VO 22 S SRR R 225 4 (B 8RR
J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition)

Vol. 53 No. 1
Feb. 2021

5553 45 1M
2021 4 2

DOI; 10. 15986/j. 1006-7930. 2020. 06. 007

ETERXHRENEERBERRTESLLMAULAR
e, AR, £ X', LEH’
(L B A TREBE . Y09 5 225000, 2. 5 I ALSET B R KWAT R . YR 31 225000)

E . W IER IR R P C H AR LB R | KL | R AR 35 SR 3 A 551 45 it 00 Aol e) 3 00 A A T AR TR BE L SC I LB R L 28 d
PURE SR LA pH ABH 0. 25 AN 2R 0 26 X PR AR R AT B 45 Lo BETHTH B, Sl AR 22 5 25 00 AT O kT E TN 3R IR 2
SrLL B EM K, R MGG W R R E AT A e it SRR M HARSLER R 3000, KAZLL 0.32, KB E
T, A FRUR R 1000 A AR P AR R BE LR RE R A, HCSCI LB R IE 28,306, 28 d PUEMREEIL 11.75 MPa, pH {H4 9. 95.
H AR AL R 25 PR RESE b 1 B 2P I P 365 e ACIS BEx pH BT B2, FHEREACIB ROV, GEW W IEAR pH {A.
KB MARFEAEREED, EARRE; BAahit

hESFES. TU443 XHiFREL: A XERS: 1006-7930(2021)01-0047-06

Mix optimization design of platgrowing recycled concrete based on
orthogonality test

JIN Yaohua',ZHAO Yanchun' ,\WANG Bing' ,FANG Weiling®
(1. College of Civil Engineering, Yangzhou Vocational University, Jiangsu Yangzhou 225000, China;
2. Yangzhou Huazheng Construction Engineering Quality Inspection Co. , Ltd, Jiangsu Yangzhou 225000, China)

Abstract: The influence of target porosity ,water-binder ratio ,silica fume dosages ,and addition of thickener ratio
on the measured porosity,28 days compressive strength, and pH value of platgrowing recycled concrete was studied
by orthogonality test. The absolute volume method considering the admixture was used to calculate the mix design.
The primary and secondary factors as well as the influence level were determined by range and variance analysis.
The comprehensive factor method was used to optimize the mix design. Results showed that the platgrowing
recycled concrete reached the optimum level when the target porosity water-binder ratio, the silica fume dosages, and
the addition of thickener were 30%,0.32, 7% ,and 1%, ,respectively with this condition, the measured porosity,
28 days compressive strength,and pH value were 28.3% ,11. 75 MPa,and 9. 95 respectively. The target porosity is
the primary control factor of each performance index,and the silica fume dosages has a significant effect on the pH

value. With the increase of silica fume dosages, the pH value can be significantly decreased.
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2k 10~16 mm M) FAMLE RO TSy 3 ¢ 17,
IR AR R ok 2 722 kg/
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HERE V. k46 %.
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Tab. 1 Factors and levels of orthogonal test
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Tab.2 Numerical table of orthogonal design, mix proportion arrangement and evaluation index

- Pl 3K R AR /kg - m ™ % ZEAR bR
. , S 28 d YUk
“s5 A B C D  HEH K K kK B 5 X . pH {H
LR/ % 5B/ MPa
N1 1 1 1 1 1432.8  345.5 103. 7 0.0 0. 00 23.6 15.4 11.03
N2 1 2 2 2 1432.8  321.2 106. 0 9.9 0. 30 22.6 14. 4 10. 83
N3 1 3 3 3 1432.8  303.1 108. 5 16. 0 0.96 21.9 13.4 10. 52
N4 1 4 4 4 1432.8  321.2 106. 0 9.9 0.33 22.6 12.0 10. 02
N5 2 1 2 3 1432.8  256.2 79.2 7.9 1.32 27.7 10.5 10. 52
N6 2 2 1 4 1432.8  259.2 82.9 0.0 1.30 27.6 11.5 10. 85
N7 2 3 4 1 1432.8  227.8 83.3 17.1 0. 00 28. 4 12.5 10. 08
N8 2 4 3 2 1432.8  227.9 86. 4 12.0 0. 24 28.7 11.5 10. 22
N9 3 1 3 4 1432.8  176.0 55.6 9.3 0.93 32.3 6.1 10. 04
N10 3 2 4 3 1432.8  165.9 57.1 12.5 0. 54 33.0 8.3 10. 25
N11 3 3 1 2 1432.8  177.9 60. 5 0.0 0.18 33.2 7.7 10. 52
N12 3 4 2 1 1432.8  165.8 61.5 5.1 0. 00 34.2 9.5 10. 28
N13 4 1 4 2 1432.8  100.2 32.3 7.5 0.11 37.0 5.9 9.36
N14 4 2 3 1 1432.8  100.1 33.7 5.3 0. 00 37.6 6.5 9.52
N15 4 3 2 4 1432.8  100.0 35. 1 3.1 0.52 37.1 6.2 9.62
N16 4 4 1 3 1432.8  101.3 36.5 0.0 0. 00 36. 2 5.8 9.95
®3 EERFAKFATHERERFENE
Tab.3 The mean value of the indexes under each factor level group
B8 TP AL T % SRR P R
A, A, A, A,
S FLRRE H / Y 22. 68 28.10 33.18 36. 98
28 d YLE ) /MPa 13. 80 11. 50 7.90 6.10
pH {f 10. 60 10. 42 10. 27 9.61
B B, B, B,
S FLER /Y% 30. 15 30. 20 30.15 30. 43
28 d FLE 1 JF /MPa 9.48 10. 18 9.95 9. 70
pH {f 10. 24 10. 36 10. 19 10. 12
G C, G, C,
S FLBS 2 / %6 30. 15 30. 40 30. 13 30. 25
28 d FUE# JF /MPa 10. 10 10. 15 9. 38 9. 68
pH i 10. 59 10. 31 10. 08 9.93
D, D, D, D,
S FLRRE 2/ Y 30. 95 30. 38 29. 70 29. 90
28 d HLHE R JF /MPa 10. 98 10. 08 9.50 8.95
pH i 10. 23 10. 13 10. 31 10. 13
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Tab. 4 The range and factor order of each index
o % N
% SEARbR R 2 R, A - T
A B C D
S FL B 2 14. 30 0.28 0.27 1. 25 H FRfLBR 2R —~ BRI B > KIS~ K &
%% R, YU E 7.70 0. 70 0.78 2.03 H PR FLI R~ T H) 7R & —~ ik K B KK
pH {H 0.99 0.25 0. 66 0.18 H AR LI R~k K 45 & — K e b — 34 14 570 7 &
RS BEEXEBRERFTEDNW
Tab. 5 Theanalysis of variance of each index
HgE 1R GIEKIE ETHR(SS)  HMEE(dS)  JiE(MS) F WS E(F.) BEAT
A 463.131 9 3 154. 38 428. 83 * % %
B 0.206 9 3 0. 07 0.19 —
. , Fo.:=9.28
S LR =R/ 2% C 0.186 9 3 0. 06 0.17 —
Fo o1 =29. 46
D 3.716 9 3 1. 24 3.44 *
R 1.071 9 3 0. 36 —
A 144.750 0 3 48. 25 46. 39 * % %
R . 1.105 0 3 0. 37 0. 36 —
28d Hi I 3 i ) Fuos=9. 28
1.6250 3 0. 54 0.52 —
/MPa Fo.01=29. 46
D 8.785 0 3 2.93 2.82 *
R 3.105 0 3 1. 04 -
A 2.220 4 3 0.740 1 54. 42 * % %
B 0.128 9 3 0.043 0 3.16 *
Fo.:=9.28
pH {H C 1. 000 3 3 0.333 4 24.51 % %
Fo.00=29. 46
D 0.063 4 3 0.021 1 1.55 —
w®E 0.040 7 3 0.013 6 —
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.1 The measured porosity of trend map
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Fig. 2 The compressive strength of trend map
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Fig. 3 The pH of trend map
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BN, RAAHIESE R, AR E T R A B 5 ) A
=2, SREELREF 10 MPa 245, ZSfbIREE /N, FEAR K
PHZ M BEAISEAPUE SR B A, AR
FEAN, BB 10 MPa 2247, FEAR MK F H &5 .
FEPFNTR SRR R AN R 2, B P A =
MIXEIN, PUESREETRAE TR

B)pHEE BRILE R GFERF MR E LR,
HARFLBR AR 25 %00, pH {Bik 3 & K{E 10.60, H
FRfLBR & 4000}, pH {E K E] 5 KME 9. 61, FEE
HARFLER R K, pH {ERE & B2 w N, %7
KRR, KA pH A AR, Bl AR e
10 2245, ZBAVUR BE /N, BEAR KF B 25 Aii; Bl
FKREL W 3G R, pH B A P B/, K5 8
pHEGFERZERXR, BEELR, YEEKBERN
0B}, fAfEme R 10.59; MEEKIBRE T, 1
w/ME 9.93, WEFER AR R, FERE RS P
SAHKE SO, RERREEL Ca(OH), 48824 4R
N AR BT KA RERR 45, 4> Ca(OH), & &, M
R AT BE k. AR TR Bk pH R 0 3
HAg, AL /.

3 RMEALLHE

M LA ZE AN T3 2250 B ul LA S LB 2R 15 H
LB R A SR, 28 d PUHE SR E 5 H ARFLI a5
K, WEFEETIEZAL, AT RS BB E e
SERTEARIENTT 2T AR AR, T2 e A2
AR RO TERE K, SR GEE R 3R 5 I8 7 ik
K. ZIESCHR[ 2 AR TRE L) S 4SRRI, WK 6.
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Tab. 6 The range of indicators

Egedebn SCMALERER/ Y% 28 d PUESBEE/MPa  pH {H
1ebRTE >21 =10 6~9

M3, K6 Hulg: (1) HFRfLELR KK
F AL A A A ISR FLBR R B R T 21065
P T AL Ay B 28 d HLEEGREEKREF] 10 MPa LU
B, KFE T A A RIBF] 10 MPa; % %8¢ pH
AP, AKFRIF AL AL AL AL pH AR
HRTF 9, HEEZEBD; (2) K HAKFH T

By B, By, B, SEMFLER R KT 21205 28 d
PR SRER bR HA B, k%) 10 MPa LL |5 K-F
BT B, B.. B;. B, iy pHEII KT 9, HME
AR G)ERBEAFET C. G, G, C W
LML R KT 2100, KFERFC. G 1y 28 d
PR K H) 10 MPa Ll B, KFR T C L G
Ci. Co W pH ¥ RT 9, FEERAKB BN pH

HZEEW A, C 1 pH EEHEIE 9; (4) ¥R 5
B/KFERNF D, D, Dy, D, B FLBRE KK

¥ 21%, 28 dyrE s ESER A D . D, 5% 10
MPa L | 7K:F‘IZI¥D1\ . Dy, D, E,‘] pHTE
¥RT 9, D, iy pH {H /.

L bR, LW EFE, I E &AL
HEH: AB,CD,, HIEESEHPRFLIRZR 30%, /K
B 0.32, REKIBER 700, WEHRIRE 1%. KW
G R Bl 7 %6 A B, C, D, FFRALKETE & 2t
I 16 25 rh, WO # BROX AN Je A T R —
IO UETR . i B AT A A A b v Oy ik o R A
W, H OB Aok H & Ch: B AH A R
1432.8 kg, /KB 227.8 kg, KB &8 17.1 kg,
K 83.3 kg, MBARIGE 0. 24 ke, I E H LML
B | 28 d PUESRER pH A, Z{E W% 7.

®7 BRES ABCD, &ERHE
Tab.7 The optimal combination A, B,C, D, index value

FeZIebr SEIFLBR R/ % 28 d PLEREE/MPa  pH {H
FaHRI0 28. 33 11. 75 9.95

RYER 7 PR miiJi% A.B.C.D, fE52 L
PR 28 d PUESRERESRF & 2K, pH EHARTF&
ZOR. T pH AR M), ASCR W E 1 7 2
WS, AP LRI T IR EE AR S pHAE, T
M TAEAERIREE L, Y A PRI N) pH EIE
B T LB R AR BTy pH A, T LU i S ) R
PR B Tk — g, it 7% A.B.C. D, 1y
pHECEE] 9. 95, BEE pHAE 9.0 LI HFRAHZE
AN, R REIAT T T A,

4 e

(1) HbRFLBS F R 1 S o PA 3%, Xk S FL it
28 d PLRREM pH EUEA R R F 20, JIf
FISEMFLBR R R IEA R K R, 5 28 d HUE R E L
TARRKR, 5 pH EMFAAMRKL R, HIRFLE R
S P 1) AL A R A TR e 7 o 1 SR B 2B

(2) 7% 33X B0 P ) ) L A B P A TR B L 28 d B
LR R B S ul ik 15. 4 MPa, “FXJ{EIKF] 10 MPa
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