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Estimating the Area of Damage Caused by Gas Pipeline Leakage in Subway
Construction Zones
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Abstract This study assessed the potential impact of gas leakage resulting from accidental damage to buried
urban gas pipelines during perforating operation near subway construction sites. The risk of explosions due to
ignition sources such as static electricity, arising from gas infiltrating the subway construction site through storm
sewers and sewage pipes, was evaluated using the ALOHA program. The results of the threat zone calculation,
which input various parameters of urban gas pipelines such as length, diameter, and pressure, indicated that the
flammable area within the vapor cloud extended from 1.2 to 1.4 km (red zone), the blast area ranged from 0.8
to 1.0 km (yellow zone), and the jet fire extended from 45 to 61 m (red zone). This study demonstrates that
within the flammable area of the vapor cloud, a specific combination of concentration and conditions can
increase flammability. The blast area may experience explosions with a pressure of 1.0 psi, sufficient to break
glass windows. In the event of a jet fire, high temperatures and intense radiant heat exposure lead to rapid fire
propagation in densely populated areas, posing a high risk of casualties. The findings are presented in terms of
the sphere of influence and threat zone ranges.
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Estimating the Area of Damage Caused by Gas Pipeline Leakage in Subway Construction Zones
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