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Research on the Cause Detection and Targeted Treatment Technology for Void

Diseases in Municipal Road Pavements

Chen Xian
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430000

With the continuous deepening of China's urbanization process, the traffic load borne by municipal
roads has intensified, leading to increasingly prominent issues of hidden pavement defects. As a highly
concealed and potentially catastrophic structural defect, pavement voiding severely compromises
road serviceability and driving comfort. This study comprehensively analyzes the core causes of
pavement voiding from a multi-system interaction perspective encompassing materials, structure,
environment, and loading. Key factors include groundwater erosion, base material degradation,
inadequate construction compaction, and traffic dynamic load fatigue effects. It systematically
compares the mechanisms, applicability boundaries, and diagnostic efficacy of non-destructive
detection technologies—including Ground Penetrating Radar (GPR), Falling Weight Deflectometer
(FWD), high—density resistivity method, and surface wave method—proposing a “multi-source data
fusion” precision diagnosis paradigm. At the remediation level, the study focuses on a targeted
remediation technology system based on “root cause diagnosis,” including non-excavation grouting
(with refined material selection and process control) and drilled—hole concrete injection techniques.
These are innovatively applied to the rehabilitation of aging urban roads under high traffic pressure.
Through comprehensive analysis of typical engineering cases, the integrated technical approach—
“precise detection—targeted design—dynamic regulation-effect verification” —demonstrated significant
effectiveness, achieving a balance between treatment efficiency and project economics. Finally, future
technical directions based on digital twins and smart materials are envisioned to provide theoretical
support and practical guidance for the scientific management, maintenance, and decision—-making of
municipal roads.

municipal roads; pavement voiding; damage mechanism; multi-source non-destructive
detection; targeted remediation; technical system
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