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"~ ROAD BUILDING AT THE FRONT

Sl

How the .Good Roads of France are Helping to Win the War—Planks

and Large Stone t
Week in Hamilton, Ont.,

he Most Valuable Material—Address Delivered Last
at the Fifth Canadian Good Roads Congress

By LT.-COL. WILLIAM G. MAcCKENDRICK, D.S.O.

Director of Roads, Fifth British Army-

MY first job of road-building in France was for the
‘ Canadians. I was put in charge of a thousand
Belgian refugwees——civilians——who were paid four
francs each per day for working on the roads. I had not
andled men for fifteen years, but I was puzzled to kn.ow
Why I could not put more vim into their work, until I
fo}md that these men had to walk from seven to twelve
Miles per day before they reached their work,' and then
Walk that distance back home again in the evening. Was
tany wonder that they had no energy left for their work?
Although I had considerable territory to cover, and a
large number of workmen to watch, 1 could not get a

Motor or a horse. I simply was not on the list of army
Officers who were entitled to a horse or a motor, and that
for motor

cettled it. I did succeed, however, in arr_anging
. Ofries to collect my workmen, and within a mon
ork showed very satisfactory results.

th the

Introducing Business Methods

d into thirty-two gangs,
At the end of the month,
o each foreman the pay for
hatever upon whether the
tion, and without any

* ®heck on the number of men employed or the hours
wh_ich they worked. We changed these methods and ap-
inted soldiers as time-keepers, and saved John Bull &
0. something like 30,000 francs per month in the pay
Ol by cutting out the loafers, €tc. ;
oreover, modern methods of handling those men

: .'greatl)’ increased their output. We had six gangs work-
% in the woods getting out defence pickets, posts ang
?ether timber. We almost trebled their output. the t?lzd
‘ thn_gangs in the quarries getting out stone and we trebl :
. '®Ir output. The other sixteen gangs were on the actua
ad-making, and we doubled their output. The Belgians,

)
€n given proper superintendence,
n,

 These Belgians were divide
E With 4 foreman for each gang.
L € paymaster handed in cash t
. S gang without any check W

“They Handed Me 2 Lemon”’

f b Before the war the French roads were in go;)d rr%puat:;
they were greatly overworked, even the

atio round the stone to powsier
nale. The heavy guns grou lly in the spring

3 the roads went to pieces fast, especi
| _and f:all. In the fall ofp1915 the British army had to stop
ght‘"g because they could not carry

0
a;';r the roads. Sir Eric Geddes reported

the needed‘material
on the situation,

after he had made his report the British Cabinet asked

make excellent work-.

him to carry on the work and take charge of all the trans-
portation in the British armies, including standard rail-
ways, light railways and roads.

In 1916 I was sent to the Somme to make roads for the
Fifth British Army. The job they handed to me was a
“lemon.”” There were 250 miles of broken-down roads

‘that they had been fighting over for months. The stuffing

of these roads was gone, and they wanted them re-built
so that they could fight over them again within three
months. The centre of the road was often a ditch holding
water and mud from 8 to 10 inches deep, of the consistency

~of pea soup.

No Crown, No Road

General H. P. Maybury, the chief engineer of the
English Road Board, went over fifty miles of these bad
roads with me in two days. I urged him to give me the
men and materials to put a crown on them and then they

‘would be alright. He said, ‘‘You seem to think that a

crown is everything.’’

“Yes,”’ I replied, “with it you have a road; without
it, you have—not.”’

We gathered all the officers of the various corps and
told them what we wanted done; nevertheless, we could
not get sufficient stone. But for five miles of the road
leading out from Acheux, we picked the stone off the outer
6 feet .of each side of the road and threw it to the innet
6 feet, so that we had 12 feet of fairly good road in the
middle. The director of roads gave us four and five times
the quantity of stone we had before, and timber as re-
quired, so we never lacked material to work with after he
took charge.

Making Roads With Material from Ruins

The army did not take kindly at first to the new de-
partment which had taken over the road work, but when
they saw what it was accomplishing, we got their hearty
co-operation.

They told me that for me, a lieutenant-colonel, to take
a pick from a private’s hand and show him what I wanted
done, would prove ruinous to army discipline. But it
didn’t, and within a month we had 12,000 men working
to the one idea and with the one policy, and doing fine
work for the use of the fighting troops.

When ‘‘the big push’’ was on we could not get stone.
As a result we canvassed the surrounding country for
everything that could be put onto the roads. Conse-
quently, there are many villages of which not a single.
brick, stick or stone is left. We took the bricks from the
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houses and from the ruins and put them on the roads. We
carted the stones from the broken walls. The army, as
they advanced, used all the wood for fires to cook their
meals, .zgatc. "We used the larger timbers, roof-rafters,
etc., to fill up shell holes and to plank muddy places. It

. is a fact, therefore, that of many villages there is not a

trace, virtually not one stone being left on top of another.
Oné village of 2,000 inhabitants, that I have in mind, has
disappeared -absolutely with the exception of a piece of
granite block which was laid where the centre of the
village had been. ) :

- Used Planks on the Worst Roads

The road north from Albert to Bipaume was for a
time the only line of communication to the British front,
and everything that went up to the army travelled over
that road. At the end of the third day I drew attention
to the fact that the road would not last two days more.
It was built of four inches of gravel on sand foundation
on clay. The caterpillars, weighing 17 tons, shook it to
pieces with their incessant pounding. We had previously
had 300 motor lorries on our road work, but they had
taken away all but 23, and I had a strenuous time getting
200 more and stone to fix that road, but we finally got it
rebuilt and in splendid condition.

Altogether, I had 7643 miles of army roads under

my care at that time. Besides the motor lorries, we had,

about 300 general service wagons, 56 road rollers and
12,000 men.

Many of these roads were blown to pieces by the
Germans. When 1 first went to Flanders I saw that
planks were the only thing that would save the situation,
but I could not get the planks. ‘‘With five miles of
plank, I will take the corps anywhere,”’ I said, but there
was no plank to be had. A plank road costs less, and
can be built twenty times as fast, and over some kinds of
ground will carry traffic that stone will not carry. The
shell holes on some of the roads were from j3 ft. to 15 ft.
in diameter. When it rained for a week, as it would,
these holes would fill with water and stay full. I pointed
out how impossible it was to build macadam roads under
these circumstances, and asked for planks. When the new
transportation department, under Major-General Sir Eric
Geddes, got to work, they secured millions of railway
sleepers for road-building; also 3-inch planks, which
were used by all the armies in their advances on the
western front. Sir Douglas Haig, in his despatches since
then, has told of the value of those plank roads to the
British army. At Vimy Ridge, Passchenda€le and Mes-
sines, he said, the army could not possibly have advanced
without them.

Road-Builders Saved Verdun
We found the method of building a Telford road in

France, putting the stone on edge and then using small

stone on top, did not carry the heavy lorry traffic. Even
twenty or thirty inches of stone so placed did not hold
the road up in place. We, therefore, changed the method
and laid stones on their flattest side, then filled in 4-inch
stone on top for a total depth of nine inches, putting a

" good crown on the stone and rolling where possible.

Under thesé methods, we found that we were getting
much better roads for one-third the cost, and that our
roads would carry the heaviest kind of motor traffic.

The stone was mostly a soft limestone. In six weeks
‘even 6 inches of this stone would be ground to powder
and blown away. We found that 4, 5 and 6-inch stone
were the best sizes to carry the motor traffic for soft
spots. The 2-inch stone would ‘““mush up’’ in wet weather,

‘military secret:, we submitted the full report of B

Volume 34.

having too small a base and not enough bearing powef
to carry the traffic. :
In this connection I may say that the French are, 1
my opinion, the finest road repairers in the world. They
are economical in road-building, as they are in everything
else. They make a barrow-load of stone go as far as wes
usually make a cart-load go. Their system of incessant
vigilance and of patching of small holes effects great.
economies. {
At Verdun the French road-huilders undoubtedly saw’?d 1
the day. The Germans had totally interrupted their rail-
way {ransportation on what was then the only railroa®
leading up to the French front at that point. A French
road engineer organized regular schedules of motof
freight trains. The trains left at definite intervals, just:
as on a railroad, and ran to schedule. If a motor brokeé
down or was delayed, it was shoved to the side of thel
road. In this way supplies of materials of all sorts weré
kept up for three months, and this was undoubtedly the -
saving of Verdun, and thereby the saving of Paris,—af®
probably the saving of world civilization. : b
&

h

Open For Traffic Every Day

In the spring of 1916, army traffic was badly held
up owing to the frost coming out of the ground. All
traffic is kept off the roads for three days while the frof"t;‘
is coming out, and often it is necessary to keep e
heavier traffic off for as much as ten days, but in "
spring of 1917 we were able to keep all of the roads ope?
for traffic every day. N

We used all classes of labor, including German pri¥™
oners, Indian cavalry, West Indians, Chinese and ED& =
lish- and Canadian labor battalions, but I found. thel‘
Canadian labor best of all. It is more adaptable 2°° =
keener to get on with the job, whether it be fighting 1
building roads, or the special work for which they art
using the railway construction troops so much and
effectively on the fighting fronts. -

[Note.—In order to avoid the publication of a“g"
speech to Col. MacKendrick for his revision. UnfOl't‘k
nately, Col. MacKendrick was too modest, we fear, ax:i—
eliminated many of the most enjoyable parts of his 4%
dress. As a result, the above abstract does not rul)
represent the witty and most interesting speech which 2 i
made at Hamilton, nor does it do justice to the spk"n‘,il
service which he has rendered at the Front and for whi¢®
he was awarded the Distinguished Service Order~
EpITOR. ] ' ; Al

. ﬂ’
The Brantford Board of Trade has indorsed a reSOlut;;g:
calling for the immediate appointment of a town-planB™=

commission for that city. i
uvef

The industrial development section of the VancO s
Board of Trade is undertaking a special study of the prob ]
of cheap housing of industrial employees. o

The following utilities’ estimates have been passed b‘f'
the city council, Edmonton : Electric light, $46,8q90; telep
$28,030; waterworks, $17,233; street 'railways, $1,541»
total, $1,634,492.

At a meeting of the Ontario Railway and Municipal ng:
held this week, a letter was received from Bowman an 4
nor, who were the consulting engineers to the townshlpcf,ﬁié
cerned, approving the Toronto and Hamilton Highway i
mission’s plans for the Bronte bridge, provided that €€f'y
very minor changes be made. As the plans also' have
approval of the Ontario Government, the contract Wi “qe-
be let for the construction of this bridge. Action wa$ 0icd
ferred in regard to the Etobicoke, Port Credit and Mi suw‘
bridges pending report by Frank Barber, who is the‘w%‘@s' 1,
ing engineer for the municipalities interested in those br1 i

%43
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CANADIAN GOOD ROADS CONGRESS

At Fifth Annual Session,

Held Last Week in Hamilton, Ont.,

War-Time Problems Were Discussed—General Report of the

Proceedings —S. L. Squir

AST week was ‘‘road week’’ in Canadian engineering
circles. The fifth Canadian Good Roads Congress
was held at Hamilton, Ont., and was at_tex}ded by

approximately 400 road enthusiasts (of whom, it 1s 10 Ee
Boted, only about 40 were from Harmltor}), including the
Officials of the congress, speakers, exhibitors, ‘motorrsts,
Municipal . and highway engineers, road superintendents
and road contractors. ?

Although the attendance was const :

0 most previous years of the congress, the sessions were
fully as interesting and the discussions even more gen-
fral. From the standpoint of comfort, this congress was
the best ever held in Canada, all who attendfad_ being
Unanimoys in their approval of the idea of eliminating
the heavier exhibits, which require the use of a large
all, Larger halls are generally cold and uncomfortable,
Whereas the ball-room of the Royal Connaught Hotel
Vas an ideal place for the meetings. The room was
attracﬁvely decorated, the exhibits being arranged along

€ two sides and across one end, with the stage at the
 Other eng,

Exhibitions Were Attractive and Educative

Following is a list of the exhibitors :— :
Auto Road Construction Co., Niagara F_aIIS, OI’I’IY. :
The Barrett Co., Toronto; Hugh Cameron & G0y -
Onto; Canada Cement Co., Montreal ; Canadian Fgllr-
banks M orse Co., Montreal; Constructing and Paving
C(o).’ Toronto (in conjunction with the Godson Contr:il{ct::ﬁ
o Toronto, joint exhibit); Dominion .GOOd-l %o
achinery Co., Goderich, Ont.; Imperial OIM o
Oronto; Alfred Rogers, Ltd., Toronto; Sawyer: as;t:.)}:
£, Hamilton; United States Steel Products Co-t;
Onto; and Warren Bituminous Paving Gogit AL o.ed
t The booths were attractively furnished and deolorat né
he exhibitors distributing catalogues and SEIREE 2‘15
S OWing photographs of their products and fact-ortled.
arious methods of testing materials were demonstrated,
sections of different kinds of roadway Wers Sﬁ?ﬁﬁ:
4 he addresses by the various speaker.s were ‘tI']ve o
rely technical, but were intended tO be mf(f)r.ma 1n oy
Ote general public, particularly for highway or,eﬂfle s
herg actively interested in the improvement ©

Streets,

derably smaller than

Opening of the Congress

Capt. J. Duchastel, city engineer of Outreff Zgr:,ia‘:;gg
Y35 president of the Canadian Good R4S 1550 0 oy
the past year, called the congress € OrUek,

y afterHOOn M e
, May 8th. :
ayor BOO}I’(CI‘ of Hamilton, extended the Oﬂilglal fllt‘:)lg
‘ ‘Velc()me‘ He reférred to the excellence of t}.Ie am
pavementS, but deplored the practice of tearmg l:lepugged
.tl;ivements to lay water mains, SEWers, e of new
At 2 Jaw be passed preventing e tea'rmgcil:zgas to ex-
A Ment, so as to make it necessary f.o‘r ewers, 2as
€ise foresight in installing water '.“‘"}ms’-s-' &
ang, telephone conduits and other c1viC Etllltlzst:or On-
taps.* A McLean, deputy minister of hig w(?(}),od Roads
', and past-president of the Canadian that new
‘Ssodatioﬂ, addressed the meeting, Statmg'n :ubjeCt.
i 1I¢ makes road construction an ever-chang! %ﬁs issue.
S Speech in ful] will be found on P4

Pave

ge 436 of t

¢ Succeeds J. Duchastel as President

James H. McDonald who until four years ago was
state highway commissioner of Connecticut, extended
greetings from the governor of his state.

B. Michaud, deputy minister of highways for the pro-
vince of Quebec, spoke as follows :—

«I did not know that I had been selected to speak this
afternoon, and I am somewhat tempted to blame the presi-
dent, but I see this would be out of tune, as I think we
owe a compliment to the president. I am glad to have
this opportunity to congratulate him for the good work
he has done in organizing the association on a legal basis,
and also for having succeeded during these hard times in
organizing this convention.

Would Pave With Roses

I see there is a new feature—we have ladies amongst
us, and I consider this a very favorable auspice for the
convention of the roads. The first-class bituminous con-
crete road, the concrete road, the waterbound macadam
with pot holes, the gravel roads with ruts, the trail made
of clay and water,—all these roads will be dear things to
us so long as they bring to us the loveliest and fairest half
of the human family.

“On the other hand, I would assure them that we road
men will always work to improve the roads and to main-
tain them in good order. If I were allowed a little senti-
ment, I would suggest that we should lay roses on the
roads over which the ladies travel.

“Every time I have attended these conventions I have
been called upon to speak of the work we have done in the
province of Quebec as regards road construction, but I
will refrain from it to-day.. I was much embarrassed
when I found that I had been selected to speak, and being
in trouble, I looked for help and on the table in my room
I found a Bible. I read that the great King Solomon said
there is a time to cast stones away and there is a time to
gather stones together. That is the secret of the road
policy of the province of Quebec. Five or six years ago -
we made up our mind that the time had come to put
stones together. Unfortunately the specification made by
King Solomon was lacking in completeness, for he did not
specify how we should keep the stones bound together.
Of course, it has often been my lot to discuss and criticize
specifications drawn up by people who knew more than I'
did, and so I would not venture to eriticize those’made up
by King Solomon. I think perhaps he left that to the
engineers of his time, but I must say that the construction
of macadam roads should be a matter of discussion in this
convention. I am sure all of you will discuss and criticize
the various methods with care and in earnest.

I hope you will upset the present methods, provided
you can find better ones. At all events, I .am sure that
you all in this province and all the people of the Dominion
of Canada will eontinue working hard toward the improve-
ment of roads.”’ :

“Melting Pot of Public Opinion’’

The Rt. Rev. Monsignor Mahony, of Hamilton, was
on the programme for an address, but was unable ’to e
present on account of an illness which later proved fatal
He died while the congress was in session, and Suitablé
resolutions were passed in that connection.
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Rev. Canen Daw, of Hamilton, who had also been
asked to speak, was not able .to be present.

Delivering the address of  welcome on behalf of the
Canadian Good Roads Association, of which he was vice-
president for the past year, S. L. Squire, municipal ad-
viser to the Ontario Government, said :—

“We look on these conventions as being the melting
pots of public and private opinion in their relationship to
highways. We find in conventions such as we are hold-
ing, men meeting who have diversified ideas, and although
in some instances there seems to be no possible way of
bringing all their ideas into harmony, still we believe that
we can ultimately accomplish that which may now seem
to be the impossible.

Opinions Differ, But All Welcome

“There may be men in this convention who would
advocate the coast-to-coast highway, a highway which
might bring the Atlantic and the Pacific together by a
road over which traffic could be carried easier than by the
railroads which we have. There are men who believe that
the federal government should undertake that work as a
public work, and we have the profoundest respect for the
opinions of such men and welcome them to this conven-

_tion. . There are other men who are likely just as sincere
as those who advocate this national transcontinental high-
way, who believe that we for a long time to come are, as
a nation, not in a position to attempt any such public

- work. The men who do not agree with those whom I

have first referred to, are welcomed also. We welcome

" them because we know that in each province they may
have their own particular troubles and difficulties, and if
they will bring their troubles and difficulties and cast them
into this great melting pot, it is just possible that we will
learn to know each other better and help each other to
solve the difficulties which, after all, have a national
aspect. |

“There are those who consider the road from the
standpoint of how we should legislate for the people, how
we should undertake the work or what statutes we should
place on our books. There are those who have a com-
mercial interest in the highway. = We welcome those.
Perhaps some view it only as a means of pleasure, and
shall we say that we have no use for those? Not at all.
We look on every man interested in the improvement of
roads as being with us. We welcome you all, whether
your interests are commercial, national, provincial or
local, with a personal and financial aspect or for the good
of the whole people.

“If we all contribute our little bit, we hope that the
dross shall be taken from that opinion and from it be
drawn only the pure gold which shall make for the better-
ment of mankind. I am very glad we have such a repre-
sentation from Quebec. Some people may have imagined
that there is a difference of opinion in Canada between the
French and the English. I want to say that after all there
may be differences of opinion, but only such differences
as we may find in families and communities, for while we
may disagree in some little things, I am safe to say we
agree in the things which go to make up a great nation.”

Roads are Cheaper in California

C. R. Wheelock, president of the Ontario Good Roads
Association, and Hon. Findlay Macdiarmid, minister of
public works and highways of Ontario, both of whom had
been scheduled to deliver addresses, sent messages of
regret that they were unable to be present.

R. T. Kelley, president of the Hamilton Board of
Trade, spoke about the importance of good roads as a
factor in the campaign for increased production.

Volume 34.

L. B. Howland, president of the Canadian Automobil¢ §
Association, declared himself in favor of a Canadiab
transcontinental highway. ‘I have just returned from
California,”” said Mr. Howland, ‘“‘where I learned that
‘they have spent $37,000,000 on good roads and intend t0 =
spend $20,000,000 more, but on account of better cli- §
matic conditions, they can build two miles of roads theré
for the cost of one mile here.”’ b

M. J. Overell, president of the Hamilton Automobilé
Club, said that the Toronto-Hamilton Highway is a gOOd
example of the benefit of good roads. It.js already SO
popular that it is overcrowded. He hoped that the build-
ing of more roads like that highway would relieve the §
congestion there. i

B. Michaud, of Quebec, presided at the morning §
session of the congress, Wednesday, May 8th. W. A
McLean, B. Michaud and S. L. Squire were unanimously #
elected as the members of the resolution and legislaturé
committee. '

Who Should Pay for the Roads?

In the absence of C. R. Wheelock, who had beed
scheduled to address the meeting on ‘“Who Should Pay
for the Roads?”” Hugh Bertram, of Orangeville, Ont., who
is a member of the Toronto-Hamilton Highway Commis® -
sion, spoke on this subject. His address appears in full
on page 438 of this issue. ;

The discussion on Mr. Bertram’s speech was led by
W. A. McLean, whose speech upon this subject is pub”
lished on page 439 of this issue. 1

J. S. Sanderson, of Oxford Station, Ont.; James H-
MacDonald, of Connecticut; and W. Findlay, of Ottaw#
also took part in the discussion. Mr. Sanderson, who is &
president of the Dairymen’s Association of Eastern 08" §
tario, said that the people in the counties and township® I
believe that the federal and provincial governments shoul
give more assistance in road building. He stated that the -
farmers are not satisfied with the help that the cities aré
extending, but that when the farmers feel that they hav® 4
the city people earnestly behind them in the road mové
ment, the farmers will become more enthusiastic.

Mr. MacDonald said that the eighteen years which B
had spent as state highway commissioner of Connecticuft
had shown him that the system of distributing the cost ¢ =
roads which is being introduced in Ontario, is the only fa% =
and satisfactory means of paying for roads. At the P&
ginning of his commissionership, said Mr. MacDonal®
his state spent $75,000 a year on roads. At present the =
average annual expenditure is $6,500,000.

Advocates High Types of Construction

Mr. Findlay, who is business manager of the Ottaw4 -
““Journal-Press” and also an alderman of the city & =
Ottawa, and who represented the Ottawa Motor ClubPs =
made a good speech on why and how the cities shoul® =
assist in paying the cost of good roads. ‘‘The people UM
willing to pay for roads,’”” said Mr. Findlay. ‘‘They. will
all help, notwithstanding where they come from,—countt)?
city or town. We must raise sufficient money to puild
the roads of high types of construction. The state ©f New, i
York lost millions by building roads that were too cheaP;
By means of automobile licenses and by direct votes of
money, the cost of good roads can be secured.”’ 3

At 11.35 a.m. the session was adjourned, to give the 3
delegates an opportunity to motor to the -plant of theg
Sawyer-Massey Co., Limited, of Hamilton, where th4" =
firm’s full line of road machinery was examined with mu€® =
interest by the delegates. A

(Continued on page 446) s
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ABATEMENT OF THE DUST NUISANCE*

By E. R. Gray
City Engineer, Hamilton, Ont,

HE abatement of the dust nuisance is a subject con-

cerning which much has been written and in connec-

tion with which a considerable amount of valuanbl'e
experimental work has been performed. The resu}t of this
Study has been the establishment of certain well-
recognized, standard princi-ples in the avppllca'tlon (_)‘f the
methods to which I shall refer. It is not my intention to
deal with the subject in a formal way, but merely to out-
line something of our local experience. :

The dust nuisance may, in varying degrees of efficiency,
be dealt with by the following methods :— ' .

(1) By removing the dust and loose materxg] on the
‘Surface by the use of mechanical methods such as horse
Sweepers, scrapers, €tc. ; . i

(2% B’y thepapp,lication of a dust-layer in the forrp of
(@) water from the ordinary sprinkler ; (b) a deliquescent
salt, such as calcium chloride, applied by hand; (c) a
bituminous material, either as an asphflltlc petrpleum or
a tar product (this method being the :sub]ect of thtsdpalsit’gs);

(3) By the construction of what is known as a du i
Permanent road surface of some 0né of the many sta? 2;11-'
types (this, however, being outside of the scope of this
discussion).

The application of any one
the combination of parts of each,
. tion of thie surface and the charact
treated.

Horse sweeping, hand brooming and the rerlr{lovalt;i
the dust by teams and wagons, does much to Kkeep Ih
roads free from the material which blows, after which the
road may be further treated if it is so <.1esxred(.i s

The second method, that of applying a UIS - ag, i
Some kind, is to-day perhaps the most generally Z. op 1
for dust abatement and road preservation. As or 1rr11§r‘1v i
applied, however, this method is far from perfect, ?f i
await with interest the discovery of some more cfieD
and some less troublesome curé for the dust nuisance. o

We easily see that road oiling_ has b_ecor_r;‘e a havz
efficient operation for dust prevention, but while W;I 1
tried many methods of varying our work here 1m edatr?)at
ton, I am free to say that as yet it has not deve O’Fhe ik
Perfect state which you might be led to believe. y

. i road
before last we were using what is known ?s a lilt,gfhatm: =
oi. We were getting very good rReults SO

5 ver, and 1t was

many cases were getting a pretty T ot
With the desire of g;ecuri%lg a heavier _coveé thakt lglvsvt gfﬁzt;
We used a quantity of medium road oil. oud n e
the season was like. It was cold and o of
had to give up some of our oilihfc;re _altogether because
the weather conditions. The oil bein :
than the oil (;ha? had been used in the prevlou; sg?:;r;:,
We had much complaint from the people on F:n the oii
We usually put screenings from our quarries ticable
after it has been distributed, but we o 1m§r3§ for
to close our streets in order tO keep Fhe tralffc gen e;rfl we
a sufficient length of time for the oil to har 'thz;t Light
. Were doing a street at a time herfa ﬂ“d.ther? treets, and
be arranged, but where we are doing miles © If)ads in the
We have many miles of improved maca(?amt;’l situation:
City, it is not a feasible method of handling es has prac-
Continued experiment over the past ten y¢ar P

tically established the fact that the application of some

P sk : d
*Address delivered May 10th, 1918, at A
Roads Congress.

of the above , methods, or

depends upon the condi-
er of the roadway to be

g somewhat heavier
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kind of bituminous material to the surface of the road is
the most efficacious method known to date. Salts, chiefly
calcium chloride, have been used, but so far as I know
these have never gone past the experimental stage or have
been applicable only on small sections of road. Calcium
chloride is obtained as a by-product in the manufacture of
soda, and is distributed dry by sowing over the road sur-
fact or spreading by shovel.

Calciim chloride is used in England to quite a large
extent, the atmospheric conditions there lending them-
selves to the use of this particular material to a great deal
better advantage than in this country. In fact, where it
has been used here, around Boston, it was necessary, after
the application, to water the roads in order to secure
sufficient moisture to keep down the dust.

The salt, by its faculty of absorbingmoisture from the
atmosphere, dampens the surrounding dust-layer, thereby
reducing the tendency to blow.

An experiment of this character was carried out by the
United States office of good roads, under the direction of
Logan Walter Page, in Florida, by the application of 1%
pounds of chloride per square yard of surface. After

Holton Avenue, Hamilton, asphalt road oil on waterbound
macadam. Photo at end of season, 1917

several weeks of wear, the surface was always moist. No
costs are given in connection with this method, so that
comparison is impossible.

Inquiry as to the present price of calcium chloride in
fairly large quantities shows that it is four cents a pound,
so that for dust preventive purposes, on the present
market prices, it is hardly an economic consideration.

The application of a bituminous material to the road
surface is generally recognized as the method producing
the most satisfactory results at an economic cost. The
kinds of material used, and the different kinds of the same
material, vary considerably. Certain principles, however,
for the proper efficient use of these materials are outstand-
ing if the best results are to be obtained.

The character of the road and the condition of the road
surface are important considerations in deciding upon the
particular treatment to be used.

It is generally conceded and results have proved, that

- as much of the loose material as is economically practic-

able should be removed from the surface of the road. I
have read that under certain cifcumstances, some en-
gineers have gone so far as to lightly sprinkle the road
before the application of the oil, with the idea of removing
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from the stone the thin film of dust which would prevent
the proper adherence of the dust-layer to the macadam. I
would think that was rather a dangerout procedure unless
the road was given sufficient time to dry subsequent to the
application of the oil.

Under such conditions, then, what is going to happen
to this dust that lies on the road? It is going to be spread
over the road, again, so it seems to me rather a super-
fluous procedure.

Any necessary repairs to the old macadam should be
made in order to improve the conformation of the road,
and provide for a free drainage to the gutter.

On country stone roads, where frequently the dust lies
inches deep in layers, a horse sweeper could be used with
great benefit and at very little added expense to remove
this surface material to the side of the road, where it could
be taken care of by different means, depending upon the
environment. I have in mind many country roads where,
regardless of the character of the surface of the road and
the amount of dust and loose material on the road, the oil
cart goes.along and sprinkles the sand. It is only a short

Devonport Street, Hamilton, macadam treated with asphalt
road oil in early Spring, 1917. Photo in Fall
after season’s traffic

time before that oil dust is blowing with every vehicle that
passes, making the actual dust conditions much more dis-
agreeable than the ordinary dry state of the dust.

Oiling performed after cleaning is much more effective,
and I am of the opinion that the results warrant the small
additional expense of such cleaning.

Having prepared the road surface, the next considera-
tion is the character of the material which is to be used
and the method of its application.

Asphaltic petroleums and tar products are the most
common materials used for this purpose. Until recently
they have been easily obtainable. They lend themselves
readily. to distribution, and prior to war prices were an
economic material for this purpose.

The asphalt petroleum is sold commercially as a 40 per
cent., 60 per cent. and 8o per cent. asphaltic oil, increas-
ing in specific gravity in the order named. The tar pro-
ducts are sold under trade names which indicate varying
degrees of specific gravity, the purchaser purchasing that
particular product which is most suitable for his re-
quirements, ;

Our experience in Hamilton has proved that what is
known as a ‘‘light road oil”’ or a ‘“‘medium road oil”’ for
city work may be used with great effectiveness. In some
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cities a considerable lighter oil is used than the ‘‘light road
oil,”’ but this requires a more frequent application with 2
consequent increased cost.

Ordinarily, except under very heavy traffic, one appli-
cation per season has been found to be sufficient of the 40
per cent. and 6o per cent. asphaltic petroleum. The lighter
grades of oil may, however, be applied earlier in the sea-
son and without the necessity of heating in order tO
facilitate distribution. They are easily absorbed, dry out
more quickly and reduce the dust nuisance during the laté
spring and early summer months. Light oils are applied
also in smaller quantities than the heavier oils, as low as
.085 gallons per square yard being found sufficient for
good results. This is a very low figure. It is the Toronto
figure. It is necessary to go over these roads two or three
times a year, but they do away with that sticky conditio
which obtains in the use of heavier oils. e

Oils are applied to road surface by several methods,
depending upon the character of the road and the amout}f'
of oiling to be performed. In small communities it 1
sometimes distributed from the barrel by use of the
ordinary hand sprinkling can. In such cases lighter Oi!f‘
are used and heating is obviatéd. In a larger way it 18
applied by gravity from tanks, either through a perforatefi
pipe or nozzles specially adapted for the purpose, the oil
being applied either hot or cold, depending upon its
specific gravity.

Large motor-pressure distributors are now frequently
used where the amount of work warrants it. This meth
of distribution being usually known as the penetratio?
method. The material is applied hot, a heating device
being used in conjunction with the distributor.

I have not the exact mileage of macadam in the citys
but we have felt that we would not be justified in the pur
chase of a large distributing pressure sprinkler, for the
reason that with our eight horse-drawn sprinklers, one 1
each district, we are able to cover so much more groun
and are able to get our work done early in the seaso
earlier than if we were operating only one machine. We
find, when we start oiling, that the people are very anxiou$
to get their streets oiled, and it is a problem to kno¥
which street to oil first. We have had to make a rule that
the streets with the greatest amount of traffic will be the
streets that will first receive attention, regardless of hoW
many friends a particular man has on any street, or ho¥
anxious they are to get their street oiled before thell
neighbors’ street. ’

Much better results are obtained if the road surface ¥
warm when the oil is applied, as diffusion through an{
over the surface then readily takes place before the ©
congeals. This is especially applicable to the heavief
bituminous materials. The surface should be free from
moisture. .

I was going to put it stronger and say it ‘“‘must’’ P
free from moisture. We have, however, been caught out
in a rainstorm with a cart full of oil, and continued wor¥:
If the sun came out and dried things up quickly, it Wa°
not so bad. But we have had difficulty where the Oilfng
was performed on damp surfaces, in getting proper drying
and penetrating effect. i

Heat is usually necessary in the application of th¢
heavier road oils. In Hamilton, where last year and t?’
year we are using a medium asphalt road. oil, i.e., 3%
asphaltic oil which under certain conditions of test ¢O%
tains an average of 60 per cent. of the original aspha]tlc
petroleum, the oil is first heated in large steel tanks '
steam coils to a temperature of from 100 to 150 degfee.s’
and pumped into ordinary oil carts, from which the oil 15
distributed by gravity on to the street.
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. The method of procedure is as follows: The street is
first thoroughly swept by horse brooms and all the loose
Material that is practicable is cleaned from the surface'of
the street and removed. Oil, while hot, is then applied
by a gravity sprinkler at the average rate of % gallon per
Square yard of road surface. Coarse rock screenings and
Stone dust are then distributed by hand over the surface
of the oiled road in order more quickly to absorb the oil
and prepare the road to receive traffic.

In calculating that figure of 14 of a gallon per square
Yard of road surface, we measured the road from qurb to
Curb. The sprinkler does not sprinkle the whf)l‘e W}dth of
the street, but the whole width is effectively oiled, n that
a certain amount of the oil runs down the crown and
effectively oils the portion next to the curb, so that I feel
it is right and fair to consider that the whole road surface
1S oiled.

Ordinarily the street is not close
results would be obtained here if the
from 24 to 36 hours after the oil app
al‘low a certain amount of absorption a
Ol to take place before traffic is allowed on the |§treet.
busy city streets, however, this is hardly. practicable.

When we are oiling up one street and .down another,
We would have a large section of the city compIet:ely
OStracized from the rest of the town except by pedestrian
" traffic, and this would cause great inconvenience. We
find it does not cause really serious difficulty to let the

traffic go right over the street after it is oiled.

The amount of oil used depends altogether upon the
Character of the surface being treated 2
the coating desired. It varies from an e:ghth to a quarter
of a gallon, and sometimes one-half gallon, per square

Yard,

I might say that last year in H
Cost was-kept in connection with
Out in this city, the detailed sta
Published in The Canadian Enginee
I3th, 1917.

The average cost, without regard to overhead such as
Superintendence, éngineering, repairs to plant, depr;cla-
tion, insurance, etc., was $.01673 Per square yar$, or

1.673 per 100 square yards. Thi.s is equivalent ;co 235
Per mile of 24-foot roadway, Or a little less than 2%/c. per
Ineal foot of frontage.
I was surpri when we bega p !
€ad in conngtfgg with our vroa%l oiling proposition. Our
Tepairs to our little pump at the yard where we have our
tanks  the cost of steaming, heating, the repalr-sdto our
tanks, the depreciation, insurance, etc., amounted to 3I
Per cent. of our total cost. I went into that very care-
ully, T was thunderstruck, but that is what keeping
- €Osts tells us.

Ordinari s costs are
and g klrlxil)l:rll}(;’d;enlgisconditions Obtained,. the figures are
3t to be misleading rather than instructive. They ;’a:}z’é
depending upon the price of labor, materlall)eap Lir
.Methods adopted, so that real efficiency must be Ju bgse
o0 a basis of thése considerations. The following ‘a
Prices were applicable to the above costs i—

d to traffic: Better
streets were closed
lication, in order to
nd hardening of the
On

amilton a very accurate
street oiling as carried
tement of which was
» for December

n to figure up our over-

very carefully analyzed,

Teams per hour «ccoxeeevrt"" . $ gg
Labor per hour «...--ccoe"" ; :096
Oil per gallon «.«-vxonenn " g s

..........

Screenings per ton
The screenings were distributed by shovel from a

Wagon travelling slowly along the street.

d and the extent of .
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CONCRETE ROADS*

By A. Lalonde, C.E.
Assistant Engineer, City of Outremont, P.Q.

WHEN a community decides to construct a road,
the officials must find out first the amount of
money available to ‘pay for the initial cost;
second, the amount of money available to pay for main-
tenance charges. The next step is to decide on the type
of road which will best serve their purpose. Concrete
will certainly be amongst the different types they will be
called upon to consider.

In making a choice they have to bear in mind the
essentials of the ideal road, which should be durable,
sanitary and noiseless; thoroughly adapted to motor
traffic; not slippery; and with low initial cost as well as
Jow maintenance charges. Low maintenance naturally
means easy repairs.

Data regarding the age and durability of the various
concrete pavements, together with the future maintenance
cost per year, are not yet established on a very sound
basis, though the figures at hand are. reliable enough for
the sake of comparison. That is not the case with water-
bound macadam, bituminous macadam or similar types.
A considerable mileage of these roads have been laid
during quite a number of years and accurate data kept
on same.

The sanitary and noiseless state of a road especially
applies to city pavements.

Motor- vehicle traffic has come with us to stay.
Humanity will profit by it, possibly more than it did with
steam and. electric transportation, It is .the ‘writer’s
opinion that we ought to take the difficulty as it stands,
and not put out any law or any restrictions that would
hamper the growth of that kind of transportation. If our
roads are not fit for the new work, let us build roads
that will stand this kind of traffic as well as other kinds.

Slipperiness should be dealt with very closely in Can-
ada on account of our fall and §pring conditions.

The demand throughout Canada to-day is for a long
mileage of low-cost roads, but there is quite a difference
between this statement and the belief so strongly en-
trenched in our different provinces that every time we
ought to choose the cheapest road. It is an established
fact that maintenance cost is much lower on hard surface
roads than on any other types. The gross annual cost
per square yard, which includes interest on initial cost,
plus amortization, plus annual repairs, on different pave-
ments, are, according to E. W. Sterns, chief engineer
of highways, Borough of Manhattan, New York, as
follows :—

Corierete i S ilia T B G e el st S .8l cts
Asphaltic concrete on 6-inch base.......... Vb s
Sheet asphalt on 6-inch concrete base...... YT BRI
Brick on 6-inch concrete base............. 14.00 *
Bituminous macadam ......: o MR SR PO oy Lol
Asphalt ‘block . cii.iiieiniiiiiieans 10 G0
" Water-bound macadam .......ceeiiiiinn. Lo g
Wiood BIGEIS [fiis s ah el st piateedt it ete vl Eralot e 20.40
Granitel blotks vl Ty i ST it 21.00 ‘!

Concrete roads will fulfill nearly all the above require-
ments of the ideal road. Though there are no very old
concrete pavements in existence done under the present
practice, the present condition of those which have stood
quite a few years of service would be enough to satisfy

*Address delivered May oth, 1918, at Chnadtan Ak
Roads [Congress.
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anyone who may doubt their durability. They offer very

little resistance to traffic; they produce practically no
dust and may be easily cleaned; they are not too slip-
pery; and they are thoroughly adapted to motor traffic
if well maintained. They can be constructed at a reason-
able cost; as a matter of  fact, I think they are the
cheapest of all hard surface roads. It may also be noted

s )- — -
Livestock is Transported by Motor Truck Over
Concrete Roads

-~

that when considerably worn down by traffic they may'

be used as a very sound base for asphaltic concrete, sheet
asphalt, brick or wood blocks pavement. They can be
maintained at very small cost.

On the other hand, they are quite noisy, but this dis-
advantage should not be taken into account in the case
of rural roads.

There is no method, to my knowledge, to prevent
wear in the vicinity of joints. Cracks may appear even
in places where joints are well constructed. Regarding
difficulty in repairing, this objection is a valid one, but,
sooner or later, will be found an easy method of making
a first-class patch. Until then it would not be advisable
to construct concrete pavements in a rapidly growing
community if numerous street cuts are to be made in the
surface.

There have been many pavements constructed with
inferior materials, which accounts for a good deal of de-
fective concrete pavement in Canada as well as in the
United States. Only concrete materials of first-class
quality fo: paving purposes should be used. The pos-
sible sources of supply of these materials are not quite
developed and data regarding same are most generally
not available. The investigations and reports made under
the supervision of L. Reinecke, of the Geological Survey,
will be of great help to road-builders in this country.

Any successful road requires a good deal of care as
to details, and this is more true of concrete pavements
than of any other. Cement is a wonderful material, but
it has to be used properly. After a specification is adopted
and the contract made, its terms and requirements should
be followed rigidly. Some of these requirements may
seem exaggerated to those paving contractors who do
not understand their own intérest. Often the engineer’s
or inspector’s views are then overruled and the result
is inferior construction. The inspectors should be very
familiar with the specifications used and must look upon
them as their reference library.

The specification of the Canadian Society of Civil
Engineers for cement is commonly used. Good care
should be taken that cement be stored in a dry shed
where water will not leak through the roof or the walls.
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Sand should be carefully chosen on account of being
the controlling factor in the wearing properties of the
surface. It should be free from clay, loam and vegetable
matter. Careful instructions should be given to laborers
shovelling same into wheelbarrows, that they do not
shovel part of the soil on which the sand is deposited.
Sand, the grains of which have natural coatings of
limonite or other foreign matter, make a very friable
mortar. So far as possible only washed sand ought to
be used.

The coarse aggregate being called upon to take the
wear and tear of the road, it should be hard, tough and
durable. Its hardness should be at least equal to that
of the mortar used. It must also be remembered that it
has to sustain the shattering effects of the steel-shod
traffic. So all soft stones, slates, shales and some lime-
stones, etc., should be rejected. Tt should, of course, be
clear of lumps of clay, pieces of wood and scales from
uncleaned wheelbarrows. The presence of such matter
will, sooner or later, produce local pitting and an in-
creased wear on the ‘surface. Long, flat stones should
be picked up, first, because they produce scaling, and
also they are very likely to come out, sooner or later,
and leave a bad -hole.

It is not a good policy to use crusher-run stone of
pit-run gravel. These materials will not give to the con-
crete pavement the required uniformity of texture and
hardness of surface. The dust which they contain in
quite a large quantity will retard the hardening of the
cement. These materials should be screened and sepa-
rated into fine and coarse aggregates, even if it adds 2
certain amount to the cost of the work.

When building a two-course pavement the bottom
course aggregate may be softer than in the one-coursé
construction, but, on the other hand, the wearing, or top
course, must be richer in cement than the one-course-
The maximum size of aggregate should be smaller than
the one-course, and also harder. To quote Messrs. Agg
and McCulloch in their ‘‘Investigation on Concrete Road-
ways’’ for the Iowa State Commission :— ;

-

The Construction of Concrete Roads Brings New Busines$

to the Truck Salesmen
B :

“The life of a concrete pavement depends to a large 'de'
gree, on the correctness and uniformity in the proportionlng
of the materials. Emphasis should be laid on the fact th?
the present methods of field proportioning are exceedingly
crude. The development of the bituminous pavement suf ags
has been characterized by the adoption of accurate metho
of proportioning and grading the materials. Concrete as
surfacing material will never be used at its highest eﬂicwnC’f
until the proportions are specified by weight, and these PO




May 16, 1918.

Dortio}ls accurately maintained as the ma4terials are placed in
€ mixer.”’ 5

I would like now to say a few words regarding the
general construction. Heavy stress should be laid on the
Making of subgrade and drainage. Unequal settlements
Sho}ﬂd be avoided. No concrete should be laid over fills
Which are not thoroughly compacted or have not yet
attained their ultimate settlement, which takes place at
the end of about one year. A flat subgrade gives more
Concrete in the centre, where it is most needed, though
One that is shaped to conform with th
lakes less concrete and gives better drainage. The sub-
grade should be rolled and reshaped until it has the
Specified shape and uniform firmness. This will not only
Prevent waste of concrete, but will also facilitate the
Movement of the pavement due to contraction and ex-
Pansion, and, therefore, prevent the formation of cracks.
t is a well-known fact that a rough and uneven subgrade
fenders the transverse joints about useless.

The system of drainage should be carefully studied
and planned. It should not only take care of surface and
Underground waters, but provision should also be made
Or temporary drainage, so as to prevent the washing
of green concrete by surface water. Such occurrences
often necessitate the tearing up and removing of the
€ntire pavement slab. The problem is to keep the sub-
8rade dry by using the different resources or ma.tenals
availahle. Were it not possible to do so, the design of
the pavement, for such a length as may be found neces-
Sary  should be changed. In a poorly-drained‘ subgrade
there is a tendency for the edges to dry out quicker t13an

€ centre, with a consequent settlement and produqtlon
of Jongitudinal cracks in the pavement surface, especially
When the cold sets in or goes out of the ground. Nearly
Al engineers to-day are of the opinion that the unsightly
Cracks that one may notice in many concrete pavements
are due to a very great extent to poor drainage.

Finishing

_General practice seems to favor the
Nishing. If handled by a skilled workman,

wooden float for
it will give

¢ Road Near Winnipeg
he Motorists

Another Prettily Located Concret
that is Popular Among t

2 satisfactory surface, sufficiently rough for all ordinary
8rades. The thinnest possible skin coat of cement should
€ brought to the surface so as not to cause scaling.
Ver-floating not only cOStS more
actor, but does not give SO good a surface. L
It must be borne in mind that after .concrete is de-
Sited and floating done, the pavement 15 not finished.

tr,

e finished surface

money to the con- 7
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Good care should be taken that green concrete is not ex-
posed to the hot rays of the sun. Canvas should be kept
over the green concrete for about twenty-four hours, after
which it can be sprinkled. No empty cement sacks should
be allowed on the green concrete. Dirt can be used at
the end of forty-eight hours, and should be kept wet for
ten days. These precautions, if they are not overlooked,

Fort Garry Drive, Crossing Point Road, Near Winnipeg.
Two of Manitoba’s Oldest Concrete Roads

will prevent shrinkage cracks and conserve water, which
will be needed for the chemical combination of the
cement. Curing by ponding is also a very excellent
method. The inspectors should see that all the dirt is
completely removed and the surface well cleaned before
the road is opened to traffic. As to the time of opening
such roads to traffic, I would quote the following extract
from the ‘‘National Conference on Concrete Roads for
1916

“The length of time necessary to keep the pavement
closed to traffic will depend entirely upon weather conditions.
During warm weather the pavement should be kept closed to
traffic for at least fourteen days and preferably for three
weeks. When the conditions are such that the temperature of
concrete is less than 50° when placed, hardening takes place
very slowly. As is well known, the hardening of concrete is
2 chemical action requiring heat. The hardening will take
place in direct proportion to the amount of heat present,
and takes place very slowly at a temperature of 35° Fahrenheit
or below.

“When a concrete pavement has been laid in the late fall,
it is sometimes difficult to determine when it will be safe to
throw the road open to traffic. In rare cases it may be neces-
sary, owing to peculiar local conditions, to open the road or
street to traffic before it is absolutely safe to do so. Under
such conditions, if about 3 inches of straw be placed on the
pavement and this covered with several inches of earth, the
surface of the pavement will be protected sufficiently against
abrasion to allow the opening of the road sooner than could
be safely done without such protection. This cover will, how-
ever, not minimize the danger of damage to the pavement by
heavy loads, which will tend to crack pavement that has not
developed its full strength. Concrete roads have been
utterly ruined bv opening to traffic 'too soon. Few people
realize how slowly concrete hardens under unfavorable condi-
tions, which will undoubtedly prevail ‘on some jobs before the
work is finished. All those in charge of concrete pavement
work should have the necessity of adhering to the foregoing
cold weather precautions strongly impressed upon them.”

The recommended practice for transverse joints is that
joints should be placed across the pavement, perpen-
dicular to the centre line, about 50 feet apart. There
seems to be a tendency to lengthen the distance between
joints, and even to eliminate same entirely. Many en-
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gineers advocate to-day the placing of a transverse joint
only at the end of each day’s work. The difference in
the kinds of soil over which the pavement is laid should
not be overlooked. A good practice, when metal protec-
tion plates are used, is to finish the pavement at least
six inches on each side of the joint with the steel trowel.
Though considerable difference of opinion exists as to
the use of such protection plates, it seems that the present
practice has much tendency to do away with them.
Many of the unsightly longitudinal cracks will be done
away with in concrete roads if precautions have been

taken to ensure a thorough sub-drainage and a uniform: .

subgrade. Longitudinal cracks are the worst enemy of
concrete roads. It has not yet been proved by any plain
concrete road that they can be eliminated altogether, but
with the refinement of the present practice in the con-

struction of such roads, they will be reduced to a mini-

mum. The use of reinforcement will eliminate to quite
an extent the formation of longitudinal cracks, or at least
will render them less objectionable. Mesh reinforcement
is much easier to place than bar reinforcement. Rein-
forcing depends on the condition of soils and loads, and
it is a matter that certainly should be left to each en-
gineer to determine on the spot the needs of the situa-
tion, after having well weighed all the circumstances.
Some engineers are of the belief that the use of rein-
forcing will ensure stability to the road, scatter shrinkage
cracks and eliminate joints.
Regarding the thin, bituminous wearing surface for
concrete pavements, the results obtained to date do not
economically justify its use just at present. Maintenance
of concrete pavements will be greatly simplified so soon as
a satisfactory method of coating their surface can be
devised.
After the road is completed and opened to traffic, it
has to be maintained, and this is a point that should be
" clearly demonstrated to the officials of all communities
who are planning good roads. An efficient, systematic
and intelligent system of maintenance should be devised
and enforced. I do not need to show here the full
economic value of such a system. No municipality, pro-
vince or country will ever realize the benefit and merit of

" a good road unless it iS properly maintained. While the
cost of systematic maintenance of concrete pavements is
small, if we neglect to maintain same the cost may be
very high and the taxpayer will not have received the
greatest value for his money.

When an engineer makes the statement that a concrete
road represents the minimum outlay for maintenance
cost, highway officials should not derive from these
words that when a concrete road is finished no care or
attention whatever need be given to it. This would be
a very grave mistake. It is inherent to human nature that
everything will wear away in the course of time, and it
is so with all pavements, even though they be called
‘““permanent.”’

In their ninth annual report, the Board of County
Road Commissioners of Wayne County, Michigan,
say :— :

“Recognizing that durability- and low cost of mainten-
ance, as mentioned in preceding reports, largely determine
the success of any type of road, our preference, based on our
past seven years’ experience, continues to be for concrete con-
struction. We believe in constant and systematic mainten-
ance of all roads under our jurisdiction. As in past years,
our gravel and macadam mileage continue to absorb the bulk
of our maintenance moneys and energies. We have repaired
and oiled all gravel roads and in addition thereto dragged
them systematically in both the spring and fall.

“The wisdom of building of concrete, in our judgment,
stands out conspicuously when maintenance cost involved in

Volume 34.

keeping all other types of roads under our jurisdiction 1B -
usable condition is compared with the actual cost of main® =
taining concrete. Yet, even the best concrete road will re: =
quire some maintenance, consisting principally of cleaning
out and refilling expansion joints, the repair of pockets whﬁCh
occasionally appear on the surface as a result of some foreigd =
material such as clay getting into the concrete, some fragment
of inferior pebble or stone, or defects in workmanship:
Usually no maintenance is required on our concrete roads the
first . vear of their life, but if we find that any is necessary
we do it promptly and thoroughly.

“Qur concrete roads possess the special feature of pres—
senting a surface that wears but slightly and uniformly; 2
surface that does not give away in any one spot and with
stands traffic over its entire surface. This is made possiblé
by careful selection of materials, careful methods of pro” =
portioning and mixing, and care in finishing and curing, 7€ =
sulting in a concrete having an uniform texture, which is @

. big factor in eliminating maintenance costs. We have over

125 miles of concrete road in Wayne County, some of it in 1S

- seventh year of service, all of it in good condition, and We

have never taken up and replaced a 25-foot section since W€
have been building and developing this tvpe of road, which
we think, speaks volumes for our low annual maintenancé
costs.”’

(e A K o R e o oo s b il I
NEW TRAFFIC MAKES ROAD CONSTRUCTION
AN EVER=CHANGING SUBJECT*

By W. A. McLean
Deputy Minister of Highways, Ontario

OADS are as ancient as human history. I suppos®

that in the olden days the Greeks and the Romans

must have had their congresses to create public feel*
ing and interest in those organizations which were res
quired by them to construct the ancient highways that
are still so famous. And if roads are so old and highway
conventions are so old, the question naturally occurs 03
us, why are we still talking about them? Haven’t e
reached the point when we should have good roads with-
out talking about them? The answer is that history re:
peats itself, and that while roads are old, human nature 15
the same and we must all learn our own lesson painfulIY’
slowly and patiently.

While roads are old and human nature is old, men aré
new. We are constantly in a new generation. Chang® .
are constantly taking place. While there is nothing n€®
under the sun, yet the combinations of the old things are
infinite, and as we go on year by year, there are new co™” |
binations of vehicles and traffic which we all have to leaf =
If we could see three or four more thousand years into the
future, we would still see road conventions and congres:
just as we have them to-day, to create the organizatio?
which will be necessary to extend and build highways for
a constantly changing state of circumstances. ‘

We to-day have entered upon a situation of remarkabli.
combinations. Until a short time ago we had to-constru:
roads only for the horse-drawn traffic. We have sudldeﬂly &
sprung into an age when the gasoline engine is ap-pli. s
traffic and transportation and only the highway engin€®
who has considered the problem of the new motor vehiclé ;
can understand and appreciate the intricacies of the ques”
tion that is before us. We have not only had to constru®
for the present state of circumstances, but we have to
beyond the sky line and construct for the future. A
have to create in our imagination that toward which wes
are tending, and if we are to leave a heritage for the futur
that will be for their good instead of for their injury,

#Address delivered May 7th, 1918, at (Canadian Gooéj
Roads (Congress.
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.
must see that our financial methods and our schemes of

construction are such as will app
give to-ourselves the pleasure of good roads.
Hamilton, from a geographical standpoint, is one of
the most important hubs of highway traffic that we have
in Canada. From Hamilton radiates the road to Toronto,
the Toronto-Hamilton highway, and on through to Mon-
treal; the road to Guelph and Owen Sound ; the road to
Galt, Kitchener and Stratford ; nor
straight to Paris, and beyond, the older provincial roads
through Ancaster to Bradford and Woodstock ; the road
to Caledonia and Hagersville, where it joins the old Talbot
Road ; and the road to Stony Creek and Niagara. These

© are all old highways, laid out as direct roads in the early

history of Ontario, and they all join here in Hamilton.
_discussed problem.

Highways in war time are a much

But war itself in Europe to-day is largely a problem of
roads, roads leading up to the front lines bringing up
supplies, and roads upon which fo retire and save under
certain circumstances the material and men which man
the front trenches. It is a problem of roads all the time.

The past winter has shown us that to sustain these men
overseas, we have our Own highway problem and that of
the steam roads behind them. The steam roads here are
fed by the highways. Close the highways, the common
roads, and all our steam roads would stand in idleness.
The war, our men at the front, Wf)uld cease to be
sustained. The answer to me is a simple one.
roads are a matter of efficiency in time of peace and they
are as much a matter of efficiency in time of war as In
peace, 'and they are more necessary in time of wa; thar; 1:;
time of peace because it is the time V_Vheﬂ every channel O
commerce should be in its most efficient state.

I do not think that this is the time to undertake great
plans of construction. It is impossible, unfortunately,
even for our modest efforts to obtain the men Wwe nee<li(i
Our highway department would do much more 1f1weodt)§at
only get the men, and we have to move cautiously SO &
we will not disturb the essential functions of productxon%
But while it is not a time to undertake great sc};lemleds ge
construction, it is a time when what We hayg S BOU i
maintained in the best possible state of repair. (y)f ccon_
ful management (and if we have the ideal scheme e
scription throughout Canada, turning each man to e
point at which he could do the most for the coun .ry,o 2
win the war), we would have the men fo ma;]nttalr;hetie
highways, with a small amount of time, SO tda PRt
should not be a great deal of wasted time and €
travelling over those highways- )

That is always an answer to why we want good high-

' i i tion and repair
HaYS. rate into their CODSLIUC
; sy and effort 1n order that we

what is a small amount of time 2

may conserve and develop 2 great deal of tlme.h B;ltr:;.e
have something more to do- We Ca“mt.f.‘: ro-r:ucce<s
satisfied simply with seeking to secure a milita ythe wa;'
in France. 'We have every thought i -wmnmg throv;
but we have to meet the necessity of being able 10, d
$8 the clutch 'as: soon: as the war is oyer, to sustamoa‘;xr
maintain what we have, and to doiuetics 2 thehmetr'l 4 o;
seas who will return. We must prcgere i the . in
peace and for the time of reconstruction s tthetv}:,: ?o:id
order that as a country we may e i e try in the
of taxation that will be thrust on every country

1 am sure that in what fO St : i«

the practical questions of road wnstf“Ct’O}?icglgni‘;ﬁf,
under discussion, and I hope that the policy “; discussion
Bas initiated will receive its full share © .

¢ opening session,

ly to the future as well as -

the old Governor’s Road
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Ontario has sought to organize and prepare for after-the-
war conditions. Ontario has sought to do what it can,
under the stress of war, in taking care of the upkeep of
her highways. ,

HIGHWAY WIDTHS*

By F. Howard Annes, Whitby, Ont.

ITH the passing this week of the by-law covering
the agreement between the government and the
town of Whitby, Ontario, as to allotment of the

Kingston Road through that municipality to be main-
tained by each party, a stretch of some sixty miles (or
as far east from Toronto as Port Hope) on this historic
highway comes under the control of the Ontario High-
ways Department for development as the initial unit and
an integral part of the projected system of provincial
highways. It is, therefore, proper to consider the prac-
tical phases of the great problem offered for solution in
this splendid enterprise upon which the people of Ontario
are entering. One of prime importance is the width of
the road allowance. At present the standard is 66 feet.

A careful analysis of present requirements in width
of road allowance for a trunk highway like the Kingston
Road discloses pitiable shortcomings. A fair apportion-
ment of 66 feet between actual road surface, ditches and
a place on either side of the road for telegraph, telephone
and electric light and power lines, leaves nothing but
butchering of trees planted along the boundaries between
private properties and the public road. Nor does the
66-ft. width take any account of future demands for
wider road surfaces on an artery for motor traffic that
possibly is unique in that it is the only highway serving
the most populous and wealthy portion of Canada—To-
ronto, Montreal, Ottawa and the intervening com-
munities, aggregating more than a quarter of Canada’s
population, and perhaps one-third of her industrial and
mercantile establishments—a portion of this great and
growing country that never can have any other road than
this for intercommunicating by means of vehicular traffic.

Is it wise, when now it is wholly practicable to widen
this road sufficiently to provide for the indefinite future,
that any chances should be taken in erring on the narrow
side rather than provision based on a broad and enlight-
ened outlook for the years to come? The opinion now
is held by governmental authorities that the only certain
way of fighting the fuel famine in this part of Canada
is to plant trees on every available acre. Is there any
more encouraging step in this direction that the govern-

" ment of the province could take, than to plant a line

of trees on either side at the street boundary of a system
of provincial highways?

While these are some of the practical reasons for
wider highways, there is the consideration of the wsthetic
that is no less important. The element of width in a
roadway is undoubtedly the one which most adds dig-
nity and impressiveness. That is evidenced everywhere
throughout the world in civic improvements by avenues,
parkways, gores and other widenings of public roads.
With the rigidity that comes to great centres of popu-
lation .in regard to such widening, it is only provident
to prepare for a doubling or trebling of the population
of this province already predicted by eminent public men.

What would Toronto not give if she could but widen
Yonge and King' Streets? The exact width of a new road

#Address delivered May 8th, 1918, at C ;
Roads Congress. 018, at Canadian Good
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of this kind, fortunately, is yet to be determined.
Already the principle is recognized in th: Whitrey Me-
morial Highway, running from Ottawa to Morrisburg,
the native town of the distinguished statesman who best,
and thus very fittingly, will be remembered as the man
who made possible a road for electric current to be dis-
tributed all over Ontario under municipal ownership, and
who, through his prescience and persistence, worked out
the province-wide scheme since associated more with the
name and fame of its successful protagonist, Sir Adam
Beck. Adding ten feet to each side of a 66-foot road
makes 86 feet, the width adopted for the Whitney High-
way. My own idea is that, at least for the Kingston
Road and its extension to Montreal, one hundred feet
is better. That is the standard width adopted by the
steam railways for a right-of-way. It means but seven
feet more on each side, but will the more fully meet
every need. :

No name as yet has been proposed for this system
of provincial highways. Why not one associated with
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the glory that has come to the sons of Ontario who sleep
beneath the soil of France and Flanders? With triumphal
arches at the Windsor, Niagara Falls and Montreal ends

of the 500-mile trunk of the system, and at the entrance

to the large cities, such a road system might well be
made the finest' memorial in the world. Is anything too
good for those who have made the supreme sacrifice that
civilization might not be destroyed?

Here is a suggestion for this purpose in devoting the
provincial highways to the everlasting memory of those
who have fallen fighting .for us on the sainted soil of
France :— [ 4y

“OxTar10 GLORY RoADS, given, through their govern-
ment, by the grateful people of that province, in honor
of its sons, the Heroes of Canada, who freely gave man’s
greatest gift, Life, that liberty, freedom and justice might
not perish throughout the world.”

The New Westminster utilities’ estimates for 1918 in-
clude: Light department, $37,246; water department, $17,-
462 ; board of works, $44,428.
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WHO SHOULD PAY FOR THE ROADS ?*

—

By Hugh Bertram
Member Toronto-Hamilton Highway Commission

N trying to answer this question, one must first consider
I the service that roads in general give to the citizens of
the country through which they pass.

Good schools and good roads are among a country’s
first and greatest assets, and, just as we find in the former
the foundation of the educational and business life of the
country, so do we find in the latter the foundation of the
transportation system, which on this continent has had
such far-reachiing civilizing influences and has been the
means of great development in a short space of time.

I mention schools purposely, for the one is hand-
maiden to the other, but until a common education became
compulsory and free to one and all in a general way, we
did not make the progress as a nation that we have since
made, and not until toll roads were abolished did the
people realize what it really meant to the general
prosperity of the country to have roads free to be used by
the rich and by the poor alike, with equal rights thereon.
But the free use of roads by all who may or do use them,
like freedom in many other things, as we know to our
sorrow to-day, entails an expenditure that we must con-
sider and be prepared to pay if we are to continue to enjoy
them and receive the full benefit therefrom. - It is here
that the question thrusts itself before us, “Who should
pay for the roads?’ A simple answer would be the
people, for they it is who in the end must pay. There are,
however, various channels through which they can be
reached without the expense being unduly burdensome on
anyone.

First of all, I would mentiqn the Federal Government
which, in the past, has given such large sums of money
toward developing the transportation system of ouwur
country as represented by railways, canals and waterways,
but so little toward helping with the building of our roads,
which after all is the real foundation on which the trans-
portation system of our country must stand, and which
has proven to be (next to man power) perhaps the most
vital factor. in the war. It may have been necessary in a
country of such distances to have given the millions that
have been given to the railways, but there is no reason
why the roads should have come in for so'little attention
as has been given by the Federal Government. However,
the time has now arrived when it becomes imperative to
give some aid to the roads, the people’s roads, in order
that they may be able to sustain the transportation super-
structure that we are now called upon the carry ; for three
years of war has shown the limitations of railways and
the great possibilities of road transportation,

Federal aid should be given with the view of helping
in the construction and maintenance of some of the main
roads between cities, towns and market centres, relieving
the municipalities interested to an extent that would allow
them to devote more attention to the ordinary roads. The
same argument holds good regarding aid from the pro- .
vincial government, for while admitting that they .are al-
ready assisting, there still remains very much that they
could do, which would not alone be a helpful benefit to the
municipalities, but would act as an impetus for them to
make greater efforts to lift the outlying roads to a higher
standard.

It is here probably that we should mention the amount
collected from the automobile licenses by the provincial

*Address ' delivered May 8th, 1918, at “Canadian Godd
Roads Congress.
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government. By many it is thoﬁght that this money
rightly belongs to the roads, irrespective of any grants
the province may make, being a tax supposedly for injury
done, and as such properly returnable to the roads. This
seems to be an ever-increasing source of revenue, and
should help materially in the petterment of the roads if
used for that purpose.

To this should also be added f :
from motor vehicles doing a freight or passenger business
on any of our improved roads. Until very recently the cities
have given little or no assistance to the roads outside of
their own boundaries. -However, it is recognized now Dby
the government and by most cities that giving assistance
towards the betterment of the roads lying adjacent to the
city, not-only facilitates transportation but brings the pro-
SQuce: - and consurier, closer: fogethers 10 their mutual
benefit ; for this reason, cities should bear a share of the
cost of the building and up-keep of thOSt.i roads. In
Ontario we find that nearly all the counties have now
joined the good roads system, allowing them to partake
of the provincial government grants. When rogdvs are
built to a certain standard, this is good so far as it goes,
but there still remains a rather heavy burden for the rate-
payers when we consider that they ‘have to pay not only
their share of county taxes for road purposes but must
keep up all township roads as well. .
hat most counties in going into
am of road-build-

This-is generally

ees that may be collected

I might mention here t
the good roads system map out a progr
Ing that requires considerable money-.

raised by a bond issue. ;

_ In the past, many counties have made the m‘lstake of

issuing bonds for too long a period, the roads being worn
issuing bonds for

out before the bonds were retired. In i
work of this nature, the maturity of the bonds should fal

within the life of the improvement, thus insuring the tax-
payer’s value for money expended. :
In the township roads we find the source of the major
portion of rural traffic. They are without a doubt the
most neglected part of ‘the whole ro?d system and yelt }t;l;e
most important. At the present time the statute labor
tax is the only source of revenue for this work unless.a
grant be made out of the general taxes. The township
road system is so extensive that the statute labor f;ziax is
totally inadequate in most townships to keep the roa &s ug
to a proper standard. It is here that I cont_en_d the € ects
of federal aid would be felt most, for, in assisting Wlth the
building and maintenance of the main travelled highway,
it would allow the provinces and the counties to give some
much-needed aid to the towns : When we stop
to consider conditions as they €xIS
are likely to exist after the war in regard to url?an and
rural population, it goe€s without saying that a te;—wadr
conditions will find the cities and towns over-manne an
the rural districts under-mann€c. One of the gr(faat
problems will be to get the peOple.baCk to the land, og
our national recuperative powers will be largely governe
by the manner in which we develop our natural resources.

The British premier, David Llqu George, i:ax;l in 0:1:;
of his great speeches, that never again WOUI}? the ta-r?oelet
Interests be neglected as they had been 10 the past; fart
us try to remember that neglected roads means ]sop?r "
ing the farming industry, the most essential 1ndus ?[,h;t
Our country. While 1 would not go SO far as to say

the dej pulating of rural
bad roads have been the causeé of (fe thgocauses, i

Ontario, 1 will say that it 1s.0ne o

say tha v
Would gay that good. roads, and the ben;_ﬁtsf secniog
therefram, will prove to be oné of the remedies or

POpulating of the rural districts.
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There are some people who believe that where a more
or less permanent road is built, thereby increasing the
value of the property fronting it or adjacent to it, it should
bear a part of the cost of the road. This is a debatable
point, many believing that where a road has increased the
value of adjoining property and increased the assessment
(which in turn meant increased taxes on such property for
all purposes), if the municipality as a whole benefit by the
increased assessment and taxes, it should assume at least
a part of any frontage tax that may be levied.

In conclusion let me say if we could only unite those
different interests I have mentioned in a carefully-thought-
out scheme for the betterment of our roads -as a post-
bellum measure, it would not only create a valuable asset
to our country,—one that would bear interest in the pro-
gress and prosperity that would surely follow,—but it
would be one sure way of providing useful employment
for those who might need it in the period of readjustment
which will no doubt follow after peace has been pro-
claimed.

WHO SHOULD PAY FOR THE ROADS ?*
By W. A. McLean
Deputy Minister of Highways, Ontario
HE problem of paying for the roads is one to which
naturally 1 have given some attention,—perhaps
more to that phase of the subject than to any other.
There is one thing that we may accept right at the outset,
and it is no use blinding ourselves to any other phase or
any other complexion of the situation: Roads must be
paid for.

Through Spain and the southern countries of Europe,
there are remains to-day of the old roads constructed
centuries ago under the Roman Empire. The somewhat
superstitious peasantry of those countries, having no in-
formation and no historical knowledge of how they were
made, have the impression that they were a gift of the.
gods, created by some supernatural power. I am afraid
that there are still people who have the idea that roads can
be constructed in some such way.

I believe in the efficacy of prayer and I say it solemnly,
but 1 have yet to find the road that has been constructed
solely through the medium of prayer. It means work; it
means material; and these have to be paid for, and the
people of this country will have to pay. Now, there is no

. use saying that the Dominion government should give to

this work, the province should give, some other organiza-
tion should give. If they give it they must obtain it from
the public, from the people, before they can give. There
is no tap extending up to Heaven that the commissioners
can turn on and expect the ducats to flow from any other
source except the people. There is the fact we must face
that the people of this country must pay for the roads.
The only problem is to distribute that cost in an equitable
manner, one which can reach the results without placing
any excessive burden on the people. ey

In order to do that we must remember that road con-
struction is a slow process. We cannot lay out a system
to-day and employ an army on it and before the end of
the year see a great completed system of highways
throughout Canada.* The Toronto-Hamilton highway was
undertaken with every good purpose, was carried out as

%*Address delivered May 8th, 1018, at Canadian Good
Roads Congress, as discussion of Mr. Bertram’s paper of the

same title (see page 438).
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efficiently as honest and sincere commissioners could be
expected to carry it out, and with all possible speed, and
yet in order to reasonably construct it, and part of it is not
quite complete, it took three years from the time it was
started to construct thirty-six miles of paved highway.
Our problem is not one which should discourage us.
It looks to be a tremendous thing when we think of the
extensive mileage that we have through Canada, some
250,000 miles of highways in the Dominion of Canada to-
day. We should not let that problem discourage us. It
'is a slow process. The roads must be constructed by
manual effort and can only be financed by an annual
measure, so that when we start to construct a system of
highways we don’t have to have the entire sum in our
pockets. We appropriate our money year by year for
this purpose, and considering the time it will take and the
means we have at our disposal, I am of the opinion that
the people of this country are amply able to pay for and
to construct a system of highways in every way adequate
to our requirements, without any serious financial
struggle.
Not a Shortage of Money

With us to-day, in order to carry out a good and
adequate plan of construction for this year, we are not
held up because the province has not the money, nor the
county. I have yet to see the county that has not the
means available to carry on a satisfactory scheme of con-
struction this year, and certainly the province is not hold-
ing up because we have not the means. It is because, as

you know, the men are not available. They are, perhaps,

in a few localities, but throughout Ontario and Canada
as a whole, the work is simply delayed because we know
it is not expedient to undertake any great system of con-
struction and so enter into competition with the labor
market that is at the present time strained in order to take
care of the essential, the most essential matters that we
have in hand.

I have said that we should all pay for the roads. We
must all pay for the roads. One serious situation that
we have discovered in Ontario, and I think it pertains
throughout Canada, is that in the past the farmers, the
rural sections, have been expected to construct highways
solely at their own expense.

Now we find that the townships are fairly well assese-
ing themselves (not so much as they can, not as much as
they will do) for ordinary township road purposes, but
they have not had the means of setting apart, until the
province took hold of this matter, a special system of
highways on which to concentrate effort.

Suburban Road Systems

In order to separate the main arteries, the more im-
portant market highways, into a class which would
receive immediate attention, the province established a
scheme of county roads upon which the people of the town-
ships, through the medium of their county councils, should
concentrate their efforts. But we were still met with the
serious condition of which I have spoken, that only the
people within the county organization were called upon to
pay for this work. And although these highways go right
up to the entrance to the cities, although cities in ‘every
other country are helping to maintain and pay for such
main arteries, through our scheme of municipal organiza-
tion the cities were escaping entirely.

In Ontario we have established a plan of having subur-

ban road systems. This creates somewhat of an offshoot’

from the city council and the county council, on which each
are equally represented. A certain mileage of roads is
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selected adjacent to each of the cities, and on these the
city and the county unite their efforts in what I would call
the metropolitan area surrounding each city, and just as
the province aids the county or gives its contribution to
the county, so it is extended to the suburban area, with
the result that within the suburban areas the province esti-
mates that it will contribute twice as much to the roads
within those areas as to the ordinary county roads. The
cities will join equally with the counties which makes the
associated townships. That is, we have established a plan
by which the cities can co-operate in constructing the more
heavily travelled of the country roads, and it is an axiom
of road construction that roads must be constructed and
maintained and consequently paid for practically in pro-
portion to the amount of traffic over them.

It has been said that the province should give more
than the fees from automobiles. I have no doubt what-
ever that the province, so soon as it finds that the available
funds from automobiles are absorbed through the channels
that have been established, will find other means of sup-
plementing that expenditure sufficiently to meet the needs
of our annual plan or scheme of construction. Ontario
has accomplished a good deal in road construction. I
have talked with quite a few from the United States and
elsewhere who have been on our highways. I have been
over quite a few highways in the United States. I have
seen highways much more expensively built than any we
have here, but I have taken as much comfort out of our
own particular type of highway as I have out of some of
the more expensive types, for the reason, after all, that
maintenance is the only permanent part of any highway
and some of those expensive highways are not properly
maintained and certainly are some of the most uncomfort-
able highways one can drive over.

A Few Main Arteries Urgently Needed

Cheaply constructed highways, where traffic is not
heavy, will serve every purpose if they are maintained. As
traffic increases, the highways should be constructed in
proportion, and maintained in proportion, and conse-
quently the area of payment must be extended, and so we
extend it to the county and the province joins in. A con-
siderable proportion of the counties have for some time
been constructing their market roads with excellent
results.

What Ontario needs more than anything else is a few
main arteries in order to develop what we have. You
know that you can get from Hamilton in reasonable com-
fort over quite a series of old county roads. Close to
Hamilton these roads are worse and in poorer shape than
they are some miles out. Why? Because they-are not 2
strong enough type to support the heavier traffic concen-
trating itself close to the larger centre of population, en-
tering the city of Hamilton or going out from the city of
Hamilton. As you leave the hub the traffic diffuses itself
and in a remarkably short area it is astonishing how you
will pass from the section in which expensively con-
structed highways are required, to the area where com-
paratively cheap roads will serve the traffic equally well.

But, as T have said, what we need are certain main
arteries, and we are planing for them. What I have said
as to the diffusion of traffic hardly applies to those main
arteries, because the traffic there is from city to city and
town to town and is fairly well concentrated between im-
portant terminal points. The province has created an
organization for a provincial system of highways. We
have started that organization, have taken over a section
from Toronto to Port Hope, and it will be extended as
fast as it seems expedient. - When such a system of con-
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nected roads exist,—that is, when the main highways, a
' series of sections connecting up the county roads, are con-
structed,—when these main arteries are constructe_d, I
promise you that in Ontario we will have a ysystem of high-
ways that will be equal to any on this comfment, because
we will be able to go from one end of Ontario to the otlfer,
get out on the county roads constructed by the counties,
carrying the market traffic, and from those to pass onto
the township roads, maintained at the expense of the
township, but upon which they will be. able, after tt{e
county has created its system, to concentrate all of their
efforts.

The average township road, under favorable circum-

stances of material, can be maintained in very good con-
dition with the ordinary township expenditure, and .the

townships can carry their own financial burden. The-

county roads require a heavier expenditure of funds. For
the present the township, the county and the province will
have all that their financial effort will perhaps e_nalbI.e them
to meet. But here you have a scheme of distributing the
cost. The city joins in the area of the county, and the
township looks after minor roadways or arteries. By
minor arteries I mean such roads as have perhaps ten or
twelve vehicles a day. Such roads require comparatively
light construction. When you get up to 25 and 50 or 100
a day, according to circumstances, OF 200, 300 Of 500,
you have to extend your type of construction and spread
the cost over the people.

Roads as Costly as Railways

“The question of drawing the cities together is the main
‘point to-day. I sometimes illustrate the equity of it by
saying we cannot have the county road pass every farm
and yet the farmer on the township road has to pay for
his share of the construction of that county road, because
he drives two or three miles, gets on it and goes to his
market point or into the city- il

In the city you have an \are.a of two, three 0~ro:lx
‘thousand acres, with a population of ten, f:wentyl X a
hundred thousand. Why should that area and popula g)ln
escape from the cost of those main arteries that serve 0(:
country any more than the farmer whose prgperty lsarrlea
even on the county road? In the city you have an i
and a population, in the individual farm'you have an

. and population, they are all part of Vthe country.

Roads, main arteries, cost as much to constcx]'uc: ang
proportionately to maintain as the steam rall‘fVaY ; }?su-; i
good main arferx costs fifteen, twenty or thlrtyt o
dollars per mile to construct. That is what E? A
railway costs. Itis an expensive undertaking. h"_ Y :
must -share in the cost in Canada, as they are stgrmé'n ri
the United States, as they have shared in the Ptis 2 i %n
land and in France. I have always held the vie

i ‘ hole-
Ontario that until the cities an¢ tox‘:::r;isonczrfniingaYs
heartedly into our scheme, the constr In Ontario

would be proportionately slow in deve!opm?nt-ain et
and throughout Canada the construction A the countr ’
our main channels of traffic, is as 1mp0rtanttt<3m5hil mus)';
as the steam railway. The Gty i 1;)“, in eﬁtering
join equally in the cost. The cIties koo

the field during the era of the hors

e-drawn traffic. With
the growth of the automobile, the interest of the City has

been stimulated, their people have .beenhg;ﬂli:;st. or’i'l'tlfe‘;
country roads and they seé the state Ofit (:-e good and that
have been discovering that certain roads a LY L
ertain roads are of the other descrl‘ptlm;{:_ to tell them
been asking why. And we hve teen SeE HAE
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why,—that certain roads carry the concentrated traffic
upon which all join, and for which all must in equity ex-
pect to pay.

The automobile has increased the carrying capacity of
the main highway how many fold? Two, three, ten fold,
it is impossible perhaps to estimate, but we do know that
the automobile can go five or ten times as far in a day as
could the old horse-drawn vehicle, and it can carry four
or five and perhaps ten times the load that the horse-drawn
vehicle was able to carry. If roads were important to the
civilization of the past, and to the people of the past, with
horse-drawn vehicles, how much more important are they
to the people of to-day with the carrying capacity that has
come fo them through the introduction of the automobile?

Yet Roads Will Not Be Financial Burden

If the cities of the past have been expected to pay their
share, surely the cities of to-day must join in and meet this
heavy outlay. Heavy in a sense, yes, but in carrying on
this present war we have discovered that what seems a
heavy financial undertaking is purely an attitude of mind.
If we want good roads, we can pay for them. The
financial cost that we have undertaken through this war
would have previously seemed impossible to the most

 efficient of our financiers. To-day we see how it was

accomplished. To-day the road problem payment seems
heavy. When it is paid for, we will discover that we only
had to do a day’s work at a time and a year’s work was
finally accomplished, and we paid for it through our daily
earnings at the end of the year, and it was not such a
heavy burden after all. )

1 don’t consider that the cost of the highways is going
to stagger us at all. It will be immense, but our resources
are adequate and the construction of those good roads will
pay for themselves in the greater development of our
country. All we need is faith and courage to go ahead,
knowing that that will be the result. Past history has
shown that it is. I believe that Ontario to-day has the
foundation of one of the most equitable financial schemes
of any country in the world, and I have studied them all.
I don’t think there is anything to surpass it. If there are
any angles to be cut off, we can cut them off as they ap-
pear. If there is any filing or sandpapering to do, we can
look after that, But we have the foundation of it, and all
we need to do is to go ahead and use what we have and
perfect it as we see that it ought to be perfected. We
have a perfect foundation to work on. That is all we
need to concern ourselves with to-day. If there are any
inequalities, they will be taken care of as the work
develops.

Equitable Distribution of Expense

We have an organization for taking care of the heavily
travelled arteries and distributing the cost, and so on to
the ordinary township road. I admit that in certain parts
of Ontario, some special arrangement would seem desir-
able in connection’ with the ordinary township road, but
that seems to me to be a matter for the future rather than
for the immediate present when we have our main arteries
to attend to and our systems of county roads, which will

oive the townships and the counties and the cities and the

>

, province perhaps all we should undertake at this stage of

the work.

What we have is not at all final in the way of organiza-
tion. It is simply the stage from which we must start to
use what we have, and I believe that under it the cost will
be equitably distributed without any heavy undertaking on
the part of any individual or municipality.
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HOT-MIX BITUMINOUS CONSTRUCTION, USING
ASPHALTIC BINDER* 3

By E. Drinkwater
Municipal Engineer, St.*Lambert, P.Q.

PROPOSE to deal with this subject in a general way

that will give the salient features and entirely leave the

technical matters to the authorities of standard specifi-
cations now so easily procurable, and which can be
obtained from any reliable manufacturer of paving
materials. ,

First I propose to give a synopsis of the various
methods employed by the writer during a period of from

Jarvis Street, Toronto, hot-mix asphalt, surfaced 1901,
photo 1917. Repairs negligible

twenty to thirty years. I have been more or less the whole
of my life actively connected with pavement construction,
and previous to 1910 had always had to make use of that
which was locally procurable and economically purchased,
and had always adopted the mixed method for bituminous
construction ; that is to say, the fine or coarse stone aggre-
gate was always coated with the bituminous binder before
being placed in its pavement position.

In the early days of my work I may say that we used
gas tar procured directly from the gas works, at a very
nominal cost. We coated the stone in dry, warm weather,
without any heating. The tar was heated in what we
called tar boilers, some of which were of a very large size
and portable. In cold or damp weather we dried out and
warmed the stone on plate floors heated by steam or hot
air flues, such as we also used in brick-making. After
coating, the stone was stored in the various sizes, separate
and under cover until required for use on the work, and
when laid was designated as tar macadam. It was laid in
courses of 3-inch, 2-inch, and 1-inch stone to a total depth
of 6 inches on either old macadam or a well-laid Telford
base, and after many years of use these pavements would
compare favorably with other more costly types of con-
struction. These results were due, to a large extent, to
the excellent quality of coal-gas tar which was available.

In 1909 I was called upon to construct pavement by
the mixing method to a specification which called for the
‘coating of stone first with"hot tar and then with a second
coat of hot asphaltic cement, and laid into position before

*Address delivered May roth, 1918, at Canadian Good
Roads Congress. : }
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the binder cooled. The mixing was done by hand on the
site. When the weather was continuously fine and hot,
this method gave a very satisfactory pavement, and after
nine years’ wear may be found in good condition to-day.
But when the weather was unfavorable it was impossible
to carry on the work satisfactorily, and any work done
under unfavorable conditions as to weather, never proved
good, and entailed considerable maintenance expenditure
annually, due to the high cost of the sheet asphalt and
other such manufactured pavement. We decided to adopt
the penetration method. This was in 1911, and I laid 2
considerable mileage on old macadam and on new, well-
laid and well-drained: Telford base. For a time these
pavements were seemingly satisfactory and economical to
construct. It was not very long, however, before it was
demonstrated that in accordance with the dry weather
during construction, so was the quality of the pavement,
and those sections that did not have the most favorable
conditions began to disintegrate in fall, and the surface in
the hot weather became out of shape.

It became manifest that the method could not give
continuous good service and that the hot-mix method was
the proper way in which the right gauging and mixing of
materials could be obtained, and by the use of improvised
plant I proved to my employers that better results could
be obtained by its adoption, as it eliminated the bleeding
in hot weather and was less slippery in cold weather on
grades.

Since 1911 I have laid no pavement other than the hot-
mix type, and according to the requirements used for city

. pavement,—sheet asphalt, where grade was flat, on con-

crete base, varying from 5 to 10 inches thick, according
to the amount and class of traffic. On the same grade I
have used asphaltic concrete (Topeka mix) on concrete

Quebec-St. Augustine Highway, hot-mix asphalt, now
under construction. Laid on old macadam

base, which requires 4 per cent. .to 5 per cent. less
asphaltic cement than sheet asphalt, and is therefore lower
in initial cost.

On grades upward of 5 per cent. it is necessary that
larger stone should be employed. in the aggregate. This
can only be done with the consent and under the Warren
Brothers’ patent covering Bithulitic and Warrenite pave-
ments.

These pavements all entail a costly and immobile plant
and considerable area to carry out the work of preparation
of paving materials, and I propose to deal with the con-
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struction method that may be used to build a fairly well-

proportioned and thoroughly mixed pavement that ywll
carry any class of traffic, and be constructed as continu-
ously as any other type, and regardless of avater supply,
by machinery of low cost, and mobile, vz, the‘ordmary
concrete mixer with the heating attachr}nent, traction wheel
and distribution arm, that can be obtained from the many
manufacturers of contractors’ plant. After the base has
‘been prepared in the maner decided upon and ready to
receive the wearing surface, the machine can be plzi.ced on
the travelled way or pavement area, and the material (?15-
tributed along the line of work. It is preferable, however,
if there is space available on the side of roadway, to rplgce
the machine there and protect the base; the construction

to be carried out as follows i—

Mixing

a size that will pass a 2%~
inch ring and retained by a I 1/-inch ring, to be\gl}?cedtﬁn
the mixing drum and the hot blast applle(‘i. en . e
stone is heated to a temperature qf appromm.ately 2150 e(;
grees Fahrenheit, the asphaltic binder, p-rewou‘slyh heate
in a portable heater to a temperature of n_ot ‘lessl t and(ziog
and not more than 275 degrees Fahrel.lhmt, is tle;nhfl tIel
to the already heated stone, the quantity t.-o be \;Vl:h mtOtzﬁ
limits of 12 per cent. to 13 per cent. by wexght O €
quantity of the stone in the mix.

Laying

When the stone is thoroughly coated, the batch should

be emptied as soon as possi-ble, and car.rled by' the f(x)st;lé
bution arm, or any other means convenlentdt.0 l'lfsec,oncrete
dumping platform if macadam base be use e lthe laying
base, on the base within spading 'distance £ e

Stone aggregate to be Of

halt, laid 1903, photo
s negligible

College Street, Toronto, fot-mix asp
: 1917. Heavy traffic, repair

pade or fork.

1 el by S
Iaid githel 2 d well packed

: 3 to be
point, the mixture 3 inches loose, an

level and even to a depth of
into position. :
4 Rolling

e by a 12-

When slightly cooled off i roimgtlhsa(tiotllllz li}rlu: and
ton macadam roller, care t© % er:‘ ots must be im-
camber are maintained: Any hollow 5P

: : he roller
: .~ the rolling, and the T
ng 1

: nt is cooled, the
When this is done, an
mix in the machine shoul

pavement/ :
d before the paveme
d be changed.
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Surface Coat

This consists of a mixture of three parts of stone, one
part of rough sand, heated as the stone, and mixed with
12 per cent. to 13 per cent. asphalt cement, heated to the
temperature of not less than 225 or over 275 degrees
Fahrenheit. The stone and sand are thoroughly coated.
When the mixing is completed, a surface treatment is
given to the already laid and still warm pavement to a
depth evenly laid of approximately 15 to 34 inches in
thickness, and as soon as laid the roller started again to
drive this coat into the voids that may exist between the
previously laid stone and here care should- be taken to
watch that any parts of the surface needing extra material

Spadina Ave., Toronto, hot-mix asphalt, after 16 years’
heavy traffic. ~ Repairs on asphalt less than one-
fifth cent per square yard per annum

should receive it during the first rolling, when it will mani-
fest itself. When sufficiently rolled, the whole pavement
should be then just covered with a coat of warm stone
chips of % inch down, andas soon as cooled off, the pave-
ment may be used for traffic.

Asphaltic Cement

Any well-known brand that will fulfil the standard
specification requirements of a penetration of from 60 to
go at 77 degrees Fahrenheit, will be a satisfactory
material to use for this class of work.

Mixer

A standard mixer of ¥ yard capacity will turn out 8oo
to 1,000 yards per day, or 200 yards of 16-foot roadway
per day, and can be operated either by steam or gasoline
power, and the heater be provided with crude oil burners.
The traction attachment makes it possible to eliminate

_considerable haulage delay and the machine can always

be kept alongside the work being laid.

In conclusion I beg to say that I find the asphaltic
cement binder a satisfactory material to use, due to the
fact that its natural ductility allows ample time for com-
pacting before setting up. It is less subject to variation
of temperature than any other material, and climatic
changes have no effect. In spring and fall it does not
get excessively hard and slippery, and in summer the heat
does not have any appreciable effect, and at all times it
wil] carry any load that the foundation will carry. It will
give good service, easy to repair and low in maintenance

cOost.
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THE EFFICIENCY OF THE HIGHWAY IN THE
PRESENT TRANSPORTATION DIFFICULTIES*

By Col. William D. Sohier

Chairman, Massachusetts Highway Commission

FFICIENCY is the ability to accomplish work with a
minimum of time or energy. The efficiency of good
highways is well shown by a report which I received

on April 19th, 1918, on road tests with motor trucks, by
R. E. Chamberlain, of the Packard Motor Company. Mr.
Chamberlain made some elaborate tests to determine the
relative value of different road surfaces under operation of
motor trucks. Results of these tests show the resistance
to tractive effort offered by unsurfaced concrete to be 30
pounds per ton, surfaced concrete 50 pounds, gravel 82
pounds and dirt gg pounds. b
A three-ton truck, with capacity load, which maintains

a speed of 12 miles an hour over unsurfaced concrete, will
make 7.2 miles an hour over surfaced concrete, 4.8 miles
an hour over gravel and 3.6 miles an hour.on dirt roads.
relative cost per ton-mile is $.167 on surfaced concrete,

$.194 on gravel, and $.207 on dirt roads. Mr. Chamber-

lain in his report states that ‘‘a computation would show
that if all roads travelled were gravel instead of dirt,
annual savings in operating America’s 400,000 motor
trucks would amount to $70,200,000; if concrete instead
of gravel, $167,400,000; and if concrete instead of dirt,
$237,600,000."".

Roads a Big Factor in the War

The fact that the tractive resistance of an earth road is
306 lbs. as compared with 83 lbs. for concrete, is of the
utmost importance at the present time, as the results of
the war will depend fully as much upon roads and high-
ways as upon any other one factor, because it is manifest
that if you cannot feed your men, move your guns, supply
them with artillery and ammunition, you cannot maintain
an army in an existing location: While the railroads and
steamships are vitally necessary to bring the supplies and
men, ammunition to the artillery, and everything needed
for modern war, to the country, and from the large store-
houses to the railheads, the soldiers in the trenches, and
more particularly the soldiers back of the trenches, have
tobe almost entirely supplied over the roads.

The whole battle of Verdun was really fought, so far
as the French were concerned, with soldiers, ammunition,
guns, and supplies that were transported over the roads,
because the one railroad which originally supplied that
region was cut by the Germans, and the other one was
dominated by their artillery. The consequence was that
the army was supplied with ammunition, guns and men
that came over the roads. '

All Important Roads are Military

From one point of view, all roads which are of any im-
portance are military ; to wit, any roads which have to be
used for the transportation of any of the products which
are necessary for the conduct of the war or the feeding of
the people with the articles that are necessary to sustain
life. It is a question of relative importance, but under
existing conditions we should certainly confine our efforts
to those roads which are of the most importance from this
point of view.

Practically all of the roads in France were military
roads. The French road system was admirably adapted

*Abstract of address delivered May 8th, 1918, at Cana-
dian Good Roads Congress.

L]

Volume 34.

to be used for military purposes. 'This can be illustrated ]

by a few figures. :

. France, with a population of ten times that of Massa-
chusetts, and an area of about twenty-five times the area
of Massachusetts, had, when the war started, over 371,000
miles of macadam road. These roads had been built for
many years ; they were all graded, with foundations where
necessary, and all had adequate drainage. Virtually all
had a hardened surface of waterbound macadam, though
a certain percentage had been built with a bituminous
surface.

There were about 32,000 miles of national or depart-
mental highways, or about 10 per cent. of the whole.
These main arteries connected all the more important
cities and villages with a network of main highways
through the whole of France. .

The width of the ‘‘Route Nationale,’’ including ditches,
was 6o ft. ; the macadam surface was usually 24 ft. wide,
with about 15 ft. of graded road on each side and then a
ditch. The ‘‘Route Departmentale’’ was about 42 ft. in
width, with a macadam surface usually about 18 ft. wide.

French Roads Helped to Save Paris .

There were also over 107,000 miles of road of sec-
ondary importance, what might be called county roads,
connecting all the little towns, villages and hamlets.
There were 47,500 miles of road that were perhaps of
interest to two or more towns. These roads were graded
about 30 ft. in width, including ditches. Then there were
about 184,000 miles of what might be called ordinary
country roads. The roads of the least importance had a
macadam surface about ¢ ft. in width, but were graded
27 ft. in width.

So far as I can learn, it was this road system which
enabled the armies of France to stem the German armies’
rush on Paris, and to throw them back to where the
trenches were first dug. France has been so well supplied
with roads in most of the sections on the battle line that
it has been unnecessary to build very many new ones. The
big problem has been to keep up and maintain what they
had, with the tremendous traffic that had to go continu-
ously over them.

By way of comparison with the French mileage, I may
say that Massachusetts has about 23,000 miles of roads,
of which about 6,000 miles are village, town or city streets.

I tried an interesting experiment recently with a French
map. I could not put a pin on any point on the map which
was further than one mile from a macadamized road.

The French roads are not accidental. - They have not
happened. They. are well designed and built to better
plans, better grades and better alignment than is the
practice anywhere on this continent,—but even those roads
could not stand the pounding by army traffic. The
French road system was started in 1826 by a decree of
Napoleon. The location, width, alignment and grade of
the whole system as originally planned has been very
largely adhered to, so that their policy has been continuous.

Planned in Napoleon’s Time

Some time ago I asked a high French road official how
many miles there were of macadamized roads in France.
He replied that there were 400,000 miles. Later I wrote for
further information and secured the names and mileages
of the various roads. Upon adding these, I discovered 2
total of only 371,000 miles, or nearly 30,000 less than the
figure originally given. I wrote again enquiring where
the error had been, and received a most gracious apology

and explanation that only 371,000 had really been built, .
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but that 400,000 had been planned, and that as an en-
- gineer he considered the system as planned, as a whole,
_rather than the part that had been completed. The re-
mainder did not matter ; it had been planned, ergo it would
be built, someday, even though it had been planned since
1826 and was not yet built. But there is not the famtest
doubt that those other 29,000 miles will be built and
‘exactly as planned. We can learn much from far-sighted

dnd clear planning for the future such as practised by the

French road engineers. ¢
Knowing the tremendous traffic that any road directly
arry, we must

used for army purposes will be required to ¢
build our bridges and roads accordingly-

Trucks Increasing, Better Foundations Needed

The main thing that our roads must be made to stand
is the continuous pound and wear of the 3 to 5-ton tr ucks

and of the heavy wagons on
wheels, the weight of which
tons. Each of us in our own ;
materials, if possible, that are capable of Wi
this traffic. 5
I think we should all pay 2 great deal more attention
to the foundations of our roads than we have done in (e
past, when the traffic was Jighter. In myown State there
is a tremendous commercial traffic in motor trucks. They
are constantly on the increase. Most of our main roads

have to carry 100 t0 150 @ day, and some of t}xem have a
require stronger

much larger number. This is going o I

roads, thicker macadam, and a foundation 10 2 great many
places where the old macadam O gravel road \')vo‘uld have
held under the traffic of 2 few years ago without such
foundations.
To do this, we must have federal goverrgm?/llt co-
operation and support. I have some roads 0 ha\s}?a-
chusetts that are perfectly alright for the traffic whlct t f(};
would normally experience, but if the government tru¢

keep poundingover them for another three or four months,
i certain lccalities -un1e§s

I won’t have any roads left at all in c e S
the government provides the money to maintain them
the unusual manner necessary-
We are getting 1,000 vehicles a day and fromh (t)qe
hundred to two hundred trucks on old r.nracadam tha 1;
fast being ruined. I know of one road 1n Maryla'nd an
Virginia over which the government_ has been runn(lingwxe ?g
trucks a day and it simply went tO pieces. Om% roa ﬂisc 3
built too poorly, most of them, _for this sort © ttra r_o‘, :
the government is nOW peginning to CO-OPETY e 1})‘ perly
and no doubt the Canadian government will do the same

sooner or later.

will not exceed, probably, 3
locality must s€€ that we use
thstanding

Auto Trucks Will Carry Most Freight :
If money be very limited, spend it first of allfq::n dr;:)x;l;

age. Build the ditches, provide your, drains, for }tr i

surface. Then put in a good foundation if you can al

another step.

The motor traffic 0 : i : i
compared to the motor traffic in Ontario ot utly trh easUrrrlxl::?l(;
AT ihe bR FXARE S o 2
as the taxicabs in New ¥or 1 e'd.ed and yet as a

England does not expect | oted something
war measure the British Pa"m“mnt i ‘flroads in Great
like $5’ooo,ooo a year for the up-keep O
Britain.

Our government 7
: . A our T
Ing with the question of suPPlementmg o
truck traffic. in build-

st Sl oK 1 IO e
ing roads. The time is coming when mos

{ France and England is nothing

at cross purposes in deal-

% in : &
is working ailroads with

iron tires with 4 to 6-in..

{
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carrying will be done by auto trucks. We must build our
roads heavy enough to carry trucks.

The United States government is using trucks to de-
liver army contract goods, for in such cases it is time, not
money, that counts. ; ;

The cost of the road must not be looked upon too seri-
ously as it will generally be more than offset by the sav-
ings it will effect. I could cite innumerable instances
where improvements in highways have more than paid for
themselves. In one case three-ton loads are being hauled
where three-quarter-ton loads were previously the maxi-
mum. In another instance milk is being trucked overa
new highway to an adjacent city for a half cent a gallon,
where the railroad formerly charged one cent. In addi-
tion, the farmers are also saved the cost of hauling to the
railroad station and the cost (one cent) of carting from
the station in the city to the distributor’s plant. The
farmers along that highway are saving $71,000 a year as

a result. The road is 13 miles long and cost about
$260,000. The saving far more than pays the interest,

sinking fund and maintenance. One farmer saves $150
in the hauling to market of his cabbages alone.

Roads Pay For Tl!emselves

Suburban roads increase land values to such an extent
{hat the exfra taxes more than remunerate the munici-
pality for the expense. One road near Boston is 172
miles long. It goes partly through what was a market
garden and partly along a hardly passable hillside. Within
eighteen months of the start of construction on that road,
twenty-six new houses have been built averaging about
$2,500 each. Four sideroads join the new road. These
have been partly developed and four houses are going up
along them. The farm land was worth $500 an acre and
the hillside land $200 an acre. The building lots are sell-
ing at $750 each, 8 lots to the acre. The road cost about
$45,000 and the municipality is already collecting over
$1,000 annually more taxes than previously owing to in-
creased valuation. It will soon collect a sufficient increase
to meet the interest, sinking fund and maintenance of the
road, without any doubt. The bonds were issued at 4%
per cent, I believe, and the required annual sinking fund
is about 134 per cent., so that they are already collecting
a substantial portion of the interest and sinking fund
charges. The road is bituminous macadam, penetration
method, with a concrete base where necessary. It is 18
ft. wide, with a 3-inch gravel shoulder along each side.

People have said to me, ““Why don’t you stop the road
building during the war, and let the labor go onto the
farms?”’ Well, we employed more men and reduced their
working hours, and when they finished their eight-hour
day, they were still willing to help the farmer.

P

W. A. McLean, deputy minister of highways for
Ontario, in discussing the above address, said: ‘‘We
surely will have to reconstruct roads between towns and
cities strongly and heavily enough for the motor truck
traffic. It means that we must put in foundations strong
enough to take care of heavy concentrated wheel loads.

«I believe that all our highways are military highways.
If the highway which saves the farmers’ time is not a
military highway, I don’t know what is.”’

U

The Toronto Harbor Commission has moved from its
leased offices, on Bay St., to its own new building on the

~waterfront at the foot of Bay St.
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CANADIAN GOOD ROADS CONGRESS

(Continued from page 430)

At 1 p.m. the annual meeting of the Canadian Auto-
mobile’ Association was held, with L. B. Howland in the
chair. Mr. Howland stated that since the last annual
meeting, the number of .automobiles in use in Canada had
increased by 100 per cent. With over 200,000 cars in
operation, Canada to-day ranks third among all the
countries in the world in regard to the number of motor
vehicles owned and operated.

Col. William D. Sohier, chairman of the Massachusetts
Highway Commission, said that he had found the co-
operation of the automobile associations the greatest
single asset in making progress in the road movement.

May Establish Auto Freight Depots

Arthur H. Blanchard, consulting highway engineer of
New York City, urged that in making traffic regulations
in Canada, there should be kept in mind the importance of
the problem of motor freight traffic on the highways.
‘“That,’’ said Mr. Blanchard, ‘“is an even more difficult
question than the regulations for the passenger traffic.
We have in New York State a committee which is com-
posed of some of the most prominent authorities on high-

- way work, who are planning uniform regulations for all

cities for motor freight traffic.

“We in New York are also deeply interested in what
is called ‘the return load guarantee,” whereby arrange-
ments can be made that freight autos can be assured a re-

‘turn load from the point of delivery of the original load.

This guarantee reduces the cost of freight traffic. For
this purpose we would have to have auto freight depots
where loads can be called for and delivered. At present,
however, we have not gone beyond the stage of investiga-
tion and plans.’’ ‘

W. A. McLean stated that there are about 80,000 auto-
mobiles in Ontario to-day, of which number approximately
5,000 are trucks and lorries. The business men of Ontario
are using 14,000 cars and about 20,000 are used by the
skilled tradesmen, carpenters, plumbers, etc. Therefore
fully 39,000 of the 80,000 motors in Ontario to-day are
used at least in part for business, and no doubt a great
many of the other 41,000 also are frequently used for
business purposes.

Predicts Main Trunk Lines for Freight

““Among the cities in Ontario which have been
neglected so far as good roads are concerned,”’ said Mr,
McLean, “is Ottawa.” He promised that Ottawa will be
one of the first cities to receive consideration when the
provincial programme for an extensive good roads system
is carried out.

James H. MacDonald predicted that in time we will
require main trunk lines reserved solely for carrying
freight. “‘Therefore, in constructing roads like the
Toronto-Hamilton Highway,”” said Mr. MacDonald, ‘‘you
are building better than you know.”’

Col. William D. Sohier, chairman of the Massachusetts
Highway Commission, was the first speaker of the Wed-
nesday afternoon session. An abstract of his address on
“The Efficiency of the Highways in the Present Trans-
portation Difficulties,”” appears on page 444 of this issue.

Col. Sohier was followed by Lieut.-Col. W. G.
MacKendrick, D.S.O., president of the Warren Bitu-
minous Paving Co. of Ontario, who delivered an address
on ‘“How the Good Roads of France are Helping to Win
the War.” Col. MacKendrick is the director of roads of
the Fifth British Army. He is in Canada for a short time
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on special furlough. An abstract of Col. I\'/[a.cKendrick’s
address appears as the leading article of this issue.

““English and American Practice in the Constructi'on
of Tar Surfaces and Pavements’’ was the subject of an in-
formative address by Prof. Arthur H. Blanchard, consult-
ing engineer of New York City. Mr. Blancharc.l’s lecture
was illustrated by a large number of lantern shdc's. He
said that the people of the United States now realize that
the solution of their transportation problems depend.s upon
the highways. He expressed regret that chaos reigns in
the United States in respect to highway transportaton,
construction and maintenance, but stated that the efforts:
of the various semi-public organizations are now bearinz
fruit, and Congress will no doubt place the control of this
part of the country’s war work in charge of one depart-
ment.

F. Howard Annes, of Whithy, Ont., spoke on ‘‘High-
way Widths.””  Mr. Annes’ speech is published on page
437 of this issue.

‘‘“The Border Is Still There’’

The annual dinner of the association was held Wednes-
day evening at the Royal Connaught Hotel. The vice-
president, S. L. Squire, who was later elected president
for the ensuing year, acted as toastmaster.

W. A. McLean proposed the toast to ““Our Guests,"’
James H. MacDonald replied in a most eloquent, patriotic
and inspiring aldress. Mr. MacDonald incidentally com-
plimented the city of Hamilton upon its drainage system,
which he said is most modern. Mr. MacDonald is an
accomplished orator and he was called upon to speak upon
every possible occasion, as his talks were all much enjoyed.

B. Michaud, deputy minister of Highways for Quebec,
explained how the road policy of his province differs from
that of Ontario. ““We built the trunk roads and supplied
the money for the local roads,’’ said Mr. Michaud. ‘‘Per-
haps a beter way is the way which the people of Ontario
have chosen. Here you have studied the conditions, pre-
pared the assessments, etc. That is, you have first con-
sulted your resources. We could not do that. We could
not classify the roads vpon a scientific basis. We had no

“time to do so, as we wanted the roads at once.  We built

five trunk roads amounting to 300 miles, and we have a
sixth one under construction which will be completed this
fall. During the past few years we have spent about
$18,000,000 on roads. In making this expenditure, our
thought was not only of Quebec, but of all Canada. We
thought of thé Canadian transcontinental highway. Even
our municipalities built roads which are ready to form a
part of such a transcontinental highway. We have built
roads to the boundary of Ontario. We are at your door,
at the border of your province, but so far as roads are
concerned, the border is still there.’’

*‘Old Dammit’’ Back Again

Lieut.-Col. W, G. MacKendrick explained the en-
gineering vocabulary which is necessary in handling
12,000 men in constructing military roads. He said that
he started out early every morning inspecting his road
work, making upwards of forty calls a morning, and that
he frequently had occasion to use an expression that he
had learned some years ago when on railway construction
work. Last summer he was ordered for a tine to the
Ypres salient. While walking along a railway track the
first morning after his return to his former section, he
passed two privates of his old labor battalion. ‘‘Hj say,
"Arry,” called the one to the other, ‘“’eres old Dammit
back again.” y
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George Henry, M.P.P., representiné’ the Ontario Good
ROads Association, said that when we get back to normal
Conditions we will need every agency for the development
of the country, and that no agency would be so important
10 mankind generally as the public highway. Mr. Henry
explained that the reason for the absence of Mr. Wheelock,
the president of the Good Roads Association, was that the
latter had but recently lost his eldest son, a member of the
ROyal Flying Corps.

Difficult to Maintain Roads in U.S.A.

Col. Sohier explained the difficulties of maintainin_g
Toads in the United States under war traffic. He said
th.at he had made the. suggestion that all the highway com-
Missioners get together and decide what roads are the 1m-
Portant ones, what roads should be built and what roads
Maintained. At present there are ten different ('iep‘art-
Ments in Washington which have to be considered in con-
Nection with any road work. He needs a large quantity
of road oil very urgently, and so far has been aple to get
Only fifteen carloads. His roads will be ruined l.f he does
00t get the oil, he said. Sixty-eight men from his depart-
Ment have enlisted or have been drafted for the army and

L. B. Howland, who was re-elected president of the
d R P Kelley, presk

Canadian Automobile Association, an
de_“t of the Board of Trade of Hamilton, also spoke very
bfleﬂy. ’
Moving pictures of the Columbia Hig
hursday morning, followed by an illustrated lecture on

drainage by Jas. H. MacDonald. Ninety per cent. of all
the trouble with roads to-day is due to the lack of 1}1te1h-
Countless evils ré-

8ent drainage, said Mr. MacDonald. : )
Sult from the lack of proper knowledge of this %ub]e:,cr. He
Showed a number of views of the roadways in his state
Under spring-time flood conditions. The photo_graP‘_hS
Proved conclusively that road building in Comnict cy¢ r?-
Quires a knowledge of drainage. The speaker e

hway were shown,
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briefly with the various salient features of the subject.
Certain principles of road building had been standardized
and were the best to follow. With the aid of the slides,
he illustrated the primary steps in road-building. The
hog-back road was shown to be dangerous and expensive.
The old-fashioned, rubble centre drain had been found by
the speaker to be unequalled for all practical purposes.
Blind drains, in his judgment, were very inefficient.
Proper water bfeaks, the prevention of warts, and the
most effective methods of widening narrow and uneven
roads, were among the matters he discussed. The prac-
tical value of the rim-edge, cobble gutter was shown.

The three great ideas in drainage, said the speaker,
are to get the water off the roads, to get it out of the
roads, and to keep it away from the roads. Lack of
proper drainage of the subgrade caused much damage,
being responsible for cracks and other -evils. Mr.
MacDonald described in detail the building of a Telford
roadbed, which, he claimed, is in his opinion the best type
of construction, and one which would last for centuries.

The discussion of Mr. MacDonald’s paper was ad-
journed until the afternoon sessionin order to permit the
executive of the association to motor over the Toronto-
Hamilton highway to Burlington, and to be the guests
of the Hamilton Board of Trade at luncheon.

B. Michaud opened the discussion on Mr. Mac-
Donald’s paper at the afternoon session. He asked
whether there is any road so good as the Telford, but
cheaper. Mr. MacDonald advised making use of the
material nearest the district in which the road is to be

constructed.
Canada Should Benefit by U.S. Mistakes
Mr. Fraser, of Quebec, asked which is the better, the
side or the base drains. Mr. MacDonald replied that the
base had proven to be the better.

Mr. MacDonald stated that of all the roads and
bridges in the United States, there are not 10 per cent.

&
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that can carry 15-ton motor trucks. Canada should
benefit by the mistakes of the United States.

Extended discussion arose in regard to the relative
merits of cement and clay pipes. It was decided that
both have their merits.

B. Michaud extended an invitation from the city of
Quebec, and urged that the next convention be held in
that city. W. P. Near, city engineer of St. Catharines,

Ont., presented a letter from the mayor of that city,

asking for the 1919 congress. The executive decided to
go to Quebec next year, but may meet in St. Catharines
in 1920.

L. B. Howland spoke on what motorists can do to
help the good roads movement and relieve the transporta-
tion congestion. Motor trucks are in their infancy, said
Mr. Howland. In the United States, 1,300,000,000 tons
of material were hauled by motor trucks during 1917, at
an average of 18c. per ton, a saving of 10c. over horse-
drawn vehicles. The motor truck will abolish the short
railway.

Discussion on Concrete Roads

W. H. Connell, consulting engineer, of Philadelphia,
who was on the programme for a paper on the result of
tests of various types of pavements, was unable to be
present.

A. Lalonde, C.E., assistant engincer of OQutremont,
P.Q., spoke on concrete roads. His paper is published
in full on page 433 of this issue.

Mr. Cadwell, of Windsor, Ont., said that he did not
think it necessary to keep the traffic off new concrete
roads for so long a time as is now the practice. ‘I have
seen a three-ton truck taken over a concrete road twenty-
four hours after its construction,” said Mr. Cadwell,
‘‘and not a mark of the wheels was left on the road.”’
The general opinion was that the engineer who permitted
the truck to go over the road, had taken a great risk, and
that the road might have been injured, even though
unmarked. :

The question box was cleared and a brief general’

discussion took place on the questions which had been
submitted. The various types of machinery for snow.
cleaning were discussed as the result of one question.
Mr. Duchastel said that his municipality, Outremont,
P.Q., cleaned its streets last winter by the use of a new

machine with a saving of fully one-third of ' the cost by,

cleaning with wagons and sleighs.

Following the afternoon session, the delegates and
guests were taken on a motor trip around the city by
members of the Hamilton Automobile Club.

The works department of the city of Hamilton ten-
dered a dinner to the executive of the association and
their guests early Thursday evening, and at g p.m. the
annual meeting of the association was held.

Directorate Increased to Twenty

A. A. Dion, of Ottawa, was elected as chairman of
the meeting. An advisory board of all past-presidents
was formed, and the following officers elected for the
year 1918-19:— i

Hon. past-president, Capt. J. A. Duchastel de Mont-
rouge, Outremont, P.Q.; president, S. L. Squire, To-
ronto; first vice-president, A. F. Macallum, Ottawa;
second vice-president,. P. E. Mercier, Montreal ; secre-
tary-treasurer, Geo. A’ McNamee, Montreal. Direc-
tors :—The officers and"A. L. Caron, Montreal; Dr. E.
M. Desaulniers, St. Lambert; R. S. Henderson, Win-
nipeg; L. W. Levesque, Montreal; J. A. Sanderson,
Oxford Station; L. B. Howland, Toronto; C. R. Whee-
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lock, Orangeville; W. G. Yorston, Halifax; Wm. Find-
lay, Ottawa; R. T. Kelley, Hamilton. ‘

Upon motion of Capt. Duchastel, the directorate was
increased to twenty, the additions to be chosen by the =
present board from the deputy ministers of the provinces:

Several amendments to the constitution were passeo
in order to make the constitution conform with the
federal charter which had been obtained during the year. -
Advisory boards were formed for the province of Quebec
and the province of Ontario, and separate meetings of 1
the Quebec and Ontario executives will be held. A num= =
ber of votes of thanks were unanimously adopted.

The last session of the congress was held on Friday
morning, May r1oth. :

E. Drinkwater, municipal and highway engineer of
St. Lambert, P.Q., delivered an address on the hot= =
mix method of bituminous construction, using asphalti€ =
binder. His paper will be found in full on page 442 of
this issue.

C. A: Mullen, director of the paving department of
the Milton Hersey Co.; Ltd., Montreal, was on the pro-
gramme for a paper on asphalt pavements. Mr. Mulled
was unable to attend, but he forwarded his paper, and
this paper was also read by Mr. Drinkwater. It is pub=
lished in part on page 449 of this issue.

E. R. Gray, city engineer of Hamilton, read a paper

on the abatement of the dust nuisance. This paper wil ]
be found on page 431 of this issue. The chairman, Capt:
Duchastel, in discussing Mr. Gray’s paper, said that the
cost of applying tar last year to the streets in Outremont, =
was about 2%4c. per square yard, which was somewhat
higher than the cost of oiling in Hamilton. A genet'é11 i
discussion on oiling followed Mr. Gray’s paper. Capt:
Duchastel considered oiling to be the most economical
and sanitary way of dealing with the dust problem.

Paul S. Sargent, engineer of the state highway com=
mission of Maine, who was on the programme for 2 ;.
paper on gravel and macadam roads, did not arrive, SO
after the discussion of Mr. Gray’s paper had bees =
finished, the chairman declared the congress adjourned. ‘

COST OF OILING IN TORONTO

“It is costing this year 35 per cent. more for oil and
11 per cent. more for labor than was paid last year,’’ say®
Street Commissioner Wilson, of Toronto, in a report 10
the city council, ‘‘so that to treat the same mileage ©
streets as last year, on the basis of 3.5 applications, woul
cost approximately $31,604.24, or $6,604.24 more thal
has been provided in the estimates. It will be obviou$) =
therefore, that we cannot, without overdrawing or ap”
propriation, treat the same mileage as was treated i
IOL7:? :

The commissioner points out that ‘‘there are 176-?9 ]
miles of macadam, Rocmac, and unimproved roadways 1 :
Toronto. The policy is to oil only such of these street® -
as it is absolutely necessary to oil, having regard to traffi€ 5
conditions and the density of the population.

“To oil one mile of roadway, 24 feet wide, or 14,08
square yards, applying one-tenth gallon per yard, at 12.5¢*
per gallon, costs the department $176, plus $5.11 for ,'
labor, or a‘total of $181.11 for one application.”’

Geo. F. Porter, designing engineer of the St. Lawrencé ‘
Bridge Co., will read a paper on the Quebec Bridge 11‘33f ‘
Monday evening at a meeting of the Manitoba Branch ¢
the Canadian Society of Civil Engineers. 3
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ASPHALT PAVEMENTS*

: . By Charles A. Mullen
Director of Paving Dept., Milton Hersey Co., Ltd., Montreal

HE broad subject assigned to me is far too compre-

hensive to fall within the Scope of a single paper.
We will therefore brief those parts whic1} are of
historical or general interest, and pass on as qulckly‘ as
possible to the consideration of the phases of the subject
that are of present-day interest  to the modern road-
builders of North America. ' ;
The sheet asphalt pavement is not 2 modern invention.
This material was used for street covering PLH'POSCS.bY the
dug up with the
Other evidences of past civilizations. Having in mind the
centuries that have elapsed since its first .employmen§ as
a street pavement, the surprising thing is that so .httle
progress has been made in its development, and practlca}ly
None until recent years.

e
American Asphalt Introduced About 1870

The European asphalt pavement is the rock asphalt, it

. bei“g prepared from native bitumen-lmpregnated rocks.
.The natural substance is ground to 4a POWdef, heate;i,

Spread and then compacted by tamping or Very slow roll-
Ing, To secure the best results, : %
Powders from different sources and having different
®haracteristics are combined to produce 2 better grading
of mineral aggregate and a moré satisfactory bitumen clox.;
tent, Many very good asphalt pavements have ‘been a}11
With this material in Europe, and some on this side of t} e
Atlantic. 5

The American asphalt pavement Was first PTOduced by
E. J. De Smedt about 1870, and may be considered as t}’lu;
attempt on his part to imitate, at @ less cost in 4 }ie
Country, the rock asphalt pavements of Europe. e
Euro‘Peans still term rock asphalt pa.ver_nents as natura
and the American product as an artificial asphalt Pg"g:
Ment. As has happened in many other cases, the subs
tute leaves nothing to be desired of the original.

American OF artificial
The first asphalt pavement of the g

type to attract wide attention Was that 1a
Vania Avenue in the city of Washington, D.C., ?boutsﬁgz?é
Congress provided that this national thoroughfare

be paved with sheet asphalt from the Capitol to tl;ea?:;i
ouse, that section east of Sixth Street to be ro¢ p

‘ficial asphalt.
e secti f to be artificial asp
| e d in other cities had

revious sections of pavements lai L ;
) ature.
n of but small yardage and of an experimental natu

Mineral Aggregate Most [mportant

sists Of

Thée modern as halt pavement const§t5 o z
agoregate of spécizﬁly graded sand and 1mpa1.;t>§blzsdpga1;
thOr()ughly mixe‘d: al’ld =b0und tc')get-her orW:e ate is 90
Cement.. Roughly speaking, the mmeral1 a f tge o
~ DPer cent. by weight or 75 P€f cent. by volu™ el
~ Bravity of the bitumen in the asphalt Pawﬁg rit mixtures
but slightly more than that O AL s > ﬁ gsame with a
anqd the *‘stone-filled’’ sheet aSPhal.ts are(;f g not usually
Small proportion of fine stone chips i '

a mineral

arse, a vital

Over 30 per cent. : T
g csphali PSS A la; halt pavement with-
Matter, since we could not have an asp Py, because of

Out it, More pavemen ) :

: g ) ssary requires
the lack of anpunderstandmg of the nece {
: ! Congress, May

*Paper prepared for the (Canadian Road €ong
7th to 1oth, 1918, at Hamilton. Ont:

two or more rock |
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ments for the mineral aggregate, or carelessness oOr
ignorance in the making of the paving mixture. Our
public officials frequently go to great lengths to make sure

_ that the materials furnished are what they should be, and

then permit those materials to be spoiled at, the asphalt
mixing plant.

Many good asphalt cements are on the market to-day.
They are manufactured from crudes found in Mexico,
California, Trinidad, Bermudez in Venezuela, and else-
where. All are of so nearly equal value that only the uni-
formed or specially interested will. to-day pay a great
difference per square yard for asphalt pavement in which
one or the other has been properly used. The per square
yard competitive basis, under carefully drawn specifications
crude materials they are made nor by whom. Some public
in wholesome communities. ’

Penetrations of Asphalt Cements

Asphalt cements need testing no matter from what
crude materials they are made nor by whom. Some public
officials do not seem to think so; but could they know how
well they are spotted by the supply houses, and how care-
fully this frame of mind is cultivated for them, they would
very soon change these views. Doubtful material, or
material that has been condemned by some careful official
who does have his deliveries tested, is always shipped to
the other man. :

The consistency or penetration of the asphalt paving
cement is the first point to which we look. In a material
that is pure, and with a mineral aggregate that is properly
graded, it is customary to use the following classes of
material for the different conditions of traffic in this
climate :(—

Heavy traffic .voeeeverieereeenes 45 to 55 penetration
Medium traffic c..--oeeeeeeennet 55 to 65 penetration
Light rafhe fas s sk sarive tonad 65 to 75 penetration

Unless otherwise specified, all penetration tests are
made-with a No. 2 standard needle acting for five seconds
under a load of one hundred grams at 77 deg. Fahr.

The ductility and other tests are of great importance
in determining the quality of the asphalt cement, but they
are more particularly the concern of the asphalt chemist,
and must receive close attention at the laboratory. The
field engineer should be in close touch with the chemist
and know the general characteristics of the asphalt cement
he is using, but we will pass these points for the present
to discuss others that are of more immediate importance
to the greater number of us.

Cut-Back Asphalts
Fluxed or cut-back asphalts are so little used to-day
that they no longer present a serious problem,—at least,
not in Canada. It is much easier to manufacture asphalt
paving mixtures from cement that is delivered at the mix-
ing plant at the desired consistency than when the cement
must first be manufactured from crude or refined asphalt |

_ and flux oil. As a general proposition, the promiscuous

cutting-back or fluxing of oil asphalts that have been re-
fined to a hardness greater than that desired, should be
discouraged. While it is not necessarily harmful, and:
might even be beneficial, it is always at least a subject for
close question.  The native asphalts are naturally so hard
that they require fluxing with some other suitable material
before they are usable in asphalt paving at all, so the fore-
going remarks do not refer to these materials. '
The inorganic dust or filler is a factor of prime im-
portance. The material most commonly used is limestone
dust pulverized in a grinding mill to such fineness that at
least 75 per cent. will pass a standard 200-mesh testing
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sieve. When the material is less fine, more must be used
to secure a given result; and, as the inorganic dust is
usually introduced cold at the mixer into the hot sand of
the bulk of the mineral aggregate, the result of using too
much of this cold material is obvious. Such mixtures, in
that they approach the aggregate of rock asphalt pave-
ments, are also harder to lay in the manner usually em-
ployed in the construction of the artificial or American
pavement.

Stone dust and Portland cement are the most widely

used filler materials, the formér being the more common -

because the lower in cost, but the latter being preferred by
some on the ground that it is thought to make a superior
mixture. When Portland cement is employed, the dif-
ference in specific gravity between that material and the
remainder of the mineral aggregate should be taken into
consideration, as the mixtures are usually figured by
weight instead of by volume, though the latter would seem
a more logical method if it could be used with reasonable
convenience.
Filler Materials

Other filler materials are pulverized clay, marl, shale,
silica, etc. Many materials have been tried and found
satisfactory, but a few have produced disastrous results.
‘‘Safety first”” demands that a new material be thoroughly
investigated before it is used extensively as an asphalt
pavement filler. These investigations can only be con-
ducted in a properly equippzd laboratory, and Ity those
with comparative experience to draw upen.

The 200-mesh sieve is not a sufficient test for an in-
organic dust filler, except for routine work on a known
material. The particles of dust that are of the most value
are those that would pass a s00-mesh sieve, were one of
such fineness of practical value for laboratory test.ng.

Two-hundred-mesh fine sand was offered to the city of
Montreal as a filler material last season. A deposit of
this material, practically all of which would pass the 200-
mesh sieve, had bzen uncovered in a local sand pit, and
it was offered to the municipal purchasing department at
a fancy sand price as a substitute for the more expensive
stone dust, It had to be rejected on the ground that,
though it passed the specifications under which bids had
been received, it was not a proper filler material at all,
there being practically none of the finer material for the
separation of which no laboratory sieve is practical, and
which is the really important factor in a dust filler.

Photomicrographs of Sand

Photomicrographs saved the day in this instance. It
was a rather difficult matter to advise a city purchasing
department that the material which passed their specifica-
tions better and was about ‘50 per cent. cheaper than stone

~ dust, should not be bought and used ; but when we sub-

mitted comparative photomicrographs of the part of each
material that had passed the 2o0-mesh sieve, and it was
seen that the sand grains looked like rocks unde- the same
magnification that still left the stone dust grains the ap-
pearance of fine powder, even the low bidder who was
offering the fine sand was satisfied that his material would
not serve the purpose. '

The air separation dust test is by far the most satis-
factory that we have yet found for making compari ons
of materials. Water separation gave some good re ults,
but the air method seems more practical. Ne'ther is
sufficiently simple to be used on routine work, so the 200-
mesh sieve must still be relied upon for much of the check-
ing of deliveries with samples submitted. As we do not
know of any other air or water separators of the type we
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are using in Canada, they being especially construcied by
us, it is hardly worth while at this time to use these tests
in specifications. : 1

The specially graded sand that forms about 75 Pef -
cent ‘of the weight of a standard sheet asphalt pavement
surface is a very simple matter if one fully understands
and appreciates what is necessary. To fully comprehen¢
the very great difference in an aspha’t pavement mixtur€
that the grading of the sand will make, one has but 103
follow daily on the street the work turned out by a mixing =
plant where the man in charge is careless of detail, Of
thinks that any old sand grading at all is good enough:

Sand Must Be Watched o

We have seen a mixture produced by an asphalt paving &
plant at one o’clock that was all that could be desired, an¢ =
at four o’clock of the same afternoon that plant was turfis
ing out, under the same formula of batch weights, &
mixture that was not even third-rate. The rea on was
that no attention was being paid to the sand. At on€ -
o’clock, the supply was being drawn from a section f the S8
pile that by chance happened to be of a very good g'rﬂd“"
ing, but by four o’clock the laborers had worked into &
large pocket where the sand was very coarse.

The result of this carelessness was a poorly gradcd‘f'.
sloppy mixture, that could not be expected to give goo¢ &
service under heavy traffic, and that cost as much as thé
better mixture even for light traffic. It will mark badly y
in warm weather, and probably shove, whether it has 4 =
binder course or not. The quantity of asphalt cement that
is correct for a mixture having the standard grading @~
mineral aggregate is far too much for a mixture in whicl &
the sand is coarse. A plant crew that was not Weé% &
enough organized and trained to wach the sand pile could'y
not be expected to know when the proportion of a;.pl‘laft B
cement should have been reduced to prevent a sloppf
mixture. i

Three grades of sand are needed in most cases to aP’-r'--
proximate sufficiently the standard or model sand grading:
These may, for convenience, be termed fine, medium an¢
coarse grade sands for asphalt paving purposes. It may
assist the layman to an understanding ¢f the matter if W&
say that the fine is of that size which is sometimes spoké?
of as blow sand, the medium a good plasterer’s sand, @ 8
the coarse a sand of the type we all recognize as suitaba,p
for Portland cement concrete work. :

o
5

The Various Grades of Sand 1

One sand is occasionally found that is in itself &
sufficient approximation of the standard grading ; but suc® =
cases are rare, and, even then, it is a good precaution to;“
have on hand small stocks of fine and coarse sands fOf
tempering purposes in case the main supply dces not at aﬂ,,
times prove sufficiently uniform. Sometimes a WC“"E"
graded sand may be secured from a stratified bank by".
working a face to a certain depth that will take in layer® i
the mixture of which in falling and handl'ng will give ‘ai‘!,‘
satisfactory approximation of the model. This we SU¢
ceeded in doing with good effect last season at Wo00 |
stock, Ont. 5

Fine sand for asphalt paving is one in which theré Gt
a decided predominance above the percent. required in th:
model grading of those sized grains that will pass &
standard 8o-mesh and be held on a standard 200-me"
sieve. The requirement of the model sand grad'ng 1% 343
per cent. of the total sand. ; ) A

i
¥

(Continued on page 452) e
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“Persons requiring professional aid in any work’’ are
now partly able ‘‘to distinguish between qualified and un-
qualified members of such professions’ by ascertaining
the engineering degrees held by the engineer under con-
sideration, or by consulting -the lists of members of the
Engineering Institute of Canada, the American Institute
of Electrical Engineers, the American Society of Me-
chanical Engineers and other Canadian technical organiza-
tions or Canadian branches of American engineering
societies.

It is true that some of these societies contain members
who are not well qualified engineers, so that membersh p
it any one of them is not a sure sign of ability, but surely
it indicates a probability of ability, as at least nine-tenths
of the membership of any such society, at a conservative
estimate, are technically qualified for some kind of en-
gineering work. There was no guarantee that the
Engineering and Technical Institute of British Columbia
would be more Simon pure with regard to its membership,
or that its members would be of any higher grade than
those of any other society or institute. As a matier of
fact, the secretary of one of the other Canadian technical
societies alleges that the contrary proposition is more
correct. .

One phase of the object of the bill is being met by the
present change in the Engineering Institute of Canada.
Undoubtedly the public now finds its difficult to determine
just who are the qualified engineers. The man in the
street often finds the same difficulty, perhaps in lessened
degree, in selecting a ‘‘qualified”’ doctor or lawyer. Leav-
ing out of consideration the house-cleaning that would
have to be done by any society which might want mem-
bership therein to be regarded as prima facie evidence of
engineering ability, the public does not know what mem-
bership list or lists to consult. Injustice would be done
to many well-qualified engineers by consulting only one
or two lists. It would be obviously unfair, for example,
to. assume that an individual—because his name does not
appear in the list of members of, say, the Engineering
Institute of Canada—is not a qualified engineer. He may
be a member of any one or more of a dozen other technical
societies, and he may be fully qualified. But to make it
easier for the public to distinguish in this regard, the idea
actuating the men who are behind the broadening out of
the Engineering Institute of Canada, is to widen the In-
stitute to such an extent that it will include all qualified
engineers in Canada, in whatever branch of the profession
they may practice, and to weed out the few men now in
the Institute who are not well qualified, so that ultimately
a reference to the membership list of the Engineering In-
stitute of Canada would be sufficient for all *‘persons re-
quiring professional aid.”

The committece of the British Columbia legislature
showed good judgment in reporting against the bill. The
best interests of the British Columbia public will be served
by the growth of the Vancouver and Victoria branches of
the Engineering Institute of Canada.

TO THOSE NOT INTERESTED IN ROADS

—

"‘EV ERY engineer is, or should be, interested in every

other engineer’s problems, whether they are his own

at the immediate moment or not,”’ recently said H.
H. Vaughan, president of the Canadian Society of Civil
Engineers. Perhaps we are depending too much upon
Mr. Vaughan’s theory in devoting this whole issue to the
Canadian Good Roads Congress, but we appreciate the
advisability of presenting these road speeches to our

'
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readers while they are still warm and pulsing. We trust
that those engineers who are mainly interested in water-
works, structural or other problems, and but incidentally
interested in roads, will be indulgent this week. Their turn
to monopolize an issue with their particular specialty soon
may come again as in the past.

PERSONALS

J.- W. SuackLETON has been appointed city engi'neer
of Chatham, Ont.

ALEx. McKinNoN, town engineer of Glace Bay, N.S.,
has resigned to accept a position in the State of Ohio.

Stacey H. OpDYKE has been appointed manager of the
water sterilization department of the Northern. Electric
Co., Limited, Montreal. ~Mr. Opdyke has been in touch
for a number of
years with the treat-
ment of water for
various purposes.
He is a graduate of
Purdue University,
and was formerly
with the sales and
engineering depart-
ments of the Dear-
born Chemical Co.
Mr. Opdyke’s con-
nection with the
Northern Electric
Co. is the result of
that company’s
having recently
secured the sole
agency for Canada
for the R.U.V. Co.,
New York. The
latter concern are
manufacturers  of
ultra-violet - ray
water sterilizers, of which a few small installations have
already been made'in Canada for industrial purposes. Mr,
Opdyke intends to endeavor to introduce the R.U.V.
system for municipal water sterilization in Canada, a fairly
large municipal plant having been recently installed at
Henderson, Kentucky, with good bacteriological results.

D. DarracH, Schomberg, Ont., has been appointed
engineer on grading work for the county roads in York
County, Ont. '

Col. C. N. MoNSARRAT, chairman of the board of en-
gineers, Quebec Bridge, has been appointed consulting
railway engineer to the Dominion Government, succeed-
ing the late Sir Collingwood Schrieber. The offices of the
board of engineers, Quebec Bridge, will be removed from
Montreal to Ottawa, where its work will be completed.

A. B. Manson, city engineer of Stratford, Ont., has
received an appointment as lieutenant in the C.E.F. En-
gineering Corps. Mr. Mason, after graduating, spent- a
year in land survey work in the Northwest and a year and
a half in railway construction with the Canadian Northern
and the Mond Nickel Co. He has been in charge of the
city engineering department in Stratford for the past six
years.

Captain Frep. Harcourt, formerly harbor engineer at
Port Arthur, has been appointed assistant commander of
labor units in France. Captain Harcourt, who is a son
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of Hon. Richard Harcourt, of Welland, graduated with
honors from the University of Toronto in 1goo, He went
overseas in December, 1915, with the g4th Battalion and
was promoted captain and adjutant prior to leaving for
England. ~ After acting as adjutant of the Canadian
pioneer training depot for a time, he went to France 10
January, 191%7.

Geo. A. McNaumeg, of Montreal, who is secretary=
treasurer of the Canadian Good Roads Association, which
held its annual meeting last week, was born August 2oth,
1884, at Monireal. He was educated at the Archbishop’s
Commercial Academy and the Montreal Business Colleg?-
After four years’ clerical work in the traffic manager s
office of the Richelieu & Ontario Navigation Co., he
entered the employ of the Montreal Tramways Co., later
becoming assistant to the secretary-treasurer. He was
elected secretary-treasurer = of the Automobile Club of
Canada at its inception in 1905, and resigned from tT:C_
Tramways Co. in 1912 to give more time to the club’s
affairs, as a million-dollar club house, garage and office
building was contemplated. ~This scheme was abandonefl,
however, owing to the war, but may be taken up again
after the war. He has organized two road congresses
in Montreal and one each in Toronto, Ottawa an
Hamilton.

ASPHALT PAVEMENTS

(Continued from page 450)

Medium sand for asphalt paving is one in which there
is a decided predominance above the percent. required 18
the model grading of those sized grains that will pass 2
standard 4o-mesh and be held on a standard 80-m.<-35:n
sieve. The requirement of the model grading for medium
sand is 43 per cent.

‘Coarse sand for asphalt paving is one in which th
is a decided predominance above the percent. required 17
the model grading of those sized grains that will pass @
standard 10-mesh and be held on a standard 4o0-me
sieve. The requirement of the model grading for coarsé
sand is 23 per cent. :

Medium-fine and medium-coarse are the terms applled
to sands in which there is a decided predominance abov®
the percentums required in the model sand grading for
two of the sand grades. This quite frequently occurs, an
it is in such cases that the standard grading is sometimes
sufficiently approximated by the mixing of two instead ©
three separate sands.

Very fine sand is objected to by many on the ground
that it usually makes an unstable mixture. In asphalt
paving parlance, very fine sand is that which will pass 2
200-mesh sieve but which is not fine enough to be co™
sidered dust or filler material. With some of the very
finely pulverized fillers that are available to-day, we doubt
if this objection is good.

Very fine sand is not filler, however, which was pointe‘ll
out in a paragraph above, and it must not be allowed ¢
be considered as such in meeting the standard or mode
grading for sheet asphalt paving mixture. If there is @
serious amount of this 200-mesh sand in the sand aggré”
gate, it should be added to the fine or passing-8o-mesd”
held-on-200-mesh material and deducted from the 2097
mesh material in the mixture to make sure that the m _el
requirement for 200-mesh material is properly met wit
inorganic dust filler material. Some specifications, very
unfortunately, do not provide for this contingency.

(7o be concluded in the next issue.)
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