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ABSTRACT

Mechanical properties of fibre reinforced cementitious materials partly depend on the
dispersion characteristics of the micro-reinforcement. Fibres of different materials and
different sizes are employed. This paper concentrates on steel wire reinforcement. It deals
with the methodology of determining experimentally global as well as local 3-D features.
The meclianical model is designed 011 the basis of mechanisms of damage evolution derived
from image analysis studies.
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INTRODUCTION

The production processes of fibre and \vire reinforced cementitious materials will in general
lead to partial orientation and segregation in the reinforcement structure. Since steel \vire
rei11forced concrete is in civil engineering the most thoroughly investigated one among
the micro-reinforced cementitious composites, this paper will particularly focus on this
material. It is conventionally referred to as steel fibre (instead of wire) reinforced concrete
(SFRC). The extent of partial orientation and segregation is well-documented for SFRC
(Stroeven & Shah, I978; I(asperl<iewicz cf. al, 1978; Stroeven & Babut, I986; Granju KL
Ringot, I989; among others), so that data can be used as a reference.
Mechanical properties along the ascending branch of the stress-strain curve (eg. crack
initiation strength, ultimate strength) have been shown to depend predominantly on global
structural parameters. Hence, first order stereological concepts for quantitative image
analysis can be employed for 3-D reconstruction of the fibre reinforcement structure. A11
overview of the methodological aspects of performing such a 3-D reconstruction will be
given. The efficiency of the fibres is derived from the multitude of cracks i11 the plain
cementitious body. Stiffness or crack initiation strength cannot be improved by the small
fibre additions commonly employed in case of SFRC (say, I % by volume). The profit
from the fibres is derived from the crack control capacity, leading to a moderate increase
in ultimate strength and a dramatic improvement in toughness.
Post-ultimate behaviour is characterized by the formation of mesoscopic fracture process
zones. The loading regime and the boundary conditions determine the number of such
























