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Research on the Application of 3D Models in Geological Survey of Hydraulic Engineering
Pengfei Chang
Xinjiang Water Resources and Hydropower Survey and Design Institute Co., Ltd.

[Abstract] This study focuses on the complex characteristics of the geological survey field in hydraulic
engineering and the bottlenecks of traditional technologies, systematically investigating the practical value of 3D
modeling technology in this domain. By analyzing the technical shortcomings and operational limitations of
traditional survey methods, this research delves into the data acquisition standards, multi—source information
fusion algorithms, and visual construction processes of 3D geological models. Combined with empirical analysis
of typical projects, it examines the application effectiveness of 3D models in areas such as rock mass structure
identification and geological hazard early warning. Furthermore, the study summarizes the development
directions of 3D modeling technology in terms of data standardization and cross—platform collaboration,
demonstrating its significant role in enhancing the accuracy of geological parameters and optimizing the
scientific basis for engineering decision—making, thereby providing technical support for smart water
conservancy construction.
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