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HISTORIC DOCUMENTATION
BRIDGE X0195

I.

Introduction
Location: Highway Bridge carrying Route K across Niangua River, Dallas
County, Missouri
Construction Dates: ca. 1910, moved to this location 1937
Present Owner: Missouri Department of Transportation, Jefferson City, Missouri
Present Use: Highway Bridge to be removed and replaced by new river crossing
Significance: Bridge X0195 is eligible for the National Register of Historic Places
under Criterion C as a well-preserved example of an early portable through truss
bridge design. The bridge is 295’ total length, with a 130’ seven-panel, pinconnected Pratt through truss, and four steel I-beam stringer approach spans. The
bridge has a 20’ roadway.
Historian: Karen L. Daniels, Historic Preservation Section, Design Division,
Missouri Department of Transportation, January 2011.

II.
History of Bridge X0195
Improvements to Route K in Dallas County were planned in 1936 as part of the State
Supplementary system authorized by the Painter-McCawley Act in 1927. This act had
allowed for the creation of county highway commissions and the designation of 100
miles in each county as state supplementary, “farm to market” type roads. Funding for
these roads came in 1928 when Proposition No. 3 was passed, amending the Missouri
State Constitution. It provided $75 million in bond funds and added 7000 miles of road to
the state supplementary system. 1
In May 1936 the Preliminary Estimating and Design Division of the State Highway
Department asked the Bridge Division to begin planning for a crossing of the Niangua
River in Dallas County. At that time the tentative proposal was “to make use of the 130’
truss span formerly in place for the grade separation in Arlington, Phelps County, plus
whatever approaches are necessary.” 2 It was noted that the present crossing was a ford,
which was likely not serviceable more than it was, and the road was being improved
under a Works Progress Administration (WPA) project up to the Niangua River crossing.
The estimated cost of the project was about $16,200 exclusive of engineering and
contingencies, and not including estimated savings of about $4,700 from using the old
truss. 3
In June a formal survey for the bridge and approaches to the Niangua River was
approved. It was noted that, since the location of Route K had not yet been finalized, the
crossing could be located on Route P or K. 4
In July the Bridge Division had completed Preliminary Layouts for the Niangua crossing.
The only change made between the preliminary layouts and bridge design was to
decrease the road width from 20’6” to 20’. Special provisions noted the use of the old
truss from the Frisco Railroad overhead at Arlington, which had been removed in 1923.
Notes included changing the portals of the bridge to get acceptable clearances, and
making sure that the plans included instructions to make sure all the bridge parts were
available. 5
In July 1936 The Buffalo Reflex announced that the State Highway Department was
looking at locations for Routes K and P in Dallas County. The proposed location of Route
K was described as:
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Beginning on Route A just east of Niangua River bridge, thence north through
west part of sections 28, 21, and 16, T34N, R19W, to point near Dulltown store,
thence east and northeast through section 16 and northwest corner of 15, thence
east along or near south line of sections 10, 11 and 12, thence northeast and east
through section 7, thence east through sections 8 and 9, thence northwest through
section 8, thence north through section 5 to Windyville. 6
The article also included instructions for anyone who wanted to protest the location of
either proposed route to contact the Springfield Division Engineer for procedures to get
the opportunity to be heard by the Highway Commission before the final approval of the
route. 7
Two factions formed, one group preferring the route recommended by State Highway
Department engineers, the other group preferring that Route K overlay an existing road
“beginning at Buffalo and going north and east on the north side of the Niangua River to
Windyville.” 8 Both groups appeared before the State Highway Commission when it met
in Jefferson City on September 8, and presented their arguments for their preferred
routes. The Commission took the matter under consideration.9
At the October 13, 1936 meeting of the State Highway Commission, the report of the
Chief Engineer was read and approved. Route K would be relocated:
Beginning on Route A in the southwest quarter of Section 28, thence on a
relocation in a northerly direction through the western parts of Sections 28, 21 and
16, to or near the southeast corner of the southwest quarter of the northwest
quarter of Section 16, in a northeasterly direction through the northwest quarter of
Section 15, thence on a relocation along or near the north section line of Section
15, thence easterly along or near the present road and the section line between
Sections 11 and 14 and east along or near the section line between Sections 12
and 13 to a point at or near the northeast corner of Section 13, all in Township 34
North, Range 19 West; thence from the point last named in an easterly and
northeasterly direction through the south part of Section 7 and in an easterly
direction through the south part of Section 8 to a point near the northeast corner of
the southeast quarter of the southeast quarter of Section 8, thence on a relocation
in a northwesterly direction through the northeast quarter of Section 8 to a point
on the north section line of Section 8 near its midpoint, thence from the point last
named in a general northerly direction along or near a present road for a distance
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of approximately a mile and a half to a junction with the constructed portion of
Route K. 10

Figure 1. Location of Bridge X0195, Detail from General Highway Map Dallas County, 1940.

In November the WPA informed the State Highway Department that they would be
unable to erect the Niangua River Bridge without financial assistance in renting the heavy
equipment necessary. Equipment needed would include a small crane, an air compressor,
jackhammer, pump and concrete mixer. It was estimated that the cost of the equipment
would be about $4000. 11
The State Highway Department had already agreed to supervise the erection of the bridge
and provide necessary skilled workers, as long as the WPA reimbursed the department
for the expenses and salaries of the workers. 12
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In December 1936 the Highway Commission approved providing assistance with
engineering, skilled labor and heavy equipment. They approved the amount of $4,000 to
cover the costs of Highway Department participation in the project. 13
In January 1937 The Dallas County Republican announced that Oren K. Watkins had
been appointed General Foreman for WPA projects in Dallas County. At that time there
were 8 active WPA projects employing 280 men. 14
In April 1937 The Buffalo Reflex reported that H. H. Scott, a Windyville merchant, had
reported that work had begun on the Niangua River bridge at the Bennett Ford two miles
south of Windyville on the Windyville-Long Lane Road. Five or six State Highway
Department men were working on the bridge, and the previous Saturday twenty WPA
workers had been assigned to work on the bridge. 15
In April and May 1937 the State Highway Department had a small crew, consisting of a
foreman and three to four workers on the site. May personnel included a form builder, so
work was progressing on the piers and bents for the bridge. Work was apparently delayed
due to the lack of sufficient WPA workers on site. The deficiency was corrected in June
when 18 additional men were added to the bridge crew and the WPA let a contract for
two haulage teams. 16
July expenses included drayage for a concrete mixer, indicating they were ready to pour
concrete for the piers and bents. 17 Construction must have proceeded quickly after that
since the bridge was inspected and approved for acceptance by the State Highway
Department on September 21, 1937. 18
In September the County requested additional State Highway Department assistance in
building the approaches to the bridge, including the fills. It was estimated that the work
would cost about $700. The Department took the view that the Commission had wanted
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the bridge to be usable to the public, and assisted with the construction of the
approaches. 19
The last work done in the construction of the bridge was sandblasting the old truss and
painting it with red lead paint. This work occurred in April 1938. 20
III.
Physical Description of Bridge X0195
Bridge X0195 is 295’ in total length, with a 130’ seven-panel, pin-connected Pratt
through truss main span, and four steel I-beam stringer approach spans. Between bent 1
and pier 2 is a 21’ I-beam stringer span, between piers 2 and 3 is a 130’ seven-panel pinconnected Pratt through truss, between pier 3 and bent 4 is a 45’ I-beam steel stringer
span, between bents 4 and 5 is a 45’ I-beam steel stringer span, and between bents 5 and
6 is a 45’ I-beam steel stringer span. The sub-structure of the bridge consists of six bents
and piers.
Bent 1 is the end bent or abutment on the northwest end of the bridge. The footings of
bent 1 are 2’ 6” X 3’ 6” and are at an elevation of 915.0’ above mean sea level. The plans
noted that all “loose, shelly, or disintegrated rock shall be removed and the footings
placed on hard, solid, undisturbed rock.” 21 The two columns are centered on the footings,
and are 18” square with a 6” inset from each edge of the footing. The haunches begin 18”
below the bent cap, and angle out at a 45-degree angle and extend 18” from each side of
the column. The beam contains four expansion bearings, centered 3’ and 9’ from the
centerline of the bent. The bearings are 8” X 1” X 10.” The beam is 16’ 6-3/4” wide on
centerline of the beam and 12” thick. The bent cap is 16’ 6-3/4” wide on centerline, with
a truss bed 10’ 8” wide, a 12” curb, and 4’ 10-3/4” of wing wall, the overall depth of the
cap is 4’ 9-1/8”. The truss bed is 2’ 0-1/8” deep, and the wing walls taper to 18” at their
ends.
The overall height of bent 1 is 11’ 0” from the base of the footing to the top of the bent
cap. The riverside of the bent is battered at 3” per 12” and the bent tapers from 3’ 6” at
the base to 2’ 3” at the top of the bent cap. Plans indicated that the bent was not to be
filled “above bottom of beam until superstructure span (1-2) is in place.” 22
Pier 2 has footings that are 5’ X 5’ 6” and are at an elevation of 909.0’ above mean sea
level. The footings are 4’ thick. The columns are 3’ X 3’6” and are inset from the edges
of the footings 12”. The columns for pier 2 are 7’ 8-7/8” tall between the footings and the
column capital; each column has a 12” capital offset 4” wider than the column.
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The bottom of the bent cap is at an elevation of 813.0’ above mean sea level. The bent
cap is 18” deep, 5’ wide and 13’ 5” long around the centerline of the pier, with the
centerline of the I-beams being located 6’ and 3’ from the centerline of the pier with 8” X
1” X 10” fixed bearings. The fixed bearing plates for the Pratt truss measure 2’ 10” X 2’
3-1/2” and are located above the columns.
Pier 3 has footings that are 5’ X 5’ 6” and are at an elevation of 893.0’ above mean sea
level. The footings are 5’ thick. The columns are 3’ X 3’6” and are inset from the edges
of the footings 12”. The columns for pier 3 are 22’ 5-1/4” tall between the footings and
the column capital; each column has a 12” capital offset 4” wider than the column.
The bottom of the bent cap is at an elevation of 906.0’ above mean sea level. The bent
cap is 18” deep, 5’ wide and 13’ 5” long around the centerline of the pier, with the
centerline of the I-beams being located 6’ and 3’ from the centerline of the pier with 8” X
1” X 10” fixed bearings. The expansion bearing plates for the Pratt truss measure 2’ 10”
X 2’ 3-1/2” and are located above the columns.
Bent 4 has footings that are 3’ X 3’ and are at an elevation of 894’ above mean sea level.
The footings are 2’ thick. The columns are 2’ X 2’ and 25’ 0-3/4” from the top of the
footing to the bottom of the bent cap. The haunches begin 18” below the bent cap, 18”
from either end of the bent cap, and extend out 18” from the column. The inside edges of
the columns are 13’ 6” apart, centered 6’ 9” from the centerline of the bent.
The bottom of the bent cap is at an elevation of 921.75’ above mean sea level. The bent
cap is 2’ 3” deep, 2’ wide and 20’ 6” wide. The expansion bearing plates measure 10”
square. Two bearing plates are centered 3’ from the centerline of the bent; the other two
are located 6’ from the centerline of the bent.
Bent 5 has footings that are 3’ X 3’ and are at an elevation of 891’ above mean sea level.
The footings are 2’ thick. The columns are 2’ X 2’ and 28’ 0-3/4” from the top of the
footing to the bottom of the bent cap. The haunches begin 18” below the bent cap, 18”
from either end of the bent cap, and extend out 18” from the column. The inside edges of
the columns are 13’ 6” apart, centered 6’ 9” from the centerline of the bent.
The bottom of the bent cap is at an elevation of 921.75’ above mean sea level. The bent
cap is 2’ 3” deep, 2’ wide and 20’ 6” wide. The expansion bearing plates measure 10”
square. Two bearing plates are centered 3’ from the centerline of the bent; the other two
are located 6’ from the centerline of the bent.
Bent 6 is the end bent or abutment on the south end of the bridge. The footings are 2’ 6”
X 8’ 11’at an elevation of 892.0’ above mean sea level. The footings are 2’ thick. The
columns are 18” wide and varying thicknesses tapering from 7’ 11” at the base to 7-1/2”
near the bent cap. The batter angle was 3” per 12.” The column is 26’ 9-3/4” from the
top of the footing to the bottom of the bent cap. The haunches begin 8’ 1” from the edge
of the wing wall, are 18” deep and 18” wide. The inside edges of the columns are 16 feet
apart.
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The bottom of the bent cap is at an elevation of 920.9’ above mean sea level. The bent
cap is 36’ 4” wide, including the bottoms of the wing walls and of varying height. The
width is 2’ 3” overall—which includes 15” for the girder chair and 12” behind the girder
chair. The four bearing plates are 10” square and are located 3’ and 6’ from the
centerline. The crown of the roadway is 21’ 4” long with a 12” space before the wing
walls begin. The wing walls taper from a height of 5’ 11-1/4” to 18” high and are 6’ 8”
long.
The bridge spans include three 45’ long I-beam deck spans, one 130’ long Pratt Through
truss main span, and one 21’ long I-beam deck span.
The northern most span is a 24’5” I-beam span between bent 1 and pier 2. The I-beam
span consists of four longitudinal I-beam stringers, spaced 6’ apart and 3’ from the
centerline of the bridge. The I-beams are 16” tall with an 8” flange. At the north end of
the span the stringers have 1” X 3” slots in the flanges that fit onto the bearing plates.
There is one set of cross braces between the stringers 11’ 1” on centerline from the end
beam in addition to cross braces at each end of the span. The cross braces are formed by
bars that are 3” X 2-1/2” X 1/4". The cross braces are connected to each I-beam at a
polygonal gusset plate by three rivets. The southern end of the span is connected to pier 2
by a fixed bearing plate.
The main span between piers 2 and 3 is a 130’ long, seven-panel Pratt through truss.
(Plans for the Pratt truss are unavailable, so the description is based on photographs of the
bridge.) The truss members are pin connected. The inclined end posts are constructed of
paired channels with crisscross (or double) short bar lacing. The hip verticals consist of
paired metal rods. The upper chord and verticals are constructed of paired channels with
zigzag (or single) short bar lacing. Lateral bracing consists of paired eye bars. The lower
chord consists of two eye bars. The sway bracing consists of channels, attached at 45degree angles to the top chord and verticals by gusset plates near the junction with the top
chord. Top lateral bracing consists of rods. The floor system consists of four I-beam
stringers and six floor beams in addition to the end floor beams.
The third span is a 47’ 4” long I-beam span with four longitudinal I-beam stringers
spaced 6’ apart and 3’ from the centerline of the bridge. The I-beams are 16” tall with an
8” flange. The northern end of the span rests on a fixed bearing plate, and the southern
end of the span has 1” X 3” slots in the flange that fit onto the expansion bearing plate.
There are two sets of cross braces in addition to cross braces at each end of the span. The
cross braces are connected to each I-beam at a polygonal gusset plate by three rivets.
The fourth span is a 45’ 10” long I-beam span with four longitudinal I-beam stringers
spaced 6’ apart and 3’ from the centerline of the bridge. The I-beams are 16” tall with an
8” flange. The northern end of the span rests on a fixed bearing plate, and the southern
end of the span has 1” X 3” slots in the flange that fit onto the expansion bearing plate.
There are two sets of cross braces in addition to cross braces at each end of the span. The
cross braces are connected to each I-beam at a polygonal gusset plate by three rivets.
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The fifth span is a 46’ 11” long I-beam span with four longitudinal I-beam stringers
spaced 6’ apart and 3’ from the centerline of the bridge. The I-beams are 16” tall with an
8” flange. The northern end of the span rests on a fixed bearing plate, and the southern
end of the span has 1” X 3” slots in the flange that fit onto the expansion bearing plate on
bent 6, the southern abutment. There are two sets of cross braces in addition to cross
braces at each end of the span. The cross braces are connected to each I-beam at a
polygonal gusset plate by three rivets.
Guardrails are mounted on both sides of the bridge by rail brackets formed of polygonal
gusset plates and 4’ long I-beam posts, onto which the two channels that form the
guardrail are riveted. The guardrail runs the length of the bridge with the terminal posts
being located on the abutments on each side.
The bridge floor slab is a 7” thick steel reinforced concrete slab with curbs that were cast
independently of the road deck. The floor slab is slightly thicker in the middle of each
span to accommodate load deflection. The curb is 9” high and 6” deep with outlets
spaced between the guardrail posts.
Modifications
In 1994, the bridge was strengthened with the attachment of steel plates to the bottom
flanges. This allowed for an increase in the load capacity of the bridge and for two-way
traffic. The strengthening was limited to the I-beam girders. The work was done by
Osage Constructors of Fulton Missouri, and was completed on August 16, 1994, and
accepted by the Bridge Division on August 17, 1994. 23
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Bridge X0195 over Niangua River
Route K, Dallas County, Missouri
Photographer: Randall Dawdy, Missouri Department of Transportation
Date: November 16, 2010
Location of Negatives: Digital Images Provided to the
Missouri State Historic Preservation Office
Photo Index:
#1 of 32. Bridge X0195. North approach. View to south.
#2 of 32. Bridge X0195. North portal. View to south.
#3 of 32. Bridge X0195. West side. View to southeast.
#4 of 32. Bridge X0195. Lower chord. View to southeast.
#5 of 32. Bridge X0195. Lower pin connection detail. View to east.
#6 of 32. Bridge X0195. Lower pin connection. View to northeast.
#7 of 32. Bridge X0195. Pier 3. View to east.
#8 of 32. Bridge X0195. Pier 3 detail. View to east.
#9 of 32. Bridge X0195. West side. View to northeast.
#10 of 32. Bridge X0195. End Bent 1 and Pier 2. View to northeast.
#11 of 32. Bridge X0195. North end. View to northeast.
#12 of 32. Bridge X0195. Through truss detail. View to northeast.
#13 of 32. Bridge X0195. South approach spans. View to southeast.
#14 of 32. Bridge X0195. South approach. View to north.
#15 of 32. Bridge X0195. South portal. View to north.
#16 of 32. Bridge X0195. South portal detail. View to north.
#17 of 32. Bridge X0195. Top lateral bracing and struts. View to north.
#18 of 32. Bridge X0195. North portal. View to north.

#19 of 32. Bridge X0195. Top chord connections. View to northeast.
#20 of 32. Bridge X0195. Top chord connection detail. View to northeast.
#21 of 32. Bridge X0195. Southwest guardrail end post. View to northwest.
#22 of 32. Bridge X0195. Vertical, guardrail, and curb detail. View to east.
#23 of 32. Bridge X0195. Guardrail end post detail. View to east.
#24 of 32. Bridge X0195. Pier 2 and subdeck. View to north.
#25 of 32. Bridge X0195. Subdeck. View to north.
#26 of 32. Bridge X0195. Pier 3. View to north.
#27 of 32. Bridge X0195. Through truss at Pier 3. View to west.
#28 of 32. Bridge X0195. East side. View to west.
#29 of 32. Bridge X0195. East side. View to northwest.
#30 of 32. Bridge X0195. North end. View to northwest.
#31 of 32. Bridge X0195. Pier 2. View to west.
#32 of 32. Bridge X0195. Pier 2 detail. View to west.

Photographic Methods and Processing:
The archival photographs were taken and processed according to the standards for photographs
accompanying NRHP documentation (NPS 2008). Randall Dawdy took the photographs on
November 16, 2010 using a digital single lens reflex camera. Images were captured in a raw
(nef) format, which was manipulated for light contrast before being converted to a tagged image
file format (.tiff) and printed. Images were numbered according to the NRHP Photographic
Imaging Policy (NPS 2008) and burned onto compact discs, which were provided to the SHPO
along with this report.
Prints were made on Epson Premium Glossy Photo Paper and used Epson Matte Black
UltraChrome K3 Ink, both identified as “best” practices by the NRHP photo policy, and which
Epson identifies as having an 85-year permanence under glass (NHRP 2009, Epson 2009). 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 Epson rating is attached.
The .tiff images were burned onto Delkin Archival Gold compact discs, and provided to the
SHPO in that format. In addition, a copy of the .tiff file will be maintained by the MODOT
Environmental and Historic Preservation Section, and a copy will be provided to the Dallas
County Historical Society.
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Permanence rating for Epson prints framed under glass
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* Lightfastness ratings are based on accelerated testing of prints on specialty media displayed indoors, under glass. Actual print stability will vary according to media, printed image, display conditions,
light intensity and atmospheric conditions. Lightfastness ratings do not measure paper deterioration, such as yellowing. Epson does not guarantee the longevity of prints. For maximum print life display
all prints under glass or lamination or properly store them. Ratings based on testing conducted by Epson and Wilhelm Imaging Research www.wilhelm-research.com
**Testing currently in progress. Projected time estimated on current progress of test.
As with traditional photos, proper care will maximize display life. For indoor display, Epson recommends that prints be framed under glass or in a protective plastic sleeve to protect the prints from
atmospheric contaminants like humidity, cigarette smoke, and high levels of ozone. And, as with all photographs, the prints should be kept out of direct sunlight. For proper storage, Epson recommends
that your prints be stored in a photo album (or plastic photo storage box or museum storage box) in acid free, archival sleeves commonly available from most camera shops and other retailers.
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#1 of 32. Bridge X0195. North approach. View to south.

#2 of 32. Bridge X0195. North portal. View to south.

#3 of 32. Bridge X0195. West side. View to southeast.

#4 of 32. Bridge X0195. Lower chord. View to southeast.

#5 of 32. Bridge X0195. Lower pin connection detail. View to east.

#6 of 32. Bridge X0195. Lower pin connection. View to northeast.

#7 of 32. Bridge X0195. Pier 3. View to east.

#8 of 32. Bridge X0195. Pier 3 detail. View to east.

#9 of 32. Bridge X0195. West side. View to northeast.

#10 of 32. Bridge X0195. End Bent 1 and Pier 2. View to northeast.

#11 of 32. Bridge X0195. North end. View to northeast.

#12 of 32. Bridge X0195. Through truss detail. View to northeast.

#13 of 32. Bridge X0195. South approach spans. View to southeast.

#14 of 32. Bridge X0195. South approach. View to north.

#15 of 32. Bridge X0195. South portal. View to north.

#16 of 32. Bridge X0195. South portal detail. View to north.

#17 of 32. Bridge X0195. Top lateral bracing and struts. View to north.

#18 of 32. Bridge X0195. North portal. View to north.

#19 of 32. Bridge X0195. Top chord connections. View to northeast.

#20 of 32. Bridge X0195. Top chord connection detail. View to northeast.

#21 of 32. Bridge X0195. Southwest guardrail end post. View to northwest.

#22 of 32. Bridge X0195. Vertical, guardrail, and curb detail. View to east.

#23 of 32. Bridge X0195. Guardrail end post detail. View to east.

#24 of 32. Bridge X0195. Pier 2 and subdeck. View to north.

#25 of 32. Bridge X0195. Subdeck. View to north.

#26 of 32. Bridge X0195. Pier 3. View to north.

#27 of 32. Bridge X0195. Through truss at Pier 3. View to west.

#28 of 32. Bridge X0195. East side. View to west.

#29 of 32. Bridge X0195. East side. View to northwest.

#30 of 32. Bridge X0195. North end. View to northwest.

#31 of 32. Bridge X0195. Pier 2. View to west.

#32 of 32. Bridge X0195. Pier 2 detail. View to west.
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