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Introduction
Alkali-aggregate reaction (AAR) is a
critical problem in concrete structures.
AAR can be separated into two main
categories according to the active
mineral component in the aggregate
which is involved in the reaction.
When th is active mineral component is
silica. the reaction is called Alkali­
Silica Reaction (ASR) and when it is
carbonates. it is called Alkali­
Carbonate Reaction (ACR). ASR is
more common than Ae R, However
not all aggregates are equally
susceptible to AAR. In the early
1940·s. the first evidence had been
reported as formation of cracks in
some concrete pavements in
California. USA. The cause of these
cracks had been identified as the
formation of a layer of gel due to the
reaction of high alkali cements and
some mineral phases in certain types
of aggregates. With the absorption of
water. this layer of gel expands. As a
result there may be expansion.
cracking. increased permeability. and
decreased modulus and tensile
capacity of concrete. To investigate
the potential alkal i-silica reactivity the
ASTM C 289 method (ASTM. 2007)
has been widely used. The aggregates
are categorized as deleter ious.
potentially deleterious and innocuous
by this standard test. Still there have
been instances where structures
containing aggregates classified as
non-reactive also have suffered
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damages due to AAR. Over the past
seventy years. many researchers have
indicated that the current standard test
methods used are not stringent enough
to identify certain levels of the
reactivity.

In Sri Lanka too, some observations
have been raised on the potential
susceptibility of some structures
though these have not been confirmed
yet. Therefore it is important to
identify the capability of recognizing
the reactivity level of aggregates
before using them in construction.

The purpose of this study is to propose
a new parameter and corresponding
acceptance levels which may help in
the identification of reactive
aggregates in Sri Lanka.

Methodology
Figure X1.1 of ASTM C 28~7

shows the zones ofaggregates. It is not
reasonable to expect that there would
be a sharp boundary to differentiate
these groups as shown in the standard
curve. There could be a gray area close
to the curve which may be mildly
reactive. To study the relative
reactivity of aggregates in this gray
area the following parameter is
proposed.
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PRJ = 100
l +d

where d is the d istan ce from the
corres pond ing po int to the standard
curve defined as potential inertness
index ( Figure I ).

Potential Reactivity Index. Petrographic Examination
Aggregate samples from Galaha.
Sarasaviga ma and Haragama were
observed under the microscope.
Primarily all samples have quartz.
fe ldspar and iron ox ide minera ls like
biotite, magnetite etc. In the samples
of Gala ha and Sarasavigama the re
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Fi~ure I. Illust ration of potential inertness index ora sa mple aggregate

Severa! samples of coarse aggrega tes
and fine agg regates were co llected
from active quarries in Sr i Lanka .
Following the procedure given in
ASTM C 289 - 07. filtrates of the
samples were prepared. Then dilu ted
so lution was prepared from the filtrate
to determine the dissolved silica and
the reduction in a lkalinity. For each
sample. the point representing the two
va lues was plotted on the graph of
redu ction in alkalin ity versus dissolved
silica with the standard curve (t.e.
Figure X 1.1 of ASTM C 289 - 07).
The proposed parameter for aggregate
samples were obta ined and plotted .
Th in sections (of 50 J.1m thick ) from
se lected aggrega te samples were
examined unde r the petrographic
microscope.

were c rysta lline mater ials presen t and
in Haragama sample both amorphous
and crystalline bladed phases were
present.

Experimenta l Results
Figu re 2 and Figure 3 show the
variation of the potentia l reactivity
index of tested aggregates.

Discussion
Acco rding to the proposa l in this
study, a point tha t has a higher
potential react ivity inde x is closer to
the Lone bounda ry . Figure2 shows tha t
Haragama sample has the highe st
index of 5.62. It is closer to the
boundary of zo ne 3 wherein
aggregates are considered del eterious.
In addi tion, accord ing to petrographic
examination results. these aggregates
from Hara gama conta ined an
amorphous phase which may lead to
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Figure 2. Va riation of potential reactivity ind ex for cru shed rock
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Figure 3. Va riation of potential reactivity index for r iver sa nd

potential reactivity. It is felt that there
shou ld be some ancillary testing to
confi rm it Therefore, further
investigatio n is suggested using
method of testing the deformation of
the concrete bars in compliance with
the ASTM C 1293, together with the
mortar bar expansion in compl iance
with the ASTM C 227, the accelerated
mortar test in compliance with the
AST M C 1260 which are long-term
methods and a rapid method developed
by the General Building Research
Corporatio n of Japan (G BRe rapid
method) on autoclaved concrete
samples.


