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lllinois DOT Develops Specification After
ASR Discovery in Structure

Presence of ASR in bridge member initiated research

In 1996, a bridge parapet in lllinois was found to be exhibiting severe cracking and early deterio-
ration after only 8 years of service, making the first case of alkali-silica reactivity (ASR) known to
the department of transportation. A petrographic examination of concrete cores determined that
the ASR was attributed to the reactive fine aggregate. This discovery initiated ASR-related re-
search in the state, yet no immediate action was taken to develop a specification. Over a period
of years it became evident that ASR was an issue in the state. Since the reaction is normally
slow and hard to identify without petrographic examination of cores, any concrete distress identi-
fied in the field was previously assumed to be a result of poor freeze/thaw aggregate or a lack of
air entrainment. However, field investigations proved that these assumptions were false. Another
important discovery was that some of the most reactive aggregates in the state was being used
with low alkali cement.

Development of an ASR specification can be a slow process, since the need for research, aggre-
gate testing, and field investigations can require a considerable amount of time. In 2007, lllinois
DOT (IDOT) finally issued a statewide specification; by this time, sufficient evidence had been
gathered to demonstrate to upper management and industry that a specification was needed.

IDOT'’s ASR specification is intended to reduce
the risk of a deleterious alkali-silica reaction in
concrete exposed to humid or wet conditions.
Each coarse and fine aggregate, except for
limestone and dolomite aggregates, is tested
for alkali reaction using American Society for
Testing and Materials (ASTM) C1260 for 14
days. Expansion values for limestone and
dolomite aggregates are 0.05 % (coarse) and
0.03% (fine). According to IDOT aggregates
are considered non-reactive if the ASTM C1260 expansion test result is less than 0.16%. The
ASTM C1293 test may be used to evaluate ASTM C1260 test results if a contractor or aggregate
producer wants to challenge the ASTM C1260 value, due to its reputation for “false positive” re
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However, the ASTM C1293 test is conducted at the contractor
or aggregate producer’s expense. If the expansion is less
than 0.040% after one year, the aggregate will be assigned an
ASTM C1260 expansion value of 0.08%, which will remain
valid for two years, unless the state engineer determines the
aggregate has changed significantly.

At IDOT each combination of aggregates used in a concrete
mixture is assigned to an aggregate group, which reflects the
reactivity of the combination of aggregates being used. Based
on this group, up to five different mix options are permitted.

Detailed information about mix options can be found by ac-
cessing IDOT'’s specification on FHWA's ASR Reference Cen-
ter website (http://www.fhwa.dot.gov/pavement/concrete/
asr.cfm).

IDOT’s ASR specification is a good starting point, but much
work needs to be done. Other states have more stringent
specifications than what is currently used in lllinois. The de-
velopment of an ASR specification is somewhat of an art and
needs to be based on the materials available in the state. For
further information regarding this specification, please contact
Doug Dirks by phone at (217) 782-7208 or by email at
Douglas.Dirks@illinois.gov.

FHWA Unveils ASR Reference Center

Online reference database provides users with ASR-related information

In March, the Federal Highway Administration unveiled the ASR Development and Deployment's new ASR Reference Center, an
online database that provides users with access to ASR-related information. Reports, guidelines, specifications and other docu-
ments can be obtained on the ASR Reference Center website. Users can access the material on the site for free, or will be pro-
vided a link where material can be purchased.

“The goal of the ASR Reference Center is to make information related to ASR readily accessible in one location,” says Gina Ahl-
strom with the Federal Highway Administration. “| believe we have succeeded. We are looking forward to expanding the Refer-
ence Center with more information.”

The Reference Center will be updated regularly to provide users with up-to-date information. The Reference Center can be lo-
cated through the ASR Development and Deployment website at http://www.fhwa.dot.gov/pavement/concrete/asr/reference.cfm.
If there is information that you would like to see in the ASR Reference Center, please contact Gina Ahlstrom at
Gina.Ahlstrom@dot.gov.
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Ongoing FHWA ASR Research

Study hopes to develop fast, reliable lab test and better understand ASR mechanism

In light of the shortcomings of existing test methods to determine yet more reliable than the ASTM C1260 accelerated mortar bar
alkali-silica reactivity of aggregates, FHWA-sponsored researchers  test (AMBT) procedure. In order to understand factors that cause
at Clemson University are working to develop an alternate rapid variability and unreliability in both these test methods, a series of
and reliable laboratory test method through FHWA's ASR research  fundamental studies has been initiated in this research program.
program. This alternate test method would not only develop a pro- ~ Research is being conducted to study the relationship between
tocol for assessing aggregate reactivity, but would also evaluate aggregate properties (gradation, mineralogy, etc.) and their reactiv-
the potential ASR reactivity of a job concrete mixture. In additionto  ity, as well as the relationship between reactivity and temperature,
this endeavor, simultaneous efforts are being conducted at Purdue  alkalinity, pessimum alkali levels, and deicing chemicals. The
University to identify better techniques in characterizing damage in ~ knowledge obtained from these studies will help define better test-
ASR. It is anticipated that this combined effort will result in a more ing conditions for an alternate method. Under this research, 27
effective means to monitor and identify effects of ASR in test speci-  different aggregates representing a broad range of mineralogy and
geographic locations are being evaluated. A protocol will be devel-
oped to assess reactivity of aggregates and concrete.

mens.

Researchers at Clemson University intend to create an alternate
test method that is shorter in duration than the American Society of  (continued on next page)

Testing and Materials (ASTM) C1293 concrete prism test (CPT),
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Under FHWA'’s program, research is also being conducted at
Purdue University, which focuses on advancing the understand-
ing of the mechanism behind ASR and on the development of a
concrete mixture design process that can prevent or greatly re-
duce the risk of ASR damage. The scope of this research con-
sists of six different tasks, focused on:

e Examining various interactions that may influence the
role of lithium treatments in mitigating ASR.
e Examining relationships between the potentially avail-

able calcium hydroxide and its susceptibility to ASR. Close-up of mortar bar containing
o Exploring the influence of several types of deicers on reactive aggregate after 7 days in
the activities of hydroxyl ions in the pore solution and contri- modified ASTM C1260 test
bution of the increased activities to ASR. (deicer soak solution)

e Examining the role of chemical composition, structure

and mineralogy of aggregates in the overall mechanism of the ASR reaction and mitigation.

e Relating changes in fluid transport (i.e., wetting and drying rates) to the morphology of the
crack network that develops as a result of ASR induced cracking and damage.

o Monitoring crack formation by listening for the cracks as they form using a technique called
acoustic emission. An advantage of acoustic emission is that it may be able to detect crack devel-
opment and propagation in concrete undergoing ASR damage before this would become visible
with substantial expansion. Acoustic based tests have the potential to be used as a screening test
to detect the potential for ASR damage or to assess the extent of damage in field concrete.

For more information about FHWA's ASR research program, please contact Paul Virmani at (202)
493-3052 or by email at Paul.Virmani@fhwa.dot.gov.
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