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Study on the effect of recycled coarse aggregate replacement rate on strength
of recycled aggregate thermal insulation concrete within 360 days

SHANG Zhuangzhuang , LIU Yuanzhen , GAO Yuxuan , WANG Zhaozxu
(College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In this paper, three kinds of recycled coarse aggregate replacement rates of 0%, 50% and 100% are
designed to study the effect of replacement rate on the strength of Recycled Aggregate Thermal Insulation Concrete
(RATIC) within 360 days. Based on the existing European EC2 model, a model which can accurately predict the
compressive strength of Recycled Aggregate Thermal Insulation Concrete (RATIC) within 360 days is proposed.
The research shows that the compressive strength of RATIC-100 is 98 % of RATIC-50 and 94 % of RATIC-0 at the
age of 360 days. At the same time, the age coefficient of RATIC-100 is 1. 01 times that of RATIC-50 and 1. 24
times that of RATIC-0. It could be observed that the increases of the replacement rate of recycled coarse aggregate
caused the compressive strength of Recycled Aggregate decrease, but the higher the replacement rate is, the faster
the strength increases in the later period. The determination coefficient of the strength prediction curve of Recycled
Aggregate Thermal Insulation Concrete (RATIC) based on the modified model and the measured curve are both
greater than 0.9, showing a high degree of fit. In consequence, the compressive strength of RATIC within 360
days can be accurately predicted by the modified model proposed in this paper.

Key words: recycled aggregate thermal insulation concrete; recycled coarse aggregate replacement rate; compres-

sive strength within 360 days; strength prediction model during the 360 days of age
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Fig. 1 The grading curve of recycled coarse aggregate
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Tab. 1 Physical properties of aggregates
ORI SRR/ % JEFEfEbR/ % HRIRE R/ % EKRE/ N EWEE kg - m* KR/ %
HAHE R 0.21 14. 44 1. 34 2.51 242 8 5.22
T AR A 0.63 11.76 2.23 0. 64 2659 1. 21
¥ 0.11 — — 1.24 272 2 2.81
F2 KieFMERAWIEMER
Tab. 2 Physical properties of cement and micro-silica
i H FeR®/ N R /m? - kg ! SiO, &&//% HAETFER/N MR/ 7%
K e 1.51 91.2 0.43 0.011 0.43
EYR 2.29 94. 3 0.44 0. 002 0. 44
®3 BHUAMKDEMER
Tab. 3 Physical properties of glazed hollow bead
i i K R SR
5 H i i - BUER/Y O WOKER/Y AE/kg-m ’ REBALER/Y
/mm /°C /W - (m-K)!
PERE 0.5~1.6 128 1~136 0 0. 039 =98 31 100 =95

1.2 E&Eki&ET

ARG R IR A w0 C35 AR &
P, DAPR AR Rk BRAR 28 CR A AR B B i 7 Aok
WEAERSE, 2AEET 0%, 50% ., 100%

=FRhEAR R, XM RSS2 k. RATIC-0,
RATIC-50, RATIC-100, %8 iEEE 1 (NC)
IR IE N B 2.
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Tab. 4 The mixture ratio of concrete
. A R RAR AR N KB ¥ B ek kK
Y / , KB , , ,
/kg + m™? /kg + m? /kg + m* /kg + m? /kg+m? /kgem*
NC 0 936 0.5 283 707 0 22
RATIC-0 0 949 0.5 379 407 130 28
RATIC-50 455 475 0.5 379 407 130 28
RATIC-100 910 0 0.5 379 407 130 28
13 it ] 2 AT, A SRIELIEBE 1 360 d B

AT BEAT 360 d NPT SR B A, AN AR
e 156 NkhE, o4 A BARRLAEBETH R
5 Prow.
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Tab. 5 Size and number of specimens
AR 20
Rl R 2%
2K Jmm e TR0 2H 2
SEJT R BUE
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B HE AR ,
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Fig. 2 Compressive strength of concrete cubes with different

replacement rates of recycled coarse aggregates
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Fig. 3 Concrete age coefficients of different replacement

rates of recycled coarse aggregates
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Fig. 4 Compressive strength of concrete prisms and cubes
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