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Research and Analysis on Performance of Concrete Curing in Waste

Ceramics
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Ltd., Sugian 223800, China; 3. College of Civil Engineering, Nanjing University of Technology, Nanjing 211800, China; 4. State Key
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Abstract: In response to the issue of shrinkage-induced cracking in concrete of hollow slab hinge joints, the use of
waste ceramics as an internal curing material is explored to enhance its crack resistance and realize the utilization of
waste resources. Therefore, the self-compacted concrete specimens are prepared by replacing natural granite coarse
aggregates with waste ceramic coarse aggregates at different substitution rates. And the workability, compressive
strength, drying shrinkage and bond splitting tensile strength between old and new concrete are tested. The results show
that when the replacement rate of waste ceramics does not exceed 20%, the working performance of concrete meets the
specification requirements. Due to the internal curing effect, the 28-day compressive strength is slightly higher than that
of ordinary self-compacting concrete, the drying shrinkage is significantly reduced, and the split tensile strength at the
interface between new and old concrete increases by 22.5%. When the replacement rate of waste ceramics exceeds 30%,
the interfacial bonding is affected by the glaze on the surface of the aggregates, resulting in a decline in the mechanical
properties of the concrete. By synthesizing the structural performance, environmental protection and economic
requirements, a 20% replacement rate of waste ceramics is the optimal scheme, which can effectively suppress the
shrinkage of concrete while ensuring its strength and is suitable for hollow slab hinge joint engineering.

Keywords: hinge joint; shrinkage; waste ceramics; internal curing of concrete
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