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Abstract : Concrete is one of the basic building materials in modern construction projects, however, it often
faces corrosion challenges from different environmental conditions, among which magnesium sulfate
corrosion is a very destructive problem. The aim of this study is to investigate in depth the durability of
concrete in Mg sulfate corrosive environments and the effects of different mixing ratios and external
admixtures on its performance by means of an indoor macrocyclic rapid test method.
To achieve this goal, the study firstly placed concrete specimens in a high concentration of magnesium
sulfate solution to simulate the harsh environmental conditions. Then, the performance of the concrete
was comprehensively evaluated by monitoring the mass change of the concrete, ultrasonic wave
velocity, electrochemical analysis, and the degree of reinforcement corrosion. Meanwhile, microscopic
analyses were conducted to reveal the corrosion mechanism and corrosion products to further
understand the mechanism of magnesium sulfate corrosion, which can help to better prevent and repair
concrete corrosion.

Key words : sulfuric acid/sulfate environment; concrete corrosion; corrosion characteristics;
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