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Influence of Fine Recycled Aggregate on Physical
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Abstract: Based on a series of recycle process, waste concrete can be made into fine recycled aggregate
which can be used completely or partly to compound concrete as a substitute for natural sand. But the
special properties of fine recycled aggregate make the performance of concrete with fine recycled aggregate
different from normal concrete. Characteristics of fine recycled aggregate and its influence on physical and
mechanical properties of concrete are studied. On this basis, the influence of fine recycled aggregate on gas
permeation properties, chloride permeability, and carbonation resistance of concrete are also studied. It is
found that fine recycled aggregate produces a lot of defects in crushing preparation. And the compressive
strength, the chloride permeability and the carbonation resistance of the concrete with fine recycled
aggregate as substitution show difference from that of normal concrete.
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Compressive

1.1

. . . F st h
Setting time /min lexural strength/

strength /MPa MPa
Initial Final 7thd 28thd 7thd 28t d
70 145 39.1 52.2 7.2 8.7

ERb: KR ERR H 5~31 mm A KA. T
AR BE T AR RER iR R A+ =R A RS F] A
f9 0~5 mm {4 #4AE IR BE LA AR .

KIRBY R AN BEREEN 2.5 i RAR WD

BB R T AL BT R IR

—

(a)0~4.75 mm P/ 404}

W O - SR AT 5 BT B M R B A | AR
PRI R L LR A 400 m® kg,
1.2 XWHE

BUEREE SR 15 em X 15 ecm X 15 em &, 3%
(3K 3 e £ ) 2= MR RE 5 U ik ) (GB/T 50081~
2002) A ARFRE 43 00 s 7 d. 28 d T s iR
TREE A B 2B IR % | ASTM1202 J7 i k17,
REE B A% M RILEM TC116— PCD {5 Jr
AT, TR BE LAk Ak AR R 5 4R IR E TR B - K
W1 BE AN A PE BRI 75 ) (GBI 82— 85) #E AT,

FEMEIREE IS oK 270 kg/m® 5 My K
90 kg/m’; H" i By 90 kg/m’; b 743 kg/m’; B A
1027 kg/m® ;7K 180 kg/m’. FAEIREE L4145 KL &
9 RS030% RS20 520 % ,RS40; 40% .RS60; 60% .,
RS80;80% ,RS100;100%.
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FEAE 4142 RS R SRS S UL TR SR A AR A &1 1
. WNZE TR B b RERTED 2 H A A 2K Xk
SOKERAE R T AR, PR e SORE 43 A5 4 o 357,
K2 Ry plasktR . HLAR mAD 4 M BOGH A BB O6EE,
R RER AT P 1a F A2 40 A2 R0 Hy T2 28 AL A 1 1 17
B HOHABRA PR L SR8 12 32, BRI o R 22
SRR R Z  HARTH 2 A 248 Rl 5 A1 2R .

(h)0.3~4.75 mm PR AISERE () KR TD
1 BB SN WA GE
A 0 AR5 R AR TR 1) G T S 25 i g B B T 285 2R %) 1 3% 2
T2 EMAENATREEMHER /%
Apparent Bulk 4.75 2. 36 1. 18 0.6 0.3 0.15 Fineness Gradation Water mud
Samples . . .
density density  mm mm mm mm mm mm  modulus range absorption content
Fine recycled aggregate 2 470 1260 0. 20 22.20  41.20  60.20 70.20  84.00 2.80 medium sand 7.0 15.6
Natural sand 2 600 1470 3. 14 10. 96 24.18 59.74 95. 06 99. 37 2.80 medium sand 1.6 1.0
e SEIR 25 R AT, 5 R AR AP A L, 1A Al A Z T KRR,

HHI 2 BE RS Z AR AL X 0y 2. 8 HJ2 SRt AR 46
ST UL P A 20 A JURE R C 2 R i R o RN 1 R
fiE, 2 1. 18 mm LA FASURCAT 0.3 mm DLF kLB &

I3 2 20 Hh B0 IR SR B AP A 20 4 Ay L
SCEG W] AR AR AR R ROK R B T RAR . A0
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A

T AE TR E A0 4 ek 45 i 5 R R AR A e T TR W5t £
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W 3 s,

2 3 T AR 40 4 RHIR 8 A+ U B S 0 45 )
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3G s TR BE 1 0 Y R R N, Y B
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k. [ AHTIR B 109 1 h S o E B 2 W 40
B AT ARG IR+ 2 m P B,

% 3 A 20 4R RHIR B 1 B B R ik B K 4
SREAT N A 40 AR R BUR Z6H TR 6 4= 57 IR BT e o
[ AFHFE— 22 F2 W, Bt 35 P26 A0 5 RH B 1 0 35 . TR
LAY 7 d A28 d TR B R WA . 2 A AN
BHE <40 % IR EE 1 28 d 7 5 BT B T I
FER /N HIE Y35 8 > 40 W IR BE 0 28 d PR
JEE TR B A B S TR A AN AR R o 800, 28 d
SRR SR B R 29. 7 MPa, 55 MEVREE L AHEL T
R 37.9% T, ERRE 2 C30 TR %+ H R ZR,
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Slump/mm Compressive strength/MPa

NO.

Initial 1h 7d 28 d

Normal concrete 200 180 33.5 47. 8
RS20 195 120 30.9 40. 6
RS40 90 29.4 39.5
RS60 50 27.7 33.7
RS80 26. 8 29.7
RS100 25.2 27.7

2.3 BERBRIHERENNEXNKERELY
2 71 5 14 BE 52 i
¥ PR AN SR 4y 2 FIO (0~ 5 mm) | FJ1
(0.16 mm~5 mm),FJ2(1.18 mm~5 mm),FJ3
(2.36 mm~5 mm) . JFRACK AR 1020 RS40 1K
FEMEIRBE MG L o PO TR B 1 W ) e R e
W 4,

x4 BEBEAENREIMENF SR

Slump/mm Compressive strength/ MPa

NO.

Initial 1h 7d 28 d
Fjo 90 29. 4 39.5
Fil 120 31.8 1.6
Fj2 150 90 32.7 43.9
Fj3 190 150 33.1 47.1

HH 8 4 S5 45 R R R 78 B A A0 AR
—EHIAE T . BEE FFA 40 AR e /N RL AR B/ TK 8
TR BE + W h B 20 M T B, 32 2 R R AE T PR AR R
- 20 AR K B S5 /N R AR U/ T 3, HeH Fjo
it GG B BE AR 90 mm. i Fj3 (4 %0 W K R R
190 mm, P AH 2% 100 mm, 3 5 /] DA 78 43 156 B 75 4=
AR K R R E L RN T 2. 36 mm 1y
UKL T 15 B 1Y

I A BT 5 B DU 3K 25 L 3 W LR OE , B A A
AL S5c /IR AR X R A R R S AR RO, B P A
A e /IR AR B /N TR BE £ 7 d R 28 d T e s
Y132 g A > 2R 0 AR R BURE RO AL 2,36 ~5
mm 484 0~5 mm, IR & - 28 d HTE 5% M 47,1
MPa [EIKZE 39.5 MPa, FFET 20% A 4. X o] 6
JE R TP A A0 A R B N AR DN R A0 AR kL Pk
FEAK VS TR BE 1 A E I I 2 T ARG O, AT {8 7 A= 4
ARk o R 7K Sk 1S T 3 .

2.4 BHEREIHERERISESERENTMm

KT 0~5 mm F A= 4 82 kR ] 1 TR & + 1<
BB R ILES,

RS5 BBEBLEAENBREINSERRBRER

Amount of fine recycled Gas permeation coefficient

NO. aggregate / % /X106 m?
RSO 0 10. 61
RS20 20 10.02
RS40 40 17. 85
RS60 60 20. 62

55 R IR AN AR AR L L T A 40 A RS A 35 T HLRE
WAL, IF HLal & A S50 i K T i 2% OK e /b
WALBR A A R K R K ) L N B A 0
SRR BE AL B R K B R IR A BT A5 Ty
RN N T(TD: P A (T[S % = 8 1 B
SO X H A S B L AR R O R
(435 3330 T8 , MM S BOR BE 1 4R AP RE R AR

M 5 LSS R LUE B B R
AN A IR EE £ B KRB prR B R
AR BN AN 0 TR A0 AR TR BE 1+ (RSO YR8
FZHON 10.6X 107 m” L i il A 60 %0 7 A= 40 2 K 1)
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Replacement rate fine recycled aggregate/%
B2 BEAERMBERISBFEEENZEN

FEA AR SR BE + A S 7 B 3 T i 5
ZERWE 2 Fros. IWEIH AT DLE ), & 1A 40 4
L5 R RN TR BE A A R B TR P
B BEERe AT 25, M SC I 5 R AT A, R P A 40
SRR TR EE 1+ (RSO B HL i ol 14328 Coifii il A
60 %0 -F A= 40 4 R B9 1R BE - (RS60) /Y 38 HL & ik %)
1984C, JE HL I i T3 40 % . JL A B T8 B Mk
WEEE R, oA BB A A T AR
1 AR FL B % L BB 22 IR SRR TR I B AR
AN AR BB B 38 0L R B 00 FL B SR AT N AR K L
W% SRS A ST RE X AR 22 L I 1 1B T AR A0
SERHREE - P E B T BB T .

2.6 FERELAERIRE LB

3 6 TR A ANAE R X TR BE - Pms Ak M RE Y52 1
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Carbonation depth /mm

electric flux/C

Amount of fine

NO.

recycled aggregate/ % 34 74 144 28 d
RSO 0 0.5 1.4 3.1 3.7
RS20 20 1.1 2.1 3.6 3.9
RS40 40 1.4 2.8 4.1 4.7
RS60 60 1.9 3.7 5.9 6.4

MFRH A LA L BRI 45 ) — L B A 1
Az 2B BB B 4 1 0L TR BE R A A I T P 1 Bk £k
TR B 3540 AN ) R 32 ) 3 K RV 6 1 1) Bt ik fL g
TR FAEAER B RN 60% B, AR B+
(RS60) 1y B A T S8 e K. 28 d 55| 1 6.4 mm, T iE
T LT BE 1 (RSO) 1Y 28 d BRALIREE 3.7 mm. I
UG 7= i A PR R P A R ) AL R R R R £

H I TS R B - AL i LB P22 2

G340 5B EE L — R AR B A 0 AR R
AC ] F YR B 1 i b 2 B A o 1 BT[] 79 A8 K 349 3 i
kN FERRAL T L P A A0 A TR 5 - P R ATt
R Ca(OHD, 382 . 24 CO, B iE RIREE TN
#h 2 A CaCOHD, KA 2R R - B S ik Ak 38 B
e T CO, TETREE 1 N AR 112 35 B8 1 » B 1k 5 iz il
FU. B WAk BN AN B 4T . CaCOHD . A W 9% 78
F.CO, BB RRBELG. . BE5ZRKERNM Ca
(OHD, AW /b, fb 2 B0 B BE AR IeAh 24 P A
AR BHEBE + & AR f b NS AR U CaCO; M7
F A BN 43 58 AL X PN A AL B R d >, CO, 3
FCRE 798 o LA ol B Ak 2 7 o B R IR, 48R BE B
B[R] 14 28 4, 48 P25 40 48 BHIR BE 1 N 38 19 K 16 A 18
HEAT TR BE L W RS A B 2 A5 2 okt B — o
BE b A T R AR BN Y R AT

3 8
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