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ABSTRACT By virtue of stereological approach and geometrical probability theory, this paper presents
3—dimensional reconstruction methodology of size distribution of air voids based on the information of
2—dimensional size distribution of intersecting circle on section plane of concrete. The validity of the
3—dimensional reconstruction technology was verified by a multi—size sphere packing model structure with
periodic boundaries. Then, the previous proposed analytical solution of the nearest surface spacing between
particles was employed to investigate the influence of air void fineness as well as air content on the
distribution of the nearest surface spacing between neighboring voids. The mean value of the nearest
surface spacing obtained based on the above mentioned analytical solution was compared with spacing
factor based on the traditional approach. The result demonstrates that the value of spacing factor derived
from traditional approach is 3—4 times the mean value of the nearest surface spacing at the same air void
content. Development of such framework provides a clue to quantify the spatial distribution of air voids
based on the information obtained from section plane of concrete.

KEY WORDS inorganic non—metallic materials, air—entrained concrete, spacing factor, air voids, size
distribution, 3-dimensional reconstruction
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