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Experimental Study on the Effect of Replacement Rate and
Particle Size of Recycled Coarse Aggregate on the
Compressive Properties of Concrete

AN Xinzheng, GUO Yongmin®*, ZHANG Longjiao, JIANG Yujin, WANG Lixin, WANG Yanjie
(College of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract: To study the influence of particle size range and substitution rate of recycled coarse aggregate
on the compressive performance of recycled concrete under uniaxial compression, recycled concrete
prism specimens were designed and manufactured with particle size ranges of 5~10, 10~20, and 20~
31.5 mm, as well as substitution rates of 0%, 10%, 30%, and 50%, respectively. Uniaxial compre-
ssive performance tests were conducted on them. The results show that the compressive strength and
peak strain of recycled concrete in the particle size range of 5~10 mm are higher than those in the parti-
cle size range of 10~20 mm and 20~31.5 mm when the substitution rate is the same. Under the same
particle size range, as the substitution rate increases, the compressive strength of recycled concrete
shows a gradually decreasing trend, while the peak strain shows a gradually increasing trend. Based on
the experimental data, a functional relationship between the compressive strength and peak strain of re-
cycled concrete was obtained.
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Tab. 1 Natural coarse aggregate particle gradation

H A 5 mm RHEH
Iy IR/ % Fitiii4/ %
31.5~37.5 2.8 2.8
20~31.5 32 34.8
10~20 32 66.8
5~10 32 98.8
0~5 1.2 100. 0

e SERBR B A R AR B S A BR AR /N T 5 mm Al
FifR KT 31.5 mm BT E R,

F2 HERTEYEEEER
Tab. 2 Physical index of coarse aggregate
PEREFE bR AR E R RO E L
BAENE/mm  5~10 10~2020~31.5 5~31.5
W/ (kg - m™) 1310 1390 1360 1 545
FMEE/ (kg - m™) 2510 2520 2589 2 650

JEWEFEAR/ % 14.1 13.7 13.0 10.3
24 h K #/ % 53 55 5.1 2.6
SRR/ % 0.39 0.41 0.43 0. 41
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Tab. 3 Mix proportion of concrete (unit: kg/m*)
I Rk e mrk R IRIR oyt sk
=2 5~10 10~20 20~31.5 5~10 10~20 20~31.5 oW,
NC 185 400 580 430 430 430 0 0 0 43 6. 65 0.0
RC10-D, 185 400 580 387 430 430 43 0 0 43 6. 65 3.8
RC30-D, 185 400 580 301 430 430 129 0 0 43 6. 65 9.2
RC50-D, 185 400 580 215 430 430 215 0 0 43 6. 65 18. 4
RC10-D, 185 400 580 430 387 430 0 43 0 43 6.65 4.1
RC30-D, 185 400 580 430 301 430 0 129 0 43 6. 65 9.5
RC50-D, 185 400 580 430 215 430 0 215 0 43 6. 65 30.8
RC10-D, 185 400 580 430 430 43 0 43 43 6.65 6.2
RC30-D, 185 400 580 430 430 129 0 129 43 6. 65 18.5
RC50-D, 185 400 580 430 430 215 0 0 215 43 6. 65 19.0
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Fig. 1 Compression test diagram
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Tab. 4 Slump of recycled concrete mixture in each group

REARES PHEE/mm | RBEHEE  PHEE/mm
NC 144 RC30-D, 125
RC10-D, 137 RC50-D, 120
RC30-D, 127 RC10-D, 141
RC50-D, 120 RC30-D, 136
RC10-D, 132 RC50-D, 124
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Fig. 2 Relationship curve of axial compressive strength with

the replacement rate of recycled coarse aggregate
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Fig. 3 Relationship between axial compressive strength and

particle size range of recycled coarse aggregate
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Fig. 4 Relationship between peak strain and replacement

rate of recycled coarse aggregate
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Fig. 5 Relationship between peak strain and particle

size range of recycled coarse aggregate
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Fig. 6 Relation curve between peak strain and

axial compressive strength
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