LeNouvelliste

Trois-Rivieres, mardi le 7 octobre 1958 - Douxiome Section & el

La voie maritime du St-Laurent
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Rail and Road Bridges
on Same Foundations

One of several structures required over new Beauharnois
Canal in Quebec consists of two plate-girder bridges
over 3,000 ft. long and supported on a single set of 34
concrete piers sunk to rock and sealed under pressure

THE COMBINED highway and

railway bridge that will accom-

modate the tracks of the Canadian
National Railway as well as the St.
Louis-St. Timothee Highway is typical
of the bridge structures required to
cross the canal of the Beauharnois navi-
gation and power project in Quebec.
The canal, which is 15 miles long and
eventually will be 3,300 ft. wide and 27
ft. deep (ENR, Dec. 11, 1930, p. 916),

intersects three railway lines and
numerous highways. Means had to be
provided for these routes to cross the
canal, and it was incumbent upon the
Beauharnois Construction Co. to provide
them. In the case of this particular
bridge the necessary requirements of
the Canadian government, the railway
company, the Province of Quebec and
the consulting engineers of the Beau-
harnois Power Co. had to be met. The
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of the combined railway and highway
bridge over the 3,300-ft.-wide canal of the
Beauharnois power and navigation project

in Quebec.

Canadian government required provision
for a movable span of 200-ft. clear
opening, to be erected when navigation
required it at some future time. The
railway required a single-track struc-
ture designed for Cooper E-60 loading.
The highway requirements were for an
18-ft. roadway designed for a live load
of two 15-ton trucks or 100 Ib. per
sq.ft. As the superstructures for the
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railway and highway bridges are
tirely distinct, each had to be desig
for its own live load, with proper al
ances for dead loads and impact in
cordance with the railway and high.
specifications respectively. Fig. 1 sh
a longitudinal and a transverse sect
of the bridge. The entire construc:
was completed before water was allov
to flow into the canal, thereby enall:
all operations to be completed from
surface of the original ground.

The most desirable type of bridge
found to be a series of plate-gir
spans, with provision for future er
tion, under traffic, of two towers an
200-ft. movable span for navigatio
Prior to the installation of the lift sp.
temporary construction 1is employv |
consisting of two 100-ft. spans simil :
to those required on the remainder
the bridge and supported at the cent :
of the navigation channel on a remo -
able concrete pier. This pier is holl
down to the grade of the navigatio
channel, at which elevation it is joinc:

to the footing by a horizontal asphalt
joint. Also all reinforcing 1n the
vicinity of this joint i1s on the insidc
face of the well. Thus, when it 1s de-
sired to remove the pier prior to instal
lation of the lift span, the reinforcing

Fig. 2—Thirty-four concrete caissons form-
ing the piers of the bridge were sunk from
36 to 57 ft. and sealed into the rock under
pressure. Portable mixers dumped concrete
into buckets in elevators that raised it to
buggies on a runway parallel with the
bridge. At present only a portion of the
3,300-ft. width of the canal is excavated so
that most of the work was carried out on
land.
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+eel can easily be exposed and burned
wose, after which the hollow shell may
he lifted and towed away on a barge.

Foundations

[t was determined in the beginning
to carry all foundations to hedrock
through a marine deposit known as
[.edo clay overlaying a glacial con-
oslomerate called boulder clay. The
.eda clay comprises the fine materials
of the glacial drift and has a water con-
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Fig. 3—Steel erection was carried out by
means of locomotive cranes operating on a

temporary track placed alongside the bridge.

tent of more than 50 per cent. The
boulder clay 1s more nearly the whole of
the glacial deposit and also 1s water-
bearing. Bedrock 1s standstone,

A total of 34 foundations was re-
quired, varying in depth from 36 to 57
it. After a thorough study and the trial
of a combination concrete-timber
caisson, it was decided to use reinforced-
concrete caissons of the shape and
dimensions of the required finished piers,
with an addition of 12 in. to breadth and
width to provide for possible inaccuracy
in sinking. The caissons were usually
formed and concreted to a height of
10 ft. before the sinking operation was
started, and then subsequent lifts were
added as the sinking progressed. As
much of the excavation as possible was
done in the open, but when the inflow
of water was too great to be handled by
a 10-in. pump an air lock was installed
and the work was completed under pres-
sure, The cutting edge was made by
tapering the bottom of the shell from
the maximum thickness to the width of
the flange of a 10-in. channel. The re-
sistance to sinking due to side friction
was 200 to 300 1b. per sq.ft. in the Leda
clay and about 800 to 1,000 Ib. per
sa.ft. in the boulder clay. Average sink-

ing was about 3 ft. per day in the
boulder clay and 8 ft. per day in the
lLeda clay. '

Considering the entire nature of the
work, 1t was thought most economical
to use small portable mixers and to feed
them from stock piles of stone and sand
laid down parallel to the center line of
the bridge. Concrete was transported
irom the mixers to place by buggies
along elevated runways. Bucket hoist
towers were used to raise the concrete
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irom the mixers to the level of the run-
ways. Much of the construction was
carried out during the winter season
and, as the site was in a very exposed
location, heating of the mixing water
and aggregate was necessary. Three
steam boilers were used for heating, and
heavy tarpaulins provided protection
for the concrete in the forms. The
cement content was also a little 1n ex-
cess of that dictated by theoretical de-
sign. Besides being a protection against
cold weather this excess cement also
provided somewhat higher early strength

and assured greater density for the
concrete.

Superstructure

The superstructure erection was
notable principally for the speed with
which 1t was carried out. A temporary
track was laid on the ground parallel
to the bridge, as shown in Fig. 3, and
the entire bridge of 31 railway spans
and 31 highway spans was erected by
locomotive cranes in 60 days, or at the
rate of two spans per day.

One special feature of the superstruc-
ture 1s worthy of note. During the period
of dredging operations in the canal 1t
will be necessary to pass a dredge and
various pieces of floating equipment
through the bridge. Since the lift span
probably will not be installed at that
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time, 1t was necessary to make provision
for a temporary removable span. One
of the short spans adjacent to the future
it span was chosen. It weighs 190
tons and can be handled by a 45x80-1t.
scow that can be run under the span
and raised by pumping out water ballast.
The power project is owned by the
Beauharnois Power Corp., of which
R. A. C. Henry 1s vice-president and
general manager, with T. H. Hogg,
W. S. Lee, A. S. Crane and the late
. B. Brown as consulting engineers.
The construction of the project was
carried out by the Beauharnois Con-
struction Co., a wholly owned subsidiary
under the direction of F. H. Cothran,
vice-president, general manager and
chiet engineer, and the following staff:
D. F. Noves, general superintendent;
M. V. Sauer, hvdraulic engineer; B. K.
Joulton, electrical engineer; and L. H.
Burpee, bridge engineer. On the work
herein described C. G. Kingsmill was
resident engineer and A. R. Terwilliger
superintendent of construction.
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Welding a Spherical Tank
45 Ft. in Diameter

Spheres such as the one illustrated,
which 1s used as a mixing tank for gas
by the St. Louis Gas Co. at Shrews-
bury, Mo., have previously been fabri-
cated by riveting, wusing butt-strap
joints. This tank was completely arc-
welded. It has a diameter of 45 {t. and
a rated capacity of 162,000 cu.it. of gas
at 50 1b. per sq.in. pressure. Accord-
ing to the Lincoln Electric Co., whose
shielded-arc process of welding was
used, there 1s a total of 1,256 lin.ft. of
jomnt on the tank. Inasmuch as four
beads were used in making a joint, a
total of more than 5,000 it. of welding
was required. The tank was fabricated
and erected by the Chicago Bridge &
'ron Works.

Welded sphere for high-pressure gas storage
and mixing.




