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[Abstract] With the acceleration of urbanization and the deepening implementation of the "dual carbon" goals,
traditional residential construction and management models are no longer adequate to meet the demands for
high—quality, sustainable, and intelligent development. Building Information Modeling (BIM) and Digital Twin
technology, as key carriers of the deep integration between new—generation information technology and the
construction industry, offer innovative pathways for achieving refined, collaborative, and intelligent full lifecycle
management of smart homes. This paper systematically reviews the integration logic of BIM and Digital Twin
and their current application status in the construction field, thoroughly analyzes the management challenges at
each stage of the smart home lifecycle (planning, design, construction, operation, maintenance, renovation, and
demolition), and proposes a full lifecycle management framework for smart homes that integrates BIM and
Digital Twin. It further elaborates on the specific application modes and implementation pathways at each stage.
Research indicates that by constructing an integrated information platform based on BIM and driven by Digital
Twin, data barriers can be effectively overcome, enabling real—time mapping and dynamic interaction between
physical and virtual spaces. This approach significantly enhances decision—making efficiency, resource utilization,
operational response capabilities, and sustainability levels of residential projects. Finally, this paper discusses
current challenges and proposes corresponding countermeasures, providing theoretical support and practical
references for promoting the high—quality development of smart homes.
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