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Study of the micro mechanism for the influence of substitution rate on
the compressive strength of recycled concrete
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2. School of Transportation and Civil Architecture, Foshan University, Foshan 528000, China)
Abstract: In order to study the microcosmic mechanism for the influence of substitution rate on
the compressive strength of recycled concrete, this paper carries out compressive tests and aggre-
gate distribution tests on six recycled concrete at different substitution rates, and explores the
basic law of the change of its compressive strength at the substitution rate. At the same time, the
microcosmic mechanism for the change law is analyzed by the Fourier transform infrared spectros-
copy (FTIR), the electron microscopy (SEM) and the mercury intrusion method (MIP). The re-
sults show that the compressive strength of recycled concrete decreases gradually with the in-
crease of replacement rate. The hydration products of recycled concrete, C-S-H gel and Ca
(OH); ., decreased gradually, hindering its hydration development. The number of holes in recy-
cled concrete and the cumulative percentage of harmful holes increase, and the porosity increases,
leading to the decrease of its compressive strength. Based on the test results, a formula for calcu-
lating the compressive strength of this kind of recycled concrete at different replacement rates is
established.
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Fig. 1 Pictures of natural coarse aggregate and

recycled coarse aggregate
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Tab. 1

aggregate and recycled coarse aggregate

ARV Bl / mm

Grading composition of natural coarse
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Fig. 2 Gradation curve of natural coarse

aggregate and recycled coarse aggregate
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Tab. 2 Basic physical properties of natural sand, natural

coarse aggregate and recycled coarse aggregate

) 2L RE KIKwD KK R AR
KLAZHE F/ mm — 5~25 5~25
KMHERE /(g em ™) 2,46 2.55 2.36
WREE/(g+em®)  1.05 1. 65 1.45
Wk e/ % 0.87 1.21 12
JEREFE bR/ Y% — 14 20
i EEAEL/ Y 2.3 — —
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Tab.3 Experimental mix proportion

of recycled concrete 7 kg/m®

He  BRE/N KA E AR
RAC, 0 1162.2 0

RAC,, 20 929.8 232.4
RAC,, 40 697.3 464.9
RACs, 60 464.9 697.3
RAC, 80 232.4 929. 8
RAC 100 0 1162.2
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concrete at different replacement ratios
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Fig. 5 Compressive strength of recycled concrete

at different replacement ratios
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concrete at different replacement rates
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Fig. 7 Infrared spectra of recycled concrete at different replacement ratios
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Fig. 8 SEM of recycled concrete at different replacement ratios
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Fig. 9 Pore size distribution of recycled concreteat

different replacement ratios
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Tab. 4 Porosity, total pore volume and total

pore area of recycled concrete
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RAC, 12. 80 0. 100 6. 450
RACs, 13.02 0.108 8. 33
RAC, 14.53 0.110 9.58
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Tab.5 Pore volume distribution of recycled concrete

s T E AL A EAL HELRESM
< 20 nm > 20 nm 20~100 nm 100~1 000 nm > 1 000 nm
RAC, 21.04% 78.96 % 54.52% 9.06% 15. 38 %
RAC, 14.62% 85.38% 60. 43% 10. 86 % 14. 09 %
RAC 14.13% 85.87% 50.06% 21.95% 13.86%
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Fig. 10 Polynomial fitting curve of compressive strength

of recycled concrete at different replacement ratios
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Tab. 6 Comparison of calculated and experimental

values of compressive strength of recycled concrete
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