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Abstract: With the rapid transformation of Chinese construction industry towards digitalization and intelligence, traditional civil
engineering design methods have gradually exposed their shortcomings in efficiency, collaboration, and design accuracy, which are
difficult to meet the construction needs of the new era. Building Information Modeling (BIM) technology has become an important
technical means to promote the optimization of civil engineering design due to its visualization, parameterization, information
integration, and collaborative features. Starting from the characteristics of civil engineering design, this article analyzes the mechanism
of BIM technology in design optimization, and systematically discusses the integration of component information, structural design
optimization, improvement of construction feasibility, and enhancement of collaborative design efficiency. Research proposes a BIM
technology application framework for whole process optimization, systematically analyzing information modeling strategies, design
process optimization methods, and cross disciplinary collaboration strategies. Research has shown that the use of BIM technology can
significantly improve the systematicity and rationality of civil engineering design, enhance the accuracy and traceability of design data,
and effectively improve engineering quality and economic benefits. At the end of the article, further development suggestions are
proposed to provide reference for the deepening application of BIM technology in the field of civil engineering design.
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