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DESCRIBE THE PRESENT AND ORIGINAL (iF KNOWN) PHYSICAL APPEARANCE

As it stands tcday, the Wheeling Suspensicon Bridge has the general

appearance of the original structure built in 1849. The massive towers,
anchorage housings, and island approach are all the original stone nasc¢
A 1953 report by the consulting engineers Howard, Needies, Tammen and
Bergendorff indicates that the main cables of the bridge are either
criginal or are additions dating from the 18560 reconstructicn,
The date of the existing stiffening truss is unknown. It is a classic
Howe timber truss with cast iren joint fittings and wreuaoht iron vertic:
tension rods. It is tikely that vu1: ;russ dates from the 1880
reconstruction since it a ferm of th ~rwod and also
hacause several E11 1 2 ~idges in Yirginia bui's
in the 10501 gonlcvad o v T SASS 3 t“uss:s e
araly C& any 43¢ Tnan R R T A T W RTERIvE
undertakan in 1871~

The auxiliary stay

c the time of tne 1871-72
strengthening and fo T

naten Roebling. 1
although the maih

{ I8l
effectively "Roebli id arance ain
cables and vertica 2 le iterad. Wasnington Reoedbiing
and Witheim Rildenbra took 2 strengthening project, aiso
widenad-the distance oeuween the cables and placad the walliways inside
the stringers. This resulted in an improved later2l stiffness.

Changas to the deck made in 1922, 1930, and 1948 were larcely supersedzc
by a complete rebuilding of the docL in 1856, At that time, the roacdway
was widened from 16'3" to 20', while the sidewalks were correspondingly
narrowed. The entire deck was constructed of steel with an open steel
grating for both the walkway and the roadway. Tnis grating rests on
steel floor beams that were chosen in order to reduce tne dead load and
lessen wind resistance.

In spife of these changes, the bridge's presaent condition greatly resers:
that described by the lheeling City Directory of 1851:

The span is 1010 feet from the summit of tower to tower,
leaving the entire width of the river unobstructed.

The summits of the towers on the eastern, or Wheeling shore
are 153 1/2 feet above low water level of the river. Their
actual heignt from the base of the stone work is 82 ‘eeu,
abutment 22 feet, towers 60 feet. ‘ :

The Western towers, on Zane's Island, are 132 3/4 feet;
the abutment is 63 feet, and the co]umns of the towers 69 3/4

feot.
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The summits of the eastern towers are 21 3/4 feet above the
western towers.

The flooring is supperted by twelve iron cables suspended fronm
the towers, 10 large and 2 small ones. The large ones contain

550 strands of number ten wire, and the small ones 140 strancs,

The cables ara anchorad by a successien of Tinks, like those o
a huge chzin, into massive walls of masonry built under Main
Street in Whealing, Those a® the west ond ars anchorsd in 1°
Istand.

The cables are 1339 feet Jong from fastening to fastening.
Their deflection below the top of tha eastern tower is 68 1/Z
feet at a temperature of 44 degrees

The flooring is attached to the cables by wire stays 3/4 of an
inch in diamater, (i.e. vertical suspender rods 3/4" diameler)
varying in length as they approach and raecede from the towars.

The highest elevation of the flooring is immediately over tne
channel of tne river, 212 feet from the Wheeling shore, where
the top of the flooring is a fraction over 93 feet abuve low

water. The height from low water to the tottom of the floorin:

i.e. the lowest projecting timber, is 21 1/2 feet, leaving tha

space, subject to the fluctuations in the denth of the channal.

for the passage of steamboats and other vessels beneath.

oY
1]

The flooring ascends from the Wheeling side for 172 1/2 fee
the rate of 1-28,100 feet in 100; thence it ascends forty f

m

o

more at the rate of 525/1000 feet in 160; thence it descends T
forty feet at the ratz of 925/1000 feet in 100, and tnen csesca:

to the western abutment at the rate of 4-08/100 in 100.

On top of the towers the cables rest on cast iron rollers which

adapt themselves to any movements of the cables occasioned by
changes of temperature or transitory loads.

‘The strength of the bridge, aé computed by Mr. Ellet, is

sufficient to resist 297 tons, or 32 heavily laden road wagonc.

192 horses and 500 people, a weight equal to an army of 4000
men - a greater probable weight than it will ever be required

to sustain.
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| BUHDERSREMIEST thainear: Charles Ellet,

STATEMENT OF SIGNIFICANCE

It can°be arqued that the Wheeling Suspension Bridge is the nation's

most significant extant entadelium enginearing stiructure and that Anziiar
prnenvnbnc nosition as a ieader in the design and constvuction of lcng :
suspension bridoes besan with its successful comnletion. At the tirs o
NI R mmd mia ez i e ‘....-“\:,,. ma Th . a my Teammns myemaaa st

in the world. It was the first wr1d0f To o2 Sullt acrcss tne Unio At

of the world's longest navigable streams, and provided a vital link in 7
National Road. It is the oldest major long soan suspension bridoe in 70
world with a spen of wore than 1000 feat, and is probably the oidest
important bridge in the New Yorid. :

)

As a result of recent research, Charles Ellet, Jr, is emerging from
owsbur1b) and is being recognized as the father of the modern Amarican

suspansion bridge and an engineer of true gar1us who was instrumental in
proposing internal improvements in tr;nsporta jon, water resources, and
flood control for the entire Mississippi - Onio River system. In addiig
Colonel Ellet was chiefly responsible for the defeat of the Confederzis
Maval Forces at the Civil UWar battle of Memshis as a result of his
construction and command of the ram fleet. A wound received during ire
battle was fatal and cut short his briliiant career. The Wheeling
Suspensicn Bridge stands as a fitting tribute to him.

As early as 1816 a charter was grantad to the ‘heeling and Belmont Bridz:
Company for the erection of a bridae at Wheeling, probably in anticipzii:
of the arrival of the Cumberland Pike in 1813. Various factors combines
to delay the building of this bridge, but by 1836 Ellet was in .communica.
with Henry iHoore of Wheeling on the subject and submitted to him a sketon
a possible bridge across the Ohio. There was a further delay, but cn lar
19, 1847, a new bridge charter was obtained and a new board of directors
elected. S Vo

In May 1847, the directors sent invitations to both Ellet and John Reehl®
to present p]ans and cost estimates for a bridge across the east chaurnzi
the river to Wheeling Island. Their selection of these bidders indicate:s
that they had already been influenced in favor of a suspension type of
structure, doubtless for twd reasons: the substanial saving in cost and -
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freedom from pillars that could obstruct river traffic. Besides infl
the design, the directors also determined the aporoximate heicht of ¢
bridge--90 feet above the river. The directors have socmetimes been
accused of gullibility in their hanaling of the engineering problems of
the bridge, but to their cradit it must be said that they were progressive
enough and shrewd encugh to choose the bast of the four generic types of
bridges (suspension, arcn, cantilever, and truss) for their purpose.
They shouid alsc be cormendec vor offering the job to one of the two men
in America capable of building a span of that size.

on
<
=1
g

Ellet the coniract and benan construction in 1847 Tha ©

wWas C { BON Sl ST L aaiG S VS SRV R Zo

a thing of considerabie grace and beauty, it wes not su.f1c rnuk

stiffened to resist the curulative motions resuiting from the burfeting

of high winds. Gn May 17, 18%4, the structure w23z cubjects rsiong
movements and vertical undulations that tossec the floo L
height of the towsrs. £Exczpt for some of the cables, t

collarnsed into tne river. The bridge company, as indic

and by newspager acccunts, summoned Ellet (nat Jonn Ros 3

biograpny has it) to rebuiid the bridge temporarily and UD & jon
range plan for its reconstruction. Timidly, the directors suggested ira:
Ellet might want to place a pier in the middle of the river. He did not
follow their suggestion, but, with the nheip of Captain William K. ¥cComas
superintendent, had a 14' wide version of the bridge functioning again on
a one-way traffic basis within three months. This span was used until tnc

summer of 1859 when i!‘cComas, ncw enginear as well as superintendent,
rebuilt the bridge at a cost of betwesen $35,000 and $40,000. There ar2
indications that he incorporated Roebling principles into his revision
(He spent $50 on a trip to HNiagra Falls to study John Roebling's bricge
across the gorge).

In a 1933 history of the bridge, T.R. Lawson, dean of PPI, states tha
McComas increzsed the number of wires of the bridae by a third, but reducs;
the number of cables from 12 to 4 (which were approximately 7 1/4" in dian-
and were wrapped with Mo. 14 wire). During this 1853 rebuilding, McComec

also added guy wires above and below the bridge on both river banks
and placed wind quys at points along the platform. However, he placad
the walks in an awkward position outside the suspenders. He was able to
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opern his version of the bridge to traffic cn a limited basis on July 22.
1860, and to all trafiic con August 1, 13€0.

A direct Roebling tOUPh came in 1871 and 1872. Under a plan drawn up o
Washington Roebling, Thelm Fildenbrand, engineer for the Roebling

|
Company, and Josenh La 'sen, superintend nt, moved the cables farther
apart and placed th2 sidewaixs insid : iops,  Thev also addad
a system of wira stays inve 30, Hildenbrand aco”
went to worx aon the orid system in particular
Several 1orz inmroveoent Tdaz, the sy o toino
THOOYE e G iZede g il oLl .
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