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1. Name of Property 

historic name: High Level Bridge 

other nametsite number: Million Dollar Bridge 

Mnongahela River Bridge 

2. Location 

street & number: Jefferson Street 

city/town: Fainmnt 

state: W county: Marion 

not for publication: NIA 

vicinity: N/A 

code: 49 zip code: 26554 

h e r s h i p  of Property: Department of Highways 

Category of Property: Structure 

Number of Resources within Property: 

Contributing Noncontributing 

- - buildings -- - sites 
1 - structures 

-- - objects 
1 0 Total 

Number of contributing resources previously listed in the National 
Register: 0 

Name of related multiple property listing: NIA 



4. StatelFederal Agency Certification 
-- - -  

As the designated authority under the National Historic Preservation Act 
of 1986, as amended, I hereby certify that this _X_ ncmination - 
request for determination of eligibility m e t s  the documentation 
standards for registering properties in the National Register of 
Historic Places and meets the procedural and professional requirements 
set forth in 3 6  CFR Part 60. In my opinion, the property meets - does not meet the National Register Criteria. - See continuation 
sheet. 

/0?6/? 1 
Signature of certifyicg offici- Date 

State or Federal agency and bureau 

In my opinion, the property - meets - does not meet the National 
Register criteria. - See continuation sheet. 

Signature of caamenting or other official Date 

- 
State or ~ederal-agency and bureau 

- - - - - - - 

5. National Park Service Certification 

I, hereby certify that this property is: 

- entered in the National Register - 
See continuation sheet. 

- determined eligible for the 
National Register 

See continuation sheet. 
- determined not eligible for the -- 

National Register 
- rermved f r ~ n  the National Register - 
- other (explain): 

- 
Signature of Keeper Date 

of Act ion 

6. Function or Use 

Historic: Transportation 
Transportation 
Transportation 

Current : Transportation 
Transportation 

Sub: road-related (vehicular) 
Sub: rail-related 
Sub: pedestrian-related 

Sub: road-related (vehicular) 
Sub: pedestrian-related 



7. Descr ipt ion 

Architectural Classification: 

Art Deco 

Other Description: Three Span, reinforced concrete bridge 

Concrete 
Metal- Steel 
Brick 

Describe present and historic physical appearance. X See continuation 
sheet . 

General Descri~t ion: The High-Level Bridge is located in F a i m n t ,  West Virginia and spans 
the Mnongahela River (see photo #I). It is a three-span reinforced concrete arch bridge, 
with a beam and slab approach (see photo 442). The bridge was designed by the Concrete Steel 
Engineering Canpany of NewYork and the construct ion work was completed by the John F. Casey 
Canpany of Pittsburgh, Pennsylvania at a cost of nearly $860,000. Construction started in 
the Fall of 1918 and was completed inMay, 1921. The bridge connects downtown Fairmont (west 
F a i m n t )  with east F a i m n t ,  and extends fran the intersection of Merchant and Newton Street 
to the east property line of Wshington Street. Beginning on the east end of the bridge 
there is a series of seven equal "T" beamand girder spans of thirty feet in the clear, which 
are carried on pedestal bents two feet thick to the main east abutment. These spans carry 
the floor of the bridge over the right of way and, historically, the tracks of the 
Mnongahela Railway Ccmpany. The total length of the bridge is 1,266'. Frcm the main east 
abutment the floor of the structure is carried over the river by three 250' span arches with 
open spandrel walls f r ~ n t h e  top of the arch ribs to the bottcmof the floor. This series 
of long spans is abutted on the west end of the westerly arch into the large main west 
abutment. Supporting the arches in the river are two large piers. A total of 782 tons of 
reinforcing steel and 24,800 yards of concrete was used in building the bridge and 1,070,000 
board feet of lumber was required to bui Id the forms (see photos #3 &#4). The integrity of 
the bridge has changed little since its construction, the only major changes being the 
addition of m d e r n  sodium vapor lighting fixtures and the removal of the trolley tracks. 

Arch S ~ a n s  - The three main arches of the bridge each have a clear span of 250', with a rise 
of arch of 52'. The tops of the arches or crown points are 90' above normal water level and 
100' frcm the river bed (see photos # 2 & # 5 ) .  The arch spans consist of two parallel ribs, 
each 5 '  thick X 14' wide, and spaced 14' apart. The section of the springing line is 9' 
thick X 14' wide. All six ribs of the three spans are the same with a 52' rise, a crown 
thickness of 5 ' ,  and a radius of intrados curve of 173'. The ribs are reinforced with 
twenty-two 1-114" diameter steel bars. These bars are held in place by structural steel 
spacer frames which also strengthen the rib against shearing stresses. The thickness of the 
skew-back is 9'. Each arch span contains 1,800 cubic yards of concrete and ninety tons of 
steel bars. 

Walls - Supporting the floor system above the arch ribs are slender transverse walls 
connected at the top by girders, with a curved bottcm line (see photo*). Long cantilevers 
are cast with this girder section overhanging 8' f r m  the outside faces of the walls in order 
to support the sidewalk sect ions (see photo #7). The spacing of the wal Is is l6', center t o  
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center. The walls are 1' 6" thick and are buttressed up frgn the ribs with pilasters. To 
stiffen the taller walls an auxiliary concrete strut with lower arch surfaces ties the walls 
of one rib to the walls of the other. The secondary girders or struts vary in elevation, 
being dropped a little lower on each successive wall from the crown to the pier. The wal I s  
are all reinforced with 3 / 4 "  steel bars. In the upper section of the cantilever wall and 
girder, the design ties the cantilever into both the wail and girder with six 1" diameter 
steel bars. The brackets have a m s t  unusual appearance, in that they are shaped in an 
ellipse from the wall capital to a point frmwhich a curved return of short radius is made 
to the post unit of the parapet. 

Floor Svstem - the floor system of the bridge is quite unique because, historically, i: 
housed a 16" water main on the north side of the bridge and provided for a 2 112' by 2 112' 
conduit on the other, in connectionwith supporting a double track trolley line. The floor 
is divided into several sections. The roadway on each side is made up of a concrete slab 11' 
thick, and a central sect ion 15" thick. A second central sect ion which is also made of a IS' 
thick concrete slab provided for the trolley loading support. Finally, twosw thick concrete 
slabs cover the water main and conduit tunnels. The brackets carry the sidewalk slab of 7 "  
single thickness, from bracket to bracket on the outside of a 2' deep by 8" wide beam to 
support the parapet wall above. This beam is ornamented with depressions that correspond 
with the openings of the parapet (see photo#). Of particularly interesting detail are the 
parapets with 16' panels. Apost is located at each bracket. Historically, in the base of 
the parapet, there were three 2" fibre ducts which carried the wiring for lighting. The lamp 
and the trolley poles were also part of the parapet. These poles, which served to carry the 
supporting guys for the trolley wires, are made of reinforced concrete. Cast with these 
poles is a concrete bracket which historically held two pendant lamps, one above the other 
(see photo M). A service box is located in the base, to which access is made by means of 
a bronze frame and door. Today, these parapets serve as the base for the modern lighting 
fixtures . 

Liehting - Historically, the bridge roadway was lighted by thirty-three light standards; 
sixteen on the north side and seventeen on the south side, the odd pole being required to 
give additional trolley support on the west approach curve (see photo #I). Each pole had two 
fixtures of spun bronze with pendant glass, 6" x 10" x 12", and was equipped with one 200- 
watt lamp in each fixture (see photo #11). There are four end poles cast with four brackets 
carrying eight fixtures to each standard. There were four 200-wat t and four 100-wa t t lamps 
on each end pole. Today, the bridge roadway is lighted by m d e r n ,  standard sodium vapor 
lighting fixtures. 

Historically, the pole lamp circuits were arranged so that one or two lamps per pole, as we1 1 
as one or two lamps per alternate pole, could be used. There were channel and pier lamp 
circuits, abutment housing circuits, abutment stairwell circuits, comfort station lighting, 
cleaning equipment circuits and flag pole circuits. All circuits were led into one control 
pane 1 board . 
Balconies and Flag Units - Historically, at each balcony (four in all) there was a flag unit 
with a specially designed bronze base (see photos #10 &#11). In each base was placed a 
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center. The walls are 1' 6" thick and are buttressed up frcmthe ribs with pilasters. To 
stiffen the taller walls an auxiliary concrete strut with lower arch surfaces ties the wa1 Is 
of one rib to the walls of the other. The secondary girders or struts vary in elevation, 
being dropped a little lower on each successive wall from the crown to the pier. The walls 
are all reinforced with 3 / 4 "  steel bars. In the upper section of the cantilever wall and 
girder, the design ties the cantilever into both the wall and girder with six 1" dianieter 
steel bars. The brackets have a most unusual appearance, in that they are shaped in an 
ellipse from the wall capital to a point frmwhich a curved return of short radius is made 
to the post unit of the parapet. 

Floor Svstem - the floor system of the bridge is quite unique because, historically, i t  
housed a 16" water main on the north side of the bridge and provided for a 2 112' by 2 1 / 2 '  
conduit on the other, in connectionwith supporting a double track trolley line. The floor 
is divided into several sections. The roadway on each side is made up of a concrete slab 11" 
thick, and a central section 15" thick. Asecond central section which is also made of a 15" 
thick concrete slab provided for the trolley loading support. Finally, two 5" thick concrete 
slabs cover the water main and conduit tunnels. The brackets carry the sidewalk slab of 7" 
single thickness, from bracket to bracket on the outside of a 2' deep by 8" wide beam to 
support the parapet wall above. This beam is ornamented with depressions that correspond 
with the openings of the parapet (see photo#7). Of particularly interesting detail are the 
parapets with 16' panels. Apost is located at each bracket. Historically, in the base of 
the parapet, there were three 2" fibre ducts which carried the wiring for lighting. The lamp 
and the trolley poles were also part of the parapet. These poles, which served to carry the 
supporting guys for the trolley wires, are made of reinforced concrete. Cast with these 
poles is a concrete bracket which historically held two pendant lamps, one above the other 
(see photo #8) .  A service box is located in the base, to which access is made by means of 
a bronze frame and door. Today, these parapets serve as the base for the modern lighting 
fixtures. 

Liehtinq - Historically, the bridge roadway was lighted by thirty-three light standards; 
sixteen on the north side and seventeen on the south side, the odd pole being required to 
give addi t ional trolley support on the west approach curve (see photo #I). Each pole had two 
fixtures of spun bronze with pendant glass, 6" x 10" x 12". and was equipped with one 200- 
watt lamp in each fixture (see photo #11). There are four end poles cast with four brackets 
carrying eight fixtures to each standard. There were four 200-wat t and four 100-wat t lamps 
on each end pole. Today, the bridge roadway is lighted by m d e r n ,  standard sodium vapor 
lighting fixtures. 

Historically, the pole lamp circuits were arranged so that one or two lamps per pole., as well 
as one or two lamps per alternate pole, could be used. There were channel and pier lamp 
circuits, abutment housing circuits, abutment stairwell circuits, comfort station lighting, 
cleaning equipment circuits and flag pole circuits. All circuits were led into one control 
panel board. 

Balconies and Flae Uni ts - Historically, at each balcony (four in all) there was a flag unit 
with a specially designed bronze base (see photos #10 &#ll). In each base was placed a 
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steel pole with a gold leaf covered hamnered copper eagle as a finial (see photo #11). Tht. 
poles were 54' high above the sidewalk level and were 3-112" in diameter at the base and 3 '  
in diameter at the top. Each bronze base also encased four search 1 ights which focused a: 
the flag and finials. Today, only the balconies and bronze bases remain. 

Roadway - The roadway on top of the bridge is 40' fran curb to curb, with two 7' sidewalks 
carried on concrete brackets, cantilevered out 9' f r m  the transverse walls. The tot3 
length of the brackets is 58' 6" (see photo #I) .  Historically, the roadway was paved wi t i  
brick paving blocks. Today, the roadway is paved with w d e r n  asphalt. Historically, thc 
trolley tracks began on the west end of the bridge in a single track on centerline. T h i -  
track continued on centerline 215' 6" to a "Y" and became double tracks with 10' 6" spacin5 
between centerline, and equal distance fran the bridge centerline. This double trac!: 
extended across the bridge to a point about 50' from the east end of the bridge where 
second "Y" again laid into a single track which extended to the end of the bridge. 

Abutments - The abutments are 57' long by 34' wide (see photo #9). They are solid concrel? 
up to the top elevation of the arch ribs. From this elevation to the floor slabs they ar.2 
reinforced concrete walls with floors about 12' apart, thus forming a house of four stories. 
Historically,windows of different shapes provided light and ventilation and doors and stair 
wells made these floors accessible to the public. Access to the stair wells was made frm 
the top of the bridge, by entering one of the four balconies. On both sides of the flag pole 

- .  bases, are circular stairways which lead to an entrance in the abutment under the pole base 
slabs. These connect up with the stair wells on one side and the first top floor on the 
other side by a set of steps. The stair wells continue down connecting up each floor of the 
abutments. They are so arrangedwith exit doors, that historically, one had access from the 
bridge deck to Cleveland Avenue and the Baltimore and Ohio Railroad company freight shed on 
the west, as we11 as thervbnongahela Railway Company property andWalter Street on the east 
side. The steps in the stairwell are all uniformwith 7" risers and 10" treads. 

River Piers - The river piers are hugemasses of solid concrete and steel reinforcement, 38' 
wide at the bottom, sloping up under water to 25'(see photos #2 &#5). The shaft rises from 
this elevation, slightly battered on both sides, to a width of 22' at the springing 
elevation. Both upstream and downstream ends of the shaft are circular, the upper port ion 
of both ends being shaped with a cast band and conical coping. Both piers are identical in 
dimensions. The piers are heavily reinforced with 1" diameter steel reinforcement. 



8. Statement of Significance 

Certifying official has considered the significance of this property in 
relation to other properties: national 

Applicable National Register Criteria: C , A  

Criteria Considerations (Exceptions) : NIA 

Period(~) of Significance: 1921 

Significant Dates: 1918 - 1921 
Years of Alterations: 1950's 

Significant Person(s): 

Cultural Affiliation: NIA 

Architect/Builder: Concrete Steel Engineering Co. (New York) 

Builder: John Casey Company of Pittsburgh 

State significance of property, and justify criteria, criteria 
considerations, and areas and periods of significance noted above. 
X See continuation sheet. 

The "Million Dollar" High Level Bridge in Fairmnt, West Virginia is a major engineering 
achievement. The High Level Bridge ranks with a select fewmonumental reinforced concrete 
arch bridges in the nation which ushered in a new age in bridge building with bold new 
structural forms optimizing the physical properties ofwhat was then a newbuildingmaterial. 
This bridge, with its refined architectural details and bold structural forms was executed 
on a scale unknown even a decade earlier. It represents the beginning of the mature modern 
period wi th i ts use of reinforced concrete. 

In conjuction with its importance to engineering, the High Level Bridge is also quite 
significant to transportation inWest Virginia. The erection of long reinforced concrete 
arch bridges coincides with the national better roads movement promoted by theunited States 
Bureau of Roads and other federal agencies to get rural h e r i c a  "out of the mud." At the 
time of its opening in F a i m n t  in 1921, there was not a single paved road out the 
neighboring city of bbrgantown. The erection of literally thousands of short and medium 
concrete bridges and a few truly monumental structures were the most visible parts of the 
good roads movement. 

Portland C a m n t  was used as an inexpensive substitute for stone masonry. Not only was i t  
cheaper, but because i t  could be molded in its plastic state into any shape that could be 
formed, i t  was a much m r e  versatile building material. This artificial stone, as i t  was 
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called, had the same inherent weakness in tension found in natural stone. Thus, t h c  
provision of iron or steel reinforcing in an area of tensile stress overcame this weaknesc 
and in so doing created a new building material which has found worldwide acceptance. In- 
deed in our day, i t  could be called the universal building material. 

Portland Cement was patented by Joseph Aspdin in England in 1824. However, its widesprea:, 
use in the United States did not occur until the 1890's. This cement was quite superior r c  
natural hydraulic cement since i t  was a careful blend of separate components and was fireil 
at much higher temperature, approaching incipient fusion. By the beginning of the 20t: 
century, i t  had largely replaced natural cement. During this period, the first pioneerin= 
efforts in the developnent of reinforced concrete were made by Joseph Wnier. Like Josepi.. 
Paxton who was responsible for the Crystal Palace in 1851, JosephPrbnier of Paris was alsc 
a gardener. In 1861 he constructed flower pots, tubs and tanks of concrete reinforced wit? 
wire mesh. There had been earlier experiments with reinforced concrete but Mnier's wor!~ 
brought attention to the newmaterial. At the same time theFrench engineer, Coignet, become 
the first to pub1 ish information on the principles of reinforced concrete and suggested i t s  
use for beams, arches, and other structural applications. 

By the 1890's, a number of European patented systems, including those of rvbnier, Melan 
andHenebiquewere available i n h r i c a .  The chief concernof British andknerican engineers 
at this timewas the development of fireproof building systems. This certainly characterized 
the earlywork ofWlkinson inEngland andHyatt inherica. Hyatt correctly understood the 
use of reinforcement in beams and verified his ideas in a series of tests performed by 
Kirkaldy in London with results published in London in 1877. Hyatt's work was well in 
advance of his time and his insights into the behavior of reinforced concrete were in a sense 
rediscoveredmore than a decade later. P.H. Jackson, anherican engineer, is also credited 
with the use of reinforced concrete as early as 1877. The most important early use of 
reinforced concrete in America is the work of English engineer, E.L. Ransome in California 
in the 1880's and 1890's. Engineers, like Ransome, ut i 1 ized reinforced concrete in new ways 
that freed the material fran being used in an imitation of masonry or timber beams. The 
first step was the use of the material in mnolithic structures in which the floor slabs, 
beams and columns were all cast without joints. The second major development began in 
Pmerica as early as 1902 when Norcross and Turner experimented with construction of flat 
slabs (slabs resting directly on columus without the use of beams). In such floors 
the concrete was required to bend in two directions, The next step was the construction of 

three dimensional shells in reinforced concrete. With these developments, the full potential 
of reinforced concrete was realized. In 1894, EdwinThatcher introduced theMilan systemof 
reinforced concrete arches andbuilt the first reinforced concrete bridgeof significant span 
inherica. During the next decade, numerous systems were developed using various patented 
reinforcing bars. It was hardly a time of orderly development, but like the early 
developments of the metal truss bridge, a period of intense competition. Until the end of 
the 1920's, when the day of standardized catalog bridges was waning and bridges were custom 
designed by highway departments and built by bridge contractors, the LutenBridge Company of 
York, Pennsylvania dominated the fieldof reinforced concrete bridges in theMiddleAtlantic 
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region. There were numerous local firms active in building concrete bridges during ths: 
period, but none rivaled the ubiquitous Luten Bridge Campany in the number of bridges bui 1 t .  

The first long span bridge in concrete, however, was constructed in plain concrete withou: 
the benefit of reinforcement in the main arches. The Walnut Lane Bridge, with a clear spar, 
of 233 ' ,  was the longest of its kind when completed in 1908. This was perhaps the w s -  
significant fixed arch bridge of its day and was the beginning of the long span fixec 
reinforced concrete bridge which became the hallmark of American concrete bridge 
architecture. Inmarked contrast was themighty TunkhannockCreek viaduct for the Lackawann; 
andWesternRailroadatNicho1son,Pennsylvania,with ten semi-circular arches giving a tota. 
deck length of 2230'. It was the largest concrete bridge ever built, and was under 
construction from 1911 to 1915. It is the acme of a long line of plain concrete bridges. 
In a real sense, i t  represents the finest of the Rwran approach to bridge building. Nothinp 
like i t  has ever been built since. 

Beginning in 1915, C.A.P. Turner and Frederick Cappelen erected a number of fixed arc? 
bridges noted for their long spans, elegant appearance and attention to architectural detail 
They were amongst the first of the monumental concrete arch bridges build in Pmerica. The 
Cappelen Mezmrial Bridge was under construction f r m  1919 to 1923 and was perhaps this 
engineer's finest work. It was a contemporary of the F a i m n t  High Level Bridge. Bridge 
engineers in California, whowere also designing fixed arch bridges camparable to those in 
Minnesota, led theway a decade later by designing the great Bixby CreekBridge, near C a m e l ,  
California, whichwas completed in 1933. Conde B.McCulloughwas responsible for a series 
of concrete arch bridges along the Oregon coast during this time. All of these bridges are 
noted for their refinement of formand detail and especially for their monumentally. They 
represent a bold new use of reinforced concrete which is quite lacking in the massive 
Tunkhannock Viaduct. 

Thus, one can see the conception, design and construction of the High Level Bridge in 
F a i m n t  as representative of the latest in bridge builders' art. As such, i t  compares very 
favorably in every way with contemporary bridges being erected at the time. It is certainly 
the largest andmost significant reinforced concrete arch bridge inWest Virginia, and i t  
provides a truly monumental gateway to the center of Fainnont. Equally important, the High 
Level Bridge is symbolic of the nation's attempt to provide a network of paved roads and 
bridges to provide a modern transportation system for rural America, while at the same time 
providing proven access to cities and towns for automobiles and comnercial vehicles. 
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- See continuation sheet. 
Previous documentation on file @PSI: H / A  
- preliminary determination of individual listing (36 CER 67) has been 

requested. 

- previously listed in the National Register 
- previously determined eligible by the National Register 
- designated a National Historic Landmark 
- recorded by Historic herican Buildings Survey # 

- recorded by Historic herican Engineering Record # 

Primary Location of Additional Data: 

- State historic preservation office 
Other state agency - 

- Federal agency 
- Loca 1 government 

x University, %st Virginia University 

x Other - -  Specify Repository: %st Virginia and Regional History Collection 



10. Geographical Data 

. . Acreage of Property: Approximately 1.6 acres 

UIMReferences: Zone Easting Northing Zone Easting Northing 

A 17 573885 4370460 B - 
= - -  D - -  

- See continuation sheet. 

Verbal Boundary Description: - See continuation sheet. 
Beginning at the intersection ofMerchant andNewton Street, extendingwestward 1,266 

feet and spanning the Mnongahela River to the east property line of Washington Street. 

Boundary Justification: - See continuation sheet. 
The boundary for the High Level Bridge is defined by the actual dimensions of the 

bridge. 
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