at the local level. He
showed pictures of a nominal 1-inch thick
Superpave overlay. The extent and severity of
reflective cracking (including alligator/fatigue
cracking) visible in the overlay within one year
of placement indicated that it had been placed
directly on a severely structurally distressed
pavement with minimal surface preparation, i.e.
no patching or other repairs. No flexible pave-
ment could perform under such circumstances
although the general public would not know
that. Smeltzer used this example to vividly
illustrate the kinds of dilemmas and constraints
that exist at the local level. The public typically
wants paved roads, so there is considerable
political pressure to pave as many miles as
possible. However budgets are limited and
structural repairs are expensive, so the general
tendency is to “paint it black” by covering as
much existing roadway area as possible each
year with a nominal one-inch layer of hot mix.

Don Wise, Chief of the PennDOT Mainte-
nance Division, continued the PennDOT pre-
sentation. PennDOT Maintenance is targeting
full Superpave implementation within the next

Continued on Page 4

Why Not Superpave?
Benefits

♦ Practicality of Application
♦ Criteria for Selection
♦ Cost Considerations
♦ Status of Implementation
♦ Alternate Materials/Treatments
♦ Perception vs. Reality
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♦ Binder Content
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♦ Aggregate
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Definition of Low-Volume
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♦ Separate from Implementation or
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Transfer
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♦ Consultant, In-house
♦ Contractor Pre-qualification

or Certification
♦ Perception vs. Reality Recommendations
♦ Develop Technical Support Network
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Transfer
♦ Continue Discussions

A copy of the white paper is available on the
NECEPT website, as is a more detailed summary
of the meeting. (http://www.superpave.psu.edu/
workshops/Regionalworkshop_lowcapacity.htm).

Topics Addressed in
the White Paper
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few years, and has implemented a Maintenance Bituminous Technician certification
program to help prepare their personnel. Mr. Wise indicated that there were some initial
problems with joint separation, segregation and raveling of Superpave mixes used for
maintenance, but the personnel are working out the operational issues of compaction
and workmanship. Initial fears seem to disappear with increasing familiarity with Super-
pave mixtures.

Dan Dawood, PennDOT Pavement Design Engineer, discussed design considerations
and policies. PennDOT issued a policy letter earlier this year that all HMA projects started
after a set date had to use Superpave mixtures. The response from municipalities was
immediate and strongly negative. Maintenance expressed concern that they would lose
the flexibility needed for local contracts, and that following recommendations for layer
thickness based on nominal maximum aggregate size would severely limit the area they
could pave. Therefore PennDOT reconsidered and still allows a dual mix design system
(Superpave and Marshall) for local roads for the time being.

Rebecca McDaniel, Technical Director of the North Central Superpave Center located
at Purdue University in Indiana, reported on related activities in the Midwest on a state-
by-state basis. Superpave usage for low-capacity facilities is a topic of great interest in
that region. She reported that Illinois DOT has made some adjustments for mixtures for
low- capacity facilities. They have lowered the number of design gyrations for mixture
designs for less than 300,000 ESALs to match traditional Marshall mixtures that were
considered good performers and have reduced the design air voids content to 3% for
that traffic level. Indiana was a Lead State that fully implemented Superpave in 1999;
Superpave mixes are now the only ones in the state specifications. Superpave has not yet
reached the local level in Minnesota, though two counties have had some involvement.
There has been some limited research work at the University of Minnesota that combined
marginal quality aggregate materials with premium PG binders and very good quality
aggregate with “normal” PG binders. Missouri currently uses Superpave only for high
traffic volume roadways and is resisting implementation for low volume roads, defined
as <400 commercial vehicles and <3500 vehicles average daily traffic (ADT). Wisconsin
has fully implemented Superpave for state projects but is just starting at the county and
local levels with N design at 40 gyrations. In Iowa, the DOT, counties and industry are
working together to develop plans for implementing Superpave at the local level. Details
of the work done comparing existing Marshall mixes to the Superpave criteria in Iowa
were provided. Most of the mixtures tested generally met Superpave requirements. Iowa
has also developed guidelines for estimating ESALs.

Anne Stonex, former Operations Manager of the Northeast Regional Superpave Cen-
ter at Penn State University, gave a presentation provided by Larry Michael of the Mary-
land SHA. It illustrated uses of Superpave for local and commercial applications ranging
from bike paths to truck parking lots. The presentation also provided examples and
guidelines for mixture, binder, and aggregate selection, and for appropriate layer thick-
ness for stone size.

The workshop participants then brainstormed a list of topics that needed to be
addressed in a white paper for agencies. The list was organized into major topics and
subtopics as shown in the sidebar. The participants then broke into working groups to
thoroughly discuss the topics and develop responses to the potential areas of concern
and make recommendations on how to proceed with implementing Superpave for low
volume roads. The full text of the white paper and a detailed meeting summary are
available on the NECEPT website.

Overall the participants expressed positive attitudes and experiences regarding
Superpave for low capacity roadways. The primary recommendation of the workshop is
that there is still a need for technical support to encourage expansion of the use of
Superpave to low capacity facilities and by local and county level agencies. Support is
needed in the areas of easy to use guidelines for design and construction as well as
ongoing training and technology transfer activities.

Low-Capacity Roads Continued from Page 3

Beneficial Use of Recycled Materials
in Transportation Applications;
Arlington, VA, November 13-15

Conference to Address
Recycling Applications

This 2½-day conference will address the use of re-
cycled materials generated from transportation, indus-
trial, municipal and mining processes in transportation
applications. The conference will be held at the Crystal
Gateway Marriott in Arlington, Virginia, near Washing-
ton, DC.

The conference is international in scope, with ex-
perts from many countries in North America, South
America, Europe and Asia making presentations and
participating in discussions. This is the first such con-
ference hosted in the United States.

Sessions of particular interest to those in the asphalt
industry include the following:

♦ Recycled Asphalt
♦ Rubber Pavements
♦ Construction and Demolition Aggregates
♦ Reclaimed Concrete
♦ Economics and Life Cycle Analysis
♦ Shredded and Scrap Tires
♦ State Programs
♦ Engineering Evaluation
♦ Foundry Sands
♦ Alternative Materials
♦ Geotechnical Applications
♦ Water Movement in Highway Structures
♦ Leaching Fundamentals
♦ Municipal Waste Combustor Ash
♦ Coal Combustion Byproducts
♦ Accelerated Aging and Predicting Future Behavior
♦ Leaching and Recycled Material Treatment
♦ Environmental Impact and Risk Assessment
♦ And much more.

The conference is sponsored by the National
Science Foundation, Federal Highway Administration,
University of New Hampshire Recycled Materials Re-
source Center, National Asphalt Pavement Association,
The Rubber Pavements Association, US Department of
Energy, US Environmental Protection Agency, AASHTO,
National Association of County Engineers and other
organizations.

Registration can be made by telephone, fax or mail.
You can download registration forms and read more
about the conference at http://www.rmrc.unh.edu/
2001Conf/overview.asp.
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Superpave In-Situ Stress/Strain Investigation (SISSI)
Instrumentation in Progress
Within the last decade, pavement instrumentation has
been recognized as an important tool for quantitative
measurement of pavement performance and response
under different environmental and traffic conditions.
In this regard, the pavement is instrumented so that
both influencing factors and response parameters are
measured quantitatively. The environmental influenc-
ing factors include temperature, freeze-thaw cycles,
moisture content, etc. The loading factors include the
magnitude, type and distribution of traffic load. The
response variables measured in-situ consist of  strains,
stresses and deflections. In-situ measurements of these
parameters provide the data needed for the calibration
and validation of empirical, mechanistic and empiri-
cal/mechanistic pavement design models.

In this respect, PENNDOT has sponsored a com-
prehensive project called SuperPave In-Situ Stress/
Strain Investigation (SISSI). The purpose of the SISSI
instrumentation project is to provide the data that are
essential to the validation of performance prediction
models. Combining intensive materials characteriza-
tion, detailed load-response information, traffic
and environmental data, and performance measures
from these instrumented sections will enable the veri-
fication and regional calibration of the new models
developed under NCHRP 1-37A (AASHTO 2002 Guide
for the Design of New and Rehabilitated Pavement
Structures) and NCHRP 9-19 (Superpave Support and
Performance Models Management).

SISSI is a unique state-of-the-art instrumentation
project. It is unique because it encompasses a series
of different roads in both the northern and southern
parts of Pennsylvania rather than being concentrated

by Dr. Mansour Solaimanian, NECEPT

at one location. It takes advantage of the
latest developments and equipment in
the field of instrumentation technology
for full-scale investigation of pavement
performance.

Temperature, frost depth and mois-
ture transducers will be used to monitor
environmental conditions at the site. The
response of the pavement to traffic load-
ing will be monitored with pressure cells,
strain gages and deflectometers. The
pressure cells will be used to measure
the pressure on the subgrade and sub-
base while the strain gages and
deflectometers will be used to measure

the tensile strain at the bottom of each HMA layer
and the deflection of each layer, respectively. The
response of these instruments will be collected by
state-of-the-art data acquisition systems and will
be organized in a database.

A nearby weather station and a weigh-in-
motion station at each site are used to provide the
environment and traffic information needed for
the validation process.

In addition to the normal traffic loads, specific
dynamic loads will also be applied at intervals over
the service life of the pavement. Special vehicles
with flexible load configuration and distribution are
used for this purpose. Dynamic measurements are
conducted using strain-gages, pressure cells and
deflectometers. In addition, falling weight
deflectometer (FWD) testing will be conducted at
different time intervals for determination of deflec-
tion basin and pavement moduli.

The instrumentation installed within the
pavement system at each site will be directed to a
junction box and finally to the instrumentation box.
Inside this box, a data logger will be installed to
collect the “static” measurements. Static measure-
ments, for the purpose of this project are defined
as environmental data, traffic associated data
(available from the WIM site), moisture content data,
frost depth data and rutting data. These measure-
ments will be acquired following defined schedules
according to the type of measurement and in accor-
dance with the instrumentation plan.

So far two major highways have been instrumented,
and two others are currently under instrumentation.Installation of Strain Gauges on the Top of the Base Course on PA Route 15

Drilling to prepare for installation of multi-depth deflectometers
and resistivity probes on PA Route 15
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The Interstate 710 Rehabilitation:
Mix and Structural Section Designs
by Carl Monismith, University of California at Berkeley

This article is excerpted from a more detailed
article provided by Prof. Monismith. To see the
full report, including more graphs, figures and
references, please visit our website at
http://bridge.ecn.purdue.edu/.

Under the aegis of the Caltrans Long Life Pave-
ment Rehabilitation Program, a committee con-
sisting of representatives from Caltrans, the FHWA,
the Asphalt Industry, and the Pavement Research
Center (PRC) of UC Berkeley worked together to
develop mix and pavement designs for the I-710
rehabilitation. The resulting designs are based
on accommodating 200 million ESALs for a de-
sign period of 30 years, significantly more traffic
than a typical design period. I-710 is located near
Los Angeles in Long Beach, California, and is the
major corridor for heavy truck traffic access to
the Port of Long Beach.

The project specifications have been written
to allow the Contractor to overlay and reconstruct
during a 55-hour construction window (from
10:00 p.m. Friday to 5:00 a.m. Monday) with the
anticipation that the project will be completed in
ten or fewer weekend closures. A total of about
4.8 km (3 mi.) will be rehabilitated, of which 2.8
km (1.8 mi.) will utilize the break, seat, and over-
lay method  and 2.0 km (1.2 mi.) will utilize a full-
depth asphalt concrete design.

Strategic Highway Research Program (SHRP)
mix evaluation technology, enhanced by research
resulting from the Caltrans Accelerated Pavement
Testing Program (CAL/APT), was used in pre-
paring both the mix and pavement designs. Binder
contents for mixes containing a PBA-6a * poly-
mer modified binder (AASHTO MP1 designation
PG64-40), with added elastomeric components,
and an AR-8000 asphalt cement (PG64-16) were
selected based on results of the SHRP-developed
constant-height repeated load simple shear test
(RSST-CH). Structural section designs were de-
veloped using mix fatigue test data obtained with
the SHRP-developed flexural fatigue tests.

Mix Designs

Laboratory tests were performed on mixes with
the materials that will be used in the construc-
tion. The aggregate, an all-crushed San Gabriel
River material, and the binders were supplied by

Vulcan/CALMAT and Huntway Refining respec-
tively.

Results of the RSST-CH obtained at 50°C
(122°F) were used to select the binder con-
tents for the two mixes. Essentially, the mix
design consisted of selecting the highest binder
content that permits the mix to accommodate
the design traffic at the critical temperature (in
this case 50°C (122°F)) without exceeding a
limiting rut depth of 12.5 mm (0.5 in.). Be-
cause of greater resistance to permanent de-
formation exhibited by the mix containing the
PBA-6a* binder it is planned for use as the
surface course. A design binder content of 4.7
percent (by weight of aggregate) was selected.
Because of structural considerations, the AR-
8000 mix was selected for the rest of the pave-
ment section. Since it would likely be subjected
to trafficking for up to one year prior to place-
ment of the PBA-6a* mix, a binder content of
4.7 percent was also selected.

Structural Section Designs

Underneath the overcrossings, it is not pos-
sible to place an overlay and maintain the ver-
tical clearance; therefore a full depth asphalt
concrete section will replace the existing
cracked portland cement concrete (PCC) for
three sections, 305 m (1000 ft.) in length. Over
the remainder of the pavement, an asphalt con-
crete overlay will be placed on cracked and
seated PCC. (Cross sections of the two sec-
tions are provided in the longer document
online.)

The full depth asphalt concrete was de-
signed using multilayer elastic analysis. The
procedure requires determination of the prin-
cipal tensile strain on the underside of the as-
phalt concrete pavement to mitigate bottom-
up fatigue cracking and determination of the
vertical compressive strain at the subgrade sur-
face to minimize the contribution of the layers
below the asphalt concrete to surface rutting.
Fatigue resistance of each mix was determined
using the SHRP-developed flexural fatigue test,
which permits determination of a relationship
between the applied tensile strain and the load
repetitions to cracking.

The full depth structural section includes the
use of a rich-bottom design for the lower portion
of the full-depth asphalt concrete (AC); the binder
content is 0.5 percent higher than the design binder
content. Increasing the binder content facilitates
greater compaction, which improves the fatigue
resistance of the mix, and because this layer is at
the bottom of the AC, the rutting resistance of the
pavement is not compromised.

The recommended 325 mm (13 in.) structural
section resulting from the analyses consists of
mixes containing the AR-8000 mix (because of its
higher stiffness) and the PBA-6a* mix (because of
its larger rut resistance). Use of both mixes gave
the thinnest pavement section while ensuring the
fatigue and rutting performance. In addition, an
open-graded friction course with an asphalt rub-
ber binder will be used as the wearing course. Its
purpose is to reduce tire splash, hydroplaning
potential and tire noise, and to serve as a sacrifi-
cial layer for maintenance.

For the 225 mm (9 in.) overlay section, a finite
element analysis was performed to select the total
thickness above the cracked and seated existing
PCC pavement. The same materials as used in the
full-depth replacement sections are incorporated.
Also, the Caltrans practice of using a fabric
interlayer has been recommended to reduce the
potential for reflection cracking.

Heavy Vehicle Simulator (HVS) Test

To evaluate the mix design prior to rehabilitation
construction, an overlay was constructed on an
existing jointed PCC pavement at the Richmond
Field Station of UC Berkeley. The overlay con-
sisted of 75 mm (3 in.) of the mix with the PBA-
6a* binder over 75 mm (3 in.) of the AR-8000
mix, both at 4.7 percent binder content.

Aggregate representative of the type likely to
be used on the project was shipped from South-
ern California, mixed at a central batch plant oper-
ated by Dumbarton Quarries of Hayward, CA, and
placed by O.C. Jones Engineering and Construc-
tion located in Berkeley, CA. Both layers were com-
pacted to about 6 percent air-void content.

Following construction, the HVS shown in Fig-
ure 1 was used to load the PBA-6a* mix with about
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Figure 1. Heavy Vehicle Simulator.

Figure 2. Rut depth versus HVS load applications with 40 kN load on dual tires at 50°C.

10,000 repetitions per day of a 40 kN (9,000 lb.)
load on dual tires with a cold inflation tire pres-
sure of 690 kPa (100 psi). The temperature of the
pavement was maintained at the critical tempera-
ture, 50°C (122°F), at a 50 mm (2 in.) depth.

Results of the accelerated loading on the PBA-
6a* mix carried to about 170,000 channelized rep-
etitions are shown in Figure 2. Also shown in the
figure are results obtained from an earlier study
using both a dense-graded asphalt concrete with
AR-4000 asphalt cement (Stabilometer “S” value
= 43) and an asphalt rubber gap-graded hot mix
(Stabilometer “S” value = 23). It will be noted that
the PBA-6a* mix performed significantly better in
terms of rutting than the other two mixes.

Construction Considerations

For successful performance of these structures,
strict attention to pavement construction will be
required. This necessitates careful control of both
mix components and mix compaction.

The specifications require the submitted mix
design to include performance test results for the
RSST-CH and the flexural fatigue tests to ensure
that the same performance is obtained with the
field mixes as the mixes used to develop the mix
design and structural sections.

Degree of compaction will be specified in terms
of the theoretical maximum density (TMD). For
the layers containing the PBA-6a* and AR-8000
binders with binder contents of 4.7 percent, the
minimum degree of compaction is 93 percent of
TMD, i.e., an air-void content of 7 percent. The
rich bottom compaction requirement is 97 per-
cent of TMD, or 3 percent air-void content.

A tack coat will also be required be-
tween the placement of each lift of hot mix.
This change in Caltrans procedure results
from an evaluation of the performance of
test sections loaded by the HVS as a part of
the CAL/APT program.

Full-Depth Asphalt Concrete
Comparisons

Some comparisons have been made of the
thickness of the full-depth AC pavement to
a number of full-depth long-life asphalt
pavements from sites in the United King-
dom and Australia. These thicknesses range
from 50-380 mm (2-15 in.) depending on
the materials used. It will be noted that the

thickness of the full-depth I-710 section is in the
range reported by the U.K. and Australian inves-
tigators. Moreover, it should be noted that the
Australians have used the concept of the “rich
bottom” design for a number of years with an
asphalt thickness of 200-345 mm (8-13.6 in.).

Recently the asphalt industry has presented
the concept of “perpetual pavements.”  In this
pavement, a full-depth AC structure, “... resis-
tance to bottom-up fatigue cracking is provided
by the lowest asphalt layer which has a higher
binder content, or by the total thickness of pave-
ment reducing tensile strains in the base layer to
an insignificant level. The intermediate layer pro-
vides rutting resistance through stone-on-stone
contact. Durability is imparted by the proper se-
lection of materials. The uppermost structural
layer contains qualities that resist rutting, ther-
mal cracking, and wear...” according to an article
in Asphalt magazine (Fall 2000, pp. 20-22). The

design for the I-710 structural section has these
elements embodied in this system.

Summary

The process used to arrive at the designs and the
construction requirements was a “partnered” ef-
fort between Caltrans, the asphalt industry in
California, and academia through UC Berkeley.

 This partnering provided an excellent opportu-
nity to implement new ideas and research re-
sults on this challenging project in which some
of the traditional approaches were insufficient. It
is hoped that such mutual working together can
continue in the future to the benefit of the travel-
ing public.
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July 16 through 18, 2001, approximately 150 chemists, engineers and re-
searchers convened in Laramie, Wyoming, for the 38th annual Petersen Asphalt
Research Conference, organized by Western Research Institute. Participants
came from throughout North America, Europe and Asia. They represented
chemical companies, oil companies, asphalt refiners, roofing products
manufacturers, instrument manufacturers, universities and the Federal High-
way Administration.

The Petersen Asphalt Research Conference provided a two-and-a-half day
forum in which asphalt researchers presented current research results. Since
1965, when Dr. J. Claine Petersen of the U.S. Department of the Interior Bureau
of Mines organized the first asphalt research conference, the event has empha-
sized how the chemical and physical properties of asphalt affect its performance
as a pavement cement.

Identifying differences in microstructure is believed to be critical to predict-
ing asphalt behavior. This year’s conference presenters introduced findings in
asphalt microstructure made possible by new instruments and techniques.
Recent advances in understanding fatigue damage, which is one of the most
difficult roadway failures to predict, were discussed in eight presentations. A
special two-day symposium on fatigue damage following the conference
afforded further opportunity for exploration of the problem.

Asphalt modification processes and various modifiers were discussed, with
emphasis on performance characteristics in roadways. The contribution of
aggregate to roadway performance was another major subject drawing attention
at the conference. Dr. Ovid A. “Gus” Plumb, dean of the College of Engineering
at the University of Wyoming, delivered the keynote address on the role of
university-based research.

On a personal note, conference participants paid tribute to Dr. Jan Branthaver
of WRI, who began his career at the Laramie Energy Research Center and the
Laramie Energy Technology Center, both predecessors of WRI. Dr. Branthaver
has authored more than 85 scientific papers and during his 25-year career has
made considerable contributions to asphalt research through WRI’s work with
the Strategic Highway Research Program and the Federal Highway Administra-
tion. Dr. Branthaver plans to retire in September.

Western Research Institute has organized the Petersen Asphalt Research
Conference since 1983. In 1990, the name was changed to honor the efforts of
conference founder, J. Claine Petersen. WRI conducts energy and environmen-
tal research under contract with government and private industry. Its 26-mem-
ber asphalt research group is one of the leading asphalt organizations in the
country, conducting laboratory and field studies to correlate asphalt composi-
tion with roadway performance.

Additional support for the 2001 Petersen Asphalt Research Conference was
provided by Atofina Petrochemicals, Chevron Asphalt, Dongré Laboratory Ser-
vices PCMS, and Paar Physica. Much of the research reported at the conference
was conducted under the auspices of the Federal Highway Administration.

WRI invites you to Laramie, Wyoming, next July 15-17 for the 39th annual
Petersen Asphalt Research Conference. For more information, visit their web
site at www.westernresearch.org.

Conference Brings Together
Asphalt Specialists
By Chavawn Kelley, WRI

Superpave Mix ETG Update

The Superpave Mix ETG met on August 28-29, 2001.

An update was provided on NCHRP projects that were related
to Superpave. Specifically recommendations from NCHRP 9-14
to delete the restricted zone were discussed. There was also some
discussion of NCHRP 9-16 with efforts to use the SGC to identify
mix performance and NCHRP 9-19 to develop a simple perfor-
mance test. One of the problems in removing the restricted zone is
that it now makes it difficult to define fine-graded and coarse-
graded mixes. The ETG established a task group to develop a
definition of fine-graded and coarse-graded mixes in light of
the restricted zone being deleted. The task group has recommended
a definition.

There have been a number of changes and there continue to be
changes in test methods and specifications for Superpave. An
update was provided on the status of changes in progress by the
subcommittee on materials.

An update was provided on the status of the FHWA internal
angle measuring device. There is no doubt that some of the prob-
lems that have been seen with Superpave Gyratory Compactors
are related to the internal angle actually being applied to the mix-
ture during compaction. There has been a significant amount of
work with this device for measuring the angle and work is continu-
ing. There is an ASTM task group that has been established to
develop a standard test procedure for the device. Much more
information will be developed within the next few months by FHWA,
NCAT, and others.

A draft specification for 4.75 mm nominal size Superpave
mixture was presented to the ETG. After much discussion it was
decided that more work was needed on the standard before it
would be recommended to AASHTO for adoption. There is a need
for the finer mixes that are more workable and can be placed
thinner.

A number of other topics were discussed but no specific
actions were taken. The topics included: report on Binder ETG
activities/issues, review of AASHTO T209 and recommendations
of mechanical agitation, field mixture verification, aggregate
gradation optimization, tender zone study, mixture performance
testing using the DSR, and Superpave 2005—long range plan.

Correction:

An article in the Spring 2001 issue of this newsletter
stated that Corelok produces, distributes and holds the
patent for the Angle Verification Kit (AVK). In point of
fact, the patent pending is held by Tom Brovold, Tom
Harman and the FHWA. Mr. Brovold, of TestQuip, the
company that produces and distributes the device, tells
us the device is now called the Dynamic Angle Validator
to better describe its real function.

We apologize for this error.

Allen Cooley, NCAT
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Within the Superpave mix design system there are
mix design criteria for 9.5 to 37.5 mm nominal
maximum aggregate size (NMAS) mixes. Many
agencies have expressed an interest in using a
4.75 mm NMAS mix because using such a mix
could result in a very smooth surface appearance,
be used for thin lift applications, correct surface
defects (leveling), increase skid resistance, de-
crease construction time, and provide a use for
manufactured screening stockpiles.

Past performance experience with thin hot mix
asphalt (HMA) overlays has been positive. In Mary-
land, these mixes are used as part of a preventive
maintenance program and have shown excellent
rutting and cracking resistance. Due to the in-
creased asphalt content provided by these mixes
some degree of crack healing has been observed.

 Maryland’s 4.75 mm NMAS mixes gener-
ally contain about 65 percent manufactured
screenings and 35 percent natural sand. Typi-
cal lift thicknesses are between 19 and 25 mm.

The Georgia DOT has used a 4.75 mm mix
for 30 years on low volume roads and for level-
ing purposes. Good performance has been pro-
vided by the mix, provided it is placed in thin
lifts (approximately 25 mm max.). These Geor-
gia mixes have been primarily comprised of
screenings with a small amount of # 89 stone
resulting in approximately 60 to 65 percent
passing the 2.36 mm (No. 8) sieve and an aver-
age of 8 percent dust. Maryland and Georgia
Specs are shown in Table 1 below.

The Georgia mix is currently designed us-
ing the Superpave gyratory compactor with an

4.75 mm Superpave Mixes Ndesign of 50 gyrations. Typical design air voids
range between  4 and 7 percent. With these mixes,
a higher design air void content is sometimes
used to allow a lower asphalt content for eco-
nomic considerations without reducing the mix
durability; since the mixes are not as open to
water and air at the same air void level as other
larger NMAS mixes.

Recent research at NCAT has been conducted
to evaluate the effectiveness of using 100 per-
cent aggregate screenings for HMA mixes. The
primary focus of this research was to develop a
mix which could utilize large amounts of pro-
cessed aggregate screenings that have accumu-
lated due to the increased use of coarse-graded
mixes.

Granite and limestone screenings, whose gra-
dations are shown in Table 2, were designed in
NCAT’s research using the Superpave gyratory
compactor at an Ndesign = 100 gyrations for  4, 5,
and 6 percent air voids. Both of the mixes were
4.75 mm nominal maximum size mixes, with the
granite mix being considerably finer than the
limestone.

The volumetric properties and rut testing re-
sults for these screening mixes are shown in
Table 3. The granite mixes had significantly higher
asphalt contents than the limestone mixes, pri-
marily due to the increased fineness and rougher
surface texture of the granite. Based on rut test-
ing, it generally appears that the screening mixes
have the potential to provide good rut resistance.

Based upon past field and lab experience, it
is evident that 4.75 mm mixes can be used for
certain applications. NCAT is currently working
toward developing mix design criteria for these
mixes. Results should be presented at the 2001
Southeastern Asphalt User Producer Group Meet-
ing in Jackson, Mississippi.

Tab 3 Test Results for NCAT Screening Mixes

Effective VMA VFA Dust/ Rut
Mix       Air Voids Asphalt (%)  (%) (%) Asphalt Depth (mm)

Granite 4 7.63 21.0 81.9 1.89 8.77

Limestone 4 3.55 12.2 68.5 3.38 4.00

Granite 5 7.18 21.0 77.1 2.00 5.45

Limestone 5 3.15 12.1 61.2 3.81 3.22

Granite 6 6.63 21.8 71.4 2.17 5.53

Limestone 6 2.79 12.9 50.4 4.30 3.65

Sieve Size  Percent Passing
 (mm) Granite Limestone

9.5 100.0 100.0

4.75 98.7  91.6

2.36 81.8  68.5

1.18 65.7  45.3

0.6  52.3  30.3

0.3  38.1  21.4

0.15  24.1  15.5

0.075  14.4  12.0

Table 1  Design Specifications for 4.75 mm Mixtures

% passing Maryland Georgia

Grading Requirements

12.5 mm Sieve 100

9.5 mm Sieve 100 90 - 100

4.75 mm Sieve 80 - 100 75 - 95

2.36 mm Sieve 36 - 76 60 - 65

0.030 mm Sieve 20 - 50

0.075 mm Sieve  2- 12  4 - 12

Design Requirements

Range for Asphalt Content % 5.0 -  8.0 % 6.0 -  7.5

Design Optimum Air Voids % 4.0 % 4.0 -  7.0

% Aggregate Voids Filled with Asphalt % 50 - 80

Allen Cooley, NCAT

Table 2 NCAT Screening Study Gradations
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ICAR-Sponsored Superpave Aggregates
Research at TTI by Joe Button, South Central Superpave Center

This comprehensive research program was conducted in three concur-
rent phases which examined the Superpave fine aggregate angularity
(FAA) test, restricted zone requirement, and, to a lesser degree, the voids
in the mineral (VMA) specification. This work is complete and the final
reports, ICAR 201-1 on FAA, 201-2 on RZ, and 201-3F on VMA, are
available from ICAR through Ms. Barbara Hein at 979/845-9847 or B-
Hein@tamu.edu. Brief summaries of the study are provided below.

Fine Aggregate Angularity

Both owner agencies and the paving and aggregate industries have ques-
tioned the validity of the Superpave FAA requirement. The FAA test is
based on the assumption that more fractured faces will result in higher
void content in a loosely compacted sample; however, this assumption is
not always true. Some agencies have found that cubical-shaped par-
ticles, even with 100% fractured faces, may not meet the FAA require-
ment for high-volume traffic. State agencies are concerned that local
materials, previously considered acceptable and which have historically
provided good field performance, cannot meet the Superpave require-
ments.

Researchers evaluated angularity of 23 fine aggregates representing
most types of paving aggregates used in the USA using seven different
procedures: FAA test, direct shear test, compacted aggregate resistance
(CAR) test, three different image analyses, and visual inspection. The
image analysis techniques included Hough Transform at University of
Arkansas at Little Rock (UALR), unified image analysis at Washington
State University (WSU), and VDG-40 Videograder at Virginia Transpor-
tation Research Council (VTRC). Relative rutting resistance of HMA
containing fines with different particle shape parameters was evaluated
in the laboratory using the Asphalt Pavement Analyzer (APA).

The FAA test method did not consistently identify angular, cubical
aggregates as high quality materials. There was a fair correlation be-
tween the CAR stability value and angle of internal friction (AIF) from the
direct shear test. No correlation was found between FAA and CAR stabil-
ity or between FAA and AIF. Fairly good correlations were found between
FAA and all three image analysis methods. Cubical crushed calcareous
aggregates with FAA values less than 45 gave very high values of CAR
stability, AIF, and ‘angularity’ from imaging techniques. Moreover, the
three image analysis methods exhibited good correlation among them-
selves. The APA study revealed that rut resistance of HMA mixtures is
not sensitive to FAA.

A statistical analysis of the SHRP-LTPP (Strategic Highway Research
Program-Long-Term Pavement Performance) database revealed no sig-
nificant relationship between FAA and rutting. This lack of relationship
is not surprising since many uncontrolled factors contribute to pave-
ment rutting.

Image analysis methods appear promising for measuring angularity
of fine aggregate. Until a suitable replacement method(s) for FAA can be
identified, the authors recommend that the FAA criteria be lowered from
45 to 43 for 100 percent crushed aggregate. Analysis of the FAA versus

rutting data should be examined later as the amount of data in the
SHRP-LTTP database is expanded.

Restricted Zone

The purpose of this study was to evaluate the restricted zone effect
using four different aggregates: crushed granite, crushed limestone,
crushed river gravel, and a mixture of crushed river gravel as coarse
aggregate with natural sand fines. Each type of aggregate was used for
mixture design of three hot mix asphalt (HMA) gradations: above,
through, and below the restricted zone. The HMA mixtures prepared
met most of the Superpave criteria, except the restricted zone in se-
lected mixtures and fine aggregate angularity in three mixtures. The
twelve mixtures designed were tested in the laboratory to evaluate their
relative resistance to permanent deformation using the Superpave
Shear Tester and APA.

Researchers found that there is no relationship between the restricted
zone and permanent deformation when crushed aggregates are used
in the mixture design. Superpave mixtures with gradations below the
restricted zone were generally most susceptible to permanent defor-
mation while mixtures above the restricted zone were least susceptible
to permanent deformation. Recommendations include elimination of
the restricted zone from HMA design specifications.

Voids in the Mineral Aggregate

The Superpave system adopted the VMA criteria developed by McLeod
using the 75-blow Marshall compactor for conventional dense-graded
HMA mixtures. This VMA criteria is a function of only the nominal
maximum size of aggregate, regardless of shape, texture or gradation.

The Superpave volumetric mixture design process contains a re-
quired minimum value for FAA as a function of traffic level and posi-
tion of the layer within the pavement structure. This parameter is
reported as the percentage of uncompacted air voids, with larger val-
ues generally indicating increased aggregate angularity and, thus,
higher VMA and better resistance to permanent deformation.

The purpose of this study was to evaluate the effects of FAA and
gradation on the resulting VMA of certain HMA mixtures. The effect of
FAA was evaluated using mixtures containing limestone coarse aggre-
gate combined with six different fine aggregates. Mixtures with three
gradations which pass through, above, and below the restricted zone;
three different mineral filler contents; and four different values of FAA
were analyzed to evaluate the effects of these parameters on VMA of
Superpave HMA mixtures.

Based on analyses of these tests, HMA mixtures containing fine
granite or limestone showed less permanent deformation than mix-
tures containing fine river gravel or natural rounded sand. FAA values
and permanent deformation of HMA did not correlate well. Proximity
of gradations to the restricted zone did not significantly affect HMA
mixture VMA. Mineral filler content and FAA value significantly af-
fected mixture VMA. Higher FAA values yielded higher VMA.


