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STUDIES OF FAILURE OF HIGH-STRENGTH CONCRETE 

J. H O Ł A (WROCŁAW) 

This paper presents results of studies, conducted by means of the acoustic emission techni­
que and strain measurements, of the failure of high-quality concrete. Several concretes differing 
in their composition and compression strength were tested. It has been determined that the 
failure of high-strength concrete can be regarded as a three-stage process. The values of the 
stresses initiating the stable development of microcracks and those of the critical stresses after 
which the unstable development and propagation of microcracks begin were determined. It has 
been established that the values of these stresses for the tested concretes depend on compression 
strength and they increase with this strength. The obtained results are of significance to both 
the theory and practice. 

1. lNTRODUCTION

High-strength concrete has the compression strength of over 60 MPa [1, 2, 3, 
4]. Its use in building practice has been increasing steadily [4, 5, 6, 7]. Concrete 
can acquire such high strength if aggregate and cement of suitable quality and a 
small quantity of water are used and the concrete mix components are matched 
well. By adding some plasticizer and microfiller to such a composition, strength 
far exceeding the minimum value of 60 MPa required of high-strength concretes 
can be obtained [1, 2, 3, 4, 7, 8, 9, 10, 11]. 

Research aimed at improving the durability of concrete, conducted for many 
years, has shown that a small amount of microfiller - silica dust - introduced into 
concrete improves substantially the homogeneity of its structure. This improve­
ment is partly due to the greater consolidation of the hardened concrete, the 
enlarged interfacial transition zone, the considerable reduction of the air pores 
formed as a result of the evaporation of the water that did not take part in the 
hydration of the cement, the reduction of capillary pores as well as the size and 
number of shrinkage cracks which appear during hardening, and the reduced dif­
ference in rigidity between the aggregate and the cement mortar [2, 3, 4, 8, 9, 10, 
12]. Therefore stress concentrations are considerably reduced and fewer cracks 
appear in the structure of high-strength concrete. Consequently, this concrete 
behaves under a load differently that ordinary concrete. 






































