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Research on the Influence of Fly Ash Replacement Rate on the Mechanical
Properties and Sulfuric Acid Resistance of Concrete

YIN Jian
(Beijing Urban Construction Real Estate Development Co. , Ltd. , Beijing 100010, China)

Abstract; Concrete was prepared by replacing cement with 5%, 10%, and 15% fly ash in equal amounts. The mechanical
properties and sulfuric acid resistance of the concrete under different replacement rates were investigated through compressive
strength, flexural strength, splitting tensile strength tests, sulfuric acid attack tests, water absorption tests, and porosity tests.
The results showed that when the fly ash replacement rate was 10%, the compressive strength, flexural strength, and splitting
tensile strength of the concrete reached their optimal values after 28 days of curing. When the replacement rate increased to
15% , all strengths decreased significantly. Under sulfuric acid attack, the loss rate of compressive strength and the loss rate of
mass of the concrete increased with the increase of the fly ash replacement rate, with more significant deterioration under high
replacement rate conditions. Simultaneously, the water absorption and porosity of the concrete increased with the increase of the
fly ash replacement rate, indicating that its internal structure is more susceptible to damage in an acidic environment. In
summary, an appropriate amount of fly ash can improve the mechanical properties of concrete, but an excessively high
replacement rate is detrimental to its sulfuric acid attack resistance. This study provides experimental evidence for the
engineering application of fly ash concrete.
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Table 1 The main chemical composition of fly ash / %
Si0, MgO Al, 0, Na, O Fe, 04 Ca0
60. 04 1.22 23.96 0.52 4.83 2.91
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Table 2 Concrete mix proportion

P K KR K b f
/(kg/m*)
FA-00 384.0 192 680 1210
FA-05 364. 8 19.2 192 680 1210
FA-10 345.6 38.4 192 680 1210
FA-15 326.4 57.6 192 680 1210
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Fig.1 Effect of different fly ash admixtures on the
compressive strength of concrete
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Fig. 2 Effect of different fly ash dosages on the
flexural strength of concrete
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Fig. 3 Effect of different fly ash dosages on splitting
tensile strength of concrete
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Fig. 4 The effect of fly ash content on the compressive
strength and mass loss of concrete
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Fig. 5 Water absorption and porosity of concrete before
and after sulfuric acid attack
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