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Fatigue crack of steel bridge deck is often observed at 
welding locations.  This is due to poor welding practice, 
insufficient steel plate thickness, and load repetitions by heavy 
trucks.  Strengthening of existing steel bridge decks is 
necessary to elongate their service life, and, as a possible 
candidate, Engineered Cementitious Composite is proposed 
(ECC).  ECC is a unique class of fiber reinforced cementitious 
composite, which exhibits a strain hardening behavior with 
fine multiple cracks.  Unlike typical cementitious materials, 
ECC can sustain tensile stress even after cracking, and it can 
reach its ultimate tensile strain as high as several percent.  In 
this study, fatigue degradation model of ECC based on 
micromechanics is developed, and fatigue durability of steel-
ECC composite deck is evaluated with finite element analysis. 
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