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Abstract

The hidden danger of the road subgrade has a great impact on road performance and driving
safety, and it is very important for the detection and early warning of the road hidden danger. 3D
geological radar is widely used because of its non-destructive and high efficiency. However, there
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is a gap in the description of the characteristics of 3D geological radar images in the current speci-
fication, which leads to an increase in the accuracy of image judgment and the hidden danger veri-
fication time. Combined with the project examples, we analyzed the comparison and error analy-
sis of subgarde loose body and cavity, and clarified the image characteristics, so as to improve the
accuracy of image discrimination, which has guidance and reference significance for the hidden
danger image feature description in the specification.
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Figure 1. Diagram of the radar record
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Figure 2. 3D radar antenna array
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Table 1. Standard images and characteristics of road hidden danger
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Figure 3. 3D GPR 200 MHz image of NHDD-06. (a) Horizontal slice; (b) Longitudinal sections; (c) Cross section
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Figure 4. 3D GPR 600 MHz image of NHDD-06. (a) Horizontal slice; (b) Longitudinal sections; (c) Cross section
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Figure 5. 3D GPR 200 MHz image of NHDD-01. (a) Horizontal slice; (b) Longitudinal sections; (c) Cross section
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Figure 6. 3D GPR 600 MHz image of NHDD-06. (a) Horizontal slice; (b) Longitudinal sections; (c) Cross section
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Figure 7. Typical void image. (a) NSDD-06 image; (b) NHDD-10 image
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Figure 8. Loose body radar image. (a) NHDD-02 image; (b) NSDD-08 image; (¢) NHDD-12 image
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Figure 9. Interference radar image of the underground
well chamber
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