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Table 1 Chemical composition of cement and mineral
admixtures

%Fi  Si0, ALO, Fe,0; CaO MgO SO, Na,0 TiO, 4%k
KB 2059 3.66 6.10 63.78 0.95 2.13 0.74 0 2.05
K 99.88 0.04 001 001 0 0 003 001 0.02
BREHH 6730 849 895 3.63 4.80 045 2.90 3.78 2.39
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Table 2 Basic physical and mechanical properties of fibers
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Table 3 Specimen grouping and material mass per unit

volume of sample

5 Kie/kg Wb/kg K/kg Bk Hi/kg fkn/kg oK il/kg

CG 1000 1000 200 0 0 6

10S5 950 1000 200 0 50 6
10S10 900 1000 200 0 100 6
10S15 850 1000 200 0 150 6
10S20 800 1000 200 0 200 6

1580 1000 950 200 50 0 6

I585 950 950 200 50 50 6
15810 900 950 200 50 100 6
15815 850 950 200 50 150 6
15820 800 950 200 50 200 6
110S0 1000 900 200 100 0 6
110S5 950 900 200 100 50 6
110S10 900 900 200 100 100 6
110S15 850 900 200 100 150 6
110S20 800 900 200 100 200 6
11550 1000 850 200 150 0 6
11585 950 850 200 150 50 6
115810 900 850 200 150 100 6
115815 850 850 200 150 150 6
1155820 800 850 200 150 200 6
120S0 1000 800 200 150 0 6
120S5 950 800 200 200 50 6
120S10 900 800 200 200 100 6
120S15 850 800 200 200 150 6
120820 800 800 200 200 200 6
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Fig.1 Effect of silicon powder substitution ratio on
compressive strength of concrete
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Fig.2 Effect of iron tailings powder substitution ratio on
compressive strength of concrete
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Fig.3 Effect of silicon powder substitution ratio on tensile
strength of concrete
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Fig.4 Effect of iron tailings powder substitution ratio on
tensile strength of concrete
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Fig.5 Compressive strength of concrete after chloride ion attack
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Fig.6  Flexural strength of concrete after chloride ion attack
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Fig.7 Effect of fiber substitution ratio on slump of concrete
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Fig.8 Effect of fiber substitution ratio on elastic modulus of
concrete
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Fig.9 Effect of fiber substitution ratio on compressive
strength of concrete
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Fig.10 Effect of fiber substitution ratio on tensile strength of
concrete
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Fig.11 Compressive strength(a) and tensile strength (b) of
concrete samples after chloride ion attack
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Fig.12 Microstructure of the sample containing silicon
powder and iron tailings
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Fig.13 Microstructure of concrete sample after chloride ion
attack
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Influence of Mineral Powder and Fiber on Work and Mechanical
Properties of Reactive Powder Concrete

Yang Hui
(Zhengzhou Business University, Zhengzhou, Henan, China)

Abstract: To study the basic characteristics of silica fume and iron tailings modified concrete, silica fume
and iron tailings powder were used to replace cement and river sand at a ratio of 0% to 20%. The optimal
replacement ratio of silica fume and iron tailings powder was obtained through mechanical and chloride ion
erosion tests; then, on this basis, steel fiber, basalt fiber and sisal fiber were added in a volume ratio of
0~2% to improve the mechanical properties of concrete. The results showed that: the compressive strength
and tensile strength of concrete increase first and then decrease with the increase of silica fume and iron
tailing powder. The optimal replacement ratios of silica fume and iron tailing powder are 15% and 10%,
respectively. Three kinds of fibers can effectively increase the compressive strength and tensile strength of
concrete, but reduce the slump of concrete. The addition of 5% silica fume and 10% iron tailings powder can
improve the corrosion resistance of concrete, but too much iron tailings powder is detrimental to the
corrosion resistance of concrete; basalt fiber is better than steel fiber and sisal fiber in improving the chloride
ion resistance of concrete; SEM analysis also obtained the same conclusion.

Keywords: Concrete; Silica fume; Iron tailings powder; Chloride ion attack; Fiber; SEM
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