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Test of Cracking Resistance of Recycled
Aggregate Concrete at Early Stage

XIAO Jignzhuang, HU Bo, DING Tao
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: The influence of the recycled coarse aggregate
(RCA) replacement ratio, the amount of fly ash and slag
powder on the cracking resistance of recycled aggregate
concrete (RAC) during the early age was investigated by
means of knife-edge binding method in this paper. The total
cracking area in flat of 1 m? was applied as the main indicator
to evaluate the cracking resistance for specimens. The results
show that the total cracking area of RAC decreases with the
When the RCA

replacement ratio reaches 100% , the total cracking area of

increase of RCA replacement ratio.

RAC is 1.5 times that of natural aggregate concrete (NAC).
The fly ash can effectively improve the cracking resistance of
RAC. Compared to the control group without mineral
admixture, the total cracking area of RAC specimens with fly
ash accounting for 30% of the binder decreases by 72.1%.
The effect of restraining the cracking area with slag powder is
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weaker than that with fly ash. However, the slag powder can

decrease the discreteness of crack distribution.

Key words: recycled aggregate concrete (RAC) ; early stage;
cracking resistance; recycled coarse aggregate replacement

ratio; fly ash; slag powder
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ERA N R, T MERERA S95; 10K H KR
W A R AED s PEFIIK A R K s KRR B R R K
SRR s BORRIAE 25 mm, 3SR L ; P54 M B RHAL
2 5~25 mm, BAPERE LK 1.
1.2 BE&Ligit

AT IR BE 7 TR B S B il 4% O ik XF
FEL B R AT I Wk Ak T 2 AR R A RS, DA AR R
BRBURER L Z 8 W3 g AR &, K

KRR 0. 425, ¥ BL & bk g 550> 8 4, W3R
2. Horp mix] ~mix4 NBIEH YoMB 8 B LAFSE
FARL AR A B 2 0 0 T 240 R B R
mix5~mix8 BT E R BRI 100% , #5 H]
LK Uess B E BRI JE , 43 A BB 1500 K& 300611
WIS 8y BFSEAS MR R S k4B 2o T4
RSE + I TT 24 AR I S .
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Tab.1 Properties of coarse aggregates

A RIER WHH A/ (kg e m™?) FEWE P/ (kg » m™?) KR/ Y FRAEIE/ Y RS/ Y
KR 1430 2 840 1.0 0.2 4. 04
B4E 1 304 2 583 3.5 1.1 10. 50

#=2 mEWIET
Tab.2 Design of mixture proportion
WAK  EEHER AR/ (kg » m ™)

W5 BARER/ % K MBER T i KRR M ER X

mix1 0 400 817 947 170

mix2 30 400 817 284 663 170

mix3 50 400 817 474 474 170

mix4 100 400 817 947 170

mix5 100 340 60 817 947 170

mix6 100 280 120 817 947 170

mix7 100 340 60 817 947 170

mix8 100 280 120 817 947 170

1.3 R_BH*
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Ly P AR RS E R AR KRR AT
WX, BEAMEF IR0 ;A5G R 2R EAR
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2R SRR TR 9 K T T R R A BB
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FLETH2 AN, WA RAR R R ) U L FF T LA
T Se el 2 ae r= L 7 B L TS g S b Ab 2.

RS TEIRAE R (20+2)C B E R 605 Ui
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Fig.1 Testing device and measurement of cracks
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BEAEAEL 4~6 h 5 IFIG B B 1 4%, LAY
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S EEANT B
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Tab.3 Design detail of specimens

a RC100-B

¢ RC100-K15-B
2

d RC100-F30-B
FEFRER

R @Eﬁth YREE/ 7dHUER 28 dHUER Fig.2 Cracking of flats
w5 mm B£/MPa J&/MPa
NCO mix] 175 24, 62 36.72 BRI 7 LN E BRI ER KRS N
R(iSO mfo 180 25,22 36. 56 No. 1~No. 7, %Uﬁﬁﬁ%iﬁﬂﬂ%éﬁ%%ﬁ@%éﬁ i B
RC70 mix3 175 23.45 34.22 j(m?r ST A 2 4 . -
RC100-F15  mix5 180 22.24 31.35 AR 45 5 L35 4.
e el me M0 g2 ARG
— mix . .
RCI00-K30  mix8 175 23 22 33 54 MR T 2E OL  #eCEHE RS+ KM RE
x4 HEHE
Tab.4 Data of cracks
Y, FLEK B /mm e m KB/ mm
No.1 No.2 No.3 No.4 Nob5 No6 No7 Nol No2 No3 No4 Nob5 No.b6 No. 7
NCo—-A 145.6 425.8 296,2 0 515.2 122.2 252.3 0.18 0.42 0.22 0 0. 34 0. 24 0.24
NCO-B 233.1 247.4 132.1 94.6 367.2 249.7 0 0. 32 0.40 0.42 0.24 0.44 0. 34 0
RC50-A 342.2 274.0 577.3 17.2 157.2 499.2 32.3 0.22 0. 26 0. 28 0.12 0.22 0. 66 0.14
RC50-B 134.6 226,2 0 457.1 230.1 261.8 0 0. 26 0,22 0 0.76 0.18 0. 24 0
RC70-A 125.4 134.6 0 442. 6 76.3 124.3 0 0.22 0.18 0 1.12 0.24 0. 22 0
RC70-B 0 547.1 231.5 0 600.0 138.8 52.1 0 0.72 0.32 0 0.42 0.16 0.12
RCI100—-A 22.3 437.6 125.5 540.5 0 440, 6 0 0.12 0.34 0.20 0.52 0 0.78 0
RC100-B 217.6 193.4 168.2 600.0 480.2 71,1 237.2 0.42 0.44 0. 54 0.46 0,34 0.12 0.24
RC100-15F-A 207.9 0 204.3 140.9 0 308.6 232.5 0.32 0 0.38 0.32 0 0. 38 0.34
RC100-15F-B 0 127.8 468.2 0 283.5 142.1 210.0 O 0. 34 0. 44 0 0. 36 0. 26 0.22
RCI100—30F-A 157.8 0 0 245.6 243.5 0 227.8 0,36 0 0 0.24 0,22 0 0. 24
RC100-30F-B 82.4 0 277. 8 0 298.5 0 193.4 0.26 O 0.22 0 0.26 0 0. 28
RC100-15K-A 120.3 317.3 275.1 417.3 0 409.2 378.4 0.22 0.46 0.32 0.42 0 0. 44 0.32
RC100-15K-B 0 482.4 332.5 122.1 389.1 216.8 70.3 0 0.72 0. 40 0.14 0. 38 0. 44 0.12
RC100-30K-A 222.6 288.5 377,6 231.6 453.1 263.0 176.3 0.24 0.28 0,34 0.22 0.22 0.24 0. 28
RC100-30K-B 257.3 286.4 356.3 167.4 429.4 351.7 254.9 0.24 0. 32 0. 26 0.32 0.24 0. 30 0. 20
R AP BEIRES 725 ) (GB/T 50082—2009)F %L =ep: N G HR T I A 4550 H .
ETTHEREE NI, BRI E T (3) Bf R REERE o L T IHE
(D) 45 § SBBFHTRS, TR p— N 3

S = LWL, D

KW, A REBWRREE . mm; L, N
SBBERKE , mm,
(2) FEAHENTFHAREM o HFRITHE.

1 N
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14
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Tab.5 Evaluating indicator of cracks (average value)

RIFS  RAEE o b OO
NCo 6.0 43. 06 12.50 538. 26 0.76
RC50 6.0 51, 06 12. 50 632. 93 1.17
RC70 5.0 67. 08 10. 42 698. 77 1. 54

RC100 6.0 67. 64 12.50 819. 44 0. 94
RC100-F15 4.5 46. 45 9.38 427. 21 1.04
RC100-F30 4.0 27. 39 8.33 228. 28 1.09
RC100-K15 6.0 61.92 12.50 773. 94 0. 86
RC100-K30 7.0 38. 88 14,58 566. 99 0.31

2.2 WWHH

PLRAAT AP AR B SF R E R U5 g £ G —
g BAAS T AR B, B BGZ B TT 2w BRMED O £, JF
BEE AR B OR T RAE W16 T LI 8] b S48 AF 5
BB 4 AT A IREE T BT R REHEAT
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0 1.5 %4t G568 3b, B ZUE% 15 K S8 R 43 4 IR 7]
HLBARERA 0% M EAERE L, KB KR E LT
1. 12 mm, BULE N 50% & 100% i B4 IR i
TBYLE B K TR AR 0. 80 mm, T % E R % + 1
BB ST R 0. 44 mm. F] WA Mg R 5t T
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Bl 3c B A0 iR T 24 TR BT LR B, Rl B
AR B R B R B G L AR 16 FF B & A It i)
PR, P MR & 10096 B AR TR 3 TR
B 3 h 2247 B B AE , BE il 2R T i R
RF.

BoARYEE 3d B LA R B, TR LS R BUR R
Sk T0%0 M FAE TR T + H RIS WA B R B , BUAR
Ry 50 % WL IR BE Kk 2, T8 38 TR % 1 AU
ok 100 V61 FAR TR 1M 88 28 5 RBOHT ALK
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Fig.3 Effect of RCA replacement ratios on cracking resistance of RAC

2.2.2 KRB E

Bl 4 R TR R s AR IR EE BT
ZAVEREMI M (R T B 4 H 45 A A AR LA R Y
BURERI N 100% , TR HIE 4 &40 2 bk
TEBUAR I “1007 B 2. 43T Bl 4a BT LUK I, % T
BARERA 1009 T IRE L, FEE M KB R I
Tt BIFR R K IEBUN, B IR B RN 150/
30 %0, BFHNEBLAN 427, 21 mm® K 228. 28
mm’, W TR E KB ENEERE XA
RC100, /M FFET 47. 9% A1 72. 1%. IFE R LL &
BB IRB R 15 % 19 A TR 5 + B TR 24w AR

KT ABT Y sMERL 8 R i NCo, ek
FaE T 5 HARN; S A RE MR KB R
5 H) 30 0Bt , BIFRMACA NCO 1y 42. 4%. B 4c
W 507 A R M IR 1B B W R 1 L AR 0 7 AR Y B
ZIE RO, I, IR B A BT LA S0 =
AR EE PP MR, VRN S R g - 22
5.
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Fig.4 Effect of fly ash or content of slag powder on cracking resistance of RAC
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+. AT LI A4 X et A TR PO
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i A 4d TLIE S, ¥ B ERH 30%
i, S48 AR 7 R BT ERZH RC100 Ay 33. 0%. H
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Fig.5 Distribution of cracks in plats
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