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Effect of Iron Tailings and Steel Fiber Composite on the Performance of Fly Ash based Concrete

HAO Libin', DONG Zebin®, GUO Feng'

(1. Huaguan Tiancheng Testing and Certification Co., Lid., Taiyuan 030000, China;
2. Southwest Jiaotong University, Chengdu 611730, China)

Abstract: In order to improve the utilization efficiency of iron tailings and reduce the production cost of concrete materials, iron
tailings sand was used to replace some natural sand as fine aggregate, and steel fibers were added to prepare iron tailings steel fiber
composite fly ash based concrete. The influence of iron tailings and steel fiber content on the mechanical properties of concrete was
evaluated through compressive strength and splitting tensile strength tests, and the aging resistance of concrete was evaluated
through carbonation tests and salt spray erosion tests. The results showed that as the length and dosage of steel fibers increased and
the dosage of iron tailings sand increased, the compressive strength and splitting tensile strength of concrete first increased and then
decreased. When the length of steel fibers was 35mm, the dosage of steel fibers was 1. 5% , and the dosage of iron tailings sand
was 40% , the mechanical properties of concrete reached their optimum, with compressive strength and splitting tensile strength of
30.08, 6.64 MPa, respectively. The aging resistance of iron tailings steel fiber composite concrete is good. When the

carbonation age and salt spray erosion age reach 56 days, the carbonation depth of the concrete is 12. 8 ¢cm, and the compressive
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strength after carbonation test is 36. 72 MPa, and the compressive strength after salt spray erosion test is 29. 51 MPa.
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Table 1 Experimental concrete mix design results

. FERE, (kg/m®) P PR
% kiR WK TR WA BRI Wkl /% /W%

F-0 153 450 90 680 1020 2.5

F-1 153 450 90 544 1 020 136 2.5 1.5 20
F-2 153 450 90 476 1 020 204 2.5 1.5 30
F-3 153 450 90 408 1 020 272 2.5 1.5 40
F-4 153 450 90 340 1 020 340 2.5 1.5 50
F-5 153 450 90 272 1 020 408 2.5 1.5 60
F-6 153 450 90 408 1 020 272 2.5 40
F-7 153 450 90 408 1 020 272 2.5 0.5 40
F-8 153 450 90 408 1020 272 2.5 1.0 40
F-9 153 450 90 408 1020 272 2.5 1.5 40
F-10 153 450 90 408 1020 272 2.5 2.0 40
F-11 153 450 90 408 1020 272 2.5 2.5 40
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Fig.1 Influence of steel fiber length on the mechanical
properties of concrete
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Fig.2 Influence of steel fiber content on the
mechanical properties of concrete
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Fig. 3 Influence of iron tailings sand content on the
mechanical properties of concrete
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Fig. 4 Influence of carbonation age on the carbonation
depth and compressive strength of concrete
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Fig. 5 Influence of salt spray erosion age on
the compressive strength of concrete
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