d

X7} A= 232(EQ| QiFma| HEM 2et KT

I

A Study on the Tensile Failure of a Notched Concrete
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ABSTRACT

A 2-cdimensional homogenized crack model together with finite element procedure is
proposed to investigate the crack generation and propagation within concrete specimen
subjected to tensile loading. Constitutive velationship of the concrete including a tensile
crack is derived through the consideration of a velocity discontinuity along the crack face
and equilibrium as well as compatibility cquation at the same time. When a strain
softening material law is used for the modelling of a tensile crack, a 1-dimensional
analytical solution for the homogenized crack model is also derived to demonstrate that
the proposed model is independent of the mesh size and numbers.

The numerical analyses of notched concrete involving 1- and 2-dimensional finite
clement models are shown to be consistent with those from experimental data.
Furthermore, mesh sensitivity of the finite elements including strain softening model ig
successfully overcome. The proposed model can be expanded to higher dimension and

future studies will he concentrated on the modelling of crack propagations in 3-
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dimensional space.

Keywords : Smeared crack model. Homogenized crack model, Velocity discontinuity,

Strain softening behavior, Crack propagation.
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Tabie 1 Material properties of concrete

Compressive | Tensile | Young's | Poigson’s

Net arca | Noteh )
' strength | strength | modulus ratio

M mm | mmsmm k NMPa MPa GPa

A Lol | 4380 366 | w15 | 017
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