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DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE

The Navajo Bridge is a deck-type steel arch bridge built across the Colorado River
in 1928. The site of the structure is six miles below Lee's Ferry and four miles
below the mouth of Paria Creek. The overall length of the bridge, including the
approach roadways, is 834 feet. The main span is 616 feet long, the two approach
spans on the north rim are 84 feet each and the single approach span on the south
rim is 50 feet long. The top of the arch is 467 feet above the Colorado River,
while the rise of the main span, from bottom pin to roadway surface, is 103 feet.
The roadway of the bridge is poured concrete instead of the traditional timber

to avoid fire hazards and maintenance problems. It measures 18 feet between the
curbs and the overall width of the bridge is 19' 6".

The bridge structure is composed of the main arch and the approach spans. The

three-hinged main arch is composed of 22 panels, each one being 28 feet in length.
These panels were designed for reversal of stresses for cantilever erection. The
short approach spans are of very simple plate girder and/or vertical truss design.

Since its completion, the bridge has been maintained by the State of Arizona and
is a preserved original structure. It presents the same appearance today as it
did when it was dedicated in 1929.
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STATEMENT OF SIGNIFICANCE

The Navajo Bridge is an important historic engineering feat in Arizona's transpor-
tation history. The Navajo Bridge was the only bridge across the Colorado River
between Topock, Arizona and Green River, Utah, a distance of 600 miles. It allowed

a major interstate transportation route, U.S. 89, to be completed between Salt Lake
City, Utah and Nogales, Arizona. Completion of the Navajo Bridge led to a substantial
increase in north-south traffic between Utah and Arizona, greatly benefiting both
regions. Moreover, the Navajo Bridge made it possible for travelers to approach the
Grand Canyon from either the north or the south and to traverse the canyon. This had
been impossible before, unless the traveler went via California, Nevada and Utah.

The Navajo Bridge is also significant because, when completed, it was the highest
steel arch bridge in the United States. It incorporated several novel engineering
ideas and was a challenging and exhausting physical accomplishment.

The State of Arizona had contemplated constructing a bridge across the Colorado River
as early as 1923. By October of 1924 the route for the construction of U.S. 89 and
the location for a bridge had been surveyed. Originally, a suspension bridge was
planned but the designers for the state, especially Bridge Engineer R.A. Hoffman,
believed a larger, stronger structure was necessary. As a result, a deck-type steel
arch bridge was designed by Hoffman. Construction bids were taken in 1927. The

State of Arizona awarded the Kansas City Structural Steel Company the contract for
construction and, following the approval of the U.S. Indian Service, the contract was
let on June 17, 1927. The funding for the bridge came from the State of Arizona which
allocated $240,000 and the Navajo Tribal Fund, which alloted $100,000 for its construc-
tion. Arizona contributed an additional $50,000 for peripheral work and concrete
pouring, so the actual total cost of the bridge was $390,000.

Extraordinary logistical problems were encountered immediately. The construction

site was 130 miles north of the railhead at Flagstaff, whence materials had to be

hauled by truck. The Cameron Suspension Bridge, built across the Little Colorado

River at Cameron, had to be re-decked and improved to handle the heavy traffic and
roads had to be built to the site.

Excavations for foundations began on June 23, 1927 and were completed by November.
Concrete arch-foundations were finished by April 5, 1928. The first steel was set on
April 16, 1928 and the first half of the bridge was completed by June 15. By August 11,
the other half of the bridge was finished. Less than four months of intense and
dangerous labor were needed for the completion of the main span. Twelve hundred tons
(50 carloads) of steel were used in the job. The main span was completed on August 12,
1928. By October 20, 1928, all approach spans and all the steel for the floor systems
were in place. The concrete deck was poured by December 9, 1928.

(continued)
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During the construction of the bridge, several novel construction techniques were used.
Because the bridge was to be cantilevered, the bracing for the top chords had to be very
strong. Once the arch was complete, however, these chords would bear little loads. The
massive steel braces for the top chords were designed to be box girders.in the approach
spans when the main span was completed. By doing this, 1ittle steel was wasted and a
considerable amount of money was saved.

Another unusual technique was used to cure the concrete deck. A layer of sawdust
several inches thick was placed on the deck and was continually soaked with water. This
allowed the concrete to cure without using a tremendous volume of water, which would
have to be trucked 130 miles from Flagstaff or pumped from the Colorado River. The saw-
dust retained the requisite amount of moisture for curing without causing the excessive
waste of pouring millions of gallons of water directly onto the slab.

Safety rules and regulations were an issue in the building of the bridge. The state
designed a rope net to be hung below the structure to catch falling bodies. The steel
workers refused to allow it to be hung, saying the "mental hazards" of the net would be
very dangerous to them. Their refusal, plus the cost and risk of moving the safety net,
led to the dropping of the whole idea. Most workmen wore safety belts at all times, but
the steel workers used no safety devices at all. One steel worker fell from the bridge
and died, and three more workers were lost in an accident at Lee's Ferry. Many other
workers were injured, with the degree of injury ranging from very minor to severe and
disabling.

When the bridge was finally dedicated on June 14 and 15, 1929, the importance of the
structure was not lost on the people of the Southwest. Governors from four states were
in attendance: George H. Dern of Utah, Richard C. Fillon of New Mexico, Balser of Nevada
and John C. Phillips of Arizona. They realized the economic impact the Navajo Bridge
would have on their geographically rugged and generally untamed states.

The Navajo Bridge is an excellent example of a major project in the early days of road
building in Arizona and the Southwest.
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1. NAME(S) OF STRUCTURE - 3. DATE(S) OF CONSTRUCTION
Navajo Bridge (Grand Canyon Bridge; Colorado River Bridge; ADOT: 0051 1927-29
Lee's Ferry Bridge) ' 4. USE (ORIGINAL/CURRENT) '
. LOCATION : ) highway bridge / highway bridge
u.s. H1?hway 89 over the Colorado River; milepost: 537.88 5. RATING
12.9 miles southwest of Page; SE1/4 S34 T4ON R7E - . :
Coconino County, Arizona L% individually 1isted, NHRP: national signif.
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good; sufficiency rating: 59.1 ~ awner: Arizona Department of Transpartation
span number : 1 . superstructure: riveted stéel, 3-hinge spandrel-braced deck arch
span length : 616.0' substructure : concrete pedestals set on ledges blasted in stone walls -
total length: 834.0' - floar/decking : concrete deck over steel stringers :
roadway wdt.: 18.0' other features: lower chord: 2 built-up channels w/cover plate and double webbing; upper chord:

2 built-up channels w/batten plates; post and diagonal: 2 channels w/double
webbing; lateral bracing: 4 angles w/ batten plates; strut: 4 angles w/ webb-
ing; floor beam: I beam; steel lattice guardrails; conmemorative plate: "1927-
1928; State of Arizona; Navajo Bridge.,.Fabricated and Erected by Kansas

City Structural Steel Co..."

In 1923, the Arizona Highway Department began planning seriously for a bridge over the Grand Canyon of the Colorado Riven
near Lee's Ferry. By October 1924, a connecting route (U.S. 89) had been surveyed and preliminary surveys made for the
bridge. AHD engineers originally considered a suspension bridge 1ike the Cameron Bridge, then a through arch like the
Topock Bridge, but eventually AHD Bridge Engineer R.A. Hoffman designed this lang-span steel deck arch. With funding
provided by the state of Arizona ($290,000) and the Navajo Tribal Fund ($100,000), AHD contracted with the Kansas City
Structural Steel Company in June 1927 to fabricate and erect the arch. The contractors combatted severe logistical
problems to build the immense structure and by the following April had set the concrete foundations into the sheer

canyon walls. The first steel was swung on April 16, 1928; the main span completed on June 14, 1929. Originally called
the Grand Canyon or Lee's.Ferry Bridge, it was renamed the Navajo Bridge in 1934. This remarkable structure has since
carried highway traffic in an unaltered condition. Rehabilitation studies are currently underway.

The question of bridging the Colorado River between Topock, Arizona and Green River, Utah had intrigued engineers for
years. When it was finally completed, the Navajo Bridge marked an important milestone of engineering design, logistical
planning and construction supervision, It was the first steel deck arch erected in Arizona and is a nationally signifi-
cant example of this uncommon structural type.  As the only crossing of the Colorado River for 600 miles, the Navajo
Bridge had a profound impact on the commerce and transportation of a rugged, remote and isol”ated section of Arizona.

Its construction opened the state fromthe north, providing a much-needed tourist route to Grand Canyon National Park and
the rest of the state. An extraordimary dramatic span high over the Grand Canyon - the highest in the country at comple-
tion - the Navajo Bridge is Arizona's most significant vehicular structure. : :
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Field inspection by Clayton Fraser, 3 December 1986,
13. INVENTORIED BY: AFFILIATION

DATE
Clayton B. Fraser Fraserdesign Loveland Colorado 1 April 1987




