Liackawanna Raises Tracks Above
Streets in Syracuse, N. Y.

Grade separation project involves elevation of two
miles of line and includes the construction
of a new passenger station

streets and the tracks of the Delaware, Lackawanna

& Western in the city of Syracuse, N. Y., have
been eliminated as the result of a recently-completed
grade-separation project involving the elevation of the
railroad’s tracks for a distance of approximately two
miles through the heart of the city. Among other items
of work, this project entailed the construction of bridges
across 13 streets and a creek, and the building nf a mod-
ern passenger station. \While the undertaking is of in-
terest for various reasons, the bridges attract particular
attention because of the extreme lengths of some of the
spans, requiring the use of girders of nickel and silicon
steel at several locations, and various innovations in de-
sign and construction.  Incidentally, only two of the
street bridges are on tangent track and make right-angle
crossings; all of the others are on curves, mostly with
skew layouts.

The line of the Lackawanna that extends through
Syracuse is a portion of the single-track Syracuse divi-
sion. In passing through the citv, roughly from south-
cast to northwest, the line negotiates a number of rela-
tively sharp curves, several of which approximate 6 deg.
Various industries are served in the city, most of which
are located on the west side * of the main track, and to
permit ‘these to be reached independently of the main
line the railroad’s trackage includes a continuous switch-
ing lead paralleling the main line on its west side. Hence,
for practical purposes, the company has a double-track
line through the city.

For some vears there has been considerable agitation
for the general separation of grades between the tracks
of the railroad and the city streets of Syracuse. At the
time the recent project was undertaken, only a few sepa-
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rations had heen carried out. and these were in outlyiy,,
sections.  All crossings in the center of the city wer,
still at grade, and, in addition, the tracks extended long;
tudinally along parts of two streets. As early as Novey,
her, 1933, preliminary plans for a general separation
grades in the city were under preparation by the Syr,.
cuse Grade Crossing Commission, a state-appointed hog,
Subsequently. public hearings were held by the New
York State Public Service Commission, which issued g,
order on January 20. 1939, directing that the eliminatio,,
be carried out.  The work was periormed under the pr.,.
visions of the constitutional amendment that was passec
in New York State in 1938, which provides that a max;.
mum of only 13 per cent of the cost of grade-separatiin
projects shall he assessed aganst the railroads, the r.
mainder heing financed by the state.

Principal Features of Project

Briefly. the project involved the climination of grade
crossings and the removal of the racks from two streers,
by elevating the railroad line for a distance of approxi-
mately two miles through the most congested part of the
city on an alinement that deviates only slightly from the
original location. In this section only three streets thai
fiad previously crossed the tracks at grade were closed.
the remainder being carried under the elevated tracks in
street subwavs. The project also involved the separa-
tion of grades at two crossings outside the limits of the
track elevation. One of these is at Iast Colvin street,
somewhat to the south of the main project, where an in-
dividual street subway was installed by depressing the
street grade.  The other individual grade separation is
located north of the elevated section and involves the
crossing of a double-track lead to the raibroad’s engine
termial, which is located west of the main line, and
West Fayette street, which parallels the main line. Here.
the separation was achieved by a combmation of street
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{ epression and track elevavon.  Incidentallv, a crossing
o i West Fayette street with the main line was among
£ sose eliminated 'in the tracku‘elevation section of- the
o roject ; hence, this street was xp\'olved at two 10cgmons.

Altogether, the project entm_leq the construction of

b ridges at 13 streets within the limits of the elevated sec-
£ion. Other bridge work included the building of an un-
A erpass to carry a driveway leading to the company’s

€ eighthouse, the construction of four separate bridges to

< v five tracks across a stream known as Onondaga

. eek, the construction of a pedestrian subway at a street

< rossing, and the extension of an existing private under-

Fass serving an industrial plant.  In addition, as already

arentioned, a new passenger station was huilt, being lo-
cazed on the site of the original structure. and minor al-

The Onondaga Street

Bridge, in Which the

Girders, Largely of

Nickel Steel, Are 130 Ft.
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RAILWAY

AGE ) 897

terations were made i the company’s freighthouse and a
warehouse. Facilities at the passenger station include
separate subways for passengers and baggage.

Owing to grade changes occasioned in the tracks at
the engine terminal by the construction of the grade-sepa-
ration structure at \Vest Fayette street involving the
lead tracks, it was necessary to abandon the existing
trestle-type coal pocket and wet ash pit at this point.
these being replaced with a 100-ton capacity mechanical
coal and sand plant and a crane-tyvpe cinder-handling
plant serving two tracks. .

- In that section of the line where the tracks were ele-
vated, the raise in the grade amounted to a maximum of
about 20 fr.. the object being to obtain underclearances
ot 14 ft. ar the bridges without more than minor altera-

A View of South Salina Street Bridge Ilustrative of Atiractive Effect Produced by Massive Pilasters in the Abuiments
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tions 1 the street grades. For the most part, the ele-
vated line is carried on an earth embankment, except
that viaduct approach structures are provided at two of
the street bridges. Because of limited side clearances, the
embankment is confined behind retaining walls at some
locations, notably where the tracks are flanked on the

Note Sidewall High Up
in Abutment

The Bridge ot East Colvin Street.

cast side by South Clinton street. and in the vicinitv of
the passenger and freight stations, which are located at
the street level on opposite sides of the elevated tracks.
The retaining walls are mostly of reinforced concrete,
although at a number of locations, including several
places where unfavorable sub-soil condirions were en-
countered, the walls are of precast concrete crilbbing.

All Industry Connections Maintained

Comnections with industries previously served by the
road, as well as the company’s freighthouse, are all main-
tained by means of ramp tracks which, in several in-
stances, have grades as steep as 3.3 per cent. In fact,
at two locations it was necessary to resort to the use of
switchbacks in laying out the industry tracks. Incident-
allv, all but two of the industries served are located on
the west side of the tracks, a fact that simplified the
problem of maintaining industry connections during the
construction period. :

All street bridges that were built in connection with
this project are of the same general type, consisting of
through plate girder spans on concrete abutments, but in
adapung the structures to the varving conditions en-
countered at the different sites it was necessary to intro-
duce many variations in detail. On the main portion of
the project, that is, where the tracks were elevated, the
mamn-iine bridges are all of double-track construction
and have hallasted decks consisting of flcor heams cov-
ered with reinforced concrete slabs.  All the main-track
bridges in the elevated section have only two girders each.
while at the idividual grade separation at East Colvin
street the bridge is a three-girder structure.  The bridge
at Renwick avenue in the elevated section also repre-
sents a departure from usual practice on this project in
that it has two girder spans with a center support in the
roadway, whereas all other bridges have single girder
spans across the roadways.

Some Long Spans

As mentioned at the beginning of this article, all but
two of the street bridges are on curves and are skewed.
For this reason. and particularly because some of the
skew angles are relatively sharp, a number of the bridges
have extremely long spans. Among the longer bridges
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bearings of 128 ft.; at West Fayette street (in the .,
vated section) with a length of 124 ft. 8 in.; at Wars
street, with a length of 113 ft.; and at South' i
street, with a length of 112 ft. In fact, in order'¢
the size of the girders for these bridges within
able himits, it was necessarv to employ nickel steg
the webs, flanges and end stiffeners of the girders
Onondaga and West Favette Street bridges, and silicy,
sieel for the corresponding parts of the \’\"alton“gh,‘”
and South Salina Street structures. Even \V’ith'/fhén“
of nickel steel, the girders in the Onondaga Street fa"
have a height of 11 ft. 614 in. between the back:

o

: th

flange angles, and weigh 128 tons each. p o
The bridges at three other locations on the elevat,.
section are also worthy of mention. These are th triee.

tures that carry the tracks across Montgomery
South State streer and Qakwood avenue. Theﬁ;wA
named are all located adjacent to each other in g ectie
where the tracks are flanked on the east side by
Taylor street, which is located in such close Proxim,
to the tracks that the embankment is held by a retaip,
wall for its full height. Here, the problem was tg p:;j
vide means wherebv motorists in either Fast Tavi.
street or those coming under the bridges in either of g1
three mtersecting streets would be permitted an adequs:.
view of opposing traffic,

Supplementary Spans for Visibility -

This was accomplished by introducing a supplementar,
span at each end of each of the three bridges, therely

The End Spans Were Introduced in This Bridge at Oakwood Ave
nue, as Well as in Two Other Bridges, to Give a Better Angle ¢
Vision for Motorists

providing openings through the cmbankment that giv-
the desired angle of vision. These openings do not carr
either vehicular or pedestrian trafiic.  The supplementar
spans are each 23 ft. 6 in. long and are of reinforced
concrete slab construction. The adjoining ends of th
main and supplementary spans at each of these location:
are supported on structural steel hent< in which the coi
unins and caps are encased in concrete. while the outer
ends of the supplementary spans are carried on reinforce
concrete abutments. :
Because of special conditions prevailing at Ononda{.’:
and Walton streets, the bridges spanning these thorough-
fares are flanked by approach spans. At Onondaga stree’
there are three such spans at one end of the street brids:
and seven at the other. Averaging about 43 ft. in lengt
these spans are of steel-beam construction with concrets
slab decks. and have facia beams encased in concrete &
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J This New Station

- Was Built in Con-

nection With the

Grade Separation
Project

“oth sides, which are surmounted by concrete balus-
rades. The approach spans are supported on concrete
ErS,

At Walton street there are five approach spans on the
wuth side of the street bridge. At this location the
‘rackage on the iroroach spans includes a ramp track in
«ddition to the main line and the switching lead. The
construction here is generally similar to the approaches
it Onondaga street. except that the spans for the main
track are of deck-girder instead of steel-beam construc-
son. At the north, or opposite, end of the Walton Street
bridge, in a triangular area separating this structure
‘rom the adjacent end of a bridge across South West
-reet, the tracks are carried on a reinforced concrete

<ab.

Ballastless-Deck Bridges

At two locations on this project it was necessary 1o

“esort to the use of ballastless-deck bridges because of
"1e necessity of restricting the depths of the decks to a
unimum.  One of these 1s at the individual grade sepa-
wation involving the double-track lead to the engine ter-
wnal and West Fayette street, while the other involves
+ structure that carries a ramp track across South State
‘reet in the main portion of the project. At the West
“ayette Street hridge, the amount which the rracks could
¢ raised was restricted by the necessity of avoiding ex-
essive grades in the engine terminal lead tracks, while
i€ extent to which the grade of the street could be low- -
“Il*tl was governed bv the fact that West Fayette street
f‘r‘ig"seeﬂs Magnolia street immediately adjacent to the
. g i’ and the lowering of the street to any great ex-
it would have necessitated an expensive adjustment in
¢ grade of Magnolia street. )

‘%1{2; téil:_ location each track is carried by a separate
- bei% b!rdef span on box-type abutments. In addition
re b(}t%x on a sharp skew, the two tracks at this crossing

th on curves approximating 12 deg. and on grades

This View Shows

n'l_tee of the Four

Bridges That It Was

Ne‘-‘essary to Build

Across  Onondaga
g Creek
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of 3 per cent, descending toward the engine terminal. In
both spans the deck systems consist of floor beams cov-
ered by V4-in. copper-bearing steel plates. Adjacent sec-
tions of the plate decks are butt-welded to each other
and, in addition, are riveted to the floor beams. i in-
teresting detail of the construction is that each rail is
laid in a 13-in. channel and is fastened by Lolted clips.
To protect the rails and fastenings from corrosion, each
channel is filled with a bituminous material, The deck
construction for the bridge carrying the ramp track across
South State street is essentially similar to that for the
two structures at West Fayette street.

At East Colvin Street

The individual grade separation at East Colvin street
was achieved by lowering the street grade on a slightly
different alinement. The railroad bridge at this location
consists of a double-track single through-girder span
(three girders) extending over the roadway and two
sidewalks. In bringing about this grade separation,
which is located in a residential neighborhood. it was
necessary to make provision for pedestrians using the
original street to pass from one side of the tracks to the
other without crossing them at grade. Since the level
of the street on the new alinement is considerably betow
that of the original street, stairways extending down to
the low-level sidewalks would have been of considerable
height. To overcome this objection, one of the abut-
ments was made of the box type and the opening, carry-
ing a sidewalk for pedestrians using the higher level, was
established as close to the top of the abutment as condi-
tions permitted.

In addition to the various street bridges that were
built as part of this project. a subway was constructed
under the tracks in the vicinity of the passenger station
to give access to the freighthouse from the east side of
the tracks. This structure, which extends under seven
tracks. i

is of rigid-frame concrete construction with semi-
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gravity abutinents, and provides a clear roadwav width
of 28 ft. 714 in.

Concrete Details

Certain aspects of the concrete construction on this
project are worthy of mention.  For example. in most
of the street bridges pilasters of massive construction
with fluted surfaces were provided at the ends of piers
and abutments. The attractive appearance presented by
these elements in the design was enhanced by the judi-
cious use of concrete facia walls at various points, such
as in the approach and supplementary bridge spans. It
is interesting to note that the pilasters at the ends of
the bridge seats were poured monolithic with the abut-
ments, rather than being placed separately after the steel
work had been installed. This policy had the advantage
of precluding the mntroduction of construction joints in
the pilasters near the bridge seats.

The retaining walls that were built in connection with
the project are largely of conventional design, hut the
manner in which their exposed faces were treated at
certain locations to obtain a pleasing effect is somewhat
unusual. At intervals in the faces of these walls ver-
tical V" grooves were provided in such a manner as to
simulate pilasters.  Surmounting the retaining walls are
concrete halustrades containing true pilasters that con-
tinue the lines of the simulated pilasters in the faces of
the walls, thereby enhancing the effect. The decorative
scheme also includes rectangular panels, formed hy "\
grooves, In the surface areas of the walls between the
pilasters.

Bridges at Onondaga Creek

Among the new bridges that were built in this project
are four separate spans carrving five tracks thai were
constructed across Onondaga creek. Of the five tracks
extending across this creek, only two, the mam track
and the switching lead. are at the same level and grade,
and these two are carried across the creek on a double-
track span. The other three tracks, being on different
ramp grades, each required a separate span.  All the
bridges at the creek croussing are single-span deck plate-
girder structures with reinforced concrete decks. The
decks are trough-like in cross-section, and each bridge
incorporates a concrete sidewalk for the use of trainmen
along each side. Hand rails of wrought iron are pro-
vided on all these bridges.

All of the Onondaga Creek bridges are carried on con-
crete abutments supported on H-section steel piles. A
feature of these abutments is their unusual height which
measures as much as 38 ft. between the bottoms of the
footings and the tops of the backwalls. The abuunents
at all other bridges, as well as the retaining walls, are
supported on creosoted timber piles, except at certain
locations where the subsoil conditions required the use
of concrete piers.  Broadlv speaking, the subsnil en-
countered on this project consists of generally unstable
miaterial overlving shale or hard gravel which was found
at various depths.  In fact, the overburden ecountered
at the individual grade-separation job at West Favette
street proved to be so soft that the entire construction
area had to be enclosed with wood sheeting in order that
the work could proceed. Incidentally, at a number of
locations where the penetration of the timber bearing
piles was relatively small, an unusually large proportion
of the upper parts of the piles was enclosed in concrete
in order to increase their lateral stability.

The new passenger facilities that were provided as
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part of this project are of the two-level type. Th
tion is located at the ground level on the east side’
tracks. with a subway of concrete construction exf
ing under the embankment to stairwayvs leading
covered island platform consisting of a concrete
supported on piles driven through the nll. The P‘atf%
canopy. of the butterfly tvpe, is of structural stee] ¢,
struction with a cast-in-place concrete slab roof. .
gage s handled between the station and the passenrx%:
|

:
datform 1 a separate subway and an clevator ig,p’n
i

5

vided for raising it to the upper level.  Trackage 4
station includes a number of storage tracks and 3 Sp

track for handling mail and express.  Because of %
proximity of the passenger station on the east Sidé'bfmg
tracks and of the existing freighthouse on the other, 4,
embankment is enclosed hetween concrete retaining g o
throughout the station area. e

The new station, which contains various division
fices m addition to the passenger facilities, 1s an appy,,
tive modern structure.  Rectangular in plan, it is 484,
R in. by 96 ft. in external dimensions, and is two stogj,.
in height, except for a small section at the rear, Ty,
main entrance is located in the center of the facade, wi;,
secondary entrances are provided in both end wal.
From the main entrance a passageway extends throye
the building to an enclosed connecting passage betwee
the station and the entrance 10 the passenger subwg.
under the embankment.  The connecting passage is ne.
essary because the rear side of the station is separates
from the face of the embankment retaining wall by ;
16-1t. space. _

To the left of the main entrance in the station is the
waiting roont. 30 ft. by 37 {t. in plan, which extends the
full height of the building. In the rear wall of this roon
12 an aleove containing a newsstand, and to the left o
this is the enirance to the ladies” rest room.  The mexn'.
room is also located to the rear of the waiting Toon:
heing reached from the passageway.

To the right of the main entrance arc the office of the
city passenger agent. the ticker office and. at the rear. @
short corridor containing telephene booths and lockers.
which lead#to the baggage room. Other facilities ta the
right of the main entrance on the first floor include. i
addition to various closet and siorage :pace, a conier-
ence room and an office for railroad police.  On the sec-
ond floor there are offices for the division freight agen:
the claim agent, the roadmaster and various auxilian
space, including a fan and heater room.  An entrance &
the office end of the building gives access to the firs:
fluor offices and bageage room and 1o a stairway leading
te the secomd floor. There is alsn a stairway leading +
a small basement.

Exterior Features

Of concrete, brick and steel eomstruction, the statice
~ finished on the exterior with butf-colored face bric:.
i~ trimmed with Indiana lBimestone and has a base cours
of brown New Hampshire granite.  Iffective use is man:
on the exterior of futed limestone pilasters between ti
windows and on each side of the main entrance, and‘(i?
window spandrels of the same material, each of whic
carries a circular design done in aluminum. Direct);
above the mamm entrance the word “Lackawanna” »
spelled out in large letters of stainless steel. All the

entrance doors are of plate glass with aluminum sas.

and frames, and above each entrance doorway thgr§ =

a marquee of modernistic design with aluminam s

The window sash and frames are also of aluminum.
Continued on page 902
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position of the company in the confidence and regard of
e people it serves throughout the world.”

‘Alton Corry Coleman becomes the Canadian Pa-
cific’s\fifth president and brings to that post a wealth
of prachcal knowledge of the railroad industry. He was
born at Carleton Place, Ont., in 1879, and was educated
at Arnpriog Collegiate Institute. He entered railway
service as aglerk in the engineering department of the
C. P. R, at Pert William, Ont., in 1899. During his
subsequent carcer, he was superintendent at Nelson,
B. C, in 1907 ; swperintendent at Vancouver, B. C., in
1908 superintendeny, car service, at Winnipeg, Man.,
i 1908; general superintendent, Manitoba district, n
1912 ; general superint dent, Alberta district, in 1913
assistant general managelywestern lines, in 1915; vice-
president, western lines,inN918. He was elected vice-
president of the Canadian Pacific svstem on September
10, 1934. e

Mr. Coleman algo is president\g{;‘the Quebec Central
and the Dominipfi Atlantic, and is 3 officer or director
of many othep/enterprises including ‘the Eastern Abat-
toirs, Ltd., /the Pennsylvama-Ontario™ Transportation
Company, fhe Metropolitan Life Insurance, Company of
New Yofk, the Canadian Marconi Compairy, the Tor-
onto Términals Railway and the Vancouver Hatel Com-
pany/ He is chairman of the executive committee, Uni-
versity of Bishop's College, and served as chairman of
the board of governors of the University of Manitdba
‘from 1932 to 1934

Lackawanna Raises Tracks

Above Streets in Syracuse, N.Y.
(Contimeed from page 900)

The interiors of the public rooms in the “station are
colorful and attractive. In the waiting room and the
passageway, the walls are finished in travertine of vary-
ing shades of pink and buff. while the floors are of ter-
razo, with aluminum dividing strips, in different shades
of brown. The base course is of brown marble. The
ceiling in the waiting room and passageway is of acous-
tical plaster. and these areas are lighted by ceiling fix-
tures of the flush tvpe. All interior doors and trim in
the public rooms are of aluminum, including the grille
work, counter panels and foot rail at the ticket window.
Of especial interest is the fact that all seats in the wait-
ing room consist of individual maple chairs upholstered
in either blue or terra cotta leather. In the toilet rooms
the walls, as well as the totler partitions, are of hrown
marble, and the floors are of green terrazo. Glass block
windows are provided in both toilet rooms.

The station is heated by a hot-air duct system through
recessed outlets, except that unit heaters are provided 1n
the haggage room. Steam for the heating svstem is fur-
nished by a coal-fired stoker-fed boiler plant located in a
boiler room underneath the tracks, where coal is deliv-
ered to the storage bin directly from cars on one of the
overhead tracks. Steam from the boiler plant is deliv-
ered to the fan room on the second floor of the station,
trom which heated filtered air is distributed to the wait-
ing room. The offices and various other rooms are
heated by recessed convectors placed under the windows.
A mechanical method of ventilation is emploved in the
toilet rooms.

Construction Procedure

The procedure that was followed in carrving out the
track-elevation work on thiz nroject was to biild o <in-

gle-track temporary line along the west side of the
nal alinement so that the construction work ¢ i
conducted in the clear. Incidentally, because of ¢
gested nature of the district traversed, it was neg
to remove many buildings in order to obtain 'thesfj
quired width of property. The old passenger statioy “f
demolished early in the work and a temporary R
was constructed at another location for handling,pz‘f
senger business during the construction period: n:
problem of heating the temporary station was SONC&&
using the boiler plant that was later installed for heaﬁ -
the permanent station. Other temporary constm'ct;z}%
included a timber trestle that was constructed a%
Onondaga creek to carry the temporary line.

All the concrete that was placed on this job wa Pro-
portioned at a central batching plant, although trang
mixing was allowed only when the concrete was tq be
placed 1n close proximity to the batching plant, In'th
bridge erection work the girders were usually broughy it
on flat cars over the temporary track and lifted into Posi.
tion on the abutments by crawler cranes, although, iy 5
least one instance. the girders had to be hauled by tryg
and trailer for some distance through the city streets ¢,
reach the bridge site.

This was an undertaking of considerable proportion,
as is indicated by the fact that two of the girders hay,.
dled i this manner were 85 it. long.

The grading was not particularly heavy, amounting
about 175000 cu. vd. of excavation and 30,000 cu, v¢
of borrow. and all haulage was by motor truck. :

Track Work

All track work required on this project was performed
by railroad forces.  An interesting sidelight is affordec
by the fact that all ballast, ties, rail and fastenings re-
quired for the tracks on the elevated section of the line
were delivered on the job in trucks, hired locally, using
the ramps that had been emploved by the grading con-
tractor.  The rails, fastenings and ties were transierred
irom railroad cars to the trucks at a local vard, but the
ballast was hauled directly irom the source, six miles
distant, to the point of installation. Dy using truck:
for this work, it was possible to construct the tracks as
soon as the embankments were completed and without
watting until the bridges had been installed. In fact, it
15 estmated that the track work was completed abou:
two months earlier than would have been possible ii
comventional methods had been used.

The plans for this project were drawn and the field
work was supervised by railroad {forces under the general
direction of George A. Phillips, chief engineer, John L.
Vogel. engineer of structures, had direct supervision over
the design work, wiile the work in the field was under
the supervision of A. F. Reiland, assistant engineer,
assisted by H. W. Machemer, also assistant engineer.
The Syracuse Grade Crossing Commission, of which
Nelson' I Pirts 1s chief engineer and Charles Slack is
asststant engineer, exercised general supervision over
the entire project. The general contract was held by the
Elmhurst Contracting Company, Corona, Long Island.
N. Y., except that the bridge steel was furnished ané
erected by the American Bridge Company, the passenger
station was built by the Irish Construction Company.
Svracuse, and the coal, ash and sand plants were fur-
nished and -erected by the Ross & White Co., Chicage.
Fred B. O'Connor, Syracuse. was the architect for the
passenger starion. Work on the general contract was
started on June 11, 1940, and was completed on January

IRt




