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[ Abstract ] The sponge city concept, centered on "infiltration, detention, storage, purification, utilization, and drainage,
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Design and Construction Optimization of Municipal Road Drainage Systems Under the Sponge City Concept
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" offers
a novel approach to addressing urban waterlogging and water resource wastage caused by traditional municipal road

(K1)

drainage systems' "emphasizing drainage over storage." Guided by the sponge city philosophy, this study focuses on the

design and construction of municipal road drainage systems, analyzing the drawbacks of conventional drainage systems
in functional positioning, technological application, and construction management. From two dimensions—design
optimization and construction optimization—it proposes integrated designs incorporating permeable pavements,

vegetated swales, rain gardens, and other sponge city facilities, specifying parameter selection and layout principles for
each. Additionally, it formulates control strategies for key aspects such as material management, process optimization,
and quality acceptance during construction. Practical engineering cases validate the feasibility of the optimized
solutions, demonstrating that the upgraded drainage system can reduce the road area's rainfall runoff coefficient by over

30% and increase rainwater resource utilization by 25%, providing practical references for upgrading municipal road
drainage systems in sponge city development.
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