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The progressive fatigue damage is a common problem for civil infrastructures, such as steel and composite bridges. Under 
the low-amplitude but repetitive loading, fatigue cracking may often develop in welded bridge decks, resulting in severe 

damage and considerable maintenance or repair costs. During the past decades, various fatigue repair methods have been 
proposed and implemented, including the hole drilling, grinding, rewelding, welded steel plates and post-weld treatments. 
This paper presents the fatigue test results of seven welded orthotropic bridge decks under pure bending, five of which were 
strengthened by using the externally bonded Fiber Reinforced Polymer (FPR), as shown in Figures 1. The influence of different 
materials of FRP, i.e. Glass Fiber Reinforced Polymer (GFRP) and Carbon Fiber Reinforced Polymer (CFRP), different 
adhesives, i.e. epoxy resin (ER) and acrylates (AC), and different dimensions of the angles, on the fatigue life of strengthened 
decks are experimentally investigated. According to the stress measurements and fatigue life testing, the externally bonded FRP 
angles can significantly elongate the fatigue lives, and longest one may be up to 4.2 times that of the original life. In all tests 
of strengthened decks, cracks initiated from the deck-FRP interface, resulting in the debonding of the angle, followed by the 
final failure of the decks. Under the same circumstances, the AC adhesive is found to be more appropriate than the ER due to 
its longer fatigue life and easier construction. Based on the presented work, suggestions for the design of fatigue strengthening 
of orthotropic bridge decks are given.
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