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Construcion> of the Great Northern
Rallway of Canada.

'&YJ. M. Shanly, M.Can.Soc.C.E.

tdhe fi rst portion of this article was publish-
ÈnlUrlst issue.

Ch CIeven miles west of the Maskinonge is the
.4 tot=.a amaîl stream flowing through a

« " alley. It is crossed-by a steel viaduct
40 ft. towers and three 6o ft. interme-

- v Spans resting on eight pedestals and
0. abtens The total lengtb is
f"an the extreme height fromi

asis of rail 57 fi. The pedes-
itwere founded on rock, and the

au tlIlettson hard gray cday. 0w-
%O the great height of these tres-

Was impracticable to so design

tba th widwrd legs would
,,,e bein ensontherefore resist-.ledt Overturning had to be pro.

ttmaYanchoring them securely to
t% as0nry and making the pedes-

tnd large and heavy to$edthe lifting force due to the
etttnWn pressure. In order to_ fleth ecessary holding power

boîts required to be very
Id~ ,,ndi was therefore necessary
SIdeii into the masonivy. This

th V'' difficu.1+ matter to dand
*.t letime keep the heads in~~th e proper position to receive

*4% Ds, asa very sI ight dispiace-ý4 Wouia cause a misfit between
1 ~ 4 and the iron work of the towers.

Ito~rcotne this, the following
,_Itbo twaaopted: The position of

W!Onas first fixed accurately on
tris infdaions, and a round stick 6

Pro ï ndameter, and long enough
kJ5cC above the level of the cop-

1eletYtapering downwards,
> Nu UPPerpendicuîarîy over t he

%ea dfirniîy fixed in position
0s anYwas then built up around

'tashigh as the under aide of
ar& n the sticks were ther with-

tland the cap placed in posi-
' r~î he Position of the anchor

%.-Wstben again located and
:P n the caps, and holes of

bi~ze drilled through them into
,eowto admit the anchor

th im ame to set the
R1ed, hese holes and the space below

Pl& Wtth grout and the boîts dropped
%-4Ce*This method worked very well,

Pate fetv cases the holes in the
inOehad to be slightly enlarged,
rt or two cages the boîts had to beadreset When the iron was

Owi few bolits were found to be
n 'g Probabîy to some néirt

4,for 1ut. infws ee e riorit,3 o ., 1 ~~ t wa deedpunt
Sfoýn est them ail, and any that

It.e loO)se were withdrawn anden5 to the tvriter that this method

of ancliorage, which depends entirely on the
holding power of a threaded rod set in cement,
mighit be improved upon. If the cement is
good, and the work well done, it is no doubt
absolutely safe, but such work is always liable
to careless handling, and where s0 much de-
pends on the anchorages, no chances should
be taken. The next river is the Bayonne,
about 7 Miles furiher west. It is crossed by
a through lattice span of ioo ft.,on masonry
abutments. The fotindations were carried
down through stiff dlay to the rock, which
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was found at about 7 fi. below low water.
About seven miles further west i- the L'As-
somption river, at joliette. This is crossed
by a single span of 176 fi. through pin con-
nected truss on masonry abutments founded
on piles and timber grillage. This is the last
bridge on the eastern division. On the west-
ern division there are only two iron bridges,
apart from that at Hawkesbury, and five
smaîl timber trestles. These bridges are
both at Lachute-the firat one across the
North river is a single through pin connected
span Of 204 ft., and the other across the West

river, a single through lattice truss Of 103 fi.
span. They are both on masonry abutments
founded on piles and timber grillage.

The Hawkesbury bridge is made up as fol-
lows :-Commencing at the east end there is
a through lattice pony truss Of i114 ft. span
across the Grenville canal, with fianking spans
of 55 ft. deck plate girders at either end ;
these spans rest on an abutment, and three
piers of masonry founded on solid rock, which
is here close to the surface of the ground.
There is a clearance Of 42 ft. between the

lowest member of this bridge and
the water surface of the canal. Next
comes 31,5 ft. of wooden trestie, and
then the main bridge, which consists
of seven spans pin connected deck
trusses Of 2o6ý/2 fi. each, on atone
piers. The floor being placed be-
tween the upper chords and the base
of rail, 3 fi. 3 i. below their top.
Piers i and 8 are built with square
ends, and the rest with cutwaters.
The shore piers are founded on the
rock, which is here almost bare at
low water. The depth of water at
the other piers varied from 6 to 16 ft.
at extreme low water. Pier 2, count-
ing from the Hawkesbury side, wvas
the only one that gave any serious
trouble in getting in the foundation.
WVhen the original soundings were
made, the bottoni at this pier was
found to be covered with boulders,
but what appeared to be solid rock
was found to be only a foot or two
lower down, and the coffer dam was
put in on the supposition that this was
correct. However, when the ex-
cavation was under way, it turned
out that the supposed rock was only
boulders, and a new coffer dam had
to be built outside the first one. The
excavation was carried down 9 ft.
beâbre a suitable foundation was
found, through a mass of boulders
and stones mixed with sawdust, slabs,
etc., which had been no doubt accu-
mulating for years. At the other piers
there was comparatively little exca-
vation, but some large boulders had
to be removed frorn most of them
before the caissons could be finally
placed. The method of putting in
the founidations was by means of a
coffer dam for piers 2, 3 and 4, and

for piers 5, 6 and 7 by bottomless caissons
fitted to the rock, which had been previously
cleared of boulders and loose material.
The excavated space, inside the coffer
dams, and the caissons were then partly
filled with concrete mixed in the propor-
tions of i cernent, 2 sand and 5 broken
stone. This was deposited under water by
means of a box holding about i cubic yard,
and after the concrete was set the water was
puinped out, and the masonry commenced.
Masonry was started in eacb pier at 3 fi. be-
low low water.* Portland cement was used


