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Texas DOT Using More Rapid Method to
Locate Alkali-Silica Gel

New technique quick, simple and effective

The Texas Department of Transportation (TxDOT) has established a new method for identifying
alkali-silica reactivity (ASR) in the early stages of development. This new method allows for easier
identification of the specific reactive particles by making the ASR gel in the concrete sample more
visible.

This technique consists of simply placing a polished concrete sample suspected of having ASR
problem in a fog room prior the petrographic analysis. Figure 1 contains photographs of a reactive
particle exhibiting ASR before and after placement in the fog room. Prior to this discovery, the
petrographer had difficulty isolating the cause of cracking since the amount of gel visible was limited
and only associated with air voids; there was little direct evidence that the aggregate was
experiencing dissolution. However, when the specimen was examined after being placed in the fog
room, the gel was more visible, allowing an easier identification of the source of the gel. The
duration of the specimen in the fog room is dependent upon the sample and the extent of ASR. The
sample is generally monitored on a daily basis and will begin evaluation once ASR gel is observed,
which may be as short as one day to as long as a week.

Fog Room ASR Gel Accumulation
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Figure 1. Comparison between sample before placement in the fog room (left) and after
placement in the fog room (right).

Before the chemistry of the gel observed is confirmed with scanning electron microscope (SEM) or
energy dispersive spectrometer (EDS), the samples are dried in an oven at a low temperature. The

Email us at: only discovered drawback of the method is when the sample is left in the fog room too long,
asmewsletter@transtec.us  resulting in copious amounts of gel observed. In such cases, it is difficult to determine which
aggregate is responsible for generating the gel. Figure 2 on the next page illustrates the abundant
amounts of gel that can be observed. This method is useful because the early identification of ASR
gel in concrete can be difficult to determine properly, even when using petrographic techniques.
(Continued on page 2)




Editor’'s Corner

Texas DOT Using More Rapid Method to Locate
Alkali-Silica Gel (cont.)

Typical aggregate distress features often appear to be non-existent in the
early ages of ASR, such as cracking within the aggregate, propagation of
cracking into the paste, and exudation of gel from the reactive particle.
When gel is observed in cases such as these, it is usually confined to
accumulation in the air voids; as a result, this does not provide conclusive
evidence that the concrete distress is caused by ASR gel expansion. In
addition, preparation of a sample for petrographic analysis may tend to
remove any small quantities of gel and induce micro-cracking, resulting in
uncertainty as to whether sample preparation or ASR is the cause of the
cracking. Moreover, itis difficult to determine which aggregate particles
may be contributing to ASR, making it difficult to identify ASR in early or
mild cases under typical thin section work or SEM/EDS analysis.

Figure 2. Visible ASR gel after placement in fog room.

The new technique is a quick, simple, and effective way to allow for a definitive identification of which particles are producing
ASR gel. It also assists in accurately identifying the quantity of potentially reactive products, and confirms presence of ASR in
very early stages of development. Staff from TxDOT’s Concrete Laboratory and Petrography Laboratory will continue to refine
any and all of their techniques used to predict, prevent, and identify ASR distresses in concrete. For more information, contact
the Concrete Materials branch of the Construction Division’s Materials and Pavements Section at (512) 506-5856.

New International Alkali Aggregate Reaction
Centre Established

The International Centre of Research and Applied Technology for Alkali Aggregate Reactions (AAR) has been established in
Iceland at the laboratory of Mannvit Engineering.

The Centre, founded by Professor Barge Johannes Wigum, was established to implement decades of domestic and international
research through individuals and organizations. The Centre partners with various international experts in AAR, representing
research organizations and companies, as well as universities, in North America, Europe, and Asia. Laboratory staff is composed
of several skilled experts in the fields of concrete, aggregates, geological and geotechnical engineering.

For more information about the Centre, please visit http://www.mannvit.com/TestingResearchLab/
CentreofResearchandTechnologyforAAR/ or contact Dr. Bgrge Johannes Wigum at wigum@mannvit.is.




Ask The Experts.

in the hardened concrete.

Overall, the effect of NaCJ

concrete. The complex ng .
3 ture of this j L
lterature on the o his interaction likely explains the

A.sk
S.end

R.eceive

ransmg,tj phase), thereby leaving a surplus of Na+
(S s : -. The extent to which NaCl will increase
==l kment. In the process of salt application on co t = e, Sl
Cracking) of the concr, t i hi'nd
€le can also be Partially causeq by the formation of expansi
ansive chloroaluminate
phases

ions from the salt need to he bound

J and the amount of
Ncorporating a reactive aggregate, the

This Issue’s Question:

Does your state use any established testing methods for job mixes

to test for ASR?

Submit your answers to: asrewsletter@transtec.us

Ongoing FHWA ASR Research

New technology used to rehabilitate ASR-affected pavement

The Federal Highway Administration’s ASR research program is
currently conducting research aimed at providing a more rapid
assessment of the alkali-reactivity of aggregates using non-
destructive evaluation (NDE) methods. Research performed by the
Georgia Institute of Technology has already demonstrated that
NDE methods based on non-linear acoustics are able to accelerate
aggregate screening for alkali-silica reactivity (ASR) as tested by
the American Standards for Testing and Materials (ASTM) C1260
test method. In as early as six days, aggregates with varying
reactivity were discriminated through the use of an NDE-defined
ASR damage index, suggesting that using acoustic methods
alongside the standard accelerated mortar bar test could cut the

testing period in half.

The ongoing FHWA research focuses on utilizing NDE methods to
more rapidly determine the reactivity of aggregates tested by
ASTM C1293 (concrete prism test). This research indicates that

ASR damage in concrete (as a measure of expansion) directly
relates to changes in resonance frequency with increasing
amplitude of excitation. As a result, this method can be used as an

index to characterize the damage in concrete specimens.

Non-linear acoustic measurements are also being conducted on
concrete samples cast with fine and coarse aggregates of varying
reactivity. The goal of this testing is to better understand the
relationships between aggregate reactivity and the measured
changes in non-linearity. This work would ultimately lead toward

the development of a non-destructive acoustic measurement,

which could then be used in conjunction with standard concrete

test methods to provide an earlier indication of aggregate reactivity.

For more information about the status of this research, please
contact Prof. Kimberly Kurtis with the Georgia Institute of
Technology at kimberly.kurtis@ce.gatech.edu.
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TRB First International Conference
in North America on Nanotechnol-
ogy in Cement and Concrete
Irvine, California

9-12

International Symposium on
Cement and Concrete

Jinan, China

ASTM Workshop on Specifications
on Alkali-Aggregate Reaction
St. Louis, Missouri

16-18
ACPA Mid-Year Meeting
Meting Site to be Announced Concrete foundation of a storage tank in Hurt, Virginia constructed in 1993 (left). Close-up view of ASR-
""""" J _L;|_y_ T distressed concrete (right). Coarse aggregate is a granitic gneiss.
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Fifth International Conference on what you like - a bridge, a core, a snapshot of your lab, etc. - our editorial committee will
Bridge Maintenance, Safety, and select one picture and post it here for all to see.
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