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ditions of wvater and under différent exposures, reference
bcbng particularly madle ta frost. AUl tests ivere mnade
in qtiadirtipiicate :

The ist set wvas stubrncrged, aftCr 24 hours, lin
water of laboratory tanks ;

The 2nd set wvas kept on datup boards in a ciosed
tank for the ivholc period, and neyer allovcd ta dry out;

The 3rd set 'vas allowcd to set in the lalioratory,
and thien exposed ta the severe frost and left in open
.air for the whole period;

The 4 th set wvas exposed in front 8 ta ia inuittes
to the severe frost, anti left there for the wvhole period,
except ta take thern out of the nîoulds wvhen they wvere
set or frozen.

ocular ev'ideilc- that their structure wvas injured, and
the test.pieces broke rnast irregtilarly, whilc the otiter
exposures at ab)out oa> F. gave no evidence of any injury
at ail. Co-iling ta the natturai cernent maortar in the 5th
and 6th uines, wve find much different results. The first
ance is decisive, and is that this particuilar cernent mnor-
tar cannot be laid in zero %veather. The first- set were
ai biown ta picces (cxcept the cube), wvhich surprisîngly
stood 1,390 lhs., wvhite the 2nd set, aithough flot quite
bliin ta picces, ail showved extrerne injury.

Thc rnost pecuilixtr resuit is that this same cernent,
neat, if given a fewv hotirs'to set in the teniperate air;
viIli on expostire ta the frost attain a strength highest of

the 4~ condlitions ; this is quite rernarkablc, that while
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It xviii be noticed that these tests were purposcly
made in coid snaps, sa as ta make the tests as severe as
possible.

It vould appear improbable thiat nmortar inuniie-
dîately exposed ta severe frost wvould becorne straxîger
titan that aliowed ta set in a warm atmosphiere, but th.e
resuits of ail the Portland cernent tcsts, both in tension
andi compression (ývitlî ane exception) assert it; andi
aiso that tlîosc aiioîvcd ta set in the laboratory, and
then exposed continualiy, are the wveakest of ait the four
conditions treateti of. Thbs wouid go fair ta dispute the
advisability of covering up inortar laid in frosty
weather.

The next dedîîction from thePoi tland ceixient tests
is that iabaratary tests mtade with briquettes subinerged
give higber resuits tan can bce xpctted ini open air
wark, and therefore that engineers shouid add ta titis
the variaus other degenerating cantingencies, suclî as
bad mixing, dirty sand, etc. A deduction flot nîucli
evidenced in the table is that it is not safe ta iay Port-
land cernent mortar belowv & F., because the 3rd and
4th serbes of 3 ta x Portland exposed at -6 F. gave

the Portland cernent wvas sÈrongest when stubmerged],
the natural cernent wvas stranger in danip air and strong.
est in frost. Indeed, the Portland cernent, in air, for
i ta i mixtures, wvas very uitile stronger than the i to i
narural.

Ail of the natural cernent specimens exposed ta
frost showrd a disintegratcd layer on the otitside about
IM" thick; -,tnderneath this the structure îvas qu<ite sotind,
andi dotibticss rnuch of the variations in tests is due not
sa much ta a wveakening thraughi the whioie mass as ta
a reduceti sectioxiai area.

The last series iatie wvith 2 per cent. brine in milti
weather (ar i inantît (exposed at +7ý<' F.) shoived that
sait increaseti the strength, niaking tliem as .strong as
athers wvere at 2 nionths, Mvienx mîxeti with fresli water,
and aiso again enipliasized the advantage ta titis natui-
rai cernent of open air tests. It wvouid scern that cither
hot water or sait are therefore vcry strengthenirig int
their effect.

Titis series of experarnents wvas carrieti out îvith a
view of obtaining iaore information on the shcaring
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