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Research Progress in Intelligent Operation and Maintenance Management Technologies for
Utility Tunnels

Huang Siting

School of Urban Economics and Management, Beijing University of Civil Engineering and Architecture, China Beijing
100044

Abstract: With the continuous expansion of urban underground utility tunnel construction, the complexity of their
operation and maintenance management has increasingly grown. Inefficient operational performance has become one
of the key factors restricting the development of utility tunnels. Benefiting from the rapid advancement of technologies
such as the Internet of Things, big data, artificial intelligence, and robotics, the operation and maintenance of utility
tunnels are undergoing a profound intelligent transformation. The traditional model, which relied on periodic manual
inspections and passive responses, is gradually being replaced by a new paradigm of smart operation and maintenance
characterized by "real-time perception, intelligent warning, coordinated response, and refined management." Based
on recent theoretical and practical developments, this article systematically reviews the current state of utility tunnel
operation and maintenance technologies from a technical implementation perspective.
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