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Abstract : As urbanization enters the phase of existing infrastructure renewal, fire protection pipelines in old
residential communities constructed during the 1980s and 1990s commonly suffer from issues such as
aging pipe materials, improper layout, insufficient water pressure and flow rates, and damaged facilities,
resulting in inadequate fire safety capabilities. These communities exhibit high population density and
building density; failures in fire water supply can exacerbate fires and hinder rescue operations, leading
to severe loss of life and property. This paper integrates current fire safety regulations with urban
renewal requirements to identify typical pipeline safety hazards, establish renovation principles and
objectives, and propose a comprehensive technical solution encompassing pipeline inspection and
evaluation, material selection, layout optimization, pressure enhancement and water replenishment, as
well as infrastructure improvement. It analyzes construction challenges, quality control measures, and
long—term operation and maintenance mechanisms, demonstrating the feasibility and effectiveness of
the proposed approach through practical engineering examples. The study provides technical support
for the refined, standardized renovation of fire protection pipelines in old residential communities and
addresses critical gaps in urban grassroots—level fire safety.

Keywords : old residential communities; fire protection pipeline networks; upgrading and renovation;
fire safety; pipeline operation and maintenance
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