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Evaluation of Fatigue Strength of Steel Bridge Based on WIM Data and
Fracture Mechanics Method
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Abstract; For exactly evaluating the fatigue strength of welded structure in steel bridge, based on the analysis
the applicability of the K ecriterion of fracture mechanics to high cycle fatigue, the expressions of stress
intensity factor for typical structure details of steel bridges are obtained by using Paris formula combining with
finite element method and G~ integral theory. The result shows that the stress intensity factors of the arris
weld structure detail and the butt weld of T-joint structure detail for steel bridges are closely related to the
crack size of welded structures, and the expressions can be expressed by the parameters of crack size,
working stress and structure size. Based on the stress intensity factor of structure details, the equivalent 2
million times fatigue strength of the typical structure details are calculated and comparatively analysed with

the specified values of many countries and fatigue test results. The result shows that (1) the calculation
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values using the method of fracture mechanics are in good agreement with the specified and experimental

values, the calculation deviation is about less than 10% for the arris weld structure detail, the calculation

deviation is less than 20% for the butt weld of T-joint structure detail, and the fatigue strength of T — joint

structure detail is far lower than that of the arris weld structure detail, which must be paid attention in design

and construction. Based on the measured WIM data of Baling River Bridge, the equivalent stress amplitudes

of the steel truss girder joints are obtained by calculation, and the above fracture mechanics method is applied

to evaluate the fatigue strength and lifetime of the welded joint structure. By the joint fatigue model test of

Baling River Bridge, the applicability of this method in fatigue strength evaluation for steel bridges is further

verified. The research result can provide a reference for strength evaluation of steel structure bridges.

Key words: bridge engineering; stress intensity factor; fracture mechanics; fatigue strength; structure

detail; WIM data
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Fig.1 Schematic diagram of crack location and

force in arris weld
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Fig. 2 Finite element model of chord and cracked
body meshing
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Fig.3 Schematic diagram of crack location and
force in butt weld of T-joint
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Fig. 5 Fatigue test model and loading arrangement
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