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A Study on Fracture Bahavior of Composite Material
Subjected to Simultaneous Deformation Mode
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Abstract

Concrete is a composite and quasi-brittle material. but the previous concepts from
Linear Elastic Fracture Mechanics or Non-Linear Elastic Fracture Mechanics do not
account for the composite characteristics of concrete. Thus. these models can not explain
the reason for the different crack growth across the specimen thickness and the size
dependence of fracture material parameters. As one of methods to solve these problems,
this study aims at the analysis of the fracture behavior of composite material in a micro-
level using the concept of fracture mechanics. The result of analysis using simultaneous
deformation (SD) mode showed that non-linear shape in the load-deflection curve was
formed as observed in the experiments and non-linear analysis. In addition. critical stress

intensity factor and fracture energy did not depend on the number of phases in the

composite, but critical crack tip opening displacement did. From the crack growth profile
study. it was found that a crack gradually initiates from the weakest phase of the

constituents in the S mode and crack length of the less tough constituents is longer than

that of tougher constituents during crack propagation. i
Keywords : composite, simultaneous deformation mode, crack growth. size dependence.
stress intensity factor, fracture energy. crack tip opening displacement.
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