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THE VICTORIA BRIDGE.

This stupendons work, now so near its com-
pletion that it is confidently expected to be
ready for public accommodation in the ensuing
autumn, will render the Railway from the
seaboard to the upper lukes, one unbroken line,
one continuous route from Portland to Sarnia.
Yes, the long talked of strocture is so fur ad-
vanced, that its being fully completed is only
a question of a few months! And then, the
noblest bridge of which the world has ever
Lot Hi\%r‘]-mrb?ﬁ--‘.’mbit’si eovee of the world !

It is no streteh of bolduess to elaim
priority for the St Lawrence.  More than two-
and-a-half times the length of the Danube, one
fourth the extent greater than the Mississippi
—~the Amazon but a few miles exceeding it—
where i3 there o stream to be found with a
greater variety of scenery, or a climate of
greater salubrity than the St. Lawrence? The
Iakes which form n continuation of it are inland
seas, bearing thousands of craft of every de-
scription, and of every variety of build and
tonnage.
eries—a commerce inthemselves, Forathou-
sand miles in this fertile valley now dwells a
busy, energetic population, marked by a high
civilization, whe have pushed up to its very

this

seurce,
cond only in magnitude to the parent stream ;
and on the area thus drained, large cities have
risen up, each year increasing in opulence and
magnitade, while the waters which How by
them are as clenr as erysinl, and supply every
want, It seemsindeed buta poetical corollary,
that where natire to the west has formed that
marvellous wonder, the Falls of Ningara, men
1o the cast should raise up by art, as a co-mate,
that stupendous pile, the Victoria Bridge.
IT3 NISTURY,

1t will not be out of place tosay a few words
upon the circumstances and period when this
idea first became a recognised neeessity in the
public mind.

In examining into this part of the subject, it
i3 necessary to go back some twelve years,
when an cffort was made to commence the St,
Lawrence and Atlantic Railway. Asone turns
to those days, it scems that the Province has
advanced a century, At that period the Rail-
way from Laprairic to St. Johns-——which was
worked only during the summer months, and
that at the rate of twelve miles per hour—and
the six miles of Railway to Lachine, formed the
whole of our Railway system.

In those days travelling was considered an
effort ; in some months of ihe year the mails
took six days to pass from Toronto to Montreal,
and really one travelled at the risk of life, and
the trade which, before the days of Railways,
had turned by the Ottawa and St. Lawrence to
Montreal, passed through the State of New York
to the commercial capital of the Union. In
this position of affairs the mercantile communi-
ty of Montreal projected the St. Lawrence and
Atlantic Railway, We arc not writing a his-
tory of that work, but were we doing so, it
would be one record of difficulties and trials;
of hopes which at the time appeared desperate,
and which indeed were only conquered by
invincible determination and nnceasing energy,
The line, however,was completed; and although
when commenced, it was felt that a connection
Letween Montreal and the Ocean was the thing
10 he desired, as the work cameto completion,
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it was seen, that in reality it only formed the
first link in the chain of Railways; forin win-
ter they werc as remote and as unconnected
with the West ns ever.  Theargumentsaccord-
ingly worked itself to the natural conelusion
and it was recognized that even were the present
Grand Trunk Ruilway in existence, the line
would only indifferently supply the commercinl
requircments for its construction, if the St.
Lawrence divided it into two parts, Thenarose
the question, can the St. Linwrenee be bridged ?
And here it is our plegaing, ns we believe it to
he our impnmf’isw,‘tln&: tT) tnform the reader,
that to a distinguished Merchant—citizen of
Montreal, the Hlovoraune Jouy Youxa, belongs
the merit of having first recognized, agitated,
and urgred thecommercialnecessity of' this work.
The tirst formal prepuration to carry out such
a scheme appeared in & Montreal newspaper
called the FKeonomist, published in 1846, and
the particular article referring o our subject
appeared on the 26th June in the same year.
T ARTICLE wAs wriTteEN by the Hox. Jony
Yourse, and the immediate result was the for-
mation of & Committee to enquire into the
feasibility of the undertaking, of which Com-
mittee Mr. Yourse was Chairman, who employ-
ed Mr. Gay, an eminent engineer of Pensylva-
nig, to survey und report on its feasihility.
That gentleman loeated the Bridge in his
plan across Nun's Island. In the same year
Mr. A C. Morton, the then engineer of the St.
Lawrence and Atlantic Railway  Company,
also surveyed and Iaid down several lines of
soundings for a bridge, and located the same
below Nun's Islamd.  Although the enquires
thus set onfoot were =atisfactory as to its
being prnctic:iblc‘ to creet the Bridge, the
question—owing’ ‘chieﬂ_\' to 1 succession of
years of Commercial depression—did not take
a sufliciently firm hold of the public mind till
the vear 1851, when Mr. Yorse's watch-
fulness again shewed itself by the introduction
into the instructions to Mr, Thomas C. Keefer
(who was charged with the survey of the Mon-
treal and Kingston Ruilroad). Finally in
the year 1853, under the large and liberni
finuncial administration of InspecTorR GrNERAL
Hixexs, (now Governor General of the Wind-
ward Islands), the Victoria Bridge was included
in the government policy for the construction
ofthe Grand Trunk Railway. At this eventful
period Mr. Yorva's labours began rapidly to
fructify, and now the great iden of his practienl
brain had nssumed a form and fixedness with
which his name will ever be agsocinted, and
which will mark his character for intellect and
energy, not only in his own time and that of
his children, but in the far distant future.

To Alex. M. Ross, Bsq., the Chief Engincer
of the Grand Trunk Company, is due the con-
ception of the design and plan of the present
magnificent work.

Next we have to introduce the name of Mr.
Jayxes Honces—the Engineer who acted on the
part of the Contractors, Messrs. Pxro, DrAssEY
& BetvTs—under whose management the works
have been prosecuted with such great energy
and ability. The whole period, which on com-
pletion of the work will have been devoted to
it, will be six years. Commencing in 1834 it
will be finished in 1859 ; bat undoubtedly its
progress has been impeded by the monetary
crisis, which have afftcted the aftiivs of the
Company, for it might have been fully two
years earfier completedd.  Thus the amount of
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work performed in 1856 ®as equal to that ef-
feeted in 1854 and 1835. In 1857, but a very
trifling addition wag made to the amount of
the previous year, whereas, in 1858, ag much
work was done as in the two preceding years.
When we say that the cost of the Bridge is
$7,000,000, we give only a faint idea of the
responsibility of directingso greatn work. The
very furce on the River during the last season
was a small army. It consists of six stcamboats,
seventy-two barges, besides several small craft.
’thsp meg_s_;\red ql)out ll?..*i*. The itsruu;
boats were in the agglegaid 400U ugrse-poweiT
They were manued by - -) - - 500 men
In the two stone quarries were !+ . 400 ¢
On the various works engased as artizans and

taborevs - - - - - - - 2000

Total laborers and artizans - . 3010

To this strength must be added 142 horses,
variously ewmployed, and 4 locomotives; the
amount of wages being daily $5,000.

The whole of this foree was handled by the
assistants of Mr. Hopaks, of whom he was hini-
self the motive power, laying down the laws
by which they were to be governed, and creat-
ing the discipline by which they were to be
guided with admirable skill and management;
and while dealing with the amount of labor, it
will not be amiss to set against it the amount
of materinl. In round figures there will be
3,000,000 cubic feet of masonry, 10,000 tons of
iron in the tubes; 2,000,000 rivets, each one
fastened by a peculiar process, and 168 acres
of pninting. The tubes being painted four times
in oil and color, and each coat giving 32 acres
These figures convey some idea of the fore-
thought and practienl combination which are
necessary to carry ont # design profitably to a
contract,

There have been trying times during the last
five years, as any onc may readily concrive,
and Mr. Hopces may uot have spared others;
indeed it was not possible to do so, but he never
spared himself.  Where there was difliculty and
danger—there he was to be found, and no man
has been asked to go, where he would not have
fotlowed.

We do not say that Mr. Honces is the only
one connected with the Bridge, who has his
reminiscences tinctured with sadness, for all
connected with it have had their anxicties; but
he has played no insignificant part in its pro-
gress, and should cqually participate in the
common triumph. We must not omit to state
that during the last six years the water has been
carcfully marked in its daily height and tem-
perature. The tempevature of the atmosphere
and all metcorological phenomena have been
carefully observed. It is premature tospeak of
this part of the subject; but, from the observa-
tions made, there is a fuir inference that there
is a governing law in the matter of the rise
and fall of the river. At least, the phenomena
would so indicate ; but they require a special
and careful analysis, before anything be said on
the subject.

THE BRIDGE—DESCRIPTION.

The Bridge contains 25 openings of 242 11,
with the exception of the centre span, which
is 330 ft. hence the length of tube is 6.600 fr..
appronched by embankmezts, the Montreal end
being 1,200ft,, the southern shore of 800 ft.,
which, including the abutments, makes a total
of 0,084 1., or 11 miles, nearly. The abutments
are at the base each 278 ft. long. divided inin
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cells of 214 1, with intervening tic-walls of &
ft., but at the top they correspond exactly with
the length of a tube, 242 ft,, in length, and in-
deed are earried up to the same height, the cells
being filled with geavel.  To resist the thrust
of the ice, both the abutments and piers are
furnished with a cutwater, which meets the
pier proper thirty feet above summer water, the
whole height of the abutment being 36 f1,,
ahove summer water, the centre pier being 60
ft.; hence the Bridge rises in a grade of 1 in,

132, or 40 {t. to the mile, the centre again being
Lb:m‘:‘.‘ﬁ‘é‘[’ TTheé" dentre’ fier $€¥24 feet in
width, the remaining piers are but 15 ft.  These
dimensions are directly under the girder, for at
the foundation the piers are 22 ft. in width and
at summer water 16 ft.  Transversely the piers
are 33 ft. under the girder. Thus the dimen-
sions at the junction with cutwateris 16 » 33
1., extending outwards to the foundation up
stream makes thearea of the course whence the
cutwater is commenced 16 » 90 ft.  For the
foundations vary. In some cases, they wereas
low down as 23 {t. helow the water, and to ob-
tain good and perfect foundations was a work
of very great difticulty. [ndeed here lay the
whole solution of the problem, 1f perfect sta-
bility could be obtained for the structure, so
that all ordinary disturbing causes would be of
no account, the pressure of the ice was the only
immedinte danger to be met.  But that in Ca-
nadian Engiucering was already a fuit accompli.
Indeed it isa matter of wonder how “ ice-break-
ers” do protect the slightest structure, if the
whole be property calculated ; as, on the other
hand, compaet masses of masonry fuil to with-
stand even limited pressures of ice, if the pre-
caution of turning the ice back on itself be
omitted. For the cffect of the ice-breaker may
be so described, o itselfbeing a simple addition
to the pier projecting ontwards in an angular
form, both sides sloping upwards at an angle
of 457, No dread is felt about withstanding
the ice. There was a greatdeal of dreary non-
sense written at the time, below even the ge-
neral average merit, of mnafeur newspaper-writ-
ing about frasee ice ; and certainly it influenced,
for the time, those melancholy minds who seem
sent into the world to presage misfortune ; and
as public opinion was much watched by those
who were connected with the bridge, every
thing of this sort had to be read and pondered
over, For there isa responsibility which teads
the expericnced engineer to turn a deaf ear to
noone. What are called suggestions he receives
in abundance. Every one deals with him as pub-
lic property, and writes to him in private, cour-
teously, or through the newspapers, rudely, as
the fit takes. But no one who was at all ac-
quainted with the peculiarities of the Canadinn
climate, and with the success which had been
obtained in dealing with those peculiarities, at
all feared the influcnce of the ice. The foun-
dations were, however, the sheet anchor in the
theory of statistics, as in practice they formed
the security of the mass. There was a certain
force which regnired to be resisted by a certain
inertia.

It had been supposed that the bed of the river
was rock, which the scour of the rapid stream
had kept clear from all deposit: but it was
discovered on the contrary to consist of bould-
ers packed with gravel, and that material ealled
hard pan, an indurated clay mixed with stone,
varying from six to ten feet in depth. Nor
must we omit mention of the guick sand which

intervened frequently.  All this had to be taken
out, so that the bed proper of the river—ths
rock—could be reached, on which the foun-
dations had to be commeunced. This was the
crisis of the work ; for, until the masonry was
above water, the partics labored night and day.
It must be recollected that during this period,
the current was running past the works at ten
and twelve miles an hour; for, owing to the
contractions of the water way by the coffer
dams, the speed of the river was thus accele-
rated. These dams were of two kinds floating
dums, and the ordinary coffer GamsS: - =&

DAMS.

Before, however, entering upon the subject
of the dams, a few words about the mode of
laying off the work are necessary. We have
alluded to the elaborate survey made on the
ice by Mr. Tuos. RuBine,in 1853, by which the
exact and precise depths of the river were de-
termined, and on the map the location of the
bridge was made, the usual reference points
being preserved, by which the exact site could
be obtained on the ground. The working season
of 1853, immediately preceding the winter sur-
vey,was passed in preparation ; and it wasin the
winter following 1853—4, that the first steps
were taken to lay off' the abutments and piers
on the line already traced during the summer.
This work was done on the ice, the distances
being carefully measured, and on the centre
of the pier being found, “ guides * were framed
so that a long iron rod could be lifted and let
full in the oue spot, technically called ¢ jumy-
ed,” until a hole was drilled into the rock inte
which a bolt was inserted and driven. By
these means, the precise centre of the pier was
established within a few inches ; for in all cases
on pumping ont the water from the dams the
bolt was found, practically speaking, establisk-
ing sufliciently the position of the pier. Ithas
been said that the dams were of two kinds,
each having its advantages and disadvantages.
The floating dams were, in themselves, framed
structures of no mean character, and consisted
of two parts. One part, which for the moment,
we will call three sides of a square figure—the
sides being larger than the head—the other
piece forming the square. But in order to turn
off the current, the head of the square was
formed of two minor sides turned to an angle
up stream. They were carefully and strongiy
framed ; and, being caulked, floated of them-
selves. To place these dams in the proper
position, the piece of three sides was taken by
a steamboat in tow, and when the dam wax
approximately in position, determined instru-
mentally from the zhore, a sinice gate was
opened, and the water passing within it, it sank
at the required place. The tail piece was sub-
sequently towed into position. Necessarily =«
great margin, as to area had to he left, in case
of want of success, in sinking the crib, at the
exnct spot. At the foundation, the piers were
22 x 90, whereas the cribs were 120 by 210,
which area was of perfectly still water. Ope-
ations could accordingly at once be commenc-
ed. A dam proper was constructed within this
workable water, and on its completion the
pumps were set to work. The other form of
dam was the ordinary cribbing of the country;
and owing to the rapidity of the stream, unusual
care and tact had to he observed in its con-
struction. Tt was commenced with some pre-
liminary cribbing, if we may use the word, 20
wide and 1001long : constructed in approximate



