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Analysis of Dynamic Response and Construction of Fatigue Life Prediction
Model for Multi-Layer Structure of Asphalt Pavement under Heavy Traffic
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Abstract :

With the increasing prevalence of heavy traffic, the load—bearing capacity and durability of asphalt

pavements are facing severe challenges. This paper constructs a dynamic response model for multi—

layer asphalt pavement structures to analyze performance changes under heavy traffic conditions.

It proposes a novel fatigue life prediction method that integrates various traffic loads and considers

environmental factors such as temperature and humidity. A nonlinear mechanical model for pavement

materials is established, and finite element analysis is employed to conduct dynamic analysis of the

multi-layer pavement structure. Finally, the accuracy of the model is verified through experimental

data, and an improved fatigue life prediction model is proposed, providing theoretical support for the

design and maintenance of asphalt pavements under heavy traffic conditions.
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