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ABSTRACT:

Petrographical examination has become deservedly well established as the principal means of diagnosing alkali-
aggregate reaction (AAR) and establishing the extent to which reaction has caused damage. Yet there have been
persistent claims of misdiagnosis, especially when evidence of AAR is found to coexist with similarly compelling
signs of other mechanisms, for example including delayed ettringite formation (DEF), the thaumasite form of sulfate
attack (TSA) and aggressive 'pop-corn' carbonation. Sometimes concretes can exhibit a mixture of evidence,
indicative of a complex history, in which the 'prime suspect' is not always obvious and when the most obvious
symptom might later prove to be only a secondary consequential effect.

Practising concrete petrographers have had to devise approaches to assessing the relative importance of these
coexisting forms of deterioration, in order to ascertain the primary cause of damage and the chronological sequence of
events: this is an extension of concrete petrography into a form of petrogenesis. These techniques are reliant on skill
and experience, as well as the informed use of high quality conventional equipment and some modern techniques, the
most useful of which are described in this review.

The potentially effective application of this forensic petrography is illustrated by examples from real consultancy
investigations undertaken by the authors over a 30-year period, involving materials and structures from many regions
and environments around the world. Recommendations and practical guidance are suggested for using petrography
and ancillary techniques variously to unravel, verify and quantify suspected cases of AAR damage to concrete.
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1 INTRODUCTION aggregates and an apparently different reaction
mechanism.
Alkali-Aggregate Reactivity (AAR) has been
recognised as a rare, but potentially damaging, form of Although most concrete materials prove to be stable
concrete deterioration for more than sixty years (Sims and durable in service, gradual deterioration typically
2003 [1]). Most examples of AAR in concrete involve occurs in response to the exposure conditions and,
siliceous aggregates and the expansive development of occasionally, degradation can take place prematurely
an alkali-silica gel reaction product. This type of AAR and/or progress rapidly. AAR is only one of many
is generally termed Alkali-Silica Reaction (ASR), mechanisms that can impair the durability and
some unusual varieties of which exhibit a relatively performance of concrete (Sims 2002 [2]) and, overall,
slow rate, but ultimately larger amount, of expansion. it is one of the least likely and least common.
A much less common type of AAR involves carbonate Moreover, only some of the manifestations of AAR

are liable to be causative factors, with others being
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