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Abstract

This study aims to research and develop a full-recycled-aggregate concrete (aRAC) made of 100%
fine and coarse recycled aggregates to get the best benefits by reusing the waste concrete products
at the most extent. By changing water-cement ratio and cement strength in mix proportion design
of aRAC and the recycled aggregates dealt with pre-wetted process, tests were carried out to study
the workability of fresh aRAC and the developments of compressive and tensile strengths of aRAC.
Results show that by using proper mix proportion and pre-wetted recycled aggregates, the wor-
kability and compressive strength reached the targets, the development of compressive and ten-
sile strengths was almost finished within 56 days, and the increment of tensile strength was lower
relating to that of compressive strength at the same curing age.
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1. 5|

ER E WA POE R R R, B AT RESL R R AR SE AU B AR i e B 0 )z e e,
PR S L RS SR G L T A E RS, R T A HAE T RHNRE L, e
KR 22 (R FE AN TR R[] [2]. [RIEE, 5o P AR Rk 2 PR AR B R HE B L U R S IR N .

FAEME R A AR T R A E R — ke, BB A B R R R R RE . B R A KR
B SR DR 3R T 3 S0P AR M B b SR e L R R S o B A e M B AR S B 45 I [3] [4] [5]
[6] [7], BRAE— 5 RLAEE PR DRI A 1k 7 A 1Y 5 R 45 LRI [8] [9]. AR AR Sk 5 st imy o PR (R IR K P 1
KT FAEEEHE R B A LR T A S 4 B, B9 T 14 B RHREE LY e VRN 5 B FE bR i
SE R M B2 U A R T R TR S M RE L R T RIE BERAZ[3] [5] [7] [9] [10] [11] [12]
[13]. N T WHBRICAFIEM, B T &P A ARG BE T2 I #0EE 7 1 R 75 s PR B,
T 2 AR B R T 26 B A B OK VR D S [14] [15]: BRIR AR E It iE . B E WU L S b e 2
B IR R R A A5 R T ALVR T, A B TR e WA R B SRR K FR[16] [17] [18]: & Bh T vk i
KV HER TR JZMRE, T 78 B A K B R 1 1) ALBR AT R S5 [19]-[24]: # FFAH & RHE K R 30 d
i AR IR AR K YR TR B 37 R AR KR ORI =2 R A RN, DASR v AR R R ORL 1 R [21] . SR A LR,
2V RIAT B0 S AE 0 R 5 TN P AR RE,  ReA F AR B R Bk b A ) AR PR R AN Ak VR L
RE A9 33 ik 40

FEIUVA R FESCHR T, 388 A A R B AR (A A R S 2 E R E)E R — N EESH, Kk
R AR R S VR B Lt BRI . — kb, YRS LUAR RIS AR, BEE B AR, FAE
BHR L U SR Pid o B AR /N S] [7] [12] [13] [19] [24] [25]. {HIX—Z5 38 A9 TRER F 4
AR R MVREE L HORAEE, N7 HRASAHE BT R s A TAETERE, M A& R EAREA RN,
AT RNREE LS R TR ) AR LA AT, TR BT RR PR BT R AR, A
W R R AR b Rk [26] . F 70 EL 3 B, 3 SR A B A EC & B 8T [10] [27] 3& 4 1009045 Ak 10] [20]
[21] [28]. TRVR A KL RS L HEA T2 [20] [21] [22] [23] [29], B S F AL B k2 B AT otk Ak
H[17] [18], FEA=E RHEEE 1 fE 78 4] Lhgk B8 3 88 ik AH 7] 5 B S5 0 1) R AR A VRt o

H5RMW IR, FAYE R A B R, W82 b AR A R AN A A
A WA RIS WD S L K538 B R W K R [5] [7] [30] [31]. —LLff 528 W45 I 1A 40 B R T il A VR
B, FILEZER TAEMERER S22 PERE[S] [7] [32] [33]. (HHA 7 R W SR A &6 70 B A4 k), 8%
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JH R A G R TR 1o 2O TR o ) 0 P A IR e 2 E D AV T R AR VR 12 [32] [33] [34]

1 AR RN AR A R R IR IR R e IR R, SR — A RESRBUR R R 2 . 4757
Br ERSCERBORE, ©A — e D= A, R A A AR AR s e A AR AR, B R ISR AT 2 AR
R AL A B R, AT S AR R R RE R RE A F A B R 1 [35] [36] . A, AR 100%
PR giERHECH A RRRE L, EBOR ERFATH . XA DR R KRR BRI AR, JFR
AT REIR TR R AN 2SN, AT A R R A TR R P R

PRI, AR E T )% 4 AR B RN B L I R R H bR . AT FERI[37], fERC & Lo vt i i i
BOKKI . WRESH, e A RHRRE TR0 R IOFE S TARVERE, A 2IBE 1T 5+ o
SRAE s A AR R Bl O B 5 P P AT VR R - SR BT AR B, (E LT iR P A 8 P A
EFVERUE I R R o VD8 —FloRT iR ) 5 07 58, R A IR g — 8, Db T ORBEE RS R TR
R B AT SERE, 25U ST A R S MU [38] [39] [40]. BEIik, VENIREHE LRI AR A, A
SO T A PR A R B 9 R SR IR ORI FTRR

2.1, B

KH 42.5 1 52.5 MRk IR K Je, LT A TERE SN ZE R A& 1.

FHAER B RHZ IR BT GBIT 25177 MIME[L], HiSEIRE 5 4F A0 iR i TR it - R WwE, 0% 7 ks
15 5~20 mm ZELLHAC . HADEE T F 1k Re SLM 45 R LR 2,

FHAESE B B A R AR RIS/ T 5 mm 134 =Y, IR ITE GBIT 25176 IHLE[2],
eV oy RECT G, FYER ) 2 RE S A5 SR AR 3.

Fott PP R A T B SRR AR 5y 25% Y s R K 75 o

2.2. BRETEALL
nF 4 g, SRR RNRE A A L BT IO AR L, MRIEIRTE JGJ 55 B E B 4t S AR AR vk

Table 1. Physical and mechanical properties of cement

= 1 KIREIE N F AL

- RS Tl /min L FE 38 %/MPa L4738 /MPa
S % i R 22 P K% \

Ik 22k 3d 28d 3d 28d
425 4.7 28.5 142 229 26.1 49.4 4.97 8.64
52.5 2.0 28.9 145 233 36.3 57.7 6.45 8.74

Table 2. Physical and mechanical properties of recycled coarse aggregate

F 2. BEATHIENF MR

T E (kgim®) HERA T T (kg/m®) 24 h WK 1% EReEmse SRR FRE®% O KWEY%
2660 1410 37 14 0.4 47 135

Table 3. Physical and mechanical properties of recycled fine aggregate

3. BEAEHIENF MR

AR R T E I (kg/im®) HeFA % B (kg/m®) B HERE EE (kg/m®) 24 h WK% T EI%
3.05 2580 1170 1360 9.1 6.6
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Table 4. Mix proportion of recycled aggregate concrete
4. EHEFRRRETINEEE

HEH(kg-m®)

o A mw/mc b2 /% 7KI(kg-m®) 7K/ (kg-m®) " B FH 7K1 (kg-m®)
il i
C30 0.40 42 166 415 769.2 1062.3 105.8
C40 0.32 42 166 519 731.7 1010.4 100.6
C50 0.35 42 166 474 747.8 1032.6 102.8

Table 5. Test plan and curing age
5. M HREFRFEHA

T i FRIPH t/d
C30, C40, C50 3x3x14H, 252 AL, 126 MR 3,7,14, 28, 42,56, 70, 90, 120, 150, 180, 210, 240, 270

THEME[37] [41]. 42.5 KUeH T H] C30 F1 C40 4= F 4B kHREEE L, 52.5 ok JeH T H) C50 4
A RHREE L . YK R K Ve FH R 0.75%~1.0%, ARAEREAY TAEERE N LR . B A K B b i
A BHEOK M, FT AR TR AR . FEEFRET: BN P BN T AR R A 0 R
TR S I KT 1 he INAOKVE IR 5] IMANFEGACRIEOK ], 54k 5 min.

2.3. W7k

A P A RLR B R % R R I 4 R TS GB/T 50080 FRIFSE HEAT[42] 0 HU R HR A o B iR B 4
FE IS GB/T 50081 [ E #EAT [43] - 34 150 mm 3777 (AR FH 37 77 R0 s ot J5 % SR o 52 40563
150 mm x 150 mm x 300 mm B FE A A Tl O P R 5 BRI AF I EIRE) SR ST, PRTH 5 7 a5 2B R
W Y 24 h BB NIRFE 20°C + 2°C HIARMETR I i /K TR . A AN B2 A5 2 ) TR Bt Ll AR A — R
GEHURAY, 3 A —H TR —fabritis . 587 RIS,

3. MIGARIH
3.1 AT IEEaE

S P RRREEE P A I T RS HORSRYE . BORKPERIFLEN T, 9376 FE RS0 ()9 145~165 mm.
32 hiEBELXRAE

SETT A RBE SRR, ) LD AL FROT 2 BT RO TOREAR . AT (Al 32 I AsR, 9 23
Hh S AR R R T 7 A Rk 1 AR, N 1 PR . BRI ESRCA BRI B AR R R, RO A
BHS KV RAR TR RE AR . Rl 4 PR AR A R BE L 2 R 5 8 d v e = — 3

FAXS T IR0 3 56 d 14 A E R AE 5T I B R R AR 4] 2 s BRI, PO B AE 5%
P 28 d HTSG AR, BEJEIE KRG IF A —E MR E N 225l . 5 42.5 ZoKJeRel i 4 iR R+ Ll
B, 52.5 ZKYRBCH 4 F A B RHREE b 5R BEHHKER . X 5% 1 prali) 52.5 ZUKEAE K. 3 d Jilk
SR e ELIRAH R, KU MR AN L R A 7K e BRI K AL S SR A T 5 KA ST T AR, 7K 5 e £ 3 i 2
B E 1A RHREE L K AR TR . S5 HLHI RV R U2 SR [38], X LEnR R et
KK BT AR A KB E M, BORIIKRRK L R WS (A2 1) B Bk BEAT R8P
T 7K e UKL IR RS KA S LSO T IR IR . SR, A /R RHR R AR FR 9 BT T 56 d 2 = )56
FERER A5G, 2 SRS TR 15 B I KR B B AN o
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(®) (b)
Figure 1. Failure modes of cube and prism
under compression; (a) Cube; (b) Prismoid
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Figure 2. The change of compressive strength with the curing age
2. MEBREREFIFIC T

2 PR BHR B AR AR I t I S T AR PR SR BE oy e AT RFH (1) T
t
fcu,t - (1+ kl Ig %] fcu,56 (1)

s foy N B RNREE LIEFR PRI ¢ I 1 S2 7R PUERTRE, MPas fy e A FAE BHERE LIESR
PR 56 d B IS TR PURIRSE, MPa; t IR, d; 3<t<56. Mt>56, fuy=fusee A 425
HAKJERT, ki =0.45; KA 52.5 KR, k =0.33.

AR RN B L AE TR A t I BB O PR SR EE £, nT R A Z(2) Tt

t
fc,t = [l+ kl Ig %j fc,56 (2)

KA fo AT A B RNREE LRI B t I R O PR SRE, MPa; fose A TR A B RHR B L1 TRy 0%
1156 d I AF PR, MPa. HABRFS R E F (1),

B3R 7 A AR B RHREE LR TR R I 56 d P BT 5 B SR 5 20 (1) A (2) TH A Y B S R
B 7 IR 3 d e ZEECR AL, Bk EAF AT RIT

ST 7 R SR AR T e TR R BE SR, T EH R R A A BRI Al B s B R VR 45
BT AR F AR R Bl & 4 2t 7 AR TR 08 IS 4 A i bR e L (1 O/ 27 AR B0 s 5 2 LE
(fodfeud)s, XTMF C30. CA40 Fil C50 4= P4k kR &L 1114 N 0.75~0.98. 0.80~1.01 1 0.84~1.11., *
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Figure 3. The change of compressive strength ratio with cur-

ing age
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Figure 4. The change of axial/cubic compressive strength ratio

with curing age

4. BOISL T R E SR E LLRE SR P HIRY T 1L

BH UL LU AR Bl 5 0 R PR v I 38 K, ST P A R R ) B RS B AR T e A A [ R AR T, R
T4 s O bR 6] [10].
K 4 R TilEe 4 R 5 ME GB 50010 ARG H AR, W E &S T EE, &
kR 4 AR RHR I TR SR MR I 52 B 2 e A
f,, =076, (3)

33 hEE A RANE

5 DA AR R B BRI i S SRR T, IR T R e KR SR A S T AR T T A
P, fEREA D A R

K 6 22t T A F A RHEEE SRR T 3R ) 56 d I RS 2R R R R . FTRLE L, BE R
PR SRR AR AL SRR 28 d I ELAL, C30. C40 Al C50 4 A Rl ik %
Ui 5 FEAEFE RS ] 3 d IR IRIAH T 49.1%, 74.1% 711 88.8%, 1EF7 I 64 1 7 d MK VA 2 T 71.6%-93.6%
H194.2%, IX MR YU SR w5 0 4 AR bR 1, LS R 5 B (1 R R LR
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Figure 5. Splitting tensile typical failure surface
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Figure 6. Change of tensile strength with curing age
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Figure 7. Comparison of test and calculated values of tensile
strength
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K@), fo AR HATENRE LA R t B 1B R PR, MPa.

K 7 4 73645 5 0 GB 50010 #e 5 A 5K(5) [26]. HLHIRb TR & 1 He5A 5(6) [39]MI L. H
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