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Rapid Detection Methods for Compaction Degree of Earth—Rock Fill in Hydropower
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[Abstract] In earth—rock fill construction for hydropower projects, compaction degree is a key indicator for
quality control. Traditional testing methods suffer from limitations such as low efficiency and limited sampling
points, making them difficult to meet the quality control requirements of large—scale continuous construction.
This paper systematically analyzes the applicability and limitations of conventional testing methods, including the
ring cutter method, sand replacement method, and nuclear density gauge method. It focuses on the principles
and application methods of continuous compaction control technology based on field vibration monitoring,
time—domain reflectometry technology, and ground—penetrating radar rapid detection technology. By
combining continuous compaction control technology with a limited number of traditional verification points,
rapid assessment of compaction quality throughout the entire filling process and across the full section can be
achieved, significantly improving detection efficiency. The findings of this study provide technical references for
quality control of earth—rock fill construction in hydropower projects.
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