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Ground penetrating radar detection and governance of tunnel karst cave
FAN Hao bo', WANG Ke',GUO Er dong’
(1.School of Highway, Chang an University, Xi an 710064, China;
2. Nanp ing Highway Construction Company, N anping 353000, China)

Abstract: The existence of geologic problems in karst engineering has great influence on the stability of the project. Karst devek

ops well in a tunnel of the Huoyong highw ay and there are a lot of unfilled caves, which brings great difficulties to the tunnel

construction. In order to ensure the construction safety, ground penetrating radar detection method and the engineering practice

were used to select the reasonable detection parameters and to detect tunnel vault and bottom cave. A ccording to the analysis of

typical waveform figures, and the difference of radar waveform amplitude in different medium and transmission characteristics,

the location and range of karst cave were estimated. T he radar detection results were in line with the actual excavation, w hich

suggested that the ground penetrating radar detection is accurate and reliable in the detection of tunnel cave. T hrough the conr

parison of several common cave governance programs, the corresponding treatment measures for the karst cave tunnel were pro-

posed in consideration of the safety, economy, and ease of construction.

Key words: karst tunnel; ground penetrating radar; tunnel cave; governance program
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Fig. 1 Basic principle of geological radar
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Fig.2 Line layout of tunnel bottom
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Fig.3 Line layout of tunnel vault
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Fig.4 Radar waveform of tunnel vault
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Fig.5 Radar waveform of tunnel bottom
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Fig. 6 Cave excavation diagram of tunnel bottom
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Fig.7 Schematic diagram of tunnel karst cave treatment
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