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Stress Analysis in Waterproof Layer on Steel Bridge Deck Pavement Using
Finite Element Analysis
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Abstract

The behavior of pavement and waterproofing layer on the steel bridge deck system under traffic loading was analyzed using a finite
element method in this paper. In the finite element analysis, the orthotropic steel bridge deck is represented by equivalent plate using
solid element instead of shell element and the interface is assumed perfect bonding state. The effects of several parameters such as
thickness of deck, Young's modulus of deck, thickness of pavement, different braking loading, and temperature on the siresses and
strain in the interface are investigated for bridge deck pavement. The shear stress of waterproof layer increases with decrease of bridge
deck thickness and stiffness. The change of shear stress is negligible when the bridge deck thickness is greater than 150mm and
stiffness is greater than 2 x 10°MPa. As the pavement thickness and temperature decrease, the shear stress in the waterproof layer tends
to be increased. The tensile strain at the bottom asphalt layer decreases as the temperature and thickness increase.

Keywords : waterproffing layer, finite element analysis, bridge deck pavement, shear stress
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