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Advances in the Application of Polymer Composites in Water Supply and Drainage Pipelines

ZHOU Shuo
( Kunming Municipal Engineering Design and Research Institute (Group) Co., Ltd., Kunming 650228, Yunnan, China )

Abstract: Polymer matrix composites have gradually replaced traditional metallic and concrete materials in water supply and
drainage pipelines due to their corrosion resistance, lightweight and high-strength properties, and tailorable functionality, thereby
emerging as critical materials for addressing pipeline corrosion, fracture, and environmental adaptability issues. This paper
systematically elaborates the classification and characteristics of polymer composite pipe materials, with a focus on reviewing the
latest research and application advancements in core areas such as mechanical properties, durability, environmental sustainability,
and functional design. Current studies have significantly enhanced the comprehensive performance and functional design potential of
these materials through approaches including fiber reinforcement and interface optimization, matrix functionalization modification,
and innovations in green manufacturing processes, in order to meet increasingly complex engineering application requirements.
The paper aims to promote the development of polymer composite pipe materials toward high performance, extended lifespan,
environmental friendliness, and integrated functional design, providing theoretical references for smart water management and
resilient city construction.
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