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[Abstract] Under the strategic framework of advancing "carbon peaking and carbon neutrality" goals, the
construction industry—being a core sector in energy consumption and carbon emissions—faces prominent
challenges such as low resource utilization efficiency, severe environmental pollution, and high carbon emission
intensity in traditional construction models. Its low—carbon transition has become a critical component in
achieving dual carbon objectives. Although current green construction technologies have made certain progress
in energy conservation and environmental protection, they commonly encounter bottlenecks including
fragmented technology application, insufficient system integration, and lack of multi—stakeholder coordination
mechanisms, making it difficult to meet the low—carbon management requirements across the entire lifecycle
under dual carbon goals. This study systematically expounds the construction logic and collaborative practice
pathways of green construction technology systems oriented toward dual carbon goals: At the technical system
development level, a dual—dimensional framework of "core technologies + management safeguards" is
established. The core technology layer integrates key technologies such as energy—saving design, eco—friendly
material application, waste resource utilization, and renewable energy coupling, with quantified energy—saving
and emission—reduction indicators for each technology. The management safeguard layer incorporates regional
practical experience, integrating information technologies like BIM digital simulation and real—time IoT
monitoring, along with industrialized models such as prefabricated construction, to establish a comprehensive
control mechanism covering the entire lifecycle from "planning—design—construction—operation." In terms of
collaborative practice, multidimensional coordination solutions are proposed, including inter—technology
efficiency synergy and full industrial chain collaboration, with feasibility verified through typical engineering case
studies. This study aims to address the fragmented application of green construction technologies, providing the
construction industry with a systematic and implementable framework for green construction technology

systems and collaborative practice pathways. It seeks to help the industry reduce energy consumption and carbon
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emission intensity, promote low—carbon development throughout the entire lifecycle of construction projects,

and offer theoretical support and practical references for achieving the "dual carbon" goals.

[Key words] construction site; green construction technology; exploration
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