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Review on strengthening technology of recycled concrete
aggregate and its effect on performance of
recycled aggregate concrete
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Abstract: To clarify the research progress of strengthening technology of recycled concrete aggregate, the
strengthening methods of recycled concrete aggregate and its improvement effect were reviewed
systematically. The effect of different strengthening treatments on the performance of recycled aggregate
concrete was evaluated. The problems existing in the application of strengthening methods were
summarized, and constructive suggestions were put forward to provide a scientific basis for researchers to
design and develop green high—performance recycled aggregate concrete.
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Fig.1 Schematic diagram of mechanical grinding equipment'
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Fig.2 Appearance diagram of RCA before and after coating treatmen
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g B 09 52w i A5 b 4 b M G SR T 45 2R
T2,

Chen 256 F Az 5 R EAT T 5800k in #4008 5
Sb B BT S IR e SO T 3 (=3 kW) £33
T A 1 R 0 L S5 RN R 7K R A T AR AR BT ) 1 A
TR EE LY . MR Guneyisi 469336 45 1, 4
ik HCTW W ke TR M 175 VRN 7K 8 —Fe IR A 3L 1)
TR A H R A % SR BE PV B S ol 725,
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Table 2 Effect of strengthening treatment on slump of RAC
SRALAL I T2
RCABUALH/ % PHE R R/ % SCHR
5 i Ak

T m BT A5 kW M 400 s 100 —28.6 [68]
HCL# R L e 0.1 mol/L 2 1d 100 3.6 [69]
CH,COOH WM B 1% B 1d 100 25.0 [11]
K YT IR R W5t 351 30 min, T 1d . F2 9728 d 100 2.1 [69]
BLAR IR LK PSRBT KK 1L 0.8 E5E 5 min, T4 3 d 100 9.2 [38]
LR 2R AT B 6 AR OB VR 0.5 mol/L .pH {E 9.5 1 i] 7 d 100 54.5 [70]
ROV 2E AR 0L UTRL 4T & ik 3X10° cells/mL 100 13.2 [15]

JEJ70.5/1/2/4 MPa i 30 °C \RCA #I#h

AL FIKF1.81% WA 1 h

JE 71 75/150 kPa i 6] 30/90 min

5.3~26.3(fK3H)
100 N [55]
3.0~9.1( &%)

100 57.1/50.0(30 min)35.7/50.0(90 min) [71]

() 3 9% B S 700 mm., Wang Z "WHFIE & B, &t
CH,COOH i W Ab 38 () 7525 B Rk i R &8 10
PHE AR s AL 1528 B RHR B 45 T 25 % .

Wou 200 R T s A 12 5 A B R AT T
b B 4 R R B Ak Ab PR AT G 58 (w/b6=0. 66)
R 3 (w/6=0. 4) A TR B+ 09 BHE 1 2 ) 42
5 5~25 mm Fl 5~15 mm. HRIE T A OB 545
J, 20 B IG 2 AR R A Ak T AR A B A A R
TREE L PIVE B3R T 54.5% , X & AL BERTE
SR AR RIEE T —ZR R, R —
7 T 23 1 P Rk 2R TR B AR LI K R 5 —
7 THT AT $8 58 1 EC2F R AT B Ak U AU I i 1
A E R R TEIE A B A A A R B Y I
W R LSRR 4 R BoR, 2t gk
STO, 3 30 THIGEI I X T Ak B3 4 7 B 26 i 25 T
JLBE I 2, AT A ARG P A B R K 3R I 4 e P L
il P A TR - R L H B AR AN
Tsujino 45" R i 2 17 gle v 700 % B A R AT T
= A PRI ECH TR AE TR B 4, A5 R B R R Ak 1
A RHR B 0 TR RLAE, H 30 min iR
JE R AN

g LTIk X A R AR AT A Ak B AT B T
U B P A TR B TARERE X SRk
Ab B 0P A EOREOK R BRI 06, AR TR

(R 2, 7 2R A s 92 Ak 8 s 52 5 4 o 24 R
B R AR A, A 0 2 ARG P A TR R RS W B R
k. BRICZ AN, A E RHE Sl i AL AL B | R
BN Y & N A ek L o N W IR [ & R A i e
AR, A T R R 2 5 A Ak B S A B AR R R
LI R TR0 2 TR HEL A 85 45 L AR] R P 1) il 728 P2 TR
T T AR AR Y 5 e LA
2.2 SRR

T A R PR ) SE R RE B B 2 TR AR
BB, R AR TR BE T D) A P e S Bl AR R
HUAR SRk B ) 084 R mT o /N 7  — T T R
THAEE RS E L, H AR HE IR 21 A
TR BE 4 o (9 W 55 2899, A RS2 S AR R R 45 5
W IR 5 55— J5 1T, A AT B I SR FH - A= B ek 10 1 7K B
I LA FH K R TP A VR e PR R R T
W AT 14 7K 4 e R T3 sk R o P 7K e oA e 1 A i e 4
L R 53 e S B M 1 VR 2 Y N A T
[ RN SR e A B R )| N R T L
R G g R A A RHR B (A R
HUAR S 100 %6 ) 4T e 0 B 470 47 30 J R0 2 A
TR BE 4 B RE AR T 1226~30% .10% ~
45% R 17%~30% o XF F5- 4= B ek iF 17 o Ak b 2
JE AR AR TR e ) S MR A AU AR B AR A
KRG EE MR 3 PR .
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Table 3 Effect of strengthening treatment on mechanical properties of RAC
?iﬂ:ﬂ‘iﬁ]:i j]'u'fiAE RCAEX jj,nz,‘l.im:‘ b*f\*
e e, o 28 ABKE/Y Kk
o NIy 32.9/27.9/24.8 20.1/37.3/54.0
B AEREL 10 55 %0500 20/40/60 [7]
L A 26 658/22 070/18 492 10.3/13.3/38.6
P 5 o) 56.0/51.9/47.8/43.6/39.5  5.2/11.2/18.2/26.6/36.7
20/40
IESTINUA ECER )3 6.11/5.92/5.73/5.54/5.35  1.1/2.3/3.6/4.9/6.4
0 B e o 60/80/ B [75]
i 8] 1 min ) 32 930/31 510/30 090/
A A 100 2.2/4.6/7.2/10.0/13.2
28 670/27 250
20.2(7d) 12.9/18.8(7d)
N O mol/L 2 BUEHE 34.6(28d) 12.4/16.5(28 d)
?ﬂﬁlﬁ/ﬂ&é IJX L mol/L e TR 100 37.5(56 d) 10.1/13.6(56 d) [9]
HCI/H,S0O
CI/H,S0,) d 40.6(90 d) 10.6/15.5(90 d)
A 21900(28 d) 20.1/38.8
AR ?331 ‘E/ b3 100 .
AL T R10% BOEMEE 100 — 18.0/18.5/20.0(90d)  [76]
(HCI/HNO,/H,S0,) &l 1d
IKPe-4HK SIO, M KK 0.5 12 5F 45 143
B2 min, FH#E=3d ’
PR R 100 35.5 [14]
K SIO,~K Ca- KK HE 9 352957 45 min, -
CO KW T FHE=3d )
T ) . N 30/50/  33.8/32.4/31.6/31.8({K5#)  5.9/5.6/9.8/7.9(fK5%)
TR TR M V5 TV T BRESY BW S h PURERE B N - [77]
70/100  40.5/39.1/35.2/34.1(F&5%) 4.9/14.1/19.6/18.2(FH k)
BB ZEMUATF RO AN i Pt SR 100 54 40.7 51
P 3 10°cells/mL L A i 33 200 32.8 0
FEJT0-5/1/2/4 MPa, 27.9({K5#) 9.4/15.5/17.7/22.5({&345)
g Ak JRAEE 30°C . RCA 7K HUEHEE 100 o e 'l‘ [55]
) i 49.3( ) 5.0/6.8/8.7/9.0( 558
K 1.81% HflE 1 h
BRAB10% B LR LL/S6(28 D)
PREOTECI07 B L AU 4.4/8.8(90d)
PVA FLi 5 dJE9.2X 10" Pa 100 — y ; [21]
Fld/RT 24 LiE 2/ i —6.5/1.1(28 d)
GiyEy —8.9/2.0(90d)
JER S R Ty i R8s Bl d  BURME 30/50 — —7.0/—3.0(56d) [22]

VE R R AL A R 22 PR R A
Dilbas 25" WF 57 45 J W%, 5% FH BR B WF 8 v

Ak 31 P AR BRI R AR B R (IO 2R 2 6000)
JIT IC P2 R Y 28 d T s i EE R i A
4351 38. 2 MPa Fl 25. 64 MPa, f& Ml [d] 410 F &
S AL AR BRI BE A0 1. 54 513945, Ak-
barnezhad %" R FH ¥ I8 0 #RRIF 5 2k XoF A i
EAT T AL B IF & B ik Ak 12 R BE 1 1 28d
PR R B S R R A e R R A AR
BHEBE - > AR T 36.7%.6.4% M 13.2%.
Purushothaman £ 55 & 8, &3 HC1. H,SO, %
VOIS b 3 O P A B R T T P VR BE Y 28 d

PR 58 A 5 3 R E 1 90 %6 ~95 %, T A ik Ak
P A v BHTR BB b R AH W] 8% 401 1 B o B2 S Oy 3
IR R 81% . 2, Saravanakumar Z&'7
98 45 1 R, R I HCL HLS O, F HNO, % W =
V6 4 PP AR R Rk A A el O AR TR BE Y 28 d
PR R BB = 800 ~18%0 , H & TR i W <
PO o B S R K . BB TR T, B AR B R
FIEG THAN IS 0 ) 3Rk e S 3 T RE PR A5 2 ) I ek
e, (AL B S PR AE RS RT D IR 2 R) Y A X
ARG AN AR #E TP A TR R 1 ) S ke
S0E 7
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19 28 d BT SR A i R R S A A 4y I
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Al F A P R T T R R B AT R SR R T T
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PVA ZL s Ak 75 4= B BHE BE + 19 28 d F1 90 d Hit
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3 o BIASCAE IR gY & BN, R ot L VR 0 Ak AR
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B RA FIEU~T%) o Mo £, F ik
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A 50 7 A AE 2 57, S BOR [R5 1 b 1
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BEAEJE AR VBC A BT A 5 T DR R — B0
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PEW) T, DT 5 K B A T 28 5 12 0 R +h H5 22 12
N R 24 I P A YRR A A B0 2 A

Bulatovic 25 "HF oY & B, AR IR BE 7R B R
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BB BE - FE 9% 57 7 BAE R Y R AR R R R
3 R A8 PG A B B T AR — 9 57 R G B B R 57
Wy B, H: H i A 055 AR B B RN 9 55 B B 1) B S 1)
2y (5 A% o7 1 FE Y 20 %, T B AR % 95 HE A B
B0 45 2 ok ] DU oy 8 S 9% 57 5 B2 9 80 %0 . Saini
Sl Zhou 811 20 il 45 4 S-N i £ 5 Weibull
S T T 50 %0 2 ROME 1 A IR BE 9% 55
fir, 30 & BB AL RE REAS AR 08 8 R TR
AR TR e R 5 A . RIIAEYER T = iR
ZAF T (100~800 °C) Ff-AE R & + 19 I ) - A8 5
FHEENT T FRA TR BE A B A7 R 43 Be xCn g - AR
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Fig. 6 Schematic diagram of ITZ of RAC!"*
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