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ibs. per square inch tit the end of sevcn
days, provided the operator undersiands
the work of testing, for it is by un ineans
the easy simple task it appears, to prop-
erly test a cernent ; il rcquircs experience
and care. It is rtsual and tecessa.rv thiat
the temperatuire of thc mont and water bc
kcpt as ilear>' uniforni as possible, say
70' F., in, order ilhat comparable tcsults
nîay bc hid. l>rofessor Unwin, iii a re-
cent Imper, questions the utility of sudi
rigoretus conditions, cl;îmnî;n that cernent
is subjectcd to ail sorts of conditions in
work and that the test ouglit ta conforin
ta the use ta ivhichi it is ta be subjected.
Other able men have doubted the benefit
of the liot water test. lt is obvious that
usually cernent trili flot be used wvherc bot
water is flowing freely, bience the query
naturally arises, %why test cernent with it ?
The answer is :thlat hot wvater acceterates
the iveak points in deveioping ; that wblat
would require several weeks or niontits
ta be learned frorn cold %vater can be haid
in frorn 24 tO 36 beurs by using bot water.
Further, in this country it is frequcntly
necessary ta use hot %vater ana beated
sand in building during the winter rnontlis.
The extraneous conditions affect small
simples ta a grenter degree titan in the
large masses in %vorks, and, after all, tests
are merely for coniparisan, it bcing rightly
considered that the best saimples wiII give
the best resuits an a large scale. Othier
points, such as colar, etc., have reaily no
sigoificance. Here arc twa simnples of
the same cernent and a sliglit différence
in treaimenh bias produced a marked dif-
ference in the colar. One was imrnersed
in a vapor bath immediaiely after iiixin.g,
the other xv'ss first alloved ta be set ini
the air before being placed in the vapor
bath ; the firsi anc is very ligbt and the
other quite dark.

Sand:- The second ingredient of con-
crete is sand, and it is quite as important
ta use good sand as good cernent ; it
should be dlean, Sharp and of varying
sizes of grain, largely silic.ioub, eN\ciudang
rigorously mica, pyrities, lam or other
SAf friable inaterial. Calcareaus sands
are seldum or neyer fit for concrete.

Gravel : Mav be clean, pit gravel, ai-
lake shore pebbles, or bettcr broken sye-
nite, trap, gra.nite orlbard inestone. The
principal point requi ring care is ta bave
the inaterials dlean and tbat 'he size shahl
nat be larger than wbat wili pass a ring
Of 2j4-" ta 3" in diameter for the large'.
picces from that size dovn ta tbe size of a
pea or lima beam. A varying sized aggre-
gate will give a mare econaînical and
denser concrete.
DESCRIPTION OF I'ROCESS IN CONCRETE

aIAKING.

The concrete describcd belaw is sucb
as is advised for bridge piers, abutmients,
chimney foundations, engine beds, etc.
Proportions ta be by mecasuie, one part
Partland cernent, tira parts clean sharp
sand and five parts bioken stone or dlean
gravel. The modus operandi found ta
give succcssful results bias been as follorys.
Spread cvenly on a board platform or in a
water tigbit box, twa barrels of sand, on
this sprend one bat rel of cernent ; imix
tharoughly by turning; aver the sand

and cernent at least thre or fotur tirnes,
o0 'lot lieail it, then add ivater, nl)ixing as

as You dIo s0 <il is best ta use a iose in
putting on tîte itater) uinril enouglh is
i)resent ta inake tîte mortar stncb tbat it
iih retain tbe iniprcss of the band tvben
rolled into a bail. Spread into an even
layer, ilien add tbc grave1 by sprcading it
as even as possible. Turn the whale mass
at least tbree tirnes. I t is flot %well ta beap
it ta the centre as is usually donc, the
larger stoîtes îvork ta the outside anci do
not receive tbe proper coînplernent af
mortar. Lo:îd int barraws and sacks
and place ino position as quickiy is pas-
sible, nosv rami thoroughly ta place ; if the
concrete is tno wct it wvill woik up around
the ramimer and wiii not pack. The
I)ropcr test is that atter being well rammcd
it shouid jelly, better bave it too dry iban
toa weî, as it can bc easily ivet dawn.
The doping course sbotild generaliy be
made of r;cbecr mlaterial, anc part of ce-
ment ta rwo, parts of samd giving gaod
results. Ustially the caping course is
trorn two inches ta four inches thick, de-
pending upon the wivhm of the e.ngineer in
charge.

During the past season the svriter con-
strLtcted tsvn bridge abutrnents as follaws:
First, piles wvere driven, the tops being
cut off four feet belaw low water mark.
The piles were then capped svith îo" x 12"
hemlock and rag-balted ta each pile wvith

~fsquare by 2d" long front tag baîts,
running transverseiy with the capping. a
floor of herniock jae %vas lain, the floor
being fully rag bolted ta the caps, curbing
iras then built. on tbe floar ta tcrnpararily
retain tbe concrete, corner piers trere 4"
x 6' studding 2" X 6", spaced 2 ft. centres,
the wvhale bein.o lincd îvitb 2 inch plank
at the corner ; 6' strips were nailed in ta
give a bevel corner, and at the caping a
bevel piece wvas nailed ta the sheeting se
-as tn leave a îvasbi edge ; the abuîtments
ivere 4' 6' thick by 2o fi. long by 5ft.
hiLh ta the bridge seat, a ballast wall 5 ft.
hi,lm b>' i8 inches thick cornpleting the
abutment. Three days afîer the caping
iras laid an the abutrncnt a heavy steel
bridge was placed upon it and ta, days
Iater it iras crossed witb a work train. A
second sample wais an old abutment
îvhich had ta be renewed. It svas scaured
out in places tbree fier below the stone
îvamkL The work of repairing was, first, ta
carcfuliy build a strang curb about two
feet av.ay front the abutment ; anr effort
iras made ta deaden the currer.t îvith
puddle, bag after bar of coocrete was then
carefuliy lowcered inta the hales and
pusbcd ta place, the bags were siitted,and
in a short time it became a homogeneous
mass. A toe rias then forrned ta the curb,
and it is bchieved all passihility of foture
scauring bas been checkcd.

A third example vas as a fotinzation
for a brick cbinîney-na ctirbiog being
required the sides o! the excavation
serving the purpose af a curb. The con-
cretc wnrk merely stood anc day iben
the brmckwork -svas immediately started.
Aithaugh the comnplcted chimney îveighs
serre 2o0,oc00 lbs., giving a pressure of
about 4,900 ibs. per square foot, and lias.
been subjected ta some ver highi wind at

tirnes, it bias given a very satisfiactory jab,
flot a crack or appenrance of stln
having occurrcd.

Anombier exaînple of the aidvantatgc ta
be had frram concrete is in engine beds or
faundatian for generators in electrie
powver and bigbt work, a mnmber of wbich
bave been built under the îvriter's super-
vision. [n fact whierever Stone or gtavet
cao bc had concrete cao be econornicaliy
mnade. It is peculiariy adapted ta trying
.and difficuit locations, as in bridge piers,
abutments, chiminey caps, faunidations
under 'rater for dams, docks, wbarves, &c.
A lcss section can gcneraliy be taken titan
is required for Stone from the fâct of its
mono-litbic character, greater îveight and
strength. A principie foi guidance is to
s0 design the warlc as ta neyer leave a
sharp or thin corner. In conclusion, a
description o! a rcent test made under
the writer's direction ivili be given as a
pronfofits unsuitabiiity for flrcproofing.
A smali slab of first-class concrete 2 fi.
ivide, 3 ft. long and 3 in. thick iras very
carefuiiy tnade about to montbs ago, the
slab lias been kept in an office since it
ivas buîit and n'as therefore very bard and
t. y; for the test a smali ch-mmber iras
buiit of terra calta blocks with three
ciased sides and ain ordioary stove-pipe
chimney. The slab ias used for a caver.
A slow, easy tire iras kept going for about
3 heurs, when -the slab had groivn quite
%%arm, Say about 13o F. It iras then
flred liard îî'îîb dry pîne for about 20
minutes, irben tbree or fouîr pails o! water
ivere tbiravn on the under sidcaofthe slab.
The resuit ivas a great înany cracks ap-
peared in the slab. It iras then care-
fully turcd over, when it broke iat a
grcdtniany pieces. Upon furthcr drench-
ing eacb piece agaîn broke up ino
smtaller anes, îvbich îvauld go ta show
that cancrete is anr unsafe and unreliable
material wbere it is hiable te be heated
and then drencbed witb ivater, as would
be the case in any building \,,hee i fire
mîght accur.

Witbin the past two yearsa goad
many buildings bave been «"tire-
prnofed " with concrete,and it would seem
tbat it is a dangerous materiai far such
services. Furtlber experiments on .a
larger scale and with the usual conditions
incidentaI ta city buildings arc required-
before mucbi faith should be given ta con-
crete as a fireproof material. It merely
remains ta be said that the cost of con-
crete is mucli less than good ste or
brickîvork, requires littie or no mechani-
cal SUIi in the work, ane expert mason
for a fareman, the test of the îvork being
donc îîith camimon labar.

The items tat go ta make up the cost
a! a cubic yard cf conctete arc as tolloivs:
iY< bbk Porîtknd (cetent, average ccir in car

lots .$2.30 Pc bantcl.................2.873Z
Mf cubic 3yard ofiand acrazc condition,. i.. -371Y
i cutdcyard of raveýiorbtroecn stonc, (avcrage

_YdiiGs .ay........ ............... .75
Labor, cofmntbrsi.ns pet aay, foTCtflOf

Cur n, ordinn afne gwork as i hhworS
o lwiridges wnttout sp-cially diffcuit

foundations, ec.,_ pet cuiçe yard ot concretc.. .72

'rolul $6.2
The writer bas had piers and abut-

menis cected camplete in place at as low
a cost as $S.oo per cubic yard and às high
as $6.5o, local conditions affecting the cost
sligbtly.


