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The past year has witnessed some very positive results from ICAR research. Based in large part on the
results from ICAR 102, which investigated the use of up to 17% microfines in concrete, ASTM C 9.20
is in the process of balloting to make several very important changes to the C 33 specification on fine

aggregates, including adding subsections on grading for manufactured fine aggregates (MFA) and blended fine
aggregates (MFA and natural) while retaining the current grading for natural sands. The  proposed grading band
for MFA and blended sands increases the grading band width and increases the amount of fines passing the
minus #200 to 18%. These long overdue changes, if successfully balloted, will recognize that good-quality con-
crete can be made from high-fines sands.

Previously, ICAR 502 developed a materials model which accurately predicts the performance of unbound
aggregate base courses. This model has been incorporated into a mechanistic design process which will be pre-
sented in a workshop at the 2003 Symposium. In addition, ICAR 203 completed a protocol for quantifying

aggregate properties and predicting their influ-
ence on performance, specifically rutting,

of hot-mix asphalt pavement layers.

Another very important milestone is
ICAR's involvement in the Virtual
Cement and Concrete Laboratory
(VCCTL) being developed by NIST.

We will provide realistic aggregate
properties which can be added to the

very sophisticated model which includes
cement hydration and rheology. The goal is to

have a model which can revolutionize concrete mixture proportioning to provide durability and mechanical
properties without the use of extensive laboratory testing. The team includes admixture companies, cement
companies, cement associations, NRMCA, and ICAR.

None of this would be possible without the continued enthusiastic support of the Aggregates Foundation for
Technology, Research, and Education, as well as the ICAR Board and the cooperation of many volunteers from
industry, state and federal agencies and academia who generously share their time and expertise to serve on the
Technical Advisory Committee and project advisory panels. The success of ICAR is due to the collaborative
efforts of many people and organizations, and we are very appreciative of the outstanding support that we
receive.

David W. Fowler, Ph.D., P.E.

DIRECTOR’S
MESSAGE
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Jointly operated by The University of Texas at Austin
(UT) and Texas A&M University at College Station
(TAMU), ICAR serves the industry as a forum for 

research and discussion where aggregates stakeholders can
seek answers to industry concerns. In addition, the Center
provides the industry with the knowledge to put the latest
aggregates technology into practice. Most importantly,
ICAR is the voice of the aggregates industry in the research
community and serves as a facilitator for determining the
most effective use of aggregates in design, specification, and
construction.

Through symposia, newsletters,
as well as research
reports and sum-
maries, ICAR
puts the
most up-
to-date 

tech-
nology
into the
hands of
private industry
and state and feder-
al agencies, ensuring that
aggregates resources are used in
the most efficient and economical manner. The Center was
established in 1992 by the Aggregates Foundation for
Technology, Research, and Education (AFTRE). Financial
support comes primarily from the interest generated by an
AFTRE endowment; contributions from the National
Stone, Sand, and Gravel Association (NSSGA, formerly the
National Stone Association - National Aggregates
Association), and their member companies; and funds from
UT and TAMU.

The Center also actively seeks additional funding for
research projects. Total endowments to date amount to more
than $5 million.

TTHEHE CCENTERENTER’’SS MISSIONMISSION EENCOMPNCOMPASSESASSES

RESEARRESEARCH,CH,

EDUCAEDUCATIONTION,,

& INFORMA& INFORMATION EXTION EXCHANGECHANGE ::

to conduct scientific and technical research related to aggregates;

to develop undergraduate & graduate engineering courses & 
continuing education & training programs on aggregate topics;

to establish a central information clearinghouse on aggregates technology;

to provide technology transfer to translate research results into practice,
thus facilitating implementation of such results;

to cooperate and do cooperative aggregate research with other
universities when appropriate;

to establish appropriate business school or 
marketing input to improve the 

application of programs and results in
the construction industry.
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103 - USE OF HIGH FINES CONCRETE (HFC) IN IN-
SULATED CONCRETE FORM (ICF) CONSTRUCTION

This project work consisted of developing technical
data to justify the use of high fines concrete in insu-
lated concrete form construction, on the basis of
material properties, construction efficiency, costs, and
energy performance of the completed structure. Two
structures, constructed using ICF and HFC, are dis-
cussed and a framework for developing suitable high
fines mixtures is presented.

Report: 103, "Use of High Fines Concrete (HFC) in
Insulated Concrete Form (ICF) Construction," Dan
G. Zollinger.

THE FOLLOWING PROJECTS ISSUED TECHNICAL

REPORTS IN 2003:

503 - RAPID TEST TO ESTABLISH GRADING OF

UNBOUND AGGREGATES

The objective was to develop a test method that can
operate in an automatic, continuous sampling mode.
Current production methods are mechanical and time
consuming. Most recent prior research was propri-
etary and had not made a significant advancement.
The project evaluated current technology, proposed a
promising solution, built a prototype, and demonstrat-
ed the capability of the device, designated the LASS
(laser-based aggregate scanning system). The LASS is
capable of rapidly acquiring volumetric data on multi-
ple particles in an aggregate sample.

Reports: 503-2 "Rapid Test to Establish Grading of
Unbound Aggregate Products: An Evaluation of
Automated Devices to Replace and Augment Manual
Sieve Analyses in Determining Aggregate Gradation,"
Alan F. Rauch, Carl T. Haas, Craig Browne, and
Hyoungkwan Kim; 503-3F "Rapid Test to Establish
Grading of Unbound Aggregate Products:
Automation of Aggregate Characterization Using
Laser Profiling and Digital Image Analysis," Carl T.
Haas, Alan F. Rauch, Hyoungkwan Kim, and Craig
Browne.

101 - INVESTIGATION OF THE STATUS OF FINES IN

THE UNITED STATES

The focus of this project was to examine the meth-
ods and test procedures used in the past to
characterize the properties of fines affecting the per-
formance of portland cement concrete and develop a
preliminary framework for characterizing and cata-
loging these properties, using existing processes and
proposing new ones as necessary. An example of the
use of the proposed procedure is included to demon-
strate it efficacy in distinguishing the various
engineering properties of the materials.

Report: 101-2 "Framework for Development of a
Classification Procedure for the Use of Aggregate
Fines in Concrete," Dan G. Zollinger and Shondeep
Sarkar.
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104 - THE EFFECTS OF AGGREGATE

CHARACTERISTICS ON THE PERFORMANCE OF

PORTLAND CEMENT CONCRETE

Researchers: David Fowler, Kevin Folliard, David
Whitney, The University of Texas at Austin, and
Barry Hudson, Aggregate Research Industries

Funding: $330,000

Date Began: September 1999

Sponsor: Aggregates Foundation for Technology,
Research, and Education 

Optimization of the characteristics of aggregates,
including gradation, particle shape, and surface tex-
ture plays an important role in workability aspects of
the fresh concrete (bleeding, pumpability, flow,
response to vibration, finishability, segregation) and
the engineering properties of the hardened material
(modulus of elasticity, creep, shrinkage, etc). This
project will determine the state of the art related to
correlation of aggregate properties and performance
of concrete, test methods for evaluating aggregate
shape and texture, and optimization of concrete mix-
tures. A test protocol will be devised; a range of
aggregates selected, and an extensive laboratory pro-
gram will be carried out leading to guidelines and
specifications for optimizing concrete mixtures.

The state-of-the-art survey has been completed. A
chemical admixtures study was performed. Two
superplasticizers and mineral admixtures were used in
mortar and concrete with 15% microfines in order to
evaluate the effect of these admixtures on high
microfines concrete. Five methods for mixture pro-
portioning were evaluated. They include the ACI 211
method as well as methods based on packing degree
concepts. Mixtures have been made with these meth-
ods utilizing aggregates characterized as part of the
study. Compressive and flexural strengths have been
determined.

203 - EVALUATION OF AGGREGATES'
CHARACTERISTICS AFFECTING HMA

PERFORMANCE

Researchers: Dallas Little, Texas A&M University, and
Eyad Masad, Texas A&M University (formerly of

Washington State University)

Funding: $385,000

Date Began: April 2000

Sponsors: Aggregates Foundation for Technology,
Research, and Education (AFTRE), Texas

Transportation Institute, & Washington State Univ.

This project developed a unified approach to rapidly
and accurately capture aggregate properties irrespec-
tive of aggregate size. A unified approach was
necessary to keep from unjustly penalizing aggregates
based on a single parameter. The interaction of vari-
ous properties is necessary to completely and
accurately assess the impact of aggregate properties
on performance. A constitutive model is proposed
which predicts permanent deformation in the mixture
and which accounts for aggregate properties. A pro-
tocol was developed which accounts for the effects of
mineral fillers on the rheology of the mastic. In addi-
tion, performance of high-fines mixtures was
evaluated.

THE FOLLOWING
PROJECT WAS COM-

PLETED DURING
2002. TECHNICAL

REPORTS WILL BE
AVAILABLE IN

MID-2003

THE FOLLOWING 
PROJECTS ARE 
CONTINUING
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V106 - ADAPTING THE VIRTUAL CEMENT AND

CONCRETE TESTING LABORATORY TO OPTIMIZING

THE SELECTION OF AGGREGATES FOR CONCRETE

Researchers: David Fowler, The University of Texas
at Austin, and Edward Garboczi, National Institute

for Standards and Technology

Funding: $330,000

Date Began: September 2002

Sponsor: Aggregates Foundation for Technology,
Research, and Education

Optimizing concrete involves proportioning of con-
crete mixtures and there is a great need to use
aggregates more effectively in concrete mixtures. The
development of the VCCTL has been a major
advance towards the goal of placing concrete mixture
proportioning on a sound scientific basis but the
models within this software currently use assumptions
of spherical and ellipsoidal aggregates to predict
properties. Information about exact shape and size
distribution of aggregates is needed for the prediction
of rheology and elastic properties, especially at the
early ages. This project will bring ICAR into the
VCCTL consortium as a full partner, assuring that
aggregate properties are adequately treated in the soft-
ware. Models using real shaped aggregates will be
developed and databases of aggregate shape proper-
ties will be developed.

The development of the image processing technique
for the aggregate images obtained from X-ray com-
puted tomography has been completed for coarse
aggregates. The technique is being fine tuned for fine
aggregates. The aggregates from ICAR 104 were
scanned with X-ray tomography as part of the devel-
opment of the image processing techniques and new
aggregates are ready to be tested. Some preliminary
resultsthat were input  into rheology models have
yielded interesting results beneficial to the model. A
creation of an aggregate properties database will soon
be started. The project is scheduled to be completed
in August 2005.

The optimization study is under way. The effect of
shape, texture, gradation of aggregates on high
micro-fines mortar and concrete are being evaluated.
Concrete behavior predicted by the proportioning
method selected will be compared with actual behav-
ior. The project is scheduled to be completed May
31, 2003.

105 - MEASURING WORKABILITY OF

HIGH-FINES CONCRETE

Researcher: David Fowler, The Univ. of Texas, Austin

Funding: $250,000

Date Began: September 2002

Sponsor: Aggregates Foundation for Technology,
Research, and Education

In the time since the slump test was first standardized
into ASTM in 1922, a myriad of test procedures have
been developed to measure the workability of con-
crete. The vast majority of these test methods are
impractical and do not fully characterize the most rel-
evant aspects of workability. Measuring the
workability of high-fines concretes--which tend to
exhibit low slump but can, in fact, be very workable--
presents unique challenges. This project will identify
a practical and accurate workability test method for
concrete mixtures exhibiting a wide range of worka-
bility, with a particular focus on high-fines concrete.

A literature review, which identified more than 50
existing workability test methods, has been completed
and will serve as a basis for identifying key principles
and concepts in workability measurement. Two
promising devices the --FHWA's Vibrating Slope
Apparatus and the BTRHEOM rheometer--have been
acquired for laboratory evaluation. Additionally, other
simple test methods are being developed and evaluat-
ed. In order to ensure that the test method
recommended at the end of the project is widely and
quickly accepted, input from a wide range of individ-
uals within the concrete industry--from contractors to
researchers--is being sought. The project is to be
completed August 31, 2004.
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This research project is aimed at assessing, develop-
ing, and recommending appropriate ASR laboratory
test methods and mitigation options. It includes sub-
stantial laboratory research, as well as a
comprehensive field evaluation. The research is a fol-
low-up to ICAR 301 and continues the initial efforts
on accelerated test methods, especially the accelerated
version of ASTM C 1293 (conducted at 60o C
instead of 38o C). A key objective of this study will
be for the research team to implement the main find-
ings into practice, especially through efforts aimed at
ASTM, AASHTO, CSA, and other organizations.

Significant progress has been made on ICAR 302,
including the procurement of thirteen different aggre-
gates from throughout North America. The
aggregates represent a wide range of mineralogy and
reactivity and represent a broad geographic distribu-
tion. Laboratory tests using these aggregates are
underway, and most of the aggregates are already
being assessed at the outdoor exposure site at The
University of Texas at Austin. Exposure blocks will
also be cast and stored at CANMET (Ottawa) and at
the marine exposure site at Treat Island. Through
these efforts, the link between laboratory and field
performance will be assessed and the role of climate
and exposure conditions will be analyzed. Various
mitigation options will also be assessed in this study,
including the use of supplementary cementitious
materials (SCMs), lithium compounds, and low-alkali
cements.

The Strategic Highway Research Program (SHRP) on
hot-mix asphalt (HMA) pavements primarily targeted
properties of asphalt cement and their effects on
pavement performance. Little funding was devoted to
the study of the contribution of aggregates to pave-
ment performance. Yet, near the end of the SHRP
studies, researchers were required to produce a com-
plete set of aggregate specifications. These
specifications were developed with no new experi-
mentation to support or verify their relationships with
pavement performance or their required values.

The objective of this research project is to determine
the degree and quantity of F&E aggregate particles
that can be tolerated in HMA. Flat and/or elongated
particles can result when hard igneous or metamor-
phic and, occasionally, sedimentary aggregates are
crushed. These aggregate particles are more easily
broken than the more cubical aggregates during han-
dling and mixing at the plant, placement, compaction,
and even trafficking.

A laboratory experiment has been conducted to eval-
uate the effects of various degrees of F&E aggregate
particles on performance of HMA. Hamburg and
Asphalt Pavement Analyzer testing has indicated that
rut depths increase as quantity of 3:1 particles
increase, yet still perform acceptably by many stan-
dards. Multiple Ratio Analysis has been found to give
an accurate picture of an aggregate sample's particle
shape by evaluating the sample on five ratios instead
of one. A state-of-the-art review of different testing
techniques for measuring aggregate shape with image
analysis has been prepared. This research project is in
final stages with the final data analysis and report
preparation is underway.

202 202- EVALUATION OF SUPERPAVE FLAT &
ELONGATED AGGREGATE SPECIFICATIONS

Researchers: Cindy Estakhri and Joe Button, Texas
A&M University

Funding: $136,000

Date Began: July 2000

Sponsor: Aggregates Foundation for Technology,
Research, and Education and the Federal Highway

Administration

302 - VERIFICATION AND IMPLEMENTATION OF

IMPROVED ASR TEST & MITIGATION METHODS

Researchers: Kevin Folliard and David Fowler,
The University of Texas at Austin,

Michael Thomas, and Benoit Fournier,
Natural Resources Canada

Funding: $350,000

Date Began: January 2002

Sponsor: Aggregates Foundation for Technology,
Research, and Education
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The "weak link" in asphalt and Portland cement con-
crete mixtures is the bond between the mastic and
aggregate in asphalt mixtures and between the mortar
and the aggregate in PCC mixtures. Researchers at
Texas A&M University have recently developed a
model that explains how to use surface energy to cal-
culate the adhesive bond strength in asphalt mixtures
based on surface energy measurements of the aggre-
gate and mastic and the cohesive bond strength
within the mastic based on mastic surface energy
measurements. The adhesive and cohesive bond
strengths can be calculated in either a dry condition
or in the presence of moisture. Texas A&M
University has developed a protocol to measure sur-
face energies for asphalt binders, asphalt mastics, and
aggregates. In Project 505, ICAR will measure the
surface energies of aggregates of various mineralo-
gies and aggregates subjected to various processes
and treatments. The cohesive bond strengths of the
mastics and the adhesive bond strengths between the
aggregates and various asphalt binders will be calcu-
lated. Laboratory fracture fatigue and compressive
permanent deformation testing will be performed (in
dry and wet conditions) to assess the ability of the
bond energy calculations to predict damage.

The project is divided among seven tasks. Tasks 1 and
2 deal with synthesizing information regarding sur-
face energy measurements and bond energy
calculations and the effect of moisture on adhesive
and cohesive bond energies. This work has been com-
pleted and ICAR has begun development of the
experimental design for test validation of the model.

This is an urgent project because problems related to
adhesive bonding in both HMA and PCC are exten-
sive and costly. It is timely because of the recent
success demonstrated by Texas A&M in using surface
energy measurements to predict fatigue fracture dam-
age and moisture damage in HMA. This project is
designed to take this approach the next step and
implement the protocol to assist the industry.

504 -  -EVALUATION OF THE IMPACT OF THE

AASHTO  2002  DESIGN GUIDE
ON THE INDUSTRY

Researchers: Dallas N. Little and Tom Freeman,
Texas A&M University

Funding: $150,000

Date Began: September 2002

Sponsor: Aggregates Foundation for Technology,
Research, and Education

505 - SURFACE ENERGY MEASUREMENTS AS

PERFORMANCE INDICATORS OF HOT-MIX

ASPHALT (HMA) & PORTLAND CEMENT

CONCRETE (PCC) PERFORMANCE

Researchers: Dallas. Little & Robert L. Lytton,
TexasA&M; Ray Robertson,
Western Research Institute

Funding: $ 300,000

Date Began: November 2002

Sponsor: Aggregates Foundation for Technology,
Research, and Education 

The 2002 Guide for the Design of Pavement Structures will
be unlike any other previously implemented. The
Guide will use mechanistic-empirical design principles,
accepted pavement structural models, and other sup-
porting models deemed appropriate by the NCHRP
1-37A research team. The Guide will treat unbound
aggregate bases as stress-sensitive elastic layers.
Engineering properties such as stress-sensitive
resilient modulus and permanent deformation poten-
tial will dictate the structural contribution of the
unbound aggregate base instead of the familiar
AASHTO structural layer coefficient. The aggregate
supplier and producer both need to understand the
impact of this paradigm shift in design and how they
can provide the most competitive material as meas-
ured by the criteria that will be used in the Guide.

ICAR has begun the following tasks: Perform a sensi-
tivity analysis comparing the 1998 Design Guide with
the proposed 2002 Guide to understand the sensitivity
of the Guide to wide range of aggregate products;
evaluate the impact of the changes required by the
Guide in terms of potential increase or decrease in
market share; identify rigid and flexible pavement
optimization strategies that are compatible with the
Guide; and evaluate the potential impact of the opti-
mization strategies on aggregate demand.

VII
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will describe how to approximate the level of stress
sensitivity and cross-anisotropy based on simple index
property tests.

ICAR research has shown that the level of cross-
anisotropy can be accurately approximated based on
index tests of the UAB such as gradation and shape
analysis. Such tests can be performed quickly and inex-
pensively and can be used as surrogate tests in place of
the more complex directional modulus testing. ICAR
seeks to develop a database for a range of aggregate
sources and types to validate these correlations.

The objective is to develop a user-friendly pavement
design manual complete with software that employs
the stress-sensitive, cross-anisotropic models. The
manual will be prepared for use by engineers with a
minimal level of pavement design knowledge in a for-
mat similar to the Asphalt Institute Manual (MS-1).
The accompanying software will consist of both the
finite element model (for more sophisticated designs
and research analysis) and the modified layered elastic
model for more routine design. An appendix to the
manual will describe UAB characterization protocol in
an ASTM format. A second appendix to the manual 

ICAR PAVEMENT DESIGN MANUAL

Funding: $45,000
Date Began: September 2002

Sponsor: Aggregates Foundation for Technology, Research, and Education
Researchers: Dallas N. Little, Texas A&M University, and Erol Tutumleur, University of Illinois

BENEFITS INCLUDE:

(1) accurate characterization of UAB,
(2) no false penalties in design models,

(3) ability to assess the effects of production
changes on structural effectiveness,

(4) compatible with AASHTO updates,
(5) potential to demonstrate the substantial

improvement in performance 
by using thicker bases, and 

(6) protocol to accurately assess life cycle ben-
efits with competing materials.
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AGGREGATES FOR

SELF-CONSOLIDATING CONCRETE (SCC)

Self-consolidating concrete is an emerging technology
in the US, though widely used around the word. Its
excellent flow characteristics with minimal segregation
permit placement without compaction or vibration. It
also uses higher amounts of fines, which can have an
associated cost savings. The influence of aggregate
characteristics, e.g., shape, texture and grading, as well
as sensitivities to variations needs to be understood
better.

APPLICATION AND SIGNIFICANCE OF

THE MICRO DEVAL TEST

There is widespread interest in the Micro Deval appa-
ratus as a potential replacement for soundness and/or
abrasion tests. It is perceived to correlate to perform-
ance better. There needs to be more research to relate
this test to performance directly and to define limits
before inappropriate standards are set.

CHARACTERIZING MINUS NO. 200 FINE

AGGREGATE FOR PERFORMANCE IN CONCRETE

Efforts are underway to modify concrete aggregate
specifications in order to permit higher than normal
amounts of minus 75 µm, or minus 200, sieve materi-
al. The nature of these very fine materials influences
concrete rheology, or flow characteristics, as well as
ultimate strength and durability. A new test is needed
to characterize the performance of material finer than 
75 µm better.

UTILIZATION OF HIGH-FINES CONTENT UNBOUND

AGGREGATE PAVEMENT LAYERS

Using more fines in unbound aggregate base (UAB)
layers potentially improves layer performance and
reduces increasing stockpiles of fines. Research is
needed to determine how to use more fines in UAB
most effectively: At what increased fine content and
with what type fines does it become necessary to miti-
gate any potential negative effects of these fines using
low levels of stabilization?

ROLE OF AGGREGATE

CHARACTERISTICS ON

RESISTANCE TO LOAD IN SMA

Stone Mastic Asphalt is being considered for
widespread use as heavy duty HMA because
of its demonstrated load carrying capability.
SMA is expensive in part because of very
restrictive aggregate specification limits.
Research is needed on aggregate properties
relating to SMA performance, especially the
effect of particle shape. Appropriate specifi-
cation limits need to be established.

ICAR’s TAC worked industriously for two days in August 2002
to define & articulate the most pressing research needs.

They ranked 33 research topics and identified the following as the top ten areas of investigation for possible new
ICAR projects. Subsequently, the ICAR and AFTRE Boards selected the first five for funding as ICAR projects.
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AGGREGATES FINES AS

MINERAL FILLER FOR SMA 

Mineral filler plays a key role in SMA mixes. Aggregate
fine materials need to be characterized and evaluated
for performance for use as mineral filler.

SIGNIFICANCE OF FRACTURED FACE DEFINITION

AND CRUSHED COUNT

Superpave specifies a number of “fractured faces” for
coarse aggregate. Many gravel deposits cannot meet
these limits because they may either not fit the defini-
tion of “fractured” or may not be of sufficient size to
permit processing to be crushed so as to achieve the
required number of fractured surfaces. Research is
needed to determine the influence on asphalt con-
crete mix performance of crushed faces and to
establish accurate limits.

PERFORMANCE DATA VS. AGGREGATE CHARACTER-
ISTICS FOR UNBOUND AGGREGATE BASE

There are several models being developed and used in
pavement design. These models will use “default”
values for aggregate properties if specific data is
unavailable. There is a need for a catalogue of physi-
cal and mineralogical data of typical aggregate
products relating to performance. This will allow for
accurate input into to the predictive models used in
mechanistic designs.

TESTING AND MITIGATION FOR AGGREGATES

SUSCEPTIBLE TO D-CRACKING

Regionally, there is a major problem for aggregates
with certain physical properties that when subjected
to freeze-thaw conditions lead to a phenomenon
known as “D-cracking” in concrete pavements. A
rapid test is needed to identify D-cracking susceptible
aggregates. Mitigation techniques need to be devel-
oped to permit use of locally available aggregate
sources.

AGGREGATES FOR PERVIOUS CONCRETE

Gap graded concrete mixes that permit percolation of
water into substrata retention layers are seen as an
environmental aid to reduce runoff from impervious
surfaces. Current usage is constrained to light load
applications such as parking lots. For wider applica-
tion and marketing, research is needed into the
aggregates’ role in requirements for concrete mix
strength and durability.
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Mark Snyder,
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Eyad Masad, Texas A&M University
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Steve Forster,
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Mike Rafalowski, HQ FHWA

Vernon Marks, Iowa DOT, ret.
Bill Sheftick, Bowser Morner Testing Laboratories

Howard Anderson, Utah DOT
Chris Rogers, Ontario Ministry of Transport

Jeff Seiders, Texas DOT 
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Steve Lane,
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Luck Stone Corporation

Chuck Sanders, Vulcan Materials
Eric Woodhouse

RMC Pacific Materials
Sam Johnson,

Martin Marietta Aggregates
Charlie Pryor, NSSGA
David Fowler, ICAR
Dallas Little, ICAR

Joe Allen, ICAR



ICAR hosted its Tenth Annual
Symposium on Aggregates: Concrete,
Bases, and Fines in the Inner Harbor
of Baltimore, Maryland, April 14-17,
2002. The rigorous technical program
included experts who presented their

findings on topics such as:Superpave issues, aggregates in both concrete and asphalt pave-
ments, aggregates characterization, performance issues, and high-fines content
manufactured fine aggregates.

The attendees represented industry, academia, and government, including: numerous DOT
and FHWA employees; the National Institute of Standards and Technology; the American
Association of State Highway and Transportation Officials; and the Ontario Ministry of
Transportation. Director David Fowler introduced keynote speakers Anthony R. Kane,
AASHTO; Charles S. Luck IV., Luck Stone Corporation, and T. Paul Teng, FHWA.

ICAR’s Board of Directors and the Aggregates Foundation for Technology, Research and
Education Board of Trustees met to discuss research and funding. The symposium
included its annual panel of DOT and FHWA representatives discussing aggregates issues,
giving officials the opportunity to voice their states’ concerns.

Exhibitors included: Gilson Co.,
Bowser-Morner Testing Laboratories,
Phoenix Process Equipment Company,
Intersystems Samplers, and Rotex, Inc..

EDUCATION
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and concrete pavements. 



CONTACT INFORMATION

The University of Texas at Austin
International Center for Aggregates Research

1 University Station Stop C1755
Austin, Texas 78712

512.471.4498/512.471.3191 (Fax)
icar@mail.ce.utexas.edu

www.icar.utexas.edu


