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Mechanical Properties and Microstructure Evolution of Recycled Aggregate Concrete with Fly Ash
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Abstract: Using waste concrete as recycled aggregate can effectively avoid the waste of land resources and environmental
problems. The application of RA not only meets the needs of green and sustainable development strategies for building materials
but also effectively mitigates the depletion of natural stone resources. However, the high water absorption rate and complex
interface transition zone of RA inevitably have adverse effects on the mechanical properties of concrete. In this study, the
influence mechanism of the substitution of recycled aggregates and the pre — soaking treatment on the mechanical properties of fly
ash recycled aggregate concrete were explored. The results indicate that the pre — soaking treatment ensures the effective water —
to — binder ratio in the matrix and further promotes the hydration process of the cementitious materials through internal curing,
thereby effectively improving the mechanical properties of fly ash recycled aggregate concrete. At the same time, the evolution of
mechanical properties of fly ash recycled aggregate concrete was verified through a time — varying compressive strength model,
effectively promoting the utilization of RA in the direction of building materials.
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Table 1 Chemical composition of raw materials / %

MEZFE  CaO Al,O;  Fe, 04 Si0, MgO S0;  K,O0
K 6537 492 379 19.76 0.14  4.39 0.57
WK 5,12 37.70 1.79 45.96 0.52 0.82 0.47
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Table 2 Concrete mix
L K KR MK AR R B g YK
FE kR e
FEOOKRE e e e Tmme meme /e
NAC40  0.40 160 280 120 769.4 1062.7 L5

RAC40-R 0.40 160 280 120  769.4 1062.7 1.5
RAC40-W 0.40 160 280 120  769.4 1062.7 1.5
RAC35-R 0.35 155 308 132 7511 1081.0 L5
RAC35-W 0.35 155 308 132 751.1 1 081.0 1.5
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Fig. 1 Influence of different water binder ratio and
curing temperature on compressive strength
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Fig.2 Microstructure of fly ash regenerated aggregate concrete
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Fig. 3 Fly ash regenerated aggregate concrete pore structure
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Fig.4 Relationship between porosity and compressive strength
of fly ash regenerated aggregate concrete
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