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Study on the quantitative detecting method of fatigue crack features
in orthotropic steel deck

FU Zhongqiu, ZHANG Chengyi, JI Bohai, YUANZHOU zhiyuan
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098,China)

Abstract: In order to research the quantitative detecting method of fatigue crack features in orthotropic steel deck, fatigue cracks of
10 specimens were quantitative detected by ultrasonic testing. Considering crack features of fatigue specimens, existing ultrasonic
testing method to detect artificial cracks features was improved. Detection results were compared with real fatigue fracture surfaces.
The effect of quantitative detecting method was verified. The test results show that replacing echo of crack tip with echo of crack
opening makes 1/3 length measurement method better on fatigue crack length detection. Measured values of crack length have higher
accuracy, and can be considered as real values. Measured values of crack depth and angle are both in good agreement with features of

real fatigue specimen fracture surfaces, which can be used as reference for safety assessment after correcting error.
Key words: orthotropic steel deck; fatigue crack features; quantitative detection; ultrasonic testing
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Fig.1 Vertical stiffener and plate weld
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Fig.2 Fatigue crack growing path
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Fig.3 Schematic diagram of end-corner reflection effect

E 4 HEURE. AERNREE
Fig.4 Schematic diagram of crack depth and angle detection
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Tab.1 Correspondence between number and location
of measuring points
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Fig.7 Measuring points arrangement diagram
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Fig.8 Measured value curves
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Fig.9 Fatigue specimen fracture surfaces
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Fig.10 Comparisons between measured and real values
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