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Exploration of Innovative Applications of New Materials and Technologies in Municipal Slope
Protection
Guorun Zhou
Wuye (Guangzhou) Construction Development Co., Ltd.

[Abstract] With the continuous acceleration of China's urbanization process and the continuous expansion of
urban infrastructure construction scale, slope problems in municipal engineering have become increasingly
prominent. Traditional slope protection methods can no longer meet the requirements of modern urban
sustainable development in terms of ecology, durability, and construction efficiency. This paper systematically
reviews the main challenges currently faced by municipal slope protection, focusing on the innovative
applications of various new materials (such as ecological concrete, geosynthetics, fiber—reinforced composites,
self—healing materials, etc.) and advanced technologies (such as vegetated concrete, three—dimensional
vegetation nets, intelligent monitoring systems, BIM and digital twin technology, etc.) that have emerged in this
field in recent years. Through case analysis and technical comparison, this paper evaluates the comprehensive
benefits of various new materials and technologies in improving slope stability, enhancing the ecological
environment, and reducing life—cycle costs, and looks forward to their future development trends. Research
shows that a new generation of slope protection systems integrating ecological concepts, intelligent perception,
and green low—carbon approaches will become key support for the high—quality development of municipal
engineering.
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