
ACTA STEREOL 1994; 13/2: 363-368
PFIOC 6ECS PRAGUE, 1993
ORIGINAL SCIENTIFIC PAPEFI

STEEL WIRE EFFICIENCY IN MECHANICAL
TESTING OF CONCRETE

Piet Stroeven

Stevin Laboratory, Faculty of Civil Engineering, Delft University of

Technology, Stevinweg 4, 2628 CN Delft, The Netherlands

ABSTRACT

In concrete technology steel wires are generally assumed being “randomly” distributed
through the material. The efficiency in improving mechanical characteristics is therefore
expressed in a constant reduction factor with respect to a material reinforced by an uni-
directional system of similar wires. This holds for analytical approaches underlying design
as well as for the experimental assessment of material parameters. Stereological notions
have been employed for modelling partially oriented wire systems. Using this concept, the
orientation distribution is studied of the sub-set of wires responsible for improvements in me-
chanical characteristics. Results are applied to interpret various pull-out test set-ups used
in practice.
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INTRODUCTION

It has been demonstrated by quantitative image analysis approaches that segregation
and anisometry in the reinforcement system will inevitably arise from placement and com-
paction of the fresh mix (Stroeven & Shah, 1978; Kasperkiewicz, Mahnberg & Skarendahl,
1978; Stroeven & Babut, 1986; Granju & Ringot, 1989; and others). Global mechanical
experiments on such specimens as a result revealed anisotropic behaviour in splitting tensile
mode and disproportionally improved bending behaviour.

For correctly assessing mechanical behaviour in tests, as well as for properly estimating
mechanical behaviour (such as for design purposes), models are developed simulating actual
wire dispersions. A practical solution is provided by taking mixtures of portions of 1-D,
2-D and 3-D wire systems. Anisotropy is governed by the relative amounts of 1-D and 2-D
wires. Gradients in the gravity field direction of volume density will reflect segregation.












