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The Effect of Elevated Temperatures on Mechanical
Properties of Concrete with Fine Refractory Brick
Aggregate
Ardalan Baradaran nasiri'*, Mahdi Nematzadeh?

!Masters Student of Structural Engineering, University of Mazandaran

2Associate Professor of Structural Engineering, University of Mazandaran

Abstract:

Concrete materials in structures are likely in their serviceability age, exposed to high temperatures
by fire. Therefore the relative properties of concrete after such an exposure are of great importance
in terms of the serviceability of buildings and safety of residents. In this paper a comprehensive
experimental program regarding the use of recycled aggregates produced from demolition of
refractory brick is presented, in which the effects of elevated temperatures on the physical and
mechanical properties of various concrete mixtures prepared by ordinary Portland cement, crushed
refractory brick, and river sand and gravel are studied. For this purpose three series of concrete mixes
were designed using fine refractory brick aggregate instead of sand at percentages of 0%, 50% and
100%, and loss of weight, compressive strength after exposure to elevated temperatures of 200°C,
400°C, 600°C and 800°C were determined. The results demonstrated that the effect of replacing
percentages refractory brick fine on losses in weight was found not to be significant up to 600°C. The
results also indicated that the relative strength of concrete decreased as the exposure temperature
increased and the effect of high temperatures on the strength of concrete was more considerable for
concrete mixtures produced by river gravel aggregate.

Keywords: Refractory brick aggregate; Loss of weight; Elevated temperatures; Compressive
strength; Fire resistance
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