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Improving Fatigue Durability of U-rib to Deck Welded Joints of Orthotropic
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Abstract

The fatigue life extension effect of the EX-Facter, a fatigue crack initiation resistant steel plate with an optimal
addition of solid solution strengthening elements (Si, Cu, Ni, Cr), has been investigated to suppress fatigue
cracks that occur in U-rib to deck welded joints of orthotropic steel decks. These fatigue cracks appear in
the heat-affected zone (HAZ) of welding, which is the region of the base metal adjacent to the weld metal.
Therefore, improving the fatigue strength of the HAZ is vital for improving the fatigue life. First, fatigue tests
using HAZ structures simulated by heat cycle tests have confirmed that the fatigue strength of the EX-Facter
has been significantly improved compared with conventional structural steels. Furthermore, its effectiveness
has been verified using joint-simulation specimens, and it has been shown that the EX-Facter is a steel plate
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that can contribute to the extension of the fatigue life of bridge structures.
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Table 1 Typical chemical composition and mechanical properties of steels

Chemical composition / mass% Mechan!cal
properties
Si+Cu YS TS
C Mn P S INi+Cr Others (MPa) | (MPa)
Conventional 0.15 1.01 0.016 0.003 0.20 - 476 529
Developed 0.05 1.56 0.007 0.001 0.97 Nb, Ti 554 571
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