B34 % 531
2014 4 8 A

(E Y N R N ¢

Journal of Guilin University of Technology

Vol. 34 No. 3
2014

Aug.

NXEHS: 1674 —-9057(2014)03 - 0532 - 06

doi;10. 3969/j. issn. 1674 —9057. 2014. 03. 021

FIAMEEZARRBERNERERLIXE
SR, BRI, RIEE, BRHE

CHEAREE TR a0 APRIRL2A S TR BE; b A GG R MR TR EOR B i R S0y, TG Hebk

541004)

B OE: ORI, PR S SR AR AR R A AN R AR A, A A A
Fr RISt IR ITTE 1K . WA RN B . BAEHE R 4 PN RN R EE - AR
AE. BREEARZM, 150 T AR AR LIRS RCA e SRR AT 1 Bl BT FU A TR ) SR T
B, HESRMEREE T2, it SEM MR X il BLRC A HUAE IR B+ 3| 28 d I ROULES Y BEAT T 40

B, AR R BE % 50 I L IS L BN EE 1 PP AN U A BRI RERTCR,

TAPERE, BA RFET A28

e TR BE

KSR HME; mORIREEL; WETBEN; ML

FE4ES: TU528. 31

SR P & el AR, S AS B )
Eek R o, WiE NP A5 A
TR R, KA & IR 78 1 BRI % At .
Xk g g B S I s mE L. K
il . mARM AR kR Rt
VERESR TR b B ) iz . R ok i
FUPPRL, FLREE KR R R R R, TR+
] oAl & B EL g A SR TR R T A
Fi g B EOREE TR, BmaE A, i 2,
TR KO 46 40, 35 00 S50m SR 1 T A%
LA R IR e L R T A A
SN, R e,

WX SRR AN Tl A i P v, HEHE R
PR 10% ~20% . 3k FE AU 1 A HE R 1A 2
T 160077 t LU L, (HHEFHRMNL 10% , FE4
PV ST R AT RE [ 0B, IR o 40
FEREE LB A B, TREMOKAE R, TR EE L
PSR, MoE R EE W TAETERE . 12 M RE A
it A, (HZ, B THE & A KER [-Ca0, f-
MgO B4y, iR 24 5 it i % e v R R G 3t

KB
EE£mMAE:
EEREAT:
BIES:
5|3 E=

2013 -10 -28

M F, t+, #d%, chenping8383@ 188. com,

(3). 532 -537.

XHRARERS: A

DRI TR A 1 HG 2T L A R AR o 0 R
SO A E IR EE LB AR, A9 R
£-CaO AT L 47 109 3840 4 40 SHOKS 9 LR R I 3%
P, T OR L T B Ok T Y £-Ca0 ), TE
—RE R I AT DAFAR phy HL 5] 11 2 5 PR BT
B, A BT S EUAR BRI o i A
FE A FIFH, XU FREE TS Y | 4 BR PR 8
BRI A I B A TR L. H R
BIFFE Y4 Fp A B 1 45 5 ek B B4l A 4 i 1
5%, EIER)T S UF B BF SRR, SR T A ) i
YR B AR SRR TE AR A

SR R HORS 5 A OB M N B A R
BBTAE BRI BRI, 4% CO0 #9175
SRIREEL, WESE TIREE M TOEMERE B 1R
| W g v
[t
KB CUZEHFIZKIE A FRA T ), PO 42.5

P Wb CHEMAHIRY) , MBI 2.6, J&Hib;
A (REMASHBA™ LA AT ), KA 5 ~30 mm JEZES

1.1

EH AT LR 863" HHUMIH (2012A006A112) 5 | PURHEHEIH  (FEFHI 12118014 -3D)
ARNF (1989—) , TABRIEA, BFFEIT I SRE bt B TAL IR I IR, 7xp_1025@ 126. com.

ARNE, BRE, XUSHE, 45 FIUMBEAES &R LB B s s i B ke [J]. BEARE TR 27244, 2014, 34



%33

AR/NPAE . A AES SR LB R g SR R i

533
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ALK 0% ~5% ; WK (AF - CA BRI R %%
e AR, KRR 17.0% ~20.0% ;5 K
(BT AR s B (BT B o), gt
T OBEE ON AR, BN 2.86 g/em’, L
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Table 1 ~ Chemical composition of main raw materials wy/ %

Sio, Al O, Ca0 MgO SO, Fe, O, MnO f-CaO Loss

KR 21.44 5.85 61.28 1. 46 3.04 2.75 4.3 0.87 4.3
v 34.72 11. 69 40.76 7.39 0.32 1.58 0.54 0 0.01
W 11.96 5.50 42.31 9.42 2.32 21.82 2.98 4.79 2.75

*2 EERBRIMSGIERINBER
Table 2 Proportion and experimental result of normal concrete
THHE AR L (kg - m ) YHERE/ U3/ MPa

ke W oy %S K cm 3d 7d 28 d
516 667 1 088 12.9 165 20 49.1 58.1 71.1

£3 ExmBROERKE

Table 3 Factor and level of orthogonal experiment

COMED D(B4 K

A B

A k) (gse BR/% BR)/%
1 0.31 36 10 20
2 0.32 38 20 30
3 0.33 40 30 40

2 REEPR S 0

TEAS T DA i R 556 - 1) v J3E A 4% 1 0
IS5 AR R , o0 B 45 D3R X P BE AL T 5
JEE R M KU , AT B AR AR 75 5
2.1 BB TIEMRESIN

M4 i, PR RN 24 em, R/ 18
em, BEWIBCH] AR BE 0 5 P FEBC LT, 3208 T b
TESR T EMH Ml s g R, 2 1A%

PR PR B2 m B . L 1 Al 7KK B
B G RHE R M ) £ R AR, KoK
FR R ik, O B BB 1, FEUOR D, ifi

#4 L(3)ABRER
Table 4 Experimental result of L, (3*)

K5 A B/% C/% D/% b USRI/ MPa

/Jem 3 7d 284d
F1I 0.31 36 10 20 18 29.7 441 63.3
F2 0.31 38 20 30 20 19.4 299 54.1
F3 0.31 40 30 40 21 23 36.8 57.9
F4 0.32 36 20 40 20 26,9 41.1  59.5
F5 0.32 38 30 20 21 36.3 531 723
F6 0.32 40 10 30 19 231 348 554
F7 0.33 36 30 30 22 30.2 42.3  6l.4
F8 0.33 38 10 40 24 26,7 41.8 60.4
F9  0.33 40 20 20 20 36 52.3  65.1
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Fig. 1 Factor levels on the influence of the slump

B/
i

P56 PHE /N, AR
A3B2C3D3, BI/K K E A 0.33 . #bEHy 38% . 4K
BB A 30% . BERBEN40%
2.2 BEITERBRERESH

R4 1E 38 156 4 25 43 # , 45 31 45 B 28 60 AN [

1 30% B}, TREE L PR EE BB B AR, AN |
W B A VS KA TE M, A C - S - H #E
e/, Wk 7K KAL IR CWREET, I
BETYB A RS £omaE, JoH S R
BEMBERIM KA TE . BAKN
20% B}, TEEE 158 i o

R5 BEEXHIERENZIE

Table 5 Influence factors on the compressive strength
T He Bk B2/ MPa
KR (A) WHR(B) BB (C) BEEHEE (D)
3d 7d 28 d 3d 7d 28 d 3d 7d 28 d 3d 7d 28 d
K, 24.0 36.9 58.4 28.9 42.5 61.4 26.5 40.2 59.7 34.0 49.8 66.9
K, 28.8 43.0 62.4 27.5 41.6 62.3 27.4 41.1 59.6 24.2 35.7 57.0
K, 31.0 45.5 62.3 27.4 41.3 59.5 29.8 44.1 63.9 25.5 39.9 59.3
R 7.0 8.6 4.0 1.5 1.2 2.8 3.3 3.9 4.3 9.8 14.2 9.9
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Fig. 2 Influence of water-cement ratio on compressive Fig. 4 Influence of steel sand on compressive
strength of concrete strength of concrete
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Fig. 3 Influence of sand ratio on compressive Fig. 5 Influence of admixture on compressive

strength of concrete
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Table 6  Suitable proportion and experimental result of steel slag concrete

G TRBE R E/ (kg - m ™) PHERE YU i/ MPa
KU OB BE WE WIAR W BURR widonl ok /em 3d 7d 284
M1 413 52 52 667 326 762 0.52 12.9 170 21 37.2 54.6 72.6
M2 413 52 52 667 326 762 0.52 12.9 170 22 37.5 55.1 73.2
M3 413 52 52 667 326 762 0.52 12.9 170 23 36.9 53.9 71.8
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Table 7 Experimental result of chloride ion permeability properties
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Fig. 6 3 days SEM of normal concrete
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7 $RiEREEL 3 d SEM
Fig. 7 3 days SEM of steel slag concrete

8 EifEiREE+ 28 d SEM
Fig. 8 28 days SEM of normal concrete

9 WiEREEL 28 d SEM
Fig. 9 28 days SEM of steel slag concrete
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Experiment on high-strength concrete prepared by
steel slag used as admixture and aggregate

70U Xiao-ping", CHEN Ping, LIU Rong-jin, ZHAO Yan-rong", WEI Jia-zhan®
(a. College of Materials Science and Engineering; b. Key Laboratory of New Processing Technology for Nonferrous Metals

and Materials, Ministry of Education, Guilin University of Technology, Guilin 541004, China)

Abstract; In order to improve the utilization of steel slag, steel slag and slag as admixture, and as aggregate,
a kind of steel slag sand substitute is prepared for gravel for steel slag high-strength concrete. In orthogonal ex-
periments, the factors affecting strength and working performance of concrete including water cement ratio,
sand-ratio, the dosage of steel slag sand, the dosage of admixture are studied. So suitable proportion of steel
slag concrete is given. Through the use of electric flux, chloride ion permeability of the steel slag concrete with
proper proportion is analyzed and proved to be better than that of base concrete. From SEM photos, the micro-
structure of steel slag concrete at 3 days and 28 days are analyzed, and the extent of compactness is proved to
be superior to base concrete. The application of steel slag and slag to the concrete can not only protect environ-
ment and save energy, but also improve the comcrete performance, with good economic and social benefits.

Key words: steel slag; high-strength concrete; chloride ion permeability; microstructure



