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Reliability analysis and maintenance optimization path of
railway turnout equipment in municipal railway
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Abstract

As critical components in urban rail transit systems, turnout equipment directly impacts train safety and overall system efficiency. Due
to prolonged high-frequency operation, these devices are susceptible to environmental factors, operational loads, and maintenance
conditions, leading to increased failure rates that disrupt transportation operations. This study analyzes common fault types and their
evolution patterns based on turnout equipment’s structural and functional characteristics, systematically identifying key reliability
factors. By evaluating existing maintenance systems, we propose optimization strategies focusing on condition monitoring, parameter
alerts, and data integration. These measures aim to enhance equipment operation efficiency, ensure stable urban rail transit operations,
and provide theoretical foundations for upgrading maintenance technologies in rail infrastructure.
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