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Experimental study on compressive strength and impermeability of low strength slag concrete
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Abstract: In order to study the compressive strength and impermeability of low strength steel slag
concrete, this paper studies the influence of different contents of ground steel slag on the com-
pressive strength and impermeability of concrete through experiments. The test results show that
steel slag is used to prepare mortar bar and low strength concrete block instead of fine aggregate.
Through the determination of strength and fluidity of mortar bar, it is concluded that the influ-
ence of different steel slag content on the strength and fluidity of mortar bar is of sensitivity, with
its strength decreasing with the increase of the content of steel slag. This is similar to the change
characteristics, but the proportion of steel slag content is easy to control between 20% ~30%.
The steel slag used in this test is suitable for preparing low-strength concrete. The compressive
strength of each age decreases with the increase of steel slag content. Meanwhile, the impermea-
bility of steel slag decreases with the increase of steel slag content. The main reason is that using
the internal structure of steel slag increases more pore water channels, leading to the decrease of
its compressive strength. The experimental results can provide some reference for the study of

mechanical properties and impermeability of low strength steel slag concrete.
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Tab.1 Chemical analysis results of steel slag composition
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Tab. 2 Soundness analysis results of steel slag

CChisE

W o/ g IKVE T/ g KR/ g ¥ /mm Z{H /mm #{H/mm H
(HB/ %

11.0 13.0

0 0 500 140 2 B
11.0 13.0
9.0 10. 0

20 100 400 136 1 ey
12.0 13.0
8.0 9.0

30 150 350 131 1 i
9.5 10. 5
11.0 12.0

40 200 300 128 1 i
10.0 11.0

L4 SHBRE.HBEREERRERONE
308 3 O 3 A 4 6 A i 3 2 o ) ) B
ISE A3 B T AU 5 Y bk T B R A H
R 3 fI#k 4,
3 PP AR R A 2R

Tab. 3 Experiment results of physical properties of slag

RWEE/ MEREE, QR iy i JE
(kg/m*)  (kg/m*) L3 W/ %8R/ %

2 940 1 360 2.7 6.4 20

4 WEHN
Tab. 4 Results by the slag gradation test
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5 B BCRD HE BE KU Bl B U E A5 (P O42. 5, K I L =0. 5)

Tab.5 Determination of strength and fluidity of steel slag cement mortar (P, O42.5,w/c=0.5)

\ . ‘ ‘ . 1 FE 3 / MPa
W/ Y B/ Wi/ g K/ g K /g BB /mm
7d 28d
0 1 350 0 450 225 127 39.8 53.8
20 1 080 270 450 225 102 41.7 54.4
30 945 405 450 225 91 41.0 49. 8
40 810 540 450 225 78 36. 4 44. 2

6 I R AD R S Bh BN RE A5 (PO 42, 5, K =0.7)

Tab. 6 Determination of strength and fluidity of steel slag cement mortar (P. O42.5,w/c=0.7)

o . YRR & / MPa

Wit/ % FRUHERD /g Wit/ g K/ K/g Wit 30 EE /mm o Jod
0 1 350 0 450 315 130 23.5 37.1

20 1 080 270 450 315 105 23.1 36.5

30 945 405 450 315 95 24.9 36.6

40 810 540 450 315 80 26.6 36. 1
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Fig. 1 Strength of slag concrete at different water

cement ratios
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Tab. 7 Strength test of steel slag concrete(P. 032.5,w/c=0.7)

n ‘ B H JE / MPa
Wik % PRAERD /g Wit/ g K/ g K/g it 3 B /mm o -
0 1 350 0 450 315 192 19.4 28.0
20 1 080 270 450 315 168 18.0 27.2
30 945 405 450 315 141 20.0 27.1
40 810 540 450 315 110 20.9 27.9
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Fig. 3 Change of compressive strength for slag
colloid sandtest strip at different ageson w/c=0.7
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Tab. 8 Influence of steel slag on water content of concrete under the same water consumption and adaptability to superplasticizer
WEBH/Y Kk PR fom M) BN e mm ey ity KA
7d 28d M &/ %
0 178 23.0 26.0 33.3 0.7 2.7 4.0 0. 26
10 178 22.0 24.7 30.1 0.8 2.8 3.8 0. 26
20 178 21.4 22.5 27.6 0.9 3.2 4.2 0. 26
30 178 20.5 19.2 25.7 1.2 3.5 4.7 0. 26
G805 & ,P. O 42.5:300 kg MK 100 kg A7 :1 209 kg 7P :651 kg /K :178 kg)
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Fig. 5
under the different steel slag admixtures
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Fig. 6 Change trend of impermeable pressure and shrinkage

rate under the different steel slag admixture
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Fig. 7 Strength change trend of the C20 concrete in

different ages to different admixture contents of steel slag
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different ages to different admixture content of steel slag
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Fig. 9 Change trend of impermeability pressure of

concrete with different strength grades
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Tab. 9 Strength and impermeability test of C20 steel slag concrete

ﬁf};f Kit/kg BHR/ke Fi/kg  B/kg ;f/”f* K/kg  HHERE /em jjmﬁimzzd i /‘i}f :J
0 3.75 1.5 13.09 15. 56 0. 04 2.6 22.6 7.5 14.7 23.9 0.4
10 3.75 1.5 12.83 14. 00 0. 04 2.6 22.0 7.4 14.7 22.6 0.4
20 3.75 1.5 13.01 12. 45 0. 04 2.6 19.0 7.2 13.1 22.5 0.6
30 3.75 1.5 13.19 10. 90 0. 04 2.6 18.6 7.24 13.6 22.9 0.7

# 10 C30 Mk IR 5 Lo 2 R I B il

Tab. 10 Strength and impermeability test of C30 steel slag concrete

B 25 ok ¥R IR ] N
2%;2 Kle/kg MK/ kg  fi/kg b /kg W;j(/dij( K/kg  YHEE/cm j;LE?&ifj/Mz;d ﬁ/é:/[}fjj
0 4.5 1.5 13.54 14. 36 0.042 2.7 21.0 11.0 20.3 37.2 0.5
10 4.5 1.5 14. 50 12.92 0.042 2.7 21.5 11.0 20.5 37.6 0.7
20 4.5 1.5 14.10 11.48 0.042 2.7 21.3 10.8 20.3 36.3 0.9
30 4.5 1.5 14.09 10. 05 0. 042 2.7 17.6 9.5 19.2 35.8 1.2
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