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ABSTRACT

A Study on the Risk Assessment Factors and Case
Analysis of Underground Common Utility Tunnel
Fires

Kim, Kyung—Jae

Major in Social Disaster and Safety

Management
Dept. of Social Disaster and Safety

Graduate School of Public

Administration

Hansung University

This study aims to present effective fire prevention and
response strategies for underground utility tunnels by systematically
evaluating fire risk factors and conducting detailed case analyses.
Based on literature reviews and theoretical considerations, seven key
fire risk factors were identified: electrical hazards (e.g., aging,
overload, insulation failure), flammable materials and cable properties,
structural and design issues, insufficient maintenance and firefighting
equipment, inadequate emergency response and inter—agency
coordination, risks related to ventilation and toxic gas accumulation,

and the absence of a comprehensive risk assessment framework.
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To analyze these factors in practice, the study adopted a qualitative
case study method and selected eight representative fire incidents in
underground utility tunnels in South Korea. These included cases such as
the Yeouido, Dongdaemun, Namdaegu, Gumi, Anyang, Yangjae, Guri,
and Ahyeon fires. Each case was evaluated against the identified risk
factors to explore causes of ignition, fire spread mechanisms, structural
vulnerabilities, response failures, and institutional gaps.

Findings revealed that electrical faults were the most common ignition
sources, while flammable insulation materials and congested tunnel designs
significantly accelerated fire spread. The lack of early detection systems,
insufficient compartmentalization, and poor coordination among
responsible agencies often led to delayed suppression and widespread
service disruptions. Particularly in the Ahyeon tunnel fire, the absence of
a scenario—based risk evaluation system resulted in severe societal and
economic losses.

Based on the analysis, the study proposes eight improvement strategies:
deployment of automated fire detection and suppression systems,
incorporation of fire compartmentalization into design, enhancement of
ventilation and smoke control systems, structural improvement of tunnel
entry points, reinforcement of firefighting infrastructure and regulatory
standards, establishment of systematic maintenance and inspection
protocols, development of coordinated emergency response plans among
agencies, and implementation of quantitative, scenario—based risk

evaluation models.
[Key words] Underground Utility Tunnel, Fire Risk, Case Study,

Electrical Hazard, Fire Spread, Emergency Response, Risk Assessment,

Safety Design, Maintenance, Ventilation System.
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