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Abstract [ Objective] Energy conservation and carbon reduction, as well as achieving the goal of “dual carbon” are the key issues
in environmental field. Among them, the drainage pipeline repair project, as a part of the basic construction facilities in urban and
rural areas, has great potential in energy conservation and carbon reduction. Therefore, it is particularly crucial to explore the carbon
footprint accounting method for pipeline repair projects. This paper aims to explore the carbon footprint accounting method for large-
diameter urban drainage main pipe trenchless rehabilitation projects, which can provide a reference for reducing carbon emissions in
engineering projects. [ Methods| This paper aimed at addressing the high carbon emission issue during the repair process of large-
diameter drainage pipes. A full life cycle carbon footprint model covering the manufacturing, transportation, construction and operation
stages was established. The environmental load of a certain large-diameter drainage main pipe with stainless steel lining repair project
in east China was quantified. [ Results] The carbon emissions throughout the entire life cycle of the DN3500 large-diameter drainage

pipeline with a repair length of 1 019 m were calculated indirectly based on energy consumption and material consumption data,
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amounting to 1. 62x10” kg CO,-e, which was only 33% of that of the open-cut method. The main sources of carbon emission were the
steel production stage and the overall electricity consumption throughout the process. The steel production stage was the primary source
of environmental pressure, dominating in four aspects: human health, climate change, resource consumption, and ecosystem quality.
Further investigation revealed that the environmental impact of steel production mainly concentrated on three categories : toxic substance
emissions, resource consumption, and greenhouse gas emission. [ Conclusion ] Large-diameter drainage pipeline repair projects,
compared with the open-cut method, the non-intrusive repair solution has the advantage of being environmentally friendly, and can
effectively achieve energy conservation and carbon reduction. The key factors affecting the carbon emissions of trenchless rehabilitation
of large-diameter drainage pipelines are material production and electricity consumption. The following emission reduction suggestions
are proposed: adopt environmentally friendly repair materials based on local conditions; strengthen construction process management

and reasonably allocate power usage; purchase green-certified suppliers, reduce the material transportation radius, and use new energy

transportation vehicles in the supply chain.

Keywords drainage pipeline; trenchless rehabilitation technology; carbon footprint; full life cycle; energy conservation and carbon
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