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Abstract :

Roadbed stability is the core factor determining the service life of asphalt pavement, which

is comprehensively influenced by geological conditions, design and construction quality, and

environmental effects. This article systematically analyzes the constraint mechanism of soil

mechanics and hydrogeological characteristics on the bearing capacity of roadbeds, and reveals

the collaborative logic between traditional methods such as deflection detection and CBR testing and

modern technologies such as finite element simulation and fiber optic sensing in stability evaluation.

The research confirms that the sustainable maintenance of roadbed performance requires innovative

strategies such as ecological drainage and life cycle cost models, providing theoretical support and

engineering practice paradigms for reducing the incidence of pavement diseases and extending the

service life of roads.
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