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Abstract

Plastic concrete, as a flexible engineering material, is characterized by its high ultimate deformation
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capacity, good crack resistance, and high impermeability has been widely used in dam construction,
earth rock cofferdam, high-rise building foundation anti-seepage, slope protection and other engi-
neering projects in recent years. This paper summarizes the influencing factors on the strength of
plastic concrete and analyzes the intrinsic action mechanisms by referencing relevant domestic and
foreign literatures on plastic concrete. On this basis, numerical simulations of freeze-thaw cycles on
plastic concrete are conducted using Comsol Multiphysics, providing a multi-scale quantitative basis
for material optimization and protective design. The conclusions show that the permeability and dif-
fusion coefficient exhibit nonlinear growth with the number of freeze-thaw cycles, while the strength
degrades gradually as the number of freeze-thaw cycles increases. These findings offer theoretical
and technical support for improving the durability design of plastic concrete in cold regions.
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Figure 1. Plasticization effect
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Figure 2. Solidification effect
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Table 1. Comparison between uniaxial and triaxial tests
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