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Non-Linear Fracture Analysis of Concrete Composite

Hay®

Kim. Sang Chel

ABSTRACT

Fracture behavior of cement-based composite material shows significant differences
between theoretical and experimental results when the analysis is carried out on the basis
of Linear Elastic Fracture Mechanics. This may be explained from that cement based
materials develop a large zone of distributed cracking, termed the tracture process zone.
which grows and dissipates a certain amount of energy before a major continuous crack is
formed. Even non-linear fracture mechanics such as fictitious crack model, crack band
model and two parameter fracture model show also some limitations on simulating pratical
fracture behavior because these are based on 2 dimensional analysis and can not explain
the formation of multiple cracks during loading.

This study assumes the concrete to be a multi-phase composite material and simulates
the fracture behavior in two directional modes such as simultaneous deformation mode
(S mode) and progressive fracture mode (PF mode). [t can be known from the study that
multiple cracks are formed when the stresses distributed elastically from a major crack tip

exceed an allowable tensile strength that a prescribed phase can sustain, while the major
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continuous crack propagates. The paper places an emphasis on methods of analyzing the
formation of the secondary cracks in PF mode and of modelling the fracture behavior in SD

mode. In addition, numerical and cxperimental results are compared to investigate the

feasibility of modelling.

Keywoerds : multi-phase composite. non-linear elastic fracture mechanics, fracture process

zone, multiple cracks, crack tip.
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Table 1. Material properties of two-layer system

H material
21.03 kPa
(3.0 psi) (3,05 psid)
10157 N/m | 52185 N/m
(0.058 hs/in) | (0,293 Ibs/in}
H82.97 kPa | 2,399.46 kl’a

L. material
21003 kPa

Material Properties

Young's modulus 15 { x 107

I'racture enevgy O

Tensile strength f

o B (81.55 psi) (348 psi)
. a” 0.25 0.25
<" 0.10 0.10

where, a® and ¢ = coefficients denoting a discontinuity
point in tension-softening curve(see Fig. D
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