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I ^ th
0£ ® report of the Roads Department of the Province 

Quebec the remarkable growth of the good roads 
Th Vement since its inception is interestingly described, 

the f0n development of each type of road is outlined in 
RePon paragraphs abstracted from the Minister’s

g i published a few weeks ago. 
been Roads.—The maintenanc earth roa s has
fifteen e obiect Of the 
the h years‘ At 
that g,nning of
thoughptehr;od’ al" 
aRes r i e advant- ri! °fhard surface

rtlOst°Ugbt tbat the

tions, did not fail in their duty and, with praiseworthy 
foresight, they laid the basis of a regenerative movement 
which has not ceased to grow since then.

In a country of such inexhaustible, , , resources and such
prospects for the future as Quebec, earth roads 
destined to become gravel or macadamized roads or roads 
treated with bitumen or paved with concrete. This means 
that when traffic with vehicles drawn by animals,

are

over later
with automobiles 
and motor trucks, 
becomes greater, 
then earth roads 
will become insuf
ficient and will have 
to be gradually re
placed by the
faces just mentioned
or by other equiva
lent or better 

With these facts 
in view, the follow
ing conditions 
imposed on munici
palities who receiv
ed grants for road 
maintenance from 
the government, the 
object being to 
make the work done 
serve for future de
velopments. These 
consist: (a) in low
ering the hills to a 
grade of 6 per 
feet, or in going

around them ; (b) in re-making the ditches and giving th 
a regular slope of at least 5 inches per too feet; (c) 
properly draining damp and low spots ; (d) straightening 
too sharp bends ; (e) to removing all stones from the road 
and removing all rocks where its width is not sufficient ; 
(/) properly rounding off the road for a length of one mile’ 
taking care to not put more than a layer of four or five 
inches at a time and to pack it before running the machine 
over it again ; (g) replacing the old wooden culverts by 
tile, concrete, corrugated iron, etc., ones.

The repairs mentioned do not represent all the per
manent repairs that could be done, but it was thought 
advisable not to overload the programme. The municipal 
councils in charge of the work acted on the conditions and 
not only fulfilled them but did more. They widened roads 
not included in the programme ; improved longer stretches 
of road than required, and made various other improve-
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ay, that° ar from having the requirements of the present 
temD°ne can understand why maintenance should be 

|raffic ar) ,°rary work, to meet the needs of limited wheel 
y ®st suSt) trade whose rapid growth was not yet in the 
'0ri'2ed tpCted' Neither had the automobile then revolu- 

^ Oür nasportation, in. this country at least. 
aaPicati0'n ®stry, our agriculture, our means 
r ransf0r 1 a j were nevertheless destined to soon undergo 
e'ads, wh|1',tion. On the eve of such transformation, bad 
,l^p,aing]3l( e an immense obstacle to progress and an un- 
s e PopUlaVeconomic error, were tolerated by the mass of 

Mtho'00'- tbe morrow, a change became neces- 
lea9d Pubi;^ ,n_sisting at once upon having macadamized 

Opinion called for properly kept roads or, at 
t not manifest itself openly, they whose busi- 

at t.knov' public opinion, to listen to it, to interpret 
‘mes- to forestall it and satisfy its just aspira-

ones.
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Fig. 1.—Montreal-Quebec Road, Donnacona (Portneuf). 
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ments. All this was done at a cost less than previously, 
even though the various councils had decided to do the 
work regardless of the poor state of financial affairs. This 
shows the friendly attitude of the public toward the good 
roads movement in the province of Quebec.

Gravelling.—Without overlooking the remarks just 
made respecting the gradual substitution of hard surfaces 
for earth, it may be said that the gravel road is destined 
to render great services. When well made, its surface is 
as suitable for automobiles as for vehicles with metal tires 
and there is no reason why it should not be used instead 
of macadam, especially on account of its comparatively 
small cost. Gravel costs about one-third and sometimes 
one-fourth the price of macadam, 
gravelling, there are some principal points to be 
sidered : the distance over which it must be carted and 
the quality of the gravel. For a distance of 
two miles—if it cannot be done otherwise—carting gravel 
is inexpensive, especially when the gravel is of superior 
quality. Some gravels possess cohesiveness, require 
rolling nor sprinkling, are compressed by the sole weight 
of the traffic (provided it be always followed by running 
the double drag over the road), and their use does away 
at once with a rather considerable expenditure. On the

gravel is recommended. Specifications are never drawn 
up before the gravel is examined in the laboratory. The 
engineers also make a study of haulage distances and 
organization of labor for the benefit of the municipalities-
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no Fig. 3.—Montreal-Quebec Road—St. Pauld’Erinite 
(L’Assomption). Macadam Done in 1915.

In the course of his report, the Hon. M. Tessi'el 
says : ‘Another thing to be considered in studying d16 
the most economical methods of construction, is the ex
traordinary development of our road policy. At an inter
view which I recently had with the members of a very >tt>'■
portant delegation, it was observed to 
ing out of that policy had upset everything, had con1' 
pletely changed the ideas of the rural population, 
done away with all opposition to the new state of thin§® 
we had created ; that we no longer needed to have lecture5 
given, to carry on a campaign ; that the province now can16 
to us, begged us to not stop, even asked us to set aside 
the precautions which the present financial situation W 
poses on us. Such dispositions on the ratepayers’ P^ 
should not displease us, for we really have wished for such 
mentality, have brought it about and we wish to mainta*1’ 
and even develop it if necessary. But, as we said at the 
beginning of last season, we must continue on a reasC1' 
able upward path that is in proportion to the resources 0 
the province, in accordance with the march of events. / 
this moment, our political life, or at least our financial l*^1 
is bound up with the financial life of the whole world' 
That means the obligation under which we are placed ^ 
not arrest the impetus that has been given to seek the 
easily accessible means to meet first needs for

that the cattyme
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Fig. 2.—Edward VII. Road, Parish of Napierville.
(Upper) Laying Gravel on Fluxphalte.

(Lower) Finished Road.

other hand, the same gravels have in most instances, a 
co-efficient of hardness lower than that of less earthy 
gravels. The latter are harder, but have less cohesiveness 
and this defect must be overcome by rolling and sprinkling, 
although, properly speaking, the most economical method 
and that generally followed calls for neither rolling nor 
sprinkling. Good gravel which binds well and which lies 
at a normal distance should evidently be used in preference 
to a harder gravel lying too far from the spot where it is 
to be used. Only in the case of bitumen gravelling is it 
advisable to use gravel not sufficiently hard, even if found 
close by. T he principle on which this theory is based is 
that it would be unwise to use capital for an improvement 
most of which would not be permanent. Although the 
gravel surface wears out as the earth one does, and as 
also does a stone surface, if the road, when gravelled, is 
properly kept, a very considerable portion of the gravel 
remains and serves as a foundation, as it were, for fresh 
layers of gravel.

Gravel which does not contain more than 20% of 
earthy substances cannot be accepted for normal gravel
ling. In such cases, the use of stone covered with such
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Fig. 4.—Levis=Jackman Road—St. Georges (Beauc6)’ 

Conveying Gravel with a Traction 
Engine and Trucks.

time. We have not failed in it; after deciding, last sPr"]p 
to spend a certain amount, we set to work and divided ^ 
that amount in the most rational and equitable 
possible. After several weeks of arduous labor, we . 
ceeded in starting work again throughout the pr°v,n

1
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considering the late date at which we began, it will
s^.that, notwithstanding the financial crisis, the many 

r* cMt*es due to rectifying estimates and applying such 
not 1 ^ estimates, the amount of work done is not only 
th 6SS’ *s 8:reater, all proportions considered, than 
0j.e amount of work previously done. The total length 

lQads made with gravel or stone by municipalities last 
eas°n was 97.68 miles.

Macadam.—As in 1914, the province was divided into 
s nets for the purpose of inspecting the macadam in 

a ^rse °f construction. The supervision of such important 
Xy c°stly work is one of the things whose organization 
(. 6 ave most at heart. We strive to improve it from day 
. ay and to get the maximum of efficiency from each 
lnsPector.

10 MAKING BOTTOM FOR PILES BEFORE DRIVING.
he
id

T is quite common practice to deposit filling of 
suitable material between and around the piles of a 
pier both to increase the resistance of the structure as 
a whole to lateral displacement and to increase the 

columnar strength of the piles themselves by decreasing 
their unsupported length, and also, but to a less extent* 
increasing their bearing power by additional skin friction.’ 
Care must be taken while depositing the fill to bring it up 
uniformly, so that the lateral pressure on the piles as units 
may be equal on all sides. A concentration of material at 

point is capable of disastrous results, viz., springing 
the piles out from under the caps or bowing the piles, 
with a consequent eccentricity of load, or even shearing 
off the piles near the mud line. Nevertheless, the fill is 
usually heaped up along the axis of the pier, sloping both 
ways from the centre line, giving the structure a “back
bone,” as it were. Sand, gravel, broken stone, or rip-rap 
is the usual fill material.

some

I

one

As is indicated in the instructions issued to inspectors, 
are expected to teach the instructors how to make 

jnaca<^am and how to handle the road gangs. They are 
jructed to see that specifications are followed precisely 
ft 'Mended. He is a road maker and' should work with 

e ‘nstructor.
inspections are made in sections of 200 feet, which 

f0 s_taked out beforehand. Width of road, thickness of 
^ 'ndation and number of layers of stone are noted. 
the*1?3^6 fac’l'ties are inspected with a view as to whether 
corre °^e watercourses in culverts and under bridges is

they

This method of filling is described by F. L. Simon in 
the Journal of the Engineers’ Club of Baltimore, who says 
that while it has been employed successfully many times, 
yet it has the decided disadvantage of difficulty in 
trolling the distribution of the fill, resulting in one notable 
instance in the collapse of the structure. Why not, then, 
make the fill before starting the construction? The diffi
culty of controlling the distribution still obtains, but—and 
herein lies the great advantage of this method—strict uni
formity of distribution is not essential and the entire 
hazard of the first method is obviated. There are 
lateral pressures on the piles, indeterminate in amount and 

" direction, as in the previous method, and no tendency to
ward a settlement of the piles with that of the fill. 
Secondly, there is the advantage of economy, due to the 
fact that shorter piles may very often be used because of 
the increased skin friction of the fill and compressed mud 
beneath it, giving equal or better test penetrations than in 
the first method, and due also to the relative ease of de
positing the fill from scows previous to the erection of 
the pier.

arer
con-

are • *1C 'mPortant roads which are being macadamized 
Ro- , ! 116 Montreal-Quebec Road, the Levis-Jackman 

>" the Sherbrooke-Derby Line Road, the Chambly 
T'hef’ Edward VII. Road, and many smaller roads,
in j blowing figures will show the mileages of roads built 
a4a .5 and the money expended: 295.60 miles of 
the'1’126^ roads (municipal and provincial) were made in 
§ov(fr°V'nce urMer the direction and with the aid of the 
proxti.rnrnent ! 140.70 miles of gravel roads (municipal and 
ay lac*al) were made under the direction and with the 

°t the
^'nce 1911, 1,173.10 miles of macadamized roads and 

roacj m'les of gravel roads (being 1,667.67 miles of 
Una S Permanently improved) were made in the province 

3er government control.
Since

l

no

mac-

government.

The superiority of this second method was ably 
demonstrated during the construction of a pier 62 ft. wide 
by 830 ft. long. A number of test piles driven over the 
area of the pier revealed unusually severe bottom condi
tions—18 to 20 ft. of water and 45 to 60 ft. of mud over- 
lying sand and clay—from which it was obvious that a 
large percentage of the piles would have to be in lengths 
of 85 to 95 ft., and most of them spliced. Fears were 
entertained, too, for the ability of a pier in such bottom 
and of such scant width to resist lateral thrusts, 
though properly braced with batter piles. The safety of 
the assumed safe load per pile used in calculating the 
design was questioned.

•ur J9H, the government of the province has paid
Wejj e Maintenance and improvement of earth roads, as 
the e3S *°r making macadamized and gravel roads and for 

-cPenses °I administration of the Roads Department, 
4’584,68i.I2.

2o Allowing statement of sums spent during the last 
tnentsar); by the Quebec government for road improve- 
thovc, ShoW8 the astonishing rate at which the good roads 

e°t has grown in that province :

for

even
Vear.
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9°2-°3

4'°5 .

Year.
• 1905-06
1906- 07
1907- 08
1908- 09
1909- 10
1910- 11
1911- 12
I9Ï2-I3
1913- 14
1914- 15

$ 9,661.88 
15,404.56 
20,117.85 
60,146.92 
60,000.00 
95,000.00 

494,277.66 
. 1,069,810.35 
. 4,018,916.68 
. 6,140,273.13

$30.20
5.953-34
7.79S-56

10,203.29
14,510.00
13,000.00
6,000.00

I7,572-79 
11,000.00 
18,250.58

It was suggested, therefore, that a bottom be “made” 
before driving the piles by dumping heavy material from 
bottom-dump scows over the area of the pier. The plan 

approved and the bottom deposited. The material 
used was mixed sand and gravel, dredged from the river, 
weighing about 2,800 to 2,900 lbs. per cubic yard. The 
river mud appeared to absorb the fill ; it was compressed 
rather than displaced, although there was a slight upheaval 

both sides of the deposit and some shoaling of the water 
the deposit. Piles generally 10 ft. shortër than

1

-01 was

t
4*9o

on
over
originally contemplated were driven to satisfactory final 
penetrations. Not one spliced pile was used. The fill 
served the additional purpose of staying the piles at the 
mud line and stiffening the structure laterally.

j.afogs , 15 an excellent demand for magnesite for furnace 
. ,’s to hp Ü Quebec several properties are being operated, and 

foie ffip a°Ped that the industry will become well established 
ne demand is so good.

L
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Pacific Co.’s railroad at Smart to the dam site is only 2.3 
miles. Over this distance the company themselves built 
a standard gauge track to facilitate the transportation of 
material and men. The track terminated at the works 
plant elevated somewhere above the crest of the dam. 
The works consisted of a compressor house, a mixing 
plant, storage bins for crushed rock and gravel, and two 
rock crushers. It was possible to place the crushed rock 
in the bins or to dump sand and gravel from the cars in 
the bins as required. On the hillside below the' bins was 
located the mixing house, built in four stories. Gravel or

flume, lined with £fj-in. thick cast iron plates 
bottom. This flume had a slope of 1:3 down the 
to a nearly vertical cliff at the south abutment, 
was constructed below the cliff provided with 
sections of chutes built as baffles, allowing the c0IlCjjs- 
to drop to the bottom of the tower, where it was f 
charged into a number of distributing chutes. ^^e°c0fl' 
crest of the dam had reached the top of the tower the ^ 
Crete could no longer be distributed by gravity fl°wJ w^5 
a series of 30-in. belt conveyers with a slope of ,eSe 
installed along the top of the dam. The support f°r *

sh°ft
et»

f
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EXAMPLES OF CONSTANT ANGLE ARCH DAMS. rock was conveyed from under the storage bins to the top 
of the mixing house by means of belt conveyers, and from 
here distributed into measuring hoppers. The cement was 
brought in by a belt conveyer from the storage house and 
the mixing of the gravel and cement was done on the 
second floor of the mixer house. On the first floor of the 
mixing house were four i-yard mixers driven by electric 
motors. Stretched across the canyon above the dam were 
two cableways each having a span of 1,400 ft. The cables 
were 2 in. in diameter with a breaking strength of ll° 
tons. The operating cabins contained a variable speed 
hoist and traversing line, centrally operated by a H2' 
h.p. induction motor. These cableways handled all 
material except concrete.

I N The Canadian Engineer for March 9th, 1916, were 
outlined the chief points in the design of the constant 
angle arch dam, wherein, it will be remembered, a 
considerable saving of masonry may often be effected 

The following descriptions by the author, Mr. L. R. 
Jorgensen, by whom the design of this type has been 
developed, relate to two important installations of this 
type. The attention of our readers is called to mention 
of these structures by Messrs. A. P. Davis and D. C. 
Henry in the article on Masonry Dams which appeared 
in our issue for January 27th.

Lake Spaulding Dam.—This dam is located on the 
South Yuba River, near Emigrant Gap, Cal., and is owned 
by the P. G. & E. Co. The distance from the Southern

was transported to the 
dam by gravity in a 30 in. wide by 12 in. high wooden

The concrete from the mixers
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preJe^ers.Was made of steel and left in place, jets of com- 
disch^ a*r swePt t^le belts clean of concrete at points of 
jn Fifty thousand yards of concrete was handled

mixers before being discharged into the gravity flume. 
By experimenting, it was found that 1 % minutes was thé 
minimum time to thoroughly mix a batch, 
tain maximum compressive strength.

Design.—It was first proposed to build a gravity dam, 
arched in plan, having an upstream radius 600 ft. long.’ 
Such a structure was started in 1912 and during that year 
reached an elevation 28 ft. above the river bed at the up
stream face and less at the downstream face, as shown 
on Fig. 1. During the winter the original plans were 
changed and the construction of the dam continued the 
following summer in accordance with design shown on 
Figs. 1 and 2. At Elev. 4,628 the length of the upstream 

radius was changed to 250 ft. and kept at this 
length up to Elev. 4,675. Up to this elevation 
the canyon is very narrow compared with the 
thickness of the arch and the curved beam and 
wedge action will therefore predominate over the 
arch action. From Elev. 4,675 up to the crest,.

so as to ascer-
he material of which the 

to much study and experimentation before being 
a sl * here was discovered several sand deposits within 
Certa°rt ^*stance °f the dam, but this sand contained a 
trees’11 amount °f s*lt, so that washing would have been 
heenSSf ^ anc* amount of sand required could not have

urnished fast enough to maintain the progress 
uPon. A source of supply in the Bear River, near 

availn’ki ak°ut 60 miles away, was chosen as the best one 
mater- 6 f°r ,the PurPose. Here the 
sandn. Was in the form of gravel and 1"" 
des:. !n Proportion very close to the 
3atn 6 rnixture. The Lake Spaulding 
the oS therefore largely constructed of 

quartz, gravel and sand from the

dam has been built wassubject
Used.
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Fig. 2.—Lake Spaulding Dam and Tunnel Intakes.
near p.
9ud ro !Jer> with but a small proportion of other gravel 
of theC ’ necessary to mix in at times when the bank run 
Throu ?atural gravel deviated the desired proportion, 
taken f °Ut the work, samples of green concrete were 
these s r°m t^le dam after concrete had been deposited, 
hioong.L^Pics being obtained at various points in the dam. 
a 7-day SarnPles were taken every day to supply three for 
tor a J' test, one for a 28-day test, one for a 60-day, one 
sanip|e^'day and one for a 5-year test. Each day the test 
cOtrip] ’ as their time became due, were broken, and very 
dition r records were made on each to determine the con- 
• Th m*x and to make any corrections necessary. 
">ch -ty e average minimum crushing strength per square 
duyj about as follows : 7-day specimens, 400 lbs. ; 28- 
Strength 1'3S" ’ bo-day, 1,000 lbs. or more. The ultimate 
^r°Port" S^ouM considerably exceed these amounts. The 
Jus j 10n °f the mix generally used for the lower portion 

.wardPai? of ceiTient, 2% of sand, and 4^ of gravel, 
^irig crest the mix was made richer, about 1:6,
nd* xvaP to 1X barrels of cement per cubic yard. A wet 

s used, which was turned for i1/^ minutes in the

the length of the upstream radius increases so as to keep 
the subtended central angle as constant as possible, as 
shown by the table in Fig. 2. This subtended angle is not 
as large as could be desired, but is as great as the site 
would permit, considering that the ultimate proposed crest 
elevation is to be at Elev. 4,905, and considering that this 
type of dam had to be built on top of the other type already 
started. The proper place for the new type would have 
been about 100 ft. further upstream.

The Lake Spaulding dam is provided with an inspec
tion tunnel, a drainage system and contraction joints ; 
which are usual features in dams of large proportions. 
These details are shown plainly in Figs. 1 and 2. The 
section of the arch above Elev. 4,660 is of such dimensions 
that it will stand an extension of 35 ft. in height above the 
present crest elevation (4,825) without any addition to its 
thickness. The maximum arch stress (q in Formula 1, 
page 317, The Canadian Engineer) will exist at Elev. 
4,775 with the water level at Elev. 4,860, or 260 ft. above 
the river bed, and will amount to 23.8 tons. It is fairly

"Æ
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constant over the greatest portion of the structure, as can 
be seen from the table in Fig. 2.

In order to cut down the first cost of the structure the 
section was not given the required thickness for the ulti
mate height of 305 ft., but only the thickness necessary 
for a 260-ft. dam. So, when the time comes to extend the 
crest of the dam to Elev. 4,905, a slab of concrete must 
be added to the downstream face, and, in order to effect 
a good bond between the present dam and the new slab, 
the downstream face of the present dam has been stepped 
off and a sufficient number of iron rods (old rails) have

gate house. One intake is to Elev. 4,670 and the other is 
located too ft. above. The upper intake slopes downwards 
about 48° until it meets the lower tunnel, this slope start
ing a few feet back of the upper butterfly valve. About 
1,000 ft. downstream the single pressure tunnel, which >s 
concrete lined, ends in an adit, and is there provided with 
a second butterfly valve and also with two pressure re
ducers. Later, it is intended to install a 5,000-kw. tur
bine and to let this act as a pressure reducer by utilizing' 
whatever head there may be in the reservoir. From this 
point the water flows by gravity towards the power house
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Fig. 3.—Salmon Creek Dam, Near Juneau, Alaska.

ibeen left protruding several feet to grip the new slab and 
hold it in place.

The two outlets have their intakes through solid rock 
at a point about 50 ft. upstream from the upstream face. 
These intakes are covered with a heavy grating of flat 
steel bars set on edge, and are the ends of short steel pipes 
which extend into tunnels to a gate chamber in each. The 
intake pipe tapers from 10 ft. to 6 ft. at the gate. The 
gate has a cast steel butterfly valve which is operated 
through a lever and gear mechanism by either hand-wheel 
or 7%-h.p. induction motor specially designed for the 
purpose. Access to this chamber is provided through a 
tunnel which connects with the inspection tunnel into the 
dam, this tunnel being driven through the rock, and by 
means of a vertical shaft is brought above the dam to the

below, of which one is built, and four more projeC^e 
using the same water. ^

In the actual design as used (Fig. 2) the writer’s . 
theory and the shape of the upstream face suggested 
designs submitted by him, have been followed except fe 
the foundation, as already explained.

This dam has developed one vertical crack betWe 
each contraction joint, tending to show that, for this 
at least, 80 ft. between each of these joints was too

efi
c^e

a distance. The cracks and the contraction joints c^£ 
when the water pressure comes on the structure. 0f 
dam, as far as completed, contains 153,000 cu. y^5’ t 
concrete. A saving of 46,000 cu. yds. was brought a >

e*ceyby the new design. The cost, including everything
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outlet mechanism, was $8.50 per yard. The expected 
cost for the completed dam is $6.30.

is k .^*mon Creek Dam, Near Juneau, Alaska.—-This dam 
JJ blult by the Alaska

later into correct proportions. The oversize pebbles 
delivered to a crusher and after crushing, returned to the 

Two 18-in. belt conveyers carried the sand and 
pebbles respectively to the mixing house located near the 
central hoist.

Unit were

screen.
Gastineau Mining Company for 

catch Ur^°Se stor*n£ 18,000 acre-feet of water. The 
tatio ment area *s °My 7-5 square miles, but the precipi- 
°ff of *k more *-han 100 inches per annum, giving 

about 7.3 second-feet per square mile, 
ft jj»' 3 shows the plan and section of this dam, 168 
of above the river surface, containing 52,000 cu. yds. 
of k ncrete’ having 1.25 barrels of cement and 5 per cent.
da Vdratea Hme

After leaving the mixer the concrete 
hoisted, say, 50 ft. above the dam level and distributed by 
gravity through steel chutes to the different parts of the 
works. Ordinary good progress was 400 cu. yds. per 
day. This dam is provided with two expansion joints 
which was deemed sufficient

was

a run-

accoiint of the fairly 
slender, and therefore more elastic, body.

The structure has been in use for two seasons and 
only one crack has developed, located near the spillway. 
Cubes made from the concrete were crushed from time to 
time and results obtained were about as follows : 1,100 lbs. 
per sq. in. at 28 days, and 1,800 lbs. per sq. in. at 60 days.
I his dam was not plastered on the upstream side, and ex
perience has proven that this is not necessary, either.

on

• - per cubic yard. The unit cost of this
including everything, was very nearly $7.50 per yard.

the, „ S can be seen from the contour 
06 c.anyon form the sides of

unusually regular V, and therefore all 
erent arch centres could be located

map,
anthe diff 

Centrpr5^0 jr. *ne: The crest width of the dam is approximately 
elevat" ’ measure(f *n a straight line, and the arch at this 
leng-tp,100 fsuf3tencîs an angle of 113°. The centres and the 
sliCes S^° upstream radius are shown for various arch 
are g--1' . aPart in elevation, and the unit axial stresses
(Fig. IV.en *n the table adjacent to the section of the dam

Tothe ci ° i)rov'<^e better accommodations for the spillway, 
the SarVC ^or the top 12 ft. of the dam was struck from 
•hence^ Centre’ therefore the warping of the faces com- 
hffind Sf'12 below the crest, and continues down to the 
niore Vffi1 form work for this type of dam is no
the c-ir ' ^CU*t than for an ordinary arch dam, as far as 
to ft rpcnter is concerned ; he gets his points about every 
huiidsapart’ an<^ makes no difference to him whether he 
Pr°xin t^*e ^aCe °f a cylinder or an inverted cone (ap- 
Carefuj a,e 7)- The surveyor, however, has to be more 
Present* 30 Wltb the layout of an ordinary arch, as, in the 
to be f0paSe’ there are more calculations to be made and

lengtpH0?1 fable on Fig. 3 it can be seen that the 
^agth °f **1C *onSest upstream radius is 333 ft., and the 

0 the shortest 147.5 ft., the ratio between the two 
°e<np- 333

on one common

HUDSON BAY ROAD

The acting minister of railways, Hon. Dr. Reid, 
recently gave the House at Ottawa some information 
respecting the Hudson Bay Railway. Up to the end of 
last year, the expenditure upon this road, which will be 
an everlasting tribute as to what politics can thrust upon 
a country, was $15,465,304. The length of the line from 
Le Pas to Port Nelson will be 424 miles. As acting 
minister of railways, Dr. Reid apparently felt it necessary 
to defend the road from its critics. He did it in a way 
which makes us believe that away back in Dr. Reid’s 
innermost thoughts where political considerations 
allowed to enter, an opinion exists that the road is a 
farcical enterprise. He said, among other things, “While 
I myself may have had grave doubts as to the feasibility 
of this undertaking, yet I have come to the conclusion 
. . . that this road will be of value to the country in time 
to come. 1 here was no doubt in his mind as to the 
navigability of Hudson Bay and Straits 
months of the year, 
during the first season, two vessels were cast away right 
at Nelson under circumstances which have never been 
satisfactorily explained,” and “which have absolutely 
bearing upon the practicability upon the Nelson route.”

Dr. Reid even allowed his enthusiasm to say that he 
believed for the amount which the road will cost, it will 
“in years to come have a military value which will be well 
worth while,” information which should be of interest to 
the minister of militia. “It is not expected, of course,” 
said Dr. Reid, “that there will be any great rush during 
the first few years after the completion of this road and 
harbor.” Continuing in the same strain, he says : “It is 
of course, unfortunate that this great expenditure was 
commenced only a short time previous to the outbreak 
of war.”

are not

ra(j. z47-5 — 2,2b- Had the length of the upstream
bott0^een kept constant, the thickness of the dam at the 
pr°xim Wou^ have had to be increased 2.26 times for ap- 
sh°u,d atel7 the same axial stresses. Relative to this, it 
the ar j"16 n°ted that the arch stresses in the table assume 
are son* t0 t3*<e tbe tota* l°ad, but in reality the stresses 
loa<j 2pwhat smaller, as the cantilever takes part of the 
hot con tr'angular piece, 10 ft. wide at the bottom, is 
's adder] ere^ ™ tbe table giving the arch stresses. This 

,s'de fQ C to tbe lower part of the dam on the downstream 
’s highest^*6 pUrpose stiffening the cantilever where it

at ajj bave kept the subtended angle constant at 1130 
'han 2 0^Vat*ons would have.necessitated a greater ratio 
already' between the length of the two upstream radii 
Strdctur re^Crr »d t<3' ^lad tb*s rat*° been increased the 
hlacçs re Wou^d have been overhanging too much in 
lhis sj nnd therefore this increase could not be made, 
•heory rnp!-v shows that it is not always possible to make 
Centra] <9nc* Practice coincide exactly. To have kept the 
luirez an£le constant at 1130 in this case would have re- 
Hfis UrfIeater bottom width of the site. The saving of 
lhi$ s;tcL dam compared with an ordinary arch dam for 
•^atej-jgjWas somewhat over 20 per cent. The construction 
'"edig, 'yas gravel from the reservoir bottom in the im- 
1 bOppe V?c‘n‘ty °f the dam. This gravel was scraped into 

CQnr °y means of a drag bucket. From there a 24-in. 
SeparatoTer e!evated the same to a screen, where it was 

d mto sand and pebbles in order to be remixed

for several 
“But,” he added, “it is true that

no

Dr. Reid’s eulogy of the Hudson Bay railroad reads 
as if he, an unwilling victim, had been thoroughly in
structed as to what to tell the House. But he said his 
piece very badly. However, what can we do when The 
Graingrowers’ Guide, for example, says: “The East may 
as well understand that the West believes in the Hudson 
Bay route and will brook no interference with the scheme.” 
Experience sometimes has to be bought dearly.

A surveyor in an English municipality is making in
vestigation as to the growing of osiers on sewage works



THE concrete gravity plant has had a very rapid 
development because of its undoubted economy in 
the time and labor cost of distributing concrete and 
its practically universal adaptability to all classes 

of concrete structures. The straight lift in a tower for 
the vertical distance between the mouth of the mixer and 
the top of the forms, and then an additional lift of about 
i foot for every 3 of horizontal distance between the two 
before turning the concrete over to gravity to carry it 
across from the tower to the forms, is about 
Nature’s absolute foot-pound requirement as can well be 
devised.

as near to

Like any new process which, because of easily ap
parent advantages, comes rapidly into general use, its 
has outrun the rules of practice which a more conservative 
introduction would have established for it, with the result 
that every user has made his own rules with little guidance 
except his own experience and with as variable a product 
as this procedure might suggest. It is well, therefore, 
that some thought be given to the statement of some of the 
fundamental conditions which must obtain to insure a good 
concrete, which is of absolute importance, as well as to 
realize the largest ultimate factor of economy in operation, 
these two ends being obtained by the same means, the one 
depending on the other, the best concrete being the 
economical to handle.

The typical plant consists of a tower with a hoist 
bucket which takes the batch of concrete from the mixer, 
a receiving hopper with a controllable gate near the top of 
the tower into which the batch is dumped from the hoist 
bucket, and a series of chutes or troughs which carry the 
concrete to the forms. The tower is frequently as high 
as 200 feet and the line of chutes m
far as 500 feet from the tower ; and y using a relay tower 
the concrete is placed in the forms at 1,000 feet from the 
mixer. The chutes may be connected in a straight con
tinuous line from the hopper to the forms, or this line may 
be interrupted by line gates through which the concrete is 
dropped a vertical distance through a closed pipe and then 
to the forms; or by an assembly of horizontal swivel- 
connected chutes it may travel in a more or less zigzag 
path, dropping from the end of one chute into the swivel 
head of the chute below as it proceeds.

The matter of first importance to the successful opera
tion of the gravity plant, as well as of any method of dis
tribution, is the condition of the concrete when it is dis
charged from the mixer. Concrete is in proper condition 
or the gravity plant when it has been subjected to the 

action of a well-designed mixer long enough to thoroughly 
incorporate all of the aggregates, the batch being as
sembled with the proper amount of water to hold all of the 
aShregates in suspension, the resultant mixture being a 
viscous, homogeneous mass. As to how long the batch 
? ou stay in the mixer and as to the amount of water 
in percentages which this requires, our interest, so far as 
tec utes are concerned, must be confined to resultants 
an we must consider these questions as proper subjects 
for separate discussion. The concrete should not be so 
dry that it will not level off on top as it stands in the 
ucket, nor should it be wet enough to show water on top 

of the bucket if left standing for an appreciable length of 
time, nor to allow a stone to sink much over its thickness 
when placed on top of the

Too dry concrete limits unnecessarily the range of 
distribution from a tower of a given height by requiring a

use

most

as

mass.

, '\ÇaPer Presented before the American Concrete Institute 
)> W. H. Insley and C. C. Brown of Indianapolis.

THE PROPER USE OF GRAVITY CHUTES.* steeper chute to carry it. A wet concrete which allows the 
heavier aggregates to settle to the bottom will separate in 
travel and is to be avoided as one of the unpardonable sins- 
By all means let the concrete be too dry rather than too 
wet ; but there is the right consistency which avoids both 
extremes. But these problems are problems of mixing, 
however vitally they may affect the economy of the dis- 
tributing plant. Properly assembled and well mixed con
crete will maintain its integrity by whatever method it may 
be distributed, and concrete which is too wet will alio"' 
the stone to settle to the bottom of the form and the mortar 
will come to the top regardless of the 
carry it there, while concrete properly assembled, but too 
hastily mixed, will be very much improved by the move
ment through a line of chutes as against any other method 
of transportation. It must be borne in mind, however, 
that the gravity plant is a plant for distribution and not 
for mixing and that the concrete must be good concrete, 
well mixed when it is delivered to the hoist bucket, or it 
cannot be expected to be good concrete when the form5 
are removed.

means used to

If the concrete reaches the chutes as a homogeneous
mass the slope of the chutes is not of vital importance' 
That slope is generally the best which will allow the con
crete to flow with the least velocity which will insure i(S 
passage, although a vertical drop in a closed pipe is 3 
feature of many installations on important work. Sud1 
vertical lines, however, should have baffles every few feet 
to arrest the drop and the concrete should be distributed 
at the bottom by means of a horizontal chute whenever 
possible and not directly from the vertical line into the 
forms. 1 he required minimum slope to carry the concret6 
properly will vary with the character of the aggregate5’ 
the average slope for small, round gravel being 1 of rise 
to 3 of run, or an angle of about 18 degrees with the hori
zontal ; the slope for i-inch stone, about 1 to 2%, of '° 

degrees; for ijt-inch stone, 1 to 2^, or 22 degrees; and 
for 2-inch stone, 1 to 2or 24 degrees with the hori
zontal. It is better practice on a long line to hang th6 
chutes with a gradually and very slightly increasing grad6 
as they travel toward the lower end, such a grading bein§ 
less likely to cause an overflow in the chutes than the 

. The final distributing section which places the 
concrete in thcform should retard the concrete to as slo"7 
a movement as will carry it at all.

In the travel through the chutes the concrete should 
flow in a constant, uniform stream so far as possible, 
man on the tower at the hopper gate is a very import3*1, 
member of the operating crew. An intermittent rush 0

reverse

concrete is apt to congest the chutes, causing overflo"'5; 
shut-downs, the retaining of concrete in the tower hopP6’ 
for an undesirable length of time, and damaged work-

loselyThe concrete should be placed by the chute_
as possible at the point where it is to remain. For floo’’5 
and shallow beams the final chute section should be easl^ 
portable with the mouth close to the forms and the 
Crete travelling as slowly as it can be made to run. ^ 
column forms and deep girders the gravity plant provid6^ 
a closed, flexible drop pipe with frequent baffles or af 
resters for placing the concrete in the bottom of the fo’'31’ 
obviating the objectionable practice of dropping it in ^ 
open from the top. If concrete is dropped from the t°P 
°f a column form in the open, or even in a closed p'P 
without obstruction, the kinetic energy of the stones 1 
the aggregate will drive them toward "the bottom of th( 
mass, separating them from the mortar; while if freq3e? 
baffles are places in the vertical pipe the mass will ret3* 
its homogeneous character.

as c
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A CAREFUL record was kept during last year of the 
quantity of refuse removed and disposed of, and 
the cost of removal and disposal, and these figures 

rpc i are Presented here, not with the idea that the 'esults achieved
may form 
«‘ties

their work, while the engineer’s department might have 
a surplus of teams, and no work to put them to.

In the removal of Household refuse an organization is 
required that is sufficiently elastic to take care of the wide 
variations in the quantity of refuse that has to be dealt 
with from month to month, and where a scavenging de
partment has no other work to engage in, the consequence 
is that at certain seasons there is 
to cope with the work, and at other times it is

are specially good, but rather that they 
a basis of comparison by engineers of other 

and towns.
y0 Unfortunately the keeping of records and the collec- 

°1 data in connection with this phase of municipal
ext bas not been 
Pensively practiced

Z ^iineers, more 
fPeaally in Western
S'"'"15

insufficiency of teamsan
Work necessary 

to hire teams to over
take the work. When, 
however, this depart
ment is combined 
with, say, the street 
maintenance depart
ment, and in this con
nection it must be 
understood that the 
writer has especially 
in mind the work re
quired to be done in 
cities of, say, from 
10,000 to 40,000 popu
lation, the combined 
departments will 
possess the necessary 
equipment to take care 
of all the work with
out having on hand 
any idle teams, or 
having such a rush of 
work that it is neces
sary to hire teams. 
This statement is 
borne out by Table 1, 
which shows an in
crease of garbage and 
ashes removal in No
vember as compared 
with October, of over 
156 per cent., which 
was overtaken by the 
engineer’s department 
without the necessity 
of hiring a single 
team.

As already stated, 
the operation of the 
refuse removal and 
disposal departments 
is under the control of 
the city engineer, and 

is operated by the works department branch. The city 
possesses its own stud of horses, and the necessary 
wagons and other plant for the operation of the depart
ment. All horses, wagons, etc., owned by the city are 
controlled by the works department, and are hired out by 
that department to the various departments requiring 
teams, at a rate of $5 per day of ten hours. Any surplus, 
after paying the cost of running the stables, repairs to 
rolling stock, etc., is divided amongst the different départ

ie

là1no
to the fact

few during the last
Pon;years the maj°r ^nrt,0n of a city en-
w’s time has been

ln the designing 
carrying out of

than WOrks’ rather' 
and m supervising
*any na?ing the
in,,. ,, hties which

1 2

ilil

and
new

9

sPhere' Within the
Queer’s 3 Clty en‘

j s activities.
butn *S Unfortunate, »! 
that °e tbe less truei ^5
iaiTemany CitieS sPend ^ 
On v s.Ums °f money ; 
and ?fVf1C enterprises, ^ 
have k r these works
<*uncu!en C0™Pleted> 
,lecesSaSrygrudge thC

we that th 
ec ks shall be _
then°kmiCally- and m
the r Z1 lnterests of 
of 1 y*. lhe council 
Jaw 6iCky Moose 
not’ however, have
Costn;een slow to re" 
thfn,2e the fact
the m°ney spent on 
the management of 

various

9money to 
ese same 

run

2

that
o

Diagram 1.—Monthly Variation Diagram 2.—Monthly X ariation 
works in Percentage of Garbage in Percentage of Total

their control is and Refuse Removed. Refuse Removed.
^ Well invested.

ri0r to March, 1915, the management of the scaveng- 
hient ^^truent was under the control of the health depart- 
hepa’ ut at that time was transferred to the city engineer’s 
have kInent’ and by this transference many economies 
Ctppi een effected, more especially in the number of teams 
Own °yed- The whole work is carried out with the city’s 
city eatrjs, and prior to the work being taken over by the 

enpineer> it occurred time and again that the 
department might be short of teams to carry out

Uader
'hon

5
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Refuse removal and disposal in moose jaw
A DESCRIPTION OF PRACTICE SUITABLE FOR CITIES OF TEN THOUSAND 
TO FORTY THOUSAND POPULATION, GIVING TABLES OF COSTS.

By Geo. D. MACKIE, City Engineer.
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garbage, which must be placed at the rear end of the lot 
for convenience of handling by the teamsters. The wagons 
used in garbage collection are of wood with canvas cover, 
and of 3% cubic yards capacity. No effort has been made 
to insist on ashes being deposited in cans ; householders 
simply deposit these at the rear of their lots, so that they 
may be readily collected and removed, 
average number of am 
5-9 i the largest nu bei 
minimum 4.1 in August.

Last year the 
employed removing refuse 
used was 9.8 in May, and the

was

Diagram 1 shows the monthly variation in per
centages of garbage removed annually, and Diagram 2 
the monthly removal in percentages of the total refuse 
removed.

Table 2 gives the quantity of refuse removed and 
detailed statement of the expenditure for removal 
as the cost per ton.

as well

Table 2.
Quantity of refuse removed—

Garbage .................................
Ashes ..................

3,429.91 tons 
2,618.25 tons

Total 6,048.16 tons
Cost 

per ton. 
$1.202 
0.006 
o. 112 
0.024 
0.016

Cost of removal—
Teaming...................................
Supplies ...................................
Superintendence ....................
Engineer’s office expense ... 
Insurance ...............................

Total cost. 
$7,217.75

98.93 
688.65
I45>1°
100.44

Totals 
Less credits

$8,250.87
618.25

$1.36 
o. 10

Net cost $7,632.62 $1.26

ment in proportion to the amount spent by them in 
team hire.

Moose Jaw has a built-up area of 4.87 square miles, 
and an estimated population of 20,000. All household 
refuse is removed weekly, and is separated into 
classes for removal, viz., (1) garbage, which includes 
animal and vegetable wastes, and household rubbish, and 
(2) ashes. The garbage is disposed of by burning in the 
city refuse destructor, which is situated about 1.33 miles 
from the centre of the city. The ashes are used for filling 
up low-lying places in the city. Householders must supply 
a covered galvanized

two

of about 2 cubic feet capacity forcan

Table 1.—Refuse Removal, 1915.

Ashes 
(tons)
169.50
196.50 

157-5° 
246.00
r34-25 
201.00
135- 5° 
117.00
136- 5°
88.50 

607.50
430-50

Garbage 
(tons) 
354-17 
2,96.77 
284.15 
406.85
479-59
297.94
211.08
237-57
239.59
238.73
231.02
i52-45

Total
(tons)
523-67 
493•27 
441.65 
652.85 

613.84
498.94 
344-58

354-57
376.09

327.23
838.52
582.95

Month. 
January . 
February 
March ..
April ___
May
June -----
July -----
August 
September 
October . 
November 
December

Totals 3,429-91 2,618.25 6,048.16

The percentage of garbage removed to ashes was :—
56.71 per cent. 
43.29 per cent.

Garbage and rubbish 
Ashes ...........................

100.00 per cent.
The cost of removing each class of material was :—

Cost per 
capita-

$o.3° 
0.08

Cost.
$6,017.63

1,614.99
Garbage and rubbish 
Ashes ............. .

$o.38$7,632.62
1 he quantity of each class of refuse removed per 

capita was :—
Per capita 
per day- 
0.94 lbs. 
0.72 lbs.

Per capita 
per annum. 
342.98 lbs. 
261.82 lbs.

Garbage and rubbish 
Ashes ..........................

Total 1.66 lbs.604.80 lbs.
Based on the above figures, and assuming six persons 

per family, which is a fair average for Moose Jaw, the 
quantity of refuse removed per family per annum was i.8i 
tons ÿt a cost of $2.28.

The refuse destructor is of the Heenan and Froude 
type, and was erected in 1912. It has a capacity of 5° 
tons per day of 24 hours, and in 1913 it was run at full 
capacity, but owing to the decrease in population which 
occurred in Moose Jaw, in common with all Western 
cities, it was only operated 56 per cent, of the total p»5' 
sible hours of working, and as a consequence, the cost 
per ton of incineration was much higher than in 1913.

4 he total quantity of refuse destroyed was 6,027 tons» 
and Table 3 shows the expenditure in detail, together with 
the cost per ton.

Table 3.
Total cost. 
$ 7,595-88

701.53
519.20 
338.80 
137.27 
51 -74

Cost per ton- 
$1.261 
o. 116
0.086
0.056
0.023
0.008

Wages ..........................................
Repairs and supplies ................
Hauling clinker...........................
Light and water ........................
Insurance ...................................
Engineer’s office expenses

Total operating cost
Depreciation........... ..
Interest on

$ 9,344-42 
553.04

invested capital .. . 2,378.86

$i-55
0.091
0.394

Gross total 
Less steam sold

$12,276.32
454.46

$2.035
0.073

Net cost for 1915 $11,821.86
Summing up, these results show the following cost5 

of refuse removal and disposal for 1915 :—

$1.96

Table 4.
Removed or Cost per Cost te<
destroyed Cost. capita fa|n‘‘y,,

D r 1 (tons). per annum, per Ie. .
Refuse removed.. 648.16 $7,632.62 $0.3816 $o.o44

destroyed. .6,027 11,821.86 0.591 0.06»

$19,454.48 $0.0726 $o.ir2
All refuse is weighed at the destructor. The weig^ 

of ashes is computed.
A charge of $2 per load is made for the removal 

trade refuse. The city does not remove all manure.
Closely connected with this subject is the question 

night soil removal. All houses in Moose Jaw not haviCr

of

of
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out 71 3n<* water services, are required to provide suitable 
able' ck>set: accommodation, and the city provides suit- 
t0 tuP3,ds °i lV2 cubic feet capacity each, at a total cost 
are re 10llseholder of $3.05. The contents of these pails 
0tlt r^moved weekly. In summer the removal is carried 
of q3 ni^ht> and in winter during the day. The contents 
the 1C> P3ds are discharged into the detritus chamber at 
centSeWa®'e disposal works, situated iV2 miles from the 
are I? ^ ^ter removal of contents, the pails
^octed631!'6^ w‘t^1 steam from the incinerator, and disin- 
and [ W° men are empl°yed at the pail-washing shed, 
Wor]<n fSUmmer four teams are used for carrying out the 

0 removal. The contents of th pails are emptied 
Pail-iy0 aPProved swill tank, the dirty ail is taken to the 
dspla381111^ ^°.use to e eaned, and a fresh pail left in 
to w*nter th p Is, with contents, are removed

disposal works.
Table

THE DESIGN OF PASSENGER TERMINALS.* 

By J. L. Busfield, A.M.Can.Soc.C.E.

I T is only necessary to compare the modern railway 
passenger terminal with some of the older types, to 
be struck with the great advances made, to the benefit 
of both the public and the railway companies, 

only have conveniences and
Not

arrangements been provided 
which were undreamt of a few years ago, but the great 
element “Safety first’’ has entered very largely into the 
operation of the trains.

Dealing with the subject from the point of view of 
the engineer, one’s first impression is that a study of ex
isting terminals is of little real value in the preparation of 
a. design for a new terminal owing to the apparent lack of 
similarity in all of the important features of the terminals. 
A closer and more intimate study, however, reveals the 
important fact, that notwithstanding large differences in 
shape, size, traffic and local conditions, there is to be 
found a remarkable similarity in the general principles 
upon which the designs are being carried out in the ter
minals of to-day. It is proposed to deal mainly with these 
general principles in this paper, and although the financial 
side of the problem has been purposely omitted, great im
portance and ultimate bearing on any design must not be 
overlooked.

•nto

5 gives details of last year’s operations.
Table 5.

, °f pails removed, cleaned and contents
Aver P°Sed of.......................................................
Totl?^6 number per week ...................................
Total C°St of'work...................................................

a C?st Per Pad removed, cleaned, returned 
u necessary repairs, etc..............................

dumber

102,497 
i,9 71 

$10,429.49

$0.10

TRfiATED Architecture.—The subject of architecture as applied 
to passenger terminals is one on which, no doubt, volumes 
could be written, but there are one or two points to which 
it may not be inopportune to refer. One of these is the 
external design and appearance of the station building 
which should naturally express the generally accepted idea 
of a railway station, and also, especially in the case of a 
large city, have the character of a monumental gateway 
and entrance to a great city and great railroad.

Another important point is the necessity of co
operation between engineers, architects and operating of
ficials. The architect is possibly a little inclined 
the side of “a thing of beauty is a joy forever,” while the 
engineer, on the other hand, is rather apt to be purely 
utilitarian in his ideas, and the operating officials 
naturally most concerned in being able to handle the traffic 
in and out of the terminal in the most efficient manner. In 
order to obtain the best all-round results a thorough co
operation of the different departments is essential, and in
stead of turning over the preliminary plans to the archi
tects, as is frequently done, a thorough study of operating 
methods, traffic and engineering problems should first be 
made, preferably by a committee representing the various 
departments interested.

WOOD BLOCK FOR FACTORY FLOOR
ING AND MISCELLANEOUS USES.

it) the i Ce I9°° there has been a steady and rapid increase 
°f °Ur CSC creosoted wood blocks for paving the streets 
PromisClt,eS ^ more recent development, and one which 
•ttanufg6.5. t0 kecome an important source of business to the 
a variet Urers °I these blocks, has been their adoption for 
C. jq T of uses other than street paving, according to 
*Ug.” ^5es<Iale in the current iss e of “Wood Préserv
era^ r 10se qualities which mak the wood block de- 
desirabl °f street work, it seems, should also make it 
°f heav*? °r d°oring where heavy trucking, the moving 
a Serin,' machinery, etc., make the maintenance of floors 

p°Us problem.
Point OUT5 Pr°duc*ng the largest quantity of this material, 
^iv,'(jes . 'hat the wood block flooring problem naturally 
pituatiQ1 ‘Pto two classes : (a) Blocks used in very dry 
lri alter S’ as ln factories and warehouses ; (b) those used 
k°°rs, (jCWCt and drT> or *n wet situations, as in stable 
a*°cks °cks> wharves, slaughter houses, etc., where the 
'Vateri exP°se<I to the weather, to flushing with

to err on

are

Tfid'ffers ^ t'Catment and method of handling the blocks 
°Pinion p 'cally in the two cases.
SltUationsS t<3 USC 3 cüstillate creosote, especially for dry 
. Com ’ 3nd 3 keav*er paving oil for wet conditions.

• per Putatively light absorptions (from 5 to 8 or 10 
lon pj11 . foot) would prove satisfactory for dry situa- 

C|Jhi f eavier absorptions ranging from 8 to 16 lbs. per 
°r for „ ’ are fccommended for alternately wet and dryS0'Vet Ouations. 7

erred. ern yellow pine 3-in. blocks air-dried, are pre-

Still another feature which both architects and 
gineers should try to remedy, is the long distance the 
passenger has to walk between the entrance to the station 
and his train. Any effort to reduce this distance to a 
minimum will be well repaid. In one of the most modern 
terminals in the States, the average passenger walks a 
distance approximately 1,000 ft., and although there is 
prevalent an idea that the public can be fooled into be
lieving that once they enter the station portal they are 
close to their trains, after a few trains have been missed 
however, it is realized that the station is not quite as con
venient as might have at first been imagined.

While discussing architecture, mention must be made 
of the rather remarkable differences in sizes of 
rooms and other facilities

en-The concensus of

In
bio u r^e ProPort'on °f cases it was reported that 

1 ^ ÜkpCk Was easy on the feet of the workmen and that 
a°W hpke t0 Work on It. Noiselessness, ease of repairs, 

in tQeP cost, good trucking surface, saving of break- 
artnth ° S 3nd Trag-ile metal parts dropped on the floor, 

$ adva’tand ^uuhuess and durability were all reported 
ages of wood block flooring.

waiting 
even in terminals which cater

* Abstract from paper read before the Canadian Society of 
Civil Engineers, March 9, 1916.
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to the same volume and nature of traffic. A study of the 
actual figures reveals the fact that the sizes of waiting 
rooms vary from o.i to 5.0 sq. ft. per passenger using 
the station. Apparently, therefore, there is a large amount 
of guess work entering into the design of station buildings.

Electric Operation.—The electrification of railways in 
terminal zones has done more than any other single cir
cumstance to alter and improve the conditions existing in 
large passenger stations. The abolition of smoke and 
steam, together with their resulting dirt, not only im
proves the whole atmosphere, but also leads to brighter, 
cleaner and generally better conditions of all the various 
parts of the station. Apart from the improved atmo
spheric conditions, electric operation has made possible a 
type of terminal in which the tracks are entirely under
ground, or at any rate, covered over by the station build
ing or offices. The importance of this possibility is that 
large areas of valuable city real estate need not be entirely

span roof being more or less obsolete as far as the modern 
terminal is concerned. This type had a number of disad
vantages which are mostly overcome by the improved form 
of umbrella shed now used. That this idea is not new, 
however, is shown by the following item taken from a 
copy of “Engineering News’’ nearly twenty years ago:-'

“An arrangement to facilitate the ventilation of and 
the carrying off of smoke and steam from the interior 01 
train sheds is proposed by Geo. C. Croker, of Boston. ^ 
is more particularly applicable to low roofs of moderate 
span, and consists of a continuous ventilator or chimney 
over the middle of each track, and running the whole 
length of the track. Whatever may be the desired heigh1 
of the ceiling or roof this ventilator extends down nearly 
to the top of the smokestack.”

The use of this type of shed at the Windsor Street 
Station, Montreal, the Central Station, Ottawa, and ^ 
many other important stations, has made it so familmr 
that no further description is necessary. Apart from the 
abolition of the smoke nuisance they have the advantag6 
over the large span roof in that they are less costly tc> 
erect, less costly to maintain, and also safer. The condi
tion of the air which accumulates in the top of the dome' 
like structure of the single-span roof has been proved t0 
shorten the life of the steel very considerably.

Site.—In selecting the site, good judgment has to 
used in order that undue restrictions will not occur, sud1 
as might be caused by streets, valuable properties an 
natural conditions. It has often happened that restriction^ 
of this nature have occurred to such an extent as to be 
actually obstructive to the construction of an efficient W' 
out of the tracks and buildings.

Neighboring Conditions.—It is not only the natur®* 
controlling features within the station site that affect the 
layout of any terminal, but it.is also necessary to make a 
complete study of the immediate neighborhood, both wjt 
regard to the railway, and also with regard to the adjoin 
ing part of the city. One feature playing a promine11 
part in any design is the elevation of the tracks, in relatif 
to the natural ground level, as terminals with the aP 
proach tracks either above or below the latter will usual ; 
be of a very different type to those where the tracks a 
at grade. Terminals with two or more stories are la 
more common than they used to be owing to the fact tha^ 
it is often difficult to approach a terminal on the groUn 
level without having a number of grade crossings, wh‘c 
to-day will not be countenanced. In some cities, h°weVe/l 
the natural features favor the adoption of a layout with 1 
tracks level with the adjoining streets, without any gra , 
crossings, but the two-story terminal has a number of a ^ 
vantages, such as economy of ground space, facility 
handling baggage at a separate level from the platforu1^ 
and the segregation of traffic. The relative location 
the station, the coach yards and engine sheds have an 1 
portant bearing on the final layout of the terminal ^ 
account of the switching movements necessary for 
moving of the empty trains. When the coach yards 
located at some distance from the terminal the roau 
usually makes an independent run, while the empties 
handled by yard engines, making it desirable that a - . e
should be provided for running the engine around 
train, otherwise it will be tied up for a lengthy Per jlCd

be

Fig. 1.—Plan of Approaches to Washington 
Union Station.

devoted to trackage, but can also be used for revenue- 
producing purposes, such as offices, hotels, etc. A ter
minal such as the Grand Central in New York would have 
been an impossibility without the use of electric power.

In addition to this feature there are others of equal 
importance developed by the use of the electric locomotive. 
For example, the greater acceleration of this type of 
engine compared with the steam engine results in the 
general speeding up of the train and switching move
ments in the yards, which is a great benefit at any 
large traffic centre. It is also often possible to utilize 
steeper grades when electric locomotives are used, this 
feature again being illustrated in the Grand Central, 
New York, where there are grades of 3% leading to the 
suburban level. The operation of a terminal with electric 
power is also frequently simplified by the fact that only 
one type of locomotive is used for all the various move
ments, whether they are empty drafts, long distance 
trains, or only switching services.

Trainsheds.—There has been a marked change in the 
standard form of trainshed, the old type of large single-

af6
d eng*

me®115

the platform. As an alternative the train may be p 
into the trainshed backwards, but this method is not 
sidered to be good practice if the distance is at all grC 6 
A large number of the movements involved in these f01"^ 
of operation are eliminated in the case where the coa,„ 
yard is adjacent to the terminal, and the road engin® 
hitch on to its train and back it into the trainshed.
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It should hardly be necessary to mention the desira- 
y of having the station face an important thorough- 

. ,0r public square, but in cases where there is com- 
e >tion between different railways the prominence of a 

^•"minal building is apt to be of vital importance. A little 
r U y °f this aspect and perhaps a little expenditure on 

a' estate will usually be repaid by the improvements ef- 
eted. This is a feature which is given considerable 
r°minence in Europe, as almost every city of any im

portance has a dignified and spacious approach to its rail- 
ay station, frequently made into the form of a public 

»arden.

to the relationship between suburban and express traffic, 
the following averages are taken from this appendix :—-

Long
distance. Suburban. 

1,141

bilit
fare

Passengers handled per day, per track..
Number of trains per track.....................
Passengers per train ..............................
Time train is at platform before departure 

“ “ “ “ “ after arrival ..

Segregation of Traffic.—On account of the differences, 
already mentioned, in the requirements of the commuter 
and the express passenger, it is advisable, when they both 
reach large proportions, to separate the one from the other 
as much as possible. The most notable example where 
the segregation of traffic has been carried out with com
pleteness and success is the Grand Central Terminal of 
the New York Central in New York. Local conditions 
lçnt themselves to the consummation of this project be
cause the property restrictions necessitated building the 
tracks on two separate levels, with the result that one level 
was retained for suburban and the other for express traffic. 
This idea was carried out not only with regard to the

4.933
15-4 29.4
84 169
27 *4
16 8

It is not to be expected that railway companies 
to the entire expense involved in every case, but 

to the interest of the municipality to see that the ap
proaches to its “gateway” are worthy of the city, because, 
th 6r ’s saM> the visitor’s first and last impressions are 
te°s® which, unconsciously, perhaps, will be retained. A 
tiQ111111-3^ wbicb may be considered a model for a fine loca
ls j, regard to the immediate vicinity and approaches 
Th' 6 Washington Union Station, illustrated in Fig. 1. 
on15 r.esult> however, was largely obtained by the co- 
Coeratr of the District of Columbia and the railway 

tfpanies interested in the terminal.

will
it is

2__ 3 9 10 il 1220'F 3__ 4 9_10 $0Nature and Volume of Traffic.—The size of any pro-
the volume ot

i r
ant'6^ *"erminal is naturally dependent on 
an ’,ClI3atecI traffic. This volume has to be carefully 
tiy3 ^Zec*’ because it is not the volume alone, but the rela- 
and I?ercentages of suburban and main-line passengers, 
th r 3 80 quantity of mail, baggage and express matter 
Tal-' ^e^ermine the necessary size and requirements. 
trafv!nS’ the effect of the predominating kind of passenger 
Co 10 on the station building it will be found that the 
lon H^er requires different and less facilities than the 
are^'cI'stance passenger. The requirements of the former 
to eW’ bis usual idea being to rush through the station 
he°r ^r°m his train in the shortest time possible, although 
etc niay occasionally stop at the bookstall, ticket office, 
Put ' •3Ut not frequently. The latter, on the other hand, 
visit'ln <IU^e a considerable amount of time in the station, 
f*0n ln^ Parcel> baggage, waiting and lunch rooms in addi- 
t0, to the ticket office, so that all these facilities have 
pr 6 Provided to a greater or less extent depending on the 
9ia ^°rt’0n °f this part of the traffic. At stations where 

connections are to be made, it is necessary to pro- 
e 0r a large number of people in the waiting rooms.

builrV^6 nature of the traffic not only affects the station 
lnff 1 but it also has a direct bearing on the size of 

Pas track'layout. The handling of a definite number of 
if jfengers requires less trains if they are commuters than 

eT are long-distance travellers, and at the same time 
trains can be dealt with at a quicker rate than 

Stance trains, because they can be unloaded quicker 
bef ° n°t need to be placed at their platforms so long 
eVe°re. their schedule time for departure. This fact, how- 
0ccr’ *s somewhat offset by the heavy “peak” loads that 
in0rr.ln conjunction with the former class of traffic at the 
typ.^’Çg and evening rush hours. In Fig. 2 is shown a 
the h 1 hourly distribution of suburban traffic throughout 
w;,L ay. Main line traffic has its variations principally 
are ^be seasons of the year, and at the same time there 
hava nurr>ber of stations where extraordinary heavy loads 
is tjj *■? be handled for short periods, an example of which 

e maugural crowds at Washington, 
of trough the courtesy of officials connected with each 
pr le terminals mentioned therein, the writer is able to 
operent *n Appendix 1, a variety of statistics covering the 
Cont-at,0n °f a large number of important terminals on this 

Ir|ent. Bearing out the above statements with regard
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Fig. 2.—Typical Hourly Distribution of Suburban Traffic.

tracks, but also with the building itself, two entirely 
separate concourses being provided on the different levels 
together with their independent ticket offices, waiting ' 
rooms, entrances and exits. As both the New York 
Central and the New York, New Haven lines carry a large 
number of both classes of passengers, the result is that 
the 76,000 passengers using the terminal every day 
able to do so with the minimum of inconvenience and 
delay. In addition to this separation of the two classes of 
traffic there is also a partial separation of the inbound and 
outbound traffic using the express level. A separate “in
bound” waiting room together with corresponding exits 
and carriage ways is provided on a site immediately to 
the west of the main building and in the basement of the 
Biltmore Hotel.

At the Pennsylvania terminal in the same city a rather 
different situation is encountered. This terminal serves 
both the Pennsylvania and Long Island Railroads, the 
former carrying express passengers almost entirely, while 
the traffic on the latter is of a purely local nature. The 
main idea carried out in this terminal was therefore the 
segregation of inbound and outbound passengers, but in 
addition to this, separate entrances and exits were pro
vided for the Long Island commuters. The large difference

the
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local conditions, but which should not exceed 12 per cent*) 
and when space permits 8 to 10 per cent, makes a slope 
well favored by the public. Elevators 
transference of both passengers and baggage from plat' 
forms to concourse, and vice versa, but for the former 
purpose they are generally used in a purely subsidiary 
manner, and rarely exceed 5 or 6 ft. in width. Baggage 
elevators, on the other hand, have to be sufficiently large 
to readily accommodate the largest baggage trucks, some
times even two at a time, with the result that it is not un
usual to find an overall width of 8 or 9 ft.

Width of Platform.—When a platform is practically 
free from structures and baggage trucking is eliminated a 
width of about 16 ft. is found from experience to give 
satisfactory results, and in other cases, such as where the 
platforms are only occasionally used for local trains, pef' 
haps, this width can again be reduced. Widths as great 
as 30 ft. are sometimes necessary when a heavy and con
tinuous inbound commuter traffic has to be dealt with ex
peditiously.

Height of Platforms .—Although platforms level with 
the car floors have always been the standard practice * 
Great Britain, it is only in recent years that they have 
been in use at all on this continent, except on subways °r 
elevated roads. The Pennsylvania Railroad must be given 
the credit for first adopting the high platform in a railway 
terminal in America, and their operation proved so suc
cessful that the example set by this road was immediately 
followed by the New York Central Lines, and to-day they 
are in extensive use on many of the lines in the East.

The advantages of the high platforms may be briefly 
stated as follows : (a) Facility and rapidity with which 
trains may be loaded or unloaded ; (b) the prevention 0 
the public crossing the tracks ; (c) in stations below street 
level, a saving of about 3 ft. in the vertical height to be 
travelled by the passengers ; (d) in some cases they 
a convenient place for the housing of ducts, cables, el6' 
vator machinery, signal equipment, etc.

On the other hand, they have certain disadvantage 
when used in conjunction with our present system of tef" 
minai operation, in addition to that of the additional cost- 
The most important factor against their use is that of 
passenger coaches which must be remodelled to serve bo* 
high and low platforms. A second objection to their us<j 
is the difficulty of trucking across the tracks, and a thi* 
is the fact that a special form of baggage truck must ba 
provided, having its floor as low as possible. These |5' I 
advantages are not so serious that they can not be readily 
overcome, and the type of baggage truck used by 
Pennsylvania Railroad is shown in Fig. 3. A rubber n>at 
is provided to protect baggage and floor. A rather mo* 
serious • disadvantage which sometimes arises in conf>eC 
tion with the use of the high platform is that if a switc 
has to be placed in a track within the limits of the pK' 
form, it becomes necessary to put a curve in the line 0 
the platform edge in order to provide sufficient clearanc6 
f°r. sw*n£ °f the ends of coaches using the switc^’ 
This is not only unsightly but also dangerous, because * 
a car door happens to stop opposite the curve, an ufiOb' 
servant person might readily step into the space left b®' 
tween the car and the edge of the platform. Similarly1 
the outer ends of all platforms are usually curved fot 
certain length to conform to the layout of the tracks an 
on the outside of the curves the car doors swing out to 
excessive distance from the platform. This is an object*, 
which is difficult to eliminate unless the station site is 
such ample dimensions that the platfor 
fined to the straight part of the tracks.

used for theare

an

all be con'ms can

Fig. 3.—Electric Baggage Truck, for Use on High Platforms. 
(Note Rubber Mat of Old Hose Pipe to Protect 

Baggage and Flooring.)

form level, stairs and elevators, or as an alternative, 
ramps, must be provided, and before any conclusions 
be formed as to the platform widths, a general idea must 
be had of the nature and extent of such obstructions to 
the clear width of the platforms. In the case of com
muter traffic a stairway 20 feet wide is not uncommon, but 
is confined to those situations where large crowds have to 
be handled in

can

a very short space of time, more particularly 
in subway stations than in railroad terminals. Taking the 
more general situation where not more than one or two 
hundred people per train are provided for, if the traffic 
any one stairway can be confined to one direction only, a 
width of 6 ft. is sufficient. It is often necessary, however, 
to provide stairways for traffic in both directions, in which 
case a width of at least 8 ft. is advisable. Of course the 
width is to a large extent controlled by the rapidity with 
which it is necessary to clear a platform.

The recognized practice in modern terminal construc
tion is to eliminate stairways as much as possible by the 
substitution of ramps, the slopes of which have to suit

on

in the elevations of the tracks and the neighboring 
gave plenty of available headroom for the construction of 
two concourses on separate levels, the lower of these being 
kept for inbound passengers entirely.

Platforms. Before any plans can be commenced with 
any degree of detail, standards must be adopted for the 
size and general features of the station platforms because 
it will be their necessary number and dimensions that will 
partly determine the size of the terminal as a whole. The 
platform sizes, in turn, will depend not only on the traffic, 
but on the methods of handling baggage, and on the 
means of approach to the platforms.

Baëgage Handling.—There is no question but that 
the most satisfactory way of dealing with this problem is 
that of trucking either above or below the track level, and 
raising or lowering the trucks, as the case may be, to the 
platforms at a point approximately opposite the baggage 
cars. In terminals where this system is in vogue baggage 
may usually be said to be conspicuous by its absence.

Stairways and Elevators.—In terminals where the 
concourse and baggage rooms are above or below the plat-

streets
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DISCUSSION ON PAPER.
architect of the Grand Trunk, was 

chairman to open the discussion. Mr. 
that n ~ exPressed his appreciation of the paper, especially 
that i ar*i1 with design of buildings. He stated
lihe 3° . early days the passenger station looked just
less aI;S]îat'°n and nothing else—all stations were more or 
On m , in those days an endeavor was made to work 
Proper 6 S ^ro™ France. The great difficulty'is to get a 
sait] tjiexPressi°n on the umbrella form of train shed. He 
exact 3‘ *n architecture it was not so much a case of 
sign 5;,ence but of your own choice in problems of de- 
Siiit so “at W0ldd be perfectly correct for him might not 
build ^ otber architect. If a man asked an architect to 
Was told 0l-Se’ be C0ldd build it; but unless the architect 
Woyjj , "is various tastes and requirements the house 
the ow 6 exprcssion of the architect’s taste and not 
^chite1)-61" S *^eas at a*b This holds true right through 
Mr. VC,Ural work as compared to that of the engineer. 
With a i-ance to*d of many engineering structures which 
‘^Pres ■ architectural treatment would have been very 
are Us ‘Y.6- He spoke particularly about elevators, which 
intended ^ ^ots °n the landscape. He explained that he 
ettgipg • n° oriticism for the engineer, as elevators were 
of viewerin& Problems and were handled from that point 

without regard to appearance, 
of COn Siding terminals he said the question of the length 
'Hina] at°RrSe Was an important one.
fore re oston, one has to pass 28 tracks sometimes be- 
0ectiOnaCbis train- He thought the remarks in con- 

pj With two levels were quite to the point.
Raifty ’ Safford, chief engineer 
a grea/’ avorably criticized the paper, 
havir,» many years the public had not been regarded as 
finals Yn-ytT*ng to do with the design of passenger ter- 
^erpSe’j but the question had been one for the railroads 
bnderS|PeS’ H took a long time for the railroads to 
respecj 3 j that the public did express their views in this 
Publjc g, however, he said that he could not see why the 
ffarçjj- °u,d have anything to say beyond questions re
ssert» tbe'r personal comfort while in the station. A 
ab]e er station is a non-productive and almost unprofit- 
>ing tVestment in a broad sense, although sometimes,
!s neCes° COmPetition, a structure of architectural beauty 
'n conn!ar7‘ Mr. Safford quoted some interesting figures 
^itia]s Cj!°n wbh the increase in traffic and use of ter- 
phicao0 said that in the Illinois Central station in 
T ntral had increased 200% in 20 years ; Grand

• '°n ofla.tion, New York, 70% in 10 years, and the

travagant concourse area. It took five or six mir, .

were still capable of improvement.
S. B. Brown suggested that it would be a 

it a paper on freight terminals and 
terminal situation were read. It 
to the members.

A vote of thanks 
most interesting paper.

as. Hugh Valance
Sed >>y the 

alance

good thing 
a general paper on the 

would be of great interest

was tendered Mr. Busfield for his

liability of military railroads

It has recently been decided in France that railroads 
though operated under military authority, may be held 
liable before evil court, for loss aorl damage claims and 
for injuries to passengers. So states Walter S. Hiatt the 
special European correspondent of Railway Age Gazette. 
., -, h!S declsl°n was given in a test case brought against
the Paris, Lyons & Mediterranean. One of its auto-frucks 
struck a. street car and slightly injure a woman pas
senger. Sh sued the railroad, which d nied its liability 
on the grou d that the act was one of an employee who 
was mobilized as a soldier, and further, because the rail
road itself was being operated under military authority. 
Various chambers of commerce, whose members had 
been unable to obtain satisfaction regarding complaints 
concerning non-delivery of freight, were also interested 
in any decision as to the railway’s responsibility.

The minister of public works, who supervises the con
duct of the railroads in times of peace, had issued various 
rulings regarding the precedence of military freight 
civil freights, which at the same time sought to 
prompt handling for the latter, but he had not been able 
to establish the question of responsibility where shippers 
had a grievance.

Finally, the minister of war has settled the whole 
question by stating that the various rulings giving pre
cedence to military transports would in no wise alter the 

law rights of shippers or injured persons to 
the railroads through the usual channels of the civil courts 
in contradistinction to the military courts established in 
various parts of France for the purpose of hearing 
affecting the public safety.

On the other hand, the ruling has also been made that 
railroads are not obliged to permit soldiers detailed to 
munitions factories and other such work to travel at the 
one-quarter fares established for soldiers both in times of 
war and peace. Many thousands of soldiers, competent 
as mechanics, have been withdrawn from active military 
duty to work in the various government or private 
factories turning out munitions of

In the South Ter-

of the Grand Trunk 
He said that for

s over 
secure

common sue

cases

[l0n the^cU10n.at Toronto, 110% in 25 years. The ques- 
,°hg a nanciers of the railroads have to face is for how 
'did s, 7n°d of time will the structure they are about to

Mr'Vh„= 'radie.
ad by i .aaord stated that many advantages were to be 
uCti°n adding high platforms, chief of which is the re- 
a,itage ^ liability to personal injury. The only disad- 

'ery *1 *s difficult to couple trains, but this will
,, Ch^.ah,y be overcome.
,rUtilt tL6s barker, chief signal engineer of the Grand 
*§fia] ( n entered the discussion with some remarks on

. w-j?terns-
J/ffira, fnm McNab, in some remarks as to the archi- 
A°Uld 1 Catures of the paper, said that better stations
0 NilJ? P°ssible if the " ' --------------““
^ 9 ^ m- The stations should b feature points
0ay rtiay j at *s wanted in large terminal stations to- 
j?erative r ° SUmmed up in two features : first of all, the 

e»nsylvf e.atures, and next, comfort to passengers. The 
n'a station is New York was a sample of ex-

The railroads
charged these men full fares and were fairly deluged by 
complaints. In every railroad station, and at many street 
car stations in France, a complaint book is maintained by 
law for the benefit of the public, response to any complaint 
being required within one month. These soldiers detailed 
to civil duties seem to have made complaints through this 
means almost to a man. The dispute was settled in favor 
of the railroads on the ground that the men were being 
paid, in addition to the pay of five cents a day as soldiers, 
the full wages of the shops in which they were employed.

war.

h

An underfeed stoker is able to smokelessly burn even 
high-volatile coals, because when the volatile is distilled, it 
must pass through the hottest part of the fuel bed before 
getting out into the furnace. Besides a sufficiently high 
temperature, the only other chief requirement for the proper 
burning of the volatile is time, just as it takes time for a 
cake of ice to melt at summer heat.
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N the past the design of reinforced concrete beams has 
involved some intricate problems relative to the proper 
placing of the steel reinforcement in the body of the 
beam. Extensive analytical methods have been re

sorted to, or a series of graphic constructions have, been 
necessary, to determine the relative position of the com
ponent parts of the reinforcing material.

In the present paper it is proposed to set forth a 
method of placing the reinforcement for both bending 
and shearing resistance entirely from the moment dia
gram. To explain the method it is deemed necessary to 
review the principles upon which later operations are 
based, after which its application will be made to a 
specific design.

Consider a simple beam, uniformly loaded, as in 
Fig. i. Let two transverse vertical sections, (i) and (2), 

1 be passed through the bèam, at distances x, and Xi from 
the left support. Then from mechanics it may be shown 
that

V: + V,
(%2 --  Xl)M2 — Mi =

Whence
Mi — Af,V = (0s

in which V equals the average vertical shear on the por
tion of the beam (x2 — x,) — s.

Or,—The difference in moment between any two 
points along a beam is equal to the product of the average 
shear over the distance between the points, and that 
distance.

For loads concentrated at points along a beam this 
law is not strictly true, unless in each case the concen
tration occurs at a point midway between the transverse 
sections chosen ; but in the case of “concentrated” load
ings by beams cast against the girders in concrete 
struction, and even by loadings on slabs transmitted 
finally to the girder, the concentration may not be sharply 
defined, and there is no determinate law of shear varia
tion over such a region. Moreover, as this discussion 
will show later, the distance s is relatively small where 
shear is large. Within the limits of actual conditions in 
reinforced concrete construction, therefore, the above 
statement may be considered very approximate for the 
beam loaded with concentrated loads.

From the discussions given in Turneaure and Maurer, 
“Principles of Reinforced Concrete Construction,” pp. 
109 and 223, the amount of tensile stress required of a 
vertical stirrup to resist the shear stress is

con-

Vs
(2)

jd
in which V is the average vertical shear over the por
tion s of the beam. The idea of maximum shear intensity 
on a vertical section of the beam is retained in the above 
expression.

Since the tensile strength of the stirrup is relied upon 
to carry the above force, when s is the space between 
adjacent stirrups, the total strength of the stirrup, a« /., 
would be equal to eq. (2), or

•Read before the Engineering Society of the University 
of Wisconsin.

THE MOMENT DIAGRAM AND ITS RELATION 
TO THE REINFORCEMENT IN A 

CONCRETE BEAM.*

By S. C. Hollister.

Vs

from which
(3)V =

which is the value of the average vertical shear over the 
portion s of the beam, to be resisted by the stirrup, in 

of the strength of the stirrup and certain dime11'terms 
sions of the beam.

In eq. (1) we have an expression of this average 
shear in terms of the change in moment along the p°r' 
tion s; so that by substituting in the above, we have a 
once,

(4)Mi---Ml = aaftjd
Let it be considered that the portion s be so chose11 

that section (1), Fig. (1), lies over the left abutment, a 
which point the moment M, is zero. (In continuous 
girder design section (1) may be considered as lying a 
a point of inflection, since the moment at that place 1

©
/

#7n

!i 1

n

*L 5
X-t

Fig. 1.
Mi *) Let the moment increment from zero to 

called Mi. Then from eq. (4),
Mi = asfijd

It . is to be noted that this moment increment reP^f, 
sents the value of the adopted stirrup to resist the j 
tical component of diagonal tension over the portion 5 
the beam. Again, it should be clear that for any S' 
stirrup of area as and of fiber stress /», the moment 'nC 
ment Mi varies directly with jd, a value dependent ur' 
the characteristics of the beam ; and that for a S'^ a 
beam and the given stirrup, the moment increment 
constant, irrespective of where the region s is cb 
along the beam.

From values given in tests published in 
of Reinforced Concrete Construction,” it may 
that the safe working shear stresses are about 
times as great in a reinforced concrete beam as when 
beam is not reinforced. We may say, therefore, that 
concrete will be permitted to carry one-third of the - 
and the remainder will be cared for by the reinforcem 
Eq. (5) then becomes

Mi = 1.5 aifijd (Vertical Stirrups)
If the stirrup is inclined at an angle 6 to the horiz° 
then,

zero.

(5)

“ Principe,5 
bC tb^

the

sbear’
nb

(6)

nta>'

1.5 aifijdMi = sin 6
(7’And when 6 = 450

Mi = 2.1 atftjd (Stirrups inclined 450)

m
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Fig. 2.

-.0 A certain stirrup has been adopted which foi
pc|ua] ®rbcular beam gives the value of Mi from eq. (6) 
'riCrem ° vertical distance shown in Fig. 3«- T'ie f,rst 
SeCo e°t intercepts the portion Om of the curve ; the 
'tin, ^ ’ trini and so on. Let one of these intercepts, as 
ABqtn Pr°jected onto the beam, thereby defining an area 
disc,, .°n the diagram of the beam. From the preceding 
Ihç a ,Sl°n this area is the portion of the beam in which 

°Pted stirrup will exactly carry the, shear. The 
‘tl<w f °f the portion is seen to vary as the shear varies 
shear f beam- Since the stirrup is required to carry the 
the ce °r this portion of the beam it will be placed through 
the n re °f the portion. Likewise, each other portion of 
'''ill efined bv the nroiection of the intercept of Mi

■aid down.this

stirrup placed at its centre, 
inate e feature of dividing each portion of 
e foll ing method is suggested : Lay off, as 
e, % (Fig. nb). Let all other values equal

the kT° el

4i

%

I
ifl

4ot SCak
£

•^36

*V

K
I
5

§I2»

16

r . Eqs. (6) and (7) are the final working values of the 
®Slstance offered by a single stirrup in terms of an incre- 
ent of moment.

w, ^he chart in Fig. 2 is a graph of the above equations 
^ ?n 7 — ]/%, a very common value in rectangular beam 

use t^he chart, enter at the left with a given 
z Ue °f d, the depth of the beam ; follow across hori- 
fh;"tally to the line of the adopted stirrup area ; then from 
$v Point move up to the fiber stress assigned to the 
p‘rraP ! and finally passing to the right from this last 
deaf' Va*ue tbe moment increment for either ver-

0r inclined rods may be read.
us consider the portion of the beam shown in Fig. 

in such a manner as to produce the moment
Let

3> loaded
p,. *** Juoij a maiuiu as ut ui wuuw ----------------------

vv4e ®A. It is desired to reinforce the portion shown 
vertical stirrups, keeping in mind the principles just

Area of Stirrup, sq.in.

Mi, as before. These increments have m , n\ and so forth, 
for points of intersection on the moment curve. Let these 
points be projected onto the beam. Each projection will 
thus determine the position of the stirrup. This gives very 
closely the same results as before, since in this case each 
increment has been bisected, rather than bisecting the 
projection of the intercept on the curve. However, if the 
increment is large, as is sometimes the case with bent-up 
bars, it is likely to subtend a portion of great curvature, 
in which case the original method is advised. The second 
method will be found within practical limits for the spac
ing of vertical stirrups.

The design of a T-beam will now be followed through 
in detail. The span will be taken as 24 ft. between centres 
of supports. The thickness of the flange will be assumed 
to be limited by a 10-in. floor, and the total depth to ap
proximately 3 ft. The following working stresses will 
govern the design : /« = 16,000 lb/in/; fo = 650 lb/in.2 ; 
u = 80 lb/in.2 (at the supports 50% excess allowed, or 120 
lb/in.2) ; v = 35 lb/in.2 for concrete and 105 lb/in.2 for rein
forced concrete. Attention is called to the ratio of the 
two shéar values just given. This is in accordance with 
the developments of eqs. (6) and (7). The total load on 
the beam will be taken as 4,000 lb/ft.

A A

1+--*
3*4

paAi------------
°AH-j-L— 

H-4-4-4-—
3?p/

n'i
% ~¥k.

Û

ë \a\ 1

rnsj
111 i\

T \!
\i1

r t
1 (b)(a)

Fig. 3.

The maximum moment is found to be 3,460,000 in. 
lbs., and the shear at the support, 48,000 lbs. The re
quired web area is 458 in.2 or 33 in. deep and 14 in. wide. 
From Plate X, Turneaure and Maurer, b = 31 in., and 
jd = 29.2 in. As is found to be 7.4 in.2 Eight rods 1 in. 
square will be used. The value in moment of one pair of 
rods is computed to be 932,000 in. lbs. The arrangement 
of the rods in cross-section is shown in Fig. 4c. The 
width of the web was changed to 15 in. for clearance be
tween rods. The length of rod necessary to develop its 
tensile strength in bond is 50 in. At the support four 
rods are necessary to carry the bond stress.

With the above computations available, the placing 
of the steel in the beam may be done. Fig. 4a shows the 
bending moment diagram. The resisting moment of each 
pair of rods is plotted, resulting in the stepped diagram 
along the exterior of the moment curve. The point of 
contact of the line with the curve indicates a point of zero 
stress in the rods corresponding to the zone immediately 
above the point. This pair of rods may be bent up at this 
point, therefore, since they are no longer needed to resist 
moment. It is noted that the four lower rods are required 
to continue to the end of the beam without being bent up ; 
hence only the upper rods will be bent.

It is proposed to make two arrangements of the steel, 
in which the bent-up rods are intended to carry a—one

<5
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Fig. 5.

Point K represents a point midway between the in j 
sections of the two pairs of bent-up rods with the neu ^ 
plane. The projection of K upon the moment curve 1 
thereby determining the chord EP. Point C is the ^ 
section of the first bent-up pair with the neutral plane, .
its projection on the moment curve is Q, thus estabhs . 
FQ. EF, therefore, is half of the actual incre'1^ 
ascribed to the first bent-up pair, on the basis of spaC . 
EF is then laid off again, as FG, thus completing ^ (C, 
crement EG. The portion of the curve from O to G, j j,e 
fore, is cared for by the bent-up rods. Since OB 1 ^
permissible value for one pair, it is seen that they g 
amply strong to carry the shear, and that their Pla.flg, 

determined by the approximate maximum spaC *

Beginning with G, the stirrup increments are ia' j, 
the first being half value, (GH), as previously e*P jetef' 
The intersections with these and the moment curve 
mine the positions of stirrups through the region be p 
C and the centre of the beam. It is noted that the s

inter;
d

was

portion of the shear (right side of Fig. 4b), and the other 
in which the stirrups are designed to carry all the shear 
(left side of Fig. 4b). The second case, that of all shear 
being carried by the stirrups, will be treated first. Since 
it happened that in this T-beam the value of j is J4, it will 
be permissible to use the chart in Fig. 2. In choosing a 
value of as, the area of the stirrup, a value should be so 
chosen that the last useful spacing, projected from the last 
full value of Mi at the vertex of the moment curve, does 
not exceed in general %d, and never more than d. It is 
possible to estimate by inspection a value of Mi that will 
give this final spacing. Entering at the right of Fig. 2 
with this estimated value, then over to the line of fiber

velop the full stress. At the bottom they pass below the 
horizontal steel.

In the case where the bent-up rods carry a part of the 
shear, investigation as to their strength in shear resistance 
must first be made before the point of bending can fina*v 
be fixed. Considering a pair of these rods as an incline 
stirrup, a moment increment may be determined for the 
pair from eq. (7). This was found to be 1,960,000 in. Hj5' 
This value is laid off vertically, as OB, Fig. 4b. The d*s 
tance s corresponding to the pair of rods is much greater 
than d. The pair is then excessively strong to take ® 
shear ; and since the spacing given for bending the r0 * 
is also greater than d, the second pair of rods will 
turned up, as shown from the bending diagram, while th 
first pair will be bent up at an arbitrary distance jd towar 
the centre from the bending point of the second pair, 
arrangement is shown in the right half of Fig. 4b.

Area of 3tirrup, sq.in.

The

a/ az 0.3 0.50.4 a& 07

34

(b)
jr

M l/i g f\
i!
i!
i! (0i!

31
}<&'/g
Fig. 4.

stress, and next down to the intersection with a horizontal 
line from the depth d, gives a tentative value of as which 
may be adjusted slightly to meet the commercial dimen
sions of the steel. With this corrected value of as, and 
passing through the chart from the left, a final value of 
Mi may be obtained very close to the desired value. I he 
adopted stirrup is shown in Fig. 4c.

Following the suggestions relative to Fig. 3b, half 
of the value of Mi as determined above is first laid off ; 
then the full value is laid off repeatedly until the vertex of 
the moment curve is reached. The intercepts on the 
moment curve, when projected onto the beam, determine 
the positions of the vertical stirrups.

The numerical value for the in. round stirrup, in 
terms of the moment increment, is 300,000 in. lbs. They 
develop sufficient bond to cause a tensile stress of 12,500 
lb/in.2 ; and in addition they are hooked and bent to de-
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su ting from H is past the point of bending up the first 
-°f rods. The space to C is too great in the light of 

p . Practice, even though it may be very close to d. 
st°lnt H1 is therefore set, with GH = GH1, and an extra 
arb>U^ P^acec^- Between this stirrup and the support 
fo ’ u3ry st'rruPs are placed at approximately }^d apart, 

r the purpose of supporting the bent rods during con
duction.

Vej rods turned up are carried 50 in. beyond, to de- 
m I? required bond. In addition, they are hooked 
at ^e ends.

(4) The table gives only one distance apart for each 
channel pair, and the r given is that for the strong way 
of the channel itself. A round end condition is one that 
one does not expect to find in practice ; using sines of two 
or three times the size used in the table, as indicated at 
bottom of first column of page 274, would produce other 
results. As to the width of lattice bars chosen, one may 
find them a bit large for the smaller sizes of channels ; the 
Dominion Government Specifications require a width of 
1 inches for lattice on 6-inch channels, which exceeds 
ordinary practice in building work.

(5) Equation 7 predicates a column of, say, 200 — 

and over ; Johnson says the Euler formula applies from

chart in Fig. 5 shows the solution of eqs. (6) and 
slrn'l Cn Î *s variable and /s = 16,000 lb/in.2 A set of 
str ' ar charts may be made up, each with a different fiber 
f,eJSs" Such a set will apply to both rectangular and T- 
bç.y018" .Fig. 2 applies to nearly all forms of rectangular 
to 'p'u S'nce 7 varies so slightly ; but it is not applicable 
praams except when j is 7/&, as was the case in the 

ln& problem. For T-beams 7 varies from .82 to .97 
accou ®refore requires a chart that takes this change into

/
150 The results are applied to columns of less than 

this length.
(6) Equation 18 does not follow from Equation 17.
In the Engineering News of October 3, 1907, will be 

found a solution of lattice bars by Mr. A. M. Meyers. In 
the same number is an article of interest by Mr. Pritchard, 
suggesting, inter alia, 3% of axial stress to be taken in 
lattice.

Mr. Modjeski states in Engineering Record 68, page 
356, that in the new Quebec Bridge lattice take a shear 
of 2% of the axial stress.

In the Quebec Bridge Commission report are some 
very interesting calculations on lattice theory, 
report is not at hand, it may be found in part in the En
gineering Record of April 18, 1908.

I regret that I do not have at hand Bulletin 44 of the 
University of Illinois. In the Engineering News of March 
16, 1911, there is, however, a summary of this bulletin. 
Here I read that the stresses in lattice bars were very 
variable as between different bars ; and the authors, Talbot 
and Moore, are quoted as concluding : 
to attempt to determine the stresses which may be ex
pected in column lacing for central loading by analysis 
based on theoretical considerations, or on data now 
available.

LETTER TO THE EDITOR.

^tresses

'v°uH*r’ *n resPonse to your letter of March nth, I 
inte submit the following notes on the ingenious and 
Peg^esl'n& paper “Stresses in Lattice Bars,” by Mr. 
2^t}]Se’ Published in The Canadian Engineer of February

CrUshI!i ^ ‘^c *s the stress at which the material will be 
of p ed’ which may be inferred from the three lines at top 
iit'h^f will be larger than 16,000 lbs. per square
of (V 1 *e base stress used in Equation 3. In Proceedings 
. e American Society of Civil Engineers of December 
Coly ’ * bnd tests showing unit ultimate strength in 
It js ns running as high as 45,000 lbs. per square inch, 
be as^resumed that the base stress in the columns should 
3°,^ as the utmost which they can carry, say, from 

to 5°>000 lbs. per square inch, for it is at this time 
We are interested in the behavior of the lattice, 
tt, *^e third paragraph, page 274, it would ap- 

at the total stress in the more highly stressed 
c°lum a A

u should be K— and not 2 K—. Note that Si is 
the K 2 2
H a a$e stress, when the added stress due to bending is 

, not 2 K. The stress K is added to the stress S, in 
annel and subtracted from the stress Si in the other.

(-3) In Equation 3 the quantity---- -----
^ 2 jOOO

Merr- Seerr>s to be somewhat arbitrarily selected. In 
1 uian’s “Mechanics of Materials,” dated 1905, I find,

1 1-78
25,000’ 25,000

in Lattice Bars of Channel Columns.

If this

It seems futile

Mr. Pearse’s theoretical solution of this annoying 
problem is suggestive and very interesting. I fear, how
ever, that the problem is one of which the complete solu
tion is not in our possession. The same may be said of 
column formulae. We can, of course, make satisfactory 
designs, but the perfect theory and the perfect practice 

still somewhat doubtful.

Pear

seem
C. M. GOODRICH,

Designing Engineer, Canadian Bridge Co. 
Walkerville, Ont., March 14, 1916.

oh g

in the denomi- [ In our issue of February 24th we published an article 
by William Worth Pearse, city architect of Toronto, deal
ing with the derivation of theoretical formula for calculat
ing stresses in lattice bars of columns. The article created 
a good deal of interest, and we are pleased to be able to 
publish the above letter containing some further notes on 
Mr. Pearse’s paper, and trust that others of our readers 
will be disposed to give our readers the benefit of what 
information they have on this most interesting subject.— 
Editor.]

°nPage and2°2, for the Rankine formula
4

?SjOoo §Pven as the constants which meet average results

Ori _ ed’ fixed and round, and round end columns. Again, 
to tb gn212’ 1 find for the Ritter formula, which reduces 
ç e Pankine when one constant replaces a theoretical
,P'es*n. ,he factors —- ,'78

Pinion

4 . Theand The Siamese Government, to which one would not gener
ally look for engineering progress, use to a very great extent 
reinforced concrete poles, both for street and park lighting 
and for electric transmission lines. The concrete pole is not 
only more elastic than teakwood, but it is fireproof ; it is easily 
made and fixed, and is, of course, impervious to the depreda
tions of the white ant.

34,00034,000 34,000
I

Government Specifications of 1908 use----9,000I
*2,000 and 
tonser

—, which are, of course, supposed to be 
16,000

vative.



FEBRUARY COBALT ORE SHIPMENTS.
Cobal1The following are the shipments of ore from 

during February, 1916:—

Beaver Consolidated Mining Company ....
Buffalo Mines ..................................................
Coniagas Mines ................... ........................
Dominion Reduction Company .....................
La Rose Mines........................'........................
McKinley-Darragh-Savage Mines ...............
Miffing- Corporation of Canada (Cobalt

Lake Mine) ..............................................
Mining Corporation of Canada (Townsite

City Mine) ................................................
Nipissing Mining Company...........................
Penn-Canadian Mines .....................................
Peterson Lake Silver Mine (Seneca Superior

Ore) ................. ....................... ;...............
Peterson Lake Silver Mine (Mercer ship

ment) ..........................................................
Timiskaming Mining Company...................

Total .........................................................

Tons.
33-73
37.69
84.21

22°
87.08

207.85

122.4’

84-68
65.52
35.99

105.86

21

,41.’51,

Victoria, B.C.—Only eight miles of track remain to 
be finished before the completion of the Patricia Bay 
branch of the Canadian Northern Railway. Contracts 
will soon be awarded for the construction of slips on the 
mainland and Vancouver Island.

Ottawa, Ont.—T. J. Stewart, of Hamilton, is moving 
to amend the bill of the Ontario Niagara Connecting 
Bridge Co. by providing that no construction shall be 
undertaken on provincial property or the lands of 
Niagara Falls Park Commission without the consent 0 
the Provincial Government.

Vancouver, B.C.—The city engineer has reported 10 
the council the completion of the contract by the Vulcnn 
Iron Works for the supply of 14-inch main, and the eN' 
pense the city was put to by reason of the construction 0 
a temporary main to eliminate the damage from the lea' 
at Essondale. The water committee will be asked to re 
port on the whole question of what claim the city haS 
against the contractors.

New Westminster, B.C.—Mr. C. C. Worsfold, ces'1' 
dent engineer here for the Dominion Government, 
has returned from Ottawa, states that the sum of $i5>°?° 
has been noted in the supplementary estimates for 
work of carrying on the construction of the Fraser RNe 
main channel jetty, the second unit of which is now beat? 
built by the Marsh-Hutton-Powers Co. The supp*e 
mentary estimates, however, have not yet been before 
House. Under the Le Baron scheme, the north unit, tha 
now under construction, was designed to be built in thre 
units. The contract for the second unit was let at a pr,c 
in the neighborhood of $400,000. The third, and long6®1’ 
will cost probably $500,000, so that the sum put in 
estimates, if voted, will only provide for a portion of ® 
third unit, probably enough to continue the work through' 
out the summer and fall.

29.5
1,026.5

New Llskeard—Casey Cobalt Mine
Porquls Junction—Nickel ore

, otber
Coal ash contains silica, alumina, iron pyrites an° 

mineral matter. Depending upon the chemical cotap05 of 
and physical condition, these cause the ash to fuse n>0gjt i$ 
less easily. The temperature at which firebrick will ta ;p- 
sometimes influenced by the composition of the ash. * 
stance, a certain ash might melt at 2,600 deg. F. and a c ^0tb 
firebrick at 2,800 deg. F. ; but together in a furnace 
might melt at 2,500 deg. F.

yiiiiimimmimmiuuiMiimimnmmiimiiiiiimmiiiiiHiiHimiE
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Toronto, Ont.—The villages of Mimico and New 
Toronto have applied to the Legislature for authority to 
build a joint water supply.

Victoria, B.C.—J. P. Kean, in a paper read before 
the Slocan Board of Trade, advocates the establishment of 
a zinc refinery in Canada.

Prince Rupert, B.C.—The Grand Trunk Pacific will 
inaugurate its steamer service between this port and 
Alaskan points on March 30th.

Winnipeg, Man.—Premier Norris will move a resolu
tion asking the Dominion Government to hasten the con
struction of the Hudson Bay Railroad.

Vancouver, B.C.—Engineer Hueckel reports that 
Norris McDiarmid & Co. are entitled to $6,474 extra for 
work done on the Georgia-Harris viaduct.

Carp, Ont.—Engineers of the Hydro-Electric Com
mission addressed the ratepayers on the question of 
cost of installing hydro-electric power here.

London, Ont.—A further request for $39,000 for the 
London and Port Stanley electrification has been granted. 
This brings the total cost to the ratepayers up to $900,000.

Ottawa, Ont.—In the annual review of the work of 
the Department of Railways and Canals a great increase 
in mileage and prosperity of the government railroads is 
reported.

Calgary, Alta.—City Engineer Craig reports that the 
treatment of sewage with chlorine gas would cost $23,300 
yearly. It is not expected that the council will adopt the 
proposal.

Welland, Ont—The Canadian Steel Foundries Ltd., 
have started operations at their plant here. The 12-in. 
mill is now in operation and the 22-in. mill will be started • 
very shortly.

Montreal, Que.—The transmission line of the Shaw- 
inigan Water and Power Company has been completed 
to Quebec and power is being delivered to the Public 
Service Corporation there.

Peterborough, Ont.—It is expected that the Trent 
Valley Canal between this city and Lake Ontario will be 
opened for navigation this spring. The total cost of this 
division will be $7,660,000.

Victoria, B.C.—Work on the new breakwater is pro
gressing favorably.
Jackson contract 
at the bend of the main

Quebec, Que.—The Quebec Railway, Light, Heat and 
Power Company has commenced to construct their 
street cars. The first product of the new industry will 
be completed about April 1st.

Ottawa, Ont.—The Town Planning Commission re
commends that the suggestions made by Andrew Bell, 
C. E., in 1901, regarding the prevention of spring floods 
on the Rideau River be carried out.

Ottawa, Ont.—Comprehensive plans for the beautifi
cation, development and re-planning of the Canadian 
capitol have been presented to Parliament in the report 
of the Federal Town Planning Commission.

Vancouver, B.C.—City Engineer Fellowes has ad
vised the board of works not to undertake the responsi
bility of erecting bulkheads in lanes for protecting side 
cuts, as it is likely to establish a costly precedent.

Divers engaged on the Sir John 
are now working on the granite blocks

arm.
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m h ann°uncement of no mean importance was that 
ftp e *as* week by the Honorable G. Howard Ferguson, 
o'^er °f Lands, Forests and Mines for the Province of 
pjg a^°> to the effect at an agreement had been com- 
ne ed ^hereby the gov nment takes over the entire busi- 
jn^s and assets of the Electric Power Company, includ- 
Lnrl subsidiary companies, twenty-two in number,
(jnd er t^e arrangement by which these companies come 
t^i e.r the jurisdiction of the Hydro-Electric Power Com- 
çe Sl0n °f Ontario, it is expected that not only will 
£>ist ^ Ontario be served but North Bay and Nipissing 

^lct wiH be able to get the advantages of public hydro 
el°pment.

to at I bas been said that the strength of any nation can, 
show 6aSt 3 ^arSe degree, be measured by the intelligence 
Povv 0 -n tbe development of its natural resources. Water 
app er 'n Ontario as a provider of human necessity is 
•text rfent^ destined to see great development during the 
mjn ,ew years and the government is apparently deter- 
it ; . that in order to fill the public needs for water power 
Po\v *n interest of the whole community that the water 
as po-rs. ’n the province'should be developed as rapidly and 

^ciently as possible.
tnon y their very inherent nature, water powers 
c° P°hs«c- There is only one Niagara, and while the 
deve]9'1168’ both public and private, that control the power 
Wate °Pment possible through Niagara may control the 
CoUld °f a large territory, a thousand companies

uild steam power plants in the same territory.
the /?n*-ario is essentially the manufacturing province of 
a COn °m*ni°n, and it is fair to assume that there will be 
for ;nSJan^y increasing development of power of all kinds 
tiQijji Ustr'ai purposes. Present-day industrial and 
Wgjg standards have made power a public necessity. 
emp,or P°wer is a supplier of this necessity, and while the 
its Usyr«ent of water power is very old, more progress in 
Perhgn been made in the last twenty-five years than 

Ps in all the years that have gone before.
c°rpe t?t's*;'cs show that we have coal for many years to 
bejf, ’ uf they also show that the economical deposits 
°f pro^°r*fe^ first and as the coal becomes deeper the cost 

Uction increases very rapidly.
c°nstr^e P°Pular notion is that when a water power is well 
veIonPHC‘ed 't costs so little to run that the power de- 
aPp6a Is the cheapest in the world. The facts do not 
that st t0 suPP°rt this view, but rather disclose the fact 
c°tHpe5arri Power is, under certain conditions, a very keen 
hejcibl ! °r water power. Steam power is movable, 
PotyerC ’ Water power is inflexible and not portable. Steam 

rna C?n be taken to the factory in small or large units 
to a Ig be required ; on the other hand, the factory must. 

rge extent, be taken to the water power.
again^espective of the relative value of water power as 
^ent r Steam power, the fact remains that the announce- 
W*?«ly made by the Ontario Government is far- 
fhat m g ln character and is significant in that it indicates 
!» it th g0Vernment recognizes the importance of seeing 

L eVpn, tî»->r*ic cprved so far as

are
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s Power to so.

YdRO-ELECTRIC DEVELOPMENT IN ONTARIO. By this step It is said that many power developments 
will be made possible which have heretofore been held for 
a nominal rental, and unrelated as they should be to the 
industrial life of the community.

AN INTERESTING REPORT.

In this week’s issue we publish an abstract of the 
report of the Quebec Roads Department, which was issued 
only a few weeks ago. In connection with this report 
there is one feature of it that should be specially noticed ; 
that is the expedition with which it has been prepared and 
placed in the hands of those for whom it is designed. Hon. 
J. A. Tessier, Minister of Roads, and his associates 
to be complimented upon the completeness of the report 
and the promptness with which it has been issued.

There are some very interesting features in 
tion with the report as indicating the very remarkable de
velopment that has taken place during the last twenty 
years in the good roads movement so far as Quebec is 
concerned. The table which is printed at the end of the 
article in this issue calls attention to the remarkable fact 
that whereas in 1895-96 the sum of money expended for 
good roads in the Province of Quebec was $30.20, the 
amount of money spent in the year 1914-15 
$6,140,273.13. This statement tells its own story.

are

connec-

was

PREPAREDNESS FOR INDUSTRIAL 
DEVELOPMENT.

A bill"has been brought before the Ontario Legislature 
which is to create “The Trades and Labor Branch, 
the establishment of this branch of the Public Works De
partment now it should be fully organized and ready to 
take its place as the representative of labor throughout the 
province, and will be in a splendid position to render great 
service when the great army of workers return from 
Europe. The branch is to be presided over by a superin
tendent who will have the powers and duties usually 
assigned to a deputy head of a department. Officers en
gaged in the administration of any of the laws relating to 
matters assigned to the branch will make their reports to 
the superintendent and will carry out instructions as 
directed by him.

For the present the branch will have charge of the 
administration of The Bureau of Labor Act, The Station
ary and Hoisting Engines Act, The Building Trades Pro
tection Act, The Factory, Shop and Office Building Act, 
and The Steam Boilers Act. Among other things, the 
duties of the branch will be to look after the general wel
fare of the industrial classes.

Another very important duty which will be assigned 
to this branch will be to enquire and report as to the 
establishment of new industries in Ontario, in any case 
where by reason of the production of raw material for 
such industry in Ontario, or the immigration of persons 
skilled in the particular industry or other circumstances 
which make it appear that such industries can be profitably 
carried on.

By
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ofAt a recent meeting of the executive committee 
the Toronto Branch of the Canadian Society of Li' 
Engineers, the following members were appointed to tn 
several working committees named below :—

Roads and Pavements.-—M. A. Stewart (chairman)’
S. G. Talman, G. G. Powell, H. S. Van Scoyoc, * ' 
Huber. Subject—Investigation of sand for concrete hig 
way construction.

Steel Bridge Specificatio 
man), Frank Barber, H. L.
Thos. Taylor. Subject— Steel highway bridge spec
cations.

—A. H. Harkness (cha,r' 
teenbuch, David ’

ifi-

Sewage Disposal and Sanitation.—A. F. MacaH1-1'1 
(chairman), P. Gillespie, W. Chipman, F. W. Thorol^. 
J. H. Nevitt. Subject—Report on commercial success 
treating sewage by aeration. .

General Clauses for Specifications.—W. Chip01'1
Cross;(chairman), E. W. Oliver, E. L. Cousins, Wm.

D. Molitor. Subject—To consider last year’s report a(l 
suggest modifications if desirable.

Reinforced Concrete.—Peter Gillespie (chairm 
Frank Barber, A. W. Connor. _

New Members.—J. R. W. Ambrose (chairman), .
E. T. Haultain, A. F. Macallum, G. A. McCarthy,
H. Curzon.

d

an)'

H-

an)’Legislation Committee.—E. W. Oliver (chairm 
J. G. G. Kerry, H. E. T. Haultain.

Power Plants.—L. M. Arkley (chairman), -- »,
Bowman, Peter Bain, E. T. J. Brandon, F. G. Clark,
G. Hill, Jas. Milne, A. L. Mudge. Subject—
steam boiler specifications for the Dominion of Cana

Hydraulics.-—N. R. Gibson (chairman), T. H.
H. G. Acres, E. C. H. Dowson, C. L. Fellowes, 
Molitor, Wm. Cross. Subject—To continue work 1 
year on a standard specification for cast iron water

Track.—E."G. Hewson (chairman), A. F. Stewart,'^ 
L. Hertzbefg, F. B. Goedike. Chairman to choose 'f,° 

to be done by committee.
Library Committee.—A. L. Mudge (chairman)

A. Hare, A. A. Bowman, Fraser F. Keith.
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THE TORONTO BRANCH OF THE CANADIAN 

SOCIETY OF CIVIL ENGINEERS.

The regular monthly meeting of the Toronto BraIlC||
of the Canadian Society of Civil Engineers was 
the society’s rooms at the Engineers’ Club, 90 King Stree 
West, on Thursday, March gth. The meeting was de 
voted to the discussion of proposed amendments to the 
present by-laws as formulated by the committee appointe 
in 1915 to consider this matter. While the attendance 
was not what the importance of the subject should wat 
rant, a very interesting discussion took place, and many 
good suggestions were made. A stenographic report 0 
this discussion will be available in a short time for men’ 
bers wishing to consult it.

PERSONNEL OF COMMITTEES OF TORONTO 
BRANCH, CAN. SOC. C.E.

COMING MEETINGS.
AMERICAN WATERWORKS ASSOCIATION^ 

Thirty-sixth annual convention to be held in New 
City, June 4th to 8th. Secretary, J. M. Diven, 47 
Street, Troy, N.Y.

X

Along these lines the branch will be in a position to 
render a real service to engineers and engineering in
terests for, with the coming of new industries more work 
will be created for the engineer and an increased demand 
for technically trained men is bound to follow. This will 
relieve the situation which now exists in that a great many 
technically trained men have been forced to find new fields 
for their endeavor or else fit themselves for some vocation 
which is in demand at the present time. New industries 
will create a state of affairs which the technician has long 
looked forward to—he will be in demand, his status will 
be improved and incidentally his services will command a 
rate of remuneration more in keeping with the dignity of 
his profession. Similar bureaus in other provinces and a 
system of interchange of services and privileges would be 
in keeping with the development of the country as a whole 
and prepare us for the great industrial development that 
is coming.

PERSONAL.

W. H. FAIRCHILD 
pointed city engineer of Galt, Ont.

F. W. EVANS has been appointed manager of the 
Toronto sales branch of the Canadian Fairbanks-Morse 
Company.

LORNE THOMPSON, head of the Stores Depart
ment of the C.N.R., has joined the staff of the munitions 
board at Ottawa to look after the transportation end of 
the board’s business.

THOMAS HENRY, chief engineer of the Interurban 
Electric Company, has resigned that position and 
ciated himself with the sales department of the Toronto 
Electric Light Company.

G. A. MOUNTAIN, chief engineer for the Board of 
Railway Commissioners, took part in the discussion at the 
monthly meeting of the Toronto Branch of the Canadian 
Society of Civil Engineers on March 9th.

C. A. BELL, who went overseas with the 2nd Field 
Co., Canadian Engineers, has received a commission. 
Lieut. Bell is a graduate of S.P.S. and was a mining 
engineer at Copper Cliff before enlisting.

J. McCORMICK, for the past nine years connected 
with the sales department of Mussens Limited, Montreal, 
has resigned, having accepted a similar position in the 
machine tool department of the Canadian Fairbanks-Morse 
Co., of Montreal.

ERNEST LANE, who has been acting local manager 
for the West Kootenay Light and Power Company for 
some time, has assumed a similar position at Trail, B.C., 
where the smelting and refining plant of the Consolidated 
Mining and Smelting Company is situated.

of Brantford, has been ap-

asso-

OBITUARY.

WM. SANDERSON, who was a mining engineer at 
Cobalt, has been killed in action in France.

The Swedish state railways have been making experiments 
"ilh peat as fuel for locomotives. The peat is used in the 
powdered or pulverized form, and it is stated that locomotives 
using this fuel can haul as heavy trains and make as good 
speed as locomotives using anthracite coal. The railway 
directors have decided to undertake the development of this 
kind of fuel. Two methods will be followed. Two experts 
have been requested to give complete estimates of the cost of 
preparing a certain bog and the running expenses with the 
respective methods
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