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Abstract

With the acceleration of urbanization and the frequent occurrence of extreme climate events,
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improving the disaster prevention and mitigation capacity of urban infrastructure has become a
key issue. As the core carrier of urban lifeline projects, utility tunnels are insufficient in adaptability
and weak in resilience when responding to sudden disasters in traditional design, which can hardly
meet the requirements of resilient city construction. Based on the perspective of resilient city, this
study focuses on the optimization of disaster prevention and mitigation design for utility tunnels to
make up for the defects of existing designs in coping with systemic risks and rapid functional recov-
ery. Through case comparison and multi-disciplinary collaboration, this paper mainly discusses
from the architectural and structural specialties. In terms of architectural specialty, the layout of
utility tunnel compartments, escape and rescue passages, and ventilation and smoke exhaust sys-
tems are optimized to improve the safety redundancy of internal space and the efficiency of emer-
gency evacuation. In terms of structural specialty, the seismic fortification criteria are improved,
and high-performance materials and recoverable structural design are introduced, which greatly
enhance the bearing capacity, deformation resistance of the main structure of the utility tunnel un-
der disasters and its functional recovery capacity after disasters. The study finds that targeted opti-
mization in architectural and structural specialties can construct a utility tunnel system with stronger
resilience, disturbance resistance, adaptability and rapid recovery capacity. This study provides
specific resilience improvement strategies and practical references for the engineering design of
utility tunnels, and has important theoretical and practical significance for ensuring the safety of
urban lifeline systems and promoting the construction of resilient urban infrastructure.
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Table 1. Optimization of disaster prevention and mitigation design for utility tunnels at architectural specialty level
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Table 2. Optimization of disaster prevention and mitigation design for utility tunnels at structural specialty level
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