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Research Progress on Polyurethane Waterproof Coatings in Construction Engineering
Qiang Wang

Construction Engineering Group Co., Ltd., Shanghai, 200080

Abstract:With the continuous improvement of waterproofing standards in the construction industry and the increasing emphasis on green sus-
tainability and long-term durability, the limitations of traditional polyurethane waterproof coatings in terms of weather resistance, high-temper-
ature resistance, and environmental friendliness have gradually emerged, driving research and optimization of their modification technologies
and processes to become a focal point in the industry. These coatings primarily utilize isocyanate and polyols as core raw materials, forming an
elastic waterproof membrane with a three-dimensional network structure through chemical reactions. The waterproofing function is achieved
through the cross-linking of molecular chains, the physical barrier effect of the film layer, and the permeation-blocking effect. This paper system-
atically reviews the core components, classification, and film-forming mechanisms of polyurethane waterproof coatings. It delves into the tech-
nical principles and performance enhancement effects of modification approaches such as epoxy resins, silicon-based materials, nanomaterials,
polymers, and asphalt. The impact of process optimization on product quality and construction efficiency is analyzed, along with the current bot-
tlenecks in technological development. The future direction of multifunctional, environmentally friendly, and intelligent polyurethane waterproof
coatings is also explored, providing references for related research and engineering applications.
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