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OZET

Alkali-Agrega Reaksiyonu (AAR), tiim diinya genelinde betonarme binalarda yiiksek masrafli
rehabilitasyon gerektirecek ciddi zararlara neden olan Onemli bir durabilite (dayaniklilik)

problemi olarak kabul edilmektedir.

Ancak, bu ciddi beton durabilite problemi yiiziinden harcanacak masraflarin, beton iiretiminde
kullanilcak malzemelerin (agrega, ¢imento ve ek katki materyallerinin) yerel ¢evresel kosullar

altindaki performasinin 6nceden tespit edilmesi ile en aza indirgenmesi miimkiindiir.

Bu calisma esnasinda AAR hakkinda detayli bir literatiir taramas1 gerceklestirilmistir. Giliney
Kibris’a ait Trodoos Dagi’ndan elde edilmis agregalarin performansi ile ilgili kisitli bilgiye
ulasilsa da, Kuzey Kibris’a ait Besparmak Daglari’ndan elde edilmis agregalarin performansina

dair herhangi bir bilimsel veriye ulagilamamustir.

Bu eksiklik g6z oniinde bulundurularak, detayl ve sistematik deneysel ¢alismalar yiiriitiilmiis ve
bu sekilde Kuzey Kibris agregalarinin hem Alkali-Silika hem de Alkali-Karbonat reaksiyonlari

karsisindaki performansi arastirilmistir.

Giiney Kibis’tan (Trodos Dagi’ndan) elde edilen agregalar da caligmalara dahil edilerek bu

bolgeye ait agregalara dair daha giincel veriler de elde edilmesi amaglanmustir.

Deneylerde esas olarak Kibris kosullarina uygun, diisiik hidratasyon 1sil1 ve en yaygin ¢imento
olan CEM II kullanilmistir. CEM II’deki ek katki materyallerinin AAR dayanimindaki etkisinin
de daha 1yi anlasilmasi i¢in CEM I (Normal ( Katkisiz) Portland Cimento) da kullanilmistir.

Detayli calismalarla elde edilen sonuglara gore, Kuzey Kibris agregalarmin CEM 1I ile
kullanimlarinin  hem Alkali-Silika hem de Alkali-Karbonat reaksiyonlarina neden olma
potansiyeli oldugu tespit edilmistir. Giiney’den alinan agregalarin ise ciddi sekilde reaktif

olabilecegi teyit edilmistir.

Deneyler sonucunda elde edilern veriler, Besparmak Daglarindan alinan agregalar ile CEM II
karisimi ile yapilan numunelerde %0.1'den fazla boy uzamasi kaydedildigini gostermektedir. Bu

nedenle bu agregalar takip edilen standarda gore iki tip reaksiyon icin de "reaktif olmasi
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muhtemel" olarak simiflandirilmistir. Giiney Kibris Trodos Dag'indan alinan agregalar ile CEM
II karisimi ile yapilan numunelerde ise % 0.279'dan fazla boy uzamasi kaydedilmistir. Bu
nedenle bu agregalar takip edilen standarda gore iki tip reaksiyon igin de “zarali (reaktif)” olarak

siiflandirilmstr.

Anahtar kelimeler: Alkali-Agrega Reaksiyonu, Alkali-Silika Reaksiyonu, Alkali-Karbonat
Reaksiyonu, Kuzey Kibris Agregalari, Gliney Kibris Agregalari.
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ABSTRACT

Alkali- aggregate reaction (AAR) is accepted as one of the most deleterious concrete durability
problems, causing severe damage in reinforced concrete structures all around the world.
Rehabilitation of those damaged structures usually require significant amount of budget and

expertise.

However, it is possible to minimize the damage and all related expenses, if the compatibility and
the performance of materials (e.g. aggregate and all cementing materials) used in concrete

manufacture are verified considering the local environmental conditions.

In this study, a detailed literature survey was carried out with special focus on the susceptibility
of Cyprus aggregate to AAR related problems. Even though some limited information is founded
on South Cyprus (Trodos Mountain) aggregates performance, no scientific data was founded on
the AAR performance of North Cyprus (for Besparmak Mountains). Therefore, a systematic
experimental campaign was designed and carried out, in order to investigate the performance of
North Cyprus aggregates against both categories of AAR, which are Alkali-Silica Reaction
(ASR) and Alkali-Carbonate Reaction (ACR). Investigations were also extended to cover the
testing of aggregates obtained from South Cyprus in order to provide further and more recent

data on the aggregate originating from Trodos Mountain as well.

CEM 11 was chosen as the principal cement to be used in the experiment, since it is the most
widely used cement in Cyprus due to it relatively lower rate of heat of hydration that is suitable
for the local conditions. Additional samples made with CEM | (OPC) were also tested in order to
check the effect of supplementary cementing materials (SCMs) that are present in CEM 11, on the

AAR performance of mortar samples.

Results indicate that aggregates obtained from Besparmak Mountains used in combination with
CEM 11 has more than 0.1% length change so according to the standard, can be potentially
reactive for both ACR and ASR. The reactivity of the aggregate obtained from South Cyprus
(Trodos Mountains) was once again confirmed, it has 0.279% length change so according to the
standard South Cyprus aggregate in combination with CEM 11 is deleterious.



Keywords: Alkali- aggregate reactions, Alkali silica reaction, Alkali carbonate reaction, North

Cyprus aggregates, and South Cyprus aggregates
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