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HIGHWAY CULVERTS AND BRIDGES*®

By A W Casvnirty, Ontario Road Commissioner.

The majonty of Canadians when visit-
ing Europe are impressed with the dura-
bihty and solidity which charactenizes the
structures of that country, Prnvate resi-
dences are built to withstand the wear of
centuries. Cathedrals, public halls, librar-
1es, and similar civic institutions are con-
structed, not merely for the present, but for
future penerations; among the works
marked for this durabulity are to be classed
the public highways, with all that pertains
tothem. Canada in this regard presents
a very unfortunate contrast.

1t can justly be argued that Canada is
a very youny country, and that England
is a very old country ; that Canada is not
a wealthy country, and that England is a
very wealthy country. \While England is
in a way a very old country, yet 1t 1s not
so much older than this country in the
arts of civilization which should teach
our citizens and municipal councils the
necessity for and the means of wisely
spending money in permanent improve-
ments. And while England is a richer
country than Canada, that greater degree
of wealth has been brought about, to some
extent, by the very durability which we
have so long avoided. Fc¢rmanent im-
provements are the cheapest.  Structures
which need props and repairs withio a
year or two after they have been built
seem to be in a chronic state of starvation
with a ravenous appetite for money.
Canad:ans have not yet enuzely outgrown
the idea that they live in a pioneer land
where the needs of the present entirely
overwhelm the future.

* Paperread before the Association of Ontario Land
Surveyore,

In nothing is this temporary building
more apparent than in our highways; and
in no detail of our highways is it more
striking than in the matter of bridges and
culverts. At the same time, there 1s no
portion of the making of a road that offers
more scope to the road maker than in
providing substantial and permanent
waterways. Instead of the handsome
stone and concrete arches that span so
many of the streams intersecting the high-
ways of England, there are to-day n tlus
countryscores of wooden boxes and trusses,
flimsy, disjointed, unsafe, the constant
source of accident, and the bottomless pit
into which councils are annually throwing
money in a vain endeavor to keep them
n repa.

LOCATION.

Considerable attention is generally paid
to the selection of a good site for a bridge,
and an effort is made to decide in the n-
terest of economy, usually with a con-
siderable measure of success. There is,
however, a tendency to cling to the line
of original survey, rather than deviate the
road shghtly, when by doing so much
would be gained in lessening the dimen-
sions of the bridge, securing firm founda-
tions for piers and abutments, reducing
the cuts and fills of the approaches of
the bridge, all of which, whilo they may
not decrease materially the first cost, very
frequently are of the utmost consequence
with regard to maintenance, and may
decide for good or bad the usefulness of
the entire roadway. The utility of a road
with respect to hauling heavy loads is
not governed so much by the condition
of the best section as by the worst; not
so much by the level portion as by the
steepest grade.  Bridges forming as they
doa means of ctossing valleys,are intimate-
ly assaciated with a problem of judicious-
ly choosing between directness of route,
easy gradients, and details of construction,

The location of culverts is a matter of
very common error. \Vater should be
disposed of in small quantities, along
natural watercourses, before it gathers
force and headway. Instead of this
principle being followed, water is frequent-
ly carried long distances by the roadside,
past watercourse after watercourse, rather

e ———
than build a culvert or culverts 1o ¢y
away without injury to the road. Wh,
culverts are needed, they <hould pa
directly across the 10oad and carry g
water away from it.

The size of bridge or size of culy
involves nice discnminaticn, wn whe
local circumstances and the class of ¢
struction introduce vatious factars, F
the size of waterway, no hard and 6
rule can be given. Many existmy
verts and bridges were at one ume
sufficient size, hut the cleanng, drune
and caltivation of the land now perm
the water after ranfall to reach the wate:
course in a shorter time with mcrease
volume, causing submierged roadway an
flooded roadsides, while culvens an
bridges are swept away.  The best gued
to a proper size of waterway s an nt
mate acquaintance with the locality or 1h
evidence of others who are, with 1esped
to maximum rawfall, height of water Yin

revious experience with floods, forn an
inclination of the stream and arex to b
drained, kind and condnion of the so
and similar details. Talbot's Formul:
proposed more asa gmde 1o the judgme
than as an unalterable rule, 1s at time
very useful; area of waterway in squar

feet; C. *~(Dramage area, n acres,
C. is a vanable coefficient and the valve
givan are :

“For steep and rocky ground, C vad
from 23 to 1, etc .For rolling agricultur
country subject to floads at umes of mel:
ing snow, and with the length of valle
three or four times its width, C 1s abo
34+ and if the stream is longer in propo:
tion to the area, decrease C. In duistuct
not affected by accumulated snow, an
where the length of the valley is sever
times the width, 1-5 or 1-0, or even les
may be used. C should be increased fe
steep side slopes, especially if the uppe
part of the valley has a much greater fa
than the channel at the culvert.

Waterways should be neither needless.
larpe nor of too small dimensions, mnvels
ing on the one hand unnecessary espent
for the first construction, and on the othe
hand, injury to the road, washouts, expet
sive repiirs, and delay to trafiic.

(To be Continued.)

ARTIHCIAL  STONE  PAYEMENTS
SIDEWALKS A SPECIALTY
CORPORATIONS 258 eeosebeeteiing comares

The Silica Barytic Stone Gompany
of Ontarlo, Limited.

WALTER MILLS,
General Manager.

' Head office :
INGERSOLL, ONT.

Flush Your Sewers with

THE MILLER
AUTOMATIC SYPHON

(PATE.NTED)
Received HIGHEST AWARD at the World's Colum-
bian Exposition for ~—————auupegyr
(1) SIMPLICITY OF CONSTRUCTION.

(2) EFFECTIVENESS. (3) RELIABILITY.
Write for Prices and Particulars,
VICTOR HILL, General Agent,
Hewson Bldg. Box 245. NIAGARA PALLS, ONT

s
Lod

ORE AND STONE
CRUSHERS

Hoisting MACHINERY
RanLway SurpLiES

BoiLers axp EnGinEs
Prices furnished on application

MARSH & HENTHORN,
BELLEVILLE, ONT.

“BEAVER” PORTLAND GEMEN

A HIGH GRADI PORTLAND CEMENT
Manufactured by

THE BEAVER PORTLAND CENENT GO., LIMITED N WORKS: MARLBARK, OXI
COMMERCIAL WOOD & GEMENT COMPAN

Capada Life Building, Montreal.
Largest Works in Canaca.

Write fur Pricex

BELLHOUSE, DILLON & CO., 305t. Fraxcis Xavier 31, Montreal

Sole Agents for the Compagnfe Geaeralo des Asphaltes de France (Rock Asphalt).

NORTH’S GONDOR

** DYCKERHOFF ’’ and ‘* WHITB CROSS ** Braz¢

HRTH'S “C0NDOG"" BRAND AWARMED FIRST PRIZE WD GOLD MEDAL AT THE RNTWERP EXNIBITION

ORTLAND
CEMENT

Puving ard Fire Brick a Specialty

" GERMANIA” srano

“«_HIGHEST CLASS PORTLAND CEMEN

McGILL UNIVERSITY TESTS, 18¢3:
Finencss :—residuc on 100 sieve, 4.457
Tensile strength : neat:

€« <

0———OF ALI FIRST CLASS DEATLNRS.——0

7 days, 629 1b.
28 ¢« 77310,

Woode; Ca

Canada and the States.

“BURHAM ” rao

c~-THE BEST LONDON PORTLAND CEMEXT

As used for the following work: Keewatin Power Co.'s dam at Lake of tbe
nada Paper Co.’s dam at Windsor Mille: Government Brealwaet,
Buffalo; Dry Docks, Brooklyn and League Island ; Hudson River 1:';»:1
and a vast amount of railway work, and mileage of Strect Paving threegbes

OF ALL FIRST CLASS DEALERS.




