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Study on the abrasion resistant properties of high performance concrete with steel slag powder//XIN Yuliang, SHI
Kebin, YIZITELUOPU Nuerkaili, WU Fufei ( The College of Civil and Hydraulic Engineering, Xinjiang Agricultural
University, Urumgqi 830052, China)

Abstract; In order to use a large amount of industrial waste more efficiently, 15 groups of concrete specimens with different
contents of steel slag powder (SSP) were designed and produced. An experimental study with a special emphasizes on the
influence of SSP contents on the workability, mechanical properties, and abrasion resistance of concrete was carried out.
The test results showed that the workability of concrete could be improved by steel slag powder, and in the different water
glue ratio, the early strength of concrete with steel slag powder is less than the reference concrete. When the dosage of steel
slag is within 10% -30% , the late strength of concrete with steel slag powder is approximately equal or slightly higher than
the reference concrete. While the dosage of steel slag is greater than 30% , the late strength of concrete decreased greatly.
In this experiment, the concrete’ s anti-abrasion strength of 28 day is tested by high-speed under water method. The results
show that anti abrasion strength of concrete with steel slag powder increases slightly than the benchmark concrete when the
steel slag content within 10% . When the steel slag is greater than 20% , the anti-abrasion strength of concrete decreased.
Therefore, when the steel slag poses as admixture of concrete, the volume should be controlled within 20% .
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1 EMRERETE

1.1 JFE&#
a. K. RILZKPeT £ 1 P. 042. SR 38 i
fRER K, APl WK 1,
x 1 KEMPEBHULERS %
MR w(Si0,) w(ALO3) w(Fe,05) w(Ca0) w(K,0)
kP 21.35 446 493 61.71  0.42 0.27

w(Na,0)

ks 1315 3.78  23.11  44.97  0.06 0.12
# o8 w(R,0)  w(SO;)  w(MgO) w(MnO) Bk
KoP 0.55 2.51 1.15 2.43
Wik 0.16 0.24 8.62 4.00 0.98

b. AR AU RIE F K E L S E R
FE KGR S AR 2. 8 ( I IX) iy i, &
Jet 0.3% ,FKMHREH 2610 kg/m’,

c. HAE HARER S HHKE 5 &K
SR TR IR AT R4 S ~ 20 mm JESER L, AR
1.6% .,

d. MR AR A E AN AR R\ —
B BRI A AN, Je2ead DM- T BUVE . 1% A2 1L
FEAEIX IS 120 min, S8 )5 F ND7-10L EREEHL4H
J& 30 min fr 73 R0 42 /N T 0. 63 mm &R 43, 40 R
425 m’/kg B AN I 1) B F R WA 1,

e. JKF KRR B A MR A FRA R A
FEIR FDN (R 85008k 5

f. K P54 1GI63—2006 (IR EE 4 FH /K bR i) B
KA RIK
1.2 REAR

a. PR RON B ATREE L, U TR 1
TAEPERE 7 24k 58 S bt ot B P e 7K e LE B
0.27.0.31.0. 35, EE4H4N A ok LA 55 it i B K JE
BURHE AR IR R 0% 10% 20% 30% 40% .

b. FEPEREIREE L ECA LS A DCHE T iy
WBREAR B, PHE B BUEIEREI N 16 ~ 21 em, BAK

FeA A& 2,
F2 BEIEAL
W N 1m’ JREE L P42 Bt/ kg
i K - SO —
KoK BERE B A Bk

GF1 0.27 135 500 0 722 1083 1.3
G2 0.27 135 450 50 724 1086 1.3
GF3 0.27 135 400 100 726 1088 1.3
GF4 0.27 135 350 150 727 1091 1.3
GF5 0.27 135 300 200 729 1094 1.3
GFo6 0.31 139.5 450 0 752 1083 1.2
GF7 0.31 139.5 405 45 754 1085 1.2
GF8 0.31 139.5 360 90 756 1088 1.2
GF9 0.31 139.5 315 135 757 1090 1.2
GF10  0.31 139.5 270 180 759 1092 1.2
GF11 0.35 140 400 0 788 1088 1.0
GF12  0.35 140 360 40 789 1090 1.0
GF13 0.35 140 320 80 791 1092 1.0
GF14  0.35 140 280 120 79 1094 1.0
GF15  0.35 140 240 160 794 1097 1.0

c. TRBEL TAEVERE X 1R RE S A G 56
R TR

d. TREE - AT bt 5 P BE 4 IR SL 352—2006
OK IR EE - AR ) h BRI E 47, Y
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PP IR IO , 2 (A L FH 1 P e 7K e s e
B 7K AN ELAR P93k 1 g 20t in T A9k b, XF
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2 ABWERENH

2.1 TI1Etkge

B O 998 ARHREE -0 TR REA R
SZMA 38 AT BT LS Ao 1B AR BE 1 )
LR RN A 1 L v TR - A B R G, g
FEFGR St s TRMEIREE -, NFR3 WTLUE .
WS KT T 20% B, XHREE - 15
T2 NI g o e K O 1 G M URTLCR € 0 ) X (38
KB AT EAME TR 0K SR AN, R AR R AR 47K T
Ja TR S R R T K RS, A R K AR
PIEOLT 8 A AT LS R e - sh ik T
BATANTE , B A K AL ALER 5 K AN —A, KAk
FERBOK VNS, o AR T TR BE 4 F7 B K Ak B 75 K
BN SOk 1Y) LU B8 B I E N T R RO
TIAN B A B T KA AR LI KNS
O3AT, R S A BRI AE Y BT
BB BT 1 T DA ey L | A
BT AR IR BE 4 00 A 7 Rt T 1) 42 LK

ik . A e,
*x3 BEIHPAEERESRPNNERE
R YRR E/ MPa Wik

#5414 34 74 284 60d 90d  mm

GF1  40.8 49.1 55.5 59.2 62.8 64.9 161.0
GF2 34.1 47.0 557 60.1 64.3 67.3 167.0
GF3 27.1 44.9 47.1 59.7 63.5 67.1 178.0
GF4 9.1 28.9 37.6 57.6 60.7 63.6 189.0
GF5 5.1 220 27.1 52.7 58.6 61.0 200.0
GF6  33.3 441 48.9 57.4 58.6 62.5 170.0
GF7  20.5 42.0 48.1 57.9 59.2 62.7 180. 0
GF8 14.5 33.1 36.3 56.8 59.1 61.9 190. 0
GF9 8.4 27.0 31.2 544 57.6 59.2 185.0
GF10 3.1 21.4 29.7 48.6 51.3 56.8 210.0
GF11  21.7 36.8 42.0 56.4 59.4 61.0 165.0
GF12 16.5 33.3 37.8 57.3 60.1 62.4 172.0
GF13  11.2 29.9 351 56.9 59.5 61.0 180.0
GF14 6.8 23.6 31.0 52.8 53.7 54.8 193.0
GF15 2.0 19.0 24.2 448 47.1 47.8 208.0

2.2 ShEERE

XPAN[FIEC A LU TR IE 1 45 00 101 (%) e e 5 B 1A Tl
IR A RN 3 Fos, HR 3 AT TEARFIK I
F T SRR A I, TR 1 0 S I B e i i Tl 2
# 5 B INZ H N, FLY N TR TR R PT
FERREE . AU TR EE 1 0 5 I B R R AN
B R 10% WHEEE 1 J5 W B oK, Wik &K
T 10% B} Bl 25 15 5t 0934 0 L5 10158 B 20 s/, L
BTN 20% W) I W58 B 5 FE VR B 1 AR
I YA KT 30% IR EE - B 5 15 g 3k
HETRBE + T BRI, 3 5 S BE A RE A B 19 b2y i 43

FOoKARE s UIAA G, i 24022 150 LS,
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CyA (C,S G LK I H L /N 1T C,AF | C,S H1ER
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b, — /N T Ca(OH), dbiAR & &, FIR A
BT AKACERRERRES , 55 /K U8 I AE AL AR A 5% [ b 45
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WS AR E 1 1 J5 i B RIS , OB B R
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2.3 HmBRK S

BRI A 0.27 B, 9 458 5 R 10%
30% YR H i b b SR E M, B L AT 0L 7R
ARTRL K G LT 89 185 453 1945 12 SR I B 1B i s 1 e
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E0L I 2 R op SR S ISR R R, HE
4 &2 AT YRRt BT v SR B 3R S K H A
WhEBRAL, TeBWNES S, IREE 1 28d Mt
B iR B A B KRS LU 3G R EAIG . FEAR TR KRS LE
T, B 5N 15 B TR B B ol R R T R A

=

(d) 1565 (BRAAR 42 1 30%)

(o) IREHT W HE KR 5 7 30%)
I BRSBTS T E (KB EE 3 0.27)
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T4 AEBELEEL 28d BB ER

(R P B/ B o

BB (hen?ekel) M FOUR/%
GF1 5.19 100 5.32
GF2 5.30 102 5.13
GF3 4.71 91 5.71
GF4 3.91 75 6. 80
GF5 3.22 62 8.20
GF6 4.99 100 5.54
GF7 5.14 103 5.37
GF8 4.54 91 6. 00
GF9 3. 46 69 7.95
GF10 3.02 61 8. 81
GF11 4.62 100 5.99
GF12 4. 67 101 5.85
GF13 4.14 90 6.53
GF14 3.32 72 8.09
GF15 2.68 58 10. 01

T <L R PEEAROS AR () 7K JBE E TR AR [ 90 3 4 ek 5 R of
BE 3 L (B ) TEBE LT b Sl 32 9 LA
6- —— K 0.27

—= KL 0.31
- KL 0.35

PUh BESR I /(h-m? - kg)

0 16 2I0 3IO 4b
S B /%
E2 fAERESNEBEENXR

P MBI/ T 85T 10% B R EE L bk
VR B A B, (H S BEUE TR B i B vl iR
HARRE, YNEB AT 20% 0 IREE 19 28 d
PP SO B B AN R B B B INE T TR . B A
BEHREE+ 28 d A BT S B B Y 52 i KT K I
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