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ABSTRACT 

New developments of a computational model for simulating the behaviour of fibre reinforced 
cementitious composites (FRCCs) that explicitly predicts the development of micro-cracks and their 
coalescence into macro-cracks are presented. The model employs micromechanics based analytical 
and semi-analytical solutions that account for the interactions between fibres as well as a new 
approach to up-scaling.  

The approach builds on a micromechanics based constitutive model [1] for FRCC that employs (1) 
an Eshelby two-phase composite, (2) directional microcracking, (3) an exterior point Eshelby based 
criterion to model crack-initiation in the matrix-inclusion interface, (4) rough crack contact and (5) 
the crack-bridging action of fibres. The new approach focuses on the development of a shear-lag 
interaction zone model for the problem of two non-aligned overlapping fibres embedded in an elastic 
matrix in which the fibres are initially bonded but subsequently pull-out according to a friction law. 
The stress distribution given by the two non-aligned overlapping fibres solution is subsequently used 
to describe the formation of micro-cracks. Assuming statistical distributions for both fibre overlap 
and relative fibre orientation, the shear-lag model is then integrated to simulate the interaction 
between multiple non-aligned overlapping fibres. Furthermore, a microcrack coalescence macro-
crack formation criterion is proposed based on a solution for doubly periodic arrays of cracks bridged 
by short fibres [2]. 

The proposed model is validated against a series of experimental data as well as numerical results 
from finite element solutions in which the FRCC constituents have been simulated as discrete 
elements. 
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