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The objective of this study is to clarify the mechanical properties and structural performance of fiber
reinforced PFC, which includes the following 3 issues; to investigate the effect of fiber on mechanical
properties of PFC, to clarify the mechanical behavior to propose the mechanical models of fiber reinforced
PFC, and to clarify the structural behavior of externally prestressed PFC segmental beams.

In the first objective, several material tests are conducted. In the second objective, the post—peak
compressive stress—strain relationship is investigated for the modeling of the relationships. The size
dependence of the flexural strength is also investigated from experiment and numerical analysis to propose
the tensile stress—strain relationships. In the third objective, the bending tests of the externally
prestressed PFC segmental beams are performed to investigate the structural performance, and the
applicability of the fiber reinforced PFC for concrete structure.

At first, from the material test, it was clarified that the relationships between compressive stress
and strain of PFC were almost linear, and PFC with fiber volume content of 2% had high tensile strength.
Next, the post—peak compression behavior showed high ductility, and the stress—strain curve was modeled
using the cyclic compression test result. Based on the FEM analysis using the tension softening curve,
the size dependence of the flexural strength was obtained, and the equivalent specific length for
determination of the tensile stress—strain relationship was clarified.

Finally, from the bending tests of externally prestressed PFC segmental beams, the beam with high
prestressing levels showed remarkable increment of the load carrying capacity with changing of the failure
mode from shear failure to flexural failure. The brittle failure could be prevented by the high levels
of prestress. Therefore, in the case of the members using PFC, utilizing the PFC’ s extremely high
compressive strength and applying high prestress were valid.

From these findings, this study provides the knowledge about the mechanical characteristics of PFC and
propose the mechanical models for the design of the structure using fiber reinforced PFC. This study also
gives the understanding about the effect of the prestress, interface opening behavior on the externally
prestressed PFC segmental beams.
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