
T 82 THE CANADIAN ENGINEER
Volume 30.

Ka,er say'. p"'”'"iy
workmanship. All reinforced concreteThouldTe a""1 "“I'' 
impervious as can be contrived, as it is o tC tmo? 5' 
portance to protect the reinforcement - and aLn i! ™" 
true that iron is protected in a„ » although -t is 
reliance should be placed on that‘ tone”'?,"""' T

âsrisssr zztzrir is
practically possible. ’ ‘ 7 watertight as is
causes^which »?

wave and earthquake, the effect of the k -f6 °f wind> 
soil, etc., will destroy ant ?f ? subsidence of the 
But, in practical affaLn “ture h°wever well made, 
infinite, and is content to m Ie^islate for the
ordinary natural violence wdf £5 ? g°°d Lhat 
simplest and most nave. little effect. The
harbors which must resist ain't! 0356 15 tbat of making 
to our harbor ^'‘Ï ?forces. Thank! 
attained, largely empirically °f saccess has been
ment the question of the quality of tt1”ê‘ 3S’dc for tbe m°- 
they had little control ?hev Y J ^ Cement> over which
">« the concretebe s?ron! rSJ°îd ™
portioning the aggregate oh? g Z dense> and- by pro
ved fairly with these’ 3 matCrial which <'om-
measurement of voids and the1?"16?8; But accurate 
Rood concrete of about r -ft H knowledRe that ordinary 
3°% of voids, have not hee?3? ^ °?en does- contain 
Prevent failures which are Iran generally utilized as to 
rosion by the sea. U is not eno^h i° erosion and cor- 
prete should be strong- it ?ust ugh hat ablock of con
servions and impenetrable Th ^ ?,T7 aS Poss!b'e 
■es in reinforced concreTe is v»s«v ““ ^ 

forced concrete has ■ 7
skeleton 
mild

In no case, even at the highest temperature, 
any signs of disintegration or fly in o- and 

chan,cal loss occurred during the test. g’
therJktn bC 5663 ?3t UP t0 a temperature of 500° C. 
the testXe?Ph 3l!eration’ and even beyond that
which is reas $ -°W considerable stability, a circumstance 
biportant ones?™5 IT ^ P°int of view of that most 
oenClT M , repr°°f construction. Before ac- 
be remembered ?10n unreservedly, however, it must 
concrete ire ,1 I 1 1C- tenderest members of reinforced 
peneSte! the 1 v remf°rcements, and that if the heat 
the steel the d ?VC °pe concrete sufficiently to soften
as in the cas ? ructl°n of the building w occur exactly 
as in the case of an ordina ■ • - J

there were 
no me-

of externa??^ tb? be of concrete by chemical action 
been out imd'''?? wblcb f°r tbe purpose of a list have 
sidered unde threeA headings, ma7 b<' conveniently con- 
applied the ' °iIle ^ great number of investigators have 
presultte vf ! ‘° determine wbat is the probable or 
tical imnnrta ‘ C ° concrete, and, on account of the prac- 
themselves ‘ h? P 116 Pr°blem, have chiefly concerned 
destruction ? 1 tbe actbn of one saline solution. The 
since the d ° c°ncrete by seawater has always been, 
used 1 imtfS 'r 6n Pordand cement first began to be 
maritime ? ° mucb concern to engineers engaged in
confusion ofmbd^S ^Thu^h* 3° Ye3rS 3g°-mUCh 
fonnH Kn t existed. Ihus, because magnesia was
tions and exiffiatio??3"1 C°nStituent of various mcrusta- 
clusion , on sea work, the erroneous con-

llme of t?el bthe Se3Water by the action on it of the
nesLtormaflTpTe'sernffip' Z T* qU3ntitIeS °f mag"
»re without influence in ÜTsesX”^." * *

portant work? apcePted that the heaviest and most im- 
has amp7e fme to h dW°?k’ and in this ease the cement 
From consZat^n O?6" bef0re * is exPosed *> the sea. 
use a comparative! exPense, it is sometimes desired to
times dearly boughtZn 'f1'?"?’ bUt ?e savin^ is some' 
dition for a lono-^-f r ° fact’ tbe one indispensable con- 
denseness and I °r WOrk exP°sed to the sea is the 
is difficult to secure??!?06^ °f the COncrete’ and this 
B is impossible to fix a nmZ Cement, 15 u?ed liberally, 
the aggregate Ft- P oportion, as that will dependvoids determined expreyri?SeetmnSt be iudged for itself- tbe
to fill them. When??! 3 7 and enou&h cement used 
terial, such as trass md tZif°°d f°rm of Puzzolanic 
tainly replace a part ofZ ‘ke’ 18 available it should 
calcium silicate with the lime^^’ f°„* use in forminR a 
setting of Portland cement nor,maHy et free during the 
conducing to the obtainment^tW11?^17 °f VaIue’ mucb 
is a necessary condition! 7 1 that imperviousness which
should not be overlooked thatS0Und 3nd laSting work‘ II 
mini two functions If n ,“v amc material can

n aggregate like sanr?03? - groun >t acts partly as 
nely as the cement itself tw •! 'r °nly when ground as 

titious material comes inZ? ’tS fu 1 actlvity as a cemen- 
the use of coarse puzzolnn P-f7L Tbere is no objection to 
!0cal; but, if it hafto K3"? u fUPP'y is abundant and 
is evidently uneconomical t?Ug t from a distant place, it
equally well fulfilled by In USC P3rt °! !t for a purpose 
-°me cases, it might be deg'™? material like sand. In and cement together to an eô???10 grind the Puzzolana 
been objected to bv many en? fineness- This plan has 

an adoration of the cëme? “7 be!ng equivalent to the mixture is sold under its ’.Z th'S view is mistaken if
'Is old name, and the proportions

quali-
a vulneraw ", T°re urgent i rein- 

must be perfect, pi:,- ° S e,eton> and its exo- 
case of external mechanical??? 30d tear is only a 

be further considered. c 0 ence> and need not
fire in Zy^ërioZZfllgZio?1 If?"6? the action of

stated that concrete structure t has been frequently 
and’. as far as inflamSS "l Substaatia,,y «reproof! 
>Ut lt. must be remembered tha set Cerned’- this is true 

containing combined wateïd ‘ .e"'“t 15 a 8ubstance 
these are expelled at i mm ‘ d • bomc acid, and that 

" mlgh, be n7,r“,7srre'j r”™ temped 
Posed to fire would be serious! that a structure ex-
position of the essential cementh? ^ by the dec°m- 
,hlS surmise is, of course coZ ? c°nstituents, and 
amount of deterioration is’less?? Ut’ for a11 tbat 
and the appended table shows the °ne,Would tbmk likely, 
ments made on a cemen! ZrtZinre?ltS °f a few expert 
f 3 t° T by weight. r the usual proportions

tempérer WCre he3bd ’ hour at the following 

1 emperature 
Cent.

the on

ma-
cer-

% Toss calculated 
on cement.
.tS "" aPPreciabIe effect. 
16.68 m° aPPreciable effect.
16.36 0 appreciable effect.
17.06 "" appreciable effect, 
ax.? "" 7° appreciable effect.
22 2d sound—weak at edges
M.S "" S«und-friab,e. Bes'
4.08 :::: S!!"77!in',!v friabie-
=4-36 .... sZdZd‘Stmc,l>' H=ble. 
23"4° •••• Sound—

1, very weak, 
very weak.

“m“t0”7w!K tiïSiàF** «« '« • Portland
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