#29RIZ | BUILDING SCIENCE

AR RPN et iR s T hIURRLTEE RS
GO LI A

4N
EERIAREE, #ii8 85 831100
DOI:10.61369/ERA.2025080011

i E . HEETTUNTSELR, BESHEARTREAMERCFANZO~Y, ZEeRRLISMLESERE
., AXERBEESHEREERBRELNFMMEENXRRAMAR, EAERE. AMEE, X ST RER
DITERARFR, MANAREREE, FESEXBTEUURKEEDRERER=1HE, REBRBESH
EREZMBRIIVABMERNNENE, ARAN, HERESHEAENRES, BRLINIIRENRSK. RE
HERRBIES ., KECEDREMRER, =ZSMREASSRELNFAMEEEE TR, AMRARANCBESH
BETERSHIZT. BAEEER TEFERMERM T RSCAIEICERH,

X @ i3 : BEEHEBAE; SRRERL; PURRIMEE; HUNE

Microscopic Mechanism Analysis of the Impact of Recycled Aggregate
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Abstract : With the sustainable development of the construction industry, recycled aggregates, as the core
product of resource utilization of construction waste, play a significant role in the preparation of
green concrete. This paper focuses on the relationship between the replacement rate of recycled
aggregates and the freeze-thaw resistance of green concrete. By employing technical methods
such as mercury intrusion porosimetry, scanning electron microscopy, X-ray diffraction, and energy
dispersive spectroscopy, the study systematically reveals the inherent mechanism of how the recycled
aggregate replacement rate affects the freeze—-thaw resistance of concrete from three dimensions:
the evolution of microscopic pore structure, changes in the characteristics of the interfacial transition
zone, and differences in the stability of hydration products. The research finds that with the increase
in the replacement rate of recycled aggregates, the internal pore structure of the concrete deteriorates,
defects in the interfacial transition zone increase, and the stability of hydration products decreases.
The synergistic effect of these three factors leads to a significant decline in the freeze-thaw resistance
of concrete. The results of this study provide a solid theoretical foundation for optimizing the mix
design of recycled aggregate concrete and enhancing its applicability in cold region engineering.
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