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FUNDAMENTAL STUDY ON STRENGTHENING OF CRUCIFORM WELDED
JOINTS BY EXTERNALLY BONDED CARBON FIBER SHEETS USING VARTM
TECHNIQUE

Takumi OZAWA, Visal THAY, Hitoshi NAKAMURA and Takahiro MATSUI

Vacuum assisted Resin Transfer Molding (VaRTM) as a composite fabricating technique can be used
to apply carbon fiber (CF) sheets on steel structures for repairing and strengthening. This paper deals with
the development of strengthening steel structures before the occurrence of fatigue crack by externally
bonded CF sheets using VaRTM technique on typical non-load-carrying cruciform welded joints. As a
fundamental study, the reduction of stress concentration at weld toe welded joints where fatigue crack is
expected to be occurred are analytically investigated using finite element (FE) model of non-load-
carrying cruciform welded joints adhered with CF sheets. In strengthened FE model, the debonding eval-
uation of adhesive at the end of CF sheets base on principal stress was investigated and the fixation length
and taper design at the end of CF sheets were conducted. The result shows the significant effect of ad-
hered CF sheets on reduction of stress concentration due to the transmission of loading to CF sheets.
Moreover, the regression lines of the relationship between numbers of CF sheet layers and stress reduc-
tion factor was proposed. It was further confirmed that the effect of stress concentration decreases as the

number of CF sheet layers increases.
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