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Experimental Studies on the Behavior of the Porosity in Cement Paste
by

Hisashi Fujimura, Kenji Sakara, Hideo Kivama and Shinzo Nismieavasui

(Department of Civil Engineering)

Synopsis

In this paper, the authors describe theoretical and experimental studies on the
behavior of the porosity in cement paste or mortar, Main results which have
been obtained by them are as follows.

(1) The porosity (capillary~, gel- and total-porosity) in cement paste and mor-
tar, and specific gravity of matrix (solid products and hydrated cements) can
be theoretically determined with following assumptions, that is, the amounts of
minimum combined water required for complete hydration and the volume of
gel water. And, the rate of hydration of cement can be estimated from the ex-
perimental relations between porosity, specific gravity and water cement ratio.

(2) In cement paste, the strength and elastic properties are shown on linear
relationship to the capillary porosity in cement paste, irrespective of the condi-
tions of mix proportion and methods of curing. (Received May 1, 1971)
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* Fig. 5 Theoretical relations between p, and P:
in which are expressed as the parameters
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Table T The physical properties of used cement
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pecific ., . .
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Table T The chemical compositions of used cement
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Mixing conditions
Items
of Paste Mortar
. Mixing proportion
testing w/c (%) | w/c (%) | (cement ; sand)
(by wt.)
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Strength| 30, 50 60, 80 1:3
70, 90 1: 4
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Fig. 17 Relations between tensile strength and
the capillary porosity (Paste)
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Fig. 18 Relations between modulus of elastic-
ity and the capillary porosity (Paste)
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Fig. 19 Relations between compressive stren-
gth and the capillary porosity (Mortar)
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Fig. 20 Relations between tensile strength and
the capillary porosity (Mortar)

1:3 Mortar

Ng 3.5 T
\bT) [S] ’—63 days
= Tl7
S 30 ond ~ i |
X @ |28 ~
Z 12
[¢a]
2 2.5
3 ©
® 20
S o) o
2 o)
=
g 15 6]
=

Lo 20 25 30 %

Fraction of the capillary porosity, P.(%)

Fig. 21 Relations between modulus of elastic-
ity and the capillary porosity (Mortar)
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