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Abstract

To find suitable geophysical exploration methods for detecting fractures in the granite rock mass at
the Beishan Underground Research Laboratory site, ground-penetrating radar (GPR) trials were
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conducted in the ramp and drift tunnels. Through data acquisition, refined processing, and interpre-
tation, the fracture distributions within 30 meters depth along the K720-820 section of the ramp and
within 15 meters depth in the -280 m drift, along with interference anomalies, were obtained. The
results indicate that GPR is effective for geophysical exploration in the deep granite geological envi-
ronment, revealing the spatial distribution characteristics of fracture structures around the tunnel
areas and providing key data support for refined 3D geological modeling. However, due to limitations
such as antenna main frequency and on-site construction conditions, 50 MHz antenna tests were not
conducted, and the detection effect for the deep development direction of structures was not ideal.
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Figure 1. Traffic location map of the Beishan underground research laboratory site
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Table 1. Common medium wave speed statistical values
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Figure 2. Schematic diagram of ground penetrating radar (GPR) working principle
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Figure 3. Schematic diagram of the formation principle of hyperbolas in ground penetrating radar detection
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Figure 4. Schematic diagram of ground penetrating radar detection profile position on a slope
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Figure 5. Site photo of geological radar survey work
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Figure 6. Mud-filled fault model
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Figure 7. Response of mud-filled fault model
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Figure 8. Dry fracture model
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Figure 9. Response of dry fracture model
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Figure 10. Data images before and after gain processing
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Figure 11. Interpreted results of 100 MHz geological radar profile across the K720-K820 section of the ramp
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Figure 12. Sketch map of the fracture in the K720-K800 section of the ramp
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Figure 13. Interpreted results of 200 MHz geological radar profile along the left wall of the
disposal pit excavation tunnel, from KO to K96
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