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Performance of Recycled Plastic Reinforced Cementitious Composites in Construction Engineering
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Abstract: Under the guidance of global "dual carbon" goals and the thriving development of green architecture, the recycling of resources and
low-carbon transformation in the construction industry have become an irreversible trend. The "white pollution" caused by plastic waste con-
tinues to threaten the ecological environment, while traditional cement-based composite materials suffer from inherent flaws such as brittleness,
insufficient toughness, and high carbon emissions. The cross-border integration of these two aspects provides a new pathway for the innovation
of building materials. Recycled plastic-reinforced cement-based composites achieve both the reduction and reuse of plastic waste by incorporat-
ing recycled polyethylene, polypropylene, polyvinyl chloride, and other materials into the cement-based system. Through physical modification
and functional synergy of plastics, these composites endow cement-based materials with new performance characteristics, establishing a green
building material system that achieves a win-win balance between "environmental benefits and material performance." Based on materials sci-
ence and engineering practice, this paper systematically analyzes the performance evolution patterns of recycled plastic-reinforced cement-based
composites, providing a scientific basis for their standardized application.
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