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EVALUATION OF EFFECTS ON FATIGUE LIFE ABOUT DIFFERENCE IN
RANGE OF ICR TREATMENT AND COMBINED USE WITH SEMICIRCULAR
NOTCH METHOD ON FATIGUE CRACKS IN WELDS BETWEEN STEEL DECK
PLATES AND VERTICAL STIFFENERS

Kazunori NAKAMUTA, Shinsuke AKAMATSU, Masahiro HIRANO and
Sac FUKUTSUIJI

As a standard practice for fatigue countermeasure on existing steel decks of the Hanshin Expressway, ICR
(impact crack closure retrofit) treatment has been applied to cracks occurring in the round weld between a
steel deck plate and a vertical stiffener, with semicircular notches added to the vertical stiffener. Each
method has been confirmed to have the effect of improving fatigue life, but there are cases where
compressive residual stress cannot be sufficiently introduced near the weld toe because of space constraints
for the ICR treatment. How the difference in the range where the ICR treatment is applied in such cases
influences the fatigue durability has not been made clear. Furthermore, the effect of the combined use of
the ICR treatment with the semicircular notch method on fatigue durability has not been sufficiently
investigated.

In this study, we prepared specimens with fatigue cracks at the weld toe on the deck plate repaired by the
ICR treatment in different ranges, and conducted a fatigue test with them, as well as FE analysis that
reproduced the same test conditions, to identify the effect of the difference in the ICR treatment range on
the improvement of fatigue life. Furthermore, the fatigue life improvement effect of the combined use of
the ICR treatment with the semicircular notch method was revealed through fatigue tests and FE analysis.
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