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Abstract
To reduce the adverse effects of freeze-thaw cycles, wet-dry alternation, chloride ion ingress, and
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carbonation, this study focuses on the durability of concrete barriers. The deterioration mecha-
nisms of concrete barriers are analyzed from three aspects: physical deterioration, chemical dete-
rioration, and biological deterioration. The results indicate that preventing the ingress of water,
chloride ions, and CO: is essential for improving durability. This study compares film-forming, pen-
etrating, and pore-blocking protective materials. A weather-resistant plasticized coating is then se-
lected for further investigation. Its protective performance and construction process are studied
through laboratory tests and field applications. The field applications were carried out on several
bridge concrete barriers in Anhui Province. The results show that the surface-drying time of the
coating is no more than 4 h. The hard-drying time is no more than 8 h. The adhesion strength is not
less than 1 MPa. The crack-following ability is not less than 20 mm. The static water contact angle is
not less than 120°. The volatile organic compound content is less than 50 g/L. After curing, the coat-
ing forms a continuous and compact protective layer on the concrete surface. The coating remains
dense and intact under water immersion, heat exposure, damp-heat aging, ultraviolet radiation, salt
spray, acid exposure, and alkali exposure. It also remains stable after 200 cycles of deicing-salt
freeze-thaw action. No obvious blistering, peeling, or wrinkling is observed. The chloride ion per-
meability coefficient is no more than 8.67 x 10-1* m2/s. This indicates good resistance to chloride
penetration. Field observations show that the coating surface is uniform and complete 7 days after
construction. After 8 months of service, no obvious peeling, damage, or large-area blistering is ob-
served. The study shows that the weather-resistant plasticized coating has good hydrophobicity. It
also has good crack adaptability, chloride resistance, and construction applicability. Therefore, it
can be used for the protective maintenance of concrete barriers. It is especially suitable for road
and bridge environments affected by deicing salts, freeze-thaw cycles, and atmospheric exposure.
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Table 1. Physical properties of weather-resistant plasticized coating
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Table 2. Main performance indicators of weather-resistant plasticized coating layer
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Figure 1. Comparison of concrete barrier before and after coating construction
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Figure 2. Follow-up observation of weather-resistant plasticized coating
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