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Long-term Strength, Shrinkage and Creep Properties of
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Abstract: The effects of the recycled coarse aggregate(RCA)replacement ratio and air-entraining
agent on cube compressive strength and shrinkage of recycled aggregate concrete (RAC) were
experimentally investigated. The creep of RAC with 50% RCA replacement ratio was also studied
by varying the loading time. Meanwhile, the calculation formula for the compressive strength of
RAC at various ages was established. The experimental results reveal that the long-term strength
increasing rule of RAC is similar to that of natural aggregate concrete. The cube compressive
strength of RAC at 28 d reduces whereas the shrinkage increases with the increase of RCA
replacement ratio. In addition, adding reasonable amount of slag and fly ash can reduce the
shrinkage of RAC. The loading time has an effect on the creep of RAC as the creep is greater
when the specimens are loaded at an earlier age. The compressive strength values calculated by
the proposed formula are in good agreement with the experiment results and more accurate than
the outcomes deprived from the suggested formula in CEB-FIP Model Code 1990.
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Tab.1 Basic Properties of Coarse Aggregates

HE B/

(kg m™)

N L/

‘ WK F /Y | TR bR/ %
(kg * m™%)
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PR 1430 2 840 0.2 4.04
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Tab.2 Mix Proportions of Concrete

P KL B N SRR/ (kg » m )
75 e KBS L - - - - - —— -
WAt/ % K 7k b RIRHLE R | FAERER | BHK iR WK | B
1 0 0. 40 170 164 817 947 0 76 160 8.0 0.08
2 50 0. 40 170 164 817 474 474 76 160 8.0 0.08
3 70 0. 40 170 164 817 663 284 76 160 8.0 0.08
4 100 0. 40 170 164 817 0 947 76 160 8.0 0.08
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Fig. 1 Testing Devices
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Fig.2 Effects of RCA Replacement Ratios on
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Compressive Strength of RAC
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Tab.3 Age Coefficients of Concrete
KRS | 3disH | 7 IR | 14 diI | 28 d I | 45 d IR | 61 d i) | 90 d I | 150 d i IHT 180 d T 270 d i IMT 360 d i 1
NC 0. 48 0.65 0. 85 1. 00 1.28 1.24 1.17 1.18 1. 14 1.16 1.19
RC50 0. 44 0.69 0. 94 1. 00 1.16 1.14 1.17 1.18 1. 20 1.23 1. 26
RC70 0. 34 0.69 0. 87 1. 00 1.11 1.08 1.01 1.09 1. 10 1.13 1.22
RC100 0. 34 0.70 0.95 1. 00 1. 30 1. 20 1.21 1.22 1.28 1.24 1.23
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