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Abstract: As global climate change and urbanization processes accelerate, the risks of compound disasters have significantly
increased, rendering traditional disaster prevention facilities inadequate for meeting emergency demands under extreme scenarios. The
“dual-use for normal and emergency situations” concept refined from China’s pandemic prevention and disaster mitigation
experiences provides innovative solutions to resolving the inherent conflict between the functional rigidity of urban spaces and the
flexibility required for emergency responses. This study addresses the requirements for national space security and resilient city
construction, focusing on theoretical framework development and practical implementation pathways for coordinated dual-use
planning of urban underground spaces. By drawing on relevant construction experiences both in China and abroad, this study analyzes
the development context and research progress of the dual-use planning and construction of urban underground spaces. It aims to
optimize the layout of underground spaces, enhance their utilization efficiency, and strengthen cities’ capabilities in responding to

Wehs HIB: 2025-04-01; f&MIHY: 2025-05-14

WIER : "BREE, o T RFEs TR G, W7 0 s S T T2 0; E-mail: dechun@bjut.edu.cn

BEWIH : b E TAEREE R TUE 5 PRI R 25 R R R RES T (2024-CQ-XZ-03); E K H AR LG TH (52278472); LT E
SRBL AL G T H (8232004)

AFIMAL: sscae.engineering.org.cn

001



Wit TE=EE “FRMAT AREREBRSREMR

emergencies. A dynamic coupling mechanism between dual-use functionalities and underground space systems is proposed, and an

integrated framework for dual-use urban underground space development is established. The research explores planning pathways for

urban underground spaces under the dual-use concept from three dimensions: spatial governance, planning and design, and operational

systems. This study provides theoretical support and methodological pathways for integrating underground space construction with the

dual-use paradigm, and offers transferable pathways for integrating the dual-use concept with other specialized urban planning

systems in China.

Keywords: urban dual-use public infrastructure; underground space; resilient city; planning path; sustainable development
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