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Analysis and Function Implementation of Gas Pipeline Explosion Based on GIS
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[Abstract] The structure of urban gas pipeline network is complex and the operating environment is variable,
and pipeline rupture accidents occur from time to time. Once an accident occurs, it is crucial to quickly develop
an efficient valve closure strategy. However, traditional accident analysis methods often have limitations in
covering conclusions when dealing with complex scenarios such as multi gas supply, multi—point rupture,
circular structures, and redundant designs. To overcome this bottleneck, this study constructed a geometric
network model of the pipeline network based on the ArcGIS platform. By utilizing its network analysis
capabilities, an innovative universal method is proposed to effectively handle various complex gas leakage
events, including single/multiple gas sources, single/multiple point ruptures, ring/tree topologies, isolated pipe
segments, or failed valves. This method not only designs the optimal accident handling plan, but also realizes the
direct analysis function on the browser side. Its core advantage lies in its ability to accurately handle all the
complex working conditions mentioned above, and its ability to handle consecutive secondary rupture events.
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