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Abstract

The concrete-faced rockfill dam (CFRD) is a widely used dam type in hydropower construction. Panel
debonding has become the most common problem for CFRDs. For pumped-storage power stations,
panel debonding of CFRDs is more likely to develop and expand. Regular detection and treatment
are of great significance to the safety of CFRDs. The author of this paper has modified the 3D ground-
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penetrating radar (GPR) detection system to make it suitable for dam panel debonding detection.
Applications and verification have shown that the 3D GPR method works well in detecting panel
debonding of CFRDs. It can objectively reflect the macroscopic characteristics of the abnormal body,
with vivid imaging and high reliability in detection. It can effectively avoid misjudgment and omission.
This technology can be widely used in the detection of dam panel diseases.
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Figure 1. Schematic diagram of the working principle of ground penetrating radar
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Figure 2. Schematic diagram of 3D ground penetrating radar inspection of dam panel: (1) Dam body; (2) Dam panel; (3) 3D ground
penetrating radar cart; (4) Towing steel cable; (5) Wave-breaking wall; (6) Pulley; (7) Winch; (8) Counterweight of winch
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Figure 3. Photo of 3D ground penetrating radar inspection of dams
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Figure 4. Flowchart of 3D ground penetrating radar data processing
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Figure 5. Schematic diagram of the 18-channel 3D ground penetrating radar antenna array structure (T: Transmitting antenna;
R: Receiving antenna)
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Figure 6. Flowchart of 3D ground penetrating radar inspection process for dam defects
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Figure 7. Radar profile of panel C with air-gap anomalies
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Figure 8. Radar Equi-depth cross-sections of panel C with air-gap anomalies
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Figure 9. Screenshot from borehole video of ZK1 (within the air-gap anomaly zone)
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Figure 10. Screenshot from borehole video of ZK2 (outside the air-gap anomaly zone)
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Figure 11. Schematic diagram of air-gap anomaly distribution from 3D ground penetrating radar inspection of dam panel
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Table 1. Statistics table of air-gap anomalies
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HHAS  WEREKGE BT 9845 6 (m) VR 8985l (cm), HR(m?)
A 1 80.7~89.3 54~58 47.5
B 2 43.2~53.1 47~57 19.5
B 3 67.7~76.6 52~66 18.9
B 4 89.8~98.8 56~66 60.7
C 5 116.6~125.8 61~73 39.0
C 6 130.5~139.8 47~59 38.3
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