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FIG. 1—RELOCATION of old National Road near St. Clairsville, Ohio, showing new
high-level viaduct over stream and railway and stone arch of old road constructed in 1826.

Realignment of Old National Road

More than a mile of road near St. Clairsville, Ohio, laid

out in 1826, relocated to reduce curvature—High-level
concrete-arch bidge carries new road over river and railway

CROSSING elimination and
highway-straightening  operation
of more than local interest and

imvolving an expenditure of $306,000 on
a Ihittle more than a mile of highway
has been carried out during the last
twelve months by the Ohio department
of highways. This work was located
about 3 miles east of St. Clairsville,
Ohio, which 1s almost directly west of
Wheeling, W. Va., a few miles across
the Ohio River. It was a revision of
a part of the Cumberland or National
Road, one of the great highways of
history, and this part was built in 1826.
Since being built, the old location had
remained and the old structures, one
of which is shown in the first illustra-
tion, had served the Conestoga freight
wagon and Concord passenger coach as
they are still serving the automobile and
motor truck.

Old and new road

The old road location, as shown by
Figs. 1 and 2, was crooked, and since
its construction (which antedated the
railway) a railway had been built which
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created a grade-crossing at low level.
In 1914 the old road in the stretch being
considered was paved 16 ft. wide with
brick and 6-in. concrete curbs. But
no material change was made 1in align-
ment and structures except to repoint
the old stone masonrv. In profile the
road was up and down hill into and out

of the valley of Wheeling Creek. To
accomplish a road-rail crossing 1m-

provement on the old location necessi-
tated raising the old stone arch bridge.
Considering this fact and the hine and
prohile, a complete relocation and a new
bridge were decided on, leaving the old
road and bridge to serve as an access
road tor the settlement along the rail-
road and creek.

The new location 1n respect to the
old 1s shown by Fig. 2. It included
1.457 miles of road in which was a
viaduct 1,118 {t. long. This more than
a mile of new road has ten curves with
a total curvature of 226 deg. and a

minimum radius of curve of 520.78 ft..
or 11 deg. The old road had 21 curves
with a total curvature of 1,196 deg.
and radn varying from 353.71 to 143.24
it. Little was saved 1in maximum grade
17.?\]3 ]l(‘l‘ cent Hlfl., 7.3(1 per cent new )
but length was reduced 670 f{t. The
grades on the new road are shown on
the profile on kg, 2.

The road structure

The roadway 15 49 {t. wide and -
paved 30 ft. wide with 10:8:10-in. con-
crete. A concrete gutter 4 tt. wide was
constructed in the cuts. The maximum
center-line cut and fll 1s 50 it. How-
ever, the cut slopes, 1 on 1, extend as
far as 125 1t. trom the center line due
to the slope of the present ground.

The wviaduct consists of five rein-
forced-concrete girder spans from 37 to
40 it. c. to c. ot piers; one incased steel-
girder span over the B.&O. R.R., 46
it. long, and four reinforced-concrete
arches of lengths c. to c. of piers 146.5,
132.5, 1185 and 103.5 ft. The height of
the span over Wheeling Creek from low
water to roadway level 1s 89 it. To take
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care of a county side road and minimize
property damage east of the B.&O.
Railroad, a retaining wall from 6 to
30 ft. high and 226 {t. long was bult
on each side of the roadway. A shale
fill from the hill was placed between
the walls to carry the roadway. The
viaduct roadway 1s 34 i{t. wide with a
sidewalk on each side.

As will be seen from plan and profile,
the major construction operations were
two heavy cuts and the viaduct. T1he
gquantities included about 266,000 cu.yd.
(4 rock) on the grade and about 6,500
cu.vd. for the bridge foundations. The
concrete paving ran about 23,300 sq.yd.,
and the concrete in bridge and walls
about 8,000 cu.yd. The viaduct required
about 31 tons of structural and 466 tons
of reinforcing steel. Railings, gutters,

drains, etc., increased these quantities,
Joth the grading and bridge work
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FIG. 2—LINE and profile of relocation of

old National Road, reducing the curvature

970 deg. and eliminating a ratlroad grade-
Crossing.

were adequately equipped by the con-
tractor. In the big cuts well-drills
were used. On the cut at the hill top
at the west end ot the line the contrac-
tor drilled holes 20 {t. c. to ¢. and to the
total depth of the cut, which was as
much as 40 ft. These holes were filled
to the top with carbon sticks, dipped in
liquid oxvgen; a cordite fuse or cord
was placed the full length of the hole
and capped, and four holes were fired
at once. No earth and rock was thrown
from the right-of-way in shooting, and
no windows were broken in a large inn
that was located only 220 {t. from the
center line of the road. This cut was
composed of 10 ft. of earth and from

FIG. 3—CUT AT TOP OF HILL at west end of relocation, showing new concrete

pavement.

FIG. 4~COMPLETED ARCH RIBS of new concrete viaduct with deck construction
In progress it one end.
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20 to 30 ft. of shale in which there was
a 4-ft. laver ot very hard seamed sand-
stone. 1he shots penetrated to the full
depth of the holes, and all rock excep:!
the sandstone was well broken up, bu!
the force of the explosion followed the
seams 1n the sandstone and did not brealk

it up. However, the shooting was well
worth while 1n loosening the shalc.
which facilitated handling with the
shovels.

The cut just west of the viaduct, the
largest cut on the project, contained
90,000 cu.vd., and had a center-linc
depth of 25 to 50 ft., a vertical upper-
slope cut of 90 ft. and contained about
/0 per cent rock—mostly shale, cement
rock and limestone. This cut was first
excavated to the rock, which was about
15 it. below the surtace, and then drilled
with the well drill and shot as described.
However, upon being shot the rock was
scattered over 200 {it. from the center
line and the shot did very little to break
it up, the force of the explosives fol-
lowing the rock seams. Several shots
were fired, but with the same results:
and since the roofs of four homes lo-
cated 150 ft. from the center line were
damaged, this method was abandoned.

An air compressor was secured and
83-ft. holes were drilled and shot first
with black powder, with dvnamite and
finally with vellow powder. This yel-
low powder apparently was the most
easilv controlled, and with dynamite 1n
small quantities 1t was used for comple-
tion of blasting in this cut.

All except 20 per cent of the hauling
was done with 15%-ton trucks, and this
20 per cent was done with crawler
tractors and 6-cu.vd. gravity dump
wagons, which were fairly successful in
mud and on short hauls, their greatest
fault being that the 30- and 35-hp. trac-
tors were not large enough to operate
them efhciently.

Excavating for the {footers of the
bridge was done by shovel or crane
equipped with a clamshell bucket. Steel
sheetpiling was driven to rock to form
a cofferdam for each pier footer and
was then excavated with the clam to
rock. The rock was broken up by
blasting, and 1t was removed by hand
labor and clam. Shoring was not neces-
sary below the bottom of the steel pil-
ing, and no shides or cave-ins occurred
during the placing of forms and the
pouring of the concrete in the footers.
Except for the pier footer in the chan-
nel of Wheeling Creek, the water was
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easily pumped away, and this pier footer
was not especially difficult to keep free
from water. All footings were placed
on rock except the two piers west of
the B.&0O. Railroad, in which rein-
forced-concrete pipe piles were used to
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poured, then the top center, and lastly
the two the ribs. For the
most part the deck was supported by
falsework placed on the arch ribs. This
method was verv successtul since the
railing line on both sides is perfect.
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vas | this settlemer_l-t was probably not a direct concrete was chuted in place, but above superintendent for the contractor on 1]‘1 -
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ull ﬂectlor:l. due to the pouring of concrete. crane in buckets to a bin and chuted or superintendent for the -.uln-n1?t1--u*t 1l
ep! The rihs were poure(! in three pours; buggied into place. About 100 cu.vd. The writer is resident engineer ,:.,l- the
]t,]m first the haunches of the arch were per eight hO}lT.‘fs was placed in this man- Ohio state highway department. .
10
cak
vell
. . s .
a]t‘. Se Ond h l he ]Illllt 11_\' the Port ot New York Au-
the C ~ e lc e | unne thority as its third highway crossing ot
I}lt' Hllllﬂm Hi\t'l' at xt‘u' \'Ht‘k, Iht'
the o l':‘rr‘l Authority having built the George
< | to Be Built at New York Washingion ridge and having b th
line Holland Tunnel turned over to 1t for
)er- | mamtenance and operation subsequent
YOl | : ] L to itn cumplvtinn.
- Bids have been received and a contract is to be let soon The new vehicle tunnel, located
ﬁl"St for the under_rivet section Of one tllbe of a Pl’OieCted ;lhlllll ”liil“‘;l}-' ‘_lt'l\\'t't'll Ihl.' \\il‘t‘ CTross-
yout o O J he Hud R town thoroughtares ot 42d and J4th
ed unnel under the Hudson River at New York Sts., 1s to provide the industrial and
bed. commercial establishments in the miud-
was " i . . : . e town section wi v direct ¢ '
- CTUAL CONSTRUCTION on a published in our issue of March 1, tion with chc 1;:”:_”'"‘{ .tlmt'l 1k]wm!‘“
. « (¢ o ] dls : {
i second vehicle tunnel under the J304.) maaie hiskoas, in N o Iumftn —
fol- Hudson River at New York 1s The Midtown Hudson Tunnel 1s to t'l'hv L'\u't:wit'xlhr nyi ?r\\ 'lrirﬂ'}.- 1
hots expected to be under way within a tew e o ;ti - ]l-d :i O 1}.1\\11}1-_; e

5 . : v * 1OCdAlLle )  § . '
It - weeks, bids having been opened on Feb. MIDTOWN HUDSON TUNNEL, New _L | 1e south tube ot the
! 21 for construction of the under-river York, plan and longitudinal cross-section. prnpmcd‘ tunnel, the one now under
- lo- _ ' ; : The approach street and plaza arrangement construction, the ;tm:rmml lavout of the
i section of the south tube of the Midtown at the New York end of the tunnel as New York aopproaches and : L
o Hudson Tunnel, a two-tube tunnel ex- sm-n_ here has b_;_;n approved by the city :11”[)!'”'1(‘]1 l'nf ll:t 'ttltt]lta \.le :II. ttllldllki
| - tendin fl'() - , - - d mistratcion. € arrangement at the :‘ 'i '’ () A 1€ INCW - l'r“ﬁt'} ClTicl.
and 3 8 m the neighborhood of “’_e:’t New Jersey end has not been approved. ['he New Jersey approach lavout is com-
Erat J9th St. on Manhattan Island to Wee- Modifications are expected to include an plicated by the fact hat the 3 .

hawken and Union City in New Jersey. approach roadway extending across the | ' F g witr v v
and (The amount of the P g il i high land in Union City to connections sharply l):t_(‘k of the railroad vards along
}'cl- . as with the trunk highways west of the city. the riveriront, u]limiitcl}' ru;whin:.: A
Mnost .

e In |
iple- e . I
8 ) TS| |
iling > N .S ? ¥ %wﬂﬂﬂmach
1S 13373 e |
o3 |
wler MIDTOWN HUDS =AY ===y ¢
WN MUDSON b =} | s |
lump . TUNNEL 3BhSY
: Lo vf{r_][JL____ | (]
ul 1n Y- =S v —

I = ﬁ‘:: h f- "_P _]r ][__

atest C ey = , )AI !aza I g |
| b8 —— : - '
._ - > B e : - :

- I all e

. e Nl Penn.s /vanm Pﬁ’ ?.-,'mne/ - ”'r - -L_ w— L—'-l"—

Lrm 2 E —

th » | ' Pfer = l-—-'-'n 4" . kmftdfrpf?ﬁ |
'ran:; Dg : é/fk?vi;; a -—- 1|Ir = ==y -
, v s === 2 1 :
e lC:]I_L_: e R | |- NEW YORK CITY
form s e === 0 500 1000 1500 2000 "

and e wnllow- mxrsqum RR Scalein Ft a : .
m to 38 AYVCR.R : . ¥ 4
p by S ' i 'S . - ¥ }&' oo W I RS < ;

, > 1 ~ . -
hand ; & o E f § n® “* -...-:: Profile Alon L § 3o £ -E.. o § &% i :
eces- 3 -9 P25 R g é-u 31E S s <s@| 91 I |
| pil 3 £33 ¢ P? 3 38 95 Sapy S| = €| |

pil- 3 BxEZ _ b S A H”WL&% Hi-’. e e e
urre{l _j . il ;2 323% < " — - -_. o . m—r \\*420%
oters | -": 29 = IW|31§IT$‘. Leas0n t28eTe TINS
chan- ‘.‘ ...-. ' 0 300 W0 1500 2000 Horizontal Scale in Ft
- was Profile Along C.L.och;oP | f:f: 0 100 200 300 400 500 Ver*ical Scale nFt.




