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1 Abstract

Fatigue damage is a major topic in bridge maintenance. The fatigue damage to steel bridge deck has been
dramatically increasing since the first fatigue damage was observed in Hanshin expressway in early 2000s.
Insufficient knowledge of bridge fatigue design and unexpected increase of traffic demand and heavy vehicle
could be the cause of the fatigue damage.

Replacement of base pavement course to steel fiber reinforced concrete (SFRC) has been generally used for
strengthening of steel decks; however, the countermeasure from the topside of the bridge deck could make
serious traffic disruption. Therefore, reactive and proactive maintenance for such steel decks has not been
well progressed so far.

According to the background above, Hanshin expressway has been making an effort on developing new
method by strengthening steel deck from the bottom side. The idea of the new method is to enhance fatigue
resistance by improving the weld joint between deck plate and U-rib plate. Three potential methods were
identified and the effectiveness of those methods was studied in field for making sure of not only fatigue
resistance improvement but also field construction.

This paper will introduce the new retrofit methods for steel deck and describe the effectiveness of those
methods.
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volume of car traffic demand. In order to build
expressways in already urbanized and limited road
width area, it was often necessary to adopt the
Metropolitan areas in Japan had to build the viaduct structure. In addition, light-weight and
expressways in order to pass through the large good handling ability structural member that
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2 Introduction
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