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IMAGE ANALYSIS OF AN AIR-VOID SYSTEM IN HARDENED CONCRETE
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By Koichi AYUTA, Hiroshi SAKURAI and Kan-ichiro TANABE

The standard microscopic technique for the characterization of air-voids in hardened
concrete is a method according to ASTM C 457, but it is a time and effort consuming

process, Recently, a technique using an image analyzing system has been developed for

reducing the time and effort to measure, However, the specimens for the analyzing sys-

tem have to be given surface treatment to distinguish the air-voids in cement paste

matrix.

This paper describes a technique of the new automatic quantitative image analyzing

system using a difference of intensity of illumination for the non-treatment surface spe-

cimens, The surface of the specimen has light coming from three directions for the

stereo analysis. The time required is about one hour to measure the air-void system of a

10 cm square specimen,
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Fig.1 Block diagram of the image analyzing system,
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Fig.2 Shading from three directions.
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Fig.3 Vector to distinguish air-void.

Overhead light

Level to distinguish
air-void

Vector to
distinguish
air-void

Left light Right Iight
Fig.4 Plane to distinguish air-void.
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Table1 Results of analysis,
(1) (2) (3)
Paste Content (%) 26.8 26.6 26.8
Air-Void Content (%) 3.9 4.0 4.7
Specific Surface , (cm?/cm®) 256 255 237
. Spacing Factor (um) 209 208 207
(1) Image Analysis based on the Linear Traverse Method of ASTN
(2) Image Analysis based on the Modified Point-Count Method of ASTM
(3) Modified Point—Count Method of ASTM
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Fig.6 Distribution of air-void.
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