
1853] AILWAY BRIDGE OVER THE ST. LAWRENCE.

of which ig across the general dircction of the stream, and strikes
towlird the quays at Montreal.

Conside.ring the- chnnnel 'l as that portion of the streatu having a
greater de1 iii ilan nine feot at extrerne low water, the wvidth cf it on
the bridge line ls statud is about 360 feet, or about 300 feet liotween
the liner of tee feet water. If ilie centie sl)on bcecxecuted in wood,
the piera wouid. etcroach upon the 1'clîai. " 1 as abuve deflned. lIt
would be better to, have tho cenfie siiai von any location 400 feet
wide, whicli will involve a tubular beamn o! mron, at an additional ex-
pense of about £43,000. Thîis additiîrial expenditure I would recoto-
mend, as îisarcb wîil be exposed ýo thie chitnîîeys of passiîig steamers;
iDoreover, hy oaking it (f iron it cuts off the communication in the
event of tire-expotsitig only bal thie structure.

WV hile the selection of the site lias been governed by the accidentai
conditions of thie tirer, it possesses a vainîety of advaîîtages, wbich
unden such circumastauces couid bardiy bave been anticipated.

lst. The location is on thie most direct line cf cor.nection for hIe
Grand Trutik Railway. TlÂis road, witiiout refereiice to the bridge,
would on approncbiDg the city cross the canal at thc on]y convecient
point (wlîich la near Gregory's and above ail tis baains) aid procecd-
ed down te Point St. Charles for ils freigbt terminus and for a connec-
tien with the harbour independent cf the canal. The buidge lice is a
continuation of tbe maie track ceniing down ho Point St. Charles.

2nd. The line in the river rune upon a rock bottomn and ie more
iqhallow waten tlian can be found upon any other direct lice crossing
the St. Lawrence. It is a rcmarkable fact tlîat the slîoalest water te
ha found je the St. Lawrence below Lake Ontario is on the lasi rapid
-. the Sault Normand oppo,3ite Montreal.

Tho widtb of tlie river and coîisequoîit lengtli cf tlîe bridge is not
,oely ceentez acted by tbis slîoal water (fully lialf of the wbole distance
being less than five feet daep,) but this width involves littie disadvan-
tage, because the distance betweeu the onîy navigable cliannel and
fthe shores admi .ts cf a gradient, vbich passing orer t he limits required
for the navig tien, yet descends at once se as te strike the buâinets
level at both cf these shores.

3rd. The ice seldoto lodges above the lino of tho bridge, altbough it
always dos te a greater or Icas degree immediateiy beiow it. Nun's
Island gives a direction te the current, which throwu the ice against
Moffatt's Island where it piles with great force. The shoal, which je
suspended from the lower and cf Nueis' Island te the centre channel,
will acf as a breakwsîer te the western lui!f cf the bridge against the
effect cf "berge" clf ice. The average depth cf water on this shoal
net exceediîîg seven feet, detachied ice-bre:îkers can be constructed
upoît it at a inoderate c, at, wlîich will break the momentumi cf large
lescending fields,-wlîile accumulations cf ice having too great a
drauglit cf wvsher te pass under thle arches vili be -"picked Up)" by
this ghoal before reachicg the piers of thie bridge. On the eastern hait'
o! the bridge, the greater portion cf the work will derive mucli protec -
tion agaiziat tbe effects of descendicg ice, by the works cf the Cham-
plain and St. Lawrence Railway, and by the natural, breastwork cf
.Moffat's Island.

4th. Trhe site, while it posserises ail the advantages cf a lins in the
rapide where there is but oe navigable Chaunnel, not only has that
channel narrower than any available cee in the rapide above, but the
rapid is se moderate as net to effor any great impediment te tho work
of orectien, and construction, and for three menths ln the year i8
frozen ever and accessible at every point upon streeg ice.

5th. Termiuating at Peint Charles jn immediate configuity wifh
the canal basins, the wafer level cf whichl aided if necessary by an ad-
ditienal suipply frein the head of the Lachine rapids cati be coud ocfed
ouver hundreds cf acres beth. on land anîd iii the river,-the bridge will
iead ail the railnoads freom the southen shore to the only point Nvhere
they canhe placed in imomediate connection with the navigation and
receive su )prles " ex-wanellouse,"' or direct froto iiland or sea craf t for
distribution te every part cf New England or the Lowen Provinces.
Ia cennection wifh. this subject 1 have pnojected a scheîne cf docks
around Point St. Charles, whicli shews tbe capabilities cf the place in

£ oitit cf extent fo be af least eqoal te f lat cf Liverpool, Glasgow, or
Londen, and -% Iich nay be taken ulp in sections and cxtended as re-

quired fer the jncreasiîîg wanfs cf commerce.

The importance cf this point, its fitîiess fer a gencrai railway terrnit-
nus ie connection withi the sea and inland navigation, is exp lained at
large in flic appeodix in an extracf frOn roy tnopublislîed Repent on
the Montreal. and( Kingston Railway, and abso ail extract froro a lecture
befere the Mechianica .lnstitof e cf tllis CitY.

It wili be at once seen on reference te a map, that the whle of the
chanaci between Nons' and Motitreai Islands înay be filled -with water
and made avtaiiabie for the navigation. Aise by ebfainiug (upon top)

of the emhaakmont) permanent access te Nons' Islaoid, the oter Coast
cf that island presents an extensive fronfage and deep n-ater n-bore
bargres and lake and river craft net drnn-iog over ninie foot n-ater noay
loaJ for ports below.

It is oiîiy by an artificial hanhor accommodation like this that Mon-
treai Cani ever hopo te share with Quebec aîîy port ion cf flic expert
trade in deais. Bright cals 'biought by railn-ay fo Point Sf. Charles
and Nonis' Island, Couid afford this tranîsportationî on accoulnt cf the

1,ia1r pnice these command over those n-hidi have been floated. Thiis
!u !y attracfiog a langer marine te thîs port could net fait to give

ai impontant impulse te oui' commnerce,
Lastly. The excellence cf thjs site,-pposing ordly a single navi-

gable Channel -hich is frumpet-mouthied aeid fîcrefore affords safe
and easy acceas to the passage cf the bridg,-is strikingly shiown in
the features cf pracficability, cf ecenonîjeal arranigemenît. anîd flic
minimum cf grad.ient which, are here attainlable.

if the navigable Clhannel xverc a quarter cf a mile or more in n-idtlî,
as it is both abeve and belon- the proposed line cf the bridge, if n-ould
be necessary te elevate ail fliat portion cf flhc bidge -li spanced
this Chîannel. eue hundned feet. This would shorteiî thec distance in
which the ascent fromtheli shere to the lîiglest point cf flhc bridge
miust be made, se, as either te increase the gradient to an inîpractica-
hie figure or augment flic cost aud length of the bridge. Thi îicreascd
cost mighit niake if commencially iropracticable, and tlie increased.
iengtlî îîîight fliron the terminus on shocre at a p oint whieh wouli
greatly damage if îîot dastnov ifs comnmercial lise foloess. Again, if
there were several navigable bays under the bridge these would be
separated by piers splitting the curreaf, se as te miake the navigation
dangereus.

The economical arrangement consists in fie facet that if n-ill only be
aecessary te elevafe the fn-o p' ers embracing the chaniiel te the lîeighf
cf ene huindred feet abeve the n-ater; over these a rectangulan tuhular
beani (30 feet deep, and assisfed by arches, if of n-ced, bof wîthout
arches and of less depth if cf iron) n-ili be laid-throîuqh, nhieh flic
trains n-ilrua The piers inîmediately on eithcr side cf fliese central
eues will only be raised seveaty feet above the n-at en, and front these
ton-ard eitier shore theheighf cf the piers n-ill gradually dimîîîîsh, in
proportion te, the gradient of the bridge- The trains will rua vpon the
top ef the bridge in ascendiag from. cither shore te flic centre arch,
and fthe depfh cf the tubes (fhirty feef) n-il, u'ithosd additionel cost,
niake upse much of the req.nired elevatien o! the frack, and flîns be a
substitute for a correspon ding amount cf irnasonry la the piers. This
droppieg* of the bridge immediafeiy on ciflier side cf flic centre span
je here admissahle-because ne xnasted craft sviii pass xînder the side
arches-but would ebvionely be inadreissable if the navigable chan-
nel extended over a greater portion cf the river.

Thie comnarative lightness of the gradient is due te flic exih-te1ce cf
cf flic single nairon- cliaunel and ifs position îîcarly in flic centre of
the bridge hune, from flic conîbiocd cffecfs cf n-hich flic greatest possi-
bic distance is obtained for suî-mounting flie level )etw-ecn flie Frc
and sunîmit cf flie bridge.hoe

PRINxcn'aaS 0F coSRTaucOe.

In tic foregoing part cf this report,ý the plan o! flic proposcd bridge
bas been partly deveioped, but je coasequence cf ifs relalioji te flhc ac-
tion cf the ice, ifs peculiar p sif ion and arrangement, it n-ill be acces-
sary te allude te if macro fullY.

The importance o! retaiaing the "bordage" ice in eiu lias l>cen ex-
piaincd, and for this purpese, that part cf flic bridge cxfeîd iîîg froni
flic shtores over the shoats, te flic depfh cf five feet n-afir, being a dis-
tance o! 450 yards on cne side, aud 570 on the other, is de.sigîied ho be
a soiid eauscwny or emibankmcaf carried ahove flic level cf Ilie lîiglî-
est n-inter flocd ; from whlich poittfo fhe level cf the rails if illîi- be
carricd up hy a viaduct of arches-an eîbanknient or trestue wtcfor
the preseat. If flic scliemne cf docks n hici I lia- e i)r.(p!)(,(d af p iot
St. Charles, ho carnied cut, this caoseway n-ould becoîîe eule of th c
dock -nUas, and the anches erected on it te give flic propoFed asemt
te the bîidgc inight be coîîverted iîîto wý%ar-lion*eS. If the cllllll)el be-
fn-cea Nuîî's Islanîd and Point St. Cliarles ho dlanîîoed, an iiiiiieîise
amnount cf ice n-hich 110w gees don-ni te aid in ticoding tlic nafer hack
on Monfreal, n-culd be refained liarluless, iîîîtili t nîitcd ia flie
sprin.g

on the soufli-easfera shore thec great n-idth and dlCtd shoal n-afer
around tha Laprainie basin, forai square miles cf ico, n-hiech, 80 soeen
as frecd froro ifs attachaient to, fhliý,c im1 enrnied 'hy flic tlîrow cf
flic cornent directly don-n tbroligi lic îii 11ntitciaîclbt eî
,Moffaft's, Island aind the St. Lembent iide. Ji rl,-(fîleChî-

-plain and St. Lawr-ence Railnoad Conipauy, aithligl inecompohot aîid
nef liigi enougli, retaiiied this bordage in 8'itu durng iast n-inter, (1851
-1852) and flua ie ceaneetion n-ith flue fnef thaf flhc ninter sezct iii
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