Chicago & North Western Extension in lllinois

Construction Details on a 90-Mile, Modern Low Grade

In order to connect its branch line from Nelson, Ill., to Peoria
with the Macoupin County Railway, a subsidiary road 24 miles
long in southern Illinois, built to develop certain soft coal fields,
the Chicago & North Western has built the St. Louis, Peoria &
Northwestern a single track line 90.66 miles long between Peoria
and a point just south of Girard. This connecting section will
allow the large quantities of coal originating in the southern
Illinois coal fields tributary to the Macoupin County line to move
to Chicago and northern points entirely over the North Western
instead of being turned over at Girard to the Chicago & Alton,
as has been the general practice since the building of the
Macoupin County Railway about nine years ago.

The investment that has been made in this new connection is
one which promises early and consistent returns, for the mines
now operating on the Macoupin County Railway have a daily

Jinto ¢ CriN‘\N DeKall Chic
ixon
- 4 P Avrord
G ¢ B
& Jjolie}
le ¢
o Lasal 2L
. o
e€
¢ Streator Kank9
Q G
G A & y
< Q VR
i0 N/
& Ycont ) %
R\»l (®
y <l
R,vef Pekg(',\i‘\(o g
@AY & A Bloomington
N 3 ok
amﬂg ; c (6 O
) 5'0€ { [
o' Lincoln ) Danl
; 0
) 0
sonVi rings r oy
Wa - &
7 o
¢ & 3 S\Auris|
\" Vi E.
o Cll,jye/’:f W A St L=t
/ //.ﬁ 4
YA
AN
Benld
)
: Q50 20 30 40
sﬁsfﬁg”’s Scale of miles.

The North Western Lines in Illinois Showing Extension from
Peoria to Nilwood

capacity of 10,000 to 12,000 tons of an excellent grade of coal.
The North Western has secured approximately 75 per cent. of
all the coal burned in its locomotives from the southern Illinois
field and the handling of this coal alone would make the new
connection very important to the system. The expenditure was
further warranted in the opinion of the directors on account of
the possibility of securing much higher efficiency from the mines

Freight Line Reaching Important Soft Coal Fields

and the existing coal road by the construction of a high grade
freight line which could handle this traffic to the north and west
expeditiously. It is expected that an increasing amount of this
coal will be marketed in Chicago and other northern markets for
domestic, steam and commercial use. The North Western already
has extensive terminals in Chicago, which include about 120 coal
yards, allowing it to handle this coal traffic at a minimum cost.
The building of the new connection will allow the company to
supply these yards with coal carried for the entire haul over its
own lines instead of with coal received from foreign roads near
the point of destination. An incidental advantage of the new line
is that the distribution both of company and commercial coal on
western lines will be considerably facilitated by the delivery of
such coal on the main line at Nelson, Ill, instead of at Chicago.

LOCATION, GRADES AND CURVATURE

As the new line is built primarily to handle this coal traffic,
it was essential that it be constructed to high standards to enable
the traffic to move in heavy train loads. To meet this requirement

- grades of 0.3 per cent. northbound and 0.5 per cent. southbound

were adopted as standard and the maximum curvature was fixed
at two degrees. The best location obtainable was adopted regard-
less of the fact that the line does not touch any existing towns.
This was not a serious objection, however, for the territory
traversed is already well served with passenger lines, and the fact
that the new line will be required to carry only a small amount
of passenger business will facilitate the movement”of heavy
freight. The line passes through a well developed and' thickly
settled district, making the expense for right of way unusually
high. The grading is in general light and there are only three
expensive bridges on the line. Wherever possible grade crossings
with existing railroads were avoided, the North Western bearing
the entire expense of separating such crossings, and although in
so flat a country it is difficult to eliminate highway grade cross-
ings, wherever opportunity offered highways were also carried
overhead or underneath. On account of the very heavy incidental
expense incurred in building through such a country, the cost
of the line was higher than the character of the work would
indicate. - The total estimate for the 90 miles was about $8,000,000,
or an average of $88,300 per mile.

The central portion of Illinois is a rolling prairie with some
choppy sections along the rivers. The elevation of the connection
with the old line at ‘Peoria is about 243 ft. lower than the maxi-
mum elevation reached near the southern end, making it necessary
to adopt a heavier ruling grade southbound than north. As the
bulk of the traffic will be moving northbound from the coal-fields,
however, this condition is not objectionable. The 0.3 per cent.
grade northbound has been adhered to in building the line, but
in some places a 0.7 per cent. temporary grade southbound has
been put in in order to hasten the completion of the work. These
grades will jater be lowered to the 0.5 per cent. standard. The
line is exceptionally straight, having only 21 curves in the total
length of 90 miles. These curves have a total central angle of
only a little over 400 deg., or an average of about 4.5 deg. per
mile. Long tangents are the rule, the three longest being 12.6
miles, 13.4 miles and 14 miles, respectively. The material encoun-
tered was principally clay and loam with some rock near the
Peoria connection. The standard roadbed is 26 ft. wide in cuts
and 20 ft. wide on fills. The track is laid with gravel ballast,
white oak or creosoted soft wood ties and 90 1b. A. R. A. section
B rail. While only a single track has been laid at present, the
masonry in about 75 per cent. of the structures was built for a
double track and all provisions are made for double tracking
when the traffic requires it. Stations have been located about
six miles apart, which are provided with 1,400-ft. industrial tracks.
Passing tracks 3,900 ft. long are used. In order to shorten the




1142

time necessary for building the road, a large number of small-

waterways were crossed by temporary pile bridges which will be
renewed by concrete boxes or small arches. Cast iron culverts
from 24 in. to 48 in. in diameter are used for small waterways.
The connection with the old line at the northern end is made
about two miles west of the southern edge of the city of Peoria
at a point where the old line is parallel with the Iowa Central
and the Chicago, Burlington & Quincy. The new line rises to
cross these old lines and a double track lead to the North Western
yards in Peoria. The same structure which carries the new line
over these tracks also crosses Kickapoo creek and a highway.
The line swings to the left across the Peoria & Pekin Union and
an electric line and then turns to parallel these roads for several
miles across the flats adjacent to the Illinois river. The crossing
of the Illinois river is made about two miles southwest of the
city of Pekin on a seven-span steel bridge which includes one
vertical lift span to allow the movement of river traffic. Just
south of the river the new line crosses the Chicago, Peoria &
St. Louis, and about five miles farther south a new yard and
engine terminal is being provided. From the yard the line runs
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RAILWAY AGE GAZETTE

_[Base of rail-grade level
1 | 1 |

VoL. 56, No. 21

from the northern connection is almost continuously in rock cut-
tings which have been widened to furnish material for the next
cight miles of practically continuous fill. The crossing of
Kickapoo creek, the Iowa Central, the Chicago, Burlington &
Quincy, the Peoria yard connection and a highway is made
on a steel structure consisting of a 100-ft. through girder,
two 135-ft. through Pratt trusses, one 65-ft., three 75-ft., one
90-ft. and one 68-ft. deck plate girders; one 75-ft. through girder,
one 84-ft. and two 39-ft. deck girders, making a structure with
a total length of 1,056 ft. The railways are crossed at a skew
of 27 deg. and 34 deg., the creek at 45 deg., and the highway at
about 33 deg. The north end of the structure is on a tangent, but
the south end is on a 2-deg. curve, which, combined with the
skewed crossings, makes a complicated layout for the masonry,
and in a number of cases, uneven lengths for the trusses and
girders.

A long fill with a maximum height of about 30 ft. carries the
line over the Peoria & Pekin Union, the Peoria Rapid Transit and
three highways, running down on a 0.3 per cent. grade practically
to the old ground level about three miles south of the Kickapoo

To Nelson—

Future track £ of location.

almost directly south for about 20 miles, crossing the Mackinaw
river, the Chicago & Alton and the Illinois Central. A slight
swing to the west is made to secure a favorable crossing of Salt
creek, the road then continuing west of south to the crossing of
Cantrall creek and the Sangamon river. South of the river
crossing the line crosses the Baltimore & Ohio about two miles
west of Springfield and then turns sharply to the west in order
to make the overhead crossing of the Wabash, the Chicago, Peoria
& St. Louis and the Chicago & Alton as easily as possible. Con-

The Kickapoo Creek Viaduct

tinuing a little west of south the line crosses Lick creek and about
12 miles farther on Sugar creek and the Chicago, Burlington &
Quincy just west of Virden. About four miles south of Virden
the line passes one mile west of Girard, and about two miles
south of the town it swings to the east across the Chicago &
Alton and the Illinois Traction System to a connection with the
Macotipin County Railway just east of Nilwood.

PEORIA TO THE ILLINOIS RIVER

As mentioned above, the work is comparatively light, although
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Elevation and Plan of Kickapoo Creek Bridge Showing Skewed Crossings of Railway Tracks, Stream and Highway

creek bridge. For the next four miles the line is on a fill of
from 5 to 10 ft., which is just sufficient to raise it above ‘danger
from overflows of the Illinois river, which is adjacent. Material
for this fill was largely secured from side borrow by two drag line
excavators. The fill in some places was topped out with steam
shovels and near the river some gravel was hauled from:a bank
south of the river after the completion of the bridge for raising
the fill up to the desired grade. The line just north of the river
crosses a 3,000-acre drainage district which is enclosed by dikes
and reclaimed for farming purposes. The reclaiming of these
river flats has so restricted the channel area that the flood of the
spring of 1913 was higher than any previously recorded. This
fact, together with the possibility of the high water mark being
still further raised by such developments, led to a decision to
raise the grade of the new line about 2 ft. higher than had been
originally planned across the valley of this river. It-is thought
that the line as built will be above any danger from floods.

ILLINOIS RIVER BRIDGE

The Illinois river is crossed by a seven-span steel bridge with
a total length of 2,926 ft. 3 in., with about 620 ft. of pile trestle
approach on the two ends. The river has a depth of about 10 ft.
at low water and about 25 ft. at high water, the width at low
water being a little over 900 ft. The spans from the north
end are one 150-ft. through latticed truss, one 175-ft. through
truss vertical lift draw span, three 150-ft. through latticed
trusses and two 70-ft. deck plate girders. Borings in the river
at the bridge site showed streaks of blue clay near the sur-
face, then sand and gravel to a depth of about 55 ft, under
the lift span. At an elevation varying from about 372 to
382 the underlying stratum of shale was encountered. Com-
parative estimates and plans of various types of foundations were
prepared for this bridge, including concrete piers built in open
cofferdams ‘and supported on-piles, concrete piers supported on
piles sawed off under water, and built in open caissons
floated into position, and concrete cylinder piers carried down to
shale. '‘The third plan was adopted ‘and 15-ft. cylinders have been
used for the lift span piers, 12-ft. cylinders for two other channel

some interesting features developed in handling it. The first mile piers carried to shale, 10-ft. cylinders for two piers supported on
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piles driven into clay and 8-ft. cylinders for the remaining two
piers which are also supported on piles. In each case the two
cylinders in each pier will be connected above the low water line
by a pair of deep lattice web trusses embedded in concrete. The
piers are designed for a double track bridge and the present
single track will be erected east of the center line.

It was originally expected that the cylinders for these piers
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on the inside tc form a cutting edge. The concrete for all the
piers was placed from a floating barge.

The Illinois river is a navigable stream, and in the three sum-
mer months bridges in this vicinity are required to make about
125 movements per month. The lift span provides a 55-ft. clear-
ance above high water in the open position and 15 ft. in the
closed position. The towers and operating machinery were
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Plan and Elevation of Illinois River Bridge Including Vertical Lift Span

would be sunk by open dredging, but the contractor preferred
to use the pncumatic process, and by providing air locks near the
bottom of the cylinders this was successfully accomplished. Each
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Details of Typical Cylinder Piers for Illinois River Bridge

cylinder in piers one and six is supported on 37 piles and in
piers seven and eight on 30 piles. The piles used were 50 ft.
long driven to refusal without a follower. The long cylinders
were placed in 8-ft. sections, the bottom section being stiffened

designed for double track, so that when the second track is
added it will only be necessary to replace the lift span, using
the present one at some other point on the road. The lift spam
will be operated by electric motors receiving current from the
powerhouse at the engine terminal about six miles south. An
auxiliary gasolene engine of 15 h. p. capacity is also provided
and arrangements can be made to operate the bridge by hand
in case of necessity,

The superstructure of this bridge was erected from the south
end. The two girder spans were erected by a derrick car and
the first truss span was erected on falsework by a “mule” car
built for that purpose. In order to allow an open channel for
navigation during the construction of the lift span, it was nec-
essary to leave out the span between piers four and five until
after the completion of the rest of the bridge. As all material
had to be brought in from the south end, the steel for the lift
span and the two adjacent trusses was brought out to pier five
on the completed bridge, lowered to a barge and carried to the
desired point to be raised again by the erecting car.

The 150-ft. clear channel is skewed 78 deg. from the center
line of the bridge. Pile-protecting fenders about 76 ft. long
are provided along the face of the piers and at the ends of these
fixed protection piers are four floating booms or fenders having
a total length of about 530 ft. These fenders consist of a sub-
merged crib work supporting posts which carry waling strips
along the face of the fender. The position of these floating
fenders is maintained by anchoring them to clusters of twenty-
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