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Innovative Research on Smart Construction and Operation System of Civil
Engineering Based on Digital Twin and Artificial Intelligence
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Abstract: Theinteligent transformation in the field of civil engineering has become a global trend. This paper presents
a full lifecycle smart construction and operation system that deeply integrates Digital Twin (DT), Arificial
Intelligence (Al), Internet of Things (IoT), and novel materials. Through multidisciplinary cross—innovation,
it overcomes key issues in traditional engineering such as poor design collaboration, uncontrollable con—
struction risks, and low operation and maintenance efficiency. The system has been validated in multiple
practical projects, resulting in a 40% increase in design efficiency, a 30% reduction in construction carbon
emissions, and a 35% decrease in operation and maintenance costs. This paper focuses on the technical
architecture, core algorithms, and engineering practices, providing a reproducible technical paradigm for the
industry.
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