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Fatigue life analysis of steel bridge deck based on measured strain

JI Bohai, CHENG Miao, FU Zhongqiu, YUAN-ZHOU Zhiyuan
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098 , China)

Abstract ; In order to evaluate the fatigue life of a steel bridge deck, stress measuring points were set near the weld
of the roof connected to the U-rib and the arc-shaped notch of the diaphragm plate across a quarter of a bridge’ s
steel box girder, and the fatigue stress was monitored for 24 hours. According to the measured data, the fatigue
stress spectra were calculated with the rain-flow counting method. Based on the BS 5400 specification, the fatigue
damage state of the stress measuring points was evaluated. The results show that the stress level of the measuring
points near the arc-shaped notch of the diaphragm plate was relatively high. Each stress measuring point was mainly
a low-rising stress cycle and the cycles of 2 to 10 Mpa stress amplitude accounted for more than 90% . However,
the maximum stress amplitude exceeded the limit of fatigue damage stipulated by the BS 5400 specification. Fatigue
life analysis shows that fatigue cracks in the weld of the roof connected to the U-rib easily occurred near the roof
area at the welding hole, and the fatigue life of the weld of the diaphragm plate connected to the U-rib’ s web was
short.
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Fig. 1 Measuring position of main girder
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Fig. 2 Distribution of measuring points on roof, U-rib, and diaphragm plate
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Fig. 3 Strain time-history curves for 300 s at part of measuring points
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