
ABSTRAKT (AJ) 

Even today, alkali-silica reaction is a significant problem in concrete-making industry. It was first 

described in 1940 by Stanton and since then the study of alkali-silica reaction of aggregates has 

proceeded notably. Despite these findings, not everything has been resolved and not all the causes and 

consequences of this reaction are known. To detect the alkali-silica reaction in the aggregates many 

methods are used, such as petrographic methods, chemical methods, and expansion tests, which 

examine the expansion of concrete due to the reactivity of aggregates.  

Petrographic methods evaluate qualitative and quantitative characteristics of aggregates but can not 

guarantee whether they still do not cause the reaction. Chemical tests and expansion tests provide so-

called potential response (non-reactive, reactive and potentially reactive aggregates), but even they 

have their errors and can not be taken as a 100% indicator of the presence of alkali-silica reaction of 

aggregates.  

The thesis describes the general characteristics of alkali-silica reaction of aggregates, the mechanisms 

and the factors influencing its formation. It describes the fraction of the concrete in which some 

volcanic rocks have been used, and which are in some works identified as potentially reactive by the 

alkali-silica reaction (ASR).  

It also deals with the actual laboratory research of the ASR. About 30 quarries producing crushed 

stone from the volcanic rocks were selected. Volcanic rocks were chosen because they are considered 

by some scientists to be potentially reactive. Most of the selected rocks are known as neovolcanites,  

some as paleovolcanites. In the beginning the values of the expansion of the mortar bar were found in 

the Research Institute in Horice. According to the received information, more reactive samples (the 

value of the expansion > 0.1) were selected and further examined in the laboratory.  

The laboratory research involved microscopic description of the mortar bar cuts, preparation of the 

gel-pat test and a microscopic description of the cake cuts. By the image analysis (program SigmaScan 

Pro 5) and microscopic images the percentage rate of the presence of alkali-silica gel in thin sections 

was evaluated. 

The research has shown that the selected samples are for the most part potentially reactive because of 

their mortar bars expansion values and the results of the content of alkali-silica gel ˃ 0.10 vol%. It is 

necessary to examine them in more detail before using in concrete or concrete additives to prevent the 

potential reaction.  

The research has also proved an evident influence of hydroxide solutions which are used in gel-pat 

tests and in which the samples are kept from two weeks to one month. It can be seen that solutions 

consisting of only hydroxide have a greater influence on the presence of alkali-silica gel in thin 

sections, but they, on the contrary, reduce the value of the specific length of cracks, while samples of 

the KOH solution have higher values of the specific length of cracks.  

The thesis shows that even an additional method, eg. gel-pat test, may partly contribute to the alkali- 

silica reaction research. Therefore, a question arises whether it should not be dealt with more 

thoroughly in the future and thereby develop it for the needs of further research.  

 

 


