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Abstract : Waste ceramic tiles were crushed and sieved to serve as fine aggregate to replace quartz sand for
preparing UHPC, which can realize the resource utilization of ceramic solid waste. To explore the
influence laws and action mechanisms of recycled ceramic aggregate (RCA) on the mechanical and
durability properties of UHPC, this paper took the maximum particle size (Dmax) and replacement
ratio (Rc) as variables to design 15 groups of recycled ceramic fine aggregate UHPC specimens with
different mix proportions. Through the analysis of compressive strength tests and flexural strength
tests, the macroscopic performance evolution of each group of specimens was systematically studied.
The results show that the compressive strength generally presents an upward trend with the increase
of Dmax and Rc, but there exists a boundary effect — when Rc < 50%, the strength of some low
replacement ratio groups (e.g., Dmax=1.25mm, Rc=30%) fluctuates due to insufficient aggregate—
matrix interface compatibility (decreasing by 5.57% compared with the reference group); when Rc =
50%, the compressive strength of all groups increases significantly and continuously, reaching a peak
value of 171 MPa at Dmax=5mm and Rc=100%. In contrast, the flexural strength is subject to the
reverse regulation of particle size and replacement ratio, achieving the optimal value of 26.6 MPa at
Dmax=1.25mm and Rc=100%.
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