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Review of Changes in Mechanical Properties of Concrete
According to Recycled Coarse Aggregate Replacement Rate_Case Study
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In this study, it was determined that it was necessary to consider the replacement rate when applying recycled coarse aggregate to
concrete, so data on existing research trends and results were collected and the mechanical properties of concrete according to the
replacement rate of recycled coarse aggregate were analyzed. In collecting data on recycled coarse aggregate, data without processes
such as compressive strength and removal of residual mortar attached to recycled coarse aggregate were collected among the
concrete measurement items. In the case of concrete with 50 % and 100 % replacement of recycled coarse aggregate, it was confirmed
that the mechanical properties were lower or higher than ordinary concrete by -36.0 ~ 9.9 % and -40.0 ~ 10.4 %, respectively, on average.
Accordingly, it is judged that additional water should be mixed in consideration of the absorption rate when mixing, and the
replacement rate of recycled coarse aggregate, which has mechanical properties of 80 % or more compared to ordinary concrete,
should be less than 50 %.
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Research Scenario

Collection of papers on recycled
aggregate replacement rate
| |

Collection of papers related to recycled aggregate
replacement rate published over the past 10 years

v

Classification of collected paper data

|
Paper Classification Standards

« Test properties include compressive strength
« No recycled aggregate mortar removal process

¥

Compare and analyze collected data

|
Analysis and Evaluation Standards

« Classification by target compressive strength
« Mechanical properties rise and fall

¥

Conclusion

Fig. 2. Research scenario
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Table 1. Analysis of existing research on recycled aggregate concrete

Coarse aggregate | Coarse aggregate Coarse
i densi ter absorpti
Specimen Target Coarse ensity R TR O aggregate Admixture Test properties Ref.
shape strength aggregate replacement
Natural | Recycled | Natural | Recycled sate
0 %, 15 %, . .
Cube | 40 MPa Natural 26 23 0.6 44 |30 % 45 %, | FA Compressive strength | @il and Ramli
& recycled 60 % 2013
0
Compressive strength
40 MP: | Butler et al.
Cylinder 6% MP";’ &I\fc“r;e o | 27 |22-23 12 |47 - 78] 0% 100 % - Splitting tensile strength ut ze(r)lz @
Y Elastic modulus
Limestone o o Compressive strength
Cylinder | 40 MPa natural 27 21 0.74 61 | 0RO %y Modulusofelasticity Knaack and
100 % R Kurama 2014
& recycled Tension strength
Compressive strength
. 35 MPa, Natural 0 %, 20 %, Flexural strength Beltran et al.
Cylinder |45 Mpa | & recycled | > 24 1.53 891 50 9% 100 % . Elastic modulus 2014
Ultrasonic pulse velocity
Compressive strength
Natural 0 % 20 % Ultrasonic pulse velocity Gonzalez-
Cube | 100 MPa 26 [23~25| 129 [37~59 A - Flexural strength Corominas and
& recycled 50 %, 100 % . . .
Splitting tensile strength | Etxeberrian 2014
Elastic modulus
25 MPa, .. o o Compressive strength s
Yil .
Cylinder | 30 MPa, Vgcgl:ecc?;se 2.8 2.5 0.38 6.2 0 TBOS?/ %, - Split-cylinder tensile strength ! dl;g; Set @
40 MPa 4 ’ Freeze-thaw cycle resistance
Compressive strength
Cube 66 MPa, Natural GGBFS, Flexural strength Gesoglu et al.
2.7 24 0.5 7.4 0 %, 100 %
Cylinder 78 MPa & recycled * ’ SF Splitting tensile strength 2015
Elastic modulus
Cub 45 MPa Natural 0 %, 30 %, sclf)nn']pre:ivsélem:rtgthh Kou and P
e b i 26 |24~25| 11 [32~55|45%60% | FA plitting tensile streng ou oon
Cylinder 65 MPa & recycled Elastic modulus 2015
80 %, 100 % . .
Ultrasonic pulse velocity
Gonzalez-
| %, 20 9 i h
Cube 110y ppy | MNatura 26 |23~25| 193 [37~59| 0% 0% - Compressive strengf Corominas and
Cylinder & recycled 50 %, 100 % Elastic modulus .
Etxeberrian 2016
0 %, 20 %, Compressive strength Rk
Cylinder 263 1\}\//[?:;, &I\ii‘c“r::e o [26-27|23 - 24]08 ~ 1447 ~ 52 40 %, 60 %, - Splitting tensile strength Hamadzgfg Dawi
¥ 80 %, 100 % Modulus of elasticity
Crushed
limestone 0 o Compressive strength Kurad et al.
Cube 55 MPa gravels 2.6 24 1.4 5.0 0 %, 100 % - GWP results 2017
& recycled
Compressive strength L
. Natural 0 %, 50 %, . R Dimitriou et al.
Cylinder | 70 MPa & recycled 25 |22~25| 25 |37~70 100 % - Splitting tensil strftr%gth 2018
Modulus of elasticity
Cube Natural 0 %, 25 %, Ul(tjr(:g:iismﬁsesnj;itc}il Sasanipour et al
. 50 MPa 2.6 24 1.7 54 50 %, 75 %, SF . P e K4 P ’
Cylinder & recycled 100 % Electrical resistivity 2019
° Rapid chloride penetration test
0 % 25 % Compressive strength
| > ’ | i I loci i
C1'1be 50 MPa Natural 26 24 17 54 50 %, 75 %, SF Utrasom'c pul se' \{e'omty Sasampf)ur and
Cylinder & recycled 100 % Electrical resistivity Aslani 2019
’ Rapid chloride penetration test
60 MPa Compressive strength
Cube ’ Natural Ultrasonic pulse velocity Sasanipour and
. 75 MPa, 2.6 2.4 1.7 5.4 100 % SF . A .
Cylinder 30 MPa & recycled Electrical resistivity Aslani 2020
Rapid chloride penetration test
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Fig. 4. Classification of concrete compressive strength trends according to recycled aggregate replacement rate
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