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1. Methodology 
The Utah historic bridge context discusses the development of bridge and culvert design and construction 
in Utah from statehood through 1965 provided in Sections 3 and 4.1  Section 3 of the context builds upon 
a previous historic overview completed for the Utah Department of Transportation (UDOT) covering Utah 
bridge history from settlement to 1945, completed by Clayton Fraser, which is included in Appendix A.2 
UDOT requested Mead & Hunt to expand the pre-World War II bridge study prepared by Fraser.  The 
prewar context incorporates information provided in the historic overview by Fraser and supplements this 
information with additional material regarding state and federal transportation funding, the founding and 
development of the Utah State Road Commission and the major trends in bridge and culvert construction 
in the period prior to World War II.  The historic overview identifies historic themes to assist in the 
identification and evaluation of bridges for eligibility for listing in the National Register of Historic Places 
(National Register).  To accomplish this, the historic context identifies national and statewide events and 
trends in roadway development, bridge design, and construction, and provides descriptions of the 
physical features of bridge types based on national trends in bridge building and an analysis of bridge 
types in Utah through 1965.  The historic context is based on research conducted at UDOT, the Utah 
Department of Administrative Services Division of Archives & Record Services (Utah State Archives), and 
the University of Utah Marriott Library in Salt Lake City.  The context provides information on national 
transportation programs and policies, federal law and funding, and trends in bridge design and materials.  
In addition to the sources listed, the context incorporates relevant information from studies conducted by 
Mead & Hunt in other states including Texas, California, and Indiana.   
 
Research included primary and secondary sources related to transportation history and bridge 
construction and design nationwide and in the state of Utah.  Key sources for the contextual study include 
the following: 
 

• Biennial Reports of the Utah State Road Commission (USRC) 
 

• City and regional planning transportation studies, including the Salt Lake Metropolitan 
Transportation Study 
 

• USRC design manuals, including Utah Standard Specifications for Road and Bridge Construction 
 

• Historic state maps showing transportation development 
 

                                                      
1 Bridges are defined as structures with spans greater than 20 feet by the Federal Highway Administration (see 

Recording and Coding Guide for the Structure Inventory and Appraisal of the Nation’s Bridges, U.S. Department of 
Transportation, Federal Highway Administration, Office of Engineering, December 1995).  Structures with spans less 
than 20 feet are not included in the National Bridge Inventory (NBI).  This project includes culvert structures greater 
than 20 feet defined as culverts and included in the NBI.  Culvert bridge design is typically distinguished by the use of 
underfill to carry the roadbed.  The earliest extant bridge under UDOT jurisdiction dates from 1908.  As such, the 
context focuses on developments in twentieth century transportation. 

2  Clayton Fraser, “Historic Overview,” 1997.  Also available at Utah Department of Transportation, Salt Lake City, 
Utah.  
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• Utah Federal-aid Road System Reports 
 

• USRC publications “Highways and Byways” (1958-1962) and “Utah Highway Progress” (1958-
1961) 
 

• A Context for Common Historic Bridge Types (Parsons Brinkerhoff and Engineering and Industrial 
Heritage, 2005) 
 

• National engineering journals, including Engineering News Record, Public Roads, Prestressed 
Concrete Institute Journal, and American Society of Civil Engineers Journal 
 

• National transportation histories, including Bruce Seely’s Building the American Highway System, 
1987 
 

• National engineering standards and specifications, such as those developed by the American 
Association of State Highway Officials (AASHO), later named the American Association of State 
Highway and Transportation Officials (AASHTO), and the Bureau of Public Roads (BPR), later 
named the Federal Highway Administration (FHWA) 
 

• UDOT Bridge inventory data 
 

• Ezra Knowlton, History of Highway Development in Utah, Utah Road Commission, 1967 
 

• Clayton Fraser, “Historic Overview,” 1997, available at Utah Department of Transportation, Salt 
Lake City,  
 

• Thomas Alexander, Utah: the Right Place, 2007 
 
The context and survey includes bridges on or crossing public roads under the jurisdiction of UDOT 
constructed from settlement through 1965.  The context focuses on national and statewide events and 
trends that shaped highway and bridge construction in Utah during this period.  Research on local 
roadway development and bridge design and construction by Utah counties and cities was not completed 
as part of the project.   
 
Interstate highway development, an important historic theme, is addressed in the context.  However, 
bridges that carry the Interstate have been previously evaluated for the National Register in accordance 
with Section 6007 of the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for 
Users (SAFETEA-LU).  In Utah, no Interstate bridges were determined National Register-eligible and no 
bridges were included in the FHWA’s Final List of Nationally and Exceptionally Significant Features of the 
Federal Interstate Highway System.   
 
An analysis of UDOT’s bridge inspection database was conducted to identify bridge types for inclusion in 
the historic context.  Results of UDOT’s bridge inspection file review and information compiled during the 
previous study supplement the context and discussion of bridge types in Utah.   
 
A glossary of basic bridge types and terms is presented in Appendix B. 
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2. Project Purpose 
The purpose of this project is to assist in compliance with major federal preservation laws and regulations 
that affect the management of historic bridges.  These laws and regulations include the National Historic 
Preservation Act (NHPA) of 1966 and the U.S. Department of Transportation Act (U.S. DOT Act) of 1966. 
The project will also assist in complying with Utah Antiquities Act U.C.A. 9-8-404 (Section 404).  Section 
404 is a state law with similar requirements as Section 106 of the NHPA and pertains to state-funded 
projects. 
 
Bridges eligible for listing or listed in the National Register are afforded consideration under Section 106 
of the NHPA.  The Section 106 process includes identifying eligible historic properties, assessing the 
effect of proposed actions on those properties, and developing agreements that specify measures to deal 
with any adverse effects.  In order to comply with Section 106, appropriate consultation is required among 
the federal agency, the State Historic Preservation Officer (SHPO), Native American tribes, the public, 
and other interested parties. 
  
The U.S. DOT Act of 1966 created the U.S. Department of Transportation, an entity with a role to 
coordinate and facilitate transportation programs. Section 4(f) of the Act (Title 49, United States Code 
(USC), Section 1653(f) and later codified in 49 USC Section 303), applies to undertakings that require the 
“use” of a historic site, including a bridge.  Under Section 4(f), a historic site is any property listed in, or 
eligible for listing in, the National Register.  The federal agency must ensure that the provisions of Section 
4(f) are met before approving a federally-funded project.  Projects such as bridge rehabilitation and 
replacements may be subject to Section 4(f). 
 
The purpose of the project is to identify bridges that qualify for listing in the National Register and are 
subject to Section 106, 404, and 4(f) compliance.  The historic context assists in understanding how 
bridges qualify for listing in the National Register by providing contextual information to assist in 
identifying areas of potential significance for bridges built during this period. 
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3. Utah Highway and Bridge Development, Settlement-1945 
In the late nineteenth and early twentieth centuries Utah was characterized by a decentralized and insular 
road and bridge system that served a small, predominantly agricultural, population.  The only major 
center of population was the Wasatch Front, a broad plateau located in the northwestern portion of the 
state, which includes Salt Lake City, Ogden, and Provo between the foot of the Wasatch Mountains and 
the Great Salt Lake.  The Wasatch Front remains the state’ s major center of population, which resulted in 
the development of a transportation system that radiated outward to connect other areas of the state and 
neighboring states.   
 
During the nineteenth century road and bridge construction was financed and directed by individual 
counties.  With small and dispersed populations, low tax revenues, and limited access to materials from 
outside the state, county roads remained primitive, often impassable in winter.  Bridges were generally 
constructed of local materials, primarily timber and stone, with limited engineering and construction skills 
available.   
 
Between 1909 and 1945 road and bridge-building efforts in Utah were transformed by the establishment 
of a centralized state transportation agency, the development of professional engineering staff and a 
comprehensive set of road and bridge building goals that were consistently pursued throughout the first 
half of the twentieth century.   
 
This section presents a historical background on the development of transportation networks and bridge 
construction in Utah through World War II.   
 

A. Early road and bridge building, settlement-1909 
No extant Utah bridges date from the nineteenth century, and the earliest known extant bridge under 
UDOT jurisdiction appears to date to 1910.3  As such, this section provides a summary of this period of 
highway and bridge development. 
 
The first company of Latter-Day Saints (Mormons) to arrive in the Salt Lake Valley in 1847 was followed 
by successive waves of religious immigrants through the mid-nineteenth century.  Settling first in Salt 
Lake City, groups of Mormon pioneers quickly spread out at the direction of the church to form colonies 
throughout Utah, Idaho, and northern Arizona.  Establishing an integrated network of roads connecting 
Mormon settlements was an early priority and was institutionalized under the State Of Deseret in 1849.  
Among the first acts of the church-based State of Deseret was the enactment of an ordinance providing 
for state and county road commissioners.  The ordinance established the Office of the State Road 
Commissioner—an official elected for a two-year term by the General Assembly to designate, survey and 

                                                      
3 Utah Department of Transportation (UDOT), Bridge Inventory Database, 2009.  UDOT provided select data 

fields from its PONTIS bridge inspection database for extant bridges under its jurisdiction in 2009 for use during this 
project.  The data includes a date of construction, which was verified against available information provided in bridge 
inspection files reviewed during 2010.  Unless noted in bridge inspection files, the date of construction was generally 
used for the purposes of this study. 
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build state roads, a charge that included the design and construction of bridges.  The act also directed 
counties to appoint their own road commissioners.  This delegation of authority to the counties for road 
and bridge construction and maintenance continued after Utah became a U.S. Territory in 1851.  
Counties continued to carry out much of the road and bridge construction and maintenance in the state 
for the remainder of the nineteenth century and into the early twentieth century.4 
 
As a U.S. Territory, the responsibility for road and bridge building shifted from the church-run State of 
Deseret to the federal government, which appointed a Territorial Road Commissioner to oversee road 
and bridge construction and maintenance.  In practice, the Territorial Road Commissioner distributed 
funds, but work on roads and bridges was carried out by the county road commissions.  Territorial funding 
led to a period of road and bridge improvements prior to the construction of the transcontinental railroad 
through Utah in the late 1860s.  Funding was appropriated for the construction of roads leading into Salt 
Lake City, for major roads through canyon passes, and for repair to timber bridges that were highly 
subject to spring washouts.5 
 
The coming of the transcontinental railroad shifted federal territory funding from roads to the railroad, 
leaving the maintenance of roads to county and city jurisdictions that were ill-equipped to fund this effort.  
This shift in funding to the local level led to a general period of road deterioration during the remainder of 
the Territorial period.  In the mid-1870s Territorial Governor George Emery complained that Utah’s roads 
were “insufferable in summer” and “impassable during a considerable portion of the winter.”6 
 
The majority of bridges constructed in the nineteenth century were small spans and consisted almost 
entirely of timber stringers.7  Most were constructed to span the multitude of washes, seasonal streams, 
gullies, ravines, and irrigation ditches that characterized the dry Western landscape.  Larger bridges were 
generally of truss design and were executed either in timber or in iron.  Timber truss bridges were 
fabricated using local materials and labor, while metal truss superstructures were fabricated out-of-state 
and the members assembled on site by local labor.8  It was not until the early twentieth century that 
bridge fabricators and engineering firms specializing in bridge building were established in Utah.   
 
Utah became a state in 1896.  Between statehood and 1909, when the USRC was established, road and 
bridge construction and maintenance in Utah remained the responsibility of counties, as it had been 
under the territorial government.   
 

                                                      
4 Fraser, 2-4.  

5 Ezra Knowlton, History of Highway Development in Utah (Salt Lake City: Utah State Road Commission, 
[1967]), 60, 67. 

6 Knowlton, 80. 

7 Fraser, 6. 

8 Fraser, 6-7. 
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Prior to 1909 when Utah established an independent commission to oversee statewide transportation 
policy and funding, the state had a limited number of state-designated routes that radiated outward from 
Salt Lake City.  One major route extended north connecting the capital with Ogden, Brigham City, and 
Logan before reaching the Idaho border.  Another major route extended south from the capital to Nephi 
where it split into two branches, one extending from Nephi south through Cedar City and St. George, the 
other branch traversing Sanpete, Sevier, Piute, and Garfield counties toward Kanab.  These two southerly 
routes followed the general alignments of the later U.S. Highways (U.S.) 91 (the route of former U.S. 91 
became current I-15) and 89 respectively.  Only one road travelled east from Salt Lake City as far as 
Vernal in Uinta County, but did not cross into Colorado.  No western roads connected Salt Lake City to 
Nevada and California.  The major north-south and eastern routes ended at St. George, Kanab, and 
Vernal.  From these towns, the graded state routes ended, turning into county roads of uncertain 
condition.  This situation created an insular road network centered on Salt Lake City that characterized 
the state from the nineteenth century through the first decades of the twentieth century.9  This period, 
both nationally and within Utah, is characterized by a general lack of coordination among counties, with 
the result that many local roads often failed to provide connections across county lines or to link major 
towns and county seats.  Most bridges on the major routes and county roads were constructed of timber 
and varied greatly in condition and reliability. 
 
Like most western states, Utah entered the twentieth century with a fragmented road system that limited 
the transport of goods beyond local areas and made interstate commerce, except by rail, almost 
impossible.  However, beginning at the turn of the twentieth century, a number of national trends to 
improve highway development and institute national policies and standards for transportation had a 
profound effect on subsequent developments in Utah.   
 

B. Promotion of road development in Utah 
 

(1) The Good Roads Movement 
Although the construction of modern roads and highways is often associated with the 
development of automobile travel, the earliest promoters of good roads were bicyclists, such as 
the League of American Wheelmen, in the 1880s and 1890s.  The league produced the first 
modern road maps, founded the predecessors of many of today’s automobile clubs, and was the 
first organized advocate for better roads.  The National League for Good Roads was founded at a 
national conference of the National Grange of the Patrons of Husbandry in 1892.  The National 
League for Good Roads published the Good Roads Magazine to promote its ideas, which helped 
spread their message.  The push for improved roads was also moved along by the federal 
government’s establishment of Rural Free Delivery mail service in 1896.  Since a mail route had 
to be passable in all weather, the designation of a road as a mail route became an incentive for 
improved surfaces.10 

                                                      
9 Knowlton, 146-147. 

10 Mead & Hunt, Inc., “Indiana Bridges Historic Context Study, 1830s-1965” prepared by the Indiana Department 
of Transportation (2007), 17.   
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The invention of the automobile and the rapid expansion of its use both ended the bicycle era and 
inaugurated a long-term effort to enlarge and improve the country’s highway system.  In 1904 
there were more than 55,000 vehicles in use across the United States.  In Detroit, Michigan, 
large-scale car manufacturing began in 1908 when Henry Ford introduced the low-priced, mass-
produced, Model-T, a car the average person could afford.11  Thanks to Ford’s production 
methods and the inexpensive Model-T, the number of autos on American roads skyrocketed to a 
half million by 1910.12 
 
As automotive use rapidly increased in the early twentieth century, road improvement was 
recognized as more than just a local problem.  Increasing numbers of drivers from the city were 
contending with muddy and impassable roads or damaging the macadam and gravel surfaces of 
rural roads.  Together with farmers, drivers from the city called attention to the need for rural road 
improvement, largely for those roads intended for horse-drawn vehicles connecting farms with 
towns and railroad stations.  Gathering strength with advocates from  automobile interests, the 
Good Roads Movement led to the formation of other organizations, including the American 
Automobile Association in 1902 and the American Association for Highway Improvement in 1910.  
These groups also established organizations at the state and local level to promote their good 
roads agenda with state legislatures.13 
 
The national and state groups worked to designate, promote, and improve a network of highways.  
These organizations promoted their routes through published guidebooks that advertised the 
group's highway by offering route directions and identifying locations of tourist services and sites 
of interest.  Two national guidebook series identifying routes throughout the country were the 
Tourist Information Bureau and the Automobile Blue Book.  In addition to the published road and 
route guides, gasoline, oil, and tire companies often published state maps identifying early named 
highways.  These state maps provided information on a variety of highways, but also served as a 
marketing piece and included the location of the sponsoring company's service stations.14 
 
By 1902 numerous national, state, and local groups were involved in road promotion through the 
National Good Roads Association and its local chapters including in Utah.  In July 1908 the Utah 
Better Roads Association held its first convention at the Lagoon Resort north of Salt Lake City 
with Governor Cutler as its first speaker.  Utah sent a number of delegates to the National Good 
Roads convention in 1909 in Cleveland; a factor that led the New York Times to assert that 

                                                      
11 M. G. Lay, Ways of the World:  A History of the World's Roads and of the Vehicles That Used Them (New 

Brunswick, N.J.: Rutgers University Press, [1992]), 168. 

12 George E. Koster, A Story of Highway Development in Nebraska, Rev. ed. (Lincoln, Neb.: Nebraska 
Department of Roads, 1997), 7. 

13 Mead & Hunt, “Indiana Bridges Historic Context Study, 1830s-1965,” 17-18.   

14 Mead & Hunt, “Indiana Bridges Historic Context Study, 1830s-1965,” 18. 
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attendance from the “far Western States,” was a notable feature of the convention.15   In 1909 the 
Utah Good Roads chapter appointed a legislative committee that immediately prepared a good 
roads program, which they presented to the state legislature for action.16  As a part of this 
legislative package, a bill was passed on March 23, 1909, that created the USRC, which is 
discussed below.  This was the first step in establishing a new administrative structure to oversee 
the state’s road and bridge planning and construction.  
 
Largely absent from the list of promoters of improved road surfaces and an expanded highway 
network was the federal government, which had opened the Office of Road Inquiry (ORI) within 
the U.S. Department of Agriculture (USDA) in 1893.  The federal effort focused on farmers and 
rural farm-to-market roads, believing that interstate transportation needs would continue to be 
served by the railroads that were then the reigning carriers.  The alternative vision of an 
automobile (and truck)-dominated transportation system involving major, paved, interstate 
highways was not fully shared by the federal administrators, despite their own engineers’ 
understanding of the need for improved roads for autos.17  The role of the federal government is 
discussed further below. 
 
(2) Trails and road associations in Utah 
Along with the Good Road Association, which advocated for general road improvements, a 
number of organizations also arose to promote specific auto routes.  These organizations were 
motivated in part by a desire to memorialize earlier trails that had facilitated exploration and 
settlement across the country and to direct the increasing auto traffic through specific states and 
towns to take advantage of the tourism and the commercial opportunities offered by a heavily 
traveled route.  Three organizations promoted auto routes through Utah: the Lincoln Highway 
Association, the Midland Trail Association, and the Arrowhead Trail Association. 
 
(a) Lincoln Highway Association 
The Lincoln Highway, developed and promoted in the early twentieth century, was to be a paved, 
toll free, and direct highway across the United States that had termini in Times Square in New 
York City and ended on the West Coast in San Francisco, California.  Carl Fisher, an Indiana 
businessman and the founder of the Lincoln Highway Association, conceived of a road that would 
serve all who sought the most direct route from the east to the west coast.  Fisher planned to call 
the road the Coast-to-Coast Rock Highway, but three months after he first announced his idea, 
he received a letter from Henry B. Joy, president of the Packard Motor Car Company.  The letter 
not only contained a pledge of money, but it also offered an idea that would further the public’s 
excitement and have profound patriotic appeal.18  With the 1909 centennial of Abraham Lincoln’s 

                                                      
15 N.Y Times, “National Good Roads Convention Opens in Cleveland Tuesday,” 19 September 1909.  

16 Knowlton, 130; this legislation is found in Chapter 119 (Laws of Utah, 1909). 

17 Mead & Hunt, “Indiana Bridges Historic Context Study, 1830s-1965,” 18. 

18  Drake Hokanson, The Lincoln Highway:  Main Street Across America (Iowa City, Iowa: University of Iowa 
Press, 1988), 11. 
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birthday in mind, Joy’s intention was for the highway to memorialize the past president.19  
Knowing that the original name, the Coast-to-Coast Rock Highway, captured the idea of a hard-
surfaced road but was not particularly inspiring, Fisher was quick to adopt the new name of the 
Lincoln Highway.  To realize his dream Fisher called together a group of important U.S. business 
leaders, including members of the automobile manufacturing industry.  At a dinner in March 1912 
in Indianapolis, Fisher presented his plan.  The businessmen knew, however, that the outcome of 
the highway depended not only on their own enthusiasm and capital, but also the support of the 
general public.  Due to the overall lack of improved roads, Fisher had no problem gaining interest 
from the people.  Soon after, his dream of building a passable route from one coast to the other 
became a nationwide initiative to connect the oceans.20  In July 1913, the Lincoln Highway 
Association was officially organized and the elected officials announced the purpose of their 
organization.  The statement read as follows: 
 

To procure the establishment of a continuous improved highway from the Atlantic to the 
Pacific, open to lawful traffic of all description without toll charges: such highway to be 
known, in memory of Abraham Lincoln, as ‘The Lincoln Highway.’21 

 
The Lincoln Highway, in particular, was to be an “object lesson” road, intended to demonstrate an 
“interstate system” at a time, around 1912, when its promoters felt that the current effort among 
states, local governments, and the federal government was spending too little and taking too long 
to produce a national road system.  “Here was a start toward an adequate American highway 
system,” wrote Austin Bement, vice president of the Lincoln Highway Association.22 
 
For Utah, as for the nation, the initiation of the Lincoln Highway during the pre-World War I era 
represented the high point—the “most successful private roads campaign”—of the Good Roads 
Movement.23  It also played a major role in ending Utah’s nineteenth century isolation from 
neighboring states and bringing the state into the developing auto transportation network linking 
the country from coast to coast.  The enthusiasm that Utahans had shown for the Good Roads 
Movement indicated that many in the state were ready to see a more effective state leadership to 
support improved interstate roads to link the state economically and commercially with its 
neighbors.  
 

                                                      
19 William Kaszynski, The American Highway:  The History and Culture of Roads in the United States (Jefferson, 

N.C.: McFarland & Company, Inc., 2000), 38. 

20 Hokanson, 11. 

21 Hokanson, 11. 

22 Austin F. Bement, The Lincoln Highway:  Why it is, What it is, Where it is and How it is (Detroit: Speaker-Hines 
Print Co., 1921), 2. 

23 National Park Service, Lincoln Highway:  Special Resource Study, Environmental Assessment ([Washington, 
D.C.]: National Park Service, 2004), 32. 
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Unlike the federal Interstate Highway system introduced after World War II, which often 
constructed new roadways within newly acquired land, the named highways of the early twentieth 
century followed existing roads.  A beginning and ending city would be designated and existing 
roads between the two points would be identified and continuously marked with the name of the 
highway.  As mapped by Joy, the Lincoln Highway through Utah generally followed an existing 
road that paralleled the Union Pacific Railroad (UP) tracks through Echo Canyon and Parley’s 
Canyon into Salt Lake City.  Although the road followed a well-demarcated route, research found 
that much of the existing roadway at the time was in poor condition essentially requiring new 
construction.  
 
Many of the routes designated as a part of the Lincoln Highway were undeveloped farm to market 
roads, little improved from pioneer days.  East of Salt Lake City Joy mapped a “southern route” 
designed to avoid crossing the Bonneville Salt Flats directly west of the city.  This portion of the 
route, despite some improvements, remained a daunting challenge to automobilists well into the 
1930s, and was generally considered the worst stretch of the entire Lincoln Highway.24  Despite 
the prevalence of ravines and dry arroyos in this area, few bridges were constructed, and the few 
that were built washed out frequently during the spring rains.25  The southern route, which was 
located in what is now the Department of Defense Dugway Proving Grounds, was opposed by the 
USRC, which favored the more direct route across the salt flat to Wendover.  As a result the 
Lincoln Highway Association funded much of the construction of the southern route.  The route of 
the Lincoln Highway along former U.S. 40 (current I-80) from east of Salt Lake City to Wendover 
was also part of the Victory Highway, whose route closely followed U.S. 40 from the Colorado 
boarder to Salt Lake City.26  Research revealed little information on this route and focused on the 
overlapping of the route west of Salt Lake City.  
 
(b) Midland Trail Association 
The Midland Trail Association was organized to promote a mid-latitude route that commenced in 
New York and travelled through the Midwest (Indiana, Illinois, Missouri), entering the western 
U.S. in Colorado and passing through Utah and Nevada to California.27  In Utah the Midland Trail 
entered the state from Colorado near Cisco and travelled through Price, Colton, Spanish Fork, 
and Salt Lake City.  From Salt Lake City westward the trail traveled north to Bringham City, to 
Snowville and then westward to the Nevada border.  An alternate cut-off from this route at Ely, 
Nevada, took traffic south across central Nevada to Los Angeles. 
 

                                                      
24 Fraser,  

25 Fraser 31-32. 

26  “Victory Highway,” http://en.wikipedia.org/wiki/Victory_Highway (accessed 5 June 2011); “Wendover Cut-Off,” 
http://en.wikipedia.org/wiki/Wendover_Cut-off (accessed 5 June 2011); “U.S. Route 40 in Utah,”  
http://en.wikipedia.org/wiki/U.S._Route_40_in_Utah (accessed 5 June 2011). 

27 Fraser, 29. 
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Like most of the trail associations, the Midland Trail Association was made up of businessmen, 
manufacturers, municipalities, and auto transportation boosters at both the national and local 
levels.  In the period prior to the involvement of the federal government, the association looked to 
state and local units of government or commercial interests to make appropriations to improve 
and maintain the trail.  In Utah the association had the strong backing of the powerful Salt Lake 
Tribune newspaper that editorialized to urge the state legislature to provide funding for highway 
construction and road improvement along the trail.28  Their campaign was successful, resulting in 
the recognition of the route as a state highway and the appropriation of $50,000 in state funds in 
1913.  Construction of the highway east of Snowville commenced in 1914 with 100 miles of road 
completed in Box Elder County.  This stretch of highway included 240 culverts, three concrete 
bridges, and one timber stringer bridge.  The southeastern portion of the highway was 
constructed through Price Canyon in Carbon County and from the Green River to the Colorado 
state line providing the first improved road across the Utah state border with Colorado.29 
According to Utah transportation historian, Ezra Knowlton, the state’s development of the Midland 
Trail was the first state highway work specifically aimed at improving the interstate routes and 
connecting Utah’s roads with those of adjacent states.30  The Midland Trail roughly followed the 
former route of U.S. 50 (current U.S. 6 and I-70) in the eastern portion of the state and the route 
of former U.S. 30 (current I-15) north of Salt Lake City to the Nevada border.  
 
(c) The Arrowhead Trail Association 
The Arrowhead Trail Association was formed in 1914 by a group of Las Vegas businessmen who 
sought to direct traffic through the southern Utah canyon lands and Las Vegas.  The Arrowhead 
Trail supporters saw the potential to direct Midwestern travelers headed to Los Angeles on the 
Lincoln Highway and Midland Trails (former U.S. 40 and U.S. 30).  Instead of the southern and 
northern routes around the Bonneville Salt Flats with a cut-off to Los Angeles at Ely in central 
Nevada, this route turned south at Salt Lake City.31   
 
The route traveled along the route of the Old Mormon Trail, a wagon-era trail, from Salt Lake City 
south to St. George and then Las Vegas provided the antecedent of the Arrowhead Trail, which 
eventually became the route of former U.S. 91 (current I-15).  Support for this route came from 
railroad interests in Utah anxious to increase tourism in southern Utah and from the well-
organized tourist promotional groups in Southern California, particularly the Automobile Club of 
Southern California, which was quick to see the tourism potential of the more direct route 
between Salt Lake City and Los Angeles.32 

                                                      
28 Fraser, 29. 

29 Fraser, 29. 

30 Knowlton, 156. 

31 Edward Leo Lyman, “The Arrowhead Trails highway: The Beginnings of Utah’s Other Route to the Pacific 
Coast,” Utah Historical Quarterly, 1942, 243. 

32 Lyman, 254. 
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C. The role of the federal government and the Federal-Aid National Highway 
Acts 

In 1899 the ORI (established in 1893) was renamed the Office of Public Road Inquiry and continued with 
technical and promotional efforts to improve roads.33  One effort was to develop a materials testing 
laboratory to test samples and identify suitable road materials.  In 1905 the Office of Public Roads was 
created by the passage of the Agriculture Appropriations Act, which terminated the Office of Public Road 
Inquiry and established a permanent federal road agency within the USDA with an annual budget of 
$50,000.34 
 
In 1916 the U.S. Congress passed the Federal Aid National Highway Act, which was the first federal 
highway policy with regular funding appropriations distributed to the states.  By this time the number of 
automobile registrations in the country had reached 2.3 million and the auto industry and motorists were 
lobbying for programs and funds to improve roads and bridges.35  Funding had been a long-time goal of 
many of the named trail associations and the Good Roads Movement, who were influential in the 
passage of the act.  Funding, managed by the Secretary of Agriculture, was allocated to each state based 
on the state’s population, land area, and road mileage.  Under this act, the Federal-Aid program would 
finance up to 50 percent of the cost of construction, not to exceed $10,000 per mile.36 
 
Beginning with the passage of the Federal-Aid National Highway Act of 1916, federal and state 
governmental agencies worked cooperatively on building a comprehensive and integrated transportation 
system throughout the country.  Over the 1910s and 1920s a complex structure of federal and state 
funding and legislation governed the development of highways and bridges in Utah and other states 
across the nation.   
 
During the 1920s Congress continued federal funding for highway construction and amended previous 
legislation beginning with the passage of the Federal Aid Highway Act of 1921.  This act created the 
Bureau of Public Road (BPR), which replaced the Office of Public Roads and was assigned to administer 
the federal government’s road program.  The act also provided financial aid to states for the construction 
of highways that were “interstate in character” (i.e., crossed state lines) under the “seven percent system,” 
a formula created by Congress in which each state was eligible for assistance in constructing seven 
percent of its highways.37  To participate and receive financial aid, each state was required to designate 
three percent of its primary roads and four percent of its secondary roads as part of the federal-aid 
                                                      

33 Bruce Seely, Building the American Highway System: Engineers as Policy Makers (Philadelphia, Penn.: 
Temple University Press, 1987),  16-17. 

34 Kaszynski, 30. 

35 Seely, 24-25. 

36 Seely, 43. 

37 Richard F. Weingroff, “From Names to Numbers: The Origins of the U.S. Numbered Highway System,” 
Federal Highway Administration, http://wwwcf.fhwa.dot.gov/infrastructure/numbers.cfm.  
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highway system within two years; as a result, designated roads were eligible for federal assistance.38  
Federal funding was to be matched by state funds on a 50/50 basis and designs were required to adhere 
to the federal government’s standards for minimum width, grade, and adequacy of roadbed type for the 
traffic load.  States were also required to submit their plans to the BPR for approval.39   
 
U.S. participation in World War I (1917-1919) greatly hindered new road and bridge construction and the 
improvement of existing roads due to construction deferment and limited labor and supplies.  World War I 
also raised awareness of the transportation needs that a nation at war might have and drew attention to 
large gaps in the national road system related to defense needs.  In 1922 the Army General Staff issued 
the Pershing Map delineating those highways within the federal-aid system that were considered vital to 
national defense.  In Utah this included the Lincoln Highway (which generally traveled former U.S. 30 
from the Wyoming border to Echo and then along former U.S. 40, both of which were replaced by I-80), 
the Arrowhead Trail (which generally followed the route of former U.S 91, which was replaced by I-15), 
and the road that became I-70.40  Altogether, 1,067 miles of U.S Highways in Utah became part of the 
national defense highways.41   
 

(1) The Great Depression and highway and bridge construction 
The stock market crash of October 1929 plunged the nation into a major economic crisis.  As the 
federal government scrambled to set in place programs and policies for temporary relief of the 
depression and massive unemployment, it looked to transportation projects as a major form of 
relief activity.  On November 15, 1929, President Herbert Hoover sent a message to state 
governors to accelerate their spending on construction projects and make new spending 
proposals to stop economic decline.42  At the same time Hoover reluctantly began to implement a 
public works program.  In 1930 and 1932 Congress passed a series of emergency appropriation 
measures allocating additional federal aid for state road programs.   
 
In 1932 Hoover signed the Reconstruction Finance Corporation Act administered by 
Reconstruction Finance Corporation (RFC) that provided loans to states and counties to hire the 
unemployed.  The RFC accounted for 68 percent of public relief funds expended in Utah in the 
year after its passage.43  The 1932 legislation made a total authorization of $120,000,000 nation-
wide with Utah’s share approved at $1,395,331.44  This funding enabled the USRC to step up its 

                                                      
38 Seely, 31. 

39 Seely, 57. 

40 Knowlton, 396-401. 

41 Knowlton, 400. 

42 James J. Flink, The Car Culture (Cambridge, MA: MIT Press, 1975), 32-41, 155. 

43 Thomas Alexander, Utah the Right Place (Salt Lake City: Gibbs Smith Publishers, 2007), 315-316. 

44 Twelfth Biennial Report, 1931-1932, 14. 
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construction program substantially while also providing employment.  The statute limited work to 
five days per week, with a maximum work week of thirty hours per worker, and “as far as 
practicable,” the bill required the use of labor-intensive methods.45  By the beginning of President 
Roosevelt’s New Deal in 1933, Utah already had expended over four million dollars in federal 
relief funds.46

 

 
Following his March 1933 inauguration, President Roosevelt quickly instituted the first of his New 
Deal programs and policies, intended to stabilize the nation’s economy and increase employment 
through greater federal spending.  Utah was a major recipient of relief funding from the federal 
government during this era.  In part this was due to the active lobbying efforts of Utah’s Governor, 
Henry Blood, who had previously served as a Commissioner of USRC.  In September of 1933 
Blood travelled to Washington D.C. where he met with legislators and members of the Roosevelt 
administration.  He brought with him a list of potential projects totaling $57 million dollars.  Blood’s 
efforts yielded Utah appropriations far in excess of its per capita share of federal funds.47 
 
During the Depression era, road development in Utah and elsewhere in the U.S. was spurred 
through a host of new federal agencies that directly constructed or funded state public works 
projects.   
 
Beginning in 1934 the USRC began implementing projects under the National Recovery Act 
(NRA), important federal legislation during the Great Depression.  Projects implemented under 
the NRA were apportioned under three categories: 
 

• National Recovery Highway (NRH) projects – for work on the Federal Aid highway 
system 
 

• National Recovery Secondary (NRS) projects – for work on highways not on the Federal 
Aid highway system 
 

• National Recovery Municipal (NRM) projects – for work on municipal roads48 
 
In addition, NRA legislation greatly increased federal funding for road construction and 
maintenance beyond the usual federal-aid program.  The following federal relief programs were 
active in Utah. 

                                                      
45 Twelfth Biennial Report, 1931-1932, 9-10; Alexander, 314, 317. 

46 Alexander, 316. 

47 Alexander, 320. Harold Ickes, head of the Public Works Administration (PWA), estimated that Utah got 270 per 
cent of its per capital share of PWA funding due to the governor’s efforts.  

48 Thirteenth Biennial Report, 1933-1934, 23. 
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(a) Federal Emergency Relief Administration (FERA) 
Created by the Federal Emergency Relief Act of May 12, 1933, FERA was established as a 
program to provide unemployment relief through large federal grants rather than state loans.  
During its brief operation, FERA spent over $3 billion to provide relief for 20 million Americans, 16 
percent of the U.S. population at the time.49  FERA banned the use of convict labor on roadwork, 
which had been a fairly common practice in Utah under the USRC prior to the Great 
Depression.50  In Utah FERA funds were administered by an Advisory Committee on Public 
Welfare and Emergency relief that worked closely with the counties to provide employment to 
local men.51 
 
(b) National Industrial Relief Act (NIRA) 
The NIRA included the largest single authorization for the nation’s highways of $400 million.52  
The NIRA specified that a large portion of revenue from this source be spent on the roads outside 
municipalities and/or on extensions of these rural roads into municipalities.  Because Utah was a 
predominantly rural state, this federal program was a major factor in rural county road 
improvement during the Great Depression.  Utah was one of the first states to apply for NIRA 
funding and the first to place under contract a project paid for by this act.53  In addition, the NIRA 
included provisions for landscaping, visual, and aesthetic improvements for highways, a fact 
reflected in biennial reports of the USRC, which began to note that greater attention was being 
given to landscaping issues, particularly in light of the dry desert conditions of much of the state.   
 
(c) Works Progress Administration (WPA) 
The Works Progress Administration was renamed to Works Projects Administration (WPA) in 
1939.  Roosevelt created the WPA through Executive Order in May 1935.  The WPA, along with 
the Social Security program, was intended to replace FERA, which ended in 1935.  The WPA 
continued until 1943.   
 
WPA funds were matched by state or local monies.  Projects funded under this program were 
subject to labor provisions that encouraged the state to maximize hiring.  The WPA built 572,000 
miles of highways, 67,000 miles of city streets, and 78,000 bridges during its existence.54  Of all 
the federal relief agency work in Utah, the WPA employed the largest number of people, an 

                                                      
49 Work Projects Administration (WPA), Final Statistical Report of the Federal Emergency Relief Administration 

(Washington, D.C.: U.S. Government Printing Office, 1942), iii, 2, 5-7, 53, 58, 165. 

50 Knowlton. 315. 

51 Knowlton, 316. 

52 Knowlton, 314  

53 Knowlton, 315; the first funded project was a road from Salt Lake City to Saltair, a large resort facility located 
on the Great Salt Lake. 

54James S. Olson, ed., Historical Dictionary of the New Deal (Greenwood Press, 1985), 548-551; Seely, 90-91. 
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average of almost 11,000 per year from its establishment to 1942.55  In Utah at least 53 bridges 
(including six grade separations) were constructed under the WPA program.56  According to 
Knowlton, WPA funding of rural and municipal projects brought a new balance to the over-all 
highway program and marked the beginning of a sound policy of devoting federal funding to 
county and municipal roads that continued into the post war period. 57  Funding for WPA projects 
also included specific funding for grade separation projects, already a priority of the USRC.  
 
(d) Civilian Conservation Corps (CCC) 
The CCC was created in March 1933 at the outset of the Roosevelt administration.  The CCC 
was designed to provide jobs for men between the ages of 17 and 24 whose families were 
already on relief.  The program soon added veterans of the Spanish American War and World 
War I, without age restrictions.  The CCC paid $30 a month and was under the administrative 
control of the U.S. Army.  In Utah the CCC provided labor for conservation work, particularly 
watershed management, and National Park construction.  Although most of its road and trail 
building efforts were conducted on federal lands for federal agencies, the program made a 
substantial contribution within the state to relieving unemployment.58 

 

 
The CCC fell under the jurisdiction of the U.S. Forest Service, Soil Conservation Service, and 
National Park Service, although the U.S. Army organized the operation of individual group camps.  
Besides providing employment, education, and work experience for unemployed youth, the CCC 
often undertook road and trail construction on federal lands.  Since Utah was a “federal land” 
state (a western state with a high percentage of federally-owned forest, park, and Native 
American reservation land), the CCC undertook a number of road and bridge projects on lands 
within federal jurisdiction.  A small number of bridges on federal lands may have been transferred 
to UDOT.  Federal park and forest roads and bridges that remain in federal jurisdiction are not 
included in this study and are more appropriately evaluated in the context of National Park 
Service and National Forest Service rustic architecture and engineering in the 1930s.  Structures 
in parks and forests were generally designed and built to different standards than those of state 
highway agencies. 
  
(2) Preparations for World War II  
During the last few years of the 1930s, the federal government began to shift its focus from 
depression relief to war preparation.  The Federal-Aid National Highway Act of 1939 made federal 
funding available for highway work deemed essential to national defense without the need for 
state matching funds and the Defense Act of 1941 made additional “emergency” funds 

                                                      
55 Fraser, 51. 

56 Knowlton, 328. 

57 Knowlton, 327. 
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available.59  Much of the work deemed “essential” was concentrated on the roads within the 
Strategic Highway Network and roads in and around military installations and vital defense 
industries. These routes were often the same ones identified on the Pershing Map of 1922 
discussed above.  In 1940 the Secretary of War designated the selected routes as the Strategic 
Network.60   
 
Beginning in the mid-1930s the federal government revived and expanded existing military 
facilities and began construction of new facilities in the vicinities of Salt Lake City and Ogden.  
Among the most important were the Ogden Arsenal, Hill Air Force Base, Fort Douglas where the 
Ninth Command Headquarters was relocated from the Presidio in San Francisco, and the 
Wendover Air Force Base where the 509th Composite Group trained for their mission to drop the 
atomic bomb on Hiroshima and Nagasaki.61  These bases were located within close proximity to 
U.S. 91 and the route of former U.S. 40 (replaced by current I-80).   
 
By July 1940 the USRC had 183 miles of defense related road and bridgework under construction 
that included 50 separate projects distributed over 20 counties.  This work program was 
interrupted by the beginning of the war in 1941 and replaced with projects identified as vital to the 
war effort.62  Although the appropriation for projects vital to the war was made prior to the U.S. 
entry into the World War II, the money did not become available until the beginning of 1942, 
shortly after the bombing of Pearl Harbor. 
 
At the same time that the U.S. was pursuing World War II defense related road programs, the 
federal government was looking towards the conclusion of the war and taking actions to promote 
and fund an active post World War II (postwar) highway program.  In order to address nationwide 
road deficiencies that arose as a result of wartime efforts and materials shortages, a highway 
program was implemented through the enactment of the Federal-Aid Highway Act of 1944 (1944 
Act), which expanded federal funding available for the nation’s road system.  The Federal-Aid 
road system included three types of roads: 1) Federal-Aid primary system, including U.S. 
Highways and State Primary Route (S.R.) Highways, which were roads designated by the states 
as primary transportation routes; 2) secondary system, known as feeder roads, including county 
roads, rural postal delivery routes, and public school bus routes; and 3) highways in urban areas.  
The 1944 Act increased funds for primary roads and also provided new funding for construction of 
urban highways and expressways and secondary roads.  Previous federal aid prior to World War 
II focused largely on rural roads and limited the number of miles of secondary roads that could be 

                                                      
59 Knowlton, 401. 

60 Knowlton, 398. 

61 Alexander, 340-346. 
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improved with federal funds.  The 1944 Act was the first time federal funding was provided for 
urban and secondary highways.63   
 
Three categories of funding related to the roadway types listed above were established by the 
1944 Act, which provided $500 million nationwide per year during the three years successive to 
the end of World War II, with $225 million allocated to primary roads, $150 million to secondary 
roads, and $125 million to urban roads.64  This funding was distributed differently for urban and 
rural roads.  For urban highways it was distributed by total population, while for rural highways it 
was distributed to the states in proportion to rural population, geographic area, and post road 
mileage (roads along postal delivery routes).65   
 
This funding, for which the states were responsible to match at a 50/50 ratio, proved to be 
somewhat limited when distributed among all the states.  For the fiscal year ending June 30, 
1946, Utah’s apportionment of federal aid monies amounted to $4,651,056, which included 
$2,531,450 for primary roads; $1,685,875 for secondary roads; and $433,731 for urban roads.  
Thus, Utah received a mere 0.93 percent of the national federal-aid allotment for fiscal year 1946.  
However, as a “public land state,” Utah benefitted from additional federal monies for strictly 
federal road projects on public lands managed or owned by the Forest Service, National Park 
Service, and Bureau of Indian Affairs.  Public land states were defined as those containing public 
lands and non-taxable Indian lands exceeding five percent of the total area of all state land.  
Other public land states include Alaska, Arizona, California, Colorado, Idaho, Montana, Nevada, 
New Mexico, Oregon, Washington, and Wyoming.  Utah’s allotment of federal monies for these 
projects in the three immediate postwar years included $25,000,000 per year for Forest 
Highways; $12,500,000 per year for Forest Development roads and trails; $14,250,000 per year 
for roads in or leading to National Parks or National Monuments; and $6,000,000 per year for 
roads serving Indian lands.66 
 
The 1944 Act also allowed states to use 10 percent of appropriated federal funds to eliminate 
highway-railway crossing hazards on the Federal-Aid system.67  Highway-railway crossings are 
also referred to as at-grade crossings where vehicular and railroad traffic cross each other at 
street level.  Several grade-separation structures in Utah, constructed to elevate either the 
roadway or the railroad, were completed under this program to eliminate crossing hazards.68       
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65 Bruce Seely, 189-191. 
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In addition, the 1944 Act authorized designation of the National System of Interstate Highways.  
The Interstate system was intended to connect principal metropolitan areas, cities, and industrial 
centers; serve national defense; and connect border points with routes of continental importance 
in Canada and Mexico.  The Interstate system was expected to carry 20 percent of the nation’s 
traffic and connect 90 percent of cities with a population of 50,000 or more.  The 1944 Act called 
for the system not to exceed 40,000 miles.69  A drawback of the 1944 Act was that it did not 
provide funding for construction of the expressways and the Interstate system, but only 
acknowledged the designation and allowed for preliminary planning efforts.  The USRC, like 
many highway agencies during this period, completed planning efforts for the construction of 
freeways and Interstate Highways, but no construction.   
 
Although the 1944 Act provided some funding for construction of primary and secondary roads 
and urban highways, it did not do enough to solve the nation’s transportation problems.  The 
1944 Act did not anticipate postwar financial prosperity, which dramatically increased automobile 
ownership, highway usage, and commercial development.  The unexpected increase in 
automobile usage created congestion in many urban areas and increased pressure on the overall 
transportation network.70   
 

D. Utah’s prewar policies and programs 
 

(1) Utah State Road Commission 
The principal governing agency for Utah’s highway and road system was the USRC, which was 
established by the state legislature in 1909.  The USRC initially consisted of five members: the 
governor, state treasurer, state engineer, and a faculty member from both the University of Utah 
and Utah State University.  The first task of the USRC was to delineate a state road system that 
would link county seats and major towns.71  In pursuing this task the USRC undertook a major 
survey of existing roads within the state and required county road commissions to map their 
roads and provide traffic summaries to determine which roads received the most use.72  
 
From its creation in 1909 through 1920 the USRC was an appointive board that served without 
remuneration.  The heavy workload involved in policy-making and administering the state’s road 
program took a toll on the volunteer commissioners.  An important change to the USRC occurred 
in 1921 when the legislature made it a paid full-time body appointed by the governor.  This 
change strengthened the USRC but made it a political body subject to the direct control of the 
governor.  The USRC underwent another major reorganization in 1941, which is discussed below.  
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Despite these various changes the USRC continued throughout the pre-World War II (prewar) 
period to set policy, distribute funding, and establish goals for Utah’s highway, road, and bridge 
system.  
 
The legislation establishing the USRC empowered it to approve plans, specifications, and 
estimates for road work.  The legislation also divided the state into four administrative regions, the 
forerunner of regional administrative districts, and established testing laboratories at both of the 
state’s universities.73   The latter were replaced a few years later by a testing facility directly under 
USRC jurisdiction.  The USRC also assumed control of state road funds, distributing them equally 
among the counties, and authorizing counties to raise additional matching funds though county 
taxation.  In its policy setting role the USRC, early in its history established a comprehensive 
program that it continued to pursue throughout the pre-World War II period.  Broadly this program 
included improving the roads and bridges throughout the state, placing the state’s transportation 
programs on a sound financial basis, and integrating the state’s internal road system into a 
comprehensive network, as well as connecting this system to highways and road beyond Utah’s 
borders.   
 
Even as the USRC was gaining organizational stability and professionalism, the agency faced 
stark challenges with the onset of the Great Depression.  County and municipal governments also 
dealt with financial difficulties.  While the Great Depression was marked by hardship and thrift, the 
period also represented a time of change and expansion for road development in Utah.  
Increased federal road funding and the establishment of a host of federal work-relief agencies 
offered the USRC an unprecedented opportunity to move forward with its programs that had been 
long impeded by funding limitation. 
 
This was in marked contrast to the situation in other sectors of the state.   As a predominantly 
agricultural state with a limited industrial sector at the time, Utah suffered severely from the 
national economic crisis.  In 1929 Utah was already one of the less prosperous states in the 
country with an average income per household that was 80 percent of the national average, 
making Utah 30th among the 48 states in household income.74  Between 1929 and 1933 Utahans 
sank deeper into poverty with a decline from an average household income of $559 per year in 
1929 to $300 per year in 1933.  The value of mining and agricultural goods, the state two 
economic mainstays, declined precipitously with many mines closing.  By 1933 Utah had a 36 
percent unemployment rate.75 
 
Despite its management of a multitude of new and complex programs during the Great 
Depression years, when Herbert G. Maw took office as governor in 1941 he dramatically 
reorganized the USRC.  Maw had run on a ticket promising to reform Utah government and the 
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reorganization of state agencies, including the USRC.  Under a bill passed by the legislature at 
Maw’s behest in March 1941 a major reorganization of the USRC was implemented, placing it 
under a state Engineering Commission given jurisdiction over all water and highway engineering 
projects.76  Maw also dismissed the previous commissioners and appointed members of his own 
choosing, leading to a series of lawsuits that proved disruptive to highway administration following 
the reorganization.  This situation continued to the postwar period when a new administration 
reversed Maw’s policies and restored the USRC to its former independent status. 
 
Once the U.S. entered the war, the USRC made clear that all its efforts were concentrated on the 
single objective of winning the war.  Civilian priorities defined in previous years were put to the 
side to concentrate on defense related projects.77  This was both a benefit and detriment for 
Utah’s highways.  Non-strategic road and structure improvements, replacements, and 
maintenance were suspended during the war years, leaving the state with an immediate postwar 
backlog of road and bridge work on routes not in the Strategic Highway Network.  However, in 
some areas it proved a boon.  Because most of the state’s military infrastructure was 
concentrated in the Wasatch Front, the wartime defense priorities of the federal government 
dovetailed nicely with the state’s planning priorities at the end of the Great Depression that 
proposed a rebuilding and modernization program in the state’s urban areas.78   
 
(a) USRC staff 
During its first two years the USRC had no staff and the details of road and bridge engineering 
were left to the counties.  This changed in 1911 when the USRC budget was increased and it was 
able to hire the first State Engineer, W.D. Beers.  Beers began adding employees to establish a 
highway engineering staff to carry out the policies of the USRC.79  Beers focused on hiring 
engineering, drafting, and clerical personnel and set up a permanent office in Salt Lake City.80  In 
addition to the engineering staff in Salt Lake City, the USRC established Field Agents who had 
charge of most of the road equipment and supervised actual road and bridge construction on 
state routes.  Hiring professional engineering staff allowed the USRC to report that the character 
of construction work in the state had generally been improved as a result.81  During the teens and 
1920s staff was gradually increased.  By 1918 the USRC added two engineering positions to 
assist the State Engineer and a number of District Engineers were hired to oversee work 
throughout the state.82 
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In the 1910s and 1920s the USRC staff became active in a number of national highway 
organizations, including the AASHO, the American Highway Association, and the American 
Concrete Institute (ACI).83  These activities helped the USRC and its employees stay abreast of 
what was happening in these industries and advances in highway engineering and materials.  
The USRC indicated that by 1918 federal standards were being made widely available in the form 
of standard specifications published and distributed to staff.84 
 
From 1911 until 1941 when the USRC and state agencies were dramatically re-organized under 
Governor Maw, the State Engineer appears to have worked directly under the USRC.  As a full-
time professional engineer he hired and directed staff based on monies appropriated by the 
USRC for that purpose.  There was no transportation department that operated as a separate 
agency or bureaucratic entity.   As the staff of the USRC grew they were organized into 
“departments” which functioned as “work teams” with specialized assignments based on 
expertise.  The “Bridge Department” was one of the first designated staff groups within the overall 
Engineering Department (both terms are referenced in research and are used throughout the 
context interchangeably).  By 1932 there also were Drafting, Equipment, Materials (testing 
laboratory), and Accounting departments.    
 
Utah did not have a state civil service system in the prewar period and employees appear to have 
been governed directly by the USRC, a situation that historian Knowlton blames for high turn-over 
rates throughout the period.  From its inception the engineering staff of the USRC experienced 
problems resulting from low salaries and an inadequate pool of qualified applicants.  Beginning in  
1941 the USRC recommended legislation that would give them independent power to establish 
compensation schedules in order to attract engineering professionals to the department.  
However, these problems were exacerbated during World War I by the demand for young men to 
join the war effort and again in World War II.  Although in Knowlton’s view, the creation of a full-
time USRC in 1921, discussed above, served to a degree to insulate staff engineers from the 
impact of political change, these issues were never fully resolved until well after World War II.85 
 
The major government reorganization of 1941, at least in Knowlton’s view, had very detrimental 
effects on the operation of the USRC staff.  Knowlton states that the reorganization resulted in a 
major turn-over of staff and severe demoralization among those that stayed.  Coupled with civilian 
man-power shortages resulting from conscription during the war, the engineering staff remained 
short-handed through the mid-1940s and entered the postwar period with limited staff resources 
to meet postwar challenges.86 
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(2) Utah highway legislation and funding 
At the same time that the federal government was developing programs for financing 
transportation and for sharing funding with states, states were developing their own funding 
mechanisms and developing more elaborate sharing arrangements with counties and 
municipalities.  
 
When the USRC was established in 1909 the state had contributed only limited funds to state 
road and building.  In 1909 the entire legislative appropriation was $27,000.87  In 1910 the 
combined $100,000 of state and county funding statewide resulted in only 125 miles of new road 
construction.88  The lack of funding gave rise to public recognition that leadership and better 
highway financing would be needed to improve the state’s transportation system.  One of the 
USRC’s primary goals was to increase state expenditure on transportation.  Combined with public 
pressure from the Good Roads Movement and trail associations, the legislature responded with 
increased appropriations and the creation of new funding programs between 1909 and 1929.  
Beginning in 1911 the legislature raised the state appropriation for roads and bridges from 
$27,000 to $60,000, a 45 percent increase.89   Subsequent legislative appropriations were 
increased annually up until the beginning of the Great Depression.  During this 23-year period, 
the legislature authorized several new programs to raise highway revenues including bonding, 
vehicle licensing, and a gas tax. 
 
In 1911, the first year the legislature authorized an increase in highway funding, it also authorized 
the issuance of highway bonds for $260,000 to be equally distributed among the counties for the 
construction, maintenance, and repair of state roads and the building of bridges.90  Knowlton calls 
the period from 1911-1925 the “bond issue period,” because so much of the funding for highways 
came from this source.91  From the modest bond measure in 1911, subsequent bonding issues in 
1917 and 1919 increased highway financial resources to $5,250,000.92  The legislature also 
authorized counties to hold countywide bond issues to match state financing.  Counties were 
quick to take advantage of this program with twenty of twenty-nine counties issuing bonds during 
the 1920s.  Funds derived from county bonds were expended within the issuing county only.93 
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Fees and taxes also provided highway and bridge funding.  In 1915 the legislature enacted a 
comprehensive annual motor vehicle registration law that established a substantial fee, the 
proceeds of which went to the State Road Fund.94  The state’s sources of highway funding were 
enhanced in 1923, when the legislature adopted the recommendation of Governor Charles 
Mabey to levy a gasoline tax of 2½ cents.  The tax was raised again in 1925 to 3½ cents per 
gallon.95 
 
As part of its initial response to the Great Depression, the state legislature in 1933 raised the gas 
tax another ½ cent to 4 cents per gallon to replace the county property tax funds lost as a result 
of adding county roads to the state system in the early 1930s, discussed below. 96  The addition 
of gas tax revenues placed Utah in a more favorable position to secure additional federal relief 
funding.97  The gas tax increase served Governor Henry Blood well in his lobbying in Washington, 
impressing some federal officials with the willingness of the state to attempt to match federal 
funding for highway programs.98  The gas tax provided a substantial new source of funding for 
highway construction and maintenance.  
 
However, only a limited portion of gas tax monies went  directly to financing highway and bridge 
projects in the state.  By law the revenue derived from the gas tax had to be used to retire the 
bond indebtedness incurred with the state highway and road bonds.  Any funds over and above 
those required for bond indebtedness could then be used for state road projects.  During the 
1920s much of the gas tax revenue was taken up by payments on bond debt.  But in 1937 the 
bond indebtedness was retired, freeing the revenue derived from the gas tax to be redirected for 
use in county and city road projects.  This provided a major new source of funding for projects 
within the jurisdiction of the counties and municipalities.99 
 
The increase in the gas tax and the subsequent retirement of bond indebtedness after 1937 
made the gas tax one of the principal sources of state highway and bridge funding in Utah from 
the late 1930s through the 1950s, when major changes in the Federal-Aid National Highway Act 
shifted the balance between state and federal funding. 
 
In addition to raising state funding with the gas tax increase during the Great Depression, the 
state developed a number of its own highway relief programs that played an important role, 
especially in the early years of the Great Depression, in relieving unemployment and poverty in 
the state.  Following Hoover’s directive to the states, Utah’s Governor advised the USRC to 
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quickly move state highway construction projects ahead of schedule to provide as much work as 
possible for the unemployed.  The governor also encouraged contractors to minimize the use of 
heavy equipment and to use hand labor in order to maximize employment opportunities.100   
 
Before federal relief efforts were underway, the Utah instituted a set of non-binding resolutions to 
relieve unemployment through state funded projects and road contracting.  The resolutions stated 
that preference in hiring should be given to Utah men with families, wage scales should be 
maintained at the level they were at time of contract signing, and that work hours per laborer 
should be limited to eight per day.101  These measures provided grant funds to implement 
approved highway and bridge projects and allowed the continuation of projects that would have 
otherwise been abandoned due to insufficient matching state funds. 
 
The most important state relief program was the “betterment work” initiative, which was financed 
on a 50/50 basis with counties.  Through small projects the commission sought to provide at least 
limited employment in road and bridge work for the maximum number of men at the local level.102  
These small projects were continued throughout the Great Depression and were enhanced with 
redirected state funds after the federal government dropped the matching requirements on 
federal-aid projects.103 
 
Well before the United States entered World War II, mobilization for the war began by providing 
crucial supplies and munitions to the European Allied forces.  Domestically, funding to states, 
including Utah, was made available to plan the construction of major Interstate Highways that had 
been designated as a part of the Strategic Highway Network in 1926 and were eligible for federal 
funding.  Utah was recognized as a vital part of the supply lines for the defense of western North 
American and the Pacific Rim.104  One of the War Department’s prewar goals was to locate 
centers of strategic materials and supplies away from the east and west coasts where they were 
vulnerable to foreign attack.  The Wasatch Front of Utah offered an ideal location; inland with a 
central location accessible by road and rail to California, Denver, and the Midwest and a 
concentration of population sufficient to provide a civilian work force for industry.105 
   
(a) Role of contractors 
During the pre-World War II period the USRC and counties relied almost entirely on private 
contractors to oversee and carry out road construction work.  Design was the responsibility of the 
engineering staff and engineering services were provided by the USRC through the Field Agents 
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who inspected contractor work.  A number of construction contracting firms worked extensively 
for the USRC in the pre-World War II period.  Among these firms were W.W. Clyde & Company, 
Gibbons and Reed, Carl Nelson, Reynolds- Ely Construction Company, Sumsion and Sons, A. O. 
Thorn and Sons, and L.A. Young and Company.  All of these firms worked more than twenty 
years for the USRC, some into the postwar years.106 
 
Up until the 1930s, Utah, like many states, made use of convicts in the state and penal system 
that were organized into road crews under the supervision of a contractor to provide labor on road 
and bridge projects.  The use of convict labor was indicated as “State Forces” as the contractor 
on bridge plans.  Federal-aid funding and work relief funding bills under the New Deal put an end 
to this practice. 
 
(3) Establishment of State Primary Routes and U.S. Highways 
Among the first duties of the USRC was the designation of a state highway system.  Based on 
maps and traffic information provided by each of the counties, the USRC determined which roads 
to place within the state highway system under the jurisdiction of the state, and which to leave 
under local jurisdiction.  In general, roads that crossed county lines fell within the jurisdiction of 
the state, while those that began and ended within a single county fell within the jurisdiction of the 
county.107  The designated state road system established in 1910 included 3,387 miles and 
remained the official road system with only minor changes until 1931.108 
 
At the same time that the USRC was establishing and publishing a map of the state routes in 
Utah, there was an increasing demand for a nationwide system of highway routes and road signs 
that would organize and provide clarity among the confusing jumble of named highways that had 
arisen after the turn-of-the- twentieth century.  Groups like the Lincoln Highway or Midland Trail 
posted highways with identification and directional signs.  These efforts did not always provide 
travelers with the shortest or most direct route between cities, and in some locations named trails 
overlapped each other.  Private promoters of the named trails were also concerned that if they 
invested in roadway improvements, the federal government, due to the new emphasis on the role 
of highways in national defense that followed World War I, would “take over and complete their 
trail as a defense measure.”109 
 
Following the 1922 AASHO annual meeting and AASHO’s subsequent recommendations on how 
to identify a national system of highways, the Secretary of Agriculture appointed the Joint Board 
on Interstate Highways to undertake the endeavor of designating a system of highway routes and 
establishing a standard system of signing the routes.  Throughout 1925 the Joint Board on 
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Interstate Highways held meetings across the country to receive input on the new system of 
highway routes.  Early on, Joint Board of Interstate Highways members agreed the system would 
be numbered rather than named, and would be designated as the “U.S. Highway” system rather 
than as the “interstate system” or “numbered Federal system of interstate highways.”110  The 
remainder of their work focused on identifying the routes to be designated as U.S. Highways and 
developing standardized signage. 
 
By the end of 1925 a national numbering system plan was adopted for the U.S. Highways and 
included the standard design for signs to mark roads between states.  When this plan took effect 
in 1926, the new numbering system affected 145 roads or 76,000 miles of road across the U.S.  
The uniform white shield sign had bold black text and the only variation was the number of the 
highways and the name of the state.  The state’s name was included in the top portion of the 
sign, and the highway number appeared in large bold text in the lower portion.  Odd numbers 
were used for north-south routes and even numbers were assigned to east-west roads.111 
 
In most cases the designated U.S. Highways followed existing named and state highway routes; 
for example, the Lincoln Highway was designated as U.S. 40.  Several state highways that had 
been designated by the USRC as part of their work of establishing a state highway system in 
1910 were designated as part of the newly created U.S. Highway system.112  Roads that were 
both a U.S. Highway and a state highway were cosigned. 
 
The major U.S Highways designated in Utah included the north-south roads extending from the 
Idaho border south to St. George and the Nevada and Arizona borders (U.S. 91 and 89), east-
west routes crossing the Bonneville Salt Flats and Great Salt Lake Desert on the west and the 
agricultural counties of Duchesne and Uintah on the east (U.S. 40).113  The system of state routes 
and U.S Highways in Utah remained unchanged until the Great Depression when economic 
pressures led the state to re-examine the relationship between state and country roads. 
 
In 1931 the state legislature amended the definition of state and county roads that had previously 
prevailed to expand the mileage within the state’s network of roads.  The 1931 legislation 
reclassified the states non-federal roads into two categories: primary and secondary roads.  
Primary roads included state highways and those that were most heavily travelled within a 
county.  This action moved a substantial mileage of county roads (674 miles) into the road system 
under the USRC jurisdiction.   
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During the 1930s the USRC placed its emphasis less on expanding the state and county road 
network through new construction, and more on the improvement of existing routes.  Most of 
these improvement programs were a continuation of policies and goals formulated in the late 
teens and early 1920s.  The more ambitious portions of this program are discussed below under 
policy goals and achievements of the prewar years. 
 
During the war, highway and bridge work in the state centered on either improving or creating 
access to military installations or focused on road capacity to transport heavy war-related 
equipment and materials.  Within the limitations of the wartime program, 85 highway projects, 
resulting in 340 miles of new roads, were completed between 1942 and 1945 in Utah.114  Most of 
these improvements were concentrated in the northwestern part of the state with its heavy 
concentration of military facilities and defense plants.  These improvements provided access to 
the Wendover Air Force Base, but also to the Tooele Army Depot, the Deseret Chemical Depot, 
and the Dugway Proving Ground.115  The USRC completed 33 access roads to military facilities 
involving approximately 182 miles.116  In addition to the road improvement projects, in 1942 the 
USRC continued planning work and the road survey project it began in the 1930s, which would 
play an important role in postwar planning for highway improvement and the initiation of the 
Interstate Highway program of the 1950s in the state. 
 
(4) USRC bridge design and engineering 
Prior to the establishment of the USRC, bridges were overwhelmingly financed and constructed 
by counties. Steel truss bridge construction relied, as indicated earlier, on out-of-state fabricators 
with most bridges assembled on site by more or less skilled local construction crews. 
 
Once established, the USRC took immediate steps to standardize culvert and bridge 
construction.  One of their first acts was to establish a recommended formula for concrete mixes 
used in bridges, along with general engineering guidance for bridge construction.  The USRC 
also specified that bridges constructed with State Road Funds were to be constructed of steel, 
concrete, or metal.  These requirements for state-funded bridges were intended to encourage a 
trend away from the use of wood and timber in bridge construction and placed a higher priority on 
permanence rather than expediency and low cost.117  
 
One of State Engineer Beers’ first goals was to organize an engineering staff to “systematize 
design and specification according to modern engineering practice.”118  Following on the USRC 
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initial efforts to establish bridge standards, Beer’s instituted the development of standard plans 
and specifications.   
 
Because of the state’s rugged terrain and seasonal desert waterways and sloughs, the majority of 
crossings could be crossed with small span culverts and bridges.  The State Engineer estimated 
that a majority of crossings ranged between 5 and 45 feet, a span that was most economically 
addressed using concrete girders and slabs (for a discussion of bridge types and features, see 
Glossary of Basic Bridge Types and Terms at the end of this volume), and by 1913 the 
engineering staff had produced “Standard Culvert Plans,” which contained 50 different culvert 
designs, including iron, concrete, and stone, recommended for use by the USRC at that time. 
These were organized into “loose-leaf” notebooks and distributed to Field Agents for purposes of 
construction and inspection. 119 
  
Noting that “there are only a very few places in the State where the State Road crosses a stream 
requiring a span greater than 100 feet” the engineering department placed a priority on standard 
bridge designs for spans up to and including 100 feet.  Because most spans were well below 100 
feet, standard designs were developed for steel Warren pony truss, timber Howe truss, and 
concrete slab and girder bridges.  The engineering department also instituted a category of 
“special designs” where specific situations demanded individual design and engineering or a 
structure greater than 100 feet was needed.120 
 
For the first six steel truss bridges it constructed, USRC used “industry standard” Warren pony 
spans with riveted connections.121  Historian Clayton Fraser notes this design closely resembled 
Salt Lake County bridges constructed by private contractor James Burke and suggests that 
USRC engineers may have used Burke’s shop drawings as a basis for USRC’s standard design.  
By 1916 the USRC redesigned the standard Warren truss and constructed five bridges using the 
plan.122  The Price River Bridge at Helper in Carbon County (nonextant), Price River Bridge at 
Mound in Emery County (nonextant), and the Adamsonville Bridge in Beaver County are 
examples of trusses that employed early standard plans for truss bridges.  Only the Adamsonville 
Bridge (001003C in Beaver County) is extant.123  Steel truss bridges constitute less than 0.5 
percent of the extant Utah historic bridge population.  The oldest extant bridge is a steel truss 
constructed in 1914 in Carbon County (007027C), and the remaining extant steel truss bridges, 
except one, were built prior to 1920. 
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Bridge 001003C, Beaver County, south of Adamsville carrying county road over 

the Beaver River – an example of a Warren pony truss 
 
 

 
Bridge 007027C, Carbon County, 1 mile northwest of Castle Gate carrying county 

road over the Price River – an example of a Warren pony truss  
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In the 1915-1916 biennium the USRC reported that standardized bridge and culvert plans were 
being widely employed for bridge superstructures and sufficed for culverts in almost all cases.124  
The commission concluded that standard plans had saved the state time and hundreds of dollars 
in design cost since the standard plans enabled bridge construction to proceed quickly following 
approval and funding.  The commission also reported that counties and cities were availing 
themselves of the plans for their own work off the state and U.S. Highway system.125 
 
In the 1919-1920 biennium USRC engineers began experimenting with concrete arch 
construction. Early examples included Logan (Cache County, nonextant) and Spanish Fork River 
Bridge (Utah County, nonextant).  These bridges were also noted by the USRC as examples of 
attempts to provide greater design emphasis on structures that fit aesthetically with their urban 
context.126  Only two examples of concrete arch bridges remain in the state from the prewar 
period: one in Cache County (005004D) and one in Utah County (4D 149).  One example of a 
concrete continuous arch bridge remains extant in Washington County (053026D). 
 

 
Bridge 005004D, Cache County, in the city of Wellsville city street over the Little Bear River – an 

example of a concrete deck arch 
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Bridge 053026D, Washington County, west of the Ash Creek Reservoir carrying a county road 

over Ash Creek – an example of a concrete continuous deck arch 
 
A review of state funded bridge projects listed in the USRC biennial reports during the prewar 
period indicates that culverts were the most frequently constructed crossing type.127  These were 
usually of timber, stone, corrugated iron, or concrete pipe construction.  There are no extant 
culverts from the period 1910-1920 and no examples of timber, stone, or corrugated iron.  The 
existing prewar culvert population consists primarily of examples built in the 1930s and 1940s, 
and are either concrete or concrete continuous culverts. 
 
Among bridges, timber stringers and pony trusses continued to be widely used.  Despite the 
stated preference of the USRC for concrete and steel bridge materials and the production of 
standard bridge plans for such structures, many bridges and culverts in the state continued to be 
constructed of timber.  Standard plans for combination wooden/iron truss bridges were developed 
and appear to have served as a basis for the construction of thirteen “log” or timber truss bridges 
constructed in 1913-1914 (there are no known extant timber truss bridges).128   It was calculated 
that the maintenance costs of timber bridges in alkaline environments was much lower than for 
steel or concrete materials, so that some of the use of timber and wood materials reflected a 
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contains a county-by-county summary of road and bridge accomplishments accompanied by a summary table that 
lists all structures, their location, and bridge design type. 
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conscious engineering choice.129  For practical reasons, timber bridges continued to be a popular 
material for bridge and culvert construction in remote agricultural, desert, and mountain counties 
where the transport of steel materials and skilled labor was prohibitively expensive.  This was 
particularly true in the northeastern corner of the state in Uintah County where poor roads and no 
railroad connections left county officials dependent on local materials.130  Prewar examples 
include three 1945 timber stringer bridges (039020A, 017011A, 031009A).  The majority of timber 
bridges were constructed in remote and arid counties, because it was practical in arid, alkaline 
portions of the state.   
 

 
Bridge 039020A, Sanpete County, carrying 900 East Street over Pleasant Creek in Mt. Pleasant 

– an example of a timber stringer/multi-beam or girder 
 
The commission also reported in 1918 that changes in the BPR loading standards for bridges 
made many of its previous plans obsolete, requiring a great deal of work to bring the 
department’s standard plans into conformity with national guidelines.  This need for revision 
slowed new bridge design until new standard designs were completed in 1923 for steel and 
timber stringers, steel and timber trusses, concrete T-beams and slabs, and steel plate girders.131  
In the 1923-1924 biennium the bridge department announced that structural steel specifications 
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had been revised to modern standards.  Although the particular standard is not referenced, it is 
likely USRC engineers were following AASHO or BPR guidance.132   
 
Although standard plans served a large portion of the USRC’s design needs, large crossings and 
site-specific challenges required “special design” bridges.  These included some of the larger 
bridge projects undertaken.  Among bridges that the USRC noted as posing special engineering 
challenges were the Vega Wash Bridge in San Juan County (1914), a timber truss (nonextant); 
the Ash Creek Bridge in Washington County (053026D, pictured above) constructed in 1925, the 
largest concrete arch span built to date; and the Bear Creek Bridge in Box Elder County (1921, 
nonextant), a concrete T-beam (nonextant).  
 
One of the major influences of the federal assistance programs in the 1930s was a better 
understanding of the relationship between highway and bridge planning on the part of the USRC 
bridge department and its engineers.  In the Twelfth Biennial Report (1929-1930) the USRC 
acknowledged that the convenient and economical siting of a bridge was no longer the deciding 
factor in highway engineering decisions and that “Safety of curvature, good visibility and 
reasonable grades were now taking precedence over cost,” and that state bridge engineers 
routinely accompanied survey crews to gain a better understanding of conditions and to assist in 
bridge location selection.133  The Bridge Department also adopted the loading standards for 
structures recommended by AASHO during the late 1930s.134 
 
A small number of extant concrete T-beam and steel stringer bridges from the 1920s reflect the 
USRC’s issuance of new standard plans for these bridge types in 1923, discussed above.  During 
the 1930s there was a slow but observable increase in the general use of concrete and steel 
materials and bridge types.  By 1937 the bridge department acknowledged a preference for what 
it termed “modern types of structures,” among which it listed rigid frame reinforced concrete, 
continuous beam, continuous slab, suspended and cantilever beams.135  It also noted that 
considerable advancement had been made in in the finished appearance of concrete structures 
with modest aesthetic treatments to harmonize bridges with their environment.136  
 
Review of the biennium reports for the 1930s shows that state bridge design continued to rely 
heavily on the use of standard plans and specifications for spans 100 feet or less and developed 
“special designs” for longer spans.  Among the special designs were the steel arch Virgin River 
Bridge in Washington County (0C 158) between Hurricane and La Verkin that spans a 164-foot-
deep canyon constructed in 1937, which is listed in the National Register. 
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Bridges were a critical part of the World War II program for federal defense highways designed as 
part of the Strategic Highway Network.  Of the 175 bridges located on the strategic network of 
highways in Utah deemed essential to the war effort, 58 located in Utah were deemed inadequate 
to carry military loads and 12 were identified as too narrow.  In addition to replacing or improving 
these bridges, the USRC bridge design section designed and constructed new strategic bridges, 
some of which implemented new technologies such as large-scale welding on highway 
bridges.137  Bridges built during World War II constitute a large proportion of extant bridges from 
the 1940s.  The majority of these bridges, like those built in the 1930s, were steel beam and 
girder and concrete T-beam, along with a number of short span concrete slabs and culverts. 
 
As a result of federal incentives and restrictions that focused activities on the highways and 
bridges within the Strategic Highway Network leading up to and during the war, Utah emerged 
from World War II with a backlog of needed improvements on many of the state’s other bridges 
on its 495 miles of state roads at the beginning of the postwar period.  At the conclusion of the 
war, Utah sought to implement a postwar program that took up the slack created by the war and 
restored war-damaged roads to their required level of service.138   
 
(5) City and county roads 
From 1909-1931 the USRC had jurisdiction over state roads and U.S. Highways, while county 
road commissions continued to assume responsibility for county roads and bridges.  County 
roads were defined as roads that did not cross-country lines or intersect with state roads or U.S. 
Highways.  Funding for county projects came from two primary sources:  county bond acts 
(primarily in the 1910s and 1920s) and property taxes.  Under this system small, less populated 
counties were at a disadvantage since their property tax base was low.  Many county bridges 
were constructed with local materials and local labor, although the USRC engineering staff noted 
that during the 1920s there was an increased use of the state’s standardized plans by counties. 
 
In 1931 state legislation that increased the state road mileage through incorporation of some 
county routes into the state road system discussed above, also made changes in the funding 
relationship between the state and counties.  Under the 1931 legislation the USRC was given 
financial responsibility for projects on primary roads, which included the over 600 miles of county 
roads that were transferred to the state under the bill.  Counties remained responsible for the 
reduced mileage of secondary roads.  This change in designation also relieved counties of 
sharing their property tax revenues with the State Road Fund.  During the Great Depression, 
when counties were experiencing severe declines in local funds, the shift of many major county 
roads to state jurisdiction and the relinquishment of state claims on a portion of local property 
taxes relieved counties of a significant burden in regard to road and bridge construction.139 
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The Federal-Aid National Highway Act of 1944 made federal monies specifically available for 
“rural” and “urban” road projects.  This gave the USRC new authority over county and municipal 
projects using federal financing.  This shifted the decision-making balance in favor of the state, 
whose approval became necessary for plans and construction in counties.140   
 
(6) Achievement of long-term transportation planning goals  
Throughout the prewar period the USRC pursued several long term goals intended to create a 
coherent transportation system that provided good service to automobile travelers and to trucks 
and agricultural equipment.  Although the organization and composition of the USRC changed 
over time and major events such as the Great Depression and World Wars I and II intervened, 
the programs retained a high level of consistency and by the end of World War II the USRCs 
goals had largely been achieved.  The following is a summary of major efforts that were 
undertaken.  Some involved more bridge and culvert work than others but overall they were 
important parts of an improved road and bridge system throughout the state.  
 
(a) Grade separations at railroad intersections 
Grade separations of highways at railroad crossings were among the USRC’s most active 
programs throughout the prewar period.  In 1918 the USRC initiated a statewide program of 
grade separations at railroad intersections.  Although modest in its beginnings (only three projects 
were carried out that year), the USRC placed a high importance on this program to improve 
safety.  The program continued through the 1920s and accelerated after the onset of the Great 
Depression with the increased funding and labor provided by federal public works programs.  By 
1928 a total of 17 grade crossings had been completed.  Among the most important of these 
1920s grade separations was the crossing over the main track lines of Union Pacific Rail yard 
east of Ogden (nonextant).141  An accident involving a school bus from South Jordan and a train 
occurred on December 1, 1938, in Sandy and resulted in the death of 23 children.  The accident 
led to federal law requiring school buses to stop and open the doors before crossing railroad 
tracks.142  The intersection of the railroad crossing that then existed at 300 West and slightly 
north of 10600 South continued to be a dangerous crossing until it was closed.143 
 
During the period from 1934-1936 the WPA directed $1.25 million in funding for grade-crossing 
improvements.  The USRC responded, only three months after the funding was authorized, by 
continuing its ambitious program of grade-crossing development.  In this biennium the USRC 
designed 53 major grade-crossing bridges and eliminated others by relocating portions of 
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highway to avoid railroad crossings.144  In the latter part of the 1930s, the grade-separation 
program slowed, but remained an important USRC priority.  The engineering staff found that 
several of these grade separations posed significant engineering problems, particularly those 
involving the Denver Rio Grande Railroad in Salt Lake City.145 
 
The USRC grade-separation program continued during the war years with $129,000 expended 
between 1941 and 1942 and with some notable crossings accomplished on the U.S. 
Highways.146  By 1944 the USRC acknowledged that the shortage of steel resulted in the use of 
concrete for grade-separation bridges during this period.147 
 
(b) Road surface improvements 
The road system that the USRC inherited in 1909 was generally in poor condition and little more 
than wagon tracks in many locations.  The U.S. Office of Public Roads estimated in 1913 that of 
8,300 miles of public road in Utah only 1,000 had been improved to any degree.148  Four years 
later, of the 3,440 miles of designated state routes under the jurisdiction of the USRC only 404 
miles were graded and the entire state had only thirty-five miles of paved roadway.149  Despite 
the limitations of the USRC and lack of professional engineering staff prior to1920, improvements 
in Utah’s road system were accomplished.  The primary emphasis in this period in road 
improvements was increasing the mileage of paved roads within the state.  Most of the work was 
accomplished in the “heavy-usage” areas in Box Elder, Weber, Davis, Salt Lake and Utah 
counties.150 
 
The first federal-aid projects in the state were commenced in 1917 and assisted in paving efforts 
sufficiently that the USRC could report by 1918 “quite a showing had been made in hard surface 
pavement.”151  Despite this progress the cost of paving tended to reduce the volume of other road 
improvements that could be accomplished due to USRC’s limited financial resources.  In 1925 the 
USRC decided to defer further large scale paving efforts in favor of grading, graveling, and oiling 
road surfaces in an all-out effort to get the state’s roads “out of the mud.”152 
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Federal relief funding nearly doubled the amount of highway funds available to the USRC.  In 
1930 the USRC reported that it had more than $4 million at its disposal for road and bridge 
improvement in the coming year.153  In 1932 amendments to the Federal-Aid Highway Act 
removed restrictions on the use of federal-aid highway monies in urban areas for road and bridge 
construction.  These events greatly increased the ability of USRC to pursue its goal of improving 
road surfacing throughout the state, and during the 1930s USRC undertook a program of 
widening roads in urban areas to provide for multiple lane roads and divided traffic conforming to 
the BPR specifications.154 
 
The most significant accomplishment in road surface improvements during the period was a shift 
from gravel as the predominant surfacing material to an oil aggregate mix surface treatment that 
they viewed as intermediate between gravel/dirt road surface and paving.  The oil mixture 
substantially cut down on dust that was a major road problem in desert areas.  By 1931, 560 
miles of road were improved, with another 280 miles programmed for the next year’s construction 
program.  Projections in the 1937-1938 Biennial Report stated that by 1939 the USRC expected 
that all of U.S. 40 from the Heber City (southeast of Salt Lake City) to the Colorado state border 
and U.S. 89 from the former town of Thistle, in Utah County, to the Arizona state border would be 
completed as a dustless surface.155  These efforts appear to have little effect on bridge 
construction.  Other road improvements during the late 1930s included a landscaping program 
intended to beautify roadways and prevent erosion, and a survey of potential roadside parks or 
rest area sites, which may have resulted in the construction of bridges and culverts.156 
 
(c) Road connections to bordering states 
Perhaps the biggest limitation of the state’s highway system in the early prewar period was the 
lack of connections to adjacent states.  The USRC map of 1910 indicates that with the exception 
of the northern connection to Idaho, where a number of Mormon settlements existed, the Utah 
road system was entirely insular, extending in west, east, and south from Salt Lake City only to 
the last large town or settlement within the state boundaries.   
 
Early in its tenure the USRC articulated the desire to link the state’s highway system to that of 
Colorado, Arizona, and Nevada.  Initially progress was slow, but by 1917 the USRC reported that 
major progress had been made in this area.  The biggest efforts were expended on the state road 
system and on routes that became part of the U.S. Highway system in 1926.   
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(i) Connecting the Uinta Basin (U.S. 40 in eastern Utah) 
The Uinta Basin in the northeastern portion of the state remained a highly isolated and under- 
populated area well into the 1920s with roads in poor condition and no connection between the 
eastern-most town of Vernal and the Colorado border.  The lack of a railroad or highway 
connection and the poor condition of the roads made the transport of road and bridge materials to 
the area difficult and expensive.   With the passage of the Federal-Aid Highway Act of 1916, the 
USRC lobbied to place a portion of road from Duchesne through Vernal to the Colorado state line 
in the Federal Aid System to secure funding for highway improvements.  By 1925 substantial 
improvements had been made including a 120-foot steel span over the Uintah River (nonextant) 
and four other bridges between Duchesne and Vernal (the status of these bridge is unknown).157  
This route eventually became part of U.S. 40 connecting Salt Lake City to the Colorado state 
border. 
 
(ii) Wendover Route to the Nevada state border (U.S. 40) 
One of the most important road construction efforts between 1909 and 1929 was the 
development of a highway between Salt Lake City and the Nevada state border.  Both the USRC 
and the Lincoln Highway Association developed routes around the salt flats west of Salt Lake City 
to achieve this link.  By 1918 the “Seiberling Section” favored by the Lincoln Highway Association 
was nearing completion.158  In 1923 construction also was begun on the route favored by the 
USRC that extended directly west from Salt Lake City to Wendover.  This extension of the state 
highway system was made possible by legislative appropriation and by the contributions of civic 
organizations in northern California that saw the advantage of a direct route between Salt Lake 
City and San Francisco.159  This route was one of the major projects funded under the provisions 
of the Federal-Aid Highway Act of 1916 and 1921.   
 
The construction of the state road included a number of unusual engineering challenges including 
building on an encrustation of salt approximately six miles wide and up to four feet deep.160  
Additionally, the rough terrain along much of the route required hundreds of culverts.  The 
highway was completed and opened to traffic in June1925.161  This road eventually became U.S. 
40 connecting Salt Lake City to the Nevada state border. 
 
Among the essential projects during the shift from civilian to military priorities leading up to and 
during World War II, none was more extensive than improving U.S. 40 on the Wendover route to 
the Nevada state border.  The Wendover route, first completed in 1925, was rebuilt to match 
Strategic Highway Network standards.  This work included two overhead grade crossings (the 
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status of these structures is unknown), one at Nye’s Corner and the other at Hot Springs 
(nonextant).162   
 
(iii) St. George to the Arizona state border (U.S. 91) 
Connections in the southern portion of the state were substantially improved in 1925-1926 
biennium with grading, widening, and surfacing through Iron and Washington counties in 
conjunction with improvements to provide highway access to Zion National Park and Arizona.  
These improvements included the construction of a concrete bridge and a 230-foot tunnel through 
Middleton Ridge.163  Portions of this road eventually became U.S. 91 connecting Salt Lake City to 
Zion National Park and the Arizona state border.  Two tunnels in the inventory carrying S.R.12 
were constructed in 1941 in Garfield County. 
 
(d) Access to scenic areas of southern Utah 
The USRC recognized road improvements were needed to provide access to the scenic red rock 
and canyon areas to attract tourists to southern portions of the state.  This was a goal shared by 
the federal government, which had recently designated a number of areas in southern Utah as 
National Parks.  Road development in this area was supported by federal-aid projects and 
through cooperative agreements with the National Park Service.  Beginning in the 1917-1918 
biennium roads to Zion, Cedar Breaks, and Bryce Canyon National Parks were under 
construction with an expected completion date of 1925.164  The dedication of Zion National Park 
in 1920 and a visit by President Warren G. Harding in1923 also helped draw attention to the area 
and the need for road improvement.  In 1925 the construction of Zion Park-Mt. Carmel Highway 
was begun as a joint project of the USRC and the National Park Service to create an important 
connection in the highway system.165  In 1926 the Arrowhead Trail, the major through access 
route to the southern Utah area, was made a part of the U.S Highway system with the 
designation of U.S. 91.    
 
USRC efforts to cooperate with the National Park Service that began in the 1920s continued 
throughout the 1930s.  In fact road construction was central to National Park Service 
development policy during the Great Depression years.  The expenditure for this purpose began 
in 1931 with a $13 million appropriation and $22 million between 1933 and 1940 for road 
improvement projects.166  Joint projects between the National Park Service and the state included 
major road improvement projects along U.S. 89 to connect Cedar City to Zion National Park.  
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As Utah entered the war, the transportation system had been transformed by the establishment of 
USRC and the development of professional engineering staff that allowed for systematic 
improvements that were consistently pursued throughout the first half of the twentieth century.  
Utah did not appear in the forefront of highway and bridge engineering development in this 
period, but the state made steady progress in developing an integrated transportation network 
and providing standardized bridge plans for short spans to save time and money.  Research 
suggests that most of the state’s bridge crossings were being met with relatively short 
standardized spans and the “special design” projects focused on a limited number of large 
crossings.  The result may have been less of a need for innovation and a greater focus placed on 
proven construction practices and practicality.   

 
 
 



Section 4 
Utah Highway and Bridge Development, 1946-1965 

 

\\sac-fp01\entp\29290-00\09001\TECH\Draft\WPC\100301A.docx 42 

4. Utah Highway and Bridge Development, 1946-1965 
As a result of federal incentives and restrictions leading up to and during the war, Utah went into the 
postwar period with a “…backlog of surveys, plans and estimates for postwar construction projects.”  
There was a broad state consensus as the war came to an end that Utah had a “great need for improved 
roads in all its counties,” and that many of the state’s bridges were in disrepair at the beginning of the 
postwar period.  Due to material, labor, and financial shortages during the war, Utah focused on a 
program of postwar road and bridge planning by proceeding with surveys and plans for the reconstruction 
and modernization of 495 miles of state roads.167   
 
Between 1946 and 1965, road and bridge-building efforts transformed Utah’s (and the nation’s) roads into 
a sophisticated modern transportation network, the result of both state and federal policy and funding 
initiatives.  At the national level, the passage of a number of Federal-Aid Highway Acts in the 1940s and 
1950s dramatically increased federal funding for roads.  In particular, the Federal-Aid Highway Act of 
1956 provided the first real funding for construction of the long discussed Interstate system, and exerted a 
considerable influence on road and bridge-building during the period.  Federal legislation also required 
national organizations, such as the BPR (later the FHWA) and AASHO (later AASHTO), to work together 
to develop design standards that would ensure uniformity of highways across the country. 
 
The following sections present historical background on transportation networks in Utah after World War 
II.  Historical themes considered include federal and state legislation and funding that stimulated road and 
bridge-building efforts; national standards for road and bridge design; and Utah’s road and bridge 
planning and implementation efforts along expressways, Interstate highways, and state primary routes. 
 
A. Federal-Aid National Highway Acts 
The Federal-Aid National Highway Act of 1944, discussed in Section 3, set the stage for a number of 
subsequent funding bills that increased funding for primary roads and for the construction of 
expressways. 
 
Several federal-aid highway acts were passed in 1946, 1950, 1952, and 1954.  However, they were 
overshadowed by the Federal-Aid Highway Act of 1956 (1956 Act).  The acts of the early 1950s 
continued federal funding to states for road and bridge projects with only slight increases in 
appropriations and limited funding for the Interstate system.  Although the Federal-Aid Highway Act of 
1952 authorized the first funding for the Interstate, it was limited to $25 million a year nationally for fiscal 
years 1954 and 1955.  The Federal-Aid Highway Act of 1954 authorized an additional $175 million for 
fiscal years 1956 and 1957; however, this did not provide enough to begin large-scale construction of the 
Interstate system.  In addition to continuing postwar construction efforts, these acts also provided funds 
for Interstate Highway planning, which had been previously authorized in the 1944 Act.168   
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The 1956 Act not only substantially increased federal appropriations to states for primary, secondary, and 
urban highway construction, but also made the first significant appropriations for construction of the 
Interstate system.  The 1956 Act authorized the expenditure of $25 billion dollars over a 12-year period 
for construction of a “National System of Interstate and Defense Highways.”  The system would include 
41,000 miles of new roads, built to “the highest standards” of safety and efficiency, and would be funded 
by increases in federal gas, tire, and vehicle taxes.  Revenues would be collected in a newly created 
Highway Trust Fund that would enable the federal government to complete the system on a “pay-as-you-
go” basis.  Each state would be responsible for completing sections of the system within its borders, with 
90 percent of the funding provided by the federal government.  The 1956 Act also authorized an initial 13-
year construction period for Interstate highways, which would eventually be extended as states faced 
routing and funding difficulties.  Lawmakers passed the bill with only one dissenting vote and pledged that 
the entire network would be completed by 1972.169   
 
Interstate highways built in Utah as a result of the 1956 Act are discussed in Section 4.B(3)(c).  Utah’s 
initial apportionment of federal monies from the 1956 Act included $10,935,309 for fiscal year 1957 and 
$24,668,403 for fiscal year 1958.170 
 

B. State funding, policies, and construction programs 
 

(1) Utah highway legislation and funding 
Utah highway legislation between 1945 and 1965 dealt primarily with three issues: 1) introduction 
of limited-access roadways and the implications of the design requirements on routing and right-
of-way; 2) state funding for highways and roads; and 3) administrative reorganization.  This latter 
issue is discussed in Section 4.B(2). 
 
(a) Limited access roads and right-of-way 
Much of Utah’s highway program was carried out under the federal authorization and 
implementation legislation in the Federal-Aid Highway Acts of 1944 and 1956.  The design of the 
new limited-access highways to federal standards created a significant need to acquire property 
to expand existing right-of-way and create new right-of-way along proposed routes.  Between 
1944 and 1946, the USRC recommended legislation that would allow the agency to acquire 
property to meet immediate needs and hold land for future needs to control costs.  As a result, 
the state legislature enacted the limited-access law in 1945, which was the principal state 
legislation pursuant to the federal program that allowed for postwar highway improvements.  This 
Utah law followed the form for such state legislation that was recommended by the U.S. Public 
Roads Administration.171  The law authorized the USRC, counties, cities, and towns to design 
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limited-access facilities and regulate, restrict, or prohibit access from adjoining property or 
intersecting roads.172  Right-of-way proved to be an expensive and contentious issue, especially 
within heavily populated urban corridors.  Lawsuits and funding from the Federal-Aid Interstate 
highway program led the USRC in 1956 to recommend the creation of a full-time legal 
department to deal primarily with right-of-way issues.173  By March 1958 a legal department was 
in place within the USRC.  It included staff to address right-of-way claims, agreements, legal 
advice, and contracting procedures.174  In 1959 the USRC recommended the creation of a 
revolving fund to aid in the purchase of right-of-way, which had increased tenfold since 1952.  
The legislature acted favorably on this request and established a $5 million fund.175    
 
(b) Funding state highways and developing revenue 
The principal sources of state highway funding continued to be derived from the state gas tax, 
and, to a lesser degree, motor vehicle registration fees. In 1951 the Utah legislature acted to 
increase the tax from four to five cents per gallon, which assisted in meeting rising costs 
associated with materials and labor following the war.  This action significantly increased the 
amount of state funds available, with the gasoline tax accounting for 56 percent of the $40 million 
operating fund.176   
 
The 1956 Act shifted the balance between state and federal funding.  While the gas tax remained 
an important component of the agency budget, by 1959 the federal contribution had risen to 50 
percent of annual funding.  The gas tax constituted 37 percent of revenues with the remaining 13 
percent coming from other state sources.  While state and federal revenues were evenly 
matched, federal funds played a disproportionate role in funding road and bridge construction, 
accounting for 80 percent of funds expended.177  The reduction of federal-aid funding that 
followed the 1959 Act resulted in the USRC taking action to “stretch” federal dollars, prioritizing 
projects based on traffic volumes and building some Interstate highways to the minimum AASHO 
standards with the expectation to upgrade the highways in the future.178  
 
(2) The Utah State Road Commission 
The effects of the reorganization of Utah state government, including the USRC, that had 
commenced with the election of Herbert Maw as governor in 1941 (as discussed in Section 3) 
continued into the postwar period.  During most of the 1950s Governor Maw exercised powers 
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that had previously resided with the USRC, including approval of Federal-Aid projects and 
oversight of the expenditure of Federal-Aid funds.  Maw also executed road project agreements 
with local governments.  These “reforms” continued until 1957, when newly elected Governor 
George Clyde abolished the Engineering Commission, expanded the membership of the USRC, 
and returned the powers the USRC had lost under Maw.179 
 
Legislation in 1957 reorganized the USRC by increasing its membership from three to five bi-
partisan gubernatorial appointees.  The reorganization bill sponsored by Governor Clyde revoked 
the authority of the Engineering Commission created by the previous administrations and 
restored the autonomy of the USRC, re-establishing many of its pre-1941 powers.  The shift to an 
autonomous USRC was intended to produce efficiencies in project programming.  It appeared to 
have achieved this goal with a 125 percent increase in the number of projects let for construction 
in its first year of operation.180   
 
In turn, the newly reorganized USRC initiated major highway department reorganization, adding 
two new assistant directors, including one specifically for engineering.  The reorganization was 
intended to modernize and rationalize the almost 50-year-old department, establishing clear 
reporting relationships and responsibilities.181  Reorganization efforts continued into the early 
1960s with the addition of new technologies such as photogrammetry and computers.182  In 1960 
the highway department’s role was clearly defined in legislation as the administrative arm of the 
USRC.  As part of the larger reorganization in the late 1950s, the bridge design section was 
renamed the Structure Division, and it reported directly to the Chief Engineer.183  Symbolic of the 
USRC’s enlarged programs, in the spring of 1959 the state broke ground for a new office building 
in Salt Lake City to meet the needs of the expanding department.  The new headquarters opened 
in 1960.184 
 
In a more public relations-oriented postwar world, the USRC began issuing an “in-house” 
publication entitled Utah Highways and Byways, which presented information on current projects 
and matters of department interest.  The new publication was less technical in content than the 
department’s biennial reports and served as a vehicle to highlight major projects throughout the 
state.  At the same time, the USRC also began issuing an information sheet entitled Utah 
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Progress, which covered “highlights of the activities of the State Road Commission” for a more 
general audience.  It is not entirely coincidental that these more publically accessible accounts of 
USRC activities corresponded with the initiation of the Interstate highway program in the state.  
The first issue of Utah Highways and Byways introduced the system in the article “Utah to Be Link 
in New Interstate Highway System,” along with a glossary of “new highway construction 
terminology” and illustrations of the then revolutionary interchange design for limited-access 
roads.185 
 
In 1975 the USRC was dissolved and its duties were transferred to the new Department of 
Transportation.186 
 
(3) State highway programs and implementation efforts 
As the reorganized USRC emerged from the war years, it identified highway and secondary road 
repair as a critical state need, estimating that at current expenditure levels it would take 20 years 
to “barely…bring the State Road System to necessary standards required for present and 
anticipated traffic.”187   
 
The three-year appropriation for states authorized by the 1944 Act provided funding to begin the 
work of civilian highway and bridge construction.  The USRC’s Nineteenth Biennial Report (1945-
1946) called for the improvement of 227 miles of state highways and secondary roads and repair 
of some of the most deficient bridges in the state.  However, the commencement of this program 
was slowed by a number of factors including an immediate postwar shortage of critical materials, 
especially steel, and a lack of qualified engineers to undertake preliminary engineering studies 
and design.188   
 
Although construction materials became more available by 1948, their cost increased 
substantially as a result of postwar inflation.  Cost was a particular concern for bridge work as 
increased costs of materials and labor limited the numbers of bridges that could be programmed 
for repair or replacement at any one time.  In the face of these constraints, the USRC established 
a goal to replace a few bridges every year with emphasis on primary Federal-Aid system 
structures, while also expressing “grave concern” at this situation.189  In an interim attempt to 
reduce public safety hazards, the USRC posted many bridges for less than legal loads and 
district engineers organized bridge maintenance crews to conduct repairs as quickly as 
possible.190   
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The focus on defense related road work during the war resulted in a significant backlog of 
maintenance and inadequate structures throughout the state.  The USRC’s Twenty-first Biennial 
Report (1949-1950) estimated that all of the state’s bridges would “require replacement in the 
very near future.”191  Of the existing 694 bridges with a minimum 20-foot span length in 1949, 451 
or 65 percent were deemed inadequate either due to having widths less than established 
standards, falling under the minimum loading capacity of HS-15, or lacking standard 15-foot 
clearance.192   
 
Between 1947 and 1956, the USRC implemented a goal of slow but steady bridge replacement 
and improvement, constructing an average of 36 bridges a year between 1947 and 1956.  The 
majority of new bridges along Utah’s roadways in this period were reinforced concrete.  Progress 
in bridge building was evidenced in 1948 with the completion of 27 structures with more than a 
20-foot span length throughout the state, a significant increase over the six bridges completed in 
1944 and 1945.193  The USRC succeeded in reducing the number of inadequate structures from 
a high of 65 percent in 1950 to 54 percent by 1956.194  Other notable bridge improvement 
projects during the subject period included a number of bridges on U.S. 50 between Green River 
and Cisco on the eastern boundary of the state.  Perhaps the most spectacular project of the 
early 1950s was the 1,000-foot span across the Colorado River near Moab (currently under 
replacement) that attracted national attention.195  Additionally, during the subject period, the 
USRC took significant steps towards establishing a network of high-standard expressways and 
Interstate highways, which involved numerous bridge construction projects to separate at-grade 
traffic, as enabled by the 1956 Act. 
 
During the immediate postwar period, the USRC faced a shortage of qualified engineers.  This 
was a national problem in the immediate postwar period, but it was exacerbated in Utah by one of 
the lowest wage scales in the country.196  As mentioned in Section 3, the USRC recommended 
legislation in 1941 that would give them independent power to establish compensation schedules 
in order to attract engineering professionals to the department.  Although they were finally given 
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this authority by the 1947 legislature, it did little to immediately remedy the Highway Department’s 
workforce shortage.197  In 1948 the USRC reported that a survey conducted in the engineering 
departments of Utah’s universities revealed that not a single graduate was interested in a 
highway engineering career in the state.198  Engineers who did go to work for the USRC had a 
low retention rate, moving on quickly to better paying departments in other states.199  By 1958 the 
highway department established a personnel program to deal with salaries, promotions, and other 
personnel actions.200 
 
(a) The role of consultants and contractors in Utah’s road and bridge-building efforts 
As discussed in Section 3, the use of contractors in the prewar period for construction appears to 
have increased through the 1930s and 1940s after federal-aid appropriations restricted the use of 
convict labor, but design and field inspection were within the purview of the USRC.  As the 
volume of road construction increased in the 1950s, particularly after the passage of the 1956 
Act, contract construction work increased as well.  A significant number of construction 
companies were hired between 1946 and 1965 to meet the demand for highway and bridge work.  
Prominent among contractors during the study period were W.W. Clyde, brother of Governor 
George Clyde, and the Morrisson and Knudsen Company.201   
 
The Interstate program and the large increases in Federal-Aid Highway funding following the 
1956 Act presented the USRC with a dilemma as to how to accomplish the projected engineering 
workloads that would result from more funding and accelerated Interstate construction.  The 
USRC, like many state highway departments, had been plagued since the end of World War II by 
a shortage of qualified engineers, caused at least in part by a low salary scale and the lack of a 
civil service system that guaranteed merit promotion and job security.202 
 
Like many other highway departments throughout the country, the USRC made a decision to 
engage the services of private engineering firms to meet the need for qualified engineers to 
undertake preliminary studies, site survey, and design.  Utah’s decision was part of a larger 
national trend to employ private firms in the area of road and bridge design.  In 1954 the 
University of California, Berkeley, Institute of Transportation and Traffic Engineering reported that 
37 highway departments throughout the country had engaged contract engineering services from 
the private sector.  The great majority of this work was for design, specifications, and construction 
cost estimates.203  

                                                      
197 Knowlton, 441. 

198 Twentieth Biennial Report 1947-1948, 11. 

199 Twenty-first Biennial Report 1949-1950, 10. 

200 “First Phase Personnel Program Underway,” Utah Highways and Byways 1, no. 6 (March 1958): 4. 

201 Knowlton, 714. 

202 Twentieth Biennial Report, 1947-1948, 11, 21; Nineteenth Biennial Report, 1945-1946, 11. 

203 Knowlton, 589. 



Section 4 
Utah Highway and Bridge Development, 1946-1965 

 

\\sac-fp01\entp\29290-00\09001\TECH\Draft\WPC\100301A.docx 49 

 
An early example of the USRC’s employment of consultants was the hiring of the firm DeLeuw, 
Cather & Company in July 1958 to review and revise the 1947 traffic origin and destination study 
for the Salt Lake City metropolitan area and to develop a detailed design for connecting the traffic 
arteries and interchange locations on the controversial urban freeway.204  The employment of 
DeLeuw, Cather & Company took the form of a policy decision that involved more than just the 
hiring of an outside firm for a specific study.  The USRC minutes recorded that it was the USRC’s 
intent that “in order to get the [Federal-Aid] program moving, any work that can be farmed out 
properly, should be handled by a qualified consulting engineering firm…“205   According to the 
UDOT historian, Ezra Knowlton, this policy led to the hiring of a dozen consulting engineering 
firms between 1957 and 1961 with approximately $4.5 million expended in consulting fees, the 
largest expenditure in the western states.206  Most of Utah’s contract engineering and design 
work was concentrated on Interstate-related design in the metropolitan corridor between Ogden 
and Provo along Interstate 15 (I-15).207  In 1958 the USRC acknowledged the importance of 
contract engineering work by establishing a new department position for a supervisor of 
consulting engineers.208 

 
(b) Expressway design and construction 
Since the USRC was restricted from construction during World War II, the agency used this time 
to develop freeway plans beginning in the late 1940s, and after World War II the USRC began 
designing expressways and freeways, or controlled-access highways, as directed by the 1944 
Act.  AASHO publications from the mid-1950s define expressways as roadways that “may be 
entirely at grade with partial control of access and principal cross streets separated,” whereas 
freeways feature “full control of access with all cross streets grade separated or terminated.”209  
By definition, the Interstate system is an example of a freeway, whereby “all at-grade 
intersections of public highways and private driveways shall be eliminated, or the connecting road 
terminated, rerouted, or intercepted by frontage roads.”210   
 
Expressways and freeways were designed to provide fast and safe mass transportation within 
and through metropolitan areas.  The objective of the expressway and freeway was to separate 
through traffic from cross traffic, which included turning vehicles, parked cars, and pedestrians.  
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These roads were able to handle three to four times the traffic volume of highways and city 
streets of the same width.  Ingress and egress was available only at designated control points, 
and bridges or overpasses (grade-separation structures) were required at most intersections to 
eliminate at-grade crossings and improve safety and traffic flow.211 
 
Interstate construction in the 1950s led to construction of a number of overpasses and 
interchanges to provide grade separations between the Interstate and secondary roadways.  In 
Utah grade-separation structures were first constructed to separate railroad and highway traffic.  
With the construction of more complicated roadway networks in the 1950s, they were used to 
separate automobile traffic on expressways and Interstates.  This was particularly necessary in 
urban areas along expressways and Interstates where congestion due to heavy automobile traffic 
could not be avoided.  
 
In the 1950s specialized expressway-related grade-separation structures, including overpasses, 
underpasses, and more complicated multi-level interchanges, became an increasing part of the 
USRC’s bridge-building program.  Although expressway design, including associated 
interchanges and overpasses, was expanded after the 1944 Act established separate funds for 
urban highways, it was not until AASHO published several design policy books that the 
accumulated national engineering experience became readily available and codified.  The 1954 
AASHO Policy on Geometric Design of Rural Highways, the 1956 Geometric Design Standards for 
the National System of Interstate and Defense Highways, and the 1957 Policy on Arterial Highways 
in Urban Areas provided guidance on the geometric design of expressways with particular 
consideration given to traffic operation and driver behavior.212  Additional discussion of these 
AASHO documents and publications related to bridge specifications is included in Section 5.A.(1). 
 
During the subject period, established forms of interchanges included the T, Y, cloverleaf (partial 
or full), trumpet, diamond, directional, and rotary types.213  In particular, the directional 
interchange type was utilized for the intersection of two high-volume freeways.  This type of 
interchange, which often includes several structures or multi-level structures, results in free-flow 
paths with little extra travel distance.  During the subject period, urban freeway and interchange 
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concepts evolved and responded, in particular, to the factors of high traffic speed and high 
volume.214   
 
Despite its problems, the USRC progressed in improving and modernizing the highway system 
with expressways in the immediate postwar era.  The USRC initiated its first controlled-access 
highway projects in 1947, with 19 miles of roadway completed by 1948.215  Of the three initial 
projects, two were two-lane highways and the other was a four-lane divided highway, all of which 
included provisions to regulate, restrict, or prohibit access to the facilities.  These initial projects 
were located in the heavily travelled urban corridors of Utah, Salt Lake, Davis, and Box Elder 
Counties.  The USRC’s efforts to add expressways to the state’s highway system is evidenced by 
their construction of four additional controlled-access projects in 1948 and simultaneous 
announcement that they had “several such projects in the planning stage.”216  In its publications 
and news releases, the USRC extolled the benefits of the new controlled-access expressways, 
including the Interstate system, as significant improvements in both safety and convenience.  
With standardized 12-foot traffic lanes and 10-foot shoulders, the divided highway allowed 
motorists to move safely along at 55 miles per hour.217 
 
Of the USRC’s planned expressway projects, none was more important or more controversial 
than the proposed north-south expressway (which would later become I-15) through metropolitan 
Salt Lake City.  An origin and destination traffic study of the Salt Lake metropolitan area was 
completed in 1947 to assess highway needs and establish a potential route for an urban 
expressway.  The USRC’s initial proposed route met substantial opposition from local 
government, the press, and the public.218  Running through settled and established areas, the 
proposed 250-foot-wide right-of-way corridor required the acquisition and removal of a large 
number of residential and commercial properties.  Unable to resolve conflicts between the city 
and state, the project made little progress until a joint city-state engineering team formed in 1950 
to address right-of-way issues.  In the same year, a grade-separation overpass (nonextant) to 
span the railroad near Beck’s Hot Springs, north of downtown Salt Lake City, was approved, 
signaling the first step in the design and construction of the I-15 urban expressway.  However, 
progress along I-15 stalled as a result of continued political infighting.219  
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(c) Interstate development in Utah 
The passage of the 1956 Act, which funded the construction of a national system of Interstate 
and Defense Highways, launched an era of unprecedented road construction in Utah.  The 
funding made available to states raised Utah’s highway expenditures from $4.2 million in 1950 to 
$51 million in 1960.  Director of Highways C. Taylor Burton reported in 1963 that the largest part 
of the increase in highway construction was attributable to the USRC’s development of the 
National Interstate System of Highways.  Utah’s portion of the Interstate was anticipated to total 
935 miles when it was completed in the mid-1970s.220  This mileage included four major projects: 
 

• I-15 – a north-south route extending from the state’s border with Idaho to its border with 
Arizona 
 

• I-80 – an east-west route running from Nevada through Salt Lake City to the Wyoming 
border 
 

• I-70 – an east-west route through the central part of the state linking the Colorado border 
to I-15 in Millard County  
 

• I-84 – a north-south route that runs from Idaho border north of Snowville to a junction with 
I-80 near Echo 

 
Utah’s Interstate mileage also included 29 miles of urban expressway around and through Salt 
Lake City (I-15 and I-215), which was part of the highly controversial metropolitan expressway 
corridor first proposed in 1948.221 
 
Early in the Interstate design and programming process, the USRC prioritized the building of 
Interstate system segments by need, regardless of their location in the state.  This policy led to a 
patch work of Interstate projects, such that no single route was developed in continuous 
phases.222  By 1963 Interstate projects were spread over 11 of the state’s 29 counties.  As a 
policy, the USRC favored Interstate projects that addressed highway segments that were in poor 
condition.  This avoided costly repairs to existing highways that would otherwise be replaced a 
few years later with new Interstate construction.223   
 
Although the USRC applied this policy throughout the state, it consistently found that the area of 
greatest need was the three-county area of Davis, Salt Lake, and Utah Counties.  The primary 
expenditure of Interstate Federal-Aid funds in the early to mid-1960s was made in these counties, 
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which contained the state’s largest concentration of population.  Issues of traffic congestion in the 
Salt Lake City metropolitan area was recognized before World War II and verified in the 1947 
traffic study.224  In addition to the need to resolve urban congestion problems, the intersection of 
the state’s major north-south (U.S. 91/I-15) and east-west (U.S. 50/I-80) transportation corridors 
in Salt Lake City focused the USRC’s attention and priorities in this heavily traveled area.  While 
public opposition to routing proposals stalled the first plans for an expressway through the west 
side of the city, the passage of the 1956 Act pushed the modernization projects forward.  
 
The first Interstate project in Utah was a six-mile segment of an eight-lane, limited-access divided 
highway (I-15) connecting the long-planned Beck’s Springs overpass (nonextant) with North 
Bountiful, located north of Salt Lake City.  Originally proposed as a four-lane expressway in 1948, 
the project grew to encompass an eight-lane roadway by the time of its construction in 1958 and 
1959.225  As Governor George D. Clyde broke ground for I-15 in a public ceremony in February 
1958, another 15 Interstate projects were starting construction.226  On August 1, 1958, the state 
dedicated its first component in Utah’s Interstate system – the 813-foot Beck’s Springs Overpass 
(nonextant) in North Salt Lake City.227  By the end of the USRC’s 1959 fiscal year, 61 miles of 
Utah’s Interstate system were either completed or under construction, and planning and design 
activities had begun on an additional 300 miles of Interstate highway.228    
 
The Interstate program proceeded rapidly, particularly after the augmentation of funding 
contained in the 1956 Act.  However, in the fall of 1959 concerns over the status of the Highway 
Trust Fund led to a U.S. Congressional failure to pass a federal-aid highway bill, as anticipated.  
The federal funding crisis resulted in a temporary halt on work underway and a freeze on 
contracting.  When a bill eventually passed, it reduced funding to approximately 70 percent of 
previous levels.  This reduction led the USRC to adopt a policy of “dollar stretching,” whereby 
subsequent portions of the Interstate would be built to AASHO standards for basic construction, 
with the intent of bringing the road up to higher-level national standards at a later date.  In 
practice this meant that two-lane highways were initially constructed with right-of-way reserved for 
the future addition of two more lanes to create a full divided four-lane highway.229  This policy of 
reduced construction does not appear to have resulted in penalties in Utah’s federal highway 
funding or sanctions from the BPR.   
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In spite of reduced funding after 1959, the USRC remained committed to completing the Ogden 
to Provo urban corridor along I-15.230  In addition to continuation of Interstate work in the three-
county urban area, the USRC initiated work along 10 miles of I-84 in the Tremonton area north of 
Ogden, which became the second completed Interstate project in Utah.231  This Interstate 
segment included a total of 11 structures, one of which was a farm equipment overpass.232  
Extant bridges along this segment of I-84 include Bridge 0E 1127 carrying I-84 over Blue Creek, 
built in 1958; Bridge 0E 1129 carrying I-84 over a farm road underpass, built in 1959; Bridge 2D 
618 carrying I-84 at the Pine Creek Interchange, built in 1959; Bridge 2D 619 carrying I-84 over 
State Primary Route (S.R.) 83, built in 1959; Bridge 4D 618 carrying I-84 at the Blue Creek 
Interchange, built in 1959; and Bridge 4D 619 carrying I-84 over S.R. 83, built in 1959.   
 
The USRC noted that a total of 44 bridge contracts were let in 1961, the majority of which were 
located on or over the Interstate, particularly in the urban corridor along I-15 from Ogden to 
Provo.  This trend continued through the study period with the completion of a number of viaduct, 
bridge, and grade-separation structures.233  Other important segments of Interstate highway 
completed in the early to mid-1960s included stretches of I-15 between Fillmore and Cove Fort 
and between Cedar City and Saint George in the southern portion of the state.  Between 1963 
and 1967 the metropolitan I-15 corridor from Ogden through Salt Lake City to Provo was largely 
completed.234   
 
In the late 1960s, as construction in the urban Salt Lake City area encompassing Davis, Salt 
Lake, and Utah Counties was drawing to a conclusion, expansion of the Interstate system in the 
west, south, and central portions of the state increased.  In 1967 the USRC embarked on 
construction of a large stretch of I-70 from Salina to the Colorado River through remote Sevier 
and Emory Counties.235  This portion of the Interstate was part of a 1,000-mile addition to the 
original 40,000 miles of Interstate Highway authorized by the 1956 Act.236  I-70 provided a 
connection between Denver and Salt Lake City, intersecting I-15 at Cove Fort.  During 1967, a 
major section of I-80 from Wendover to Knolls, across the Bonneville Salt Flats, was also 
completed.  A link between this Interstate segment and Salt Lake City (I-15) was completed in 
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1970.  Central and southern portions of I-15 were expanded annually until the last section of 
Interstate was completed between Levan and the northern boundary of Millard County in 1971.237  
 
i. Interstate bridges and grade-separation structures in Utah 
While bridges that carry the Interstate system are excluded from National Register evaluation 
under this study, an analysis of Interstate bridges was conducted for contextual information.  Of 
extant bridges and culverts built in Utah between 1946 and 1965, nearly 28 percent are structures 
that carry the Interstate.  The most prominent bridge types facilitating traffic on the Interstate 
highway system in Utah are the continuous concrete T-beam and the steel beam and girder, both 
of which comprise approximately 21 percent of the bridges carrying the Interstate system that 
were built between 1946 and 1965.  The prestressed concrete beam and girder (approximately 
18 percent) and reinforced concrete rigid frame (approximately 13 percent) are also well 
represented on the Interstate system.   
 
Early examples of Interstate-related grade-separation structures include the Lowe Interchange in 
Tooele County (Bridge 0D 621), a continuous concrete T-beam completed in 1959 to carry a 
county road over I-80, and the Snowfield Underpass (Bridge 0D 636), a 1959 continuous 
concrete T-beam carrying a county road over I-15 in Washington County.238  One of the largest 
Interstate-related structures of the subject period was identified in the USRC’s 1963-1964 annual 
report as the largest structure of the year, a multi-level interchange that included two bridges and 
three roadway levels (status is unknown).239   
 
Of the 23 overpass structures identified between 1946 and 1965 carrying roadways over the 
Interstate highway system, the most prominent bridge types included the prestressed concrete 
beam and girder (approximately 36 percent) and the concrete continuous T-beam (approximately 
32 percent).  Other types utilized for Interstate overpass structures include the continuous 
reinforced concrete beam and girder, steel beam and girder, and continuous steel beam and 
girder.  Additional information on these bridge types is provided in Section 4. 
 
(d) United States and State Primary Route Highways 
While Interstate highways were a newly conceived road system, the U.S. highway and S.R. 
highway systems were well established, mature systems at the end of World War II.  U.S. and 
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S.R. highway bridges make up approximately 37 percent of all extant bridges and culverts 
constructed between 1946 and 1965.  At the end of the war Utah’s primary road network of U.S. 
and S.R. highways consisted largely of a central north-south corridor extending from the Idaho 
border south to St. George and the Nevada and Arizona borders (U.S. 91 and 89), east-west 
routes crossing the Bonneville Salt Flats and Great Salt Lake Desert on the west and the 
agricultural counties of Duchesne and Uintah on the east (U.S. 40), and an east–west road 
extending from the Nevada to the Colorado border (U.S. 50).240  No major new roads were 
constructed as a part of the war effort. 
 
During the 1930s and 1940s Utah had made considerable strides in improving its primary road 
system through connection to other state borders, a program of paving and oiling road surfaces, 
and constructing bridges based on standard plans.  But by the end of World War II, roads that 
had not been designated as part of the war-time Strategic Highway Network were, in the estimate 
of the USRC, in very poor condition.  Many bridges and road surfaces on Utah’s major U.S. 
Highways were 20 to 30 years old.  In urban areas, inadequate 18- to 26-foot-wide pavements 
were carrying 5,000 to 10,000 vehicles per day.241  Most bridges in the system were designed to 
carry 10-ton loads, a capacity that was rapidly exceeded by truck traffic in the postwar period.  
Bridges on these roads elicited particular concern where the USRC found “an alarming number of 
deficient structures.”242  Even though federal funding more than quadrupled from its pre-war level 
following the passage of the Federal-Aid Highway Acts, the USRC estimated that an equivalent 
program would be needed for 20 years in order to bring the state’s U.S. and S.R. highways up to 
necessary standards to handle anticipated increases in traffic.243   
 
During the late 1940s and early 1950s, the USRC approached this backlog with a program that 
placed a priority on resurfacing and repair of the road segments in the worst condition.  These 
were defined as areas with narrow pavements, faulty design, or surfaces inadequate for traffic 
loads.244  The USRC determined that for these road projects, state funding that was not needed 
for matching federal funds, maintenance, or operation would be used to temporarily address 
insufficiencies rather than to upgrade the roads to compliance with national standards for divided 
highways.245 
 
By the mid-1950s increases in Federal-Aid Highway funding, state transportation gas tax funds, 
and the end of wartime material and labor shortages allowed the USRC to expand its focus from 
road repair to a more ambitious program of road and bridge building.  By 1959 a $9.5 million 
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investment was made on Interstate, U.S., and S.R. highways.  Another $3.5 million was 
expended for secondary roads.246  As a result, the April issue of the USRC publication Utah 
Highways and Byways reported that projects had increased 125 percent over the previous 
year.247   
 
i. Bridges on U.S. and state highways in Utah 
From the late 1950s through 1965, bridge building was an integral part of highway construction 
and the improvement of Utah’s primary road system.  A number of bridges were built as part of 
road improvements to serve the state’s reclamation, mining, and military-industrial developments 
of the period.   These bridges also provided access to recreational reservoirs and scenic 
attractions.  For example, three extant bridges were constructed between 1959 and 1964 as part 
of a roadway improvement project to improve access to the Flaming Gorge Dam in Daggett 
County along S.R. 191 (Bridge 0C724, a steel beam and girder over the Flaming Gorge Dam 
Spillway; Bridge 0C 285, a continuous steel beam and girder over the Colorado River; and Bridge 
0C 372, a steel thru arch over the Flaming Gorge Reservoir).  Six extant bridges are located on 
U.S. 89 between Kanab and the Arizona border, as part of the roadway improvement project to 
reach the Glen Canyon Dam (Bridge 0E1107, a concrete culvert over Petrified Hollow Wash; 
Bridge 0C 298, a steel beam and girder over Blue Pool Wash; Bridge 0E1106, a concrete culvert 
over Seaman’s Wash; Bridge 0D 605, a concrete rigid frame over Johnson Wash; Bridge 0D 604, 
a concrete rigid frame over Buckskin Gulch; and Bridge 0C 300, a steel beam and girder over the 
Paria River).248   
 
The most prominent type of bridge and culvert on both U.S. and S.R. highways continued to be 
the concrete culvert, in both simple and continuous design.  Postwar reinforced concrete culverts 
comprise 44 percent of the extant bridge and culvert population on U.S. Highways and 31 percent 
of the extant population on S.R. highways.  Also well represented on U.S. and S.R. highways are 
steel beam and girder bridges, which represent 22 and 16 percent of postwar bridges on these 
routes, respectively.  Additionally, reinforced concrete rigid frame structures comprise 20 percent 
of the structures on U.S. Highways and 14 percent of the extant population on S.R. highways.  
Additional information on these bridge types is provided in Section 4. 
 
(e) City and county roads  
Beginning in the 1930s the USRC assumed more responsibility for the funding and oversight of 
county bridge construction.  The USRC’s authority over county and municipal bridge building was 
enhanced by the 1944 Act, which made federal monies specifically available for “rural” and 
“urban” road projects.  This shifted the decision-making balance in favor of the state, whose 
approval was required for most local projects.249   
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During the postwar period, the amount of funds dedicated by the USRC to city and county roads 
more than doubled.  Between 1944 and 1947, city and county road funds remained stable at 
$800,000 per year, at which time the state legislature increased the annual expenditure to 
$1,500,000.  By 1960 the fund for city and county roads had risen to $2,000,000 annually.250  
Despite the rise in dollar expenditures on local roads through the 1950s, the combined city and 
county road budget represented only 16 percent of overall transportation expenditure in the state 
in 1961.251 
 
i. Bridges on city and county roads 
Bridges on county roads make up approximately 35 percent of all extant bridges and culverts 
constructed during the postwar period.  The majority of structures on Utah county roads, built 
between 1946 and 1965, are steel beam and girder bridges, which comprise 26 percent of the 
structures on this roadway type.  Additionally, reinforced concrete rigid frame (approximately 13 
percent), prestressed concrete T-beams (approximately 13 percent), and timber structures 
(approximately 12 percent) are well represented on Utah county roadways.  The remaining bridge 
types on county roads exhibit a range of types.  Bridges on municipal roadways comprise 
approximately 21 percent of the bridges and culverts in the study pool.  The most commonly used 
span types on municipal roadways include reinforced concrete slabs (approximately 25 percent), 
reinforced concrete rigid frames (approximately 20 percent), and prestressed concrete T-beams 
(approximately 11 percent).  The remaining bridge types on municipal roads are varied.  
Additional information on these bridge types is provided in Section 4. 
 
(4) State economic development and road and bridge construction 
Economic development in the state played an important role in shaping state road and bridge 
priorities in the 1950s.  In the annual reports to the state legislature and governor, the USRC 
emphasized that the road mileage built each year was constructed in the interest of industrial 
growth and tourism in the state.252  Of major importance was the development of a number of 
federal reclamation projects on the Green and Colorado Rivers for purposes of promoting 
irrigation and hydroelectric power.  The discovery and subsequent exploitation of uranium 
deposits in the vicinity of Moab, which was encouraged by the federal Atomic Energy 
Commission (AEC), also influenced road priorities in the southern part of the state.  Expansion of 
existing copper mining operations involved road and bridge improvement projects west of Salt 
Lake City in the Magna area.  Programs related to missile development and the Cold War 
promoted road construction in the vicinity of Brigham City.  Finally, development of Interstate 
highways and improvement to U.S. and S.R. highways was increasingly recognized as a means 
of encouraging tourism, especially in the highly scenic south with its concentration of national 
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parks and monuments, and its newly created recreational “lakes” that impounded water behind 
the region’s many dams. 
 
(a) Reclamation-related transportation projects 
In 1956, the same year the Federal-Aid Highway Act launched construction of the Interstate 
system, the U.S. Congress approved the Colorado River Storage Project.  The project was an 
enormous water development undertaking intended to harness and manage the Colorado River 
and its major tributary, the Green River.  The project spread across a four-state area that included 
portions of Colorado, New Mexico, Arizona, and Utah.  The purpose of the reclamation effort was 
to impound water for irrigation, hydroelectric power, and recreation.  Utah’s portion of the project 
was concentrated in the northeast and southern portions of the state.  Immediate construction 
needs, as well as anticipated future traffic requirements, drove an ambitious program of road 
building, repair, and bridge construction to facilitate the reclamation boom.253 
 
The USRC’s newsletter, Utah Highway Progress, announced in June 1959 that the USRC was 
giving high priority to constructing new roads to dam sites.254  By way of illustration, the 
newsletter cited the completion of a new road and bridge connection between the town of Dutch 
John and the construction site of the Flaming Gorge Dam along former S.R. 44 (now S.R. 191).  
Part of this roadway project included a suspension bridge (non-extant) spanning the Green River 
one mile upstream from the Flaming Gorge Dam.  Before the new road construction, the trip 
between the Dutch John and the Flaming Gorge Dam was 97 miles each way.  In 1960 
completion of S.R. 44/S.R. 191 between Dutch John and the dam construction site reduced this 
travel distance by half.  This project was part of a $3 million federal aid program of highway work 
in Uintah and Daggett Counties that was intended to create better access to the dam.255  
 
By far the largest reclamation-related project was the $5 million highway improvements project on 
U.S. 89 from Kanab to the Arizona state line to provide access to the Glen Canyon Dam 
construction site.  At the Cock’s Comb area of the route, an opening 180 feet deep and 800 feet 
long was cut through solid sandstone formations.  This 57-mile-long roadway segment opened in 
October 1958 to facilitate hauling materials for dam construction.256  Six extant bridges are 
located along this segment of U.S. 89, all of which were built in 1958.  The bridges were: Bridge 
0E1107, a concrete culvert over Petrified Hollow Wash; Bridge 0C 298, a steel beam and girder 
over Blue Pool Wash; Bridge 0E1106, a concrete culvert over Seaman’s Wash; Bridge 0D 605, a 
concrete rigid frame over Johnson Wash; Bridge 0D 604, a concrete rigid frame over Buckskin 
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Gulch; and Bridge 0C 300, a steel beam and girder over the Paria River.257  Road improvements 
were also made to S.R. 24 and S.R. 47 near the Arizona border in anticipation of the future tourist 
traffic attracted to recreation on Lake Powell, and in Capitol Reef National Park and Monument 
Valley.258   
 
Less spectacular than Flaming Gorge and Glen Canyon, the Weber Basin Water Conservancy 
District created a large network of reclamation projects across the Weber and Provo River basins 
that consisted of reservoirs, canals, irrigation and drainage systems, and hydroelectric dams 
constructed by the Bureau of Reclamation between 1952 and 1969.  Pineview, Willard Bay, and 
five other reservoirs or storage basins also provided recreational opportunities. 259  A number of 
bridges, primarily spanning irrigation canals within the water conservancy district system, were 
constructed between 1958 and 1962.  In 1959 four miles of access road to Pineview Dam 
between Eden and Liberty east of Ogden were completed along S.R. 168.260   
 
Reclamation projects were responsible for some of the most spectacular bridges built in Utah in 
the late 1950s and 1960s due to the spanning of deep gorges and large rivers, such as the Green 
and Colorado Rivers.  Utah’s longest single-span bridge from the period, completed as a part of 
the Flaming Gorge dam project, was a specially designed and fabricated steel arch bridge (Bridge 
0C 372) spanning the 200-foot-deep Cart Creek Canyon, 40 miles north of Vernal on S.R. 191.261  
 
(b) Transportation and mining efforts 
Mining and natural resource extraction were another focal point for road repair and construction 
during the study period.  Utah is rich in copper, uranium, oil, and coal deposits.  Of these natural 
resources, only copper had been extensively exploited prior to World War II.  Changes in the 
national economy, government policy, and geological exploration following the war triggered 
major booms in the mining and extraction of these resources beginning in the mid-1950s and 
extending into the 1970s.   
 
The discovery of nuclear fission in the Manhattan Project during the war and the race for nuclear 
dominance in the emerging Cold War placed an emphasis on the discovery of a domestic source 
of uranium which had previously been imported from Africa.  In 1948 the AEC announced 
premiums for significant discoveries of uranium ore.  These premiums set off a rush of 
speculation in Utah on the Colorado Plateau that had long been recognized as rich in uranium 
and radium deposits.  The town of Moab became a center of the boom, which lasted from 1948 
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until 1971, when the AEC ended their program.262  By 1955 approximately 800 mines were 
producing high-grade uranium ore, with Utah accounting for nearly nine million tons of the 
production. 263  A number of larger mining operations were established; the best known was the 
Mi Vida in the Lisbon Valley southeast of Moab.  This was the site of the first major uranium strike 
in the state.  Other well-known mines included the Delta Mine northwest of Hanksville and the 
Happy Jack Copper mine out of Monticello.  Road improvements were undertaken on U.S.191 
between Moab and Monticello, and included a number of bridges constructed between 1950 and 
the early 1960s.   
 
In this same period oil exploration became increasingly prominent, particularly in the Aneth-
Montezuma Creek area.  Beginning in 1953 Humble and Shell oil companies began negotiation 
with the state and the Navajo Nation for oil leases, with the first well drilled in 1956.  Road and 
bridge improvements were undertaken along U.S. Route 163 near Mexican Hat, a major access 
point for the Navajo Tribal Lands in San Juan County.264  During this period of natural resource 
speculation, the USRC estimated that as many as 1,000 miles of road were improved to serve 
mining and oil developments in the southeast part of the state.265   

 
 In the northern part of the state efforts were undertaken between Magna and Garfield along S.R. 
201 in 1961 to provide better access to the Kennecott Copper Corporation’s mining operations in 
Bingham Canyon, located in the Oquirrh Mountains 25 miles southwest of Salt Lake City.  In an 
effort to facilitate traffic to the largest copper mine in the world, the USRC improved S.R. 201 by 
eliminating the dangerous curves on the older stretch of road.  The road improvement, which 
included four bridges built between 1963 and 1964, involved a massive amount of grading and 
earth-moving for which special equipment was required.  The USRC acted in “close cooperation” 
with the Kennecott Copper Corporation, which provided one million yards of dirt for the project.  
Extant bridges along this segment of S.R. 201 related to the Kennecott Copper Corporation’s 
mining efforts include: Bridge 0E 1272, a continuous concrete culvert built in 1963; Bridge 0V 
737, a concrete rigid frame built in 1964; Bridge 2C 371, a steel beam and girder bridge built in 
1964; and Bridge 4C 371, a steel beam and girder bridge built in 1964.266  
 
(c) Transportation and the U.S. missile program 
The Cold War missile program played an important economic role in the post-World War II years.  
The Utah Test and Training Ranges and the Dugway Proving Ground in the northwest corner of 
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the state had been important military installations during World War II and continued to play a an 
important role in national defense during the Cold War and the site of a number of “top-secret” 
Department of Defense (DOD) projects.  Thiokol Chemical Corporation, a major DOD industrial 
contractor, established its headquarters in Brigham City in close proximity to these military 
installations.  A producer of rocket propellant, Thiokol purchased a large amount of land in Utah 
for its rocket test range and rocket fuel production.  In 1959 the USRC conducted an origin and 
destination study for the Thiokol plant in Corinne, north of Salt Lake City and west of I-15.  This 
study resulted in improvements to a 20-mile section of S.R. 83 that connected Brigham City and I-
15 to the Thiokol plant at Corrine in 1961.267  However, no extant bridges are found on this route.  
 
(d) Road safety improvements 
Other highway projects were directed toward eliminating dangerous road segments and providing 
better access to rural communities.  Examples of roadway improvement projects related to this 
theme include the 1958 improvements to S.R. 54 from Escalante to Boulder, one of the most 
remote locations in the state; improvements to U.S. 80 in Kane County through the Cedar 
Mountains, involving extensive blasting though sections of solid rock along the route; and 
improvements to U.S. 89 and S.R. 218 through the Cache Valley, including the replacement of a 
large bridge over the Bear River (Bridge 0F 8), providing better access to Logan and Utah State 
University.268 

 
From the beginning of the twentieth century through 1965 Utah made steady progress toward improving 
the state’s network of highways and bridges.  The state was increasingly influenced by federal programs, 
standards and funding requirements.  By the end of the mid 1960s Utah had largely achieved the goals 
first articulated in the early decades of the twentieth century to modernize its highway system, connect 
the state to U.S. Highway and later interstate system, and introduce modern materials and construction 
design in its bridges.  The next section will discuss national bridge design and materials based on the 
extant bridges constructed in Utah through 1965.
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5. Bridge Design and Construction 
This section on bridge design and construction is organized into a discussion of four topics: national 
design standards and their influence on bridge design in Utah; the role of the USRC and Engineering 
Department in bridge design and construction; bridge types designed and constructed in Utah, organized 
by bridge-building material with examples of bridges where appropriate269; and bridge aesthetics.  The 
inventory includes 619 bridges and culverts with structure lengths greater than 20 feet constructed 
through 1965.  Although bridges carrying the Interstate highway system are excluded from National 
Register evaluation under this study, a general analysis of the 160 extant Interstate bridges was 
conducted to provide an appropriate context.   
 

A. Influence of national design standards for bridges 
Design and construction of bridges nationwide, and in Utah, were influenced by standards created by 
national transportation organizations.  Two such organizations played a prominent role in setting and 
disseminating design standards.  Plans and guidance developed by the BPR and professional 
transportation organizations, like the AASHO, were instrumental in establishing federal transportation 
policy and disseminating information regarding new materials and technology, standard bridge designs, 
and best practices to state departments of transportation, which were then frequently adopted in bridge 
design.   
 
The series of Federal-Aid Acts, and in particular the 1956 Federal-Aid Act, formalized efforts of the BPR 
and AASHO to work together on national design standards.  The standards were meant to ensure 
national uniformity of design and eliminate at-grade crossings.270 
 
Additionally, professional organizations such as the ACI, American Society of Civil Engineers (ASCE), 
and the Prestressed Concrete Institute (PCI) contributed significantly to the development of bridge 
standards.  These organizations are discussed in more detail below. 
 

(1) Bureau of Public Roads271 
An overview of activities of the BPR and its predecessors is presented to provide a context for 
understanding national bridge-building guidance that influenced states across the U.S., including 
Utah.  The BPR is the federal agency that provided state departments of transportation guidance 
on bridge design, material use, and innovations.   
 
In 1895 the ORI was established in the USDA to promote the Good Roads Movement, advocate 
technical expertise, prepare county road maps, and provide information on road construction 

                                                      
269 Bridge examples serve only to illustrate the discussions of material innovations and bridge types and do not 

indicate significance under National Register criteria.   

270 Weingroff, "Federal-Aid Highway Act of 1956:  Creating the Interstate System," Federal Highway 
Administration. 

271 Unless noted, the national context of the role of the BPR in this section is based on Mead & Hunt’s research 
in the U.S., including Indiana Bridges Historic Context Study, 1830s -1965 completed by Mead & Hunt in 2007, 49-50.  
Available at http://www.in.gov/indot/files/INBridgesHistoricContextStudy1830s-1965.pdf.  

http://www.in.gov/indot/files/INBridgesHistoricContextStudy1830s-1965.pdf
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through the circulation of bulletins, technical testing of materials, and the construction of 
demonstration roads.  The agency, which was the predecessor to BPR, believed that research 
and a scientific approach to highway construction would provide guidance to improve the often 
miserable road conditions of the early twentieth century, including inadequate bridges.  In 1910 
the now renamed Office of Public Roads (OPR) established a Division of Bridge and Culvert 
Engineering that began to construct demonstration bridges, publish bridge construction 
information, and prepare standard specifications and plans for various bridge types for state and 
local use. 
 
The OPR initially faced difficulties in receiving public support because the centralization of design 
at the state and federal level challenged the practice of design by local and state jurisdictions.  
The OPR provided an important resource as bridge building increasingly shifted from local to 
state and federal control with programs such as offering “free” bridge design to local governments 
in the 1910s. 
 
To disseminate research, BPR began the monthly publication Public Roads—A Journal of 
Highway Research in 1918, which continues to be published today by the FHWA.  Provisions of 
the Federal-Aid Act of 1921 kept BPR in control of national highway and bridge design.  During 
this period, BPR placed a high priority on research, which was viewed as fundamental to good 
highway and bridge design.   
 
During the 1920s and through 1965, BPR officials focused on cooperative research with the 
National Research Council, Highway Research Board, and AASHO.  Moreover, state highway 
department testing facilities and laboratories, which BPR was responsible for, and engineering 
colleges became research partners with the Highway Research Board.272  As a result, BPR 
increasingly provided important guidance on use of new materials and design innovations by 
incorporating the results of testing that was done throughout the U.S. and internationally.   
 
BPR defined national standards and specifications for transportation facilities, approved states’ 
proposals for road and bridge construction projects utilizing federal funds, provided guidance on 
road and bridge construction, and prepared and distributed standard bridge plans.  This 
information was disseminated through publications of research studies and design manuals.273  
Standard plans and other BPR publications significantly influenced state department of 
transportation activities and design practices.  The effect of BPR standards for bridges is evident 
in Utah when, in 1918, changes in loading standards made the Engineering Department’s 
standard plans from 1913 obsolete.  These changes required the department to revise its 
standards to bring them into conformity with national guidelines, resulting in new standard 
designs for many bridge types in 1923.274  Every few years, the BPR updated their standards and 

                                                      
272Seely, 109-114. 

273"Brief History of the Direct Federal Highway Construction Program," Federal Highway Administration, 
http://www.fhwa.dot.gov/infrastructure/blazer01.htm (accessed 12 December 2009). 

274 Fraser, 47. 

http://www.fhwa.dot.gov/infrastructure/blazer01.htm


Section 5 
Bridge Design and Construction 

 

\\sac-fp01\entp\29290-00\09001\TECH\Draft\WPC\100301A.docx 65 

specification and issued revised editions.  The context generally notes when BPR revisions were 
made that affected state bridge design and were noted by the USRC in its biennial reports; 
however, it is likely that as regular BPR standards were released, USRC made incremental and 
gradual changes to reflect new designs after its initial release of standards for bridge types listed 
in Table 1 below.  See Section B for a discussion on the USRC and standard plans. 
 
The BPR published its first edition of national standard bridge plans in 1953 and periodically 
updated these plans to reflect new technologies and materials.  The 1956 edition includes plans 
for a variety of highway superstructures of varying span lengths and roadway widths, including I-
beams, plate girders, and concrete slabs.  Bridge types included in the BPR standard plan set 
reflect established bridge types and designs commonly constructed by this date.  A summary of 
these national standard bridge plans, issued in 1956, is included in Table 1.  The majority of 
these bridge types were used in Utah. 
 

Table 1.  BPR Standard Plans (1956)275 

Superstructure Type 
Roadway Width 

(feet) 
Maximum Span Length 

(feet) 

I-beams (simply supported) 
24 80 

28 70 

I-beams (composite, simply supported) 24 and 28 100 

I-beams (three-span continuous) 24 and 28 80-100-80 

Riveted deck plate girders 24 and 28 140 

Welded deck plate girders 24 and 28 140 

Reinforced concrete slabs 24 and 28 35 

Reinforced concrete T-beams 24 and 28 60 

Reinforced concrete box girders 24 120 

Precast concrete deck units with 
channel sections 

24 and 28 30 

Pre-tensioned precast concrete deck 
units with cylindrical voids 

28 45 

Box girder (also known as pre-tensioned 
precast concrete deck units with hollow 
box sections)  

28 70 

Pre-tensioned prestressed concrete 
I-beams 

24 and 28 70 

Post-tensioned prestressed concrete 
I-beams 

24 and 28 100 

Five forms of timber spans (including 
solid timber joists, laminated timber, and 
glue-laminated timber joists) 

24 65 

                                                      
275 United States Bureau of Public Roads, Standard Plans for Highway Bridge Superstructures, 2d ed. 

(Washington, D.C.: Government Printing Office, 1956), n.p. 
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Every few years, the BPR updated their standard plans and issued revised editions to include 
new and improved bridge plans.  In 1962 the BPR expanded its standard plans to a five-volume 
series, including concrete superstructures, structural steel superstructures, timber bridges, 
continuous bridges, and pedestrian bridges.  Bridge types are discussed in more detail below. 
 
The BPR also offered guidance on the use of new materials, incorporating results of testing that 
was done throughout the country and internationally.  Guidance on prestressed concrete in the 
early 1950s was provided to state departments of transportation in the BPR’s Criteria for 
Prestressed Concrete Bridges in 1954.  This volume highlighted best European practices prior to 
the material’s widespread use in the United States.  See Section 5.C.(1)(b) for further discussion 
of prestressed concrete.  
 
(2) American Association of Highway Officials 
AASHO was another organization that provided state departments of transportation guidance on 
bridge design and technical innovations.  AASHO, the predecessor to AASHTO, a professional 
organization of state highway officials, has a long history of defining and disseminating standard 
practices for road and bridge engineering.  State highway officials established this national 
professional organization in 1914 to allow for the discussion of issues related to road 
construction, including legislation, economics, and design.  As early as 1921, AASHO had 
established a subcommittee on bridges and structures with the following mission: 
 

Cooperate with the different States and Federal departments and other associations, 
societies, and institutions with a view to assisting in establishing uniform standard 
methods of construction and maintenance and in standardizing as much as possible the 
various kinds of construction used in connection with highway development.276 

 
In working toward its mission, AASHO published its first set of bridge specifications in 1931, 
although informal versions were available as early as 1926.  AASHO’s bridge specifications were 
intended to be a model for state highway departments, providing minimum requirements of 
standard practice for bridge construction that could be tailored to meet local needs.  AASHO 
specifications became the industry standard for guidance on bridge design and construction.  
Specifications were also developed for “ordinary” highway bridges with spans typically less than 
300 feet.277   
 
During the 1920s-1940s, AASHO committees were generally headed by BPR officials, and bridge 
and road specifications released were frequently prepared by federal engineers.  Together, BPR 
and AASHO established and implemented consensus design standards while seeking to 
standardize road and bridge-building practice itself.278  Every few years, AASHO updated their 

                                                      
276 Johnson, 105. 

277 American Association of State Highway Officials, Standard Specifications for Highway Bridges, 5th ed. 
(Washington, D.C.: American Association of State Highway Officials, 1949), xxiv. 

278 Seely, 121-126. 
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standards and specifications and issued revised editions.  The context generally notes when 
AASHO revisions were made that affected state bridge design and were noted by the USRC; 
however, it is likely that as regular ASSHO standards were released, USRC made incremental 
and gradual changes to reflect new designs after its initial release of standards for bridge types.  
See Section B for a discussion on the USRC and standard plans. 
 
Like the BPR, AASHO also published roadway and bridge standards to address varying traffic 
needs, loads, and speeds.  In 1945 AASHO adopted specific recommended design standards for 
highways.  The AASHO guidance emphasized steel, reinforced concrete, and masonry 
bridges.279 AASHO also issued guidance and policies on grade-separation structures throughout 
the subject period.  In 1944 AASHO published A Policy on Grade Separations for Intersecting 
Highways, which recommended grade separations at intersections in rural areas, where higher 
traffic counts warranted this safety measure.280  The policy recommended that deck-type 
structures, or those structures in which the structural system lies entirely beneath the bridge deck, 
span as much of the roadway that passes underneath it as possible.  The deck-type bridge was 
preferred because it has few intermediate supports and provides drivers a limited sense of 
restriction.281 
 
Changes in standard specifications were reviewed and changes made annually by AASHO.282  
New versions were released periodically, in the introduction to the seventh edition in 1957, 
AASHO stated that “the vast amount of research and development of both steel and concrete 
structures practically dictates the necessity of revising the specifications every three or four 
years.”283  Regular updates reflected rapid changes in new materials developed during this 
period.  Where applicable, the USRC referenced the use of AASHO standards within their own 
Standard Specifications for Road and Bridge Construction, which were issued in 1952 and 
1960.284 
 

                                                      
279 American Association of State Highway Officials, Policies on Geometric Highway Design (Washington, D.C.: 

American Association of State Highway Officials, 1945, reprinted 1950), 4. 

280 George L. Carver, "The Interstate System Survey," in Proceedings of the Twenty-Third Annual Short Course 
in Highway Engineering, ed. Fred J. Benson (College Station, Tex.: Texas Engineering Experiment Station, A&M 
College of Texas, 1949), 54-55. 

281 American Association of State Highway Officials, A Policy on Grade Separations for Intersecting Highways 
(Washington, D.C.: American Association of State Highway Officials, 1944), 43. 

282 U.S. Department of Transportation, Federal Highway Administration, “Bridge Technology” at 
http://www.fhwa.dot.gov/bridge/lrfd/plan.cfm, accessed 22 April 2011. 

283 American Association of State Highway Officials, Standard Specifications for Highway Bridges, 7th ed. 
(Washington, D.C.: American Association of State Highway Officials, 1957), xxiii. 

284 See Utah State Road Commission, Standard Specifications for Road and Bridge Construction (Salt Lake City: 
Utah State Road Commission, 1952); Utah State Road Commission, Standard Specifications for Road and Bridge 
Construction (Salt Lake City: Utah State Road Commission, 1960). 
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Several innovations were introduced in AASHO specifications during the postwar period.  
Incorporated innovations trace new technologies that were embraced by the bridge construction 
industry.  In 1949 a design method for plate girders was introduced that permitted thinner webs 
for long girders.285  The 1957 specifications included new discussions on the use of high-tensile 
bolts and concrete box girders.  Specifications were also added for structural steel welding that 
were “developed largely to meet the demand for weldable steel for highway bridges.”286  Although 
the AASHO committee had studied prestressed concrete design and construction, prestressed 
concrete was not included in the 1957 specifications.  Continuing research and experimentation 
with the material resulted in developments that were changing too quickly to address in this 
version.   
 
Prestressed concrete was included in AASHO standard specifications for the first time in 1961.  
The guidance was largely based on the joint ASCE and ACI Committee on Prestressed Concrete 
report of 1958.287  Other significant revisions in the 1961 edition, based on the latest research 
and developments, addressed the following topics: neoprene (elastomeric) bearing plates, 
reinforced concrete, plate girders, and high-strength bolts.288 

 
In 1956 AASHO adopted A Policy on Design Standards, Interstate System, which also included 
standards for crossroad overpasses and underpasses.  As in earlier highway standards, AASHO 
recommended that bridges and overpasses be of deck construction to fit the overall alignment 
and profile of the highway.  For all structures of 150 feet or less, including grade separations, the 
bridge was recommended to be the full width of the roadway, including pavement and 
shoulders.289  In 1957 AASHO published A Policy for Arterial Highways in Urban Areas, which 
built upon the policy for rural highways and included substantial guidance on interchange design 
and grade separations in metropolitan areas.290  AASHO provided additional recommendations 
for grade-separation structures in its 1954 and 1965 editions of A Policy on Geometric Design of 
Rural Highways.  In the 1965 edition, AASHO continued to advocate the use of deck-type 
structures for overpass highways and recommended prestressed deck designs for longer spans.  
Additional AASHO recommendations included that structures be visible to approaching traffic 

                                                      
285 Johnson, 105. 

286 American Association of State Highway Officials, Standard Specifications for Highway Bridges, 7th ed. 
(1957), xxiii. 

287 American Association of State Highway Officials, Standard Specifications for Highway Bridges, 8th ed. 
(Washington, D.C.: American Association of State Highway Officials, 1961), xxiii. 

288 American Association of State Highway Officials, "Geometric Design Standards for the National System 
Interstate and Defense Highways," American Highways (October 1961): n.p. 

289 American Association of State Highway Officials, A Policy on Design Standards: Interstate System 
(Washington, D.C.: American Association of State Highway Officials, 1956), 5-6. 

290 American Association of State Highway Officials, A Policy on Arterial Highways in Urban Areas (Washington, 
D.C.: American Association of State Highway Officials, 1957), n.p. 
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both day and night, and that they be aesthetically pleasing.291  Many of the policies, research 
information, and specifications developed and promoted by AASHO and the BPR were 
incorporated into the USRC’s postwar bridge program.  
 
(3) American Concrete Institute292 
The ACI was established in 1904 and continues to function today.  The history of ACI follows 
innovations in the concrete industry.  Concrete production in the early in the 20th century, was 
characterized by few standards that resulted in an inconsistent product.  In 1904 Charles Brown, 
editor of Municipal Engineering, established an organization to discuss concrete-related issues.  
By 1905 a convention was held in Indianapolis, and the group called themselves the National 
Association of Cement Users with the goal of disseminating and promoting the best methods to 
be employed in the various uses of cement.  The group encouraged papers and studies on the 
production and uses of cement.  In 1913 the group changed its name to the American Concrete 
Institute, but its goals were the same.  By this time the ACI had a committee that had produced 
more than 18 standards and recommended practices.  
 
During the following decades, the work of the institute continued and it established the Journal of 
the American Concrete Institute (ACI Journal) to disseminate much of the research work 
completed in the production and use of concrete and ACI Building Codes.  In fact by early 1930s, 
“municipalities and organizations had adopted, either in full or part, one of the Institute Codes 
(editions of 1925, 1927, or 1928), or permitted designs based on them.”  ACI and its publications 
have provided industry standards since the 1930s and continue today.  USRC engineers were 
involved with the ACI and no doubt applied relevant concrete advances and standards in bridge 
construction. 
 
(4) Prestressed Concrete Institute  
With the new material gaining acceptance, during the 1950s professional organizations such as 
the PCI and the ACI promoted the use and benefits of prestressed concrete in bridge 
construction.  These groups disseminated information about prestressed concrete to bridge 
engineers and contractors through conferences, symposiums, and publications such as the PCI 
Journal and ACI Journal.  Articles that were written by bridge designers, fabricators, 
manufacturers, and university professors touted the advantages of prestressed concrete.  With 
prestressed concrete in its infancy in the early to mid-1950s, articles such as L.E. Hills’ 1956 
“Prestressed Concrete Now a Standard Product” illustrated that bridge contractors and 
consultants were reluctant to utilize prestressed concrete because they did not know how to 

                                                      
291 American Association of State Highway Officials, A Policy on Geometric Design of Rural Highways, 

(Washington, D.C.: American Association of Highway Officials, 1954), n.p.; American Association of State Highway 
Officials, Standard Specifications for Highway Bridges, 9th ed.(Washington, D.C.: American Association of State 
Highway Officials, 1965), 502. 

292 This section adapted from the American Concrete Institute, “History of ACI” accessed 22 April 2011, available 
at http://www.concrete.org/members/mem_info_history.htm. 
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estimate the costs of designing and building prestressed concrete bridges.293  In addition, articles 
by prestressed concrete proponent T.Y. Lin, including his 1956 “Economics of Prestressed 
Concrete” article, compared the cost of prestressed concrete bridges with reinforced concrete 
and steel bridges on small, medium, and long spans.  Lin’s article also explained the differences 
and advantages of using pre-tensioned and post-tensioned members on bridges.294 
 
The BPR published engineering specifications for prestressed concrete bridges in its 1954 
publication Criteria for Prestressed Concrete Bridges and issued standard plans for prestressed, 
pre-tensioned concrete I-beams in 1956.295  However, AASHO did not include specifications for 
prestressed concrete until 1961 due to ongoing research and innovations throughout the 1950s 
by organizations such as the BPR, PCI, and ACI.296  In 1963 AASHO and the PCI published 
recommendations and plans for standard shapes of prestressed concrete I-beams, piling, slabs, 
and box beams.  The purpose of the plans was to “establish a limited number of simple, practical 
sections leading to uniformity and simplicity of forming and production methods.”  Plans were 
included for I-beams with span lengths of 30 to 100 feet, box beams with spans up to 103 feet, 
and slabs with spans up to 55 feet.297 
 

B.  The Utah State Road Commission  
 

(1) Standard bridge specifications and plans  
In Utah, the USRC’s Engineering Department began “systematizing design and specifications 
according to modern engineering practice, and the preparing of standard plans for bridges and 
culverts that would be suitable for the different conditions and localities in which they might be 
required” with the stated of goal of establishing standard plans and specifications by 1911.298  To 
accomplish this, a large amount of time was spent looking to other state highway commissions in 
the U.S.299   By 1913 the Engineering Department of the USRC had “standardized all bridge 
designs” from 20 to 100 feet and  had produced the book titled Standard Culvert Plans, which 
contained fifty different culvert designs.  Among the bridge types mentioned were timber and steel 
trusses, concrete slabs, and concrete girders (see Table 2).300 

                                                      
293 L.E. Hill, “Prestressed Concrete Now a Standard Product,” PCI Journal May 1956: 52. 

294 T.Y. Lin, “Economics of Prestressed Concrete,” PCI Journal December 1956: 48-56. 

295 United States Bureau of Public Roads, Criteria for Prestressed Concrete Bridges (Washington, D.C.: 
Government Printing Office, 1954). 

296 American Association of State Highway Officials, Standard Specifications for Highway Bridges, 8th ed. (1961), xxiii. 

297 Tentative Standards for Prestressed Concrete Piles, Slabs, I-Beams and Box Beams for Bridges and an 
Interim Manual for Inspection of Such Construction (Washington, D.C.: American Association of State Highway 
Officials, 1963), n.p. 

298 Second Biennial Report, 1911-1912, 14.   

299 Second Biennial Report, 1911-1912, 14. 

300 Third Biennial Report,1913-1914, 29. 
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Table 2.  Bridge Types with USRC Standards 301 

Superstructure Type and NBI 
Structural Code 

Date 
Span Length 

(feet) 

Warren pony truss 
1913 45-100 and greater 

  

Concrete and steel culverts  1913 Up to 100 feet 

Concrete slab 1913 5-20 

Concrete girder  1913 25-40 

Timber Howe truss  1913 20-80 

Steel multi-beam and girder 1923 Up to 100 feet* 

Timber stringer 1923 Up to 100 feet* 

Reinforced concrete T-Beam 1923 Up to 100 feet* 

* Lengths ranges were not revealed during research for the 1923 standards; it is likely the USRC 
continued designing structures up to 100 feet and spans requiring lengths greater than 100 feet 
were developed an individual basis listed as “Special Bridge Designs” in the biennial reports. 

 
Beginning in the 1910s and 1920s the USRC and Engineering Department staff became active in 
a number of national highway organizations, including AASHO, the American Highway 
Association, and the ACI.302  These activities helped the USRC and its employees stay abreast of 
what was happening in the wider world of highway engineering and materials. 
 
By 1918 the USRC bridge department indicated that they were making federal standards widely 
available in the form of standard specifications published and distributed to staff.  These 
standards went to the field agents and engineers who oversaw construction and were in charge 
of making sure that standard plans and appropriate materials standards were being followed.  In 
1918 the Engineering Department announced that their structural steel specifications had been 
revised to modern standards.303  It also reported that changes in the BPR loading standards for 
bridges made many of their previous plans obsolete and it required a great deal of work to bring 
their standard plans into conformity with national guidelines.  This need for revision slowed down 
bridge work over the next year.  The new standard designs were completed in 1923 and included 
plans for steel and timber stringers, steel and timber trusses, concrete T-beams and slabs and 
steel plate girders (see Table 2).304  In 1927 the USRC again revised its loading standards to 

                                                      
301 Third Biennial Report, 1913-1914, 14; Eighth Biennial Report,1923-1924, 29-32; Fraser, 46.  The USRC 

biennial reports state that bound books with blue line draws were developed and distributed state road agents and 
engineers of over 50 culverts and many bridge designs beginning by 1913; however, copies of were not found during 
research.  Instead, the descriptive information and select reproductions of these draws from the USRC biennial 
reports serves as the basis of this analysis and Table 2. 

302 Knowlton, 164. 

303 Fifth Biennial Report, 1917-1918, 19. 

304 Fraser, 47. 
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conform to new recommendations from AASHO.305  The USRC adopted AASHO standards for 
road and shoulder width and for four-lane divided highways at the end of the 1930s, which may 
have led to bridge widening and adopted standard bridge loading standards.306  Apart from the 
release of standards plans in 1913 and 1923, research and USRC biennial reports do not 
reference major subsequent revisions to the standard plans.  Based on the revisions to the 
standards in 1927 and again by 1938 to accommodate changes in BPR and AASHO 
recommendations, it is likely USRC made frequent and gradual updates from the 1930s and into 
the 1950s when national versions of these standards were released to serve as a basis for 
standard bridge design.   
 
The USRC also published Standard Specifications for Road and Bridge Construction.  Research 
found versions for 1944, 1952, 1953, and 1960, of Standard Specifications for Road and Bridge 
Construction, but earlier versions were not identified.  These publications were state-oriented 
specifications on the fabrication, construction, and erection of concrete and steel bridges.  
Information related to the introduction of innovations or use of materials in bridge design has 
been incorporated into the bridge type discussions below.   
 
(2) Materials and testing 
The Act of 1909 that created the USRC gave them authority to establish a materials testing 
laboratory.  Early in the USRC organization, it established a highway testing program through the 
University of Utah and Utah State University.307  Beginning in 1918 USRC’s state testing 
laboratory cooperated with the BPR national testing laboratory and the Highway Research Board 
of the National Research Council, but it is unclear what initiatives Utah adopted as a result.308  By 
1919 the USRC established its own testing facilities, first in the basement of the state capital and, 
shortly after that, in its own facility.  Research found that the work of the testing laboratory was 
primarily to test and verify the quality of materials used by road contractors and to confirm that 
USRC standard specifications were being observed on construction jobs.  The state testing 
laboratory appears to have focused on evaluating road surface materials.309  Research found no 
major achievement and no discussion on testing related to bridge design or materials. 
   
Beginning in 1939 the USRC adopted a new approach for steel beam bridge design incorporating 
the use of large-scale welding.  The new approach involved severing the lower flanges, which 
were curved and welded to the beam.  The new approach added strength and reinforcement and 
resulting in beams with arched lines and marked the beginning of the application of large-scale 
welding on highway bridges in Utah.  The earliest bridges employing this design were Rich 
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County Bridge 0C 205 (1941), Utah County Bridge 0C199 (1941), and Weber County Bridge 0C 
175 (nonextant).310  
 

 
Bridge 0C 205, Rich County at Mile Post 134.176, carrying SR-30 over the Bear River – an 

example of steel stringer/multi-beam or girder associated with early use of large-scale welding in Utah 
 

C. Bridge materials and types 
 

(1) Reinforced and prestressed concrete  
Concrete was first used in U.S. bridges as early as the 1870s.  Initially used without 
reinforcement, plain or mass concrete worked solely under compression and was only applicable 
to the arch form.  Concrete became more common for bridge building in the twentieth century as 
methods of reinforcement with metal wire and steel were introduced to improve its strength.  By 
the 1930s prestressing was developed as a method of concrete reinforcement, becoming popular 
in the 1950s.  Prestressing involves compressing concrete with heavily loaded wires or bars to 
improve strength.  Reinforced and prestressed concrete are used in several types of highway 
bridges—from arches to beams and girders.  Concrete allows a great deal of flexibility in bridge 
form.   
 
Reinforced concrete had been in widespread use nationally and in Utah since the early twentieth 
century, but prestressed concrete rapidly became a significant new material during the postwar 
period.  The following section addresses the use of both reinforced concrete and prestressed 
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concrete during the period and the bridge types that employed these materials, including rigid 
frame, slab, beam or girder, arch, and culvert. 
 
Of Utah’s extant bridges constructed through 1965 subject to evaluation, 56 percent are 
reinforced concrete and nine percent are prestressed concrete. 
 
(a) Reinforced concrete 
Reinforced concrete was used by the USRC throughout the period in a variety of bridge types.  
Concrete became more common for bridge building after methods of reinforcement were 
introduced in the late nineteenth century, improving concrete’s tensile strength (resistance to 
lengthwise stress).  For example, in the Melan system developed by Joseph Melan of Austria in 
the 1890s, parallel steel I-beams are embedded into concrete.  I-beams are joists or girders with 
short flanges and a cross section formed like the letter “I” to provide greater strength.   
 
Reinforced concrete is used in several types of highway bridges, including rigid frame structures, 
arches, slabs, and beams and girders, because it allows a great deal of flexibility in bridge form.  
For example, arches can span comparatively longer distances than slabs and beams and girders, 
but beams and girders can be built quickly and efficiently.  The USRC indicated a preference for 
the adoption of reinforced concrete construction as early as 1910.311  Concrete continued to be 
used in bridge construction during the 1920s and the 1930s.  By 1930 the USRC commented on 
the frequent use of reinforced concrete for the following reason:  
 

…the availability of local materials of construction is always a factor in 
determining the type of structure to be built, since, if suitable sand and gravel for 
concrete is available locally, and a long and expensive haul would be required for 
structural steel, it is immediately apparent that for short spans a concrete 
superstructure would be more economical than a steel superstructure, providing 
other conditions at the site in question did not show otherwise.312 

 
Concrete was among the most commonly used materials in the USRC reports; particularly 
plentiful was the concrete T-beam and concrete rigid frame.  
 
(b) Prestressed concrete 
There are two types of prestressed concrete –pretensioned and post-tensioned.  To form 
pretensioned concrete, steel reinforcing rods are stretched and placed into forms and held under 
stress until the concrete is poured.  Once the concrete is hardened, it holds the steel to its 
stressed length.  Post-tensioned concrete is formed when the steel rod or wire is inserted through 
open recesses or along the outside of the concrete member and is stretched and attached with a 
permanent anchor to maintain stress.   
 
Experiments in prestressing concrete occurred as early as the late nineteenth century, but it was 
decades before it was practical to use.  In 1934 research on prestressed concrete beams 
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312 Fifteenth Biennial Report, 1937-1938, 33. 



Section 5 
Bridge Design and Construction 

 

\\sac-fp01\entp\29290-00\09001\TECH\Draft\WPC\100301A.docx 75 

evaluated stress distribution and compared prestressed concrete with conventionally reinforced 
concrete.313  State departments of transportation in Florida, Tennessee, California, and 
Pennsylvania were involved in early development and use of prestressing.  The widespread use 
of prestressed concrete was largely limited until the postwar period, when the economic use of 
materials was promoted to reduce cost.314  
 
The first prestressed bridge in the United States was the Walnut Lane Bridge in Philadelphia, 
constructed in 1949.  By the mid-1950s most states were constructing simple-span prestressed 
concrete beam bridges; however, the use of prestressed concrete beams for continuous spans 
was limited to only a few states.315  During the mid-to-late 1950s, prestressed concrete quickly 
emerged as an important material for both Interstate and non-Interstate bridges across the 
country.  Within Utah, the USRC used the material in 18 percent of the state’s extant Interstate 
bridges and in approximately nine percent of the total extant bridge population. 
 
Prestressed concrete is superficially similar to reinforced concrete in that both employ longitudinal 
steel elements within a beam of concrete.  As bridge engineer T.Y. Lin explained: “the steel is 
pre-elongated so as to avoid excessive lengthening under service load, while the concrete is 
precompressed so as to prevent cracks under tensile stress.  Thus an ideal combination of the 
two materials is achieved.”316  In addition to steel pre-tensioning, the major difference between 
reinforced concrete and prestressed concrete, according to Lin, is the latter’s use of higher-
strength materials, including high-tensile steel and high-strength concrete.   
 
However, because of the use of high-strength materials, prestressed concrete has significant 
advantages over reinforced concrete.  Prestressed concrete requires a smaller quantity of steel 
and concrete to carry the same loads as reinforced concrete and results in more efficient use of 
materials.317  Like the reinforced concrete beam, a prestressed concrete beam is made deeper to 
provide greater span length.  However, the prestressed beam can be proportioned to achieve 
longer spans without adding significant weight.  This is done by increasing the compression force 
in the beam until the limit states of the concrete are achieved.  As a result, prestressed concrete 
beams are shallower than their reinforced concrete counterparts, providing more clearance and 
enhancing their adaptability to grade-separation structures for the Interstate.  Unlike reinforced 

                                                      
313 Hatt, "Current Research Work at Purdue," Engineering News-Record, 456-457; "Report of the Research and 

Extension Activities of the Engineering Schools and Departments for the Sessions of 1935-1936," Engineering 
Bulletin Purdue University, Research Series Number 55, Engineering Experiment Station, 17-18. 

314 Condit, American Building:  Materials and Techniques from the First Colonial Settlements to the Present, 248-49. 

315 Based on the article, Florida is assumed to be one of the states that were using precast, prestressed concrete 
beams of continuous construction.  The other states are not identified.  W.E. Dean, "Continuous and Cantilever 
Bridges with Precast-Prestressed Concrete Beams," in Proceedings Convention Committee Meeting Papers, New 
York, New York, October 5-7, 1965 (Washington, D.C.: American Association of State Highway Officials, General 
Offices, 1965), 267-268. 

316 Tung Y. Lin, Design of Prestressed Concrete Structures (New York: John Wiley & Sons, Inc., 1955), 9. 

317 Tung Y. Lin, Design of Prestressed Concrete Structures, 2d ed. (New York: John Wiley & Sons, 1963), 30-33. 
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concrete, prestressed concrete does not crack under working loads and deflections are reduced 
under dead and live loads.  Because prestressed concrete beams typically do not crack, they are 
more durable and resistant to corrosion than reinforced concrete beams.318  National research in 
the early 1960s suggested that, generally, prestressed concrete beams were economical and 
practical for bridges in the medium-span range from 40 to 100 feet, but were generally not cost-
competitive for spans under 30 feet.319 
 
Unlike reinforced concrete, prestressed beams require specialized tensioning or casting beds for 
their manufacture, meaning that they cannot be produced just anywhere by anyone or at the 
bridge site itself.  The design and construction of the beds were technological achievements in 
their own right in the early years of prestressed usage, thus limiting prestressed to those 
precasters who made the investment in beds and could provide transportation of the beams to 
the site.  On the other hand, precasting of prestressed concrete units allowed cost savings as 
large quantities of beams could be mass produced at factories and then delivered to construction 
sites, allowing for reuse of forms.320  Historian Carl Condit describes the importance of precast 
beams: “The precasting and prestressing of girders for concrete bridges have brought their 
construction as close to the methods of mass production as the building arts have yet come.”321 
The USRC first mentioned prestressed concrete as a national development in its Twenty-third 
Biennial Report, July 1, 1953-June 30, 1954.  According to the report, the USRC recognized that 
prestressed concrete would soon be applicable to design, but at that time they had not made any 
designs utilizing prestressed concrete beams.  In the Twenty-fourth Biennial Report (1954-1955), 
the USRC issued a similar statement: no designs of prestressed concrete had been made.322 
 
The USRC began addressing prestressed concrete structures in its 1960 Standard Specifications 
for Road and Bridge Construction, which superseded the 1952 specifications.  Under this 
guidance, prestressing by either the pre-tensioning or post-tensioning method was left up to the 
contractor.  The state specifications also included guidance on the inspection and transport of 
prestressed concrete beams.  However, no indication was given as to whether the bridge design 
section followed standard shapes for prestressed concrete beams issued by the BPR, AASHO, 
and PCI.323  A review of extant structures reveals that prestressed concrete was commonly used 
in Utah after 1959 for span lengths of less than 100 feet.   
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(c) Concrete rigid frame 
Although nationally the rigid frame bridge type was somewhat infrequently used in other parts of 
the country, it was a popular recurring bridge type used in Utah from the 1920s through the 
postwar period.  Overall this bridge type comprises 18 percent of bridges constructed through 
1965 in Utah.   
 
Introduced in 1923 by New York bridge designer Arthur G. Hayden, concrete rigid frame 
structures feature the superstructure and abutments as a continuous form, poured monolithically 
in one mold.  Rigid frames were commonly used across the nation for highway and freeway 
bridge construction, particularly in parkways and grade separation structures, and can be 
ornamented with stone facing.  Nationally, rigid frame designs were used primarily from the 1920s 
through the 1940s.  While this design continued after World War II, their popularity decreased 
when the new prestressed concrete designs of the 1950s proved to be less labor intensive and 
more economical.324   
 
A variation on the standard design is an open, or ribbed rigid frame, in which concrete is not 
present between the beams on the underside of the deck.  Examples of this design variation are 
found in Utah and may have developed to reduce the amount of concrete and improve 
efficiencies.  Although used for a variety of roadway types from the 1920s through the 1940s, 
rigid frame bridges were often chosen for grade-separation structures in urban locations following 
World War II and had spans ranging from 40 to 120 feet.325  Within Utah’s extant rigid frame 
population from the prewar period the span ranges were from 22 feet to 75 feet and from 11 to 82 
feet in the postwar period.  Since the deck and abutments act as a uniform system, these bridges 
carry the entire load with little help from a foundation, and were often used where logistics, 
setting, and/or cost prevented the construction of a substantial foundation.   
 
Within Utah, concrete rigid frame structures were commonly used for short and medium span 
lengths and are most prevalent during the mid-1930s and extending through 1965.326  Somewhat 
unusual when compared to national trends, rigid frame structures appear to have been built 
primarily over waterways in Utah rather than as grade-separation structures, and are located on a 
variety of roadway types including municipal, county, and state routes. 
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Bridge 0D 517, Piute County at Mile Post 4.255, carrying SR-62 over East Fork 

Sevier River – an example of concrete rigid frame 
 
 

 
Bridge 0D 496A, Davis County at Mile Post 6.179, carrying SR-126 over Weber-

Davis Co. Canal – an example of concrete rigid frame 
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Bridge 0D 703, San Juan County at Mile Post 27.984, carrying SR-163 over Lime 

Creek – an example of concrete rigid frame 
 

(d) Reinforced concrete and prestressed concrete beams (including slab, I-beam, T-
beam, and box beam) 

Overall this bridge type comprises approximately 31 percent of bridges constructed through 1965 
in Utah making beams one of the most common bridge types.   
The USRC used beams of reinforced and prestressed concrete including the slab, I-beam, T-
beam, and box beam.  Prestressed concrete beams grew in popularity in the late 1950s and early 
1960s, and the USRC appears to have used a greater proportion of reinforced concrete beams 
then prestressed concrete beams.  Approximately 21 percent of extant structures completed by 
the USRC are reinforced concrete beam or slab bridges, while approximately 10 percent are 
comprised of prestressed concrete beams    
 
i. Concrete slabs 
Reinforced concrete slabs, including both simple and continuous spans, comprise approximately 
eight percent of the extant bridge and culvert population.  There are no prestressed concrete slab 
bridges in Utah.   
 
A concrete slab structure includes a rigid horizontal monolithic slab that serves as both the deck 
and the structural member that carries stresses to the abutments and/or piers.  By 1910 
reinforced concrete slab structures were popular nationwide for shorter spans as the simplest and 
most economical of concrete bridge designs.  The USRC released standards for concrete slabs 
beginning in 1913.  The continuous slab introduced a single slab extending across several 
spans.327 
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Bridge 053011D, Washington County, carrying Middleton Drive over Middleton Wash in St. 

George – an example of concrete slab 
 

 
Bridge 057010D, Weber County, carrying City Street over Willard Canal – an example of 

concrete slab 
 

ii. Concrete multi-beam or girder 
The basic form of the concrete girder, which is constructed in both reinforced and prestressed 
concrete, was developed by the first decade of the twentieth century.  This bridge type comprises 
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slightly more than six percent of bridges constructed through 1965 in Utah.  Reinforced concrete 
comprises less than one percent and prestressed concrete account for nearly six percent of the 
total.   
 
Concrete girders employ large horizontal members spanning from abutment to abutment or 
abutment to pier, carrying the load in a post-and-lintel system.  Concrete girder bridges rose to be 
the most common type of bridge in the U.S. during the early-to-mid-twentieth century, and were 
common in Utah.  Concrete girder bridges may be constructed using a variety of structural design 
concepts, including simple, continuous, and cantilever girder construction.328  The USRC 
released standard plans for this bridge type beginning in 1913. 
 
Developments in prestressed concrete during the subject period resulted in its application to 
concrete beams and girders.  In the early 1950s most states were constructing simply supported 
precast, prestressed beams, while continuous construction was only used by a few states.  
Nationally, prestressed concrete girder bridges were largely economical and practical for medium 
spans from 40 to 100 feet, but were generally not cost competitive for spans below 30 feet.329  
With advances in technology, the use of precast, prestressed concrete became more common in 
the nation.   
 
By 1960 prestressed concrete, with an emphasis on precast, pretensioned I-beams, was 
accepted as an effective material for increasing concrete beam span lengths up to a length of 130 
feet.330   
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Bridge 0F 25, Cache County at Mile Post .855, carrying SR-61 over Bear River – an example 

of prestressed concrete multi-beam or girder 
 
 

 
Bridge 0D 631A, Davis County at Mile Post .231, carrying SR-121 over I-15 – an example of 

concrete continuous multi-beam or girder 
 
 



Section 5 
Bridge Design and Construction 

 

\\sac-fp01\entp\29290-00\09001\TECH\Draft\WPC\100301A.docx 83 

 
Bridge 029007F, Morgan County, carrying County Road over Union Pacific Railroad – an 

example of prestressed concrete multi-beam or girder 
 
iii. Concrete T-beam 
A T-beam structure features concrete “T-shaped” beams supporting an integral deck slab or a 
cast-in-place concrete deck that is used for the roadway surface.  Steel rods are concentrated in 
the lower portion of the beams, and steel rods in the deck slab are laid perpendicular to the steel 
roads in the beams that are then tied together by U-shaped hangers.  By doing this, the slab and 
beams become unified structural components, which increases the bridge’s strength and allows 
for greater span lengths.  With typical spans ranging from 30 to 50 feet, T-beams are often more 
economical than slabs for lengths exceeding 25 feet.331 
 
Introduced in the 1910s, concrete T-beams were prevalent in the U.S. from the 1920s to the 
1940s.  Both simple spans and continuous spans of reinforced and prestressed concrete were 
built in Utah.  The USRC released standard plans for this bridge type beginning in 1923. 
 
Overall this bridge type comprises 15 percent of the bridge population.  Reinforced concrete T-
beams, including both simple and continuous designs, constitute approximately 12 percent of the 
extant bridge and culvert population, while prestressed concrete T-beams constitute three 
percent of extant structures.   
 
A common variation on the prestressed T-beam is the double T-beam, which places two beams 
side by side, which is commonly found in T-beams in Utah.332   
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Bridge 0D 368, Cache County, carrying SR-101 over Little Bear River – 

an example of concrete T-beam 
 
 

 
Bridge 019030D, Grand County, carrying County Road over Pinto Wash – an example of 

concrete T-beam  
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Bridge 0D 245, Garfield County at Mile Post 17.191 carrying SR-12 over Water Canyon 

Wash – an example of concrete T-beam 
 
iv. Concrete box beam 
The concrete box beam uses hollow boxes as its main supporting members.  A box beam bridge 
is a fixed bridge consisting of various “box-shaped” sections used to support the deck.  The first 
reinforced concrete box beams were built in the western U.S. in the late 1930s.333  The box beam 
design was improved in the 1950s when designers began using prestressed steel wires rather 
than reinforcing steel bars to strengthen the box girders.  AASHO first included specifications for 
prestressed concrete box beams in their 1957 publication.334  These types were used nationally 
only in a limited extent prior to 1960, and standard shapes or forms were developed by AASHO 
and PCI in 1962.335 
 
The USRC’s use of the concrete box beam bridge form was infrequent.  Three prestressed 
concrete box beams are extant in Utah, including Bridge 013002F in Duchesne County, built in 
1965; Bridge 013001F in Duchesne County, built in 1965; and Bridge 035053F in Salt Lake 
County, built in 1964.  However, only one reinforced concrete continuous box beam bridge 
(Bridge 1D 672) is extant.  Built in 1961 as part of the Beck’s Street Interchange in North Salt 
Lake City, this box beam structure carries a ramp from I-15 northbound to SR-89 northbound.  
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Bridge 013001F, Duchesne County, carrying County Road at Sand Creek over Duchesne 

River – an example of prestressed concrete box beam 
 
 

 
Bridge 013002F, Duchesne County, carrying County Road over Duchesne River – an 

example of prestressed concrete box beam 
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(e) Concrete deck arch 
Concrete arch bridges came into widespread use following the introduction of Josef Melan and 
Fritz von Emperger’s reinforcing systems in the late 1890s.  In addition, Daniel Luten played an 
important role in the development of reinforced concrete arch construction in the United States.  
This bridge type was not frequently used in Utah, representing less than one percent of the total 
bridges constructed through 1965.  Closed spandrel arches are best suited for short span lengths 
while open spandrel arches are used to achieve greater lengths.336  The engineering department 
of USRC began experimenting with this bridge type in the late 1920s.   
 
A variation within this bridge type is the catenary arch, shown below, which uses an elliptical arch 
instead of a traditional arch ring or barrel with a circular form.  There is one known concrete arch 
with a centenary form in Utah, Bridge 0D 580, pictured below. 
 

 
Bridge 4D 149, Utah County at Mile Post 2.669, carrying SR-164 over Spanish Fork River – an 

example of concrete deck arch 
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Bridge 0D 580, Grand County at Mile Post 3.087, carrying SR-128 over Black Bill Wash – an 

example of concrete deck arch 
 
 

 
Bridge 0D 582, Wayne County at Mile Post 72.161, carrying SR-24 over Sand Creek Wash – 

an example of concrete deck arch 
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(f) Concrete culvert 
A nationally ubiquitous structure type, culverts were commonly constructed by the USRC 
throughout the twentieth century to meet the needs of shorter crossings, which constituted a large 
percentage of state bridge work.  
 
Beginning in 1909 USRC provided standards on the use of concrete and metal in culvert design 
and specified the use of reinforced concrete for culvert structures with small spans.337  The USRC 
released standard plans for this bridge type (see Table 2).  1913For the purposes of this study, 
bridges are defined as structures with spans greater than 20 feet.  Culverts that have a span of 
20 feet or greater are distinguished by the use of underfill to carry the roadway over the culvert 
structure and acts to carry much of the load.  As a type, culverts generally do not display great 
innovation and became increasingly standardized and prefabricated.   
 
Culverts make up 10 percent of the bridge population constructed through 1965 with 8 percent 
constructed in reinforced concrete.  Reinforced concrete culverts were commonly used in Utah.   
The culverts greater than 20 feet that were included in this study, while only 10 percent of the 
total, represent a very common structure type.  For example, in 2006 Utah had 2,800 bridges but 
more than 47,000 culverts.338   

 
Culverts have two basic forms: box and pipe.  They may have single or multiple spans, also 
called units.  A concrete box culvert has four sides, some or all of which may be reinforced, and a 
square or rectangular opening.  Concrete box culverts were built in the United States by the 
beginning of the twentieth century.  Span lengths for reinforced box culverts ranged between 10 
and 50 feet; shorter spans were typically unreinforced.339  
 
Pipes have long been used as culverts with and without headwalls (walls located at the end of a 
culvert to divert flow, protect fill, and to serve as a retaining wall).  In the twentieth century, 
concrete was a typical material.  Pipes were prefabricated by manufacturers and shipped to 
construction sites.   
 
The use of culverts grew significantly during the Interstate-building period following the war.  At 
the time, the design of culverts was largely under the purview of manufacturers’ trade 
associations; however, as culvert span lengths increased, AASHO and its successor, AASHTO, 
developed detailed specifications for metal and concrete culverts.  
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Bridge 011004E, Davis County, carrying 1000 East Street over Weber-Davis 

Canal – an example of concrete box culvert 
 
 

 
Bridge E1150, Grand County at Mile Post 5, carrying SR-128 over Jackass 

Canyon Wash – an example of concrete box culvert 
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(2) Metal (iron and steel) 
The choice of metal used, whether iron or steel, changed over time, as did the method by which 
metal members were connected.  Wrought iron was the preferred metal until the 1890s when 
steel, with its minimal carbon content, became a popular bridge-building material, especially in 
truss bridge types.340  There are no known wrought iron bridges in Utah.  Steel has been used in 
bridge building since it replaced iron usage in bridge construction in the late nineteenth and early 
twentieth century at a time when the U.S. was in the forefront of the steel manufacturing 
industry.341 
 
With the introduction of new manufacturing processes in the late nineteenth century, steel 
became available for structural use, including in bridges.  Steel demonstrated strength and 
versatility, resisting the failure that had plagued its iron predecessors.  Rolled steel beams were 
introduced in 1885, facilitating the material’s use for short bridge spans.  By 1895 steel overtook 
iron as the metal of choice in bridge design.342  Steel bridges and culverts comprise 
approximately 30 percent of the extant bridges and culverts built through 1965, thus making steel 
the second-most widely used material in Utah next to reinforced concrete.  Steel was also used in 
approximately 26 percent of the state’s extant Interstate bridges and culverts.  
 
Improvements to steel in the late 1930s through 1960 increased the material’s strength and 
durability.  As a result, span lengths were able to increase and new designs were used.  After 
World War II, the increased use of welding over riveting, to connect steel members, allowed the 
design of more economical and lighter steel superstructures.343 
 
Between 1946 and 1965, significant improvements in steel increased the strength and durability, 
allowing new bridge designs and longer spans.  One of the major improvements to steel was the 
development of weldable low-alloy steel with a higher yield point, which raised the level at which 
steel incurred permanent deformation from stresses.344  Steel companies, including Bethlehem 
Steel and U.S. Steel, introduced proprietary low-alloy steels of higher strength than mild steel 
during the study period.  These high-strength products, including Bethlehem Steel’s Mayari R and 
U.S. Steel’s Cor-Ten B, allowed for a reduction in steel beam depths, reducing the amount of 
steel required for a comparable-strength beam.  Additionally, Mayari R and Cor-Ten B were 
corrosion-resistant, high-tensile weldable steels that required no painting during a bridge’s 
lifetime.  Because of their high-strength and corrosion-resistant properties, these low-alloy 
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products offered cost savings in materials and maintenance.345  Structural low-alloy steel was 
addressed by AASHO standard specifications as early as 1949, with design requirements added 
for high-strength low-alloy steels in 1969.346  Utah briefly addressed the use of high-strength low-
alloy structural steel in its 1960 Standard Specifications, which stated that the steel should 
conform to the AASHO standard specifications.347 
 
(a) Steel connection methods 
The connection of steel structural members historically has been achieved by a variety of 
methods, including pins, rivets, welding, and bolts.  The use of pin connections, introduced in 
truss bridges the 1840s, allowed for easier erection of bridges, much of which could be completed 
offsite.  Pin connections feature removable “pins” or pegs inserted into holes that are aligned in 
adjoining structural members.  Pin connections remained popular until the end of the nineteenth 
century when they were replaced by bolting and riveting.  Bolting represents an intermediate 
method of connection that was used to erect truss bridges during the early twentieth century.  
Bolts replaced pins in smaller bridges and some through spans, but were quickly superseded by 
riveting.  Factory-riveted connections emerged in the 1880s and field-riveted joints were 
introduced in the early 1900s.  Riveted construction uses a gun-like mechanism to drive molten 
steel rivets into pre-drilled holes.  The main structural members are riveted together using plates.  
Arc-welding slowly replaced riveting as an economical method for fastening metal structural 
members.348 
 
Although each of these methods was well-established by the mid-1950s, they were at different 
stages of development and use.  Except for cantilever and hinge connections, pinned 
connections were generally replaced by riveted connections.  Riveting was increasingly replaced 
by welding in the mid-to-late-1950s.  Bridge engineers employed bolts with rivets for many years 
but newer high-tensile bolts were gaining acceptance during the postwar period.  While changes 
in connection methods between rivets and bolts impacted the design and construction of steel 
bridges at mid-century, the use of welding had a influence following World War II.   
 
Arc-welding is a process by which steel parts are joined in their molten state, thus creating a 
metallurgical bond.  Intense heat is provided to the joint by an electric arc.  Before being applied 
to dynamically loaded structures, such as bridges, arc-welding was reserved for buildings and 
other statically loaded structures, including pipe work and shipping vessels during and after World 
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War I.349  Arc-welding was first applied to the connection of metal bridges in the 1920s, and the 
process was readily accepted by the 1940s.  The first arc-welded structure in the United States 
was built in 1927-1928 over Chicopee Falls in Massachusetts.  This welded truss bridge 
completely eliminated rivets and used few bolts, and it employed one-third less the quantity of 
steel required by its riveted equivalent.350  In the early 1930s all-welded highway bridges were 
constructed in France, Germany, and Poland, and by 1935 a small number of all-welded 
structures were constructed in Canada and the United States, with the states of Connecticut, 
California, and Kansas taking the lead.351  
 
After World War II, state highway departments across the nation embraced arc-welding over 
riveting for fabricating built-up steel girders.  Welding meant a reduction in the size and weight of 
structural members, allowing a lighter superstructure, reduced fabrication time and expense, and 
smoother surfaces with lower maintenance costs and less corrosion.  Compared with riveting, 
welding typically resulted in a 15 to 20 percent savings in steel weight by making possible edge-
to-edge joints without flange angles, splice plates, and rivets.352 
 
The American Welding Society (AWS), a national professional organization, first published 
specifications for bridge-construction welding in 1936.  As noted in their specifications, the USRC 
followed the AWS specifications for bridge-construction welding throughout the period.353  A 1956 
survey of 39 state highway bridge departments found that more than one-third were constructing 
an increased number of all-welded bridges and another third were using welding for bridge details 
such as coverplates, diaphragms, and shoes.354 
 
During World War II, ship-builders advanced steel welding processes by introducing the 
automatic submerged arc-welding (SAW) process, which was later routinely applied to steel 
bridges.  Automatic SAW became the most popular of the automatic arc-welding processes.355  
During the 1960s, numerous revisions were made to the AWS’ specifications for welded highway 

                                                      
349 Nathan W. Morgan, Welded Bridge Construction (Washington, D.C.: U.S. Department of Commerce, Bureau 

of Public Roads, [1957]), 1; H. M. Priest, "Strength of Structural Welds," Engineering News-Record 107, (17 
September 1931): 436. 

350 Gilbert D. Fish, "First Arc-Welded Railway Truss Bridge," Engineering News-Record 101, (26 July 1928): n.p. 

351 Mead & Hunt, “Indiana Bridges Historic Context Study, 1830s-1965,” 71. 

352 A.L. Elliott, "How To Use High-Strength Steel Effectively," Engineering News-Record 164, (18 February 
1960): 52-56. 

353 Utah State Road Commission, Standard Specifications for Road and Bridge Construction, (1952), 218; Utah 
State Road Commission, Standard Specifications for Road and Bridge Construction, (1960), 258-259. 

354 Robert G. Dyment, "Experience Aids Engineers in Welded Steel Bridge Design," Consulting Engineer 
(October 1956): 66. 

355 Procedure Handbook of Arc Welding Design and Practice, 11th ed. (Cleveland, Ohio: Lincoln Electric 
Company, 1957), 2.89; Ebbe Almqvist, History of Industrial Gases (New York: Kluwer Academic/Plenum Publishers, 
2003), 373-374. 



Section 5 
Bridge Design and Construction 

 

\\sac-fp01\entp\29290-00\09001\TECH\Draft\WPC\100301A.docx 94 

and railroad bridges.  Provisions for the SAW process were included in the revised specifications 
in 1963, which detailed specifications for the filler metal and flux and optional testing to ensure 
the adequacy of welded joints.356 
 
It is unknown when the USRC constructed its first all-welded highway bridge; however, welding 
specifications were provided in the USRC’s 1952 and 1960 editions of Standard Specifications for 
Road and Bridge Construction.  According to Fraser, the Weber River Bridge in Weber County, 
constructed in 1940 (nonextant), Bear River Bridge in Rich County (Bridge 0C 205, built in 1941), 
and Provo River Bridge in Utah County (Bridge 0C 199, 1941) represented the state’s first use of 
large-scale welding on highway bridges.357  Additionally, the award-winning White Canyon Bridge 
(Bridge 0C 491) was identified in the 1966 annual report as a “welded steel braced girder 
structure.”358  Within their specifications, the USRC required that all structural welding conform to 
the AWS specifications and that all work be completed by a certified operator.  Additionally, in 
order to check the soundness of welds and to locate incomplete fusion or weld faults, following 
AWS specifications, the USRC routinely required radiographic inspections of bridge components 
during fabrication.359   
 
Over the course of the twentieth century, traditional rivets and the riveting process for steel 
connections were largely replaced by bolts, particularly high-strength bolts.  Use of high-strength 
bolts, manufactured from carbon steel and heat-treated for strength, was fairly new for structural 
steel connections in the 1950s.  High-strength bolts were used on railroad bridges and were seen 
as a favorable option because they were cheaper to use in the field than rivets.360  Although bolts 
had been used for structural connections on highway bridges for many decades, these previous 
connections, which were called “unfinished bolts,” could not be tightened sufficiently to eliminate 
the possibility of slipping under shear loads.361  The transition from rivets to high-strength bolts on 
highway bridges was slow nationwide and may have been prompted by the Research Council on 
Riveted & Bolted Structural Joints’ (Research Council) formation in 1947.  The Research Council 
was established “to advance the state of the art of civil engineering structural connections using 
threaded fasteners and rivets.”  In 1979 the council’s name was changed to the Research Council 
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on Structural Connections, partly “in recognition of the diminished importance of rivets as a 
fastener for structural connections.”362  In January 1951, soon after the council’s formation, it 
approved and issued the “Specification for Assembly of Structural Joints Using High Tensile 
Bolts,” allowing high-strength bolts to be substituted unit-for-unit for structural steel rivets of the 
same diameter.363 
  
The Research Council was “largely responsible for high-strength bolting as we know it today,” 
wrote W.H. Munse, professor of civil engineering at the University of Illinois, Urbana, in a 1967 
American Institute of Steel Construction (AISC) Engineering Journal article on "High-Strength 
Bolting."  Munse cited 10 advantages of the American Society for Testing and Materials (ASTM) 
A325 and A490 high-strength bolts and the bolting process; he found that high-strength bolts 
were considered superior to rivets and riveting in almost every way.  High-strength bolts were 
stronger than rivets in both shear and tension.  Unit for unit, the installed cost of bolts was as 
much as 20 percent less than rivets.  A two-man bolting crew could install or fix more bolts in a 
given time than a four-man riveting crew could install rivets, and because bolts and bolting were 
more uniform, less inspection was necessary.  Add to that the related issues of crew training (less 
training was needed with bolting crews), equipment (fewer tools and scaffolding were required for 
bolting), and reduced fire risk since riveting required on-site furnaces.364  AASHO included 
standard specifications for high-strength bolts in their 1957 publication.  Utah followed suit by 
addressing high-tensile bolts in their 1960 Standard Specifications.  The USRC allowed that high 
tensile bolts “be substituted for rivets except as indicated by the plans or special provisions.”  
Moreover, the USRC’s specifications provided detailed information on the bolt, nut, and washer 
dimensions; the minimum tension and torque values; and installation requirements.365  Available 
research found the earliest bridge plans specified the use of high-tensile bolts beginning in 1961, 
after its use had been standardized nationally and by the USRC, and does not represent the early 
application of this technology.  Additionally, bridge plans only specified the use of high-tensile 
bolts.  It is unknown if bridge contractors constructed the bridge following this specification.  As 
such, bridges that specified the use of high-tensile bolts on plans is not considered a significant 
feature during the study period  
 
(b) Steel beam and girder 
Steel beam and girder bridges were commonly used in Utah and comprise approximately 23 
percent of extant bridges and culverts.  Although the terms “beam” and “girder” may sometimes 
be used interchangeably in engineering literature, for this context, a steel beam denotes a mill-
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rolled section and a girder denotes a built-up or fabricated member, such as a plate girder or box 
girder. 
 
i. Multi-beam or girder bridges 
Generally, steel beam bridges are built in a multi-beam design, with three or more parallel 
longitudinal beams of identical section and length uniformly spaced across the width of the 
bridge, with a concrete deck constructed on top of the beams.  For spans over 90 feet, a multi-
beam bridge is generally constructed with fabricated girders instead of rolled beams. 
 
Steel girder bridges can be structurally classified as deck or through girders.  Deck girders consist 
of a slab, or roadway surface, placed over two or more steel girders.  A through girder is a 
structure in which the girder rises above the deck and appears as a parapet wall.  Through girder 
bridges were prevalent in the early 1910s to 1930s.  As roadways widened and concerns for 
vehicle collisions with parapets rose, deck girders became the norm after the 1930s.  A plate 
girder is fabricated of built-up riveted, bolted, and/or welded steel plates with a deep web and top 
and bottom flanges.  In a section, it resembles the letter “I.”  Fabricated plate girders have been 
used to span beyond the length of a standard steel I-beam.  However, the longer the fabricated 
span, the deeper the girder was required to be.  Standard plans were available nationally for plate 
girders by 1910 and the USRC released standards for plate girders in 1923.  The type enjoyed 
popularity as an economical construction method in many states where fabricated steel was 
readily available.  In 1960 the longest steel girders to ever be transported across the Rocky 
Mountains were used by the USRC for the construction of a bridge carrying I-15 north of Salt 
Lake City.  The 116-foot steel plate girders were fabricated by Midwest Steel in Denver using 
steel plates from U.S. Steel Company’s Geneva Works in Vineyard, Utah.366  Since Interstate 
bridges are not evaluated as part of this study it is unknown if this bridge is extant. 
 
In the 1920s and 1930s, steel I-beams were beginning to be used on highway bridges.  The 
earliest known standard drawings of the rolled beam bridge were prepared by the BPR in 1917.  
By the 1930s, this type of bridge was employed more frequently throughout Utah.  By the 1940s 
continuous beams with riveted splices were designed; however, economics and the rise in 
popularity of concrete prestressed bridges resulted in relatively fewer steel bridges erected.367 
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Bridge  0C 298, Kane County at Mile Post .559, carrying US-89 over Blue Pool Wash – an 

example of a steel multi-beam or girder 
 
 

 
Bridge 0C 276, Iron County at Mile Post 3.482, carrying SR-14 over Rocky Canyon Wash – 

an example of a steel multi-beam or girder 
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(3) Concrete and steel beams and girders – continuous and composite design 
Beam and girder bridges may employ either simple or continuous design for multiple spans.  
Continuous designs with superstructures spanning uninterrupted over one or more intermediate 
supports were advantageous because they required less steel and concrete, produced less 
deflection, and avoided problematic joints over piers.  Continuous spans were an engineering 
improvement over “simple spans” for certain site and roadway situations.  In a simple span 
design, each span begins and ends on an abutment or pier.  Continuous spans, which extend 
uninterrupted over one or more supports or piers, were used in highway construction beginning in 
the early 1940s because they produced less movement in the beam, avoided problematic joints 
over piers, and required less materials to build.368  Only four percent of Utah’s steel beam and 
girder bridges involved continuous design.    
 
Continuous multi-beam bridges may also involve composite construction, which involves pouring 
a concrete deck on top of steel girders so the deck supplements the capacity of the top flange.  
The concrete slab is anchored to steel girders with shear connectors and, thus, concrete is used 
with steel for a fully composite design.369  AASHO permitted composite bridge construction as 
early as 1944, including a section on composite beams in the 1944 and 1949 standard 
specifications.370  However, composite design was not widely used until the 1950s and 1960s, 
when research on beam and shear connectors was conducted.  As a result of research 
performed in the 1950s, the 1957 AASHO specifications section on composite beams was 
entirely rewritten.371  The specifications were based on tests conducted at the University of 
Illinois, in which the capacities of channels, welded studs, and helical bars as shear connecters 
were assessed.372  In 1961 AISC published specifications on composite design, and afterward 
the usage of composite structures increased considerably.373 
 
The USRC first mentioned composite design as a national development in the Nineteenth 
Biennial Report (1945- 1946).  During this biennium, the USRC prepared several composite 
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designs for structures, but did not yet place the structures under contract.374  Within the next two 
years, the USRC had built several structures featuring composite design, which resulted in 
“savings to the state.”375  However, it is unclear exactly which bridges employed composite 
design.   
 

 
Bridge 0C 640, Uintah County at Mile Post .02, carrying SR-88 over Green River – an 

example of a steel continuous multi-beam or girder 
 
(a) Steel arch 
Used in the United States since the 1860s, the steel arch can be fixed, hinged, or tied and 
evolved from the iron “bowstring” truss patented in the 1840s.  Some of Utah’s most spectacular 
bridges of the 1930s and 1940s employed this design.  Seven extant examples of this uncommon 
bridge type exist in Utah: four are deck arches and three are through arch design. 
 
Tied steel arches are variations of a through arch, whereby the horizontal thrust of the arch is 
transferred to the horizontal tie.  In the 1930s steel tied arches were generally used for short 
spans of 30 to 50 feet; however, more recent tied arches have been designed for spans of 180 to 
900 feet.376  Hinged steel arches are typically used for large spans and may feature one-, two-, or 
three-hinged bearings.  Steel hinged arch bridges were used prior to the Civil War, but were 
employed to span great distances, typically over navigable waterways, in the 1930s when high 
strength allow steels were available.377  Hinged arch bridges typically exhibit lengths that range 
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from 500 to 1,675 feet.378  During the 1960s and 1970s, the steel arch’s popularity grew for 
significant crossings because of the arch’s inherent aesthetic appeal and developments in 
economical erection methods for steel tied arches.379 
 
The USRC’s most frequently cited use of steel arches was the bridge over Cart Creek near 
Flaming Gorge Dam (Bridge 0C 372), built in 1962 by the USRC and the U.S. Bureau of 
Reclamation.  The steel arch, with a suspended concrete deck and two 15-ton welded sections 
joined at the apex, was constructed by the U.S. Steel Corporation at a cost of $856,960.  With a 
span of 550 feet, the Cart Creek Bridge was Utah’s longest single-span highway bridge at the 
time.  The AISC awarded the Cart Creek Bridge the first merit award in its “most beautiful bridge” 
competition of 1962.380 
 
Additionally, the Colorado River Bridge (Bridge 0C 490), a continuous through arch carrying S.R. 
95 over the Colorado River, and the Dirty Devil River Bridge (Bridge 0C 489), a steel deck arch 
carrying S.R. 95, were constructed in 1965 and identified as important structures in the USRC’s 
annual report.381  The AISC awarded the Colorado River Bridge (Bridge 0C 490) an award in the 
long-span category of its 1967 bridge competition.382 
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Bridge 0C 293, Washington County at Mile Post 19.704, carrying SR-18 over Santa 

Clara River – an example of a steel arch 
 
 

 
Bridge 0C 372, Daggett County at Mile 392.605, carrying SR-191 over Flaming 

Gorge Reservoir – an example of a steel arch 
 
(b) Steel truss 
Truss bridges became common in the U.S. in the mid-nineteenth century, replacing stone arch or 
timber beam structures.  There are three basic arrangements of trusses—pony, through, and 
deck—and a wide variety of truss configuration.  A truss bridge has a superstructure that features 
two parallel trusses, which use diagonal and vertical members to support deck loads.  Diagonal 
and vertical members are joined with plates and fasteners (pins, rivets or bolts) to create several 
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rigid triangular shapes which are located between parallel bottom and top chords.  This 
configuration can create long spans of relatively lightweight units.  
 
The choice of truss configuration (e.g. Pratt, Parker, or Warren) and type (e.g. deck, through, 
cantilever) primarily depended upon the required span length.  Continuous and cantilevered 
designs were typically employed for greater span and structure lengths.  Truss configurations 
generally developed in the mid-nineteenth century.  For example, the Pratt truss, developed by 
Thomas and Caleb Pratt in 1844, was typically employed for spans ranging from 25 to 250 feet.  
The Warren truss, the most common truss type used in the twentieth century, patented in 1848, 
could span 50 to 400 feet.383 
 

 
Bridge 017044C, Garfield County, one-half mile west of Antimony carrying County Road over 

East Fork Sevier River – an example of a Pratt through pony truss 
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Bridge 005034C, Cache County, North of Trenton carrying County Road over the Bear River – 

an example of a Pratt through overhead truss 
 
Steel and timber truss bridges were widely used in Utah from the 1910s through the 1920s, 
dropping off notably in the 1930s and decreasing dramatically after the war.  In the 1910s and 
1920s steel trusses tended to be used more frequently in the more populous areas with good 
railroad connection, since most steel truss superstructures had to be fabricated out of state and 
then shipped to the bridge site in Utah.  This factor limited their use in rural areas.   
 
It was not until the early twentieth century that Utah construction and engineering firms were 
established that specialized in bridge building.  The Andrews Bridge Company, the first Utah truss 
fabrication firm, was established in 1898 and operated until 1900.  In 1901 Dederichs and Burke, 
another early firm, opened as a local agent of the Gates Iron Works of Chicago and the 
Minneapolis Steel and Machinery Company, bridge fabricators in which bridges were ordered and 
the assembled on site.  Burke remained in business until 1944 and was responsible for 
fabricating a number of steel truss bridges in Utah and Wyoming.384  Out-of-state firms continued 
to account for a substantial amount of Utah bridge building the first two decades of the twentieth 
century.   
 
By 1913 the Engineering Department of the USRC had a standard design for the Warren pony 
trusses, the state’s most common truss configuration.385  Because “there are only a very few 
places in the State where the State Road crosses a stream requiring a span greater than 100 
feet”  the Engineering Department  placed a priority on standard bridge designs for spans up to 
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and including 100 feet.  In addition to the Warren pony truss design, plans were prepared for the 
timber Howe truss bridge.  By the 1915-1916 biennium the USRC reported that standardized 
bridge plans were being widely employed for bridge superstructures.386 
 
A review of USRC biennial reports shows the most common truss construction consisted of the 
Warren pony truss type for short spans (100 feet and under).  The Price River Bridge at Helper in 
Carbon County (nonextant), Price River Bridge at Mound in Emery County (nonextant) and the 
Adamsonville Bridge in Beaver County (001003C, pictured in Section 4) are examples of these 
early standard plan truss bridges by the USRC identified by Fraser.  The Adamsonville Bridge is 
still extant. 
 
The USRC Engineering Department also instituted a category of “special designs” in cases that 
demanded individual design and engineering.387  These “special design” bridges were generally 
longer span bridges that required a span greater than 100 feet.  One, or perhaps two, of these 
type of bridges might be designed and constructed during one USRC biennium.  One of the 
state’s longest truss spans was the Jensen Bridge (Uintah County Bridge 0C126 [nonextant]), 
erected in 1933 and fabricated by the Midland Bridge Company.  The bridge consisted of three 
Parker through trusses and measured 525 feet in length.388   
 
The state has one extant truss bridge from the postwar period and it features an uncommon 
configuration: a Bailey truss.389  The Bailey truss bridge was a modular, prefabricated bridge type 
developed during World War II for war field installations to carry military vehicles.  After the war, 
surplus Bailey trusses were sold and erected in the United States, often for temporary or 
emergency crossings.  As a prefabricated bridge type with interchangeable steel components, a 
Bailey truss could be assembled in seven different configurations.  The number of successive 
panels used on each side of the bridge determined the structural strength of the span.390  
According to the Twenty-third Annual Report, July 1, 1953-June 30, 1954,the USRC erected 
Bailey bridges during the early 1950s for emergency purposes, with the expectation of 
replacement.  Bridges listed in the 1954 biennial report included the 130-foot truss (nonextant) 
over the Muddy River in Wayne County, the 100-foot bridge over the Fremont River (Bridge 
055007C) in Wayne County, and the 100-foot truss over Butler Wash in San Juan County 
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Utah Department of Transportation;  Bridge Inventory Database, 2009. 

390 JRP Historical Consulting Services, Historic Context Statement: Roadway Bridges of California: 1936 to 
1959, (Prepared for State of California Department of Transportation, January 2003), 42-43.  
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(nonextant).391Within three years, another Bailey truss (nonextant) was located on a Utah 
roadway in Kane County.392 
 

 
Bridge 055007C, Wayne County, carrying County Road over Fremont River – an example of 

a steel truss 
 
(c) Steel rigid frame 
The steel rigid frame bridge type was developed at the same time as the concrete rigid frame; 
however, the steel version is an uncommon type both nationally and in Utah.  The choice to use 
steel for a rigid frame bridge was largely determined by economics or aesthetics.  Steel rigid 
frame bridges were built between the early 1920s and 1950s.393  Used for spans of 50 to 200 
feet, steel rigid frame structures feature inclined frame sides (legs) that are integral with the 
horizontal girders and contribute to the load-bearing capacity of the bridge.394 
 
There is one extant steel rigid frame bridge in the state – the White Canyon Bridge (Bridge 0C 
491) carrying S.R. 95 over White Canyon in San Juan County.  Built in 1965 with a maximum 
span of 87.9 feet, the bridge received the AISC’s 1966 prize award in the short span category.395 
 

                                                      
391 Twenty-third Biennial Report, 1953-1954, 28. 

392 Utah State Road Commission, “Structures 20 foot span or over on State Road System, March 1, 1957,” 
District 3, page 5, District 4, pages 4, 7. 

393 Parsons Brinckerhoff and Engineering and Industrial Heritage, 3-113.  

394  Parsons Brinckerhoff and Engineering and Industrial Heritage, 3.113. 

395 State of Utah Compiled Digest of Administrative Reports for Fiscal Year Ended June 30, 1966 to the 
Legislature, the Governor and for Other Essential Purposes, 112-113; American Institute of Steel Construction, “Prize 
Bridge: 1960’s Winners,” http://www.aisc.org/contentNSBA.aspx?id=21368 (accessed 20 January 2010). 

http://www.aisc.org/contentNSBA.aspx?id=21368
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Bridge 0C 491, San Juan County at Mile Post 53.607, carrying SR-95 over White Canyon – 

an example of a steel rigid frame 
 
(d) Steel culvert 
A nationally ubiquitous structure type, culverts were commonly constructed by the USRC 
throughout the twentieth century to meet the needs of shorter crossings, which constituted a large 
percentage of state bridge work.  
 
Beginning in 1909 USRC provided standards on the use of metal in culvert design.396   The 
USRC released standard plans for this bridge type beginning in 1913 (see Table 2).  For the 
purposes of this study, bridges are defined as structures with spans greater than 20 feet.  
Culverts that have a span of 20 feet or greater are distinguished by the use of underfill to carry 
the roadway over the culvert structure and acts to carry much of the load.  As a type, culverts 
generally do not display great innovation and became increasingly standardized and 
prefabricated.   
 
Culverts make up 10 percent of the bridge population constructed through 1965, with two percent 
constructed in steel.  Steel culverts were commonly used In Utah.  While only culverts greater 
than 20 feet, which represent 10 percent of the total bridges constructed through 1965, are 
included in this study as a structure type, culverts of any length are very prevalent.  In 2006 Utah 
had 2,800 bridges and more than 47,000 culverts.397   
 
A review of the USRC’s biennial reports finds that steel culverts were more commonly used in the 
populous Wasatch Front counties in the 1910s and 1920s, and the use of corrugated steel pipes 

                                                      
396 First Biennial Report, 1909-1910, 17-18. 

397 McGrath, 109-120. 
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came to predominate throughout the state beginning in the 1930s.  Steel culverts have two basic 
forms: box and pipe.  
 
A steel box culvert has a flat or slightly arched top and vertical sides.  Its shape is well-suited for 
locations where there is minimal elevation differential between the road and streambed.  Box 
culverts are manufactured from standard structural steel that is reinforced with equally spaced 
ribs.  They are available in spans up to 21 feet, though larger structures can be designed by 
combining multiple spans.398 
 
Pipes have long been used as culverts with and without headwalls (walls located at the end of a 
culvert to divert flow, protect fill, and to serve as a retaining wall).  In the twentieth century, 
corrugated metal, steel, and concrete were typical materials.  Pipes were prefabricated by 
manufacturers and shipped to construction sites.  An example of prefabricated metal pipe culverts 
is the “Nu-Arch Culvert,” which were introduced by Granite City Steel Company of Granite City, 
Illinois, in 1940.  These culverts featured a half-circle section of corrugated metal pipe that was 
both economical and efficient to erect.399 
 

 
Bridge  0V 651, San Juan County at Mile Post 12.503, carrying SR-163 over 

Halgaitah Wash  – an example of a steel pipe culvert 
 
 

                                                      
398 Handbook of Steel Drainage & Highway Construction Products, 3rd ed. (Washington, D.C.: American Iron 

and Steel Institute, 1983), 13. 

399 “Advertisement for Granite City Steel Company Nu Arch Culverts,” Engineering News-Record 125, (10 
October 1940): n.p. 
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Bridge 0V 624, Beaver County at Mile Post 42.458, carrying Sr-21 over Corral 

Canyon Wash  – an example of a steel culvert 
 
 

 
Bridge 0V1419, Garfield County, carrying SR-12 over Campbell Creek – an 

example of a pipe steel culvert with corrugated steel 
 
(4) Timber 
Timber, like stone, is one of the oldest bridge-building materials.  Timber was used extensively for 
many bridge types, including culverts, trusses, beams, and slabs in nineteenth and early 
twentieth century United States.  There are no extant culverts or timber truss bridges, but timber 
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beams and slabs were constructed through 1965, comprising a little more than six percent of the 
extant bridge population.   

 
Timber bridges were most frequently used in remote counties where the transport of concrete and 
steel represented a substantial cost.  While the use of timber bridges declined steadily through 
the 1930s, they were commonly used in Utah.  The traditional timber bridge had a limited life 
expectancy compared to other materials.  An exposed wood bridge may be expected to last 10 to 
20 years if not damaged by fire or flood.400  However, in areas with dry desert climates and 
alkaline environmental conditions, such as in Utah, timber bridges may last longer.  The context 
(Section 3) found that USRC determined that timber bridges required less maintenance and 
upkeep than steel bridges, which did not stand up well to the alkaline environment.  
 
Timber generally fell out of favor for highway bridge construction as transportation loads 
increased and new materials and fabricating methods became more economical.  Timber bridges 
were used in Utah for low volume routes, primarily on county and local roads.   
 
Twentieth-century innovations improved the functionality of the material and design and included 
creosote-treated timber and glue-laminated timber, known as Gluelam.  A light treatment of 
creosote could approximately double the life of an untreated timber bridge by preventing decay 
and termite destruction.  Gluelam structures were experimented with nationally in the 1940s and 
used routinely for stringer bridges during the subject period.401  AASHO standard specifications 
included a section on creosote and preservation treatments for timber structures in 1949, and the 
section was revised in 1957.402 
 
(a) Timber multi-beam beam or girder 
Timber multi-beam beam or girder (also known as timber stringers) bridges are comprised of a 
timber plank deck supported by heavy square or rectangular, solid-sawn wood beams.  Timber 
stringer bridges were typically utilized for short spans of 10 to 30 feet.  As one of the earliest 
bridge types in the United States, timber stringer structures persisted through the subject period 
as a result of the structure’s simplicity and ready availability of material.403  Ninety percent of 
extant timber structures built in Utah are classified as timber stringers.   

                                                      
400 Charles Felkner, "Parke County Covered Bridges Thematic Resource," National Register of Historic Places, 

National Park Service, 1978. 

401 Sheila R. Duwadi and Michael A. Ritter, "Timber Bridges in the United States," Public Roads 60, no. 3 (winter 
1997): 5. 

402 American Association of State Highway Officials, Standard Specifications for Highway Bridges, 5th ed. 
(1949), xi; American Association of State Highway Officials, Standard Specifications for Highway Bridges, 7th ed. 
(1957), xxiii. 

403  Parsons Brinckerhoff and Engineering and Industrial Heritage, 3.81. 
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Bridge 047020A, Uintah County, carrying 1000 South Street over Steinaker Canal 

– an example of a timber stringer 
 
(b) Timber slab 
Timber slab bridges are comprised of timber panels, often glued together end on end, and 
arranged in a longitudinal orientation, parallel to the flow of traffic.  The timber panels rest on 
transverse members or cross beams, which assist in distributing the load between timber panels.  
Ten percent of extant timber structures built in Utah are classified as timber slabs. 
 

 
Bridge 043010A, Summit County, carrying County Road over Weber River – an 

example of a timber slab 
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Bridge 043011A, Summit County, carrying County Road over Middle Fork, Weber 

River – an example of a timber slab 
 
(5) Tunnels 
While not a bridge or culvert type, two extant tunnels are included in the inventory.  Tunnels 
represent an uncommon structure type both in the U.S. and in Utah.  The two examples (0V 55 
and 0V 56) consist of single bores through solid rock in Garfield County on State Route 12 
constructed in 1941. 
 

D. Aesthetics in bridge design 
Whether or not a bridge design exhibits intentional aesthetic treatment can be a subjective determination, 
especially because aesthetic ideals change over time. 
 
In Utah the application of standard state bridge design began in 1913 and 1923 for many structures over 
100 feet.  One of the results of standardization was a trend seen nationally of bridge design becoming 
less dependent on local preferences and practitioners.  Consideration for aesthetics also waned as 
production of bridge designs that could be erected quickly and inexpensively became increasingly 
important to meet the burgeoning demand for transportation routes, especially after World War II.  This 
trend is also true in Utah.  However, at the same time, there were still bridges constructed by local 
craftsman, bridge builders, and private companies by local jurisdictions and “special design” (greater than 
100 feet) state bridge projects that may have resulted in a greater variety of bridge features, including 
ornamentation.   
 
Certain bridge types and materials lend themselves more readily to aesthetic treatment.  In particular, 
arch bridges, in both stone and concrete, are frequently embellished with applied ornamentation and/or 
architectural treatment of the materials.  However, as Historian Carl Condit notes, by 1910 there was 
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generally a movement away from massive construction towards “the flattened parabolic curves of narrow 
ribs, the slender spandrel posts, and the minimal piers that scientific reinforcing was to make possible.”404 
World War I coupled with the incorporation of bridge building into state and federal government agencies 
and the development of standardized bridge plans brought changes to the aesthetics of bridge design.  
For most common bridge types, particularly slabs, beam, and girder types, aesthetic principles were 
rarely applied and when they were incorporated typically appeared in railings.   
 
In Utah, little attention was given to aesthetic considerations in bridge construction.  Significantly 
financially constrained, the USRC and counties were primarily focused on utility.  To some degree this 
began to change in the late 1920s when the USRC began to acknowledge aesthetics as a consideration 
in bridge design.  In the 1920s the USRC noted that in urban areas an effort was made to coordinate its 
bridge structures aesthetically with their context in Salt Lake City and Ogden.405  Many of the bridge types 
favored by the USRC, such as concrete slabs and concrete rigid frames did not easily lend themselves to 
aesthetic embellishment.  Ornamental features specific to each bridge type are described further in Table 
1, Volume II.   
 
The remainder of this section describes the aesthetic trends that were found in bridges in Utah, which 
include the City Beautiful (Bridge 0D 540 in Cache County, 1918 with rehabilitation work completed in 
1951 and 2003), Art Deco and Streamline Moderne, and Rustic styles found in several grade-separation 
bridges, and postwar aesthetics. 
 
The 1893 World’s Columbian Exposition was a decisive moment in the application of architectural 
aesthetic concerns to concrete bridge design.  The elaboration of the Exposition’s ideals by the City 
Beautiful Movement ensured the use of Neoclassical design elements in structural design.  Proponents of 
the movement argued for monumental structures that exhibited durability, strength, fitness, grace, and 
beauty to reinforce civic values.  The aesthetic as it applied to bridge design often resulted in the 
presence of Neoclassical balustrades, arch rings with keystone, incised panels and light standards.   
   
Beginning in the New Deal era, federal government programs, such as the WPA and CCC, were active 
participants in bridge design and construction.  Public works projects may exhibit aesthetic treatment that 
reflected architectural styles such as Rustic, Art Deco, and Streamline Moderne.  
 
The Art Deco style, which enjoyed its peak of popularity between 1920 and 1930, was characterized by 
the use of ornate geometric motifs to express contemporary trends of industrialization and modernization.  
Moderne style, or Streamline Moderne, was a more restrained version of the Art Deco style and was 
popular from 1930 until World War II.  Moderne designs featured smooth surfaces and curved corners.  
Several grade-separation bridges reflect elements of the Art Deco and Streamline Moderne. 
 

                                                      
404 Condit, American Building: Materials and Techniques from the First Colonial Settlements to the Present, 251. 

405 Fraser, 42. 
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Bridge 0C 149, Utah County, carrying railroad over U.S. 89  – an example bridge 

constructed in the Art Deco/Streamline Moderne aesthetic 
 
The Rustic style was also employed for bridge design, typically on stone or stone-faced concrete arches 
built by Great Depression era funding or labor.  In the 1930s, no doubt under the influence of the federal 
work relief programs, the USRC acknowledged that bridge design could harmonize with their 
surroundings and also the general character of the traffic.406  Bridge 0D 807, a concrete arch bridge in 
Salt Lake County (1935), displays features of the Rustic style with the application of stone veneer. 
 

 
Bridge 0D 807, Salt Lake County, carrying SR-209 over Little Cottonwood Creek – an 

example bridge constructed in the Rustic aesthetic 
                                                      

406 Twelfth Biennial Report, 1930, 31. 
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In the postwar period, aesthetics in bridge design was largely achieved through the refinement and 
proportion of structural members rather than through the application of ornamentation and/or architectural 
treatment of materials.  David P. Billington, professor of engineering at Princeton and author of notable 
works on bridge history, has described the criteria for structural art as “minimum materials, minimum cost, 
and maximum aesthetic expression.”407  Bridges of the period generally follow this formula, such that 
material technology, which resulted in innovative steel and concrete structural systems that made 
unprecedented span lengths possible, and economics go hand-in-hand with aesthetic potential. 
 
For most bridge types from this era, aesthetics is most evidenced in the bridge’s proportions, symmetry, 
harmony with its location, and occasionally in railing standards.  Generally, most bridges feature simple 
and clean lines, with little or no applied ornamentation.  At the beginning of the postwar period, the USRC 
commented that although past funding constraints resulted in structures chosen primarily for their low 
cost and simplicity of construction, recent thought held that “limited expenditure on architectural 
treatments is well justified; such treatment should, wherever possible, be restricted to simplicity of line and 
surfaces skillfully proportioned to enhance the overall appearance without undue increase in construction 
cost.”408  This sentiment was repeated in the biennial and annual reports throughout the subject period. 
 
Exemplifying the attention given to the refinement and proportions of structural members, Stanley 
Grossman, a consulting engineer in Oklahoma, argued in a national engineering journal in 1965 that in 
addition to reducing material costs, wide beam spacing in highway bridges presented “a clean, light, and 
uncluttered appearance for short span bridges by reducing the number of stringers and eliminating the 
need for cap beams on the piers.”409  Similarly, although finding fault with grade-separation structures of 
the 1960s, Joseph Barnett of the BPR was encouraged by a recent trend toward minimizing piers and 
columns through the use of greater deck depth, which he thought resulted in improved appearance.  
Barnett called for bridge engineers to be attentive to proportion and shadow lines.410 
 
Nationally, engineers advocated horizontally curved girder bridges in urban interchange situations for 
their economy, efficiency, and aesthetically pleasing appearance.411  Additionally, a general Interstate 
“aesthetic” emerged, whether intentional or not, which included the seamless incorporation of bridges and 
culverts into the endless roadway so that road structures would be invisible to the motorist and not a 
visual distraction.  As much a safety consideration as an aesthetic one, this design was in keeping with 

                                                      
407 David P. Billington, "Bridges and the New Art of Structural Engineering," in Bridge Aesthetics Around the 

World (Washington, D.C.: Transportation Research Board, National Research Council, 1991), 72. 

408 Nineteenth Biennial Report, 1945-1946, 44. 

409 Stanley Grossman, "Short Span Highway Bridges with Wide Stringer Spacing and a Two-way Reinforced 
Concrete Deck," AISC Engineering Journal (April 1965): 55. 

410 Joseph Barnett, "Road Design:  Some Modern Aspects," Traffic Engineering 34, no. 4 (January 1964): 22. 

411 W.M. Thatcher, "Horizontally Curved Steel Girders-Fabrication and Design," AISC Engineering Journal, 107; 
James W. Gillespie, "Analysis of Horizontally Curved Bridges," AISC Engineering Journal, 137-138; Charles Culver, 
Darryl Brogan, and David Bedner, "Analysis of Curved Girder Bridges," AISC Engineering Journal (January 1970), 10. 
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the elimination of intersections and stoplights and the incorporation of gradual entrance and exit ramps.  
In this sense, the Interstate or freeway design approach of seamlessness was the opposite of what had 
prevailed during the nineteenth and most of the twentieth century.  In earlier designs, any aesthetic 
treatment was designed to call attention to the structure in order to make it stand out from its 
surroundings through the artistic or ornamental treatment of structural elements.412 
 
Despite these allusions to aesthetics, in Utah and the nation, bridge design publications and standards 
did not focus on the subject.  The USRC’s primary focus, like most highway departments, was on the 
construction of economical and functional structures, while a lesser priority was placed on the 
incorporation of aesthetics.  High labor costs, the need to build many bridges quickly, and improved 
methods of mass production contributed to the secondary consideration of bridge aesthetics.  
Additionally, during this period, the appearance of ornament on a publicly-funded structure could raise 
questions about the appropriate use of taxpayer dollars.  By the 1950s public attitude had changed and 
ornament equaled excess spending.  In its own way, however, the popular response to intentional 
ornament was very compatible with the “less is more” philosophy of professional architects and the 
stripped-down functionality of engineers during the period. 
 
Whether officially documented or not, the USRC did identify a “policy towards preserving the aesthetic 
values of highways” in addition to bridges in their Annual Report for Fiscal Year Ended June 30, 1963.  
However, the report did not identify the specific tenets guiding this policy.  In 1963 the USRC’s efforts to 
construct and beautify S.R. 279 between Moab and the Potash Plant in Grand County were recognized in 
a national contest sponsored by Parade Magazine.413  
 
Five bridges in Utah that display postwar aesthetics were awarded prizes in the AISC’s annual bridge 
contest.  Award-winning bridges included:414 
 

• Colorado River Bridge (nonextant) carrying U.S. 191 over the Colorado River in Moab.  This steel 
bridge was designed by Woodruff & Sampson and fabricated by the American Bridge Division of 
U.S. Steel Corporation.  It received an honorable mention in the 1955 competition.415 
 

• Cart Creek Bridge (Bridge 0C 372) carrying S.R. 191 over Cart Creek near Flaming Gorge Dam 
in Daggett County.  This steel arch bridge was designed by the USRC and fabricated by the 

                                                      
412 Lichtenstein Consulting Engineers, The Third Ohio Historic Bridge Inventory, Evaluation, and Management 

Plan for Bridges Built 1951-1960 and the Development of Ohio's Interstate Highway System (Ohio Department of 
Transportation, 2004), 26-27; Phil Patton, Open Road (New York, 1986), 133-135. 

413 State of Utah, Compiled Digest of Administrative Reports for Fiscal Year Ended June 30, 1963 to the 
Legislature, the Governor and for Other Essential Purposes, (Salt Lake City: State of Utah, 1963), 99. 

414 American Institute of Steel Construction, “Prize Bridge Competition: Previous Winners,” 
http://www.aisc.org/contentNSBA.aspx?id=20760 (accessed 20 January 2010). 

415 See also “Bridge Design Division – Century and a Half of Service,” Utah Highways and Byways 1, no. 8 (May 
1958): 2. Research did not identify where the firm of Woodruff & Sampson was headquartered. 
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American Bridge Division of U.S. Steel Corporation.  It received a first merit award in the “long 
span with main spans over 400 feet” category of the 1962 competition.416 
 

• Eagle Canyon Arch Bridge (Bridge 2C 495) carrying I-70 over Eagle Canyon in Emery County.  
Built in 1965, this steel arch bridge was designed by the USRC, fabricated by Western Steel 
Company, and erected by Strong and Company.  It received an award in the “medium span, high 
clearance” category in the 1966 competition.417 
 

• White Canyon Bridge (Bridge 0C 491) carrying S.R. 95 over White Canyon in San Juan County.  
Built in 1965, this continuous steel rigid frame bridge was designed by the USRC, fabricated by 
Titan Steel Corporation, and erected by S.S. Mullen, Inc.  It won an award in the “short span” 
category in the 1966 competition.418 
 

• Colorado River Arch Bridge (Bridge 0C 490) carrying S.R. 95 over the Colorado River at the 
Garfield-San Juan County Line.  Built in 1965, this continuous steel arch bridge was designed by 
the USRC, fabricated by Western Steel Company, and erected by W.W. Clyde and Company.  It 
received an award in the “long span” category of the 1967 competition.419 
 

 

                                                      
416 See also State of Utah Compiled Digest of Administrative Reports for Fiscal Year Ended June 30, 1963 to the 

Legislature, the Governor and for Other Essential Purposes (Salt Lake City:[State of Utah], 1963), 97; “Cart Creek 
Bridge Construction Near Flaming Gorge Dam,” Utah Highways and Byways 5, nos. 11-12 (August-September 1962): 3. 

417 See also State of Utah Compiled Digest of Administrative Reports for Fiscal Year Ended June 30, 1966 to the 
Legislature, the Governor and for Other Essential Purposes, 112-113. 

418 See also State of Utah Compiled Digest of Administrative Reports for Fiscal Year Ended June 30, 1966 to the 
Legislature, the Governor and for Other Essential Purposes, 112-113. 

419 See also State of Utah Compiled Digest of Administrative Reports for Fiscal Year Ended June 30, 1966 to the 
Legislature, the Governor and for Other Essential Purposes, 112-113. 
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Appendix B. Glossary of Basic Bridge Types and Terms 
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Glossary of Basic Bridge Types and Terms 
 
 
Abutment – A substructure 

supporting the ends of a 
single span or the extreme 
ends of a multi-span 
superstructure and, in 
general, retaining or 
supporting the approach 
embankment. 

 
Anchor span – The span that 

counterbalances and holds 
in equilibrium the fully 
cantilevered portion of an 
adjacent span. 

 
Approach span – A term to designate the spans located on either side of the main span; see main span. 
 
Arc-welding – A process by which steel parts are joined in their molten state, thus creating a 

metallurgical bond.  Intense heat is provided to the joint by an electric arc.  See welding. 
 
Arch – The arch bridge, whose basic 

technology dates back to ancient Rome, 
is a semi-circular form that can be 
composed of masonry, brick, steel, 
timber, or concrete.  The structure 
converts the downward force of its own 
weight, and of any weight pressing down 
on top of it, into an outward force along 
its sides and base.  Variations include 
deck arch and through arch. 

 
Arch rib or ring – The main support element 

used in open spandrel arch construction; 
it spans a waterway or roadway and 
supports the deck. 

 
Beam – A linear structural member designed to span from one support to another.  A rigid and horizontal 

structural element.  The earliest beam bridges consisted of wooden planks set on timber or masonry 
abutments.  As material technology advanced, the favored materials for beam bridges became steel 
and concrete. 

 

Stone arch 
Source: Mead & Hunt, Inc. 

Bridge elements 
Source: Michael Baker, Jr., Inc.  Bridge Inspector’s Reference Manual, 

Volume 1 (U.S. Department of Transportation, Federal Highway 
Administration, 2002). 
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Bearing – Mechanical device that transfers the load from the superstructure to the substructure. 
 
Bent – Substructure units made up of two or more columns 

connected at their tops by a cap or other member 
holding them in place. 

 
Bolt connections – A connection system of bolts and nuts, 

used on trusses and steel beams and girders. 
 
Box culvert – A box culvert is cast-in-place or pre-cast 

reinforced concrete and has a square or rectangular 
shape.  It is typically located under the embankment to 
drain water from one side of the road to the other. 

 
Bridge – A structure, including superstructure, deck and 

supports, erected over a depression or an obstruction 
such as water, highway, or a railway and having a track 
or road for carrying traffic or other moving loads.  The 
National Bridge Inventory (NBI) define a bridge as a structure with a length of more than 20 feet (6.1 
meters) between abutments or extreme ends of openings for multiple box culverts. 

 
Cantilever – A span that projects 

beyond a supporting column or 
wall and is counterbalanced 
and/or supported at only one 
end.  First applied to truss 
construction, cantilever and 
continuous support methods 
were later applied to other 
bridge types, including 
concrete girders and steel 
I-beams.  Cantilevered designs were advantageous because of their adaptability to long spans.  The 
cantilever bridge could be erected without falsework and without obstructing the channel. 

 
Cantilevered spans – A suspended span between adjacent spans with pinned connections, allowing 

greater lengths to be achieved than could be gained with simple-span construction. 
 
Compression – A type of stress involving pressing together.  It tends to shorten a member (the opposite 

of tension). 
 
Concrete – A building material made of sand and gravel bonded together with Portland cement into a 

hard, compact substance.  Types include unreinforced, reinforced, and prestressed. 

Column Bent or Open Pier 
Source: Indiana Department of 

Transportation, Certified Technician 
Program Training Manual for Bridge 
Construction and Deck Repair, 2007. 

Cantilever Spans 
Source: Michael Baker, Jr., Inc.  Bridge Inspector’s Reference Manual, 

Volume 1 (U.S. Department of Transportation, Federal Highway 
Administration, 2002). 
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Continuous support system – The 

superstructure spans uninterrupted 
over one or more intermediate 
supports.  Continuous designs were 
introduced in the United States in the 
late 1870s.  Although first applied to 
truss construction, continuous and 
cantilever support methods were later applied to other bridge types, including concrete girders and 
steel I-beams.  Continuous designs, while statically indeterminate, were advantageous because they 
required less steel and concrete, produced less deflection, and avoided problematic joints over piers.  
Railroad engineers were among the first to design continuous structures, especially for overpasses 
that elevated roadways over railways.  Because less steel and concrete were required for beams, 
continuous structures feature greater vertical clearance and less girth than non-continuous spans. 

 
Culvert – A short span that carries a road over a small waterway or trail with the structure entirely below 

the elevation of the road.  Spans of less than 20 feet are not classified in NBI.  Culverts have two 
basic forms—box and pipe.  They may have single or multiple spans, also called units or cells, and 
often feature a floor.  Culverts may be constructed in the following materials:  steel, corrugated 
metal, concrete, timber or masonry.  Timber was not a durable material for culvert construction.  
Masonry was superseded by concrete in the early twentieth century, but was used for later culverts 
in cases where stone was readily available and aesthetics were a concern. 

 
Deck – The roadway surface of a bridge.  In a deck-type bridge, the structural system lies beneath the 

deck (roadway). 
 
 
 
 
 

Deck arch – In a deck arch, the roadway is located above the arch ring and can feature either closed or 
open spandrels. 

 
Deck truss – A truss that carries its deck on its top chord.  See also thru truss and pony truss. 

Truss configurations 
Source: New York State Department of Transportation, Bridge Inventory Manual. 

Continuous Spans 
Source: Michael Baker, Jr., Inc.  Bridge Inspector’s Reference 
Manual, Volume 1 (U.S. Department of Transportation, Federal 

Highway Administration, 2002). 
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Diaphragm – A member placed within a member or superstructure system to facilitate construction, 

distribute stresses, and improve strength and rigidity. 
 
Grade separation – A crossing of two highways, or a highway and a railroad, at different levels.  The 

bridge that spans highways or railroad tracks (as in an overpass) is a grade separation structure. 
 
Girder – A horizontal structural member supporting vertical loads by resisting bending.  The girder bridge 

is composed of a series of steel or concrete beams placed parallel to traffic, resting on abutments 
placed on either end of the bridge.  The deck is set atop the girders.  The use of intermediate piers 
allows an almost unlimited total bridge length.  Girder bridges became a prevalent bridge type in the 
United States in the twentieth century.  The maximum length of a span is determined by the strength 
of the material and the depth of the girder.  A plate girder is composed of built-up and connected 
steel plates with a deep web and top and bottom flanges. 

 

Plate girder 
Source: Mead & Hunt, Inc. 

Girder configurations 
Source: New York State Department of Transportation, Bridge Inventory Manual. 
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Lateral bracing – Members used to stabilize a structure by introducing diagonal connections. 
 
Lift bridge – A moveable bridge type where the moveable span maintains a constant horizontal position 

while it rises and descends vertically.  The moveable section is situated between two towers that use 
a system of pulleys to raise and lower the bridge.  The vertical lift bridge type was designed to 
replace the swing bridge and be less obstructive of the waterway. 

 
Load – Weight distribution through a structure. 
 
Main span – Longest span in the structure (can be simple or continuous support system). 
 
Members – One of many parts of a structure, especially one of the parts that is assembled to form a 

truss. 
 
Moveable bridge – A structure with a deck that can be moved to clear a navigation channel.  Depending 

on its height over the water, a moveable bridge may allow small craft to pass under it while it 
continues to carry vehicles over the waterway.  When larger vessels approach, the bridge simply 
moves out of the way and then returns to its position after the vessel has passed.  Three primary 
types of moveable bridges are swing, lift, and bascule. 

 
Overhead truss – In an overhead truss the roadway is located under and between the load-carrying 

members with traffic traveling through the truss.  An overhead truss features lateral-bracing between 
the top chords over the deck.  Also referred to as a thru truss. 

 
Overpass – A grade separation where the highway passes over a highway or railroad. 
 
Pier – A solid, one-piece superstructure support of stone, concrete, or timber that rests on one large 

footing. 
 
Pile – A column of wood, steel, or concrete that is driven into the ground to provide support for a 

structure. 
 
Pinned connections – A connection type where a 

cylindrical bar is used to connect various 
members of a truss; such as those inserted 
through the holes of a meeting pair of eyebars.  
Introduced in the 1840s, pin connections are the 
earliest connection type and were commonly 
used for trusses built before 1910s.  Pin 
connections allowed for easier erection of 
bridges, much of which could be completed 
offsite.  Pin connections remained popular until 
the end of the nineteenth century when they were 
replaced by riveted connections. 

Pin Connection 
Source: Historic American Engineering Record, 

Trusses, A Study of the Historic American 
Engineering Record, (National Park Service). 
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Pipe culvert – A structure not classified as a bridge, which provides an opening by means of a pipe 

under the roadway. 
 
Pony truss – A truss that carries its traffic near its top chord but not low enough to allow cross bracing 

between the parallel top chords.  The roadway is located between the load-carrying members.  This 
arrangement is also called a low truss.  See also deck and thru truss. 

 
Post-tensioned concrete – The compressing of the concrete in a structural member by means of 

tensioning high-strength steel tendons against it after the concrete has cured. 
 
Prestressed concrete – A concrete structural member that has had an initial compressive stress applied 

either by pretensioning or post-tensioning.  Prestressed concrete was employed beginning in the 
1950s. 

 
Pretensioned concrete – The compressing of the concrete in a structural member by pouring the 

concrete for the member around stretched high-strength steel strands, curing the concrete, and 
releasing the external tensioning force on the strands. 

 
Reinforced concrete – The placement of metal wire or rebar in structural member forms before pouring 

concrete to provide additional strength. 
 
Rigid frame bridge – A type of bridge in which the superstructure and substructure act as a single unit 

and were built as a continuous form.  Concrete rigid frames were commonly used across the nation 
for highway and freeway bridge construction and generally have an arched profile. 

 
Riveted connections – A connection type using a metal shank with a large head on one end that forms 

its connection by passing the shank through aligned holes in the plates and hammering the second 
end to form a similar shape.  Riveting is a common connection type for trusses and beam/girders. 

 

 Riveted Connection 
Source: Historic American Engineering Record, Trusses, A 

Study of the Historic American Engineering Record, 
(National Park Service). 
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Simple Spans 
Source: Michael Baker, Jr., Inc.  Bridge Inspector’s 
Reference Manual, Volume 1 (U.S. Department of 

Transportation, Federal Highway Administration, 2002). 

 
Simple span – Superstructure is completely supported between two supports. 

 
Span – The distance between two supports (either abutments or piers) of a structure; also refers to the 

superstructure itself. 
 
Spandrel – The space between the arch ring and the deck on an arch bridge is the spandrel.  The 

spandrel may be walled and filled, known as a closed spandrel, or it may be open, known as open 
spandrel. 
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Closed spandrel bridge 
Source: Pennsylvania Historical and Museum Commission and Pennsylvania Department of 

Transportation. 
 

  

Open spandrel bridge 
Source: Pennsylvania Historical and Museum Commission and Pennsylvania Department of 

Transportation. 
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Spandrel braced arch – This method of concrete arch construction is characterized by the absence of a 
barrel ring and earth-fill to support the deck.  The resulting arch is very light, uses a minimum of 
steel, and is efficient to construct. 

 
Specifications – The standard specifications, supplemental specifications, special provisions, and written 

or printed agreements and instructions pertaining to the method and manner of performing the work 
or to the quantities and qualities of the materials to be furnished under contract. 

 
Spillway – A structure used to provide for the controlled release of flows from a dam or levee into a 

downstream area. 
 
Standard plan – A model set of plans prepared for a particular bridge type that can be applied to 

construct the same structure repeatedly with slight modifications to address particular site conditions.  
Frequently prepared by state departments of transportation for common bridge types spanning short 
or moderated distances. 

 
Steel I-beam – Rolled steel sections up to 36 inches in depth that support the deck and carry the load to 

the bearings located on the supports.  The I-beam can be encased in concrete. 
 
Stringer – A beam aligned with the length of a span that usually extends between floor beams and 

assists in supporting the deck. 
 
Substructure – The abutments at either end of the bridge and, if a bridge has more than one span, 

intermediate supports called piers or bents that support the superstructure of a bridge. 
 
Superstructure – The portion of a bridge structure that carries the traffic load and passes that load to the 

substructure. 
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Suspension bridge – The suspension bridge uses towers to provide vertical support for a system of iron 
chains or wire cables, which suspend the deck of the bridge and are anchored in their extreme ends.  
The suspension bridge was especially designed to accommodate long spans.  The decks were often 
stiffened by deck trusses to prevent collapse due to external forces induced by traffic and/or wind 
loads.  In wire cable suspension bridges, the main cable runs from the anchorage at the abutments 
over the tops of the towers for the entire span length.  Vertical cables hung from the main cable 
support the deck system. 

 

Tension – A type of stress tending to elongate a body.  It tends to lengthen a member (the opposite of 
compression). 

 
Thru arch – A thru arch has the roadway passing through the arch with the crown of the arch above the 

deck and the foundations of the arch below the deck suspended by hangers from the arch. 
 
Thru truss – A thru truss is most commonly defined as a truss that features lateral bracing between the 

top chords over the deck.  The roadway is located under and between the load-carrying members 
with traffic traveling through the truss.  Also referred to as an overhead truss.  See also deck truss 
and pony truss. 

 

Suspension bridge 
Source: Pennsylvania Historical and Museum Commission and Pennsylvania Department of Transportation. 
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Truss – A structural form that is made of a web-like assembly of smaller members usually arranged in a 
triangular pattern. A truss bridge uses diagonal and vertical members to support the deck loads.  The 
diagonal and vertical members are joined with plates and fasteners (pins, rivets, or bolts) to create 
several rigid triangular shapes.  This configuration allows relatively light units to be created for large 
spans.  There are three basic arrangements of trusses—pony, through, and deck—and a wide 
variety of subtypes. 

Underpass – A grade separation where the highway passes under an intersecting highway or railroad. 
 
Unreinforced concrete – Before reinforcements were used, plain or massed concrete worked solely 

under compression and was only applicable to the arch form. 
 
Variable depth – A slab or girder that is deeper at its ends than at the center to achieve greater span 

distances than can be achieved with a traditional structural form. 
 
Viaduct – A long, multi-span bridge for carrying a road over a valley, another road, or railroad. 
 
Welded connections – Introduced by 1930, welded connections are created by heating and melting two 

pieces of metal together to form a “bead” of molten steel.  Used for trusses and beam/girder bridges. 
 

Truss members 
Source: Historic American Engineering Record, Trusses, A Study of the Historic American Engineering 

Record, (National Park Service). 
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