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Abstract

This paper focuses on the application of BIM technology in the field of visual simulation for municipal road construction. It provides
an in-depth analysis of the principles by which BIM technology integrates lifecycle information through 3D modeling, reviews
its development trajectory globally and domestically, and highlights the current lack of depth in its application for municipal road
construction. The paper systematically elaborates on the significance of visual simulation in enhancing construction efficiency,
promoting multi-party collaboration, and ensuring construction safety. It details the implementation pathways for BIM model
construction and multi-technology-integrated visual simulation, supported by practical case studies from the design, construction, and
operation and maintenance phases, demonstrating BIM technology’s effectiveness in optimizing solutions, controlling progress, and
aiding operation and maintenance decision-making. Additionally, it explores application challenges such as technical compatibility,
talent shortages, and high costs, proposes targeted countermeasures, and envisions future trends in the integration of BIM technology
with emerging technologies. The study aims to provide theoretical and practical references for advancing the digital and intelligent
development of municipal road construction.
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