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Evolvement and Research Progress of Concept for Full

Recycled Concrete

XIAO Jian-zhuang, MA Xu-wei, LIU Qiong, ZHANG Hang-hua, DUAN Zhen-hua
(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The development process and evolution characteristics of recycled concrete were
comprehensively reviewed and analyzed, then a novel concept of full recycled concrete was put
forward. Based on literature analysis, the work performance, mechanical property and durability
of recycled concrete under different replacement rates of different recycled component were
compared. The changes in concrete properties when the single replacement rate of recycled coarse
aggregate and recycled fine aggregate reached 100% and the double replacement rate of recycled
coarse and fine aggregates reached 100% were sorted out. Finally, the impact of recycled powder
on concrete was also summarized. On the basis of literature, the connotation and extension of
recycled concrete were defined, as well as the prediction model of mechanical properties was
summarized. The suggestions for the future research direction of the full recycled concrete were

provided. The results show that among all the mix design methods, the mix design method based
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on free water-cement ratio is the most mature and widely used. The workability, mechanical

property and durability of recycled concrete containing recycled coarse aggregate or recycled fine

aggregate decrease with the increase of the replacement rate. When both recycled coarse

aggregates and recycled fine aggregates are replaced, the effect of recycled fine aggregate on

compressive strength is greater than that of recycled coarse aggregates, whereas for workability,

the conclusion is opposite.

Key words: recycled coarse aggregate; recycled fine aggregate; recycled powder; full recycled

concrete; mix design; work performance; mechanical property
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Fig.1 Development History of Recycled Concrete
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Fig. 2 Influence of RCA Replacement Rate on
Slump and Slump Ratio
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Fig. 3 Influence of RCA Replacement Rate on Water

Consumption and Water Consumption Ratio
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Fig. 4 Influence of RFA Replacement Rate on
Slump and Slump Ratio
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Fig. 5 Influence of RFA Replacement Rate on Water
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Fig. 6 Influence of RCA Replacement Rate on Compressive
Strength and Compressive Strength Ratio

5ER 85 o SO 258 17 28 A T M0 R L 2 B A R AR OREER
AR SR 184 Fonn i TGS G L 100 96 BOAR 3R Bt AR 25 %0 .
S A S 1) AR A B 5 BT R R R 2 AR AE B R A
) 30 %0 5 W BEA . Fie i AR LY 40 %0,

MIA &5 R F Y BRI T 307 B, F AR
HLERHE %+ 0 P 3 AR AR /N B i 300 5
HA TS 2 v pe i R B, BT LR B Ol — 7 i
AR R R 3R DR RS BB 28 A 385 in 25 18 KR AR
55 ] G 3 45 00 B F A R R A IE T RLN
5 — 7 T R A B X N T O K 4 45 A £
WEE AR BB R T A Ry R3S 2 BRI IR S Bk 2
VEi) P4 86 5 o 8 AR B 9 4 T A R
FERE R R P R = A T 2 N 2 A TR L A
Sy TE BN 1 v BEAR T HLAR R A% T 68 g B A=
FELHERE B B0 THT 8007 o 22 IROAR SR A /N B T T A5 A
KA B B AR 258 00 38 K A7 T 28007 7 ¥ R e 1 T &L
JO7 » i 26 HE B VR BB - T P R B AR Y B n S 1
THIG T B g gl 1,
1.3.2 BAmiHant

WA T VA v SN S < R o RN Sy T O TN
A R g8 (L 7, Sk PR A0 R R B 7
B3R5 B 3000 Z i PR 9 B 3 AR 25 7 3 5
i), 7E 35 21 100 26 B 28 Ji5 HL 4T o B B AR 20 00 A2
£i. M Bravo S0 RS M0 458, R
A0 B RO R AK T 30 %6 B Bt i 5 B AR A AR



%24 BAE.F.2BARBELIMANITLE AR 5
0  wbs) S5 I O A A R ARG . AR 1 A 2507 pg A %
st T Xl T R R IR - (05018 1 RIS S T 18 B i
S aof T T XS P T 0 R L Y Fick 5 T A
% 35-2.—. ........ ’4;&555‘———:}\\':. HEAT TR B, Limbachiya 42020 | ¥ FF 3410 43 31 38 2
B B0 T RN IS AR RHR R LTI B B S AR T
S 375 il 5 TR 35 G 58K T A 124 BROA R S A6 T
L 3090 B HLA 0B B AR ACE A k. X B
@ HEREE S P24 R 06 b 1AL S I 25 LA BB % (v 48 T
L4r B HJ Medina 455 % B 24 5 JH 724 W 8 45
L . * . Mot o L SR VR HEE B FLBR R A T K (RSB B
%1.0\_.4_’!—\: AEHIB AT 254k, Dhir 2557 15 % B, 34 IUAR A T
Sos - Mams R T 50 9% i . T REL B Ak R 95 - 0 T BB A R W R 4
o T TR g T ol il A 98 A 75 Al o L 50 SR U 0T 24 IR
P L <L P — (RS 50 965+ FC T B A B R e 5 454 1 i

RJ/% [l RN OB I NTIT N

(b) HLEIRBELL
7 BEASTHBAXRNRERERAERELHZM

Fig. 7 Influence of RFA Replacement Rate on Compressive

Strength and Compressive Strength Ratio
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Fig.8 Influence of RA Replacement Rate on

Water Consumption
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Fig. 9 Influence of RA Replacement Rate on
Compressive Strength in Literature[ 73]
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