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Figure 6-16 Strength of blended
portland cement containing a poz-
zolan or a blast-furnace slag. [(a),
Reprinted with permission from
Cem. Concr. Res., Vol. 11, No. 4,
P. K. Mehta, Copyright 1981,
Pergamon Press, Ltd.; (b),
reprinted with permission from F.
J. Hogan and J. W. Meusel, Cem.
Concr. Aggregates, Vol. 3, No. 1,
1981. Copyright, ASTM, 1916 Race
Street, Philadelphia PA 19103.]

The upper figures show the compressive strengths of portland cements (<400 m*/kg Blaine)
made with a Greek natural mineral pozzolan. The lower Jfigure shows the compressive
strengths of portland blast-furnace slag cements (>500 m*/kg) made with an American
granulated blast-furnace slag.
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Figure 6-15  Effect of substituting an ltalian natural pozzolan on the heat of hydration

of a portland cement. (From F. Massazza and U. Costa, Il Cemento, Vol. 76, p. 13, 1979).
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Classification and types

Composition

Major uses

Blended portland cements

Portland blast-furnace slag cement

(ASTM Type IS)

Portland pozzolan cement
(ASTM Type IP)

Expansive cements
Type K
Type M
Type S
Type O

Consist essentially of an in-
timate and uniform blend of
granulated blast-furnace slag
or a pozzolan or both with
portland cement, and often
containing calcium sulfate.
Industrial Type IS cements
contain typically 30-40%
slag, while Type 1P cements
contain 20-25% pozzolan.
Compared to portland ce-
ment, both types are ground
to more fine particle size to
partly compensate for the
loss of early strength.

Consist essentially of portland
cement containing an expan-
sive additive. Types K, M,
and S cements, covered by
ASTM C 845, derive their ex-
pansion by ettringite forma-
tion from C4A;S, CA, and
C,A, respectively. Hard-burnt
Ca0 is the expansive agent in
Type O cements.

2.

2,

Low heat of hydration
Excellent durability when
properly designed and
cured

Energy-saving and
resource-conserving, and
generally less expensive
than portland cement

Production of crack-
resistant concrete by off-
setting the tensile stress
due to drying shrinkage
Production of chemically
prestressed concrete
elements

Demolition of old con-
crete without shattering
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Figure 4-8 Effect of cement
b and pozzolan contents on
temperature rise in concrete.
Pggwla g oy o Fp gy ol vawvadg (From R. W. Carlson et al.,
3 7 14 2l 28 J. ACI, Proc., Vol. 76, No.
TIME - DAYS 7; 1979.)

The use of a low cement content, an ASTM Type II portland cement instead of Type I,
and a partial substitution of the portland cement by a pozzolan, are effective means by
which the adiabatic temperature rise in mass_concrete can be significantly reduced.
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Figure 3-3  [nfluence of the
water/cement ratio and nioist
curing age on concrete
strength. (From Design and
Control of Concrete Miv-
tures, 1lth Edition, Portland
Cement Association, Skokie,
M., 1968, p. 10.)
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Figure 3-1 Porosity-strength relation in solids: (@) normally cured cements, autoclaved

cements, and aggregates; (b) iron, stainless steel, plaster of Paris, sintered alumina, and
zirconia; (c) portland cement mortars with different mix proportions. [(a), From G. J. Ver-
beck and R. A. Helmuth, Proc. Fifth In. Symp. on Chemistry of Cements, Tokyo, Vol.
3, pp. 1-32, 1968; (b), from A. M. Neville, Properties of Concrete, Pitman Publishing,
Inc., Marshfield, Mass., p. 271, 1981; (¢), from T. C. Powers, J. Am. Ceram. Soc., Vol.,
41, No. 1, pp. 1-6, 1958.]
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Figure 3-6 Influence of the
aggregate size and the
water/cement ratio on con-
crete strength. (From W. A.
Cordon and H. A. Gillespie,
J. ACI, Proc., Vol. 60, No.
8, 1963.)
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Fe 03 3.0 33 45
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Fig. 1.79 Development of strength of pure compounds according to Beaudoin and
Ramachandran (reprinted from ref. 1.87 by kind permission of Elsevier Science Ltd,
Kidlington, U.K.)
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Figure 3-8 Influence of the
aggregate size and mineralogy
on compressive strength of
concrete. (Data from
students’ experiments,
University of California at
Berkeley.)




