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Abstract

With the continuous expansion of urban underground infrastructure, the design of utility tunnels faces multiple challenges including
efficient space utilization, resource conservation, and environmental impact reduction. This paper proposes a green design
methodology for utility tunnels based on Building Information Modeling (BIM) and multi-objective optimization. By leveraging
BIM’s advantages in spatial coordination, information integration, and visualization, the study establishes a multi-objective
optimization model to achieve green design in tunnel layout, structural forms, and material selection. Through simulation analysis
and design optimization of typical urban utility tunnel cases, the results demonstrate that this method can effectively reduce material
consumption, construction energy consumption, and environmental load while ensuring functionality and construction feasibility,
thereby achieving energy conservation, emission reduction, and efficient resource utilization. The research provides technical
references and theoretical foundations for green design of urban underground utility tunnels, promoting the development of green
infrastructure and sustainable development.
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