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STUDY ON IMPROVEMENT OF FATIGUE DURABILITY FOR CRUCIFORM
WELDED JOINTS BY EXTERNALLY BONDED CARBON FIBER SHEETS
USING VARTM TECHNIQUE

Takumi OZAWA, Visal THAY, Hitoshi NAKAMURA and Takahiro MATSUI

This paper deals with the development of strengthening steel structures before the initiation of fatigue
crack by externally bonded carbon fiber (CF) sheets using Vacuum assisted Resin Transfer Molding
(VaRTM) technique on typical non-load-carrying cruciform welded joints. The strengthening work by
VaRTM have been proven to be very efficient and convenient even on complex shapes of structures due to
the flexibility of this method. The reduction of stress concentration at weld toe was analytically and exper-
imentally investigated. In analytical study, finite element (FE) models were simulated from a number of
image data (approximately 90 photos) taken from actual experimental specimens by digital camera. In ex-
perimental study, the target specimens of non-load-carrying cruciform welded joints were fabricated in
considering the development length and taper end and subjected to static and cyclic load. In static tests,
good agreement of reduction of stress concentration at weld toe between analytical and experimental results
can be confirmed. In fatigue tests, significant improvement of fatigue lives of strengthened specimens have
been confirmed compared to non-strengthened specimens. From this study, the proposed strengthening
method by CF sheets using VaRTM technique in welded joins can be used as fatigue countermeasure in

practical use.
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