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Abstract

Addressing the challenge of qualitative judgment-based anchor rod grouting compactness detection in pumped storage power
stations, which is difficult to meet the requirements of refined quality control, a comprehensive quantitative discrimination index
integrating wave velocity ¢, energy attenuation coefficient o, and reflection coefficient K is proposed. Through simulated anchor rod
tests, a quantitative relationship between defect size, location, and waveform characteristic parameters is established. The influence of
key process parameters such as water-cement ratio and grouting pressure on compactness is clarified, and the optimal process range
applicable to hydraulic engineering is determined. Practice has shown that this method can achieve precise defect localization and
severity assessment, providing a reliable basis for anchor rod construction quality control.
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