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MIDOLE BRIDGE
HAZFZ NO MO-3
lLocatlon: Spanning the Osage River/lLake of the Ozarks on the
Warsaw to Whitakerv||lle Road, at Warsaw, Benton
County, Missourl,

UTM:  Zone 15, N 42-31-400/575, E 4~67-200
T40N, R22w, $21/22

Date of Construction; May =~ September 1913; north bank stabiiized 1927
bridge was condemned and reopened In both 1943 and
1955 condemned and cliosed permanent|y In 1975,

Present Owner: Benton County Court
County Courthouse
Warsaw, Missourl 653355

Present Use: Abandoned

Signlficance: Middle Bridge Is one of the remalning seven
suspension bridges built across the Osage River
during the late nineteenth and early twentieth
century period. [t is one of only twelve such
structures remaining in the state of Missourl.

Middle Bridge was bulit and probabiy designed by
J. S. Kidwell and C. F. Bibb, contractors from
Warsaw, Missourl. The bridge Is signiflcant for
the level| of sophistication In design and
construction achleved by these local bullders.
The use of steel structural components further
distinguishes thls structure as a cuitural
resource.

The brldge once served as a | ink In the Lakes to
Gulf Hlghway, and was the maln point of access
between south Benton County and Warsaw.

Because of it+s structural distinction and
hlstorical signiflcance, Middle Brldge has been
determined eligible for Inclusion In the National
Reglister of Historic Places.
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GENERAL

Middle Bridge spans the Osage River/Lake of the Ozarks at Warsaw,
Benton County, Missouri (Map 1). The brldge, located at the foot of
Main Street, formerly served as the |.Ink across the Osage between the
southern portion of Benfﬁn County and Warsaw. Middie Bridge once
carried traffic between Warsaw and Springfield, Missouri, on the cross-
country route designated as the Lakes to Gulf Highway (Mlles and White
1966:55). In more recent years, state highways in the area have been
rerouted and new bridges built to carry the high volume traffic along
these routes, resuiting in the Middle Bridge once again serving [ocal
trafflc to and from Warsaw via the Whitakerviile Road. The bridge
continued to be used for ifocal traffic until 1975 when the structure was

condemned and ciosed to vehlculiar use.
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STRUCTURE DESCRIPTION

Middle Brldge (Plate 1) Is a suspension type structure, referred to
lecaily as a “swinglng bridQeJ' Thé bFIdge consists of an appreach span
measuring approxImately 120 ft and a maln span measuring approximately
462 ft. The wldth of the deck Is 12 ft wl+h a clear roadway width of 11
ft 6 1n.

The essential parts oflfhe structure are the towers, anchorages,
cables, and deck system. Indlvidual componenfs‘of the brildge are
structurally and artisticaliy unpretentlous, being straightforward
statements of functional and structural integrity. Individual

components are described below.

Substructure

The north tower (Plate 2a) of the bridge 1s supported by concrete
piers. The pleré are truncated pyramids and measure approximately 4 f+
at the top. At present, the piers are partially submerged due to the
construction of Lake of the Ozarks. An early photograph (Piafe 1)
indicates that the piers were weil above water fevel at the time of
construction of the bridge.

The south tower |s also supported by two concrete plers. These
piers are truncated pyramids set In the rock exposure (Plate 2Zb) on the
lower north face of Mt+. Jackson. The piers and concrete abutments at
the south entrance to the bridge form one monolithic portion of the

structure,
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a. North tower b. South tower support

c. Cross girders and "x" bracing

d. Girder attachment
PLATE 2. STRUCTURAL DETAILS
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Towers

. Two towers provide support for the suspension cables and deck
system. The towers consist of two legs fastened together by means of
cross glrders and "X" bracing (Plate 2a). Each leg is composed of a
slingie wlde flange, stee| beam, two "C" channels, and lacing bénrs. The
web of the wlde flange beam is oriented longitudinally with respect to
the bridge span and main cables. The "C" channels are attached to the
flanges of the wide flange member. Lacing bars provide cross bracing
between the "C" channels on the sides of each feg. Steel p‘lafes
attached to the inside flanges of the "C" channeis provide shear bearing
for cross girders (Plate 2d). The tower legs are tled to concrete plers
by four 2 in diameter bolts extending approximately 1 f+ & in above the
top of each pler and through the base plate of each ieg (Piate 3a).
Stee| cap plates at the top of each leg provide bases for 1*_he saddles,
speélal castings which carry the main cab_les. The saddies are fixed on
the bearing plates and have a radius of curvature which cradtes the
cable wire.

Girders, composed of two "C" channels spaced apart by steel plates
placed at regular intervals along the top and bottom flanges, provide
bracing between tower legs at the top and one intermediate point. Steel
rods with turnbuckie adjustments provide diagonal bracing between the
girders for additiocnal stability against lateral stresses (Plate Zc).

Components which form the lower leg and cross girder were shop
assembled using rivet connections. Legs were fieid erected one at a
time and cross girders then Instalied between pared legs to form each

tower. Fleld connectlions were made with bol'l's..
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a. Leg at pier b. South anchorages at Mt. Jackson

c. Main cable d. Bridge deck
PLATE 3. STRUCTURAL DETAILS
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Anchorages

Anchorages for the bridge consis+ of steei pins’set In concrete,
around which wires of the main cable are wrapped. Each anchorage
reportedly conslsts of thirteen steel pins (Bresee 1981: personal
communication). The north anchorage relles on gravity anchorage
created by the mass of the concrete encasement to resisT.sTress of the
bridge structure and vehicuiar loads. The south anchorage relies on
resistance of the sféne bluff into which the pins are set. At the
south anchorage, porTIons.of the pins are exposed as a result of
shearing away of part of the stone biuff (Plate 3b). Based on accounts

by G. R, "Babe" Bresee (1981: personai communication) and Shirk Kidwell

(1981: personal communication), the main cable wires are l|ooped around

the anchorage pins, each strand of wire being piaced around subsequehT

pins in succession.

Main Cables

Main cabies of the brldge consist of paraiiei wlres, strung in
place between anchorages, and bundled into acylindrical cable (Plate
3c). Wires are No. 9 steei strands having a diameter of 0.148 in/3.77
mm (A & H Engineering 1982:personal communication). Cable diameter is_5
in/12 cm. Information reported by the Benton County Enterprise, May 16,
1913, indicates that each cable consists of 700 wire s+trands.
Deck System

The deck system consists of floor beams, stringers, and fiooring

{(Piate 3d). Fioor beams are wide fiange, steei beams orlented laterally

to the span of the bridge and spaced 6 in on centers. A total of seven

. stringers, spaced 2 ft on centers, are laid perpendicularly to and on

10
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top of floor beams. Outslide stringers are "C" channels (flanges facing
inward) whife intermediate members are | beams. Flooring is dlmension
lumber of random width and is face nailed to wood blockings whlch are
boi ted to the center and outer stringers. The flooring.is spaced and
oriented peEpendIcuIarly to the bridge span, Two runners, each
consisting of dimenslon lumber laid three boards ﬁlde and end to end,
serve as driving surfaces for vehicular traffic. Cables of
approximately 18 strands of No. 9 wlire suspend the floor beams from the
main cables (Plate 4a). Notches cut into both top and bottom flanges at
each end of the beams and grooved castings attached to the underside and
each end of the beams generaliy carry and prevent siippage of the
suspénder cables (Plate 4b). Steel angles bolted diagonaiiy to the
undersides of the floor beams cross brace the deck. Each two bays of
the floor system is thus "X" braced providing greater rigidity in the
bridge deck {(Plate 4c).

Fioor cables consisting of No. 9 paraliel wires (20 strands east
side, 19 strands west side) run the fuil length of each slide of the

bridge. They were previousiy tied to the concrete abutments.

Railings

Side raliings are "C" profile steei channels. Uprights are set in
tine with and oﬁ top of fioor beams, with flanges facling outward.
Uprights are bolted to the outer floor girders and are braced by steei
strapping boited to both the upright and the floor beams, creating
trianguiar bracing. Three ralilngs spaced verticaily at intervals of 13

in resuit in a total ralling height of 4 ft above the bridge fiocoring.

11
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HISTORICAL BACKGROUND
The Osage River has been spanned by two bridges at the slte of

present day Middle Bridge. The first structure at this location was a

wood suspension bridge buillt In 1895 by Dr. Danlel Marlon Eddy. ODr.

Eddy was a medical doctor, an ophthalmologist, and an Inventor. He is

credited with a patent for the invention of at least one suspension

bridge and was a member of the Parls Academy of Inventors (Hayden.
1980:52), Construction of this first bridge was financed by

subscriptions ralsed among citizens of the county and by Dr. Eddy's

personal investment. This structure was operated as a toll bridge unti!

I+ was acquired in 1904 ;hrough a Joint effort of public subscriptions

and county fuhds and was conver+ea to a free bridge. The Yfree," or-
Orake Bridge as this first structure was known, was clcsed in 1905 and

again In 1913 as a result of cotlapsed decking and structural damage
caused when cattie were driven onto the bridge.

The 1913 accident occurred when Mr. H. L. Glmstead and his son,

J. H., of Edwards, Missouri, were driving a herd of cattie across the
free bridge. The cattie had been divided Into two groups. As the first
group reaéhed the south end of +He bridge, they stampeded and started

back across the bridge at +He same time the second group was starting

across. Thls caused the Tower cable on the north side of the brldge to
break near the anchor. Stringers on one side of the bridge broke

allowing some of the cross beams to slip out, and the floor turned over

as it fell (White and Miles 1969:11, 29c).

13
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The "free" bridge collapsed on March 22, 1913; and, within one
week, the Benton County Court had ordered Jno. M. Moss, Ex-officlo
Highway Engineer, to prepare pilans, specifications, and estimate costs
for a repiacement suspension bridge (Benton County Records 1913:381),
On May 7, blds were recelved from J. A. Dice and J. S. Kidwell of
Warsaw. For reasons unknown, the court rejected both bids, and Highway
Engineer Moss was instructed to recelve additional bids on the bridge.
A contract was awarded to the Kansas City Bridge Company at this time
for the steel to be used in construction of the bridge (Benton County
Records 1913:394). Within two weeks of the time it had rejected Dice's
and Kidwell's bids, the court reversed its decision and awarded the
contract then "on file In the County Cierks Offlce" to J. S. Kidwell and
C. F. Bibb (Benton County Records 1913:403), No reason was given for
the sudden reversal In the court's decision.

Work on Middle Bridge progressed throughout the summer months with.
no mention in court records or local newspapers of any Incident. The |
bridge was opened to travel on September 26, 1913, The occasion was
marked by a picnic celebration attended by only a "fair crowd," and
featured "music by the Cole Camp [Missouri] band, a trio of darkey
singers, and orators . .. " representing the state dairy and highway
commissions, the county highway department, and other organizations from

neighboring communities (Benton County Enterprise 1913:1). The bridge

was formally accepted as compliete by the county on October 8, 1913,

Lontractors

The Middle Bridge was built as a joint venture by J. S. Kidwell and

Charles F. Bibb, both of Warsaw, Missouri. There is no Indication _of

14
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the two men having coliaborated on projects before or after they bulit
Middle Brldge, aithough each is credited with other construction
projects in Warsaw. For example, 1n 1906, C. F. Bibb had the contract
for repalrs to the "free" bridge. The work included erection of a new
tower, replacement of fioorlng and hanger cables as needed, and
reinforcement of cables and anchorages (Hayden 1980:16). Bibb was
described as a "farmer, store keeper, cattle buyer, electrician, road
ana bridge buiider, fisherman, bandsman and surveyor," who conTInued‘
bullding houses, roads, and bridges until his death In 1941 (White and
Miles 1969:231-2). Perhaps Bibb's interest in bridge buiiding was
natural since his father, B. F. BIBb, was a éharfer member of the Warsaw
Bridge Co., organized In 1859 wifh the unfulfiiled intention fo bridge
the Osage (Hayden 1980:9).

Little Information Is avaliable to document J, S. Kidweil's
activities in either bridge buildlng or allled construction activities.
He is credited with construction of the Sagrada Bridge (demoiished 1931)
across the Osage at the county line between Benton and Camden couhfies
(Hayden 1980:23).

Whereas Charles Bibb spent his entire life in Warsaw, Kidweli was
not a natlve of Warsaw and, In fact, moved to Texas in 1919 where he
continued working in the construction  Industry. As early as
approximately 1909-1911, Kidwell was buiiding bridges In New Mexico énd
Utah, spending as much as 9-10 months of the year away from Warsaw
(Kidwel | 1981: personal communication). Even though Kidwell, ilke Bibb,

served as surveyor of Benton County and Is credited with buliding

15



RAER No, M0O-3

several houses In Warsaw, his move away from the area would at ieast
partially account for the [ack of data recorded about his activities.
Shirk and Lioyd Kidweil, sons of J. S., reiated that their father
compieted an eighth grade education but recelved his surveying and
construction tralning through correspondence courses and that he was
gifted as a mafhemé+iclan. Shirk Kidwel | further recalled that his
father prepared s+ruc+ura|lcaicula+Ions and drawings for Middie Bridge
(1981: personai communication). Efforts to iocate structural drawings
of the bridge have been fruitiess. However Shirk's recollection of his
father's design actlvities is probably accurate. J. S. Kidwell is
-credi+ed with producing "skillful drawings" for a suspension bridge at

Heath's ferry crossing in 1908 (Hayden 1980:23).

Bridge Construction
Information obtained from Mr. G. R. "Babe™" Bresee (1981: personal
communication) and Mr. Shirk Kidweil (1981: personal communication)

provides an historical perspective of the construction of Middie Brldge.

Both gentiemen recall working on the bridge construction crew when they

were teenagers. '"Babe" Bresee and Shirk Kidweli have been tentatively
identified as the youths shown holding the hammer drilis In an eariy
photograph (Plate 5). The construction crew was reportedly engaged in
widening the radius of the curve at the south entrance to Middie Bridge
shortiy after the bridge had been completed. Several of the créw
members, inciuding young Kidweli and Bresee, were reportedly involved In
the construction of the bridge Itseif (Kidwell }981: personal

communication; Bresee 1981: personal communication), Their descriptions

16
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of stringlng the cables of the Middle Bridge shed |lght on the process
and technlques used in erecting the structure.

According to Kidwell and Bresee, work proceeded sl|multanasous|y on
erectlon of the brldge towers and preparation of anchorages. As stated
previously, the legs and girders of the towers were shlpped to Warsaw
premanufactured and ready for erection. Records of Benton County Court
Indlcate that steel for the bridge - Including "™two towers, steel floor
beams, jolsts, ralls, etc." - was ordered from the Kansas Clty Brldge
Company (BenTpn County Records 1913:394), Upon completlion of anchorages
and erectlon of the towers, stringling of cables began. The operation
requlred an endless or "traveling" rope to be temporar!ly strung across
the river. Thls endless loop, powered by a one-cylinder engine on the
north bank of the river, drew the Indlvidual wlres for the maln cables
from one anchorage to the other.

Reels of wire weré placed at each anchorage. The free end of wire
from each reel was fastened around a grooved casting or "shoe," and the
resulting loop was hung In a groove of the travelIng wheel. The movling
wheel thus drew two wlres slmultaneously across the rlver. In the
constructlon of the Middle Brildge, two travellng wheels {(actualliy
bicycle wheels adapted for thils use) were attached to the looped cable.
The wheels were than drawn In opposlte dlrectlons by the cable so that a
+o+al-of four wires was drawn across the river wlth each cycle
comp | eted,

Shirk Kidwell recalled manning a posltlon at the base of the north
tower's east leg. As the travellng wheel pulled the wlre up to the leg,
he hooked the wire to a block and tackle and raised the wlre To.+he top

of the leg where it was sllpped Into the saddle. G. R."Babeﬁ Bresee

18
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recalled working atop one of the towers posltioning the wires In the
saddle. After the wire was generally placed, adjustments were made fo
achleve the proper sag. Shirk Kidweil recalled his father, J. S.
Kldwell, dlrecting the operation from atop Mtf. Jackson using a transit
to determine the proper adjustment to the wire and hand signalling when

the proper positioning was ach leved.

Modifications to Middle Bridge

Mfddie'Brldge is essentially unchanged from its original appearance
in 1913, County records and local newspapers make [ittle mention of
major repalrs or modifications to the structure other than 1+s being
condemned by the county on various occasions.

In October 1927, the brldge was determined unsafe by county
officials. Guards were posted at the bridge to res+r1c+ bridge traffic
to a maximum of three cars or ten head of cattie at any one time (Benton
County Records 1927:64-65). The Warsaw=Times (1927:1) reborTed at this
time that recent high water 1n the Osage had washed out the embankment
near the north tower and that placement of the pier on solld rock was
under consideration. The next day the court took a rather confusing
series of actions. They condemned the bridge, discontinued the services
of the two guards assligned the previous day, ordered that the Commerclal
Club of Warsaw be glven the authority to investigate and Help draw plans
for repairing the bridge tower, and recg!ved and rejected a bid from
Midland Erection Company for repalr of the tower (Benton County Records
1927:65). In session elght days later, the court awarded a contract to
the Woods Brothers Construction Company for erection of a retarded wall

d@glong the bank near the brlidge to prevent eroston. The contract calied

19
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for "6,000 $+Z of retarded wall, 100 f+ up the river and 60 f+ wlde, toO

be bullt of willow and cement" (Benton County Records 1927:66). No

further mention was made of repalrs to the tower, or of plans fo set the

pler on rock as had been anncunced by the Marsaw Tlpmes.

In 1936, the court allowed wages for_C. F. BIbb and hls workers for
work on the brildge flcor (Benton County Records 1936:402). The bridge
was condemned again in May 1943, as the north approach buckled under. the
Impacf‘of driftwood and backwater caused by flooding of the 0Osage
(Benton County Records 1943:124; White and Miles 1969:46¢).

The Court condemned Middle Brildge for a third time in 1955 (Benton
County Record 1955:19). No Indlcatlcn Is glven in court records or in
newspapers for thlis closing. Nor Is any mention made of repalrs to or
the reopening of the bridge. It was condemned for the final time In
1975 (Benton County Records 1975:254). The bridge had deterlorated to

the point that collapse of the structure from overloading caused by

rerouting of trafflic from Highway 7 was feared (Benton County Enterprise
1975:1)

Fleld Inspection of the bridge indicates that several stringers at
the south end of the bridge have been replaced wlth sectlons of railroad
trackage. Information provided by Shirk Kidwell (1981: persocnal
communication) reveals that storm cables, now mlssing, were originaliy
Instalied on Middle Bridge. The cables consisted of approxlmafely 12-20
wlres each held approximately 15 f1 away from each side and tied to the
floor deck. Field Inspsction located concrete anchors, probably used +o
secure the storm cables, set generally In |ine with and approximately

50-75 ft on either side of the north bridge abutment.

20
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Slgnificance

. The significance of Middle Bridge Iles in its functlon and deslgn.
This brldge and the structure which preceded it served as the major
access point between south Benton County and Warsaw. |In regional and
national contexts, the bridge provided access across the QOsage as part
of the Lakes to Gulf Hlghway system. The Lakes to Guif Highway was a
network of highways between the Great Lakes and the Gulf of Mexico.
Middle Bridge alsoc provided access across the Osage Rlver for the
portion of this highway between Warsaw and Springfleid, Missourl (Mlles
and White 1966:55; ﬁaf[onal Map Company, n.d.).

MIddle Bridge Is one of the remaining seven suspension bridges
built across the Osage Rlver_durlng the late nineteenth and early
twentleth centurles. I+t |Is further unique as one of only twelve such

. structures In the state of Missouri.

The bridge is signlficant structurally as a good example of
paraliel wire, suspension bridge construction. Design and consfructlon
of thls and other simliar bridges in the region by contractors having
only basic tralning In the discipline of bridge constructlion represents
an achlevement of conslderable sophistication. The use of manufactured
and pre-assembled componenfs {such as the steel tower legs and deck
framing members) In traditional nonindustrlal methods to solve a
speclal lzed need gives the structure a distinctive vernacular character.

The englneering and historlcal signiflcance of Middle Bridge has
long been acknowledged by resfdenfs of Warsaw and Benton County,
Missouri. The structure was determlined eligible for Inclusion in the
Natlonal Reglster of Historlc Places on 3 February 1981, according

. further recognition of its slgnlflcance.
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Appendix A

Scope of Work
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Appendix B
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SUMMARY STRUCTURE DATA

General
Bridge type: Suspension, 2 span

Length: Approach span: 120 £1/36.567 m
Main span: 462 1/140.818 m, (+2 ¥+ 9 In/.8382 m
maln span to abutment)

Widths Roadway: 11 ft 6 In/3.5052 m
Jowers
Helght: Approximately 31 ft 0 In/9.449 m (north tower)

ApproxImately 33 f+ 0 In/10.058 m (south tower)

Vertical Clearance:
14 f+ 7 In/4.445 m (north tower)
14 f+ 4 In/4.3688 m (south tower)

Construction: Two legs and two cross glrders, "X" braced with
cabies and turnbuckles. Each leg Is a composite of
one wlde large steel beam (15 In/38.1 cm depth) two
"CY channels (15 In/38.1 ¢m depth) facing outwards,
lacing bars (1/2 in/12.7 mm thickness), and (3/8
In/9.525 mm thlickness) gussets (3/8 1n/9.525 mm
thickness) to which brackets of the cross glrders are
attached. Leg components are rlvet assembled, girder
mountings and anchorings are bolt assembled. Saddies
for main cabies are of grooved castings, bolted to
tops of legs

Girders are of 2 "C" channeis (10 1/2 In/26.67 cm
depth) with spaced gussets top and bottom forming
boxed type glrders

Main Cables
Slze: 5 f1+/12.7 ¢m dlameter
Construction: Parallel wire, No @, wrapped at anchorages with No 9
wire
Anchorage: Wires looped around plns encased In concrete (north

end); around plns set in concrete fllled holes
drilled In stone biuff (south end)
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