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HISTORIC AMERICAN ENGINEERING RECORD 

RAINBOW ARCH BRIDGE 
(Main Street Bridge) 

(32BA42) 
(NDDOT Bridge No. 94-920.914) 

HAER No. ND-14 

Spanning Sheyenne River at Main Street E., Valley City, Barnes 
County, North Dakota 

1925-26 

James Barney Marsh 

NIA 

NIA 

The Rainbow Arch Bridge was listed on the National Register of 
Historic Places in 1997 for the following five reasons: 

1. As the only documented bridge in North Dakota which was 
built according to a patented design; 

2. Aesthetic merit; 
3. Overall design, including decorative concrete 

balustrade/parapet, indicating historic concern for visual detail; 
4. Date of construction and builder are firmly documented; and 
5. The only through-arch bridge in the state of North Dakota 

Charlotte Brett, Kadrmas Lee & Jackson 

Pursuant to the Memorandum of Agreement between the North 
Dakota State Historical Society, the North Dakota Department of 
Transportation and the Federal Highway Administration, this 
document has been prepared in mitigation compliance with 
Section 106 of the National Preservation Act of 1966, as 
amended. The purpose of this document is to provide a record of 
what is significant and valuable about Valley City's first Rainbow 
Arch Bridge, constructed over the Sheyenne River in 1925-1926. 
The first Rainbow Arch Bridge was removed and replaced with a 
new Rainbow Arch Bridge in 2004. 

Kadrmas, Lee & Jackson would like to acknowledge the 
contributions of Rebecca R. Heise, Historian at the Barnes County 
Historical Society, for her collection of Valley City Times-Record 
articles pertaining to the Valley City Rainbow Arch Bridge. Her 
collection helped immensely with the research and writing of this 
report. 
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1899 A twenty-year old wood bridge over the Sheyenne River is replaced with a 20'-0" 
wide steel bridge spanning 130' -0". 

1912 James Barney Marsh receives patent No. 1,035,026 for the Marsh Rainbow Arch 
Bridge design. 

1924 East Main Street in Valley City is paved just east of the site of the future Rainbow 
Arch Bridge. 

1925 The Marsh Engineering Company of Des Moines, Iowa, designs what will 
become the Valley City Marsh Rainbow Arch Bridge. The bridge is built by the 
Minneapolis Bridge Company and financed with federal, state, and county funds. 

1925-1926 The Rainbow Arch Bridge is constructed across the Sheyenne River on East 
Main Street, Valley City. The new structure has a width of 24'-0" and a span of 
125'-0". The steel structure built in 1899 is moved approximately 20'~30' north to 
carry Main Street traffic during construction. 

1975 
1976 The North Dakota State Highway Department publicly expresses the desire to 

replace the bridge with one of a wider design. 

2004 The Rainbow Arch Bridge is removed and replaced with a new Rainbow Arch 
Bridge that is 20' longer and 20' wider than the historic bridge. 
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I. PHYSICAL DESCRIPTION AND CONDITION OF THE BRIDGE 

The Rainbow Arch Bridge was a combination structural steel and concrete bridge. It weighed an 
estimated 1,655 tons, with nearly 43,000 pounds of structural steel, 800 cubic yards of concrete, 
and 70,000 pounds of reinforcing steel. 

Two concrete abutments, each 25'-5" deep and 25'-6" long, were adorned with parapets (walls) 
with decorative endposts that bordered the roadway. The abutments were supported by a total 
of 170 round timber piles, each approximately 30' in length. 

The bridge had dual arches which spanned 125' from abutment to abutment. The arches were 
anchored within the abutments and extended to more than 20 feet above the roadway, giving 
the bridge its distinctive rainbow shape. Each arch was approximately 3' wide and 3' deep, with 
a radius of nearly 84'. The west ends of the arches contained a bronze plaque, measuring 19 
7/8" wide by 11 ·11/16" tall, which listed: 

FEDERAL AID PROJECT NO. 247 D 

DESIGNED BY 
MARSH ENGINEERING CO. 

DES MOINES, IOWA 

BUILT BY 
MINNEAPOLIS BRIDGE CO. 

MINNEAPOLIS, MINN. 

UNDER THE DIRECTION OF 
NORTH DAKOTA STATE HIGHWAY COMMISSION 

AND 
UNITED STATES BUREAU OF PUBLIC ROADS 

CITY OF VALLEY CITY COUNTY OF BARNES 

Two overhead struts provided a perpendicular connection between the arches and helped 
maintain stability of the structure. Each strut was 25' long and 3' tall, with a thickness of 14" on 
the top and bottom, tapering to 6" at the center. The inscription "1925" was cast into the 
concrete at the center of the outside face of each strut, to be seen from the roadway traveling 
east or west. 

Ten vertical hangers, spaced 10'-6" apart, suspended from the arches and tied to the floor 
beams beneath the bridge deck, supported the load of the bridge deck. 

The deck was an 8 1/2" thick reinforced concrete slab with a 2" thick layer of asphalt surfacing. 
The deck rested on the abutments but was not tied to them; instead, it tied on each end to an 
arch beam located adjacent to each abutment. Steel plates on the upper surface of the arch 
beams and the lower surface of the bridge deck at the point where the arch beams and deck 
connected created a slidable condition that allowed for limited, independent expansion and 
contraction of both the arches and the bridge deck. A raised curb bordered the roadway. 

A 5' wide pedestrian walkway was cantilevered to the south side of the bridge, adorned with a 
decorative balustrade (railing) 
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The Rainbow Arch Bridge was located on East Main Street in Valley City, North Dakota. Main 
Street is the primary east-west corridor through Valley City, serving as the lnterstate-94 
Business Loop. Main Street is the most heavily traveled corridor in the City. The Rainbow Arch 
Bridge was located within the transition area from the more rural portion of Main Street to the 
urbanized business district. It served as an entrance to the community. 

The Rainbow Arch Bridge was built in 1925-26. Seventy-five years later, the condition of the 
bridge was evaluated in detail. 1 Following is a summary of the results: 

• The top of the deck was generally in poor condition, with numerous asphalt patches, 
extensive deterioration of the curbs, and one concrete core in rubble condition. 

• The underside of the deck was in poor condition at the edges with cracking, hollow 
areas, and leaching. It was in fair condition elsewhere. 

• The arch ribs were in good condition, with fine cracks and small spalls with exposed 
steel. Concrete cores revealed dense concrete with high strengths (above 5000 psi). 
The chloride content was below the recognized corrosion threshold. 

• The interior vertical hangers were in fair condition with cracking at the top. The exterior 
vertical hangers were in poor condition with extensive cracking and spalling. There were 
cracks in the concrete on the hangers due to deck movement. However, the concrete 
was not a structural component of the hangers; therefore the cracks did not threaten the 
structural integrity of the bridge. 

• The substructure was in good condition. 
• The deck geometry was insufficient, with a substandard roadway width of 24' and 

substantially wider approach roadways (40' on the east side and 48' on the west side) 
• The balustrades (pedestrian railings) were below the minimum height standards. 
• The guardrail was badly damaged and under repair. 

11. MARSH RAINBOW ARCH BRIDGES 

The life of James Barney Marsh is by now well documented. He was born in North Lake, 
Wisconsin, on April 12, sometime between 1854 and 1856. Marsh attended preparatory school 
in Fredericksburg, Iowa, and then college at the Iowa State College of Agriculture and Mechanic 
Arts (now Iowa State University) in Ames. He graduated with a Bachelor of Mechanical 
Engineering Degree in 1882 and moved to Des Moines, Iowa, where he lived for the remaining 
fifty-four years of his life. 

After graduating from college, Marsh spent five years working for the King Iron Bridge Company 
as a designer, marketer, and construction supervisor. He then spent two years working for the 
Kansas City Bridge and Iron Company, and then returned to the King Iron Bridge Company for 
seven years as the general western agent and contracting engineer. During the fourteen years 
at the King Iron Bridge Company and the Kansas City Bridge and Iron Company, Marsh 
specialized in metal truss construction. In 1896, Marsh became an independent bridge designer 
and contractor and began to work more with concrete. By the early 1900s, Marsh had designed 

1 Lichtenstein Consulting Engineers, "Rehabilitation Study of the Rainbow Arch Bridge Over the 
Sheyenne River, Valley City, Barnes County, North Dakota" (Bismarck, North Dakota: North Dakota 
Department of Transportation, 2000), 3-10. 
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and built bridges in approximately ten states and was considered a successful bridge engineer 
and contractor. 2 

During this time in his career, a relatively new engineering concept was gaining popularity, 
which Marsh would apply successfully to his own work: reinforcing concrete with steel. 3 The 
purpose of reinforced concrete is to improve the structural capacity of concrete subjected to 
forces other than compression. Concrete performs well in compression but fails quickly under 
high bending stresses and tensile forces. In contrast, iron and steel are elastic and will 
withstand high tensile and shearing stresses. Prior to the discovery of reinforced concrete, "the 
traditional practice ... was to absorb these tensile stresses in the sheer mass of material, but this 
redundancy is uneconomical and unscientific. Reinforced concrete offered the possibility of a 
more efficient design, since the elastic reinforcing could do the work formerly done by the 
additional volume of concrete."4 The concept of combining the two materials to produce a 
product that would withstand compression, tension, shear, and bending stresses had originated 
in Europe over a century prior. 5 American engineers eventually began discussing and applying 
this new technique for bridges. With experience building both metal and concrete bridges, 
James Marsh became involved in the national discussion (his comments on several "concrete
steel" girder bridges were published in the record of the International Engineering Congress, 
held in 1904 in St. Louis)6 as well as the practice. 

New developments in reinforced concrete were frequently accompanied by a patent This 
practice began in 1854, when William B. Wilkinson of England obtained a patent for imbedding 
a grid of wire rope in a concrete slab. 7 Josef Melan, a Viennese engineer, secured the first 
American patent for a reinforced concrete arch design in 18938 or 18949 , and Marsh utilized the 
Melan arch design on more than one occasion. 10 Holding a patent enabled the designer to 
either collect royalties from those wishing to utilize the design, or to sue for patent infringement. 

2 Cook D.L, R. Faber, N Boylan, and M. Lipsan. "HAER, Report No. IA-8, South Third Avenue 
Bridge» Marshalltown, Iowa Iowa Department of Transportation, 1981. 

3 Carl W. Condit, American Building. Materials and Techniques from the Beginning of the Colonial 
Settlements to the Present, 2nd ed. (Chicago: University of Chicago Press, 1982), 168. 

4 Ibid' 173. 

5 Ibid, 168 

6 James C. Hippen, Marsh Rainbow Arch Bridges in Iowa (Boone County, Iowa, 1997), 6. 

7 Condit, 168. 

8 Hippen, 6 

9 Condit, 174. 

10 Marsh built an eighteen-span Melan arch bridge in Cedar Rapids, Iowa, in 1906 That year, he also 
began a Melan arch bridge in Peoria, Illinois, which, still unfinished three years later, collapsed. The 
Engineering News reported on May 13, 1909, that it was "the largest recorded failure of a reinforced
concrete bridge" Cited in Hippen, 6 
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Marsh was sued for infringement by a man named Daniel 8. Luten of Indianapolis, Indiana, who 
held 17 patents relating to concrete bridges. 11 

By 1911, Marsh had developed his own unique variation for reinforced concrete bridge design. 
He applied for a patent on November 1, and received Patent No. 1,035,026 on August 6, 
1912.12 His design became known as the "Marsh Rainbow Arch." 

This was not the first bridge design to incorporate an arch which rose above the floor, forming 
the distinctive rainbow shape; German steel bridges were commonly of this design during the 
1880s.13 Marsh was also not the first engineer to design a reinforced concrete arch that was 
connected to the abutments rather than the floor. 14 In fact, Marsh's patented Rainbow Arch 
design did not include the invention of any new technology, method of construction, or other; 
there was nothing individually unique about the design at all. Rather, what Marsh claimed as 
unique about his design in the patent application was the combination of all of the component 
parts. Toward the end of the third and final page of text (which, with four pages of illustrations 
comprise his patent application), Marsh had a summary section. "What is claimed as new is," he 
wrote, and then he described the combination of the two raised arches, parapet-adorned 
abutments, arch beam, vertical hangers and floor beams, reinforced concrete floor, raised curb, 
decorative railing and posts, and steel "flat wear" plates between the floor and arch beams, 
allowing for slidable contact. 15 

It is evident in the patent application that the slidable contact between the arches and floor was 
an important component of Marsh's design, because he mentioned it several times in the text: 

The object. .. is primarily to construct a bridge of reinforced concrete and in such a 
manner that the latter may expand and contract under varying conditions of 
temperatures and moisture ... broadly speaking the object of the present invention is to 
construct an arch bridge of reinforced concrete in such manner as to permit a limited 
amount of expansion and contraction both of the arches and of the floor which are, of 
course, the longest members of the bridge." 16 

Construction records from Marsh Rainbow Arch bridges throughout the country indicate that 
there were at least two different construction sequences used to build these bridges. One 
method was to construct half the concrete abutments first and use them to support the ends of 

11 Marsh defeated the lawsuit with help from the Iowa Highway Commission. Ibid. 

12 Marsh, James B., Patent No. 1,035,026- Reinforced Arch Bridge. (Washington, D.C.: The US 
Patent and trademark Office, August 6, 1912). 

13 Landler, 6-7 

14 David A Moliter developed a triple-arch bridge design in 1894 which included concrete arches 
attached to concrete abutments via steel sockets. A bridge with this design was built in Ohio between 
1903 and 1904. Condit, 176. 

15 Marsh, 3. 

16 Marsh, 1. 



RAINBOW ARCH BRIDGE 
HAER No. ND-14 

(Page 7 of 18) 

the structural steel lattice girders, which formed the skeleton of reinforcement for the arch ribs. 
These were used to support the ends of the structural steel lattice girders. This steel skeleton 

was raised with a derrick, 17 eliminating the need for falsework in the channel. The structural 
steel for the vertical hangers and the reinforcement for the floor beams and floor slabs were 
installed next. Wooden forms were then hung from the steel, and the concrete was poured. 
The concrete was first poured at the end of the abutments to secure the arches and 
subsequently in the forms for the arch ribs. Several days would pass before the floor beams 
and slab were poured, 18 to allow the concrete to cure. Some of Marsh's Rainbow Arch bridges 
were built in a slightly different manner: with the use of falsework in the channel to support the 
deck, which was poured prior to the arches. 19 Once the deck and arches were poured, the 
concrete for the vertical hangers was poured, and the balustrade (pedestrian railing) was then 
placed. Formwork was removed in stages. 

There is a difference in opinion among historians today as to the efficiency of Marsh's Rainbow 
Arch design. James C. Hippen has praised the design as highly efficient: 

The Rainbow Arch design is more sophisticated, both structurally and economically, than 
has been thought in the past. .. it is the creation of an engineer and contractor, one who 
understood concrete and arches thoroughly, but one who was primarily concerned with 
building sound bridges with competitive prices ... Marsh designed a bridge that would 
provide the maximum economic advantages. Labor cost was kept to a minimum by 
using concrete construction, which required only an experienced foreman and a few 
carpenters, assisted by unskilled workmen. Concrete was obtainable under 
advantageous circumstances, and the bridge design with rib arches used a minimum 
amount. Structural steel was cheap, so its use as a reinforcing was maximized. This 
had the added advantage of being self supporting, which reinforcing rods were not, thus 
eliminating the need for a heavy timber falsework. And, since the floor slab did not act 
as a tie for the arch ribs, a large amount of tension reinforcing was eliminated, along with 
four complex joints. Finally, since Marsh had his own patented design, he did not owe 
royalties to anyone. 20 

However, Landler considers the design inefficient: 

Although innovative, the Marsh Rainbow Arch is not an example of outstanding 
structural engineering ... with modern methods of reinforcing, it proved to be the most 
economical. However ... with its stiff steel stock and riveted plate connections, this 
system of reinforcement was more reminiscent of many metal bridges the designer had 
constructed in the early days of his profession. Marsh was accurate in his claim that his 
Rainbow Arch design required less steel than competitive metal truss designs, but still its 

17 A derrick is a machine for hoisting and moving heavy objects, consisting of a movable boom 
equipped with cables and pulleys and connected to the base of an upright stationary beam. Definition 
available at http//dictionary.reference com/search?q=derrick; Internet; accessed July 25, 2005 

18 Landler, 9; Hippen, 7 

19 Cordes, 4 

20 Hippen, 6-8 
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use was excessive and inefficient. Marsh's Rainbow Arches were really not much more 
than metal frames enveloped in concrete. 21 

Interestingly, Landler also notes that Marsh's Rainbow Arch Bridge design "demonstrated 
superior flood performance since the clearance between the river and bottom of the road bed 
was greater than most other bridge types."22 However, both of North Dakota's Marsh Rainbow 
Arch Bridges created flooding concerns caused by both the bridge design - with the floor beams 
extending below the deck - and the relatively low elevation at which the bridges were 
constructed. At the Marsh Rainbow Arch Bridge site in Mott, North Dakota, five floods were 
exacerbated by ice jams forming at the bridge between 1943 and 1978. 23 

Regardless of current opinions, Marsh's Rainbow Arch bridges were once a popular choice. It 
is estimated that hundreds of Marsh Rainbow Arch bridges were constructed from the time the 
design was patented until the 1930's.24 Most of these bridges were built in mid-western states, 
primarily Kansas and Iowa. At least some of the success can be attributed to Marsh's 
marketing efforts; he traveled the country extensively, promoting his Rainbow Arch bridges as 
durable, economical, and aesthetically appealing. In Iowa, he was recorded making the claim 
that his Rainbow Arch design "will stand as long as time unless greater calamities than have 
ever been known befall it. "25 

Despite this prediction, by the turn of the millennium Marsh's Rainbow Arch Bridges were rare: 
the best available data showed that only fourteen remained nationally. 26 Many of them had 
problems associated with age, including deterioration of the concrete, and some had flooding 
concerns related to low elevations of the bridge decks. Most had been removed and replaced 
with contemporary bridges. Advances in engineering and technology were producing bridges 
that were much less labor-intensive to construct than a Rainbow Arch, and labor had become 
more expensive than it was in Marsh's time. Modern transportation design focused more on 
efficiency and less on aesthetic appeal than it had more than half a century prior. Also, the 
Rainbow Arch design did not allow for these bridges to be widened to accommodate the ever
increasing vehicle sizes and traffic volumes, and the often narrow widths of Rainbow Arch 
bridges were problematic and impractical. The increasing rarity of the Rainbow Arch Bridge 
made those still standing more valuable. 

21 Landler, 10. 

22 Ibid., 9. 

23 U.S. Department of Transportation Federal Highway Adminiatration and North n;:iknt;:i State 
Highway Department. "Final Environmental Impact Statement/Section 4(f) Statement, Bridge 
Replacement- Rainbow Arch Bridge, Hettinger County, Mott, North Dakota." 1980 2-1, 2-2. 

24 Landler, 9-10. 

25 Landler, 5 

26 Kadrmas, Lee & Jackson, Inc., Valley City, North Dakota: "Public Input During the Environmental 
Assessment of the Rainbow Arch Bridge, Valley City, North Dakota.", North Dakota Department of 
Transportation, 2003 
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Ill. EARLY SETTLEMENT AND BRIDGE BUILDING IN VALLEY CITY 

In 1872, Northern Pacific Railroad's plans to build a transcontinental railroad brought workers to 
the site of present day Valley City. The area was a valley covering nearly 1,000 acres, 
surrounded by hills. The Sheyenne River meandered through the valley, running from the 
northeast to the southwest. The workers were traveling westward, and they built a railroad 
bridge over the Sheyenne River just north of the point where the river turned to the east. This 
was the first bridge built over the Sheyenne River in the valley, and it was located just north of 
the future Rainbow Bridge and what would become East Main Street. 

Over the next six years, the community developed around the railroad. Main Street became the 
primary east-west route through the valley, south of and parallel to the railroad. The first 
business district in Valley City was built around the railroad, and Main Street became a focal 
point of the community's development; during a well-advertised auction in 1878, lots along Main 
Street were purchased for as little as $10 and re-sold for up to $400 the same day. The 
community's population grew from two men who had settled in anticipation of the railroad and 
several families to approximately 30 residents. The community also underwent five name 
changes before settling on Valley City. By 1878, there were twelve buildings in the valley, 
including several bars and a general store. 27 

In 1879, a wood bridge was built across the Sheyenne River on Main Street, just south of and 
adjacent to the Northern Pacific Railroad crossing. This site was then and is today the only 
location along Main Street that required a bridge. The bridge facilitated the movement of people 
and goods along what was becoming, and would remain after more than a century, the most 
heavily traveled corridor in the city. The bridge provided not only a local connection, but a link 
to the regional transportation system as well; Main Street provided access between Valley City 
and communities to the east and west. The Northern-Pacific Times, then the local newspaper, 
reported that: 

Work has begun on the Sheyenne Bridge east of town: Two car loads of material for it 
with pile-driver, came last week and men are at work ... Our County Commissioners know 
of a ... way to accommodate the public - build bridges, and that is what they will do, as 
fast and as many as practicable. 28 

A month later, the same newspaper reported an order by the County Commission: "no 
swimming in sight of the new bridge, several women having complained of the sight of nude 
bodies when crossing the bridge."29 

27 Thomas Elliot, C. (Van) Vandestreek and Gunder Berg, Valley City - City of Five Names: Valley 
City's 1001h Charter Anniversary 1883-1983 (Valley City, North Dakota Valley City Times-Record. 1983), 
5-12 

28 Valley City (North Dakota) Northern Pacific Times, June 19, 1879. 

29 Valley City (North Dakota) Northern Pacific Times, July 17, 1879 
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The community of Valley City continued to grow, and in 1883 the town was incorporated into a 
city with 2,000 residents. The change in status from a town to a city provided the authority to 
levy taxes and sell bonds for improvements to the city. 30 

By the turn of the century, the twenty-year old wood bridge that formed the Sheyenne River 
crossing on Main Street was considered unsafe. Valley City Times-Record (referred to as 
Times-Record throughout this document) articles from 1899 refer to an "emergency in rebuilding 
the east bridge", 31 noting that "the old structure has been considered dangerous for some time 
and now that farmers are hauling heavy loads of grain there is apt to be an accident."32 The 
Gillette-Herzog Manufacturing Company of Minneapolis was awarded the contract to replace 
the bridge with an iron structure. The new bridge was specified to have a 130'-0" span on 3'-6" 
diameter piles, to be 20'-0" wide, and to be ready for travel in sixty days from the bid date. The 
contract was awarded for $3,750. 33 When completed, the bridge was "guaranteed to carry any 
weight that will ever be placed on it and is a first class structure in every respect." 34 

Ill. FEDERAL AND STATE INFLUENCE ON EARLY TRANSPORTATION DEVELOPMENT 

The Federal Aid Road Act, passed in 1916, allowed for federal participation in up to 50 percent 
of costs to develop a highway system that would provide inter-county, inter-city, and inter-state 
transportation. The Federal Aid Road Act required that any state receiving funding have a state 
highway department to administer the money and supervise construction and maintenance. 
North Dakota had established a State Highway Commission in 1913, but it had restricted 
authority and no funding and "existed more on paper than in fact."35 In 1917, North Dakota's 
House Bill 168 was passed, abolishing the 1913 Highway Commission and establishing a new 
State Highway Commission. 36 

Initially the State Highway Commission began planning feverishly for improvements to the 
state's transportation network. However, several factors slowed them down considerably and 
then all but halted progress until the early 1920s. The first factor was World War I, which 
diverted people and resources from the task of improving local roads. Then, new federal 
legislation was passed, requiring that federal aid be given only to roads used to deliver post -
after the State Highway Commission had undertaken a major effort to plan statewide 
improvements without this criterion in mind. Finally, there was often a lack of local funding for 
the 50 percent match. 37 

30 Elliot, 8, 24 

31 Valley City (North Dakota) Times-Record, July 20, 1899, 2 

32 Valley City (North Dakota) Times-Record, September 7, 1899, 5. 

33 Valley City (North Dakota) Times-Record, July 20, 1899 

34 Valley City (North Dakota) Times-Record, October 5, 1899, 5. 

35 Robert L. Carlson and Larry J. Sprunk, History of the North Dakota State Highway Department 
(Bismarck, North Dakota: North Dakota State Highway Department, 1979), 21 

36 Ibid 

37 Ibid, 22-26 
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North Dakota farmers had shown in the early decades of the twentieth century that they were 
willing to deal with poor roads, rather than pay to improve them. 38 The State Highway 
Commission began in 1917 to publish a magazine to change this public opinion. The Bulletin, 
which ran from 1917 to 1918 and from 1925 to 1933, appealed to a varied audience about the 
importance of good roads; for example, stating that "women can't go out and grade roads, but 
they can tell men about the desirability of doing it," adding that "It is not suggested, however, 
that constant nagging is a desirable thing. "39 

To complement the efforts of the State Highway Commission, about 3,000 businesses, civic 
clubs, and businessmen formed the Good Roads Association in 1920 to "foster a greater public 
demand for good roads."40 The president of the Association was I.J. Moe of Valley City. The 
Association published a monthly periodical, entitled North Dakota Good Roads Magazine, from 
April 1921 until November 1922. The magazine informed readers about the development of 
roads throughout the state and reminded them of the importance of a good transportation 
system. The Good Roads Association also pushed for the development of roads connecting 
each county seat. 

Although the Good Roads Association had dismantled by 1923 with some North Dakota 
counties opposing its influence,41 the Association and/or its local president appear to have made 
an impact in Valley City. By 1924, the Times-Record noted that farmers in Valley City (the 
county seat of Barnes County) were eager to improve the transportation corridors and willing to 
pay for them. Main Street was paved just east of the iron bridge, and the Times-Record 
deemed it a "nice stretch of good road," adding that "Valley City is classed among the top of the 
list with modern cities of the state. "42 

Prior to 1925, federal aid for transportation projects was matched by the counties, with no 
financial involvement by the state. In 1925, the state began to pay half of the local match, or 25 
percent of the total cost. This enabled the counties to complete more transportation work. 
Additionally, a special legislative fund created in 1919, and abolished in 1933, provided money 
from motor vehicle licensing to be used to partially match federal aid for bridge construction in 
the state. 43 

38 Ibid., 17, 26. 

39 Ibid., 35. 

40 Ibid., 34. 

41 Ibid., 34-35 

42 Valley City (Notth Dakota) Times-Record, August 8, 1924 

43 Carlson and Sprunk, 25-26, 37, 49, 55. 
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In 1925, Federal Aid Project No. 247-0, which ran from the bridge to the east and then south 
along the present 1 ih Ave S.W. and included replacement of the 1899 iron Main Street bridge, 
was underway. On September 8, 1925, eleven companies submitted bids for the bridge 
replacement at a meeting of the Board of County Commissioners, which was also attended by a 
representative of the State Highway Commission. The Minneapolis Bridge Company was the 
low bidder and was awarded the job for $35,688.96.44 The bridge was designed by the Marsh 
Engineering Company of Des Moines, Iowa, with plans dated August 28, 1925,45 and became 
known as the Rainbow Arch Bridge.46 On September 9, 1925, the Times-Record reported that: 

The bridge, which is to be a solid reinforced concrete structure, will be constructed under 
Federal Aid provisions, and will be paid for on a set basis, by Barnes County, the State 
of North Dakota, and the United States. Construction work is expected to start within a 
month and will continue throughout the winter. 47 

Work on the bridge was underway by January 1, 1926, when the Times-Record reported: 

The rainbow arch structure of the new bridge is one of the more modern and approved 
methods of bridge construction, it is said, and in addition to providing great strength and 
wearing qualities the type of bridge being erected lends beauty ... [The abutments] for 
the new bridge are now being placed, and when they have had sufficient time to set, 
actual work on the structure will begin. 48 

There is little record documenting the construction of Valley City's Rainbow Arch Bridge or much 
else about it for the first three decades after it was built. However, the bridge attained some 
notoriety in the early 1960s when several traffic accidents at the bridge site resulted in 
fatalities. 49 In 1969, the Times-Record reported another fatality at the bridge, this time noting 

44 "11 Bid on New Bridge Building Job Yesterday: Contract is Let to the Minneapolis Bridge Company 
for $35,688.96," Valley City (North Dakota) Times-Record, September 9, 1925. 

45 Marsh Engineering Company, Des Moines, Iowa: Plans for a State Highway Bridge in Barnes 
County, Federal Aid Project No. 247-0, North Dakota State Highway Commission, 1925. 

46 The Valley City Rainbow Arch Bridge was the second such design in the state. The first was built 
across the Cannonball River in Mott. Also designed by the Marsh Engineering Company, it was built by 
N.M. Stark & Company of Des Moines. The bridge consisted of two 80'-0" spans and a clear roadway 
width of 19'-1". It had a 5'-0" sidewalk cantilevered outside the arch rib on the north side. U.S. 
Department of Transportation Federal Highway Administration, "Final Environmental Impact Statement", 
2-1, Appendix A 3-4. 

47 "11 Bid on New Bridge Building Job Yesterday: Contract is Let to the Minneapolis Bridge Company 
for $35,688.96," Valley City (North Dakota) Times-Record, September 9, 1925. 

48 "New Bridge Being Built," Valley City (North Dakota) Times-Record, January 1, 1926 

49 "Merlin Peterson, Nome, Killed As Car Hits Bridge Here Monday," Valley City (North Dakota) Times
Record, October 9, 1962; "Death Claims Life of Passenger in Car Which Struck East Main Bridge 
Sunday," Valley City (North Dakota) Times-Record, September 6, 1963 
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that "the bridge, narrower than the through highway .. has been the scene of earlier accidents, at 
least four of which caused fatalities "50 

By 1975, the Times-Record quoted a representative from the North Dakota State Highway 
Department saying that the bridge would be replaced; although still in good condition, its 
narrowness had become a safety concern. It was reported that the new bridge would have a 
different design, "to get away from the highside railings and heavy iron overhead."51 At this time, 
however, funding the replacement of the Rainbow Arch Bridge would have been the sole 
responsibility of Barnes County, and Barnes County was responsible for many other bridges 
throughout the county. Replacement of the Rainbow Arch Bridge was not the county's first 
priority, and in 1980 the bridge became the last of its kind in the state when the Rainbow Arch 
Bridge in the city of Mott was removed. 

In the early 1980s, the North Dakota Department of Transportation realigned their funding 
system so that state routes going through urban areas ( called primary and secondary regional 
systems) were eligible for state and federal funding. East Main Street, which provided a 
connection to, from, and through Valley City, was classified into the secondary regional system. 
This meant that repair or replacement of the Rainbow Arch Bridge was eligible for up to 80% 
federal and 10% state funding. 

A routine bridge inspection conducted by the North Dakota Department of Transportation in 
1987 rated the sufficiency rating of the bridge at 48. 5 out of 100, indicating that it was eligible for 
replacement. Three years later, the Federal Bridge Inspection Program criteria changed, giving 
the condition of the bridge deck less relative importance compared to the other components of 
the bridge. Since the bridge deck was the only component of the Rainbow Arch Bridge in poor 
condition, the sufficiency rating jumped to 67. 1 using the new criteria - above the threshold 
score of 50 for warranting replacement. The following year, the North Dakota State Historical 
Society determined that the bridge was eligible for listing on the National Register of Historic 
Places (the bridge was subsequently listed on the National Register in 1997, as part of a 
multiple property listing entitled "Historic Roadway Bridges of North Dakota"). 52 Meanwhile, the 
North Dakota Department of Transportation and city of Valley City were publicly expressing the 
desire to replace the bridge. The Times-Record advertised that the bridge was available for 
adoption, reporting that new construction was tentatively scheduled for 1992 or 1993. 53 

In 1992 the Times-Record reported that the "Valley City landmark will be around for years to 
come." The paper noted that although "the city would like to see it replaced with a structure 
better designed for today's traffic and safety concerns," and "a new bridge could also be built to 
reduce the potential of restricting the flow of the Sheyenne River during flood concerns," the 

50 "Accident Claims Life of West Fargo Man," Valley City (North Dakota) Times-Record, March 26, 
1969 

51 "Aerial Photos Taken of Bridge on East Main," Valley City (North Dakota) Times-Record, May 2, 
1975. 

52 Mark Hufstetler, Renewable Technologies, Incorporated, "Historic Roadway Bridges of North 
Dakota," National Register Nomination Form, March 14, 1997 

53 Mark Conlon, "Pssst, Buddyl Wanna Buy a Bridge?" Valley City (North Dakota) Times-Record, June 
1991 
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North Dakota Historical Society had determined that the structure was unique and deserving of 
special attention. The possibility of bridge adoption by an interested party was again 
advertised,54 but no one came forward. 

By the turn of the twenty-first century, the controversy that had been intermittently brewing for 
twenty-five years over whether to rehabilitate or replace the bridge was intensifying. The State 
Historical Society of North Dakota voiced concern to the North Dakota Department of 
Transportation that the poor condition of the historic bridge wasn't being addressed; if left to 
deteriorate, the bridge would ultimately require removal. 

By this time, the Rainbow Arch Bridge was the site of the most traffic fatalities in the city of 
Valley City (six documented) and also the site of numerous traffic accidents involving property 
damage and/or injuries. The Valley City Police Department, Emergency Managers, City 
Commission, and other safety-minded citizens were voicing the desire to remove the bridge and 
replace it with a wider, more modern structure. 55 

Meanwhile, the Rainbow Arch Bridge was becoming a well-known symbol for Valley City. An 
active citizens group, including representatives from the Valley City Convention and Visitors 
Bureau, Valley City Area Chamber of Commerce, Valley City/Barnes County Development 
Corporation, Barnes County Historical Society, Valley Development Group, and others 
developed an image for Valley City based on its bridges. A successful marketing campaign was 
underway; the community was branding itself the "City of Bridges." This title reflected not only 
the high number of bridges within the city - more than a dozen bridges within the Sheyenne 
River Valley - but also the uniqueness of these bridges. A pedestrian/auto "Historic Bridges 
Tour" was formed, consisting of eight distinctive bridges with interpretive panels providing a 
narrative history. A Historic Bridges Tour Interpretive Committee was formed. The Rainbow 
Arch Bridge was at the heart of all the promotion; the image of the bridge appeared on the 
Valley City website, on magnets, in framed photographs for sale in local shops, and on t-shirts. 56 

In 2000, the North Dakota Department of Transportation hired a firm from New Jersey known for 
specializing in historic bridges, Lichtenstein Consulting Engineers, and a local engineering firm, 
Kadrmas, Lee & Jackson, 57 to conduct an in-depth rehabilitation study of the bridge and answer 
four questions: ( 1) can the bridge be rehabilitated to meet current loading standards; (2) can 
the bridge be widened; (3) can the bridge be moved to a new location; and (4) can the bridge be 
raised to allow more clearance over the river during flood events?58 

54 Bob Kjelland, "Rainbow Bridge Still Shining," Valley City (North Dakota) Times-Record, April 1992, 
pp. 1, 3. 

55 Kadrmas, Lee & Jackson, Inc. 

56 Ibid. 

57 Kadrmas, Lee & Jackson was started in 1938 by L.W. Veigel, whose father, Walter F. Veigel, was 
the construction engineer for Valley City's first Rainbow Arch Bridge in 1925-26. Kadrmas, Lee & 
Jackson, Inc. "Condensed History of Kadrmas, Lee & Jackson, PC., formerly Veigel Engineering." 

58 Lichtenstein Consulting Engineers 
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The Rehabilitation Study showed that the bridge could, in fact, be rehabilitated to meet current 
loading standards, and the deck elevation could be raised to provide clearance over the 100-
year base flood elevation of the Sheyenne River. However, because the bridge was 
constructed as a monolith (one large block of concrete), it could not be widened or moved to a 
new location. 59 With this information came the end of the discussion of bridge adoption. The 
discussion of whether to rehabilitate or replace the bridge was brought back with renewed vigor, 
for there was good news for both sides. Preservation-minded citizens were armed with the 
information that the bridge could be rehabilitated to handle current loading standards. This was 
rebutted by those who prioritized safety with the fact that the bridge could not be widened. 

Kadrmas, Lee & Jackson began a three year planning study and environmental documentation 
process intended to answer the burning question: should the bridge be rehabilitated or 
replaced? At the conclusion of the study, the preferred alternative identified was to remove the 
Rainbow Arch Bridge and replace it with a new, wider Marsh Rainbow Arch Bridge;60 the first of 
its kind to be built in approximately 70 years. This solution allowed the "City of Bridges" its 
Rainbow Arch, while improving safety conditions and flooding conditions at the site. Valley City 
retained its status as the site of the only Marsh Rainbow Arch Bridge in the state of North 
Dakota; and, in doing so, helped support Mr. Marsh's claim that his Rainbow Arch design "will 
stand as long as time."61 

59 Ibid 

6° Kadrmas, Lee & Jackson, Inc, "Finding of No Significant Impact: Rainbow Arch Bridge, Valley City 
North Dakota» Kadrmas, Lee & Jackson, Inc, North Dakota Department of Transportation, Federal 
Highway Administration, 2003 

61 Landler, 5 
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