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The G.T.R.'s Victoria Bridge.

T. F. Savage, Travelling Frcigbit Agent of
the C.P.R., witb beadquarters at Toronto,
who is an entbusiastic collector of old bocks,
bas lent us a copy of HunIers Hand Book of
the Victoria Bridge, by F. N. Boxer, archi-
tect & civil engineer, publisbed ini Montreal
ii 186o, by Hunter & Pickup, & printed by
Jno. LovelI. The book, wvich is illustrated
with wood cuts, gives a brief bistory of the
work, froni tlhe time that the first practical
idea for its construction was submitted to the
public in 1846, up to its completion in 1859.
Believing that a description of the original
bridge would now be of historic interest, we
reproduce that portion of the book as fol-
lows:

The Victoria Bridge is tbat known as the
tubular or beam bridge, & consists of a series
of iron tubes resting on 24 stone piers, with a
distance between each pier Of 242 ft., except
the centre opening, wbich is 330 ft. in length.
Its total lengtb between the abulments is 6,-
6oo ft. The bridge is approached by two
massive embankments, tbe one on the Mon-
treal side being 1,200 ft., & that on the south
shore 8oo ft. in length, whicb together, includ-
ing the abutnients, make the total length of
the bridge 9,084 ft., or riearly i 3r4 miles.

The first step taken after the surveys were
fully completed, & the uine over which the
bridge was to pass decided upon, was to lay
off the uine of the abutmerits & piers. This
work the engineers were able to do whilst the
ice was on the river, with the most minute
correctness. Then tbe centre of the fourida-
tion of each pier was marked, whicb was thus
performed. 1 1Guides" were franmed, 50 that
long iron rods could be lifted & let faîl on one
spot, technicallycalled by masons "jumnped,"
until a hole was drilled into the rock, in the
bed of tbe river, into which a boit was driven
& a float attacbed. By these means the pre-
cise centre of each pier was established to
within a few inches.

The first step to be taken before the founda-
tions of the piers or abutments could be laid,
was the formation of coffer-dams wbich, for
such a structure & in such a river as the St.
Lawrence, required to be of no ordinary mag-
nitude & cost. Two kinds of dams are said
to bave been used, eacb possessing over the
other certain advantages. Those called float-
ing dams were franmed & corisisted of two
parts. Onie part bad three sides of a rec.
tangular form, the sides being longer than
the ends, but the upper enid was formed of
two pieces meeting in an angle up streami, in
order to turn off the current. They werc
carefully & strongly built, & caulked, & were
then towed into position by a powerful steani-
boat, & their places determined by, a transit
from the shore. On a given signal the sînice-
gate was opened & the dam sunk into its re-
quired place. The area within the dam was
of course still water, & within its sides wvas
constructed another dam, on completion of
which the water wvas ptimped ont.
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The other form of dam was of
e ordinary cribbing of the coun-
ry, & owing to the rapidity of the
reani, unusual care had to be oh-
erved in its construction. A dam
ýthis form consisted of a double
ow of cribbirig, each 14 ft. wvide,
Swith 7 to 8 It. of puddle, & be-
ween themi & the part turned up
ream was a regularly buiît ice-
reaker to witbstand the ice of the.
'inters if necessary.
The comparison between the re-
iective mernts of these two classes
)f dairs imay thus be made. The
loating dam could be used several
mes, & was found to answer best
n deep) water ; but its great dis-
xdvantage wvas, that the masonry
f the pier had to be completed
xithin the working season, as itf
ould not be made suffici ently ~D~OL
;trong to resist the pressure ot'
Aie ice in winter, bence it had to
be removed; also wlien the period
rrived to construct the tube, the side of the
pier was naked, & there was no point whence
to start the scaffolding to support the tube-
truss. With the coffer-dam this foundtion for
the scaffolding existed, & bence it was only
necessarv to framne one centre-scaffold;
wbereas with the floating dams three such
constructions were necessary, viz., the centre,
the framie, & the scaffold foundatiori at the side
af each pier. Nor was tbis consideration an
unimportant one, for sucb foundation had to
be obtaitied by sinking scows & driving piles
arouind tbem to keep tbem in position.

Fromn eitlier dam the framing was carried
up above the height of the pier, & on the cap-
ping piece or sili was run a railway to admit
of tle passage of a travelling machine which,
nounted wvith a crab, admitted a contrary
passage on itself. Herice stones of 17 tons
sere moved into position wvith the greatest
facility. On the platformi of the dam were
erected sheds to cover the steamn engine, the
blacksmiitbs' &carp)enters'shops & storc-room.
The foundation of the piers seldom exceeded
22X90 ft., wbercas the area required for the
dimswas 120X210 ft. to allow a large mnargin
in case of their not sinking in the exact spot.

Nothing could be better than the punips
used by Mr. Chaffey, the contractor for
inasonry on the south side of the river. Thev
worked centrifugally, & threw 8oo gallons a
minute. It ivas calculated tbat bis pumips
Iowered the area of the water in the dam at
the rate Of 2 ft. per horir, & emptied a dam in
8 or io hours. Wlien the dams were perfect-
ed & emptied of water, the staging construct-
ed, & the travelling machine in operation,
stone delivered & cut ready to be laid on its
bed, the next process was that of cleaning out
the bed of the river for the foundat ion.

It was the general impression that the bed
of the river was trap rock, but in the progress
of the work it wvas founid that it was formed
of large boulders headed together in masses,

the interstices beirig filled up with
gravel, sand, & mud, in many in-
stances forming a bard concrete
mass, &-in others the reverse,.beds
of quicksand & mud being as fre-
quent as anv other. Tbree thous-
and tons of sucb material had to be
cleared out of tbe foundation of no.

* 5 pier. One of the boulders taken
* ont weighed 30 tons, & niasses of
* 3 & 4 tons were strewed tbickly

over the surface. The deptb, tbere-
Sfore, to be excavated before reaclh-

ing rock greatlv increased the cost
11 I to the coritractors of tbe masonry

in the piers.
In tbe soutbern balfof tbe bridge

(for it wvas commenccd at both ends
at on"ce) tbe scaffolding was not
used, but a compound derrick,
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worked by a high pressure engine, supplied
ils place. Mucb ingeriuit), was sbown in ob-
taining this motion, as the stone could be
placed by it in any position, for tbe derrick
had a motion whicb admitted of precisely
placing the stone in position. It was capable
of handling stones i i tons in weight.

The bridge is approacbed fromn the nortb
shore by an embankment 1,200 ft., & another
froin tbe soutb shore Soo ft. in length, & the
waters tbus embayed, now find tbeir way
througb the piers of tbe bridge, by wbicb the
velocity of the current bas beemi mucb in-
creased.

The abutments are eacb at tbe base 278 ft.
long, & are built hollow, baving 3 openings or
celîs 48 ft. in length & 24 ft. ini widih, sepa-
rated by cross-walls 5 fî. in thickness. The
flank-wvall on tbe down-stream side rises near-
lv perpendicular, & is 7 ft. in tbickness ; that
on the up-streani bas a slope from its founda-
tions upwards, tbe tbickness of the walls is
12 ft., & they present a smootb surface to
facilitate tbe operation of the ice, on which
account its form bad been tbus determined.
To insure greater resistance f0 the pressure
of the ice, the celîs are filled rip witb eartb,
stone & gravel, s0 that one solid mass was
tbus obtained.

Tbe embankments are solid, composed of
stone 36 ft. above tbe summer water level, &
of tbe Nwidtb Of 30 f t. on tbe upper surface,
formed witb a slope of i to i on tbe down side
of the stream, & a bollow sbelving slope of
about 2 12 to i on the upper side. The slopes
are faced witb stones set on edge at an
average angle Of 41'-

Tbe piers are solid, & constrricted, as wveil
as the abutments, of the finest description of
asblar masonry, laid in borizontal courses,
measuring fromn 7 to 12 ft. on tbe bed, & fronm
3 ft. 10io . to 2 ft. 6 mns. tbick above tbe
water level, & thence varying irito a course of
18 mns. under the plates. The stones wvere cut
with tbe greatest exactness, seldom requiring
to be redressed after being laid. They weigb
froin 7 to 17 tons, tbe average weigbit of each
stone is îo3'/ tons. Ail the heds & vertical
joints are square, dressed in tbe nmost efficient
& workmarilike manner, the external face
rougb, & witbout any pick or tool marks, but
%vith the natural quarry face preserved. Tbe
string courses & copings are fair picked,
dressed tbroughout, & neatly pointed &
weatbered, & a tool-draft, 8 iris. %vide, on
each quoin. Eacb course of the ice breaker
is secured witb fox-wedged boîts of 1,2'in

iron, wbicb pass througbi into tbe second &tbird
courses under it, & the horizontal joints are
cramped togetlier with iron cramps 12X5 in.,
throtigb wbich the boîts pass.

The stone used is Cbazy, a limestone of tbe
lower Silurian order. Tbe average beiglht of
tbe piers above tbe summer water level is
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