20174F1 H WHHENKFS%MARB¥R) Jan. 2017
33L& 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol.33, No.1
NEHS 2095 -1922(2017)01 - 0019 - 07 doi.10. 11717/j. issn ;2095 — 1922.2017.01. 03

BREEEAENERELRA LR

A, FROL, B, F A

(F BT R AR TSR, 1K HFE 266033)

i E BB AARREMA R F KR E e B AR R RO R 3 S B R
A RS £ DA A A F AR ea T B L AT AL G, A R IR R A R
X TARB. ik RAZEeabA Tk RAEERAMTHRE LR ER
Ao B R A R R AT HRRE L ERBRRESF R T TAH LA F AR
JRAMFRARRA TR, R AT RE LG ARE - BRREARRIERE - K
BAMA R E/ IR R ERHE IR BIFH LR X R LR R R A A RE L LA
KERKIEWIA 7. 1% ,28d #/EIR i K 24404 6. 4MPa, H B4 e h AL JE 69 R
M AR K a1k 31.3% , 7T A T & 5% B 58 A C20 ~ C40 o9 F 4 4 B AR s
1B BB SR B AT A RS AL A RAF TS A A 2R
WM KT B R AR .

REIR AR RNREE L PUR R JEADR A Bt & Heifdk
hE 4 %S TU528.01 XEkFRERD A

Mix Proportion Optimization of High Quality
Recycled Coarse Aggregate Concrete
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Abstract; The effect of cementitious material content,cement/water ratio and replacement rate of
recycled coarse aggregate on workability and mechanical properties of recycled coarse aggregate
concrete was researched to attain the optimization of the mix proportion of the recycled aggregate
to the maximum engineering application. By linear regression method the recycled coarse aggregate
concrete compressive strength and the cost of raw materials were considered to make sure the me-
chanical properties and the lowest cost requirements in different strength grades of recycled coarse
aggregate concrete. It is found that the water consumption-replacement rate and compressive
strength-cementitious materials content or cement/ water ratio of recycled coarse aggregate con-
crete all showed good linear relationship ;compared with the natural aggregate concrete, the maxi-
mum increase of water consumption is only 7. 1% ,and the maximum difference of 28d compres-
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sive strength is only 6. 4MPa,and the largest decline in the cost of raw materials up by 31.3% af-
ter optimization of mix proportion. The class I recycled coarse aggregate can be used to prepare the
recycled coarse aggregate concrete which strength grade in a range of C20 ~ C40. Moreover, the
optimum mix proportion of high quality recycled coarse aggregate concrete can bring a good engi-
neering applicability and economy,and effectively expand the scope of the use of recycled coarse
aggregate.

Key words:recycled coarse aggregate concrete; compressive strength; raw material cost; mix pro-

portion optimization
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Table 1 Basic performance indexes of recycled coarse aggregate

R FMEE/ (kg-m ™)

HERBUE L/ ( kg-m ™)

EBR/ % WIKE/ %  JEESEAR/ % EE P %

125 2 475 1 407

43 1.7 9 3.1
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Fig.1 Water consumption of recycled coarse ag-

gregate concrete
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Fig.2 Linear regression fitting relationship between compressive strength and cementitious material content

or cement/ water ratio of recycled coarse aggregate concrete
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Table 2 Linear regression equation of 28d compres-
sive strength and cementitious material con-

tent of recycled coarse aggregate concrete

A/ % S [y R
0 funp =0.097B +9.26
20 fin0 =0.097B+9.16
40 fuuo =0.091B +10. 68
60 funp =0.088B +11.56
80 funp =0.078B +14.44
100 fiuo =0.078B +13.38
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Table 3 Standard deviation recommendation of com-
pressive strength of recycled coarse aggre-

gate concrete
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Table 4 Cementitious material content used for recycled coarse aggregate concrete after the initial optimization

JEEEEM R B/ (kg-m )

LS
Ay =0% Ay =20% Ay =40% Ay =60% Ay =80% A, =100%
C20 177 180 175 171 156 169
C25 245 248 248 246 241 254
C30 296 300 303 303 305 319
C35 363 368 376 379 390 404
C40 414 420 431 435 454 468

3.2 RIBEMBEAFE—SRLESLE
FEAHLE RHE B+ AR B A HUAE R IR
Abe R —5R A5 N 1 28 A ML R
U # i 0% 24 5] 100% 0] |, {5 45—
AN A H TR I A B AL L R SR ], L

JER R A AR 22 AR 22 SOPE AR B P28
HUE R EE 09 A RUSA X I LA IR 1
P& et — 2O A. D0 P TR0t 5 58 1 25 2%
ARV, LA AR A B R BE 4 1 JEOR R SAS
AR .



24 Tk B SOR S e AR (A R R SE R

%33 %

FHAE R R BE 4 FH R R 4% 43 il
S ROP /U IS fﬁ't_l;@)%?ﬁﬁiaz
3Bttt @ KRR A M AR oK L
4500 JGt ' ;@P-0 42.5 KR .320 gt
& T 28R R S S8 I A BB B K
IR, LL 0 Je e &R R A Ut
SRR AR R AR A 7R A [ S S 1)
JEAEHAS A 3 TR,

240

N
—_
(=

. t“)

—
=
S

—— 1,=0%

SRR A O
2

—e— ),=20%
—h— /\g=40%
120 —— A,=60%
—— 1,=80%
—— A:=100%
90 . . . :
C20 C25 C30 C35 C40
BIELR

B3 A RRREE TR R A

Fig.3 Raw material costs of recycled coarse ag-
gregate concrete
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Table 5 Optimum mix proportion of recycled coarse

aggregate concrete

[1il3 AR A LR/ (kg-m )

SO EEMR FRERIER RREE S
C20 101 1257 838 2.0
C25 131 1187 791 3.0
C30 153 1137 758 3.8
C35 183 1073 716 4.8
C40 206 1029 686 5.6
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