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Evaluation of fatigue durability of steel bridge deck overlaid with
Engineered Cementitious Composite

Assoc. Prof. Takashi Matsumoto, Ph.D.

Hokkaido University

Fatigue crack of steel bridge deck is often observed at

welding locations. This is due to poor welding practice, 3.7120-04
insufficient steel plate thickness, and load repetitions by heavy 2.9296:04
trucks.  Strengthening of existing steel bridge decks is 215988504
necessary to elongate their service life, and, as a possible Eo0sebd
candidate, Engineered Cementitious Composite is proposed i
(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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Dr. Takashi Matsumoto is currently an associate professor of Division of Engineering and Policy for Sustainable
Environment at Hokkaido University, Japan. He graduated from Department of Civil Engineering at University of Tokyo,
Japan in 1992, and he received Ph.D. in Civil Engineering at University of Michigan, USA in 1998. His research interest is in
the maintenance of bridges and structures utilizing fracture mechanics and micromechanics. Especially, his focus is on the
theoretical modeling of fracture and fatigue mechanisms of composite materials and structures. Presently, he is visiting
the Czech Technical University as a guest lecturer in the Erasmus Mundus program, Advanced Masters in Structural
Analysis of Monuments and Historical Constructions.
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