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Abstract

This paper studies the effect of large particle size recycled coarse aggregate on the performance of
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ready-mixed concrete, adopt C30 pumping mix proportion which is most used in concrete mixing
plant, adding different proportions of large particle size recycled coarse aggregate, the grading of
large-size recycled coarse aggregate shall be 16~31.5 mm continuous grading, find out the best
content of recycled coarse aggregate concrete with large particle size, the influence of large-size
recycled coarse aggregate on water consumption, air content, strength and workability of ready
mixed concrete is analyzed, and when the interface of large particle size recycled coarse aggregate
is not strengthened, better use of large particle size recycled coarse aggregate for ready-mixed
concrete.
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FIAT, FRENRE - HEERREE N, WUOREATA IR, AR AT PSR 8k g, 2
BoP LBLREEE AR A A, TR FAREER T RS, TR A RIIEAE A [1] 2] [3]

Kbt AL ARy B AR TR - 0 L E AL S 7y, BT TRE LA™, B EEREY, f£X
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2. REEMHSHESREESR

KPE MU ZRAKYES P.042.5, HAEFMEREFRARILZE 15 MBSO AR GF R S T ORIk A
NAERR HST-1. KRR B AR R TR e L3R it B B iR R R C40 SR S50 1 IR s iR e+, AT
PEALHE, AR RRAR AR B RN 16~31.5 mm ELEHK L. 16~31.5 mm KRiAE AR B R K L%
2; 16~31.5 mm KAAT FAR B BRFIE S BN A 3: 16~31.5 mm JORAR FR AR BEHRLAR 70 A W& 4.

AR YRR #5101 C 58 B2 DR TR 8 L A bl 5 P B 22 1) C30 Rk TR EE L, JKIKLL A1 0.46. A2 R
0.45. A3 5 0.47. A4 5 0.49. A5 5 0.5. A6 N 0.51, IbFN 48%, Khifr A EHZ/K 30 min 5 H
HBGERZK, KRR B A B RHERC & e B Z F 40 43 €N 04 104 30+ 50, 80+ 100 (F3Jil% )
RIEIRFH Al A2, A3, A4, AS. A6), KAINUFER, ArEFRyr. PuEs AR 4 R4 100 mm
x 100 mm % 100 mm, KFAEFAK B RHA RS - BT A . FeEMM oM. 55E. YIRINEE.
40 min PHERE . BEEERTE . 7 K. 28 K 60 RPUEFRE /535 W& 5. % 6.

][l

Table 1. Measured performance indexes of ordinary portland cement
= 1. EREERREL /NGRS BEFE AR

‘ HE5 I ] /min P98/ MPa YUk 2 /MPa
Y5 2
Wk Pk 1d 3d 28d 1d 3d 28d
P.042.5 B 176 233 2.8 5.3 8.7 8.7 25.8 51.2
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Table 2. Water absorption of 16~31.5 mm large particle size recycled coarse aggregate

5% 2. 16~31.5 mm KNEZEBEHETREIRKER

16~31.5 mm KRz 42 F A A A R 10 min 30 min 24 h 48 h
1 32/,
M;g};% 1.75 2.18 278 3.81

Table 3. Relevant physical characteristic parameters of 16~31.5 mm large particle size recycled coarse aggregate

5% 3. 16~31.5 mm KR REBEHEERHEIBSTES K

RWERE kg/m® KA BB E kg/m’ IR/ % IR /% JERESERR %
2390 1410 0.5 5 15

Table 4. 16~31.5 mm particle size distribution of large size recycled coarse aggregate

= 4.16~31.5 mm KR RBHHESRRES S

Y St A N 1.
J7 LI FLIA KR < /mm 375 31.5 16.0 4.75
2.36
iR g
14 0 108 2948 90
1175 45 0
fﬁ%i\gﬂ;é\?m 0 34 97 99

Table 5. Mix proportion and setting time of large particle size recycled coarse aggregate concrete

=5 KNEBEHEERERLEALL, BERE

' KIe/kg W /kg FTikg BEHEEE/K: Kikg WK kg  AMINFIkg LR E])/h
Al 290 827 896 / 165 70 11.1 17
A2 290 827 806 90 163 70 11.1 19
A3 290 827 627 269 170 70 11.1 20
Ad 290 827 448 448 175 70 11.1 20
A5 290 827 179 717 180 70 11.1 22
A6 290 827 / 896 185 70 11.1 22

Table 6. Workability, slump, strength and air content of large particle size recycled coarse aggregate concrete

Fo. KNEBEHEBRBERLIMSZME. HEE. BE. 858

R g N 40 min ¥19%)¥  R-7d/MPa R-28d/MPa  R-60d/MPa &/ #/%
Al N5 P 220 mm 210 mm 33.7 45.9 49.2 2.0
A2 G L 230 mm 210 mm 325 46.8 51.8 2.2
A3 15 P e b 230 mm 230 mm 28.5 43.9 46.8 2.2
A4 ATANERS 230 mm 220 mm 315 39.9 46.5 2.4
A5 ATIWEZEEEWREL 210 mm 195 mm 23.4 30.2 36.4 2.0
A6 ATFmEZRBIEZE 220 mm 200 mm 21.0 29.3 35.8 2.1
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3. LMK

NFE 6 HIHAR TR, 8% IR L AN 10% KRR B AR R, JREEL O 5 b B AT, (E K
L T AL R 5 B AR, SR ORI FRA ML R A 24 LA A LR R4 e I 1) 30%
I, R RS PR BT, SRR ORI AL R A R S KORAR FEAE KL BHE & 50%
I, REE I TR Z IR, EI ORI A ML A B B, i i ORLA T AL 8
R FEEAT S AL, AT AR AR A2 T A R R 2 ST 5 3 ST A (X, TR s B A kB i, K
KL T AR B RS BA 5] 80%E, JRIEE IR ZE WK I 5, KRR AL E BB R 1000%H, JREEE H
AT IRE IS HE B R ORI A U B R H K SRR, FEAR R SR R R R, Ok
TR AR R A B 2 A R, ARG B, R I A He ORI P4 R 1 45 B AR
K% FAE LB RHOR AT, R I IR, 5E 430 OB i P B, 503 T AR VR - A
Syt M IAR B b 5 R A M R A8 32 ST 1A PR, IR 2 LA i A ML T A VR e
TR — Rl TR, SR IR T TR PR

4. RREBEETHERLTAKENRIN
VI 1 AR P A LB A SR8 A B B

190

185

180

175
170
165 - RS FKE
160 -
155 -
150 -
Al A2 A3 A4 A5 A6

BAHTRARB RS S

i R B (kg/m?)

Figure 1. The influence of large-size recycled coarse aggregate on concrete water consumption

E 1. REEFEEFTRNRERLAKENENT

B 1R, ORI AR R AR G0 T, BT 16~31.5 mm FAEERL, FOBRACRAR AL RS
BEEK, B0 10% 8904 FRA R B, HIK B TR RE L K 1.2%; B0 30% [ KR4z
AR A RHREE L, /K E A TR R B350 3.0%: B0 50%H) ARLAe FR AR B R BEL, FIKE
RS T JE TR BE 3800 6.0%: #2510 80% (1 ACKEAR FFAERE B RHE BE L, FT/K A T3 kR BE 480 9.0%:
BN 100% 1 IRAR AR EORHREE 1, FIZKE AR T 2R e 0800 12% . fH2EERHREE - KB E
TN 30%E2 B T e, # A TR et b P K S B OB A AR R4S BN T4 K, B kLA FR A A R
BB LG AR B AN A5, T AR e A IRk 26 B AR R AR R e KB, SRR AE R4S

AN
)

FRAH R SR AR B T 45 5 XA ZK B EE A, T DA e i A R ke e, ) B e B R A A
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FHRIEE 1A AR R KPR AR 45 BRI T IR IO, (RAIE A B AR L R
MUK S LT Wk BB BRI L 53— 7T, A7 BAZE A PR R4S A A L 70 4
SRR AT A AR . AN, ORI A ML B 25 L M o LA K 8k
fLl “AEKRL” S BEARA Ca(OH), IIHTHULAL, KAL) Ca(OH), RSIAEF=AISMI C-S-H ek, i
3 B A LB OO

5. ANEBREHAERERLISEMEENRM
Vel 2 SRR P A LB 0 TR - 2 LR B

HARRLSRE
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Figure 2. The effect of large-size recycled coarse aggregate on the air content of concrete

B2 ANEBEEETRAELSSENTN

I 2 7T, B0 10% R AR B RHREE L, A B A T 2R IR A 380 10%; 1 30%
(AR P AR R L, & S AR T 3 HETREE L3I0 10%:; 80 50% ) KR 42 F AR A RHE EE 1,
B RN TRV N 20%; B0 80% K K kAR B A KB RHREE L, R AR TR R L E
A B0 100%HI KA AR B RS L, &S S A TR R 380 5%. 7EAMINFIB EAAR
THOLR, B0 50% K RiAe F AR B R R &L S E W R 2, (HRORAR A KB RS SR T AR Ve
TEREBAREAKR, HRKERFMEEWTRA, 53— 77 11 RAS T AR b A R S i 1L
BRI AE/N VR L P A ORI, AR VR LA SE R N A R R, AN DR A kAR AR A
R H R T AR AL, AT PR UIE-F A VR - (1 AR TP AN A MR 2R BRI Ji5 7T DAk BIAH G BT 2K . [4] [5] [6]

Pl 3 KOREAR P A LB A ot VR vt - S PR i

1 3 T, 380 10% 8 K kA% FEAE LB RHR B L, AR IR Bt 7 d 58 BE AT JE v VR A = T B4 3.6%;
BN 30%H9 KRR A B RHR B, FARIREE L 7 d SRR TR R TR 15.4%; 4500 50%H)
KR AR B RS L, FRARREE T 7 d SR BRI T R EE T P 6.5%; 511 80% 1 X Kif% FAE 4
HRHEE L, FAR R 7 d SR TSR EE L TR 30.5%: B0 100% 19 AR 4% 1 A2 R R v e+,
FRARTREE L 7 d SRFEARXS T IRV E L T BE 37.6%; HHULFIAN: FEAHFI PR AERRIE T, FRATREE L 7
d R AR X T SR AR i A, 3 R R R AR B R AR B A IR KT AR ks, FHAS
TOBHKVEIRARTI KA N, ) B 6 AR AR P A A B R8s S 1A 398 K o 25 A s P52 7 1 S 4 K
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Figure 3. The effect of large-size recycled coarse aggregate on the strength of concrete

E 3. REEBEAFTHINRER TR

BN 10% 0 KRR B AR R, FRAEVREE L 28 d SRFEAR T eV B 380 1.9%; &N
30%I KA P AR B RN BE 1, FATREE T 28 d 5@ BEA X T AR EE L T R 4.4%; B0 50%1) KR
FRA KRR L, AR TREE T 28 d SR AR XS T ARV L RN B 13%: 50 80% K Kk 4% F AR A B RHE
e, FAREE T 28 d SR AT TR VR R I 34.2%; B0 100% 1 K k2 FEAEMUE RHEBE L, B4
JREET 28 d SRR T AR EE L TR 36.2%;: HIUL R AT FEAH AR E RIS, ARV EE L 28d
SRIEAERRAR A B B BN 10%0, A TREE L 28 d SR T3MERE L, FOME A BRI R
e FAME SR, FHERBETT, KRR SRR KT L2 5 BH KRR, i
PP AR VR AR A AR R =S KA R L, R T AR VR R LR R R

B0 10% 0 KR A2 B AR AL R EE 1, B AR VR EE 1 60 d 53 FE AR TSR VR & L3900 5.3%; 501 30%
LA T AR R e L, P AR R T 60 d S FE AR X T B UE VR e L T BE 4.9%: 50 50% 1 KR A% A=
FHE RN BE L, FEAE VRBE 1 60 d 98 ARG T R HEVRBE 1 T B 5.5%: #5011 80% ¥ X W42 AR HH B B B -,
FHAEIREE L 60 d SR AR T IEHETREE L T B 26%; 15010 100% 1 KRAR B AR R, FAEVREE .
60 d 58 LA XS T HEAETREE T T B 27.2%. HELATAN: FRAETREE L 60 d R FFEHEAC, 0B RE K P AR VR A
F RS, AT AR AR R, IF H AR R 60 d BRI KR T K 2w T AR R B, KL
LG IR, KRR B AR R R AW BRI B8 7K — 2B AR BRI, (RBERME K S Ca(OH), RAMLS N,
TR L L) C-S-H S5 M43 Bt — D s, MBI 7 FLBRAI B4 EIMTE, 15 F AR E L 60 d 5
PR SRR

6. WM&+

AR L 28 R SEM B WL 4.

B 4 v, AR TREE L R RS B AR B R K e AR /KA P2 1) 2N B S0 A, AR TR Bt
A AR A B R TH K SR AR WA AT 5 0 34 4%, R A7 R 45 i AR B e 22 I RO IR S oA /b i
1) Ca(OH), B, MK, W R B m AR At Lom g, RIFRACKKLL, SimmEgi kil
IR )5 ERE, A HAE KA SO REI R oA BOE R FLRR, 3045 S T 8 XS NS0, T BRI 48R [7] [8]
[9]
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Figure 4. SEM photo of recycled concrete specimen in 28 days
4. BERELRM 28 X SEM RA

7. SREGHED

1) fEARVGRIE T, BIEEE R 16~31.5 mm HAELH 30% KRR AR kL, KRR R AR RHE
B MG BRI RAERE, URRA A RNREE LB BN E] 50%~100%HH, JEE& - HIA 7R
WG, RFEATREE LR AR S 2] — e e, (RVREE L R 5 MR R AR AR B TR R, &
BE T HRRAR A B RHEEE T 40 min I BEIRG, IRSIA BITREE T T H AR TR,

2) KbifEHARE ERE L HKE, RAMERKNEHAMEEEHSEN 10%0, FHXT-T AR R
i, AR B IORAR TR AR BHEEE L K S8 A A %A 2, AR,  [RIR2E
RiBEE L B MR TAEM RN, F53E 43 s sMmAH &

3) {EFRIRIREE LA KRR AR B R, ABBAMIAI AR, RS &S R T .

4) B KRR T AR RHREE L 0B EIG N, JORAR P AR B RHR B 10 7 d 58 ARG T A TR
AT, AH KRR T A RIS RN 10%. 30%. 50%F, Fokifd F Ak R R R 1 7 d 58 %
FRMEFEHA K KRR AR R B 1Y) 28 d 55 BEAH X T vk VR A R 1%, (ORI AR R
BN 10%. 30%- 50%H, KRR AR E RHEE 1 28 d 9T AEik PR &+ 1B smE Bk, K
R A% P AR R E T 1 60 d 55 AR XT3 HEVRBE H B4R T B, (R BB R B BN 10%.30%.
50%- 80%HT, KRR A KL BHEEE L1 60 d 5RFF ARk BVREE LB AR ER, JORAR B AR B R
BRI 100%0, JORLAR B A B RN EE L1 60 d 5B FEIFAEAE

SE
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