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Abstract :

In the construction of modern water conservancy projects, earthwork and rock excavation serve as

both the material foundation for the formation of the project's physical structure and a critical factor

in determining its economic performance. Acting as the interface between design plans and the actual

construction, this process is responsible for multiple functions, including terrain reshaping, foundation

treatment, and the establishment of waterproofing systems. As China's water resource allocation

projects expand into areas with complex geological conditions, traditional construction methods are

facing challenges such as sudden changes in soil mechanics, ecological protection red lines, and

frequent extreme weather events. These real-world challenges compel the construction technology

system to shift from being data—driven to being experience—driven.
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