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[Abstract] Under the dual—carbon framework, carbon emissions from the construction industry account for
38.2% of the global total, making low—carbon transformation imperative. The materialization phase is the
core stage of carbon emissions over the entire lifecycle of a building, encompassing the full chain of material
extraction, production, prefabrication, transportation, and assembly. Accurate evaluation of its carbon
footprint is key to low—carbon development in construction. Based on the LCA method, and in conjunction
with the national standard GB/T51366—2019 and engineering case studies, this paper constructs a
full—process carbon assessment system, clarifying accounting methods and principles for parameter selection.
By comparing carbon emissions between precast concrete (PC) and cast—in—place concrete (CC) buildings,
the study identifies material production and transportation as critical points for emission reduction, and
proposes strategies such as material substitution to provide theoretical and practical support for carbon
management at this stage.
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