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Research Progress of Mechanism and Laws of
Freeze-thaw Cycle Failure of Concrete
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Abstract; In the severe cold areas of northern and northwestern China, the freeze-thaw cycle is the main factor leading
to the loss of concrete and structural damage. Moreover, the damage process of concrete caused by freeze-thaw cycles
is complex, and its evaluation mechanism is relatively simple, and the improvement measures are difficult to meet the
actual environmental needs. Based on this, this paper makes an in-depth analysis of the damage process of concrete
caused by freeze-thaw cycles, and firstly summarizes and out the damage mechanism of concrete under freeze-thaw con-
ditions, the test methods and standards of freeze-thaw, and the evolution laws of concrete properties after freeze-thaw
under different conditions. At the same time, the simulation of the freeze-thaw cycle process of concrete by using nu-
merical simulation software is outlined, and finally the suggestions and methods to the frost resistance of concrete are
proposed. The results show that the water phase change caused by the freeze-thaw cycle is the key factor leading to the
damage of concrete, and pore structure inside the concrete and the air bubble spacing coefficient play a vital role in its
frost resistance. By improving the concrete strength grade, adding fibers, nano-materials andopolymers, and optimizing
the water-binder ratio and adding admixtures, the frost resistance can be improved. It can provide reference for the me-
chanical property evaluation and durability inspection the existing concrete structure.
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