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Research on Full-Life-Cycle Management System of Gas Pipelines Based on BIM-
GIS Integration

Yu Xiaoxuan (Zibo Xingchen Gas Co., Ltd., Zibo Shandong 255100, China)

Abstract: This study proposes a full-life-cycle management system for gas pipelines based on the integration of BIM
and GIS. A BIM-GIS integrated data model with an accuracy of 0.005m and a multi-source data integration framework
with a throughput of over 2000 entities per second are constructed. Core functions are realized, including BIM collaborative
collision detection with O(nlogn) efficiency in the design phase and leakage simulation with a response time of < 30s
in the operation and maintenance phase. Verified by a 42km pipeline network project in XX City, the system achieves
30FPS in 3D interaction, & 3mm in spatial positioning accuracy, and an 8% improvement in emergency valve closing path
optimization rate. This research provides key technical support for the digital management of urban gas pipeline networks.
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