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Abstract

In the current study, the effect of the Interfacial transition zone on the mechanical properties,
durability and microstructure of recycled concrete made from recycled concrete aggregates and
coarse steel slag was evaluated.Recycled concrete aggregates replaced with natural coarse
aggregates by 25%, 50%, 100%, and slag by 25% and 50%, respectively, and microsilica by 5%
and 10% replaced with a part of cement used in concrete using the w/c as 0.45.In order to
investigate the effect of ITZ on the mechanical properties, durability and microstructure of
concrete, 21 mixing designs were made and 10 designs were selected using the Taguchi method
and a total of 800 samples aged between 7 and 180 days were examined. Increasing microsilica
improved mechanical properties, reduced water absorption and penetration, increased chloride
resistance, and enhanced electrical resistance in samples. Also, the amount of crystalline phase of
calcium hydroxide and the number of large pores decreased, and the hydrated calcium silicate
phase of the transition region increased, which led to Enhanced microstructure quality. As the
samples age increased, hydrated calcium silicate phase increased by 22% and calcium hydroxide
phase decreased by 41%; as a result, the compressive strength and specific electrical resistance
increased by 30% and 460%, respectively, and the chloride ion acceleration penetration decreased
by 72%; examining the 50 um limit from the aggregate boundary with X-ray energy spectroscopy
showed that at a distance of 20 um, the highest correlation between the ratios of elements in the
transition zone with concrete properties is established.

Keywords: Interfacial Transition Zone, Properties of recycled concrete, Microstructure,
Spectroscopy, X-ray, Atomic ratio of elements, Scanning Electron Micrograph (SEM).
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