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Detection of Urban Road Diseases by 3D Ground Penetrating Radar

from Perspective of Resilient City
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(1. Changde Municipal Government Investment Project Construction Affairs Center, Changde 415000, China; 2. Changde Road and
Underground Pipe Network Disease Diagnosis and Treatment Engineering Technology Research Center, Changde 415000, China; 3.

Hunan Bolian Detection Group Co., Ltd., Changde 415000, China; 4. School of Civil and Architecture Engineering, Hunan University

of Arts and Science, Changde 415000, China)

Abstract: Under the background of accelerated urban renewal and the urgent need for resilient urban construction,
accurately identifying potential cavities, voids and other underground disease bodies beneath urban roads is of vital
importance for ensuring the public safety and enhancing the resilience of infrastructure. In view of the limitations of
traditional detection methods, the three-dimensional ground penetrating radar technology is innovatively applied to detect
the systemic underground diseases in a municipal road renewal project in Changde. Through the advanced data
processing and analysis, 30 typical disease targets such as void, cavity, loose body and rich water body are accurately
identified and located. The results of two-dimensional radar retest and core drilling verification confirm the high
reliability and accuracy of the technology. Based on the detection results, the targeted disposal suggestions are put
forward. The practice shows that the three-dimensional ground penetrating radar technology is the key support for
evaluating the risk of underground space, preventing the disasters and improving the road toughness in urban renewal.
The application of this technology provides a scientific basis for the refined management and safe operation and
maintenance of urban infrastructures, and effectively helps the construction and sustainable development of resilient
cities.
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