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ABSTRACT

External surfaces, such as those of the mold, exert influences on the orientation dis-
tribution of wires in concrete. Part of the influences is due to compaction leading to wire
segregation in the mix. The influence is restricted to a boundary zone with a thickness
of the same order of magnitude as wire length, i.e. about 50 to 60 mm. Experiments
have revealed this zone mostly to be under-reinforced, while it only extended over about
50% of wire length.

Based on the concept of a partially-planar wire dispersion in bulk of the material,
estimates are derived for orthogonal components of the reinforcement ratio (number of
wires per unit of area, NA) and of the tensile strength of the composite. To that end,
wires violating the boundary conditions are not replaced in the model. The structural
information is of a quasi-local nature, since properties are presented as a function of the
depth under the surface.

Estimates for the reinforcement ratio of a boundary layer with a thickness of half the
wire length correspond well to quantitative image analysis results obtained on about 300
section images of steel wire reinforced concrete (SWRC) containing volume fractions of
wire varying between 0.5 and 3%. Similar data also resulted from a computer-simulation
approach.
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INTRODUCTION

A vast amount of experimental data form conclusive evidence for the existence of
serious deviations of wire dispersion in SWRC from a state of “pure” randomness as
generally assumed in constitutive modelling approaches. On a global level the reinforce-
ment structure reveals anisometry and segregation. In materials testing it is nowadays
well-accepted that such structural features can significantly influence mechanical prop-
erties. More recent investigations by Stroeven and Babut [1986] have additionally shown




















