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ABSTRACT

Inspite of the fact that portland cement concrete is incombustible and give good resistance to
elevated temperatures, heating due to fire or different causes will bring about physical and
chemical changes in the structure of concrete. To repair fire damaged concrete, firstly, it is
necessary to understand the extend of the effects of high temperatures on the concrete.
Considering this, the current study is designed to visualise the effects of elevated temperatures
on concrete microstructure and compressive strength. For this purpose, mortars with normal
portland cement and three different aggregates were prepared. These aggregates were quartzite,
limestone and pumice. The mortar specimens for compressive strength tests and SEM
investigations were subjected to 100, 250, 500, 700 and 850°C for period of 4 hours including
the temperature increase period. For SEM observations the same places in the samples before
and after heating were investigated. This provides with the main advantage of the study which
clearly shows the effect of heating on microstructure. As a result, changes in CSH, CH and
aggregate, crack propagation and formation can be exactly identified on the same samples.

OZET

Portland cimentosu iceren beton, yiksek sicakliklara kars iyi dayaniklilik gosteren ve yanmaz
bir malzeme olmasina ragmen, yangin ya da farkli sebeplerle olusan sicaklik artidariyla yapisinda
bazi fiziksel ve kimyasal degisiklikler gosterir. Yangindan zarar gormiis betonun onarilmasinda
ilk olarak yiiksek sicakliklarin beton tzerinde ne mertebelerde etkili oldugu incelenmelidir. Bu
durum g6z onune ainarak, bu ¢alisma yangina maruz kalan betonlarda mikroyapi ve dayanim
degisikliklerini gbz 6niine sermek amaciyla yapilmistir. Bu amagla normal portland ¢cimentosu ve
3 tip farkli agrega iceren harglar hazirlanmistir. Kullanilan agregdar; kuvartzit, kirectas ve
bims'tir. Basing dayanimi ve SEM incelemeleri igin harg numuneleri, sicaklik artis periyodu da
dahil olmak lzere 4 saat streyle 100, 250, 500, 700 ve 850°C sicakliklara tabi tutulmustur.
SEM incelemeleri icin ayni numunenin ayni bolgeleri sicakliga tabi tutulmadan Once ve sonra
incelenmigtir. Sicakligin mikroyapiya etkisinin ayni bolgede gosterilmes bu ¢alismanin sundugu
bir avantgjdir. Boylelikle CSH, CH, agrega ve catlak gelismeleri net olarak incelenebilmistir.



