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HISTORIC DOCUMENTATION
BRIDGE K0961R
HURRICANE DECK BRIDGE

Location: Camden County, Route 5 over the Osage Arm of the Lake of the Ozarks
Construction Dates: 1935-1936
Present Owner: Missouri Department of Transportation, Jefferson City, Missouri
Present Use: Highway Bridge to be removed and replaced by new river crossing
Significance: The Hurricane Deck Bridge (K0961) is a dramatic, long-span, cantilever
deck truss constructed between 1935 and 1936. It was designed by the Sverdrup & Parcel
and constructed by W. A. Ross Construction Company and the Stupp Brothers Bridge
and Iron Company. The deck truss was never common in Missouri, and cantilevered deck
trusses were a small sub-set of that bridge type. The Hurricane Deck Bridge is significant
an outstanding long-span example of an uncommon structural type.1
Historian: Karen L. Daniels, Historic Preservation Section, Design Division, Missouri
Department of Transportation, October 2012.
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I.
Introduction
The Hurricane Deck Bridge is located on Missouri Highway 5 over the Osage Branch of
the Lake of the Ozarks. The Hurricane Deck Bridge is one of three rigid-connected,
Warren Cantilever deck truss bridges designed by Sverdrup and Parcel for Missouri
highways in the Lake of the Ozarks region in the 1930s.2
The bridge was constructed in 1935-1936 by Camden County using a combination of
bonds and Public Works Administration (PWA) grant funds. Tolls were to pay off the
cost of constructing the bridge. In 1953 the Missouri Highway Commission took over the
bridge and it became a free bridge.3
In 2007, following the collapse of the I-35 bridge in Minnesota, the Hurricane Deck
Bridge was inspected since it has an identical design. It was noted at the August 8, 2007
Missouri Highway and Transportation Commission meeting that Missouri has 10,200
bridges on the state highway system and 1,024 are considered structurally deficient. The
Safe and Sound Bridge Improvement Program would address 800 of those bridges, but
the other 200 would need another source of funding before they could be addressed.4
In 2010 the Missouri Department of Transportation applied for a Transportation
Investment Generating Economic Recovery grant to replace the Hurricane Deck Bridge.5
Rehabilitation of the bridge had been considered. It was estimated that rehabilitation
would cost $7 million; while replacement would cost $30 million it would also allow the
bridge deck to be widened to between 32-38 feet—providing two traffic lanes with
shoulders, which rehabilitation would not allow.6
Since the Hurricane Deck Bridge is eligible for listing on the National Register of
Historic Places for significance in engineering, as an uncommon example of a cantilever
deck truss bridge in Missouri, replacement of the bridge would have an adverse effect on
the historic bridge. This document provides historical documentation about the history
and construction of the Hurricane Deck Bridge to partially fulfill the mitigation stipulated
in the Memorandum of Agreement developed for the project.
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II.
History of Bridge K0961
The Osage River dominated the northern portion of Camden County. Historically it
provided a transportation corridor serving farms and the community of Linn Creek.
Steamboats regularly stopped in Linn Creek in the years before the Civil War leaving
industrial goods and picking up locally produced goods for shipment to other Missouri
communities. After the Civil War railroads replaced steamboats as the major provider of
transportation. Camden County was bypassed by the railroads, but the timber rich county
became a major producer of wood railroad ties.7
In the early twentieth century the Osage River attracted the attention of power companies
for its potential to power a hydro-electric plant. The Missouri Hydro-Electric Power
Company of Kansas City considered building a dam across the river as early as 1911, and
even began to purchase land in Camden County for the reservoir, but did little study of
the feasibility of a plant. By the 1920s the Union Electric Light and Power Company of
St. Louis was also interested in building a hydro-electric dam across the Osage River and
purchased the land that the Kansas City company had already acquired. In 1924 they
announced their plans to build a dam, and construction started in August 1929.8
The dam was completed in February 1931 and the reservoir began to fill.9 As the
reservoir filled, Highway 5 was flooded as it crossed over the Osage River. Highway 5
was the main route between Versailles, the county seat of Morgan County and
Camdenton, the newly created county seat of Camden County. When the highway
connection was severed a ferry was purchased by Dale Francis and Lloyd Green to
provide service across the Lake. They named the ferry the Governor McClurg after a
nineteenth century Missouri Governor (1869-1871) who had been a resident of Linn
Creek. The ferry ran approximately the same location as highway 5 had been before the
inundation.10
Writing many years later, a writer for The Reveille, provided a description of getting
across the Lake before the Hurricane Deck bridge was constructed “you drove your car
down a long stretch of dusty gravel road and piloted your car down a steep hill to a ferry
and then you waited until the proper time for the ferry to take off for the other shore. This
might mean a few minutes wait and again it could mean quite some time.”11
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Figure 1: State Highway Maps from left to right: 1932, 1933 and 1939.12

Figure 1 above shows the impact of the construction of the dam on the road system, and
the appearance of the river, between 1932, 1933 and 1939.
In March 1933 a delegation from Morgan County appeared before the Camden County
Court to discuss promoting the construction of a bridge across the Lake of the Ozarks at
the crossing point of Highway 5. The delegation included representatives of the Morgan
County Court and several prominent citizens. The Camden County Court agreed to the
proposal and the Lake of the Ozarks Bridge Association was formed to promote the
construction of a bridge.13
In May 1933 representatives of the Lake of the Ozarks Bridge Association (J. V. Foster,
President), Norman R. Sack, Bridge Engineer with the State Highway Department, and L.
J. “Jack” Sverdrup, Consulting Engineer, appeared before the Camden County Court.
They discussed the desirability of a bridge on Highway 5 over the Lake of the Ozarks and
means of funding construction of the bridge through a loan from the Reconstruction
Finance Corporation, as authorized under Senate Bill 283.14
The County Court passed orders granting the Presiding Judge authority to sign contracts
relating to a bridge over the Lake of the Ozarks, agreed to apply for funding from the
Reconstruction Finance Corporation for a loan for the bridge, and agreed to enter into a
contract with Sverdrup & Parcel Consulting Engineers for engineering for the bridge, for
which the company would receive payment of 7-1/2 percent of the total construction cost
of the bridge for services.15
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Sverdrup & Parcel agreed to survey the site and determine the proper and most
economical location for the bridge, make necessary soundings, assist in procuring
financing for the project, prepare necessary drawing and applications for War Department
approval of the bridge, prepare complete plans for the bridge and its approaches, a toll
house and all other appurtenances, prepare data necessary for the Reconstruction Finance
Corporation application, confer with the State Highway Department about necessary road
connections, send out invitations for bids and assist in letting the contracts, supervise
construction of the entire project, prepare monthly estimates of work, prepare any reports
required by the Reconstruction Finance Corporation, and prepare final estimates for the
project.16
For their work, Sverdrup & Parcel would receive four percent of their commission when
the project was awarded, and would receive the remaining 3-1/2 percent paid monthly
during construction, based on the progress of the contractor.17
The realignment of Highway 5 due to the inundation of the Lake of the Ozarks was
considered by the State Highway Commission in 1933. Three alternates were considered,
with the middle alternate being selected as the most direct route. This route would require
construction of bridges over the Osage Arm of the Lake south the Hurricane Deck and
over the Niangua Branch of the Lake.18
Camden County had agreed to seek funding from the Public Works Administration
(PWA) to construct the main bridge over the lake, funding the grant and loan repayment
by collecting tolls until the bridge debt was paid. The State Highway Commission would
construct the Niangua Branch Bridge and the relocated highway 5.19
Camden County applied to the PWA for funding in 1933 and made at least one trip to the
district offices of the PWA in St. Louis to promote the project. In December 1933 the
State Relief Committee had considered the application and had forwarded it to
Washington, D. C. for consideration there.20
By early 1934 there was a sense of discouragement in Camden County about the
prospects of getting the bridges constructed. The State Highway Department was firm
that there was no money for the Hurricane Deck Bridge in their 1934 plan. In a letter to
Joe V. Foster, president of the Lake of the Ozarks Bridge Association, L. J. Sverdrup,
16
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described the situation as “far from bright, and I [Sverdrup] am, as a matter of fact, quite
disturbed about it. The application for a grant and loan is progressing satisfactorily
though not very fast. It is, however, impossible to rush an application of this type through
Washington at the present time.”21
By July the funding issues had been resolved and the State Highway Commission and
Camden County entered into a formal agreement that Camden County would construct
the Main Lake (Osage River) bridge and the Highway Commission would construct the
Niangua Branch Bridge and highways to connect the new bridges.22 The new bridges and
the connecting highways would constitute State Route 5.23 The Commission also agreed
that the Highway Department would assume permanent maintenance of the bridge as
soon as construction was complete.24
In July 1934 the specifications for the bridge were filed with the War Department, since
any crossing of a navigable river required approval, and the Osage was considered a
navigable river.25 In July the Camden County Court authorized the State Highway
Department to proceed with condemnation for right of way for highway 5 where
necessary, and set up a special fund for bridge toll revenue, which would be used to pay
off the loan.26
The County Court met in special session in September to prepare specifications for the
Hurricane Deck Bridge letting. Sealed bids would be received from contractors interested
in bidding on the project. Notice to bidders was to be published in the St. Louis Post
Dispatch, The [Camdenton] Reveille, and the Central Missouri Reader.27 It was noted
that several hundred local men should be able to find work on the project, which the local
newspaper, The Reveille, speculated would begin probably by November 15.28
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Before the bids were opened the County Court requested that bidders be aware that the
county expected that the people of Camden County would be:
“…benefitted to the maximum by the labor and construction of the bridge
across the Osage Arm of the Lake of the Ozarks (PWA Project 171). It’s
our [the County Court’s] intention that the merchants, dealers, and
residents of Camden County be given all the business which it is possible
to give them and that they be allowed an opportunity to furnish anything
or any service which may be required locally as long as their prices are
near or equal to the prices of others, and their services competent
accordingly.”29
The County Court went on to enumerate examples of when local labor and businesses
should be given priority. Those examples included all labor, all construction materials,
sand and gravel, lumber and building materials, fuel oil, gasoline, commissary supplies,
and insurance. They also expressed a preference for shipping end points if water
transportation was not used to bring materials to the building site—that steel be shipped
to Bagnell or Lebanon and that cement be shipped to Versailles or Lebanon.30
On October 19, 1934 the County Court opened the bids received for the project. Bidders
had the option of bidding for the entire project, just the substructure or just the
superstructure. The county would then choose the option that was most cost effective.
There were seven bidders who submitted bids to build the entire structure:31
W. A. Ross Construction Company
Wisconsin Bridge & Iron Company
Massman Construction Company
Union Bridge & Iron Company
Kansas City Bridge Company
Missouri Valley Bridge & Iron Company
Pittsburg-Des Moines Steel Company

$544,094.50
$565,071.50
$595,300.00
$599,145.00
$629,517.50
$660,571.50
$722,672.50

Five bidders submitted bids for the substructure of the bridge:32
W. A. Ross Construction Company
Union Bridge & Construction Company

$211,187.00
$248,365.00

29
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Missouri Valley Bridge & Iron Company
Massman Construction Company
Kansas City Bridge Company

$260,300.00
$263,615.00
$277,080.00

Seven bidders submitted bids for the superstructure of the bridge:33
Stupp Brothers Bridge & Iron Company
McClintic Marshall Corp.
Mississippi Valley Structural Steel
Nashville Bridge Company
Mt. Vernon Bridge Company
R. C. Mahon Company
Missouri Valley Bridge & Iron Company

$329,930.00
$333,761.00
$343,986.40
$351,910.00
$369,594.00
$370,193.23
$423,840.00

Based on the bids received the County Court awarded the substructure to W. A. Ross
Construction Company for $211,187 and the superstructure to Stupp Brothers Bridge and
Iron Company for $329,930.34
In the first week of December 1934 L. C. Beattie, Superintendent of Construction for the
W. A. Ross Company, arrived in Camdenton to set up the local project office. The
Reveille noted that the camp office was under construction at the bridge site, and that
equipment and machinery were being moved to the location and work on the substructure
would soon start. The camp office was set up on the north side of the lake. Barges were
transporting materials from Warsaw.35
In late January 1935 dredging for the piers started. In February bench excavations were
begun on shore for piers on the north side of the lake. It was reported by The Reveille that
the pay role for the week of February 1, 1935 included about 40 men, thirty of whom
where Camden County men.36
In March it was reported that two telephone lines were being strung, along the new
location for Highway 5, to the bridge site. One line was exclusively for the bridge project,
the other line was for local residents.37
In April 1935 construction on the new Highway 5 location was begun. This route would
connect the Hurricane Deck Bridge, the bridge being constructed over the Niangua
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Branch of the Lake, and provide a direct route between Versailles and Camdenton that
was currently being served by a ferry boat.38
By late April 1935 it was reported that several additional local men would be put to work
on the new bridge. Accurate reports as to the number of men working were not available,
but it was estimated that 40 to 50 new men went to work the last week of April 1935.
Unauthorized reports numbered the work crew at about 100 men. The Reveille reported
that “the bridge work is on the boom with day and night shifts operating throughout the
twenty-four hours of the day.”39
In July 1935 the materials for the superstructure were being moved to the bridge site so it
would be ready when the substructure was completed. In the July 26 edition of The
Reveille it was estimated that 20% of the material had arrived at the site and two more
carloads of materials would soon arrive from Warsaw.40
In late July reportedly 113 men were working on the bridge site. Veterans made up 46%
of the work crew. It was also reported that there were about 30 sand hogs working, and
that they were mostly African-American.41
In October 1935 the substructure was reported complete and steel for the superstructure
had begun to arrive at the project site. It was estimated that work would progress quickly
from that point on.42 Also in October 1935 work on the Niangua Branch Bridge was
begun.43 Before Highway 5 could be relocated and opened to traffic it was necessary that
both the Hurricane Deck Bridge and the Niangua Branch Bridge be completed. They
would replace the ferry crossing that had been temporarily carrying Highway 5 traffic
since the inundation of the Lake of the Ozarks flooded the highway location.
On December 4, 1935 the County Court accepted and approved the substructure of the
bridge as constructed by the W. A. Ross Company.44 Once the substructure was
approved, the Stupp Brothers Bridge and Iron Company could begin work on the
superstructure of the bridge.
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Construction on the bridge superstructure began in December 1935. Steel had been
shipped to the construction site from Warsaw beginning in October, but freezing weather
during the winter stalled construction. The Lake of the Ozarks was frozen between
January 24, 1936 and March 2, 1936 stopping the arrival of additional shipments of steel
to the construction site.45
Once spring arrived work on the steel superstructure progressed quickly, and by mid-May
1936 the Hurricane Deck bridge ironwork was almost complete. The last of the steel
work was completed the week of May 15 and it was estimated that laying the concrete
slab for the bridge deck would be completed soon.46
Quick completion of the bridges would soon take on a new urgency. On May 13, 1936
the ferry which had been carrying Highway 5 traffic, the Governor McClurg, sank.
Nunley Contracting of Kansas City contracted to try to raise the ferry.47 In June it was
reported that the ferry had been down for 30 days, and that no work had been done in
raising it.48 During the busy tourist season, it was estimated that hundreds of cars had
used the ferry, so it was important that it be raised quickly.49
Pouring the concrete deck in the summer of 1936 progressed slower than originally
scheduled. Unseasonably hot weather “very materially delayed” work on the deck.50
During hot weather concrete could not be poured because it would cure too rapidly
causing damage to the concrete which could cause shrinking, cracking and would reduce
the life of the concrete.51
The Governor McClurg was finally raised in September 1936, after the tourist season. It
was estimated that the boat would take about three weeks to repair, and would be in
service again in early October.52
In November, The Reveille, reported that the Osage Arm Bridge (the Hurricane Deck
Bridge) had been completed for many weeks but the Niangua Bridge, which was nearing
45
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completion, and the construction of Highway 5 had to be completed before the new
bridge could be used.53
In December 1936 the deck was laid on the Niangua Bridge. The bridge would be
completed as soon as curbs and sidewalks were complete. It was estimated that traffic
would be allowed on the bridge by Christmas, or January 1 at the latest.54
On Sunday, December 20, 1936 it was planned to open the new bridges to traffic,
provided toll collectors could be placed on duty on Sunday. If toll collectors were not in
place, the Hurricane Deck Bridge would not open that day, although Highway 5 and the
Niangua Branch Bridge would be opened. The two new bridges and highway had cost
over $1 million to construct.55
On December 23, 1936 the Camden County Court granted the Stupp Brothers Bridge and
Iron Company an extension on their contract for the superstructure of the bridge. The
bridge was substantially completed, but painting needed to be completed, and a cash
register provided for the toll house. The painting could not be completed until warmer
weather.56
In considering the request for the extension the County Court noted that Sverdrup &
Parcel had recommended that the bridge be accepted with the exception of the painting
and providing a cash register. They also noted that the bridge across the Niangua Arm
was not completed until about December 24, 1936 and that Highway 5 connecting the
two bridges had not been completed until about December 20, 1936.57
The Hurricane Deck Bridge was officially opened to traffic on Monday, December 28,
1936, by order of the Camden County Court.58 Signs on the gable of the toll house and on
the approach span prominently displayed the toll charges for using the bridge:
Car and driver
Bus and driver
Car, trailer, and driver
Trucks:
One ton
Two tons

40 cents
50 cents
60 cents
60 cents
70 cents
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Over two tons
Each passenger

90 cents
5 cents59

The Hurricane Deck Bridge was immediately recognized by the engineering and
construction communities as a beautiful bridge. In 1936 it won first prize as the most
beautiful medium-span bridge by the American Institute of Steel Construction.60
The official dedication of the bridge was held on Sunday, October 3, 1937. Once the
plans had been finalized The Reveille printed a banner headline: HURRICANE DECK
BRIDGE DEDICATION TO BE HELD SUNDAY AFTERNOON, OCTOBER 3RD.61
The announced program included band music by the Springfield Shrine Band and a
number of speakers: John Caskie Collett, a federal judge; Guy B. Park, a former Missouri
Governor; J. C. McNerney, State Engineer of the P. W. A.; L. J. Sverdrup, listed as
architect; Carl Brown, State Highway Department; Harry S. Truman, United States
Senator; Lloyd C. Stark, Governor of Missouri; and Dr. F. A. Middlebush, President of
the Missouri University. Presiding Judge of the Camden County Court, M. M. Prussing
would be the Master of Ceremonies for the program.62
An estimated 2000 people attended the dedication of the Hurricane Deck Bridge.
Governor Stark declared that the completion of the bridge was “a long step forward in the
development of Missouri’s great recreational area.” Charles Dodd, representing the
American Institute of Steel Construction, presented Judge Prussing a plaque “designating
the bridge as the most beautiful built in 1936.”63 Governor Stark declared the bridge
open, and L. J. Sverdrup, Junior cut a ribbon officially opening the bridge at 4:00. Most
of the announced program went as scheduled, but the audience “was disappointed” in not
getting to hear Senator Truman speak or the playing of Springfield Shrine Band.64
In 1951 a delegation, headed by Congressman Morgan M. Moulder and State
Representative Jim Banner of Camdenton, appeared before the State Highway
Commission requesting that the Highway Commission take over the Hurricane Deck
Bridge and free it from tolls. The bond issue on the bridge, $524,000 and the Public
Works Administration grant of $172,000 made the total cost of constructing the bridge
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$696,000, and this full amount was still outstanding. The income from the tolls had not
been sufficient to pay off the debt.65
Congressman Moulder presented resolutions from several civil, political and commercial
organizations in Camden, Miller, Morgan, Moniteau, Cooper, Howard, Chariton, Linn,
Sullivan, Laclede and Wright Counties supporting the request. In addition the delegation
presented evidence that the tolls were detrimental to the Camdenton Reorganized School
District, which was located on both sides of the Lake.66
The Highway Commission stated that they were unable to comply with the request at the
time. The Commission did ask that a complete statement, covering the financial and other
operations of the bridge, be submitted for study.67 The local delegation considered their
request very well received and estimated that it would take 12-18 months of preparation
for all the steps necessary to remove the tolls.68
The local newspaper noted that although people had been complaining about the tolls for
some time, this was the first time any group had taken action toward the removal of
them.69
On February 5, 1953 another delegation appeared before the State Highway Commission,
this time led by State Senators W. H. Robinett and C. R. Hawkins and Representative J.
H. Banner. They informed the Highway Commission that, under an agreement between
the Reconstruction Finance Corporation, the Corporation had acquired the 512
outstanding bonds from the construction of the Hurricane Deck Bridge, and was
agreeable to selling the bonds for $465,920 plus 2% of the face value of the bonds within
a 90-day period ending February 6, 1953. The delegation informed the Commission that
the toll charged on the bridge diverted traffic away from the area and that the elimination
of the toll would be an “important contribution” to Camden County and the surrounding
area.70
After lengthy discussion the Highway Commission approved the purchase of the
outstanding bonds, provided the payment would acquire title to the entire structure and
right of way for use by the State Highway Commission. The Chief Counsel’s Office was
65
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charged with drafting the necessary agreements after being satisfied that complete title to
the bridge would rest with the Commission.71
In March 1953 the Chief Counsel reported that all necessary agreements for the
conveyance of the Hurricane Deck Bridge had been completed and recorded. The Chief
Counsel recommended that the 512 outstanding bonds be cancelled and returned to
Camden County for a dedication ceremony planned by the County Court.72 The
Hurricane Deck Bridge was declared a toll free bridge as of 12:00 noon on March 18,
1953.73 Camden County paid the State Highway Commission $38,754.62 money on hand
from the toll bridge account and transferred all insurance policies for the bridge.74
The Reveille commended all those who had worked toward the removal of tolls from the
bridge. It was noted that there were many individuals involved in the effort, but several
people and groups deserved special recognition: the Camden County Court, the
Camdenton Chamber of Commerce, State Representative Jim Banner and Congressman
Morgan M. Moulder. The paper also noted “the members of the State Highway
Commission should not be forgotten for the fine attitude they took toward the problem
and their final decision in the matter that made the work of all others a success.”75
People who had outstanding coupons for bridge tolls were given thirty days to present
those coupons to the County Clerk for a refund.76
At noon on Wednesday, March 18, 1953 a crowd gathered at the toll booth on the north77
end of the bridge and the official proclamation announcing the lifting of tolls was read by
Hugh Phillips, the Prosecuting Attorney for Camden County. The toll keeper, Lester
Bookout was officially notified to stop taking tolls for crossing the bridge.78
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Ceremonies to dedicate the Hurricane Deck Bridge as a free bridge were planned and
announced for Saturday, April 4, 1953. The festivities would include a parade, speeches
and a banquet. Festivities would begin at 2:15 with the parade and end with the banquet
at the Lake Plaza Hotel which would begin at 6:30. At 3:00 the Harwood Hotel would
host a reception for official visitors, who would then be transported to the bridge, where
“appropriate ceremonies” would occur.79
The main address at the dedication was given by John C. Harlin of Gainesville, Missouri.
Honored guests included members of the State Highway Commission represented by J.
G. Morgan and J. C. Harlan and the State Highway Department led by Chief Engineer
Rex Whitton, Assistant Chief Engineer P. H. Daniels, Chief Counsel R. L. Hyder, and
John Acuff, Secretary of the Commission.80

Figure 2: The Camdenton High School Band provides a musical setting for the freeing the bridge
ceremonies.81
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After the ceremony it was noted that “citizens of our county can now travel anywhere
within the county without paying toll and we hope our many visitors to this area will
appreciate their travel around the lake without being stopped by a toll bridge.”82

Figure 3: John Acuff, Secretary to the State Highway Commission, prepares to cut the ribbon
officially dedicating the Hurricane Deck Bridge as a free bridge.83

In 1983 inspections found major deterioration of the bridge deck and recommended
removing and replacing the slab, curb and handrail for all spans of the bridge; removing
the concrete deck girders to the intermediate bent and replacing them; cleaning and
repainting, or replacing (as required), all members within the top chord of the deck
trusses; rehabilitate piers 4, 5, 6 and 7 and the substructure of the abutments on both ends
of the bridge.84
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The rehabilitation had to be accomplished while maintaining traffic on the bridge since
there were not suitable other routes between Versailles and Camdenton for residents to
use. The projects also included removing the sidewalks from the bridge. This had been
discussed with the local community, and the impression had been that the removal would
not be met with opposition.85
The rehabilitation was awarded to the St. Louis Bridge Construction Company in June
1985. They were the low bidders for the project with a bid of $3,377,925.62.86 They
began construction on October 15, 1986 and had the rehabilitation completed slightly less
than one year later, on October 1, 1987.87
III.

Builder and Fabricator

Designer--Sverdrup & Parcel Company
The Hurricane Deck Bridge was designed by Sverdrup & Parcel. The Sverdrup & Parcel
Company was formally founded on April 1, 1928 by Leif J. “Jack” Sverdrup and John
Parcel.88 Sverdrup, a Norwegian immigrant who had trained at Augsburg College and the
University of Minnesota in Civil Engineering, had founded the company following
several years with the Missouri Highway Department, including several years as the
Bridge Engineer. John Ira Parcel, Sverdrup’s mentor from Minnesota, was invited to join
him in the partnership in designing and supervising construction of a bridge in Hermann,
Missouri. With the commission for the Hermann Bridge, Sverdrup resigned his position
as Assistant to the Chief Engineer and moved to St. Louis.89
The company was successful through 1930, with commissions including the Grand
Glaize Bridge on U. S. Route 54 in Camden County, relocated because of the
construction of Bagnell Dam.90 The next two years brought little work, until the election
of Franklin Roosevelt and the creation of the Public Works Administration during the
first hundred days of his presidency. Loans and grants were made to state and local
governments for building projects and Sverdrup & Parcel were recipients of many
contracts during this period.91
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Two important commissions Sverdrup & Parcel had in Camden County related to the
relocation of State Highway 5, due to the inundation of the Lake of the Ozarks following
the completion of the Bagnell Dam. In 1933 they received the commission for the
Hurricane Deck Bridge over the Osage River branch of the Lake, for which they received
$43,000.92 In 1935, their plans for the bridge over the Niangua River branch of the lake
were approved.93
In 1977 Sverdrup & Parcel reorganized as the Sverdrup Corporation. The Corporation
had five principal subsidiaries including Sverdrup & Parcel and Associates, which
continued design work that the company had been founded on.94 In 1999 the company
merged with Jacobs Engineering Group.95
Fabricator—Illinois Steel Company
The Illinois Steel Company was a subsidiary of the Federal Steel Company, which was in
turn a subsidiary of the US Steel Company.96 The Illinois Steel Company was formed
May 1, 1889 by the consolidation of the North Chicago Rolling Mill company, the Joliet
Steel company and the Union Steel Company.97 In 1901 the company was merged with
the U S Steel Corporation.98
The North Works, located in Northern Chicago, Illinois, produced cement, pig-iron,
structural steel shapes and bridges. The North Works was the oldest plant associated with
the Illinois Steel Company, having begun in 1857. Originally it produced wrought iron.
The fitting shop was “prepared to turn out a complete bridge or steel structure, direct
from the ore, as there are facilities on the premises for all the intermediate operations.
The fitting shops are equipped with all modern appliances for punching, assembling and
riveting steel structures.”99
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Contractor—W. A. Ross Construction Company
The W. A. Ross Construction Company was formed in December 1927 with three
principals: T. J. Pendergast, 500 shares, William A. Ross, 499 shares, and Edward L.
Schneider 1 share. The company formed to carry on and conduct a general contracting
business specializing in public works projects including “buildings, roads, highways,
sewers, streets, pavement of every description, manufacturing plants, sewerage disposal
plants, bridges, piers, culverts, docks, mines, shafts, water works, railroads, railroad
structures, and all iron, steel and masonry constructions.”100
The W. A. Ross Construction Company was active in the late 1920s and 1930s receiving
several state contracts for bridge construction throughout the state. Other contracts for the
State Highway Department included the Niangua Branch Bridge on Highway 5.101
The W. A. Ross Construction Company was controlled by Thomas J. “Boss” Pendergast,
a leading political figure in Kansas City. William A. Ross was the son of Michael Ross,
responsible for keeping the North wards of the city in line with the Pendergast machine.
William Ross died in 1928, and his share of the company passed to Michael Ross’
control.102 The Company dissolved in April 1941.103
Sub-Contractor—Stupp Brothers Bridge and Iron Company
The Stupp Brothers Bridge and Iron Company was formed in December 1890 by George,
Peter and Julius Stupp. These three brothers were the sons of John Stupp, who, in 1856,
had formed the South St. Louis Iron Works. Stupp manufactured steel and ornamental
iron products, fences, gates and building fronts. During the 1880s, George, Peter and
Julius Stupp joined the family business, which began to design, fabricate and construct
bridges.104
The Stupp Brothers Bridge and Iron Company formed with the purpose of “building,
constructing and repairing iron and steel bridges, and manufacturing, constructing and
repairing all kinds of iron and steel structural work.”105 The three brothers were equal
partners in the company which was based in St. Louis and was incorporated for a term of
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fifty years.106 In 1939 the company amended their articles of incorporation to have a
perpetual existence.107
Stupp Brothers Bridge and Iron Company has built many bridges for the State Highway
Department including several in the Lake of the Ozarks region: Grand Glaize Bridge on
Route 54 and the Niangua Branch Bridge on Highway 5.108 They constructed the 19531955 Missouri River Bridges at Jefferson City.109 Other major river crossings include the
Washington Bridge across the Missouri River and the Tesson Ferry Road Bridge across
the Meramec River.110
Stupp Brothers Bridge and Iron continues in business as the Stupp Bridge Company
division of Stupp Bros., Incorporated.111
IV.
Physical Description of Bridge K0961
The description below is based on the final as built plans for the bridge and the physical
appearance of the bridge as of 2011. The as built plans accompany this report. The plans
for the various rehabilitations to the bridge are included as a .pdf file on the compact disc
which accompanies this report.
The Hurricane Deck Bridge is a 5-span, steel, rigid-connected, Warren cantilever deck
truss with 2-span reinforced concrete deck girder approach spans on each end, concrete
abutments, wing walls, and piers. The bridge has a total length of 2281 feet and in 2010 it
had a roadway width of 28 feet.112 The approach spans appear to have originally been 2span concrete rigid-frame construction.113
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The following description of the bridge and modifications to it are based on the plans for
the Highway Bridge over Lake of the Ozarks Osage Arm prepared by Sverdrup & Parcel,
consulting engineers, and as modified by the Missouri Department of Transportation
during rehabilitation.114
The east approach structures are 68’ 6” long. Each is formed of two concrete T-beam
spans each 32’ long with a concrete abutment and wing wall (labeled bent 1 or the east
approach span on the plans), an intermediate bent (bent 2) and bent 3 which has the
bridge seat for the metal truss bridge. The superstructure of the approach structure was
replaced from the intermediate construction joint up during bridge rehabilitation in 19851986. The west approach spans are identical. Pier 8 has the bridge seat for the truss
bridge, and bents 9 and 10 carry the T-beam spans.
Substructure
Piers 3 and 8 are pile piers, and are illustrated on sheet 3 of the accompanying plans.
Each pier has four concrete piles which are tied together at the footings, at the
intermediate construction joint and at the pier cap. The footings are irregularly shaped,
but generally two squares, each supporting two of the piles. Pier 3 is 47 feet 1-3/4 inches
total height and Pier 8 is 41 feet 1-3/4 inches total height. The bridge seat is 6 feet above
the footings, and is 5 feet deep with a concrete backwall.
Piers 4, 5 and 7 are column piers with web walls with large shaft footings, and are
illustrated on sheet 5 of the accompanying plans. The shafts range in height between 42
feet high (pier 4) to 64 feet high (piers 5 and 7). They are 36 feet wide and 18 feet deep.
The columns are inset 2 feet 6 inches from the stream flow edges of the footing shaft. The
columns are battered slightly as they rise in height. Piers 4 and 7 have columns 31 feet 97/8 inches high, the columns of pier 5 are 39 feet 6-1/2 feet high. The web walls are 2
feet 6 inches thick. The pier caps are two part capitals encompassing both columns and
the web wall. The pier cap is 3 feet 6 inches deep in total, and overhangs the columns
slightly.
Pier 6 is similar to piers 4, 5 and 7, only differing in the dimensions. It is also shown on
sheet 5 of the accompanying plans. The shaft footing for Pier 6 is 67 feet high, 36 feet
wide and 18 feet deep. The columns are set 2 feet from the stream flow edges of the
footing and 4 feet from the sides of the footing. The columns are 38 feet 7-1/2 inches
high.
The truss is symmetrical around the center point of the truss (identified as U and L 37 on
plan sheet 7), with spans 1, 3 and 5 of the truss being cantilever spans and spans 2 and 4
having suspended spans (the six panels between U-L 18 and U-L 24). The truss plans
begin on page 6 of the accompanying plan sheets.
The bottom chord of the truss spans is composed of built up members. The sides of the
members are plates with angles riveted to the top and bottom edges. On the tops and
bottoms of the member are small bar lacing, which is riveted to the angles. There are gaps
114
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in the lacing under the vertical members that are not in compression. There are riveted
plate diaphragms on the bottom of the chord, underneath the vertical members that are in
compression.
The end beam is an I-beam with diaphragms of pairs of riveted angles. The bottom struts
are composed of two pairs of back to back angles with small bar lacing in between. The
bottom laterals in the first 9 panels of the cantilevered spans from both ends of the bridge
are composed of two pairs of back to back angles with evenly spaced small plates. The
remaining bottom laterals in the bridge are composed of two pairs of back to back angles
with small bar lacing. There is a gap in the laterals between the cantilever spans and the
suspended spans to allow for the movement of the wind transfer devices.
Cantilever Spans
There are three types of verticals in the cantilever spans. The vertical posts that rest on
the piers are composed of built up members composed of back to back channels
connected by crisscrossed small bar lacing on both sides, and plates where the bracing
connects to the vertical. The even numbered verticals are composed of two pairs of back
to back angles connected by small plates. The odd numbered verticals are composed of
built up members composed of two channels connected by small bar lacing.
The diagonals are formed by built up members consisting of paired angles connected by
plates, which are then connected by crisscrossed small bar lacing.
The sway bracing in the cantilever spans consists of a pair of back to back angles extends
diagonally from the top chord on the south side of the bridge to the bottom chord on the
north side of the bridge. This vertical is intersected by two pairs of back to back angles,
extending from the opposite corners, which are joined to it at a gusset plate. The bracing
forms an “X” pattern. The sway bracing is different in the portals connecting Upper 12 to
Lower 13, Lower 13 to Upper 14, Upper 28 to Lower 29 and Lower 29 to Upper 30, and
in the sway frames of panels 13 and 29. In these areas the bracing consists of three panels
formed by horizontal back to back angles. Within each panel a paired back to back angle
extends diagonally from one corner to the opposite corner, two paired back to back
angles extend from the other corners to meet the diagonal and are joined to it at a gusset
plate.
The upper chord is composed of built up members consisting of paired angles connected
by plates on the sides, which are connected to each other by a plate on the top and small
plates on the bottom.
The upper sway bracing is formed by a bar and back to back angles crossed diagonally
between vertical and diagonal members.
Suspended Spans
The suspended spans have a bottom chord comprised of a built up member consisting of
back to back channels connected by small bars. The bottom chord of the suspended span
connects to the bottom chord of the cantilever span through a diaphragm of pins,
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channels and gusset plates. The bottom lateral bracing and the bottom struts are formed
by two pairs of back to back angles connected by small bar lacing.
The inclined end posts of the suspended spans are built up members formed by two back
to back channels connected by intermittent plates on the top and bottom. The bracing in
the panel is two panels of diagonal cross bracing formed by back to back angels joined by
a gusset plate in the middle. Hangers run from struts to the gusset plates. The hangers are
back to back angles. The struts are located at the bottom and middle of the panel and are
formed by back to back angles.
The top chords of the suspended spans are built up members formed by back to back
channels connected by plates on the top and small bars on the bottom. The top lateral
bracing is formed by a bar and a pair of back to back angles which cross diagonally
between each vertical member forming an “X” pattern.
The verticals are formed by two pairs of back to back angels connected by small plates.
There are two types of diagonals. One is formed by two pairs of back to back angles
joined by small bar lacing; the other is formed by back to back channels joined by small
bar lacing. The sway bracing is formed by a pair of back to back angles running
diagonally in each panel which are met in the middle by two pairs of back to back angles.
Floor System
The floor system of the bridge consists of four I-beam stringers crossed by floor beams
which consist of I-beams. A metal deck subfloor is laid on top of the floor beams and a
concrete deck is laid.
Modifications
The approach spans were significantly altered in 1986-1987 during the rehabilitation,
when everything above the intermediate construction joint was removed and replaced.
Originally there were two slightly arched concrete deck truss spans with integrated,
cantilevered sidewalks. The reinforced-concrete deck girders protruded 6” from the
surrounding concrete diaphragms. The girders were centered over the columns. The
girder spans arch gently between the abutment and the bents, rising 18” from the low
point at the column connection.
Historically cantilevering 6’ 3” over each side of the bridge was the part of the structure
that carried the sidewalks. The cantilever had a reverse curve providing a decorative
element to the feature. The deck of the approach spans included sidewalks and the
roadway. The roadway width varied from 35’ over the abutment to 20 feet as it
approached the main Lake spans, and it had a deck depth of 3-1/2”. The sidewalk width
also varied from 4’ over the abutment to 10’ near the main span and back to 4’ as it
connected to the sidewalk of the Lake span; the sidewalk was 11-1/2” above the road
deck. Centered in the roadway at the north end of the bridge was the toll house, which
collected tolls from the time the bridge opened in 1936 until tolls were eliminated in
1953.
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Figure 4: Hurricane Deck Bridge with the original approach spans in 1935.

The original approach span had a concrete balustrade with decorative posts. The posts
were centered at the apex of each arch of the span. The balusters were square concrete
posts with concrete rails and handrails, the posts had varying degrees of decoration, based
on the location. A lamp post with finial globe was located on the posts at the entrance to
the approach spans and the entrance to the main deck. These details can be seen in Figure
4 above.

Figure 5: The Hurricane Deck Bridge Toll House

A toll house was located on the north end of the bridge (see Figure 5 above). The 11’ X
19’ building was in the Colonial Revival style, with concrete posts and balustrade along
24

the east façade; the posts were topped with Doric columns. The building had a concrete
foundation, weatherboard siding, front gable asphalt shingle roof, and rectangular plan.
The east façade of the toll house had two one-over-one double hung sash windows, west
façade had one one-over-one double hung sash windows; each window was covered by a
pair of shutters with a diamond shaped hole near the top of each shutter. The north and
south elevations had central doors with one one-over-one double hung sash window on
each side. A brick chimney was located off center on the east end of the roof. The interior
of the toll house had three oak tables with locking drawers, and a stove. Two chairs were
to be included in the toll house. Hanging on the columns that a driver would approach
first was a sign reading “STOP Pay Toll.” Toll charges were displayed on a board on the
gable of the toll house.
Historically the bridge had a 20’ two-lane roadway with four foot sidewalks on each side.
In 1983 this was resurfaced with asphalt. The handrail on the bridge was originally two
rectangular interlocking channels with vertical bars between them (see Figure 6 below).
The handrail was supported by vertical I-beams bolted to the superstructure of the bridge.
The bridge deck, sidewalks and handrail were removed during the rehabilitation of the
bridge. A new, wider, deck and guardrails were installed.

Figure 6: Detail of the handrail, ca. 1936.

V. Photographic Methods and Processing
The archival photographs accompanying this documentation were taken and processed
according to the standards for photographs accompanying National Register of Historic
Places (NRHP) documentation.115 Randall Dawdy took photographs on March 2, 2011
using a Canon G10 digital camera. Images were captured in a raw (nef) format, which
was manipulated for light contrast before being converted to a tagged image file format
115
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(.tiff) and printed. Images were numbered according to the NRHP Photographic Imaging
Policy116 and burned onto a Delkin Archival Gold compact disc, which was provided to
the State Historic Preservation Office along with this report.
Prints were made on Epson Premium Glossy Photo Paper and used Epson Matte Black
Ultra Chrome K3 Ink, both identified as “best” practices by the NRHP photo policy, and
which Epson identifies as having 85-year permanence under glass.117 Kept in archival
conditions the materials will exceed the 75 year permanence standard for the NRHP,
which is the standard being used for this project.
A copy of the photographs and .tiff images on an archival compact disc will also be
maintained by the MoDOT Historic Preservation Section.
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Appendix A
Photo Index and Photo Plates

Hurricane Deck Bridge (Bridge No. K0961R)
Route 5, Camden County, Missouri
Photographer: Randall Dawdy, Missouri Department of Transportation
Date: March 2, 2011
Location of Digital Images: Missouri State Historic Preservation Office
Photo Index:
#1 of 48. Bridge K0961R. East approach. View to west.
#2 of 48. Bridge K0961R. South side. View to northwest.
#3 of 48. Bridge K0961R. South side. View to northwest.
#4 of 48. Bridge K0961R. South side. View to northwest.
#5 of 48. Bridge K0961R. North side. View to southwest.
#6 of 48. Bridge K0961R. Pier 4. View to northwest.
#7 of 48. Bridge K0961R. Pier 4. View to southwest.
#8 of 48. Bridge K0961R. Details at Pier 4. View to northwest.
#9 of 48. Bridge K0961R. Lower chords at Span 3. View to northwest.
#10 of 48. Bridge K0961R. Span 3. View to northwest.
#11 of 48. Bridge K0961R. Span 3 details. View to north.
#12 of 48. Bridge K0961R. East end. View to northeast.
#13 of 48. Bridge K0961R. Bents 1, 2 and 3. View to northeast.
#14 of 48. Bridge K0961R. Rocker bearing at Bent 3. View to north.
#15 of 48. Bridge K0961R. Span 3 details at Bent 3. View to northeast.
#16 of 48. Bridge K0961R. East end of Span 3. View to east.
#17 of 48. Bridge K0961R. Span 3 sub-deck. View to west.
#18 of 48. Bridge K0961R. Span 3 sub-deck. View to west.
#19 of 48. Bridge K0961R. Span 3. View to west.

#20 of 48. Bridge K0961R. Struts and lateral bracing. View to northwest.
#21 of 48. Bridge K0961R. South side. View to north.
#22 of 48. Bridge K0961R. Span 4. View to north.
#23 of 48. Bridge K0961R. Span 5. View to north.
#24 of 48. Bridge K0961R. Span 5. View to northeast.
#25 of 48. Bridge K0961R. Span 6. View to north.
#26 of 48. Bridge K0961R. Span 6. View to northeast.
#27 of 48. Bridge K0961R. Span 7. View to north.
#28 of 48. Bridge K0961R. West end. View to north.
#29 of 48. Bridge K0961R. Bents 8, 9 and 10. View to north.
#30 of 48. Bridge K0961R. Pier 7. View to northeast.
#31 of 48. Bridge K0961R. Pier 6. View to northeast.
#32 of 48. Bridge K0961R. Spans 3, 4 and 5. View to northeast.
#33 of 48. Bridge K0961R. Span 3. View to north.
#34 of 48. Bridge K0961R. Pier 7. View to east.
#35 of 48. Bridge K0961R. Span 7. View to east.
#36 of 48. Bridge K0961R. Span 7. View to east.
#37 of 48. Bridge K0961R. Struts and lateral bracing. View to east.
#38 of 48. Bridge K0961R. Span 7 sub-deck. View to east.
#39 of 48. Bridge K0961R. Span 8 sub-deck. View to east.
#40 of 48. Bridge K0961R. West end. View to northeast.
#41 of 48. Bridge K0961R. West approach. View to east.
#42 of 48. Bridge K0961R. Northwest end-post. View to north.

#43 of 48. Bridge K0961R. Northeast end-post. View to north.
#44 of 48. Bridge K0961R. Northeast nameplate. View to north.
#45 of 48. Bridge K0961R. Northeast nameplate. View to north.
#46 of 48. Bridge K0961R. Southeast end-post. View to south.
#47 of 48. Bridge K0961R. Southeast nameplate. View to south.
#48 of 48. Bridge K0961R. Southeast nameplate. View to south.

#1 of 48. Bridge K0961R. East approach. View to west.

#2 of 48. Bridge K0961R. South side. View to northwest.

#3 of 48. Bridge K0961R. South side. View to northwest.

#4 of 48. Bridge K0961R. South side. View to northwest.

#5 of 48. Bridge K0961R. North side. View to southwest.

#6 of 48. Bridge K0961R. Pier 4. View to northwest.
.

#7 of 48. Bridge K0961R. Pier 4. View to southwest.
.

#8 of 48. Bridge K0961R. Details at Pier 4. View to northwest.
.

#9 of 48. Bridge K0961R. Lower chords at Span 3. View to northwest.
.

#10 of 48. Bridge K0961R. Span 3. View to northwest.

#11 of 48. Bridge K0961R. Span 3 details. View to north.

#12 of 48. Bridge K0961R. East end. View to northeast.

#13 of 48. Bridge K0961R. Bents 1, 2 and 3. View to northeast.

#14 of 48. Bridge K0961R. Rocker bearing at Bent 3. View to north.

#15 of 48. Bridge K0961R. Span 3 details at Bent 3. View to northeast.
.

#16 of 48. Bridge K0961R. East end of Span 3. View to east.
.

#17 of 48. Bridge K0961R. Span 3 sub-deck. View to west..

#18 of 48. Bridge K0961R. Span 3 sub-deck. View to west.

#19 of 48. Bridge K0961R. Span 3. View to west.

#20 of 48. Bridge K0961R. Struts and lateral bracing. View to northwest.

#21 of 48. Bridge K0961R. South side. View to north.

#22 of 48. Bridge K0961R. Span 4. View to north.

#23 of 48. Bridge K0961R. Span 5. View to north.

#24 of 48. Bridge K0961R. Span 5. View to northeast.

#25 of 48. Bridge K0961R. Span 6. View to north.

#26 of 48. Bridge K0961R. Span 6. View to northeast.

#27 of 48. Bridge K0961R. Span 7. View to north.

#28 of 48. Bridge K0961R. West end. View to north.

#29 of 48. Bridge K0961R. Bents 8, 9 and 10. View to north.

#30 of 48. Bridge K0961R. Pier 7. View to northeast.

#31 of 48. Bridge K0961R. Pier 6. View to northeast.

#32 of 48. Bridge K0961R. Spans 3, 4 and 5. View to northeast.

#33 of 48. Bridge K0961R. Span 3. View to north.

#34 of 48. Bridge K0961R. Pier 7. View to east.

#35 of 48. Bridge K0961R. Span 7. View to east.

#36 of 48. Bridge K0961R. Span 7. View to east.

#37 of 48. Bridge K0961R. Struts and lateral bracing. View to east.

#38 of 48. Bridge K0961R. Span 7 sub-deck. View to east.

#39 of 48. Bridge K0961R. Span 8 sub-deck. View to east.

#40 of 48. Bridge K0961R. West end. View to northeast.

#41 of 48. Bridge K0961R. West approach. View to east.

#42 of 48. Bridge K0961R. Northwest end-post. View to north.

#43 of 48. Bridge K0961R. Northeast end-post. View to north.

#44 of 48. Bridge K0961R. Northeast nameplate. View to north.

#45 of 48. Bridge K0961R. Northeast nameplate. View to north.

#46 of 48. Bridge K0961R. Southeast end-post. View to south.

#47 of 48. Bridge K0961R. Southeast nameplate. View to south.

#48 of 48. Bridge K0961R. Southeast nameplate. View to south.

Appendix B
Original Construction Plans

