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not only by the slope of the ground, the nature of the 
terial encountered, and certain local conditions, but by 
economic considerations as well.

In making conduit locations, from time to time, the 
writer has evolved a diagram, giving the equivalent 
lengths, from an economic standpoint, of various types of 
conduit, which has been of considerable value. For in­
stance, when the locator comes to a point where he must 
decide whether to tunnel through a ridge or follow the 
grade around with a. canal, he measures the length of the 
two possible routes, and, by an inspection of the diagram, 
comes to a ready decision. This not only eliminates con­
siderable loss of time, but, if the diagram has been 
properly constructed, assures a proper and complete com­
parison between the two alternatives as to first cost, de­
preciation, head-loss values, evaporation and seepage loss 
values, interest, taxes, inspection, and repairs.

_ For purposes of illustration assume a case where the 
project under consideration is to be used for irrigation

ma-

ECONOMIC CONDUIT LOCATION.

THE paper entitled “Economic Canal Location in 
Uniform Countries,” by Lyman E. Bishop, Assoc. 
M.Am.Soc.C.E., which appeared in Vol. 74, 
Transactions Am. Soc. C.E., contains a series of 

interesting and useful diagrams, by the use of which the 
locating engineer can quickly determine the economic 
centre line cut for any particular canal section for any 
slope of ground. The subject is followed up, particularly 
in several of its phases, by C. E. Hickok, Assoc.M.Am. 
Soc.C.E., in a paper appearing in the December Proceed­
ings of the Society, who claims that every conduit, unless 
it is in a country of uniform topography, must change at 
certain points from one type of construction to another, 
in order to be built economically and safely. It is rarely 
that a conduit of any considerable length can consist en­
tirely of canal section, but rather it must change to 
flumes, siphons, pipes, bridge flumes, or tunnels, as the 
conditions demand. The points of change are determined,

so have been made. Certainly free lime, in the sense in 
'T lcb it has generally been understood, cannot produce 
he blowing or disruption which 

cement, because an addition of free lime, in the form of 
1grnited calcium oxide, has the effect of reducing expan­
sion by inducing the hydration of particles of hard clinker 
j?rit, in the same way that ammonia or ammonium car­
bonate does so.
t, ^e improvement in soundness, brought about by 
s e exP°sure of cement to a damp atmosphere, lends 
i°2 apparent support to the contention that free lime 
d’fl! ere^ siaked and rendered harmless ; but it is rather 
ab "'U understand how the small amount of moisture 
thefd ^r°m thC air Penetrates the particles and slakes 
Wat ^ llmC- when the enormously greater quantity of 
p ?h USed *n the cement fails to touch it.

. ermore, unsound cement stored for some time in 
fre 1 receptacles, in which, presumably, no slaking of 

e une can occur, becomes perfectly sound.
result X^°SUre -°f cemenî to air for a few days sometimes 
testp^8 m 3n *ncrease in the amount of expansion, as 
hear] ^ ^ ^hâtelier method, and this increase is 
unde7 3 Wa};s Proportionate to the amount of aération 
men r?one. he., the thinner the layer in which the ce- 

is laid out, the greater the increase of expansion, 
artiol 1S KP-hen°men0n Was Ported out by me in 
Pre<5AntP , llshed in I9°7) and was the subject of a paper 
facts tCd t0 thls ' institute by Mr. Butler in 1910. The 
recti are therefore well authenticated, and they are di- 
caused°by°fSed )° thC theory that exPansion of cement is

a statJ6 fknT VCry .HttIe yet of the Properties of lime in 
to hvH °, 80nd solution. It is stated to be crystalline and 
rect e sI°W,y ; but if the solid solution theory be
titv ’i^ry.S,t:^lme free lime is Present in considerable 
J in all Portland 

fnd it h. 
hydrates 
With

occurs with unsound

an

cor-
quan-

cements, whether sound or unsound, 
been satisfactorily explained why the lime 

without expansion in one cement, but does so 
estructive force in another.

often1 1S alS° Wel1 known that a low-limed cement is 
agajn * °re unsoi^nc| than a high-limed cement, which,

> 15 antagonistic to the free lime theory.
ProbalJ T0 VleW 18 that unsoundness in cement is 
Porhan7^-16 the presence of an abnormal silicate, 
P°Und S ^calcium silicate, which is an unstable com- 
v°lume an-r, s,owly disintegrates with an increase in 
to cem‘ the phenomenon of “creeping clinker,” known 
With ; nt makers, is an illustration of the disintegration, 
f°rmed "t38^ yolume, of dicalcium silicate, which is 
and th" W 6n .c^nker contains an insufficiency of lime; 
in Unsk'iTi? simiIar comPound is most likely to be found 
httie s-v U y made cement in which the proportions of 
b'uinp- *1C3’ and alumina are not present in correct com- 
*nsUffic,Weir^ts> °r when the temperature of burning is 
Cates Ier\* y tdffh to induce the formation of those sili- 
Cementan Ruminates which constitute true Portland .

as not
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