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Research on Fine Crack Detection of Roller-Compacted Dams Based on Multi-
Technology Integration
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Abstract : Crack detection in roller—compacted concrete gravity dams is a crucial part of safety assessment
for hydraulic structures. Traditional methods suffer from low efficiency, incomplete coverage, and
difficulty in data traceability. Based on a crack survey project of a hydropower station dam, this
paper proposes a multi-technique refined crack detection method integrating UAV 3D reality modeling,
microscopic image measurement, surface wave CT, and cross—hole sonic testing. This method uses
a DJI M350RTK UAV with a Zenmuse P1 camera for image acquisition to build a high—precision 3D
model of the dam, enabling spatial positioning and length measurement of cracks. A multifunctional
concrete quality detector is employed for microscopic imaging to obtain crack width parameters. For
deep cracks, surface wave CT and cross—hole sonic testing are combined to detect crack depth.
Engineering applications demonstrate that this method improves detection efficiency and accuracy
in complex operational environments such as the dam's rear, front, and spillway, with complete
visualization and traceability of results. It provides a new technical approach for crack surveys of
hydraulic concrete structures.

Keywords : multi-technology integration; 3D real-scene modeling; microscopic image measurement;
surface wave CT method; crack detection
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