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Abstract

Due to the characteristic of high hydration heat in high-performance concrete made from fully re-
cycled coarse aggregate, a comprehensive temperature control technology system was established for
the concrete construction of the reaction wall in the Structural Hall at Nanning University. This system
included monitoring, control, and measures such as cooling pipes and insulation. The research results
indicate that the adopted temperature control measures effectively reduced the internal tempera-
ture of the high-performance concrete made from fully recycled coarse aggregate, with the maxi-
mum temperature controlled within 73°C and temperature changes remaining stable. Compared to
ordinary C50 concrete, the internal temperature of the recycled concrete was significantly lower,
demonstrating that the temperature control measures effectively mitigated the impact of hydration
heat. The monitoring and control methods for hydration heat temperature can effectively regulate
the internal temperature of high-performance concrete made from fully recycled coarse aggregate,
prevent the occurrence of temperature cracks, ensure engineering quality, provide references for
similar projects, and promote the application of high-performance concrete made from fully recy-
cled coarse aggregate in the construction industry.
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Figure 1. Optimization of the monitoring point arrangement scheme for the reaction wall
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Figure 2. Planar layout of strain sensors (24 units, vibrating wire type, embedded and fas-
tened to reinforcing steel bars in the stress direction, with temperature measurement)
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Figure 3. Schematic elevation diagram of strain sensors (Section A-A)
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Figure 4. Field installation and wiring of monitoring instruments
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Table 1. Mix proportion of self-compacting recycled aggregate concrete (units: kg)
1. BESELRETA AL (B AI/Kg)

G5 KU BB REEHR HAERH 03 Il 7K1 K GpIIVN
RO 334 132 790 0 827.4 2.1 190 0
R50 334 132 395 395 827.4 2.1 190 5.1

R100 334 132 0 0 827.4 2.1 190 102
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Figure 5. Heat of hydration from recycled concrete in reaction wall B
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Figure 6. Layout of the external circulating water system
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Figure 7. Schematic flow diagram of the closed-loop cooling water system
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Figure 8. Overall appearance of fully recycled coarse aggregate concrete
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