). Wvite about alkali Ocjcijﬁa*‘Q veaction.
et the beu pya Solution At = Likavenaineevinaunivervsity.com
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Ans = A\\ca\i-acjcjvgcja*ro_ veaction (AAR), a0 Known 06 AIKAN-Silica veaction
(ASR) ov alkali-cavbonate veaction (ACK), 16 a chewmical veaction that
occuvs between the alkalis (Sodivm Ond QotaSsium) pvesent n cewment and
cextain veactive minevals ov 033TQ30+Q9 wn concvete. This veaction cOn
lead Yo Significant expansion, cracking, and deteviocdtion of concrete
Steuctuves over time.

When concvete 5 exgosed to woistuve, alkalis £vom cement, gavticulavly
50diUm Ond Pot0SSIUmM hydvoxides, veact with cevtain tyees of silica
Winevals pvesent in aﬁc_:)ve(jame. These veactive silica winevals, such as opal,
chevt, volcanic rj\a%, Ond Some €oemS o€ S0ndStone, contain O In'ith
conclntration o€ alkali-veactive substances. The veaction between alkals
Qnd veactive Silicd wminerals. produces a ael-like subbstance called alkali-silica

3@.\.

The alkali-silica agl absorbs watey, swells, and expands, caue‘m3 wntevnal
Pressuve within the concvete. This expansion con le0d Yo Cvac\iinrj,
deCormation, Ond 1056 o€ Stvuctuval knﬂ”@.ﬁvﬁ”\l. over time, these cvacks can
grovide pathways €or havm€ul sUbstances, such a5 woisture, chlovides, and
othev aﬂre%we Ocjen‘\”‘%, Yo gevetvate the concvete, €uvthev OCCQ\Qra'hncj
deteviovation.

Alkali-aggreqate veaction can be classified into two types:



\. Alkali-Silica Reaction (ASKY). ASK 15 the wost common €ovm o€ alkali-
aﬁcﬁveﬂa*re veaction. Tt occuvs when the veactive silicd winevals n
0ggeeqates veact with the alkalis in cement. ASK typically leads to the
Lormation of Q ael that absorbs water and expands, CaUSing the concvete
Yo cvack and deteviovate.

1. Alkali-Cavbonate Reaction (ACR). ACKR occuvs when the alkalis in cewment
veact with carbonate wminevals pvesent in aﬂrﬁrQaa'ﬁ‘Q% sUch A% \westone ov
dolomite. This veaction produces a 3(1\-\'\\’& sUostance that can \ead to

2%QanSion Ond CY‘QC\'#MCj W ConCvete.
factovs \n€\uencin3 O\Ka\i-acjcj\recja‘\”o_ veaction wnclude-

. Reactive Agqaveaates. The presence of veactive silica winevals or
carbondte minevals in 093veqatesis A primavy factor nklvencing the
occuvvence of alkali-Oaareaate veaction. Agareantes with higher veoctivity
ave wove susceptible to AAK.

1. Akali Content: The alkali content of cement, gavticularly the Sodium
Ond gotASSIUm content, affects the severity and progression of alkali-
Oaaveante veaction. Highev alkali contlnt in cement cOn incvease the
gotential Lo AAR.

% Moistuve: The presence o€ woistuve i necessavy €o¢ the alkali-
Oagreqate veaction to occur. Adequate woistuve allows the tvanSgort of

alkalic to the veactive winevals n Ofﬁraﬁaﬂ’ﬁ, ?\row\o‘%’ma the veaction.

4. Tewmpevatuve: H'\cth.v Tempevatuves can accelevate the vate o€ alkali-



veaction Ond ncveASe the exgansion Gnd Cvacking of concvete.
Preventive weasuves €ov a\kan-acﬁcjvecjam veaction nclude:

- UQincj low-alkali cement ov sugplementavy cementitious watevials with low
alkali content.

- $O_\O_cﬁn3 non-veactive acﬁro.cja\“es ov tveated a%\co_ﬂa*es with propev
+e9+‘m3 Qnd Gc\rQQninrﬁ.

- IW\Q\Qanﬂncﬁ Progey concvete wix dec)'iﬁn Qnd Qvo?oﬁ‘\oﬁmﬁ to minimize
alkali content and ensSuve agpvopviate a%veﬁa#e-cemem“ vatio.

- Con‘\’ro\\'\nﬁ wolstuve and Q\rovia\'mcﬁ e{€ective a\\ra'\nach. to veduce woistuve
levels wn concvete.

_ Aqq\\{mﬁ sueface COO‘\"'M?)Q or 52010ntS o limit the '\nrﬁvg% o€ moistuve
and A\kalis.

- C,o»no\ucﬂnﬁ \a\oov0+or\1 teoto, sucth 05 the wovrtav bav test or concvete
prism 5T, Yo a55ess the gotewtial veoctivity of aggreaates.

Alkali-aggreqate veaction goses a Significant challenge in concrete
dea\oi\ﬁ\i Ond v2auives cave€ul considevation o\Ur'\nrj watevial selection, wmir
dQQicﬁn, Ond conStvuction practices to ensuve the \Onﬁ-'ﬁ‘QT\m pevormance
and sevvice li€e o concvete stvuctuves.



