
strengthi of miortar. The method adopted was as fol-
lowvs:

A Thiree bricks placed, as showvn in
sketch, were cemented together,
and tested at the end of one
month. It was found that by
placing pieces of soft wvood at1.AA. an action as nearly as
possible a shear wvas obtained,
and gave very satisfactory results,

t the pressure being practicallyt concentrated along t2e twornr
tar joints. No side pressure wvas
applied, because the desire wvas ta
obtain minimum results where
friction was flot assisting.

The conîbined effeet of adhe-
sions and friction can easily be

A A conîputed if the adhesion and
super.iniposed load are known.

The results are divided into lime mortar, natuiral
cernent inortar and Portland cernent mortar, also into
il, and -k' joints, also into flat, common, uvikeyed bricks
and pressed Laprairie brickkeyed on one side. (i) The
lime niortar was mixed i lime to 3 of standard quartz
sand, by weight ; (2) natural cè,nent mortar wvas mixed,
i of NO. 2 natural cernent to il standard sand ; (3)
Portland cernent mortar was rnixed, i of No. 5 Portland
cernent ta 3 standard sand. (Se exhibits of bricks with
mortar attached.) The test pieces were chiefly allowed
to stand in the lab.)ratory at a temperature of 55 ta
650F., but one set of natural cernent mortar and two of
Portland cernent mortar were duplicated by imrnersing
in wvater for 29 days, after setting in air 24 hours before
submersion.

These resuits point out niany interesting facts : .(a)
the fiKst fact noticeable is that the results are independ-
ent of the thickness of joint; this is true of lime and
cernent waters. (b) The next one is not evidenced to.
any extent in the table, but wvas quite apparefit ini the
testing, viz., that the adhésion o! the mortar to the
brick wvas gr-eatest when the mortar was put on very
soft, and least whtn the mortar wvas dry. This will
làrgely uphold the use of soft mortars by niasons, aibeit
their reason is a piirely selfish one, the mortar being;
easy to handle. The tensile tests of cernents made, very
soft are lower than when the mixture has the minimum
amiount of water for standard consistency. But for adhe?
sive tests the case is evidently the reverse. It may be here
mentioned that in these tests aIl brickswere thoroughly.
soaked with water before the joints were laid. (c) Coin.
ing nowv to the tests on-limne mortar, the shears were
througli thé mortar, except in the 4 th experiment," and
therefore they are quite independenit of the key of -the
pressed brick on the surface .of adhesion. This would'
point out the fact thatkeyed-brick are superfluous in liruie
niortar joints, and the shearing strength per square inch

averages about ioi Ibs. per tq. inch. The tensile strcngthi
of the same mixture at the saine age wvas 30 lbs. Per Sq.
in. and the, compressive strength 102 lbs., per sq. in. (il)
The natural cernent mortar showved distinctly that its
adhesive stretigth wvas not as great as its shearing
strength, wvhich is the reverse of the lime mortar tests.
It also showved that the keyed brick aided in some un-
known wvay, for the results on them are 3 times as
great as ivith the common flat brick. 0f course this
rnay have been, and probably wvas partly due ta the
different surface of adhesion. In 5 tests out of .21
made on the natural cernent inortar, the mortar sheared
through, and the average of these 5 was 97 lbs. per sq.
inch, wvhich gives the shearing strcngtli proper, while
tleaàVorh-ge adheésiie strebgth o! the X3 tests in air
wvhich carne loose frorn the bricks WvaS 26 lbs. per sq.
inch in common brick, and 48 lbs. per sq. inch on
Laprairie pressed brick, and 38 lbs. per sq. inch on
Laprairie pressed brick for three tests subrnerged in
water for the wvhole period.

This would show that the adhesive strenigth is
nearly twice as great on pressed brick as common
brick, and that submersion in water had a rather harrn.
fui effect than.otherwvise, on the adhesive strength, and
wvas certainly of no benefit.

The tensile strength of the same mortar at the
saine age wvas 132 lb3. per sq. inch; the compressive
strength wvas not obtained, but would have been about
i,ooo lbs. per sq. inch. The hints ta be taken froni
these 1.tests are that pressed brick loeyed *on-both -sides
wvil Lv uch higher, resuits tlîar flat codrnmon.bric<s,
and %5ould probably place. the shearing strength of such
joint1 at ioo Ibs. per ýst. inch, and nÏake it Iargely inde-
pendent of the consistency of the niortar. Also that
the shearing strength* is very much higher in proportion

ta the tensile strength than wvas the lime mor-
tar shearing s.trengtli ta its tensile strength,
but about thé saine -proportion ta its compres-

jsive àtrength, i.e., Io ta, 1. 1

* it beconi ing evident that the thickness of
joint had no .apprediâble effect, the Portland
cerment mortar tests were made aIl inch
thick. The results 'e surý'rising1y' low. The

___ adhesion on the coM'mon .brick is about the
jsarnefor air.drying" or submersion in wvater,

-,and is slightly less: than haif that of natural
cernent mortar tests, à! i ý: to i. This is a sig-

nificant fact, for while a nâeat tensile test o! No. 2 natu-
rai cernent four weeks. oId i5 268 Ibs., the No. 5~ Port-
land is 459 lbs. for the samne age, and a 3 ta i No. 5
Portland is 82 lbs. for saine age' rhus wvhiIe any test o!
this cernent would show that a 3 ta i mixture o! the latter
would be .nearly eqtkal _ta a i~ ta i test on the former,
yet in their adhesive praperties ta common brick the
heavily dosed sand mixture wvas o *nly haif as strong
as the naturai cernent mortar with a smaller dose
o! sand; wve might eas *ily have expected this, but the
main point is: is it taken account o! ini considering
the comparative values-of these mixtures, that the
adhesive strength of a Portland cernent mortar
heavily dosed wvith sand is low .as compared wi th a
vveaker, but richer, mixture of rnaJtura1 cernent mortar ?
The shearing of Portland niortar shows that the'adhe-
sicon ta pressed brick is greater than ta common.brick,
but not in ,such proportion as in natural cements, being
li Or 2 ta z in place of! 3 ta zi i.n thie:latter. 1 But here
again. comes out the advantage givenq to,..Portland
cernents by test.ing them under Water, the subrnerged
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