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ABSTRACT

The scope of this paper is to investigate the dispersion of air-voids in concrete.
Different automatic methods of image analysis are proposed to characterise this dispersion
and the distribution of path lengths fiom given points of the cement paste to the air-voids,
using euclidean or geodesic processes. It is shown that the distances between air-voids
increase with gravel content and that geodesic distances are higher than the euclidean ones.
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INTRODUCTION

A concrete is composed of several phases: the gravel, the cement and pores.
Moreover the cement paste is, itself, constituted of several crystalline phases. For civil
engineering materials, the 11otion of pores is complex: it can include i) a large number of
air-voids whose size vanes from some micrometers to several millimeters, and ii) pores and
capillarities corresponding to a very small scale (some nanometers). The air-voids
correspond to entrapped air during the mixing and process route (Whiting and Stark, 1983;
Mielenz er 01., 1958). They are connected with the network of capillary pores in the
hardened cement paste. The presence of this connected network (capillary pores and air-
voids) in concrete has a great influence on the fi*ost resistance of these materials (ATHIL,
1989). This one depends 011 the volume fraction of air-voids, their size distribution and their
dispersion in the concrete. Indeed, upon fieezing, the free water present in the porous
system moves inside this porous set to air-voids where there is formation of ice (Powers,
1949; Powers and Helmuth, 1953; Powers, 1954). The distance for the water to reach a void
is therefore an important parameter to study the frost resistance of concrete.

Due to the large size distribution of voids, the best parameter to investigate is
generally the half-distance between voids (Mielenz etal., 1958; Powers, 1954; Pigeon and






















