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Abstract

With the expansion of transmission system scale and increasing operational complexity, structural safety monitoring has become
increasingly critical. Traditional monitoring methods suffer from low efficiency, fragmented data, and inadequate visualization,
making them insufficient for meeting the demands of smart grid operations and risk prevention. This study proposes a transmission
system structural safety monitoring platform based on BIM and GIS technologies. The platform enables three-dimensional digital
modeling of infrastructure components (e.g., towers and transmission lines), integrates multi-source monitoring data, and facilitates
spatial visualization management. It achieves comprehensive, real-time, and precise structural condition monitoring with anomaly
alerts. Case studies demonstrate that the platform significantly enhances monitoring efficiency, optimizes risk response workflows,
and provides digital technical support for ensuring safe and stable transmission system operations.
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