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YORK STREET BRIDGE, TORONTO.

By A. P. Walker, C.E., O.L.S.

This structure stands near the foot of York
St., Toronto, & affords access from the city
to the water-front for vehicles & foot-passen-
gers, over the intervening railway tracks. ht
was buiît under the provisions of "he Es-
planade agreemnent, 1892," the parties thereto
being the C. P. & G. T. Ry. Cos. & the City
of Toronto. This agreenment was one of th;e
resuits of the endeavors of the C. P. R. to es-
tablish a freight yard in the central part otf
the city, & under it that Co. .%as to construct
the bridge, & the cost was to be borne in equal
parts by tlîat Co. & the city, unless the courts
should decide that the G.T.R. w~as liableý for
a share, & the plans of the structure were
prepared in Montreal under the direction oi
P. A. Peterson, Chiief Eîîgineer of the C. P. R.,
and were approved by the Toronto City En-
gineer. Xork on the ground was com-
mienced May 1, 1896, & the bridge was
opened for traffic about the beginning of
Aug., 1897. The erection took much longer
than anticipated, owing to the contractors for
the ironwork being unable to obtain their raw
material fast enough, & to a ship-load of tini-
ber for the deck being wrecked en route, &
by differences arising between the Co. & the
city regarding the finishing up of the road-
way.

The general design of the bridge is a steel
trestle, composed of about 32 spans deck-
plate girder ranging froin 30 te 70 ft. span,
with wooden stringers & decks. Thcre are
also in addition 2 spans of less thanl 20 ft.
rolled steel 1 beamns. These girders & 1
beamis rest in iron columns, standing on stone
pedestals, except ae the 3 ends of the bridge,
where there are stone abutmients. The width
of the roadway, except on the southierly
ramps, is 37 ft. 6 in., wîth sidewalks on each
side 7 ft. 6 in. wide. On the southerly ramps
the width of roadway 15 32 ft. 6 in., with one
7 ft. 6 in. sidewalk.

The grouind-plan of the bridge is " T-
shaped," with the base resting on the south
side of Front St., & itex! ends southerly t here-
from across the deviation of York St. & the rail-
way tracks to Lake St., a distance of about
906 ft. Here the ranips of the bridge turn,
one to the right & the other to the left, & de-
scend to the level of the street, & the
lengthi of these ramps is each about 316 ft.,
making a total length of bridge Of 1,538 ft.

Froîi Front St. the coadway of the bridge
riscs itlî a grade of i ft. in 20, for about 298
ft., & at the Lake St. ends there are similar
falling grades of i in 20, about 500 ft. in
length, &"heavy loads to the railway freight-
sheds are taken over these grades every day
& no special difficulty seems to be experi-
enced.

There are ini aIl 3 abutmcnts and 68 pedes-
taI blocks. The founidation of the two Lake
St. abutnxents & ail the pedestal blocks, ex-
cept 14 north of the south line of the old Es-
planade, are on piles driven to the ledge rock.
This was necessary, as the land was formerly
part of Toronto Harbor, & had only been
fllled in the year previously with miscel-
laneous rubbish, earth, brickbats, tin cans, as
well as more objectionable refuse.

When piles were to be driven an excavation
was carried dowvn to i ft. below zero level of
the water of Toronto Harbor, & soundings
were then taken down to the rock. The piles
were then cut off the correct length & driven
home with a " follower," & under the specifi-
cations the piles were to be cut off i ft. below
zero level, & the above method was found less
expensive than actually cutting them under
water, & it was very seldomn that a pile had to
b - cut when once driven home. Only a very
b. unt point was made on the pile before driv-
ing, & four piles were driven for the small
pedestals, 18 for the medium & 9 for tIhe
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large pedestals. Under the abutments the
piles were 4 ft. centres longitudinally & 2 ft.
6 in. transversely.

The excavation was then carried down 6
inches below the top of the pile & 2 ft. in
depth of concrete put in. In some cases
where the underlying niaterial was very soft,
short lengtbs of -- in. plank were laid fiat
under the concrete between the piles, in order
to keep the concrete from settling in the soft
material before it was set. The concrete
foundation is 7 ft. square under 10 of the
pedestals, carrying the longer spans ; 6 ft.
sq. under 9 pedestals ; 5 ft. 6 in. sq. under
5 pedestals, & 4 ft. 6 in. square under the
remaining 44, & is generally 2 inl. deep.
The concrete was composed as follows, ex-
cept when laid under water: Cement i part;
dlean, sharp sand 3 parts; broken stone

parts; ail by measure, & under water the
concrete was composed, cement i part; sand
2 parts ; broken stone 5 parts.

Below ground the stone-work is what is
known as " Rubble masonry." Above ground
it is " Rock-faced ashlar," & was built
under the C. P. R. standard masonry specifica-
tions. The stone was brought partly from the
contractors' quarries at Owen Sound & partly
fromn the Orangeville quarry. The contractor
for concrete and masonry work was D. ChaI-
mers of Owen Sound, & the piling was done by
the Ry. Co. 's own men & its track pile driver.
The two top courses of the pedestals had to
be drilled before being placed in position to
receive the i 4 in. iron rods which secured
the iron columns to the masonry, & some lit-
tie difflculty was experienced in drilling com-
pletely thro-igh these stones without breaking

them. This drilling was done with a steam
drill, haîf from each side of the stone.

The iron-work was erected during the win-
ter of 1896-7, & was paid for at s0 much per
lb. in the finished work. The bridge was de-
signed to carry in addition to its own weight
the following live loads, either singly or in any
combination.

a.-îoo lbs. per sq. ft. of roadway & side-
walk.

b.-One 32,000 lb. road roller, having a
wheel base of i ft. 2 inl. in length & 7,9 in.
transversely.

c. -A string of electric cars -6 ft. long,
each weighing 30,000 lbs, fully loaded, on each
track, and ail parts of the structure were
proportioned so that maximum loads should
produce no greater tensile strain upon the
net sectionrthan i 2,ooo lbs. per sq. inch. A

wind strain Of 400 lbs. for each longitudialn
lineal foot, & 150 lbs. for each vertical lineal
ft. if the trestle bents were allowed for. Al
steel had to come up to the following require-
ments.

Ultimate strength ... 58,000 te 65,000 lbs.
Elastic limit ................... 33,000 lbs.
Elongation in 8" in.................. 20%
Reduction of area.................... 40%
& was made by the open-hearth process.
Before leaving the shop it was thoroughly
cleared of all base scales & rust with steel
scrapers & brushes, & was then given a good
coating of red lead mixed with linseed oil,
well worked into ail joints & surfaces, & after
erection the iron-work was given two more
coats cf paint.

AIl the timber in the deck cf the bridge,

with the exception of the sidewalk planks &
paving blocks, is southcrn yellow pine, creo-
soted with ro lbs. of dead oul of coal-tar per
cubic foot.

On top of the joists & 4 -inch plank was laid
2 thicknesses cf best tarred paper thoroughly
sealed with roofing-pitch to the planking &
each other. On top cf this was laid the pav-
ing blocks, consisting cf square cut white pine
blocks 8x4xz4/ in. deep. grain upwards.
These blocks were held apart at the cross
joints by 3 specially made nails driven into
each block Up ta, the collar having the blocks
3-16" apart. Ail joints & vacancies were
then filled in with best paving pitch, & the
roadway covered >42 in. deep with gravel. A
double-track girder rail for electric cars was
laid across the bridge by the St. Ry. Co. be-
fore the paving was donc, for possible use in
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