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Research and application of carbon footprint accounting method for
precast concrete components in port hydraulic structures

Liu Hong, Hou Daibing, Shen Wei, Guo Dong
( CCCC Water Transportation Consultants Co., Ltd., Beijing 100007, China )

Abstract: To address three major challenges in carbon footprint accounting for precast concrete components in port hydraulic
structures, namely unclear boundaries, inconsistent methods, and data acquisition difficulties, this study systematically
establishes a comprehensive accounting methodology. Drawing on the building product life cycle assessment framework and
considering port engineering characteristics, the accounting boundary is innovatively defined into three stages: raw material
acquisition, production and manufacturing, and construction. A phased refined calculation model is developed, and a systematic
acquisition method for activity data and carbon emission factors is established. Case validation using a 56 m prestressed
concrete pipe pile shows a carbon footprint of 18 785.63 kgCO,e, with raw material acquisition accounting for 92.02%,
production and manufacturing for 1.88%, and construction for 6.10% , validating the methodology’s scientific rigor and
feasibility. This research provides theoretical foundation and technical support for developing carbon footprint accounting
standards in the port industry, and is of great significance for promoting the standardization of carbon footprint calculation in the
transportation field.
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Fig.2 Boundary of carbon footprint system for precast concrete component products
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Table 4 Carbon emission data in the installation stage
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Table 3 Carbon emission data in the product
transportation stage
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Fig. 3 Correlation between pile length and carbon
emission in the installation stage
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