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John A. Roebling Bridge

Covington-Cincinnati Bridge

A bridge across the Ohio River connect-
ing Cincinnati, Ohio, and Covington, 
Kentucky, was suggested in the 1820s. 
A charter for the bridge was granted 

in 1826 by the State of Kentucky and a second 
charter approved by Kentucky in 1840. Charles 
Ellet, Jr. (STRUCTURE, October 2006) submit-
ted a plan for a wire cable suspension bridge in 
the same year. He was at the same time promoting 
wire cable suspension bridges across the Schuylkill 
River at Philadelphia and the Mississippi River at 
St. Louis. Nothing much happened until 1845 
when the local newspapers were writing that Col. 
Steven H. Long had proposed a bridge at a cost of 
$185,000 that would be 85 feet above low water. 
In February 1846, the Covington and Cincinnati 
Bridge Company was chartered again by the state 
of Kentucky, but the Ohio legislature would not 
approve it based upon objections by steamboat 
operators and others. It was then that John A. 
Roebling (STRUCTURE, November 2006) 

went to Cincinnati to 
advise Covington pro-
moters on a bridge. At 
the time, he had only 
finished his Allegheny 
Aqueduct Bridge and 

was competing with Ellet for a bridge across the 
Niagara River below the Falls and one over the 
Ohio River at Wheeling, both of which he lost 
to Ellet. On September 1, 1846, he wrote a long, 
detailed report which began with:

REPORT AND PLAN FOR A WIRE 
SUSPENSION BRIDGE, PROPOSED 
TO BE ERECTED OVER THE OHIO 
RIVER AT CINCINNATI.
By JOHN A. ROEBLING, Civil Engineer
The object of the following report, is to 

explain the principal features of the accom-
panying plan of a Wire Cable Suspension 
Bridge, proposed to be erected over the Ohio 
river between Cincinnati and Covington, and 
to present such data to the consideration of the 
public, as to enable it fully to discuss the merits 
of the enterprise, and to decide, whether it is 
deserving of a general support, or not.
Whatever we undertake in opposition to 

public opinion, if that opinion is the result of 
a careful investigation, must turn out a fatal 
enterprise, and can not succeed in the end. 
In this report, therefore, we will endeavor to 
be guided by truth and facts alone. We invite 
those who interest themselves, either for or 
against, to meet us in the same spirit, in those 
discussions, which no doubt will be carried 
on, before the public mind can rest satisfied.

[After listing all of the sections of his report, 
Roebling continued:]

The idea of bridging the large rivers of the 
west could not be entertained before the system 
of suspension bridges was fairly introduced. 

An attempt at this mode of building in the 
United States was made about forty years 
ago, when a number of chain bridges were 
erected upon a rude and insufficient plan. 
Although these attempts failed, they clearly 
demonstrated the practicability of the system. 
That no further efforts were made to perfect the 
plan, was not so much owing to the difficulty 
of construction, as to the great abundance 
of good timber in most parts of the country, 
which greatly facilitated the construction of 
wooden bridges, and reduced their first cost.
The solution of the problem of crossing large 

and deep rivers with great spans and at high 
elevations was left to modern engineering. It 
has been fully solved by the application of the 
principle of suspension. Numerous structures of 
the kind have been reared in different parts of 
Europe in the course of this century…
It would appear that spans of 400 feet are 

ample for all purposes of navigation. But there 
is no necessity of adopting this limit on the Ohio 
river. The construction of suspension bridges 
is now so well understood, that no competent 
builder will hesitate to resort to spans of 1500 
feet and more, where localities may require it, 
and where the object will justify the expense…
The length of the bridge, from center to center 

of the abutments is 1570 feet, total length, 
including approaches, 2070 feet. Two spans are 
proposed, which will meet in the center of the 
river upon a gigantic stone pier of 200 feet high. 
Three-fourths of the whole suspended weight of 
the bridge will be supported by this pier.

A large stone pier in the middle of the river did 
not appeal to the shipping interests. Without the 
approval of the Ohio State Legislature, nothing 
was accomplished. In 1849, Ohio approved a 
charter with the proviso that the bridge not con-
nect directly with any street in Cincinnati. On 
January 15, 1849, Charles Ellet made another 
proposal in the form of a letter with the title:

LETTER ON THE PROPOSED 
BRIDGE ACROSS THE OHIO RIVER 
AT CINCINNATI, WITH A SINGLE 
SPAN OF 1400 FEET, AND AN 
ELEVATION OF 112 FEET ABOVE 
LOW WATER.
It is now nine years [1840] since I gave 

formal assurances to many of your citizens that 

Bridge in 1867.
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it was quite within the present state of art 
and mechanical knowledge, to throw a 
bridge over the Ohio, which should offer 
no obstruction to the current, nor appre-
ciable impediment to the navigation…
I propose to place no masonry, or work of 

any sort whatever, nearer to the center of 
the channel than the stores now standing 
on the landing; or to keep the abutments 
700 feet back from the center of the river 
on each side – thus spanning the whole 
stream with a gigantic arch of fourteen 
hundred feet opening…
The elevation to be given to the floor-

ing is a question of equal moment; but 
legislation in other states has already 
established certain limits which will 
serve in some degree as a guide in this 
part of the inquiry, here can certainly 
be no injury done to the navigation, if 
the boats that pass under the platform 
are obliged in their trips to pass beneath 
other bridges as low or lower.

[Ellet concluded with:]
Estimating all these circumstances at their 
value, and making fair allowances for 
reasonable contingencies, I have no hesita-
tion in assuring you that this work can be 
completed in a style worthy of its position, 
and the grandeur of the project, for the 
sum of three hundred thousand dollars…
By the adoption of a single arch, span-

ning the whole river at once, and giving 
ample space above, the navigation will 
be fully protected; and there exists no 
other interest that has a right to object.

In March 1849, the Scientific American 
wrote, “Mr. Ellet proposes to build a sus-
pension bridge over the Ohio, between 
Cincinnati and Covington, to cost 
$300,000, and not to interfere with the 
navigation. The gigantic arch is to be 120 
feet above the center[sic] of the river at low 
water, or fifty-two feet above the great flood 
of 1832 – the towers for the suspension 
of the wire cables 230 feet high – twenty 
cables four inches in diameter, capable of 
sustaining a weight of 7000 tons...”
Ellet then presented his designs to the 

Ohio legislature, but his proposal was 
rejected and the project put on hold. In 
1856, the legislatures dropped the required 
clear span length from 1,400 to 1,000 feet, 
and Roebling submitted a new design, with 
a 1,057-foot span and with no tower at mid 
span. This proposal was accepted. There is 
no record that Ellet submitted a plan with 
the 1,000-foot clear span.
Roebling began work on the Covington 

Tower in September 1856. After stopping 
work for the winter, he was not able to start 

work until July 1857 on the masonry. Work 
stopped completely later in the year due to the 
financial panic of 1857. During this time, the 
two towers were built up just above water level 
and stood as stark evidence of the financial 
situation of the company. Work did not start 
again until January 1863, during the civil war, 
when it became clear to some investors that 
the bridge would be a good investment. Two 
pontoon bridges across the river were insuf-
ficient to support the war effort. New bonds 
were sold in 1863, and work began. With the 
lack of supplies and manpower, progress was 

slow until after the war ended in April 1865. 
Roebling then sent his son, Washington A. 
Roebling, to take charge of the bridge. He 
had graduated from Rensselaer Polytechnic 
Institute in Troy, New York, in 1857 and had 
worked with his father on the Allegheny River 
Suspension Bridge. He then served in the Civil 
War until March 1865, resigning as a Lt. Col. 
At that time, the towers and anchorages were 
complete, and they were ready to receive the 
wire cables. The spinning was completed in 
June 1866 after which the deck was hung.
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Roebling wrote a long final report to the 
Trustees of the bridge, dated April 1, 1867, 
in which he not only described the bridge 
he built but why he built it the way he did. 
All civil engineers and engineering students 
should read this report, so they learn the con-
ditions under which Roebling and Charles 
Ellet worked just before and after the civil 
war. Excerpts from the report include:

Thus united by strong cords of wire, we 
all fervently hope, for the sake of a common 
country, that these two great commonwealths 
will forever continue to use this national 
highway as a perpetual link of mutual inter-
ests and amicable relations, commercially, 
as well as socially and politically.
To comply with this act, the distance 

from center to center of towers measures 
1,057 feet, which leaves a clear space of 
1,005 feet between the bases of masonry.
The two small spans left open between the 

abutments and towers are each 281 feet from 
face to center of tower… As the bridge stands 
now, its elevation is 103 feet in the clear at 
a medium temperature of 60 degrees, rising 
one foot by extreme cold and sinking one foot 
below this mark in extreme heat.

[On the towers, Roebling wrote:]
It is a difficult task to produce a proper 

architectural effect when designing towers 
for a suspension bridge of large dimen-
sions. Highly ornamented masonry may 
be built, but it looks out of place, when the 
general impression should be that of sim-
plicity, massiveness and strength. On the 
other hand, a public work, which forms 
a conspicuous landmark across a great 
river which separates two large cities, both 
abounding in highly ornamental facades, 
should also serve as a model of appropriate 
architectural proportions. Public works 
should educate public taste; at any rate, 
should not violate it. In the erection of 
public edifices, therefore, some expense 
may and ought to be incurred in order to 
satisfy the artistical aspirations of a young 
and growing community.

[On the anchorage chains and cables:]
Each chain is composed of 9 links, of an 

aggregate length of 92 feet. The lower links 
consist of 14 and 15 bars, alternately, each 
bar 10 feet long from center to center of 
eye, 9 inches wide and 1½ inches thick, 
making a solid section of 12 square inches. 
The eighth and ninth links are formed of 
17 bars, with an aggregate section of 190 
square inches, while the lowest link has a 
section of only 168 square inches…
The bridge floor is suspended to two 

cables. Each cable is composed of 5,180 
wires, No. 9 gauge, and forms a cylinder of 

12½ inches in diameter. Eighteen feet of 
this wire weigh one pound, and 60 wires 
have an aggregate metal section of one 
square inch. The deflection of the cables 
is 89 feet at a medium temperature…The 
cables of the Ohio bridge are wrapped 
from end to end with No. 10 wire.

[On the subject of suspending:]
Except one hundred in the center of the 

main span, they are all made of wire rope. 
To obtain more stiffness the short ones in 
the center are made of solid rods 1¾ inches 
diameter. The rope suspenders are 5 inches 
circumference [1.6-inch diameter], 
equivalent to 45 tons ultimate strength. 
Those next to the towers are greatly relieved 
by the action of the stays, and consequently 
reduced to 36 tons strength.

[On the deck system:]
The total width of the floor is 36 feet 

between the outside railings. The cables are 
suspended between the roadway and side-
walks, and they form, therefore, together 
with the suspenders and stays, division 
lines. Inside of the suspenders two lines of 
iron trusses 14 feet high, extend over the 
whole length of the bridge from abutment 
to abutment... Every 5 feet, corresponding 
to the suspenders, iron beams, 39 feet long 
are attached to the latter. These beams are 
made of two pieces, spliced in the center; 
their section is of the usual beam pattern, 
7 inches deep, weighing 20 lb. per foot 
lineal… Under the roadway, each beam 
is further strengthened by truss rods, which 
pass under the center girders…

[On stays:]
The general plan which I have always 

pursued in my works insures, by the heavy 
contraction of the cables in the center of 
the span, great lateral stability at this 
point. The larger and heavier the span, 
the greater will be its comparative sta-
bility at the center… Aside from simply 
stiffening the floor, the stays are rendering 
another and very important service; they 
effectually insure equilibrium between the 
main and half spans.
Without the stays and trusses, the eleva-

tion of the bridge floor would be too light 
in appearance, as compared to the mas-
siveness of the towers. As it is, the whole 
has a pleasing effect, and at the same time 
presents strong and reassuring proportions, 
which inspire confidence in the stability 
of the work.
Where the cables enter the towers on the 

river side, 19 wire ropes, each 2¼ inches 
diameter, will be noticed descending in 
straight lines to different points in the 
floor. Crossing the suspenders diagonally, 

the two are connected by wire wrappings, 
which keep them firmly in their position. 
Thus a network is formed that occupies 
the same inclined plane, which coincides 
with that of the cables. The total number 
of stays in the main span is 76.

[On decking:]
The roadway for vehicles is divided into 

two tracks, which compels wagons to keep to 
the right, and to follow each other in succes-
sion. By this arrangement all confusion and 
turning out is avoided, and more teams can 
be passed than would otherwise be possible.

The bridge opened for pedestrian traffic in 
November 1866. The official opening was held 
on January 1, 1867, even though finishing up 
work went on for another six months. Its total 
cost was $1,491,110, making it the most expen-
sive bridge built in the United States at the time. 
What Roebling had done was build a 1,057-foot 
long suspension bridge taking the record from 
Ellet’s Wheeling Bridge at 1,010 feet. It would 
remain the longest bridge until the Brooklyn 
Bridge opened in 1883, with its span of 1595 
feet 6 inches. Between 1895 and 1899, Wilhelm 
Hildenbrand, John A. Roebling’s assistant in 
the preliminary plans for the Brooklyn Bridge 
and Washington A. Roebling’s assistant on the 
final plans and construction of the Brooklyn 
Bridge, added two 10½-inch diameter cables 
and anchorages while widening and replac-
ing the suspended structure without stopping 
traffic. Tolls were removed in 1963 after the 
Commonwealth of Kentucky purchased the 
bridge in 1962. Kentucky purchased it as the 
state line ran to the northerly bank of the Ohio 
making most of the bridge in Kentucky.
In 1982, the bridge was officially named the 

John A. Roebling Bridge. A statue of Roebling 
was placed in a park in 1988 on the Covington 
side, with Roebling holding a ruler in his left 
hand with plans laying on a rock at his feet. It was 
named a National Historic Civil Engineering 
Landmark in 1982 and added to the National 
Register of Historic Places in 1975.▪

Bridge after rehab in 1896, note sidewalks 
wrapping around the towers.
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