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Stress Response Analysis of Bridge Deck Pavement Structure
Based on Finite Element Method
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(1. Shangqiu Branch of Henan Communications Investment Group Co. Ltd. . Shanggiu 476000, China;
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Abstract; To clarify the mechanical response law of cement concrete bridge deck pavement under the
coupling action of horizontal and vertical loads, and to provide theoretical support for formulating
technical requirements for waterproof bonding layers, a three-dimensional model of T-beam bridge deck
pavement was established using ABAQUS finite element software. The effects of horizontal force
coefficients on interlayer shear stress, intralayer shear stress, tensile stress, and tensile strain of
pavement layers were systematically analyzed. The results show that horizontal loads exert a significant
influence on the longitudinal shear between pavement layers, which is far greater than that on transverse
shear. Vehicle acceleration, deceleration, and emergency braking increases the maximum intralayer
shear stress of the upper asphalt pavement layer by 94% ., and the peak value of the maximum shear
stress shifts upward from a depth of 4 cm to the top surface of the pavement layer. The longitudinal
tensile stress and tensile strain of the upper asphalt pavement layer increase by 433% and 335%,
respectively, making it the initiating area of transverse cracks. This study has revealed the deterioration
mechanism of horizontal loads on the stress state of bridge deck pavement.

Key words: bridge engineering;stress response law;finite element analysis;load coupling; waterproof

bonding layer



