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CEMENT MORTAR AND CONCRETE*
INTRODUCTION.

The many letters received and 
referred to the Office ot Public 
Roads with reference to the use of 
cement and the adaptability of 
concrete for various purposes have 
made it seem advisable to issue a 
short bulletin on the subject, in 
which aproper method of mixing 
concrete is described, together with 
a few of the many uses for which 
concrete is well adapted. No 
attempt has been made to give a 
technical discussion of the subject 
the sole objects being to treat in an 
elementary way those points in 
concrete construction which are of 
particular interest to the farmer.

CEMENT.
The term “hydraulic cement" 

is applied to one of the most useful 
materials of engineering construc­
tion and one which in recent years 
has become widely extended in its 
field of application. Hydraulic 
cement possesses the property of 
hardening, or setting under water, 
in which respect differs from lime, 
which does not harden except in the 
presence of air. Thus it is evident 
that in all places where air is exclud­
ed, such as foundations, thick walls, 
etc., cement mortar should be used 
instead of lime.

Only two classes of cement will 
be discussed here—Portland and 
natural. The difference between 
these is due partly to the method 
of manufacture and partly to the 
condition and relative proportions 
of the materials employed, which 
are, generally speaking, limestone 
and clay. In the manufacture of 
Portland cement the separate mater­
ials are mixed in such proportions as 
have been found by experience to 
give the best results. The mixing 
is done by grinding the materials 
together in mills, after which the 
mixture is burned at a very high 
temperature in kilns, and the result­
ing clinker ground to an impalpable 
powder is known as Portland 
cement. In the case of natural 
cement the materials used have been 
already mixed by nature in approxi­
mately the correct proportions, 
being found in the form of a rock 
which is generally classed as a clay 
limestone, or a limey deposit techni- 

.cally called calcareous clay. This 
material is burned at a much lower 
tempeiature than Portland cement. 
When the manufacture has each 
ingredient absolutely under control 
and can adjust the proportions lo 
suit all conditions, it is reasonable 
to expect that a better and more 
uniform product will result than 
when the materials are found already 
mixed. Portland cement is far 
more extensively employed than 
natural cement on account of its 
superior strength, although the
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latter is frequently used in cases 
where great strength is of little 
importance. The superior strength 
and durability of cement is comp­
ared with lime, together with the 
low price at which it may now be 
produced, have caused the form to 
replace the latter in engineering 
construction to a great extent.

storing cement.—In storing 
cement care must be exercised to 
insure its being kept dry. When 
no house or shed is available for the 
purpose, a rough platform may be 
erected clear of the ground, on 
which the cement may be placed 
and so covered as to exclude water. 
When properjy protected, it often 
improves with age. Cement is ship­
ped in barrels or bags, the size of 
which usually are as follows :

Hulk and weight of vrmcnt in ordinary barrel» 
and bag».
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CEMENT MORTAR.
Cement mortar is an intimate 

mixture of cement and sand mixed 
with sufficient water to produce a 
plastic mass. The amount of water 
will vary according to the proportion 
and condition of the sand, and had 
best be determined independently 
in each case. Sand is used both 
for the sake of economy and to 
avoid cracks due to shrinkage of 
cement in setting. Where great 
strength is required, there should 
be at least sufficient cement to fill 
the voids or air spaces in the sand, 
and a slight excess is preferable in 
order to compensate for any un­
even distribution in the mixing. 
Common proportions for Portland 
cement mortar are 3 parts sand to 1 
of cemenf, and for natural cement 
mortar, 2-parts sand to 1 of cement. 
Unless otherwise stated, materials 
for mortar or concrete are consid­
ered to be proportioned by volume, 
the cement being lightly shaken in 
the measure used.

A “lean" mortar is one having 
only a small proportion of cement, 
while a “rich" mixture is one with 
a large proportion ot cement. 
“Neat" cement is pure cement, or 
that with no admixture of sand. 
The term “aggregate" is used to 
designate the coarse materials en­
tering into concrete usually gravel 
or crushed rock. The proportion 
in which the three elments enter in­
to the mixture is usually expressed 
by three figures separated by dash­
es—as, for instance, 1-3-5—meaning 
1 part cement. 3 parts sand, and 5 
parts aggregate.

In the great majority of cases 
cement mortar is subjected only to 
compression, and for this reason it 
would seem natural, in testing it, 
t o determine i t s compressive

strength. The tensile strength of 
cement mortar, however, is usually 
determined, and from this its resist­
ance to compression may be assum­
ed to be from eight to twelve 
times greater. A direct deter­
mination of tire compressivestrength 
is a less simple operation, for which 
reason the tensile test is in most 
cases accepted as indicating the 
strength of the cement.

Mixing.—In mixing cement mor­
tar it is best to use a platform of 
convenient size or a shallow box. 
First, deposit the requisite amount 
of sand in a uniform layer, and on 
top of this spread the cement These 
should be mixed dry with shovels 
or hoes, until the whole mass 
exhibits a uniform color. Next form 
a crater of the dry mixtures, and 
into this pour nearly the entire 
quantity of water required for the 
batch. Work the dry material 
from the outside toward the center, 
until all the water is taken up, then 
turn rapidly with shovels, adding 
water at the same time by sprink­
ling until the desired consistency is 
attained. It is frequentiy specified 
that the mortar shall be turned a 
certain number of times, but a 
better practice tor securing a uni­
form mixture is to watch the oper­
ation and judge by the eye when 
the mixing has been carried far 
enough. In brick masonry the mis­
take is frequently made of mixing 
the mortar very wet and relying 
upon the bricks to absorb the 
excess of water. It is better, how­
ever, to wet the bricks thoroughly 
and use a stiff mortar.

Grout.— The term “grout" is 
applied to mortar mixed with an 
excess of water, which gives it 
about the consistency of cream. 
This material is often used to fill 
the voids in stone masonry, and in 
brick work the inner portions of 
walls are frequently laid dry and 
grouted. The practice in either 
case is to be condemned, except 
where the conditions are unusual, 
as cement used in this way will 
never develop its full strength.

Lime and Cement Mortar.—L. 
C. Sabin a finds that in a Portland 
cement mortar containing three 
parts sand to one of cement, 10 per 
cent of the cement may be replaced 
by lime in the form of paste without 
diminishing the strength of the 
mortar, and at the same time rend- 
dering it more plastic. In the case 
of natural cement mortar, lime may 
be added to the extent of 20 to 25 
per cent of the cement with good 
results. The increased plasticity 
due to the addition of lime much 
facilitates the operation of laying 
bricks, and has caused lime and 
cement mortar to become largely 
used.

Cement Mortar for Plastering. 
—In plastering with cement, a few
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