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EVALUATION OF AIR-VOID SYSTEMS IN CONCRETE BY POINT PROCESS
STATISTICS AND ESTIMATION OF THE CONVENTIONAL SPACING FACTOR

Takuma MUROTANI, Hidefumi KOTO and Shin-ichi IGARASHI

Distribution of air voids in concrete was regarded as 2D spatial point processes. Characteristics of their
distribution were evaluated by several spatial statistics functions. Furthermore, a characteristic distance
between air voids was defined in the nearest neighbor distance function. Correspondence between the char-
acteristic distance and the conventional spacing factor was investigated. Clustered distribution of air voids
due to the presence of aggregate particles were properly estimated by the spatial statistics functions. How-
ever, as far as the cement paste matrix was concerned, it was possible to assume that air voids were distrib-
uted randomly except a range of short distances. Thus, spatial structure of air-void systems, in particular
the characteristic distance between air voids could be simply simulated as a random point process. Further-
more, the characteristic distance of real air-void distribution was almost the same as the conventional spac-
ing factor. Compared to the conventional spacing factor that is obtained by following the ASTM C457
procedure, the characteristic distance is quite easy to obtain. Furthermore, taking account of the fact that
the characteristic distances measured for real distribution in concretes are plotted within the 95% confidence
interval of binominal random point process, air-void systems in concrete can be assumed as 2D Poisson
point process. Thus, a simple equation to obtain the spacing factor from a point process was proposed. The
spacing factor was correctly estimated by the equation. Therefore, the characteristic distance of air voids
defined in this study can be used as a new distance parameter between air voids, alternatively it may be
used as a parameter to estimate the traditional spacing factor.
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