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was a

busy and successful year for
the Center.
Four projects yielded eight
technical reports with sub-
stantive results for the
industry.
The projects and reports are
described subsequently:

ICAR 502, “Structural Considerations of Unbound Aggregate Pavement Layers for Mechanistic Design”
ICAR 201, “Evaluation of SuperpaveTM Aggregate Specifications”

ICAR 102, “Guidelines for Using Higher Contents of Microfines in Portland Cement Concrete”
ICAR 301, “Alkali-Silica Reaction in Portland Cement Concrete”

Notably, these reports have been posted to the Center website and may be printed without charge. They are also
available in paper copy and compact disk for a nominal fee.

Project 302, “Verification and Implementation of Improved ASR Test and Mitigation Methods,” began in 2001. In
addition, ICAR was fortunate to participate in planning and constructing a haul road in a quarry in Georgia, which
will demonstrate performance benefits of aggregate pavement layers, as well as implementing findings of previous
ICAR studies. Furthermore, the team conducting Project 503, “Rapid Test to Establish Grading of Unbound
Aggregate Products,” completed its work in the fourth quarter of the year. Final reports will be distributed in 2002.
These efforts are also described later in this report.

In August 2001, a significant milestone was reached with the Technical Advisory Committee (TAC). The expanded
TAC, which now includes representatives from state DOTs and federal agencies, as well as industry and university
experts, met and developed ten new research problem statements. The ICAR and Foundation (AFTRE) Boards
selected four of them to be developed for potential funding.
Also in this report is a description of the 9th annual symposium, which we held in Austin, Texas, April 22-25, 2001. I
am very pleased to note our increasing participation from state DOTs and federal agencies.

Finally, we are pleased to note that the Center’s contract with the Aggregates Foundation for Technology, Research,
and Education (AFTRE) was renewed in 2001. The ICAR staff and researchers are looking forward to continuing
our fruitful and rewarding relationship with the aggregates industry.
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Director’s Message

DIReCToR’S meSSAge

David  Fowler

David W. Fowler, PhD, PE, in front of the 
Aggregates Foundation for Technology, Research & Education Donor Wall.



ointly 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 prac-
tice. Most importantly, ICAR is
the voice of the aggregates
industry in the research commu-
nity and serves as a facilitator for
determining the most effective
use of aggregates in design, spec-
ification, and construction.

Through symposia, newsletters,
as well as research reports and
summaries, ICAR puts the most
up-to-date technology into the
hands of private industry and

JJ
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state and federal agencies,
ensuring that aggregates
resources are used in the most
efficient and economical man-
ner. 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; contribu-
tions 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.

oveRvIeW &  mI S S IoNoveRvIeW &  mI S S IoN

THe CeNTeR’S mISSIoN eNCompASSeS

ReSeARCH,

eDuCATIoN,

& INFoRmATIoN eXCHANge:

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 clear-
inghouse 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.



ur process for identifying research requirements seeks to gather input from a wide range of sources:
we ask the aggregates industry; government agencies; members of ICAR’s Task Forces; the ICAR and
AFTRE Boards; the NSSGA; and researchers to submit problem statements at any time. The state-
ments are then prioritized by ICAR’s Technical Advisory Committee. Next, the ICAR Board submits

its funding recommendations to the AFTRE Board for final approval. In order to ensure that research
needs of the industry that we serve are identified, we have adopted the following guidelines:
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pRoJeCT geNeRATIoN 
& evAluATIoN

oo

Call fCall for Pror Proboblem Stalem Statementstements
frfrom Industrom Industr yy,, AgAg gg rreeggaatestes

AssociaAssocia tionstions,, & R& Researesearccherherss

Task Force Commentary

Technical Advisory
Committee Review

ICAR Board
Recommendations

AFTRE BoarAFTRE Boardd
AApprpproovvalal

ICAR Researcher
Implementation

PubPublicalication oftion of
RResultsesults

ICAR ensures that the needs
of the aggregates industry are
served by seeking input from a

wide range of sources.



102 INCREASED USE OF FINES IN

PORTLAND CEMENT CONCRETE (PCC)

European specifications allow higher amounts of dust-
of-fracture fines than typically permitted in the US.
Recent work in New Zealand also has resulted in speci-
fication changes. Up to 20% minus 200 fines can be
used to fill the voids between the coarser aggregate par-
ticles to produce a workable mix without increasing the
water content, leading to a beneficial increase in density
and greater compressive strength. This project deter-
mined the effects of high-content dust-of-fracture fines
on both fresh and hardened concrete and developed
guidelines for mix proportioning. ICAR worked with the
Vulcan Materials laboratory and Svedela on this project.

Changing specifications to permit an increase in allow-
able fines in concrete from 5% to 15% could increase
the uses of fines by as much as 8,000,000 tons. Efforts
have started to begin the process to change the ASTM
specification for concrete aggregates.

Report: 102-1F “An Experimental Study on the
Guidelines for Using Higher Contents of Aggregate
Microfines in Portland Cement Concrete,” Nam-Shik
Ahn, David W. Fowler, Barry P. Hudson.
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THE FOLLOWING FOUR PROJECTS PROVIDED TECHNICAL REPORTS DURING 2001:

ICAR tests high-fines concrete.

201 - EVALUATION OF

SUPERPAVE AGGREGATE SPECIFICATIONS

Focusing on the specifications for fine aggregate angular-
ity (FAA) and the restricted zone, this project determined
the effects of these criteria on the properties and per-
formance of asphalt mix designs. Using different
aggregates, with a known proven performer as a control,
mixes above, below and through the restricted zone were
evaluated for rutting characteristics. Fine aggregates were
collected from 25 state DOTs, representing a wide range
of FAA value and known (subjective) performance. They
were evaluated, using several techniques, for angularity,
surface texture and aspect ratios. Results show that the
Compacted Aggregate Resistance Test shows better sen-
sitivity to fine aggregate angularity than the current voids
test. Other techniques were also evaluated. Results show
that the Superpave Restricted Zone is not needed to con-
trol gradation. This finding correlates well with other studies.

Reports: 201-1 “Evaluation of the Superpave Fine
Aggregate Angularity Specification,” Arif Chowdhury,
Joe Button, Vipin Kohle and David Jahn; 201-2 “Effects
of the Superpave Restricted Zone on Permanent
Deformation,” Arif Chowdhury, Joe Button, and Jose
Grau; 201-3 “Effects of Gradation and Angularity on
VMA and Rutting Resistance,” Dae-Wook Park, Arif
Chowdhury, and Joe Button.

Advances in concrete construction techniques and
increased emphasis on high-performance concrete place
a greater demand on materials proportioning in concrete.
The aggregate characteristics are becoming a governing
factor in the successful placement of concrete. This proj-
ect will develop guidelines for mix proportioning that
reflect the contributions of shape and texture to give the
maximum aggregate volume in the final mix. So far, the
report of a literature search is with the advisory panel for
review, a mixture proportioning study has been designed
based on the lit review, five aggregates have been selected
and the mortar-admixture study is underway.



301 - ALKALI-SILICA (ASR) IN

PORTLAND CEMENT CONCRETE

This project developed a modification to the year-long
test method ASTM C 1293 whereby definitive results
now can be obtained much more quickly - in 90 days.
The report also suggests methods to mitigate potentially
reactive aggregates so that they need not be rejected for
use in concrete.

Report 301-1F “Alkali-Silica Reaction in Portland
Cement Concrete: Testing Methods and Mitigation
Alternatives,” Wissam E. Touma, David W. Fowler, and
Ramon L. Carrasquillo.

502 - STRUCTURAL CONSIDERATIONS

OF UNBOUND AGGREGATE LAYERS

IN THE AASHTO  DESIGN GUIDE 2002

AASHTO is moving towards a mechanistic pavement
design procedure for the Design Guide-2002. This guide
will establish the structural contribution of various mate-
rials used as pavement layers. It is essential that the
structural contribution of unbound aggregate layers be
accurately portrayed. This project developed laboratory
test protocols, generated data, and defined materials
models that support mechanistic design methods and
accurately define the aggregate layers. This groundbreak-
ing research provides an accurate structural model for
predicting performance of unbound aggregate bases.

Reports: 502-1 “Structural Characteristics of Unbound
Aggregate Bases to meet AASHTO 2002 Design
Requirements: Interim Report,” Alex Adu-
Osei, Dallas Little and Robert Lytton; 502-2
“Field Validation of the Cross-Anisotropic
Behavior of Unbound Aggregate Bases,”
Erol Tutumluer, Alex Adu-Osei, Dallas
Little and Robert Lytton;
502-3 “Characterization of Unbound
Granular Layers in Flexible Pavements,”
Alex Adu-Osei.

THE FOLLOWING PROJECT

WAS COMPLETED IN 2001. TECHNICAL

REPORTS WILL BE AVAILABLE IN MID – 2002:

503 - RAPID TEST TO ESTABLISH

GRADING OF UNBOUND AGGREGATES

Researchers:
Carl T. Haas and Alan F. Rauch

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 proprietary
and had not made a significant advancement. The project
evaluated current technology, proposed a promising solu-
tion, built a prototype, and demonstrated the capability
of the device, designated the “LASS” (laser-based aggre-
gate scanning system). The LASS can rapidly acquire
volumetric data on multiple particles in an 
aggregate sample.
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104 - THE EFFECTS OF AGGREGATE

CHARACTERISTICS ON THE PERFORMANCE

OF PORTLAND CEMENT CONCRETE

Researchers:
David Fowler, Kevin Folliard,

David Whitney, Barry Hudson, and Joe Allen

The Aggregates Foundation for Technology, Research,
and Education funded this $330,000 project that began
in September, 1999.

Optimization of the characteristics of aggregates,
including gradation, particle shape, and surface texture,
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 elastic-
ity, creep, shrinkage, etc). This project will determine the
state of the art related to correlation of aggregate prop-
erties and performance of concrete; test methods for
evaluating aggregate shape and texture; and optimiza-
tion of concrete mixtures. A test protocol will be
devised, a range of aggregates selected, and an extensive
laboratory program will be carried out leading to guide-
lines and specifications for optimizing concrete mixtures.

A survey on the state of the art has been completed. A
chemical-admixtures study was performed. Two super-
plasticizers were used in mortar and concrete with 15%
microfines in order to evaluate the effect of these
admixtures on high-microfines concrete. Four methods
for mixture proportioning are under evaluation. They
include the ACI 211 method as well as a method based
on packing degree concepts. Mixtures have been made
with these methods utilizing aggregates characterized as
part of the study. Compressive and flexural strengths
have been determined. The project is scheduled to be
completed August 31, 2002.

202 - SUPERPAVE

FLAT AND ELONGATED

AGGREGATE SPECIFICATIONS

Researchers:
Joe Button and 
Cindy Estakhri

This $136,000 project began in July 2000 Its sponsors are
the Aggregates Foundation for Technology, Research,
and Education and the Federal Highway Administration.

This project will provide information to assist the indus-
try in recommending and validating meaningful
specifications for flat and elongated aggregates that have
demonstrated relationships to HMA performance. It will
examine state-of-the-art methods for measuring aggre-
gate particle shape and recommend the direction that the
industry should move in future research.

To date:

1.) The initial literature review has been completed. A
significant amount of pertinent work was found. Review
of relevant work will continue throughout the study.

2.) Submitted a questionnaire to the Panel Chairman.

3.) Researchers have obtained F&E and cubical aggre-
gates from two igneous sources. A third source has
indicated they will supply aggregates from a sedimentary
source. Testing of HMA specimens will include: degree
of F&E particles; multiple-ratio analysis; gradation
before and after mixing and Superpave gyratory com-
paction; indirect tension tests to estimate relative
resistance to cracking; and Asphalt Pavement Analyzer
testing (wet) to estimate relative resistance to rutting and
stripping of HMA mixtures containing different degrees
of F&E materials from a common source.

4.) Researchers have collected and reviewed much litera-
ture relative to this task and have spoken with several
other researchers around the US and Canada who have
developed devices for measuring shape (as well as texture
and angularity) of aggregate particles.

THE FOLLOWING PROJECTS ARE CONTINUING:

R e S e A R C H  p R o g R A mR e S e A R C H  p R o g R A m
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203 – EVALUATION OF

CHARACTERISTICS

AFFECTING HMA PERFORMANCE

Researchers:
Dallas Little
Eyad Masad

The Aggregates Foundation for Technology, Research,
and Education; Washington State University; and the
Texas Transportation Institute jointly funded this
$385,000 project that began in April, 2000.

This project will develop a unified approach to capture
aggregate properties rapidly and accurately irrespective
of aggregate size. A unified approach must be devel-
oped in order to keep from unjustly penalizing
aggregate based on a single parameter. The interaction
of various properties is necessary to assess the impact
of aggregate properties on performance completely and
accurately. Most importantly, this project will develop
more effective high-fines mixtures.

To date:

-Reviewed the literature concerning the development of
a unified approach to characterize aggregate properties
in HMA in conjunction with Washington State Univer-
sity (WSU). Specific attention was given to
image analysis.

-Developed initial protocol to characterize aggregate
properties in such a system that is compatible with the
cross-anisotropic characterization of asphalt mixtures
(see Project 502).

-Reviewed high-fines mixtures now being
developed in Georgia by Pavement
Technologies, Inc. Are now performing test-
ing on such mixtures with the goal of
developing a mixture design approach com-
patible with the unified approach to capture
aggregate properties rapidly and accurately.

THE FOLLOWING PROJECT BEGAN IN 2001:
302 – VERIFICATION AND IMPLEMENTATION OF

IMPROVED ASR TEST AND MITIGATION METHODS

Researchers:
David Fowler, Kevin Folliard,

Michael Thomas, Benoit Fournier

This $350,000 project began in December, 2001.
The sponsor is the Aggregates Foundation for
Technology, Research, and Education.

This study will expand the results of ICAR 301, which
developed a new test procedure for alkali-silica reactivity
of concrete made with a range of aggregate types and
showed the effectiveness of several mitigation agents.
The current effort will increase the data base of aggre-
gates tested, include a round-robin test series involving
several laboratories, place slabs in outdoor exposure sites
with harsh and moderate environments, and expand the
numbers of effective mitigating agents.

R e S e A R C H  p R o g R A mR e S e A R C H  p R o g R A m
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FIELD EVALUATION OF THE
PERFORMANCE OF

UNBOUND AGGREGATE BASES

Funding: $45,000

Date Began: December 2001

Sponsors:
Georgia Department of Transportation;

Georgia Crushed Stone Association;
Blue Circle Materials,

Aggregates Foundation for Technology,
Research, & Education;

& International Center for Aggregates Research
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Atest road has been constructed at an operating quarry in Georgia owned by Blue
Circle. Three different pavement cross sections are in place: two sections consist-
ing of soil-cement subbases, unbound aggregate bases, and an asphalt surface

course; and one section consisting of a surge stone subbase, unbound aggregate base,
and an asphalt surface course. The test sections are part of the road leading from the
quarry scale to the county road and will be subjected to the same high volume of heavy
truck loads.

The program will characterize the aggregates in the laboratory in accordance with the
ICAR test protocol developed during project 502 and using the unified classification
based on size and shape measurements acquired from digital images. Predictions of test
section performance would be generated using the computer codes from ICAR 502.
Field data will include surface condition, surface profiles, and seismic measurements of
compression and shear moduli on the vertical and horizontal planes throughout the
pavement structures.

Related seismic testing procedures were pioneered in ICAR project 501, the thick single-
lift base course study. This project will be the first use of cross-hole and down-hole
techniques for measuring directional stiffness parameters in pavement systems.
Collecting this type of performance data will allow direct comparison of the perform-
ance of the different sections. The value to the aggregates industry of the study is
further field validation of the ICAR structural model, which will eliminate false penalties
often assigned to unbound aggregates by current structural models, and a clear demon-
stration of the performance benefits of various configurations of aggregate layers in
pavement sections with thin asphalt concrete layers subjected to heavy truck loads.

R e S e A R C H  p R o g R A mR e S e A R C H  p R o g R A m

TT HE FOLLOWING IS AN IMPLEMENTATION PROJECT DEMONSTRATING THE RESULTS OF PREVIOUS STUDIES:

Professor Ken Stokoe, II, UT, 
measures directional stiffness parameters 

in pavement systems by means of a 
cross-hole technique.
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DevelopmeNT DevelopmeNT oFoF NeWNeW
ReSeARCH pRoBlem STReSeARCH pRoBlem STATemeNTS

EEVVALAL UUAA TIONTION OFOF THETHE IIMPMPAA CTCT OFOF THETHE

AASHTO  2002  DAASHTO  2002  D ESIGNESIGN GGUIDEUIDE

ONON THETHE IINDUSTRNDUSTRYY

The 2002 Guide for the Design of Pavement Structures will be
based on mechanistic-empirical design principles, imple-
mented using accepted pavement structural models and
numerous additional models for material properties,
pavement performance, environmental evaluation, etc. It
will undoubtedly result in pavement designs with differ-
ent layer thicknesses than are currently common. The
producer must understand how to produce a material
that will be evaluated favorably (in terms of both
mechanical and cost properties) by the Guide.

The study will evaluate the impact of design changes on the
aggregates industry in terms of potential increase or
decrease in the market for various aggregate products
and identify potential pavement design optimization
strategies that will likely be used in the Guide.

SSURFURFAA CECE EENERNERGYGY MMEASUREMENTSEASUREMENTS ASAS

IINDICANDICA TTORSORS OFOF HHOOTT-M-MIXIX AASPHALSPHALTT (HMA) (HMA) ANDAND

PPORORTLANDTLAND CCEMENTEMENT CCONCRETEONCRETE PPERFORMANCEERFORMANCE

The surface energies of aggregates and bitumens influ-
ence adhesive and cohesive bonds. Highly accurate
surface energy measurements allow for a mixture design
with improved bonding and performance. This research
seeks to deliver a method that can efficiently and reliably
measure the surface properties of aggregates. The ability
to measure the adhesive bond between the bitumen and
aggregate based on surface energy and area will provide a
more accurate method to assess the benefits of surface
treatments used to mitigate stripping, effects of modify-
ing the crushing operation, and effects of stockpile age
after crushing.

AADDAPTINGAPTING THETHE VVIRIRTUTUALAL CCEMENTEMENT ANDAND

CCONCRETEONCRETE TTESTINGESTING LLABORAABORA TTORORYY (V(VCCTL) CCTL) TTOO

OOPTIMIZINGPTIMIZING THETHE SSELECTIONELECTION OFOF AAGGREGAGGREGA TESTES

FORFOR CCONCRETEONCRETE

Optimizing the design of complex structures is now rou-
tinely done via sophisticated computer programs.
Optimizing concrete, however, involves proportioning
concrete mixtures, which remains primarily an empirical
procedure depending mostly on water content (water-
cement ratio) and aggregate grading. These procedures
provide only a first approximation of proportions that
must then be checked by trial batches, a time-consuming
and costly process. Aggregates can be used more effec-
tively in concrete. Shape and texture have largely been
ignored in selecting mixture proportions. Methods to
evaluate a much larger range of materials rapidly and
efficiently are needed. Computer-based methods appear
to offer realistic, rapid solutions to these problems.
Such methods can include consideration of key 
aggregate properties such as shape and texture, on which
concrete properties like workability, strength, and
durability depend.

MMEASURINGEASURING WWORKABILITYORKABILITY OFOF

HHIGHIGH-F-FINESINES CCONCRETEONCRETE MMIXTURESIXTURES

Workability, an important indicator of concrete quality,
is commonly measured by slump, which is actually a
measure of consistency rather than workability. No
accepted practical method for measuring workability of
concrete exists, especially for low slump mixtures.
With the increased use of microfines, we need to 
develop a practical, standard method for measuring
workability for mixtures.

In two days of research presentations and discussions last August, the Technical Advisory
Committee (TAC) identified 31 potential research topics for the Center. The following ten
were selected for development into formal problem statements, which were provided to the

ICAR and Aggregates Foundation for Technology, Research, and Education (AFTRE) Boards for
their consideration for future funding.The AFTRE Board of Trustees, at their November 2001
meeting, decided to start development of the first five topics for future funding consideration.
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RRECONCILINGECONCILING PPERFORMANCEERFORMANCE DDAA TTAA FRFROMOM

EEXISTINGXISTING FFLEXIBLELEXIBLE PPAAVEMENTSVEMENTS DDAA TTABABASESASES WITHWITH

AAGGREGAGGREGA TETE CCHARAHARA CTERISTICSCTERISTICS

Aggregate shape has significant, but poorly quantified,
effects on the performance of hot-mix asphalt (HMA)
mixtures. Aggregate acceptance criteria are often devel-
oped regionally and applied nationally. This study
proposes to measure the characteristics of aggregates
used in HMA mixtures and to relate these characteristics
to HMA mixture performance. The focus will be on
aggregate shape properties and surface energy and their
effects on rutting and moisture susceptibility. Recent lab-
oratory and field studies have involved evaluating the
performance of asphalt mixtures under different loading
conditions. These studies varied from measuring asphalt
mix performance using full-scale sections (e.g., WesTrack,
MnRoad, NCAT Track), APT facilities (e.g., TFHRC-
ALF, TxDOT-MLS, CalTrans-HVS, Purdue, Louisiana,
Kansas), or lab specimens (Yeggoni et al., 1994; Kandhal
et al.; 1998; Lee et al., 1999; Chowdhury et al., 2001;
Park et al., 2002). Field performance, as documented in
PMS databases, should be used in conjunction with
aggregate properties.

RROLEOLE OFOF CCOOARSEARSE AAGGREGAGGREGA TETE PPOINTOINT ANDAND MMASSASS

SSTRENGTHTRENGTH,, PPARARTICLETICLE SSHAPEHAPE,, ANDAND TTEXTUREEXTURE ONON

RRESISTESISTANCEANCE TTOO LLOOADAD ININ HMAHMA

A new generation of HMA mixtures develops strength
from stone-on-stone contact of the coarse aggregate.
These types of mixes have placed demands on aggre-
gates different from those for conventional mixtures that
allowed coarse aggregates to “float” in the asphalt mastic.
The contribution of the aggregate to the behavior 
of these mixes under loading must be understood. New
methods must be developed to measure this contribution
by modeling particle-to-particle contact. Specifications
should ensure that aggregates possess the necessary ten-
sile, shear, and compressive strengths to avoid
degradation during handling, construction, and usage.

DevelopmeNT DevelopmeNT oFoF NeWNeW
ReSeARCH pRoBlem STATemeNTSReSeARCH pRoBlem STATemeNTS

FFURURTHERTHER DDEVELEVEL OPMENTOPMENT OFOF THETHE LASS LASS FORFOR

RRAPIDLAPIDLYY DDETERMININGETERMINING GGRAINRAIN-S-SIZEIZE

DDISTRIBISTRIBUTIONUTION

The prototype Laser-based Aggregate Scanning System
(LASS) rapidly characterizes aggregate particles using
laser profiling, a 3-D technology more precise than 2-D
digital imaging. ICAR Project 503 studied automated
techniques for rapidly measuring the grain size distribu-
tion of unbound aggregates. The true 3-D data obtained
from the LASS allows both rapid and precise determina-
tion of particle shape indices. While the prototype LASS
device shows tremendous potential for providing inex-
pensive, rapid, accurate, and detailed characterizations of
aggregate samples, it needs to be developed for manufac-
ture and use in production facilities as well as in materials
testing labs.

MMITIGAITIGA TIONTION ANDAND NNEWEW,, RRAPIDAPID TTESTEST MMETHODSETHODS

FORFOR D-D-CRACRA CKINGCKING ANDAND

FFREEZEREEZE-T-THAHAWW SSUSCEPTIBILITYUSCEPTIBILITY OFOF AAGGREGAGGREGA TESTES

D-Cracking, a freeze-thaw failure of carbonate aggregate,
significantly reduces the service life of PCC pavement.
Departments of transportation attempt to avoid this
problem by prohibiting the use of many beds of carbon-
ate stone in their specifications. This practice reduces the
value of the ledge to the producer. ASTM C666 accu-
rately identifies D-cracking aggregate. However, the test
is expensive and very time-consuming. A rapid, new test
that directly correlates with ASTM C666 is needed. In
addition to identification, methods of direct mitigation
of the phenomenon are needed.
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AAGGREGAGGREGA TETE PPRROPEROPERTIESTIES RRELAELA TEDTED TTOO

DDEGRADEGRADAA TIONTION ANDAND CCHANGESHANGES

ININ HMA HMA VVOLOL UMETRICSUMETRICS

ININ THETHE PPLANTLANT PPRROCESSOCESS

Volumetric parameters are used in design of asphalt mix-
tures. When these mixture proportions are used in the
field, the volumetric parameters usually change due to
degradation during handling and processing, possibly
resulting in particle shape changes that may result in dif-
ferent values taken from stockpile aggregates compared
to the same aggregates after processing. Prediction and
minimization of such changes in advance can avoid
redesign, penalties, and unnecessary delays.

CCREAREA TIONTION OFOF AA DDAA TTABABASEASE OFOF AAGGREGAGGREGA TETE

PPRROPEROPERTIESTIES

DDETERMINEDETERMINED THRTHROUGHOUGH

IINFRAREDNFRARED AANNALALYY SISSIS

The recently-developed portable infrared mineral ana-
lyzer (PIMA) offers potential for rapid field and
laboratory determination of mineral composition of
aggregates. It may offer utility for core hole analysis and
for characterizing fines. This study would establish the
accuracy and precision of the PIMA for a wide variety of
material types, evaluate its applicability to a range of field
and laboratory settings, and establish a database of
infrared spectra for mineral aggregates for future correla-
tions and use.

TT AA C  RC  R O S T E RO S T E R
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Jon Epps, Granite Construction

Mike Jackson, Univ. of N. Florida
Dick Barksdale, Georgia Tech

Eyad Masad, Washington State Univ.
Rey Roque Univ. of Florida

Steve Forster,
Turner-Fairbanks Lab, FHWA
Mike Rafalowski, HQ FHWA

Vernon Marks, Iowa DOT, ret.
Bill Sheftick, Illinois DOT 

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

Jeff Seiders, Texas DOT 
Ed Garboczi, NIST

Steve Lane,
Virginia Transportation Research Council

David E. Newcomb
Nat'l Asphalt Pavement Association 

Randy Weingart
Luck Stone Corporation

Chuck Sanders, Vulcan Materials
Eric Woodhouse

RMC Pacific Materials
Charlie Pryor, NSSGA
David Fowler, ICAR
Dallas Little, ICAR

Joe Allen, ICAR

The TAC consists of representatives of industry,
academia, and government. These experts contribute
invaluable ideas and time to ICAR’s research pro-
gram, for which the Center is deeply grateful.

DevelopmeNT DevelopmeNT oFoF NeWNeW
ReSeARCH pRoBlem STATemeNTSReSeARCH pRoBlem STATemeNTS
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eDuCATIoN

hosted its Ninth Annual
Symposium on Aggregates: Concrete, Bases, and Fines in
Austin, Texas April 22-25, 2001, at the DoubleTree
Hotel. The rigorous technical program included experts
who presented their findings on topics such as aggre-
gates classification, handling, and specification; frictional
properties of aggregates; performance parameters for
aggregates in pavements; prediction and mitigation of
alkali-silica reaction; and applications for microfines.

The 242 attendees represented industry, academia, and
government, including: 44 DOT and nine FHWA
employees; the United States Geological Survey; the
National Institute of Standards and Technology; the
American Association of State Highway and
Transportation Officials; the Ontario Ministry of
Transportation; and Natural Resources Canada. Director
David Fowler introduced keynote speakers James O.
Jirsa, immediate past president of the American Concrete
Institute, and Byron Lord, FHWA. John J. Allen, ICAR,
gave an update on ICAR’s research program.

The boards of directors of ICAR and the Aggregates
Foundation for Technology, Research and Education
Board of Trustees met to discuss research and funding.
Dr. Roger E. Smith, an expert in pavements, infra-
structure management, and materials from Texas
A&M University, joined the ICAR Board.

A record number of exhibitors included: The John B.
Long Company, Gilson Co., Sci-Tec Inc., W.S. Tyler,
Rainhart Company, Brandt- A Varco Company,
Ecocrete of Texas, HSS: A Division of McLanahan,
Linatex, Bowser-Morner Testing, and Phoenix Process
Equipment Company.

Many attendees played an active role in the task force
meetings. The task forces are integral to the identification
and evaluation of aggregates issues and problem state-
ments, and any interested party is invited to participate.

IICCAARR The symposium ended with the annual panel of DOT
and FHWA representatives discussing aggregates issues.
This session give officials the opportunity to voice their
states’ concerns.

Many attendees expressed their plans to travel to
Baltimore, Maryland, to celebrate ICAR’s 10th Annual
Symposium in 2002.

The ICAR staff happily welcomed many repeat participants, 
the best indicator of the success of the symposia. 

Exhibit Hall

Participants enjoyed a Mexican dinner cruise.

Richard Meininger & A. Richard Lehman
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DISTINguISHeD
ReSeARCHeR 2001:

RICHARD C. meININgeR 

The  highlight  of  the  symposium  was  the  Award
Luncheon,  where  Richard  C.  Meininger  was  presented  the

AFTRE/ICAR  Award  for  Distinguished  Research.
Mr.  Meininger’s  long  career  as  a  State  Materials
Engineer  and  a  staff  engineer  with  the  National

Aggregates  Association,  along  with  his  invaluable  contri-
butions  to  aggregates  research,  led  to  his  selection.  

l-r, Don Dunlap, David Fowler, 
Richard Meininger, & Cynthia Meininger


