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Application of Tracer Gas Leak Detection in Water Supply
Pipeline and Its Adaptability to Complex Geology
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Abstract

To address the challenges of uneven leakage distribution and detection difficulties in water supply networks across typical scenarios
including coastal saline-alkali land, urban paved roads, and mountainous green spaces in Yueqing City, this study developed a tracer
detection technology using a 95% nitrogen and 5% hydrogen gas mixture. Through systematic analysis of tracer gas diffusion paths,
permeation rates, and concentration decay characteristics under various geological conditions, the research optimized detection point
density, sampling frequency, and parameter configurations, followed by multi-regional pilot validation. Results demonstrate that this
technology can accurately locate concealed leakage points, significantly improving detection efficiency and precision. It provides
scientific support for refined leakage control in water supply networks, demonstrating substantial engineering application value.
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