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Fatigue Performance of Steel-UHPC Composite Bridge Decks
Based on Refined Finite Element Analysis

CAI Dingxi
( Fuzhou Strait Construction and Development Co. ,Lid. , Fuzhou, Fujian 350028, China)

Abstract; Orthotropic steel bridge decks feature diverse structures and outstanding performance, making them the opti-
mal choice for long-span bridges. To analyze the fatigue performance of orthotropic steel bridge decks, a UHPC-steel
composite bridge deck from a bridge widening and reconstruction project was taken as the research object. A solid fi-
nite element model was established and validated by full-scale fatigue performance model tests for its accuracy. The
effects of different structural parameters on the hot-spot stresses and fatigue performance of the UHPC-steel composite
bridge deck were then investigated. The research results show that compared with the model test results, the calcula-
tion results of the established solid finite element model have an error of less than 15% . Increasing the thickness of the
concrete slab and the steel top plate can effectively enhance the overall stiffness of the structure and significantly reduce
the hot-spot stress levels of various fatigue details of the bridge deck. Increasing the thickness of the U-rib web and the
diaphragm plate can also effectively enhance the overall stiffness of the structure, but their impact on the hot-spot stress
levels of fatigue details not on the U-rib and diaphragm plate is relatively small.
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