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Abstract The underground utility tunnel is an infrastructure facility that accommodates and manages the
city's lifelines such as water supply, sewage, power, and communications, and is an urban infrastructure
that can paralyze the entire city if it is damaged by disasters such as fire, earthquake, or flooding.
Therefore, it is very important to ensure the safety of the underground utility tunnel from disasters. For
disaster safety management of underground tunnels, research is underway to detect risks in advance and
prevent and respond using digital twin technology. Installing various sensor devices within the
underground tunnel, monitoring and analyzing the collected environmental and situational data,
detecting abnormal situations, and performing inference to support decision-making are key elements
in the process of building a digital twin of the underground tunnel for disaster safety. Sensors that collect
the most basic data for constructing underground tunnel digital twins can malfunction temporarily or
permanently due to factors such as unstable power supply, physical shock, humidity, dust, etc., so
maintenance must be performed by determining malfunction through validation of sensor data. In this
paper, we introduce a method to determine whether a sensor is malfunctioning through sensor data
validation for an underground tunnel digital twin.
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Table 1. Specification of Sensors
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Table 2. Sensor data storage format
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Fig. 1. Validation of sensor data
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Table 3. Error code for sensor data validation
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Fig. 2. Sensor exchange message
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