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FOUNDATIONS IN CONCRETE.

In forming the foundations of a building
it is in portant to ascertain the nature of
the subsoil and the resistance which °
will offer to the pressure to be put upon |l.
Where the architect has solid rock to build
upon it is only necessary to remove the top
soil and level or scarp the surface of the
rock before he places his walls upon it
But in the large majorily of cases the sub-
soil is of a yiclding nature, so that when it
is pressed heavily upon it will sink down
and be squeezed out Jaterally. It then be-
comes necessary {o excavate tfenches to
some depth in order to get lateral resistance
from the surrounding carth and to prevent
the sitking down ofthe foundations. This
Interal resistance varies greatly with the
character of the soil, and also dep~nds
upon the depth of the trenches in which
the concrete foundation is laid. It is found
that when the soil is dry carth its resist-
ance is nearly eight times as great as
when the soil is dry fine san‘!, and that it
is four times as much as when the soil is
common sand. We must therefore make

e aypetficial arcas of our foundations in-

versely proportional to these amounts ,
thus the area for common sand must be
four times as great as for dry fine sand,
and eight times as great as for dry carth,

The lateral resistance of the subsoil is
also directly proportional to the depth of
the trench, the earth at a depth of 10 fi.
offering twice the resistance of that at a
depth of 5 ft. where the character of the
soil is the same throughout. In the case
of dry earth, when the trench is 5 ft. deep,
the safe load that we can place upon itis
three tons per square foot, but where the
soil is wet clay the safc load does not ex-
ceed 8 cwt. per square foot.

Suppose, for example, that we have a
wall 18 in. thick, the height being 4o ft.
and the weight 1 cwt. per cubic foot ; then
the load will be 60 cwt. for cach lincar
foot of walling, and if we add 10 cwt. for
the weight of each foot of roofing and 20
cwt, for two floors, we have a total of go
cwt. pressing upon each foot length of the
trench. Dividing this by three tons, or 6o
cwt., in the case of dry carth, we find that
134 ft. is the least area of foundation re-
quired for every foot length of walling, se
that no footings are actually necessary,
and the concrete need not be wider thon
the thickness of the wall, Where, how-
ever, the soil is wet clay, the least area
must be eleven square feet for every lincar
foot ot wall, or the footing must extend 43
ft. on each side of the 18 in. wall,

In the above examples the depth of the
trench is supposed to be 5 ft., butif the
depth is 50 fl., then half the above area of
foundations will suffice; sothatin the case
of wet clay the footings nced not extend
more than 2% ft. on each side of the wall.

The object of using concrete in founda-
tions being to distnibute the Joa i uniformly
over the whole surface ofthe trench, it is
essential that it should have @ sufficient
thickness to prevent it from cracking
across owing to any unevenness in the
soil, or from the soil being harder at some
powts than at others, sinve the resistance
of this material to transverse stress is not
great. No concvete foundation should
therefore be less than 12 mches i thick-
ness, and in cases of wet clay orloose

sand it mu>c be much greatey, its resist-
ance 1o transverse stress increasing as the
square of the thickness (or depth), a mass
of concrate 2 feet thick offering four times
the resistance to this sort o stress that a
mass 12 inches thick will offer.

Where the soil is loose and yielding and
the building to be erected thereon is very
heavy, it is somctimes necessary to use
piles before laying the concrete founda-
tior.3, and to drive them downto a firm
bottom. Piles, which are long, squarc
baulks of timber shod with iron, are gener-
ally driven untii the resistance of the earth
amounts to 2,000 Ib.\or 3,000 “)per square
inch of horizontal section. They are
driven into the carth by means of a heavy
iron ram, which is let. fall from a height
upon the head of & pile. The resistance in
tons can be calculated by dividing the
square of the rim's weight by the ram's
weight added to that of the pile itself (all
in tons), then multiplying by the height in
feet through which the ram fell at its last
stroke, and dividing by the distance in

" fractions of a foot through which the pile

sank at that stroke. For example, let the
weight of ram  be one ton, that of the pile
three-quarters of aton. the height which
the ram fell 10 feet, and the amount the
pile sank 3-rooths uf a foot. Then calcu-
lating by the above rule, we find the re-
sistance of the ecarth to amount to 190 tons;
and if the pile is 12 inches square the
resistance will be 3,000 1b. per square
iuch, and one-fifth of this, or 6oo Ib., may
be taken as the utmost load per square
inch that can with safety be placed upon
ity provided the pile has reached a firm
bottom. ..If,. -however, the .pile has.failed
to do so, the safe load will not be more
than haif the above, or 300 Ib. per square
inch.

A ram weighing one ton and falling 10
feet produces a pressure equivalent to
twenty-five tons on the head of the pile;
ifit fell 20 fect the pressure on the pile
would be thirty-six tons, the pressure being:
oroportional to the square root of the
height.—Illustrated Carpenter and Builder

PORTABLE...
Gravity Ooncrete Mixer

The CHEAPEST, SIMPLEST and BEST
Machire for mixing concrete ever invented.
High (irade Concrete at low cost.

E. F. DARTEELL, RGENT, 130 ST. JENES ST., HONTRFAL

MAKING CEMENT WALLS BY
**POURING " THE MATERIAL.

Some time ago an article appeared ic

one of the well known periogicals by J

Thomas A. Edison in which he suggest
ed the bwlding of houses and other
structures by * pouring” the material, and
in order to demonstrate the practic-
ability of this form of construction John
R. Pisel, of Akron, Ohio, has lately built
the basement walls of several of hi:
houses by this method. Ir executing the
work Mr. Pisel states that he used planks
16 feet long, 2 incbes thick and 12 inches
wide, two planks being bolted with three
iron bolts, so that the space between the
plnn :s was 12 inches, this, of course,
giving a 12-inch wall. The planks were
laid lengthwise on the ground where the
wall was built, and the space was filled in_
between them with a mixture of 1 part ce-
ment and 3 parts coarse sand or pebbles,
This nnxture was ** poured ” 1 slush form
and then boulders, or, as ti.ey are termed
in that locality, “nigger heads,” were
dropped in. When the space was filled
more plank was put on and the lower set
removed, this opuration being continued
until the [proper height was reached.
Wooden pins were used through the wall
at points where it was desired to put in
pipes for water, gas or sewer, as after the
mixture bhad sct 1t was almost impossible
to penetrateit.

Mzr. Pisel states that the running lengtt
of the walls was 110 feet, and that the cost

of this process was only a hittle more tha
half what a brick contractor demandec
for building an 8-inch wall.
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PORTLAND CEBMENT
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Magnet Brand

MADE AT SHALLOW LAKE, ONTARIO
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