53 Miles of Railway Relocated
in Ohio Flood-Control Project

Rapid progress is being made on nine route changes
required at flood reservoir sites in Muskingum valley

tion that has been in progress during the last year

is embraced in the relocations made necessary by
the flood control work in the Muskingum valley in
Southeastern Ohio. To replace railway lines that will
be subjected to inundation by the system of reservoirs
that is now being provided in the Muskingum drainage
area, it is necessary to locate and construct nine indi-
vidual relocations for four different railways, embracing
50.72 miles of line. Including 16.64 miles of sidings,
the new roadbeds will accommodate 67.5 miles of track.
In addition to some 4,750,000 cu. yd. of grading, this
work involves 40,000 cu. yd. of concrete construction,
3,250 tons of structural steel, 24,000 lin. ft. of metal-
encased concrete piles, 1,400 tons of reinforcing steel
and 825 tons of cast iron culvert pipe, as well as several
station buildings and an installation of water supply
facilities. The railway construction will involve an ex-

penditure of about $6,000,000.

Embraces a Large Area

BY far the largest program of railway line construc-

The Muskingum valley drainage basin extends from
Marietta on the Ohio river to within 20 miles of Cleve-
land on the north, 12 miles of Columbus on the west
and 20 miles of the Pennsylvania state line on the east.

It embraces about one-fifth of the area of Ohio and
represents 23 per cent of the watershed drained by the
Ohio river at Marietta (where the Ohio receives the
waters of the Muskingum). Repeated destruction of
property in the valley as a result of recurring floods
had led to early consideration of flood restrictive meas-
ures. But the task proved exceedingly formidable, and
an eventual realization that it did not lend itself to
piece-meal attack by the individual communities affected
led to the organization of the Muskingum Woatershed
Conservancy District on June 3, 1933, under the Con-
servancy Act of Ohio.

This plan provided for the financing of construction
through the levying of benefit assessments against prop-
erty in the district, but an application for federal assist-
ance resulted in the allocation, in December of that year,
of $22,090,000 of funds of the Public Works Adminis-
tration to the Corps of Engineers of the United States
War Department for the design and construction of
flood-control and water-conservation reservoirs, and all
other construction except the relocation of highways.
The conservancy district assumed the cost of all land
and rights of way required and the expense of the
highway work, but the latter was later taken over by
the state highway department, and the state also ap-
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propriated $2,000,000 to aid in the acquisition of lands,
leaving about $6,000,000 to be raised by the levying of
assessments against property within the district. The
total cost of the project is estimated at about $37,000,000.

Fourteen Reservoirs

As shown on the map, the project embraces 14 reser-
voirs located mainly near the headwaters of the various
tributary streams. However, only seven of these affect

railway property. These reservoirs, the railway lines.

involved and the mileages in each relocation are shown
in the table. In addition to the 10 relocations, 2 lines
were abandoned, and the relocation of 1.6 miles of an-
other line was avoided by arranging for joint use of one
relocation by two roads. The official plan also con-
templated the relocation of 1.45 miles of the Pennsyl-
vania’s Marietta branch where the track is a few feet
below water level in the Bolivar reservoir, but inasmuch
as it is estimated that this line will not be flooded more
than once in 100 years, a settlement was made with the
railway in lieu of a relocation.

A general description of this railway project was pre-
sented in an article by Gilbert H. Friend, senior engineer
and chief of the railroad section, U. S. Engineer office,
Zanesville, Ohio, that was published in the Railway Age
of December 28, 1935, page 851. As Mr. Friend’s
article included a detailed treatment of the extensive
studies made in the selection of the routes for the va-
rious relocations, and discussed the problem of the
adoption of construction standards satisfactory to the
four railways involved, these phases of the work will not
be reviewed here,

Character of the Relocations

As the sites chosen for the reservoirs were necessarily
those that provided the maximum storage capacity for
the least expenditure for dams, the terrain in the vicinity
of the dams is generally characterized by deep valleys,
often with steep side slopes, but with less pronounced
differences in elevation and flatter slopes in the upper
reaches of the areas that will be inundated. Conse-
quently the character of the country encountered at the
site of the several relocations is subject to wide variations.

Tuscarawas River
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In most cases, the procedure was to find support for
the relocated line higher up on the valley sides, so that
a considerable part of the construction is sidehill work.
This is not true in all cases, however. For example,
lines crossing the valleys have had to be raised on high
embankments, and this expedient has been adopted also
where a relocation providing natural support would
have involved too wide a detour from the original
location.

In general, the policy adopted in laying out and con-
structing the relocations was to select lines that will
provide, as nearly as possible, the equivalent of the lines
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replaced. It has been readily possible to avoid any
grades in excess of the ruling grades on the lines af-
fected and, in most cases, the distance and curvature on
the new lines are less than on the old lines. The maxi-
mum degree of curvature on the new lines is four de-
grees, except one curve of five degrees in the Wills Creek
tunnel, referred to later, and a curve of six degrees on
the Wheeling & Lake Erie-Beach City relocation. The
maximum grade is one per cent.

Avoid Extraordinary Maintenance

The roadbed width (single track) is 20 ft. on embank-
ments and 26 ft. in cuts, except in the relocation of a
minor branch line of the B. & O. on the Dover project,
where the widths are 16 ft. and 20 ft., respectively. These
roadbed dimensions are in some cases in excess of those
on the lines replaced but were adopted as an element in
a construction policy designed to provide roadways of a
character that will obviate any extraordinary maintenance
of the lines after they are placed in service.
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At the beginning of the negotiations, the railroad com-
panies were inclined to stress claims for extraordinary
maintenance, which were based on the increased cost of
maintaining newly-constructed roadbeds. However, this
difficulty was largely removed by requiring that the em-
bankments shall be constructed in one-foot layers and
each layer thoroughly compacted by rolling with an ap-
proved type of power-driven roller. The specifications
provide that if satisfactory compaction is obtained by the
operation of tractor haulage and spreading equipment,
the use of the roller may be dispensed with. As a mat-
ter of fact, the contractors have made extensive use of
large capacity trucks, tractors and crawler wagons, in-
cluding, also, some of the tractor-hauled LeTourneau
carts, while bulldozers mounted on tractors are emiployed
for spreading material. Excellent compaction is being
thereby generally obtained without the use of special roll-
ers, Because of these measures to insure solidification,
no excess height was added to the fills to provide for
shrinkage, although the width at roadbed level was in-
creased one foot to allow for sloughing. A railroad
crossing was provided with a concrete slab support un-
der the ballast.

Character of Materials

The materials encountered in the railway locations em-
brace everything from shales, sandstones and limestones
of the carboniferous period to deposits of glacial sands
and gravels in the bottoms of the valleys. Narrow seams
of, coal were exposed in not a few of the cuts. The
hardest rock excavation was involved in the Wheeling &
Lake Erie’s Beach City relocation, where the rock is a
hard sandstone not encountered on the other projects.
Marked irregularity in the elevation of bed rock in the
valley bottoms introduced wide variations in the founda-
tions for bridge substructures. TFor example, two piers
and one abutment of the Tuscarawas river bridge on the
Wheeling & Lake Erie are on rock, while the other pier
and abutment had to be supported on piles. Also, one
crossing of Conotton creek afforded rock foundation,
while another but a short distance away demanded pile
foundations.

Most of the material excavated from cuts was of a na-
ture that formed stable embankments. Slides in cuts
introduced a much more serious problem. For example,

A Construction View of Dover
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Driving the Fluted Shells for Cast-in-Place Concrete Piles

in the vicinity of the dam on the Pennsylvania’s Dover
relocation, where the new line was located in the steep
side hiil about 45 ft. above the old line, a slide developed
shortly after excavation was started. Investigation dis-
closed evidence of an old slide and a lack of stability of
the material up to the top of the hill. To meet this situ-
ation, shovels were cut in at the top of the slide to work
progressively down to grade level in removing the un-
stable material, and it was found necessary to excavate
about 75,000 cu. yd. of material outside the neat prism
of the cut. Cuts are excavated to slopes of 34 to 1 in
rock and the firmer shales, 1 to 1 in the softer shales and
1% to 1 in earth. As a rule, the quantities in cuts and
fills were balanced, but on the W, & L. E. work referred
to above, where the cuts were largely in rock, it proved
cheaper to adopt an unbalanced profile so as to reduce
the cut excavation and make up the deficiency in em-
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bankment from borrow pits. The maximum depth of
the cuts on the various projects is about 80 ft., while the
maximum height of fill is about 50 ft.

Contract Work

All grading contracts were awarded on the basis of a
single unit price per cubic yard, unclassified, with 3,000
ft. of free haul, bidders basing their estimates on test-
boring records furnished with the invitations,

As a mat-

Crawler-Mounted Equipment |s Used Extensively in the Grading

ter of fact, under the exacting requirements imposed in
the awarding of government work, the information fur-
nished to bidders was necessarily far more complete than
that which ordinarily suffices on railroad work. In addi-
tion to complete profiles, alinement maps, and specifica-
tions, the data supplied included detail plans of all
bridges, buildings, water supply facilities, etc., including
even drawings of the track fastenings.

The grading is being prosecuted on an intensive scale.
For example, in a typical month (May, 1936), 506,000
cu. yd. of material was moved, or more than 10 per cent
of the total yardage involved in the railway work. The
equipment employed during that month on the nine grad-
ing contracts embraced 15 power shovels, 9 scoops, 7
cranes, 1 excavating grader and 2 drag lines.

Track work is all done by contract except where it in-
terferes with train operation and except for the track
changes involved in cutting in the relocated lines. This
work is being done by railway forces and the expense
billed against the project authority. The practice with
respect to track materials is, for the most part, as fol-
lows: The railroads furnish rails, rail joints, tie plates,

A Highway Under Crossing

rail anchors, frogs, switches and guard rails for applica-
tion on the relocated lines in exchange for the equivalent
materials taken up on the lines that are to be abandoned.
The project authority furnishes new spikes, bolts, ties
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and ballast. The tracks are all ballasted with washed and
crushed gravel containing not less than 15 to 20 per cent
of crushed material.

Bridge Work

The bridges include beam spans up to 30 it. in length,
plate girder spans up to 125 ft. long, and one 150-ft.
through truss span. With the exception of a bridge on
the main line of the Erie, designed for E-70 loading, the
structures have been proportioned for E-60. All steel
spans have open decks with creosoted wood ties and
guard timbers. The longest bridge is a deck plate girder
structure 361 ft. 8 in. long between faces of back walls,
with two 100-ft. spans in the middle, and having a 75 ft.
span at each end. A distinctive feature of the bridge
work is an open frame abutment, with the nose of the
embankment sloping through and around it, insurance
against sloughing of these slopes being provided by a
stipulation in the grading specifications that the embank-
ments at and around these abutments and for 25 ft. to
the rear of them must be formed of rock.

Another noteworthy feature embodied in many of the
structures is the use of metal-encased, cast-in-place re-
inforced-concrete piles, both as foundation piles (where
the cut-off is above ground water level) and as bents in
beam-span trestle structures. The casing of these piles
is a fluted shell of 7-gage steel, 8 in. in diameter at the
tip and with a taper that provides a diameter of 18 in. at
the butt of a 40-ft. pile. Provided with a heavy steel
point, these shells, manufactured by the Union Metal

Temporary Trestle to Carry W. & L. E. Relocated Line
Qver B. & Q. Line to Be Abandoned

Products Company, Canton, Ohio, possess sufficient
strength to permit them to be driven without the use of
a mandrel

These piles have been used in four highway under-
crossings and several stream crossings, usually in three-
span structures. Single bents of six-piles each are used
for the intermediate supports, with two rows of piles in
the end bents, the inner row of piles being battered. At
the stipulation of the engineers for the railways, exposed
piles have been encased-above the ground level in a shell
of concrete four inches thick.

Except in the case of the Dover reservoir, the various
railway relocations were isolated, and could therefore be
developed as individual problems. This, however, was
not true at the Dover project, where it was necessary to
work out a satisfactory solution covering three railways
that occupied common territory near the deepest part of
the reservoir. For this reason, some details of these lo-
cations are presented below, followed by an account of
some of the salient features of the Pennsylvania’s Wills
Creek project.

Dover Reservoir Relocations

The Dover reservoir is in the shape of an unsymmet-
rical cross, with its long stem extending northwest and
southeast and its short stem northeast and southwest.
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An Example of One of the Larger
Stream Crossings

The main line of the Wheeling & Lake Erie occupies the
long stem, while the Marietta line of the Pennsylvania
occupies the short stem, the two lines crossing at grade
at Valley Junction. In addition, a branch line of the
Baltimore & Ohio enters the valley from the northeast, in
a location generally parallel with the Pennsylvania, from
Mineral City to a connection with the Wheeling & Lake
Erie at Valley Junction, where the latter road has a yard
that is used for interchange with the B. & O.

The relocated lines of both the Pennsylvania and the
Wheeling & I.ake Erie are supported, for the most part,
on the sides of the valley above the position of the lines
they replace, the latter relocation, 14.6 miles long, being
the longest and most costly in the entire district. How-
ever, in the vicinity of Valley Junction, where all the ex-
isting railway facilities, as well as the town will be inun-
dated by the reservoir, both of the new lines are carried
across the valley on long high embankments, and cross
at grade on high ground north of the old crossing in the
valley. FEach embankment is broken by a three-span deck
plate girder bridge across Conotton creek,

Wills Creek Reservoir

Since the portion of the B, & O. line that will be sub-
merged serves almost entirely as a connection with the
W. & L. E., and because the Pennsylvania relocation be-
tween Mineral City and Valley Junction affords the most
direct connection with the W. & L. E., and the further
fact that the traffic on both the Pennsylvania and B. & O.
lines is light, arrangements have been made for the joint
ownership and operation of this line from Mineral City
to Valley Junction by the two roads. The old low-level
interchange yard at Valley Junction is being replaced by
a new yard just north of the Pennsylvania-W. & L. E.
crossing, that will consist of four 4,000 ft. tracks, in
addition to a passing track and a wye for turning B. & O.
locomotives.

This yard is provided with water service from a reser-
voir on the W. & L. E. at Dewey, one mile to the north,
where a new intake well is being provided in addition to
a new tank and a 14-in. pipe line to the new vard. A
water column is also being provided at the crossing for
delivery to Pennsylvania locomotives to replace water
facilities on that road at Zoarville that will be submerged
by the reservoir.
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The reservoir to be created by the dam across WVills
creek will inundate 8.25 miles of the Pennsylvania s Mar-
ietta branch, all of this mileage being embraced in a hair-
pin loop around a shoulder in the east side of the valley.
This loop line was built years ago after a tunnel through
the ridge had been rendered unusable by a fire that de-
stroved the timber lining. As this old tunnel line is
above pool level in the reservoir, some consideration was
given to the salvaging of the old tunnel, but because of
the extreme uncertainties regarding the cost of this plan
it was abandoned in favor of a line embracing a tunnel
crossing farther to the east that effects a greater saving

> 46 s

P10 s o) P =
q |1 3
7 = l £y

p‘ o]
° x
v — L]
lan

LLZG-'G"

50-6"

14-3"—2-4

290

30-0"
Side Elevation

50— ———34'33"

Ry

Face Elevation

Qutline Drawing of a Typical Bridge Abutment

in distance—the relocation has a length of 3.25 miles com-
pared with 825 miles around the loop, and is responsible
for a reduction of 260 deg. of curvature.

The tunnel is 750 ft. long on a 5 deg. curve, with ap-
proach grades of 0.9 per cent and 1.0 per cent from the
south and north respectively, the lighter grade opposing
the direction of loaded movement. These grades are
appreciably heavier than those on the abandoned line but
are considerably less than those on other portions of this

Muskingum Woatershed Conservancy District Railway Relocations and Abandonments

Reservoir Railroad

Awond: et i e Wheeling & Lake Erie...............
Beach Cily covviccrirnissenre e +« Baltimore & Ohio.......cooviinnnne.
Beach City Wheeling & Lake Erie........c..i0..
Bollvar i diniiis i e e e ba s Baltimore & Ohio. ...

(Charles Mill O

Dover ........ v« Wheeling & Lake

Dover vovvoses ... Pennsylvania ..,..

o e S Tl Baltimors & OBIO. ... cnrsasisnsnmses
Mohawlk s vonis i s e e Penngvlvania . oiiisisiainsi vemane ve
Mohawk ......oviiimnninnrsnnsss « BENNSVIVAMIS | +.vonimristoimmn pemumepm s
Wills: Cresle vuiiiaiinnivesas Penngylvania JooniihaangiiiaiiGiing

* Ahandoned.

Length of
Relocated Grading
Line Invalved
Line Affected (Miles) (Cw. Yd.)

....... Carrollton Branch .......civivaiveiininaveiaa, 5.68%

....... Wheeling to Warwick.vovoivivseeeciaansivnees 528 500,000
,,,,,,, Brewster to Zanesville.........c.ovvvnvvnnnen.. 9,33 740,000
....... Akron to Valley Junction...,....cccviceesissns 630,000

..Main Line to Chicago
..Brewster to Wheeling
. Marietta_ Branch

....... Branch LIS vobcisiaascoipioatssviodesios sy, B2 173,000

....... Cleveland-Columbus  .......iciiuicnncnivnsnans i 220,000

....... Walhonding Branch ............ccvvvvnvnn... 19.5%

...... Marietta Brameh . ooiiioiiniiiisam s i . 337 350,000
4,753,000

F Part of this new line is to be owned and used jointly by the Pennsylvania and the Baltimore & Ohio.
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line. The tunnel is in shale that had to be supported as
the headings were advanced ; in fact, it was necessary to
drive wall-plate headings for a considerable distance from
each portal before reaching ground that was sufficiently
stable to permit the use of the full top heading method.
The timber lining that was placed as the headings were
advanced was set with sufficient clearance to permit the
immediate placing of a concrete lining.

The Muskingum valley project, except for real estate
acquisition and highway relocations, is entirely under the
direction of Lieut. Col. J. D. Arthur, Jr., district engi-
neer, Corps of Engineers, U. S. Army. T. T. Knappen,
senior engineer, is chief of the engineering division, and
Gilbert H. Friend, senior engineer, is chief of the rail-
road section. For purposes of administration, the dis-

Odds and Ends . . .

More Standard Gage

The world’s mileage of Russian broad gage track was materi-
ally reduced last month when the Japanese changed 600 miles
of such track in northern Manchuria over to standard gage.

Negus Drives Negus

The Railway Gazette of London reports that, on July 24 last,
engineman J. Negus drove his train from Worthing to Victoria
station, London, with the negus of Abyssinia, Haile Selassie, in
the rear coach. Thus, a Negus was driving a negus.

-Railroader-Manager

There have been several major league ballplayers mentioned
in this department as ex-railroaders, but, so far as is known,
Charles Dressen, manager of the Cincinnati Reds, is the only
ex-railroader who manages a major league team. Charlie used
to be a switchman in the Wabash yards at Decatur, T1L.

Remembers the DeWitt Clinton

Mrs. Fannie J. K. Bailey, who died on August 5 at her home
in Albany, N. Y., was 104 years old, and among her reminis-
cences she told of having taken a ride from Albany westward
to Schenectady on the railroad in 1836, when she was four years
old. This, the first regular railroad in the State of New York,
had then been in operation five years. Mrs. Bailey, journeying
with her parents, was on the way from Thompson, Conn., to
Seneca Falls, N. Y.

Old 999 Aids Roosevelt When Train Gets Stuck

The famous old steam engine 999, which in 1893 set a
world’s speed record for locomotives which has never been
beaten, came to the rescue of President Roosevelt’s special train
in Cleveland recently. The train was parked in the grounds of
the Great Lakes Exposition by a switch engine, which took it in
after heé had debarked, because the switches would not accom-
modate the large locomotive regularly attached to the train.
When departure time came, the switch engine could not budge
the heavy special train. Old 999 was on a near-by siding with
steam up, as part of the exposition features, so railroad officers
had its engineman hook on to the nose of the switch engine.
The president rode for several miles behind the famous locomo-
tive, until it gave way to the regular engine, awaiting the train
in the main railroad yards.

Shovels

One of the lowliest, but one of the most important of the
scores of working tools of railroads—the shovel—had its be-
ginning a million years ago, according to a comprehensive “life
history” of the implement published in the current issue of the
Norfolk & Western magazine. The N. & W. uses approximately
10,000 shovels in its various operations, ranging from the tiny
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trict is divided into four areas, each under the direction
of an area engineer. Each dam project and each of the
railway relocations is under a resident engineer.

The various relocations are being handled as individual
contracts covering all work required for the completion
of the relocations ready for operation, other than the fab-
rication and erection of the steel bridge superstructures,
which are being done by the Mt. Vernon Bridge Com-
pany, Mt. Vernon, Ohio. In one case the track laying is
being handled as a separate contract. With two excep-
tions, the contracts were awarded between April 18,1935,
and September 4, and on June 1, 1936, 2,756,600 cu. yd.
of grading or 58 per cent of the total required yardage
had been completed. Tt is expected that most of the re-
locations will be completed late this year.

eight-gram spade for weighing and testing material on sensitive
scales in its chemical laboratories, to the huge mechanical shovel
weighing thousands of pounds employed in hewing out new
pathways for the “Iron Horse.” Other varieties of railroad
shovels include ladles for dipping molten metal, track shovels,
telegraph post-hole spoons, moulder’s shovels, fireman’s scoops,
stove shovels, perforated shovels for handling oil-soaked bolt
cuttings, etc. The shovel, the magazine quotes Hendrik Van
Loon as saying, was probably invented by a woman. In his
“Man, The Miracle Maker” Van Loon writes, “In the earliest
agricultural communities men did not demean themselves with
work in the fields. They left that to their wives and daughters
and to their donkeys.” He added, that perhaps some woman, who,
tired of breaking her nails while pulverizing the soil, picked up
a stick or a stone and let it do the work of her fingers, and
thus started the history of the shovel.

Poetic Justice?

Eighty-five years ago last week a train on its way from
Brighton to Lewes was derailed at Newmarket Hill. A tie had
been put on the rails. Four people were killed. A 10-year-old
shepherd boy was charged with placing the tie there, tried at
assizes, and acquitted. Exactly a year afterwards, on the same
day, at the same time, at the same place, the boy, Bokes by
name, was killed by lightning.—Railway Gazette.

Accurate Measuring

The following is vouched for by a division superintendent of
the Atchison, Topeka & Santa Fe:

The division on which he was at the time this happened was
handling a heavy traffic and in response to a call for additional
power a number of Santa Fe type locomotives were transferred
from another division. These locomotives, having small diameter
drive wheels, were bulletined to travel at a rather limited speed.
Shortly after these locomotives were put on the division, the
roadmaster reported a bunch of badly kinked rails in a sag
where it was found that one of these locomotives had been
operated considerably in excess of the speed limit. The super-
intendent questioned the engine crews that had been on all of
these locomotives and all of them denied having exceeded the
speed limit. What to do? He thought it over a couple of days
and finally had a happy thought. He asked the division engineer
to send a couple of men out to measure the circumference of the
main drivers on each of these locomotives as accurately as it
was possible to do so, and as luck would have it, he found that
there was an appreciable difference—in fact, as much as seven
inches in the circumference of these drivers due to the difference
in tire wear. He then sent these engineers out on the field to
measure the distance between the kinks in the track, measuring
the distance over a considerable distance so as to strike an
average, and found that these kinks fitted the circumference of
only one of the locomotives. Upon being questioned, the engine
crew of that locomotive admitted that they had been running
pretty fast at the point in question.
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