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Abstract: Relying on a utility tunnel test base, the non-contact point cloud data acquisition is employed to obtain and

analyze the physical point cloud data of the utility tunnel. On the virtual side, a digital twin model of the utility tunnel

test section is established by using the point cloud data analysis results and BIM technology. On the real side, through

the configuration of various sensing devices and the construction of the Internet of Things perception system, the

physical Internet of Things perception platform for the utility tunnel is established, achieving the combination of virtual

and real interactive verification. Leveraging the digital twin model of the underground utility tunnel at the test site and

the IoT perception system, the structural disaster simulations are studied and achieved under various geological and load

conditions, enabling the validation of the entire process from detection and assessment to rapid repair. Through the

systematic integration of real scenario tests and digital twin model simulations, the scientific support is provided for the

operation, maintenance and disaster prevention of urban underground lifeline engineering.

Keywords: point cloud data; non-contact measurement; utility tunnel; digital twin
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