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Abstract: With the acceleration of urbanization, differential settlement in road and bridge engineering has become a key bottleneck
restricting the durability and safety of engineering. Especially in soft soil foundations and complex geological sections, post
construction settlement caused by traditional filling techniques often leads to longitudinal cracks and vehicle jumping on the road
surface, seriously affecting driving comfort and structural service life. Although the current regulations provide basic requirements for
settlement control, there is still a theoretical gap in the study of the mechanism of foundation consolidation and the collaborative
deformation mechanism of structural layers under dynamic construction loads. Based on the fusion analysis of nonlinear finite element
numerical simulation and on-site monitoring data, this article focuses on exploring the collaborative optimization technology of
roadbed soil improvement and flexible transition layer in settlement sensitive areas, providing theoretical support and practical basis

for improving the stability of settlement section structures.
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