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Abstract : This paper analyzes the causes and physical characteristics of underground caverns and loose
deterioration bodies in roads. Through physical simulation, the response laws of electromagnetic
waves and elastic waves are revealed. The theoretical constraints on detection resolution and
effective detection depth, as well as parameter optimization, are clarified. The ground—penetrating
radar method optimizes frequency selection and anti—interference layout. It is supplemented by high—
density electrical methods and surface wave methods for applicability comparison tests, forming a
multi-method collaborative detection process and field verification. The data undergo background
suppression, anomaly enhancement, and offset repositioning processing to achieve the reconstruction
of the disease body morphology and spatial positioning. Quantitative estimation of scale is conducted,
and then multi-dimensional information is integrated to classify the degree of looseness. Finally, a
qualitative evaluation of road risk is completed.
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