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The Fatigue Strength of Steel Bridge Components Attached with
Non-load Carrying Out-of Plane Gusset Plate
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ABSTRACT : This paper presents the results of the experimental and analytical
investigation for the fatigue strength of welded details frequently used in
steel bridges, especially for the details with relatively lower fatigue strength.
Considering the measured stress, fatigue cracking initiated at toe of the
transverse fillet weld joining the gusset plates to the web because of the
stress concentration that developed as a result of the geometric conditions
and the greater probability of microscopic discontinuities at the fillet weld
toe. A comparison was made of the stress calculated by considering geometric
aspect of bead and measured at same position. They indicate that the
geometric conditions of the weld toe result in similar stress concentration on
both FEM models and test results. The test results were compared with the
fatigue criteria of AASHTO, JSSC specifications. Specimens of 80 and 150mm
gusset plate configuration tested either respectively equaled or exceeded the
fatigue resistance provided by category D and E of the AASHTO specification. It
also satisfied the category F and G of JSSC. Both WG1 and WG3 specimen tend
to provide S-N curves with a slope near -0.3 less than AASHTO and JSSC.
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