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Analysis of Mechanical Properties of Fly Ash — Steel Slag Fine Aggregate Concrete
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Abstract: In order to study the effect of fly ash and steel slag fine aggregate on the mechanical properties of concrete,
orthogonal test was used to analyse the influence of three factors, namely, fly ash substitution rate of cement, steel slag
substitution rate of river sand and water — cement ratio, on the compressive, splitting tensile and flexural strength of concrete at
three different levels. The research results show that the degree of influence of each factor on the mechanical properties of
concrete by extreme variance analysis is steel slag substitution rate, fly ash substitution rate, and water — cement ratio in the
order of high to low; analysis of variance suggests that there is a significant correlation between the substitution rate of steel slag
on the mechanical properties of concrete, there is a certain correlation between the substitution rate of fly ash and the mechanical
properties, and water — cement ratio is not sensitive to the influence of the mechanical properties; the three mechanical indexes
of fly ash — steel slag fine aggregate concrete are different from the three different levels. Fly ash substitution rate, water —
cement ratio increase first increased and then decreased, fly ash substitution rate of 20% , water — cement ratio of 0. 4 when the
mechanical properties of the best, the three mechanical indicators with the steel slag substitution rate increased mechanics and

increase, and approximate linear growth relationship; suggested that the optimal ratio of fly ash — steel slag fine aggregate
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concrete mix fly ash substitution rate of 20% , 60% of steel slag fine aggregate substitution rate, water — cement ratio of 0. 4.

The research results can provide theoretical basis for the design of steel slag concrete proportion.
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Table 1 Fly ash, steel slag main chemical composition /%

fh22isy Fe,0,  ALO;  SiO, Ca0 SO, Mg0 K,0
FAYCYR 4.75 34.62 51.41 2,71 0.44 0.49 1.63
it 17.83  3.34 16.16 42.79 0.27 4.23 0.42
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Fig.1 Particle size distribution curve of steel slag and river sand
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Table 2 Experimental factors and levels

e ABHBORPUCE/ % B HEEIILE /% CKIRIEL

10 20 0.35

2 20 40 0. 40

3 30 60 0. 45

*3 RELITBEELL
Table 3 Concrete mix ratio / (kg/m®)

IERHE K ORBEK WE i L] 7K
A1BIC1 432 48 145.2  580.8 1124 168
A1B2C2 432 48 290.4  435.6 1124 192
AIB3C3 432 48 435.6  290.4 1124 216
A2BI1C2 384 96 145.2  580.8 1124 192
A2B2C3 384 96 290.4  435.6 1124 216
A2B3Cl 384 96 435.6  290.4 1124 168
A3BIC3 336 144 145.2  580.8 1124 216
A3B2Cl 336 144 290. 4 435.6 1124 168
A3B3C2 336 144 435.6  290.4 1124 192
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Fig.2 The influence of various factors on compressive strength
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Table 4 Anova for compressive strength

FHE P AME % F Foes (2, 2)
EZEA 1177 2.00 5.88 5.40

HEB  43.57 2.00  21.78  19.97 19
HEC 4.85 2.00 2.43 2.22

W 2.18 2.00 1. 09
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Fig.3 Effect of various factors on splitting tensile strength
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Table 5 Analysis of variance for split tensile strength

WE  Forfl AdiE 3k F Foos (2, 2)
H%ZA  0.28 2.00 0.14 10. 88
H#EB  0.59 2.00 0.30 23.04 19
HZEC  0.09 2.00 0.05 3.65

WX 0.03 2.00 0.01
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Fig.4 The effect of various factors on flexural strength
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Table 6 Analysis of variance for flexural strength

Wz Faifl Al #JiE P Foes (2, 2)
WA 0.37 2.00 0.18 11.37

H#%EB  0.83 2.00 0.41 25.50 19
HEC  0.20 2.00 0.10 6.27

% 0.03 2.00 0.02
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