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Fatigue Crack Propagation and Influencing Factors
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Abstract; The fatigue crack propagation and influencing factors of the weld between orthotropic
steel bridge deck and U-rib initiated at the weld toe and heel under cyclic load is studied. Based on
the extended finite element method ( XFEM ) , the numerical analysis model of 3U rib orthotropic
plate is established by using ABAQUS finite element software. By introducing three variable
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parameters of initial crack length,panel thickness and stress ratio, the influence of these parameters
on fatigue crack propagation law and fatigue life at weld toe and heel is analyzed and evaluated.
When the initial crack length increases from 0.5 mm to 1.5 mm, the panel thickness increases
from 14 mm to 20 mm,and the stress ratio increases from 0. 1 to 0. 8, the crack fatigue life at the
weld toe decreases by 46. 6% ,797% and 364% respectively,and the crack fatigue life at the weld
heel decreases by 51.2% ,425% and 351% respectively. XFEM can accurately predict the fatigue
crack propagation path and fatigue life of the fatigue details of the panel and U-rib weld; The
longer the initial crack length and the smaller the panel thickness and stress ratio, the faster the
fatigue crack propagation rate and the smaller the corresponding fatigue life.

Key words: orthotropic steel bridge deck; fatigue details; extended finite element method
(XFEM) ; fatigue crack propagation ;fatigue life
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