% 31 A% 3 T REAE R IR Vol. 31 No. 3
2009 46 A Journal of Civil, Architectural & Environmental Engineering Jun. 2009

PR TR BE LA & W B THE AL —IR HF i R ik

LR OB ETF.ERFE
(ERXF MHEHFEE 2% %, 2K 400045)

H B HNARAHENBFARRLENAARRAMR ABRE . FEEFHR. RASRFTRE
Tk A AR LRA R T FRTAL., ARLEHRIBRELTE . GREAK L ERS A
FREFERBEIGOEHNAZRPREMAANZT  AFTAFARRAGFALAEMOREL XA EE, &
REW N TRAAMA LN BFAEH RN FARELIN . RARER T EREMHOAZLERAE R
AHOGTH AR BFHE M, FIERBAEA T . BH CI0 BARR I RERR0.49 A LA T 1L
WHE A 28 d R TRE 5 AL F 155 mm F= 52 MPa v Lk,

KA R LS FARER L BRI AR R E SR

P Es>EE.TU 528 Lk AR E A A X F %5 :1674-4764(2009)03-0124-06

Optimization of Mix Proportion Design of Recycled Concrete:.
Close Packing Method of Mechanically Interlocked Skeleton
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(College of Material Science and Engineering, Chongqing University, Chongqging 400045, P. R. China)

Abstract; The mix proportion design method of recycled concrete by close packing method of mechanically
interlocked skeleton was studied, aiming at the various qualities of materials, surface properties and
compact degree of recycled concrete aggregates (RCA) from different kinds. The proportion tests of four
different kinds of RCA as the aggregate were carried out with the amount determination of RCA and
cementing materials by close packing degree of RCA, and mortar-aggregate ratio respectively. It was found
that the amount of cementing materials determinated by mortar-aggregate ratio was more appropriate than
that by rich-mortar coefficient. In the testing condition, the preferable mortar-aggregate ratio of C40
recycled concrete was near 0.49. And the slumps of the concretes and the 28 d compressive strengths
reached at 155 mm and 52 MPa, respectively.

Keyword: concrete aggregates; recycled concrete; proportion design; mechanically interlocked skeleton;

close packing method
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A1 JRBEMAE RS
J5L b SiO./ % CaO/ % ALO; /% Fe, 03/ % MgO/ % SO3/ % Na, O/ % Loss/ %
KPR 42. 5R 22.02 58.99 6.19 2.65 2.53 2.67 0.70 3.08
By IR 19. 50 3.92 27.48 8. 64 1.13 1.78
A2 BARNMFREEAERMRE
FRAE OR%/mm  BWI/E MR RWHEE/(kgem ) MEBUHE/(kgem *)  FKE/ N WK %/ % JERESE bR/ 20
PR A 5~20 40 i A7 2 360 1327 1.85 6.30 10. 2
TR B 5~20 10 KA 2 418 1245 1.85 5.79 13.4
PR C 5~20 10 ik 2 385 1230 1.25 6. 20 11.9
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9 5 n m C/kg Wi /kg W, /kg Ma/kg Mg/ kg Mnys/kg Ms/kg FA/kg Al/%
A-1 1.5 375 155 734 315 858 86 2
A-2 1.6 405 165 734 315 858 86 2
A-3 1.7 436 175 734 315 858 86 2
A-4 1.6 405 165 37.0 734 315 858 86 2
B-1 1.6 313 137 65.9 980 84 942 94 2
B-2 0.49 422 174 39.2 980 84 942 94 2
C-1 0.49 403 166 35.0 934 81 900 90 2
D-1 0.49 411 169 32.9 966 71 919 92 2

Fhon BEHRBGm RIEE W C KRR ke W AR E kg s We BRI kg Ma 9742 G2RHT 5 L kg s Mo 9 85 47 528 (10
~20 mm) ik ke s Mas g 8847 HRH(5~10 mm) 4 ke Ms O spab A ke s FA Sy By BRI eg s AT s S0B0OK 48 &

k4 FARREITEREGE
s PR/ MPa gaepe /90 min 20 —_—
7d 28d 90d ~mm P2k /mm

A1 30.4 45.5 46.7 180 T
A2 29.9 41.5 44.4 220 It
A-3  28.7 40.7 45.4 225 i
A-4  36.1 56.6 62.4 155 iy
B-1  30.2 42.0 47.1 170 B
B2  46.6 57.4 190 90 I
C-1  34.6 53.1 60.7 170 85 I
D1 51.4 60.8 200 100 I
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TR AR AR T RS SRR A o WA X 77 A TR

B BRI K L T 5 2 P AR A R B BT A 4
K.

DIE R B R 1.6 Bl i B-1 41 7 A= TR B 1,
FOIR AR W] AR /D R SRR 22 W I AR 22 B B
IK A B B i P L B T P A SRR A
(B I R B 1. 6 FHEARIE W T AR SRR B i B R
FER#E.

AR A-4 HBC A, TR R E R 0. 49,
XA SR BL.C.D RIS R 0. 49 43313 H5 B2,
C-1.D-1 45 21 1 Je 35 b4 B 5 7K 9 FH 4 5 3 T B 3 3
RE T R R AR, 2% 4 R LIRS B Y
FEAIREE L B-2.C-1.D-1 4 A A TAEM:, H
28 d #FHAF] 50 MPa DL L. X L T A 4
BEA TE N AR 0,49 WiE N T AR 8 B.C.D
FHF RO C40 FA VRBE 4 i e A4 B FH o (9 B 2 o T
B-1 2045 R W & 9K R BON T A R A 2 19 15 28
SR & HAFEAE S 38 N 1 25 2 R UE T L 1)
TR EE PR REAE 0L, H 0% 3R B3O {E oL AR 45 7 A 4 Rt
AN RS AR AL . 3R R Ry SR AR B o 1 S 5 b
F b T R I A R o o B A A A T 3R
B LU 2 1 1S 58 4 T i R B T AR R S 1AL
A REFE SRR B 256 T AR P AR 4 kL 25 181 25 AH
SRR R (A TR IR R 2 B A O K
RADSRAFAE

A5 E@EA bkt kRt B A RS LAk

o) Cc/ Wi/ Wy/ Ma/ Mnp/ Mxs/ Ms/ FA/ Al/
7 ke ke ke ke ke ke ke ke %

A-5 383 158 49 973 112 723 86 2

C-2 383 158 38 998 87 723 86 2
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k6 i@ mA kit kXA B AR 2 A
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p= YHERE/ mm R
7d 28d 90d

A-5 34.5 39.6 56.0 145 B

C-2 47.6 54.3 64. 4 165 o
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PR ARG o EAR L Bl PR AT L R SR PR A A 2%
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A A i SR 28 d I F AR BE 1 A-
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W 7K RS KU AR T ) 7K 43 1) L3 RS O AE L3R
T R — 2K B, 72 2(b) A5 b 3 7k 8 3 4
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Ko T K 8 0 5 T 4 77 A TR IR 3 s, 7 &l
2Ca) IR IR 3 rp ok & BT 46 1 24 80 B A7 AE B BH ik
B B 4028 S T 1 T TR O T 1 OO 5 A A A

(b) H FIBC & LEBTHREAR TR BE 1 ( % 300)

B2 FRERALRTEFLERRE L SEM A

3.4 FAREITEIEER ALK
M ERE LRI FERE L A-4.B2,
C-1.D-1 e 22 W 2% B s 1 ok 28 d il F i 52
PRI E LR 7,
AT BAERBRIGEWEE

w5 BOPRWEE/ (kgem ) TPRRWEE/ (kgem ™)

A4 2 600 2371. 4
B-2 2 735 2 397.5
C-1 2 609 2 401.6
D-1 2 661 2 436.7

F T RWIR ARG A 90k S AR R B
BT R BE I AE 2 600 kgem " DAL il A4 1R
B 1 1 92 PR 0L B AR T . e, AR TR
BE - A TC 5 LU 5 AR U IC 5 9 5 B 2 0L % B2 kAT

T, R C40 FEAR TR BE T B2 1 SE PR
W FEDN 2 3975 kgem ™, AR 415 52 R 2 00 %% 2 3
S & B R o C =370 kg W, =153 kg.
W,=34.4 kg .M,y =859 kg, My, =74 kg, Ms =826
kg FA=82.6 kg,

45 #
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T 5 A A e D AR B 24 3 05 - 2 R 2 005 JE
BHEA

2) % AN [ i 28 0 2 4 4 T T2 9 O
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