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Abstract: This paper not only thoroughly analyzes the core technical aspects of drainage and waterproofing design in tunnel engineering but also delves

into the optimal layout strategies for drainage systems amidst complex and varied hydrogeological conditions. From the outset, it emphasizes the

meticulous execution and quality control during the waterproofing layer construction process, as well as the efficient collaboration between drainage and

waterproofing systems to maximize waterproofing effectiveness. By comprehensively weighing factors such as economy, practicality, and innovation, a

comprehensive and balanced design framework is established, aiming to significantly enhance the long—term durability, operational safety, and overall

lifespan of tunnel projects. This paper presents a forward—looking and practically significant technical guidance scheme for the tunnel construction field,

exerting a profound influence on promoting the sustainable development of tunnel engineering technologies.
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