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Development of Technique for Observing Pore Structure in Cement-Based Material
Abstract

It depends for physical properties, such as the physical properties of concrete especially
intensity, permeability in pore structure strongly. Therefore, the information on pore structure
becomes indispensable at an understanding of those physical properties.

Now mercury intrusion porosimetry was used for evaluating pore structure widely. However,
it presumes quantitatively how many pore of each diameter exist, the pore is carrying out what
form, and this method cannot acquire the information how it exists in specimen. Especially the
information about the form and position of pore is indispensable to an understanding of the
physical properties in connection with the durability of concretes, such as permeability, also in
fundamental physical properties. It is because it is the important factor, which governs 0sSmosis
and a penetration of the gas inside concrete, or a liquid whether pore is continuing and how the
thing of what size is located.

Then, it aims at investigating the form and position of pore by using the principle of the
mercury pressing method, stuffing into the inside of pore the gallium which is the metal which
metamorphoses easily, cooling, making it solidify above 30 degrees C, and observing it in this
research.

Measurement equipment using this principle as the first phase was made as an experiment,
pore of some hardened cement paste was measured, and the possibility of the application was
examined. The form of pore became almost clear by carrying out field analysis of the form of
the metal pressed fit with an electronic probe micro analyzer. Next, pore structure of cement
paste or cement mortar was measured using this measuring method, and specimens about
change of the structure were performed. As a result, pore structure showed clearly that it
changes under various conditions. Moreover, it was shown clearly that pore structure changes
according to the part also in the same specimen. However, since all the measurement so far
considered change of the pore structure about a 2-dimensional section, it was not clearly
completed about pore distributed in three dimensions onginally.

Then, in order to measure the-like 3-dimensional distribution of pore, polish of every several
micro was performed in the section, and 3-dimensional pore structure was clarified by
accumulating the 2-dimensional section image. Moreover, in order to acquire this 3-dimensional
pore structure and to require much time, the model which presumes the 3-dimensional
distribution of pore from a few 2-dimensional section pore image was examined. For the
modeling, the distribution of pore assumed the distribution noting that it followed the
.distribution of a probability density function, along with the distribution, in space, pore was
generated at random and pore structure was constituted. As a result, although it was the same, a

real image and a difference arise in form, and porosity will need to be inquired from now on.
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Application to the water permeability of the specimen and ion permeability evaluation from
the pore image finally obtained until now was performed. The continuity of pore inside a
specimen has been measured with this measuring method. Furthermore, it was shown clearly
that movement of the substance in the continuity and pore is related, and can presume

permeability.
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