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The significance of the bond properties between fibers and cement matrix in the toughness of fiber reinforced concretes was investigated. The bond
of fiber with the matrix was characterized by the fracture toughness (i. e. the critical strain energy release rate) for the interfacial zone and the
frictional shear stress along the debonded interface. Those properties were discussed relating them to the microstructure formed around fibers. The
microstructure formed in the vicinity of fibers are elucidated by the microhardness measurements, BEI analysis and fluorescent microscopy. 
The major results obtained in this study are summarized as follows : 
(1) It was possible to evaluate experimentally the critical strain energy release rate for the interfacial zone from the single fiber pull-out test based on
the compliance method. 
(2) The critical strain energy release rate for the interfacial zone between fibers and cementitious matrix appears to sensitively reflect the
characteristics of the interfacial zone. 
(3) The addition of silica fume and the reduction of water/cement ratio of the matrix resulted in the dense microstructure of the interfacial zone.
However, the dense interfacial zone formed by the addition of silica fume did not lead to the increase in fracture toughness for the interfacial zone. 
(4) Fracture toughness for the interfacial zone is affected by the incorporation of sand grains. 
(5) Observations for the interfacial zone under the fluorescent microscope revealed that the mode of bond failure was not a simple shear failure
which has been assumed in the theoretical studies for the single fiber pull-out process. 
(6) Further work is needed to theoretically discuss the complex phenomena of debonding with the fluorescent microscope.
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