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Abstract: Driven by the dual carbon strategy goals, large-span public buildings have become the main area of carbon reduction in the
construction industry due to their characteristics of large space and high carbon emission intensity per unit area. Based on the Haikou
Lake Science and Technology Innovation Island Enterprise R&D Center (East District) project, this article analyzes the carbon
emission characteristics and reduction issues of large-span public buildings throughout their entire life cycle under the framework
structure system, and proposes key carbon reduction technologies for green construction processes, as well as carbon reduction and
smart energy technologies for large-span building operation and maintenance stages. Research has shown that the green construction of
large-span public buildings requires the electrification of equipment during the construction phase, the utilization of waste resources,
and the dynamic optimization control of photovoltaic building integration and digital twin platforms during the operation and
maintenance phase to achieve the goal of full lifecycle carbon emission control.
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