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1. Name of Property

historic name JOHN MACK BRIDGE

other names/site number SOUTH LAWRENCE STREET BRIDGE 173-5880-1383

2. Location
street & number NE/SE 1/4, SE 1/4, SE 1/4, NE 1/4, S. 5, T. 288, R. 1E [ |not for publication
city, town WICHITA [ vicinity
state KANSAS code KS county SEDGWICK code 173 zip code 67202
3. Classification
Ownership of Property Category of Property Number of Resources within Property
] private O building(s) Contributing Noncontributing
XX public-local [ district buildings
[] public-State [Isite sites
[:] public-Federal structure 1 structures
[] object objects
1 Total
Name of related multiple property listing: Number of contributing resources previously
"Rainbow Arch (Marsh Arch) Bridges of Kansas" listed in the National Register 0

4. State/Federal Agency Certification

As the designated authority under the National Historic Preservation Act of 1966, as amended, | hereby certify that this
nomination [_] request for determination of eligibility meets the documentation standards for registering properties in the

National Register of Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60.
my opinion property @ meets [_] does not meet the National Register criteria. [:I See continuation sheet.

DECEMBER 4, 1991

Date

Siga of cen{?n official
ANSAS STATE HISTORICAL SOCIETY

State or Federal agency and bureau

In my opinion, the property D meets [:ldoes not meet the National Register criteria. (I see continuation sheet.

Signature of commenting or other official Date

State or Federal agency and bureau

5. National Park Service Certification

I, hereby, certify that this property is: kntered 1N tThW

(X entered in the National Register. W / National Register / /
DSee continuation sheet. L J ” 2 /7 2z 7 7 A

[]determined eligible for the National
Register. D See continuation sheet.

I:]determined not eligible for the
National Register.

[Iremoved from the National Register.

[Jother, (explain:)

2

Wature of the Keeper Date of Action



6. Function or Use

Historic Functions (enter categories from instructions) Current Functions (enter categories from instructions)
TRANSPORTATION : ROAD RELATED _TRANSPORTATION: ROAD RELATED
(VEHICULAR); bridge _(VEHICULAR); bridge

7. Description

Architectural Classification Materials (enter categories from instructions)
(enter categories from instructions)

OTHER: RAINBOW REINFORCED CONCRETE ;‘,’:I:‘:a‘m"
TIED ARCH
roof

other CONCRETE

Describe present and historic physical appearance.

The John Mack Bridge (c. 1930-1931) spans the Big Arkansas River
along lower South Broadway in Wichita, Sedgwick County, Kansas
(pop. 279,835). The structure is an example of a reinforced
concrete, tied arch, Rainbow Arch (Marsh Arch) bridge.

The John Mack Bridge is the largest extant bridge of its kind in
the nation and is the largest Marsh Arch bridge constructed in
Kansas, making it an extremely rare and important example of Marsh
Arch bridge construction. The structure maintains an extremely
high degree of architectural and structural integrity.

The eight span bridge has a north to south orientation, measuring
800 feet in length. The road deck measures 30 feet wide, a 5 foot
wide sidewalk runs the length of the bridge on both the east and
west sides.

The superstructure of the bridge is supported by massive concrete
piers. The piers sit in the shallow river, there is very little
debris around them.

Eight tied arches sit on the piers, connected with cast steel
rocker shoes. The arches are supported by vertical hangers with
each arch. Each arch is connected to its parallel member with a
concrete "tie." All concrete members are incised and panelled.

Visible deterioration on the bridge includes some spalling around
drain mouths underneath the deck, some craking on the hangers, and
some spalling on the sidewalks.

A four-lane street meets the north and south approaches to the
bridge. The four lanes merge into two lanes and are accepted by
the 30 foot wide roadway. The John Mack Bridge has served the
Wichita community as a two-lane bridge for sixty years.

A. G. Lichtenstein and Associates Consulting Engineers was hired
by the City of Wichita to study the rehabilitation potential of the
bridge in September, 1991. The firm's engineering report is
expected to be completed in December, 1991.

[:l See continuation sheet



8. Statement of Significance

Certifying official has considered the significance of this property in relation to other properties:
[Inationally [ ] statewide XX locally

Applicable National Register Criteria KJA [ |8 X¥c [ ]D

Criteria Considerations (Exceptions) [ JA [ |8 [ Jc [Jo [Je [JF [la

Areas of Significance (enter categories from instructions) Period of Significance Significant Dates
ENGINEERING 1930-1931 1930-1931
SOCIAL HISTORY 1929-1931

Cultural Affiliation
N/A

Significant Person Architect/Builder
N/A MARSH, JAMES B.

TOMLINSON, EDWARD

State significance of property, and justify criteria, criteria considerations, and areas and periods of significance noted above.

The John Mack Bridge (c. 1930-1931) is being nominated to the
National Register under criteria A and C for its historical
association with the growth and development of Wichita and for its
architectural significance as a reinforced concrete, tied arch,
Rainbow Arch (Marsh Arch) bridge, and is to be included in the
"Rainbow Arch (Marsh Arch) Bridges of Kansas" National Register
thematic resources nomination. The John Mack Bridge is the largest
extant bridge of its kind in the nation and is the largest Marsh
Arch bridge constructed in Kansas, making it an extremely rare and
important example of Marsh Arch bridge construction.

The bridge spans the Big Arkansas River along lower South Broadway
in Wichita, Sedgwick County, Kansas (pop. 279,835). The eight span
bridge has a north to south orientation, measuring 800 feet in
length. The road deck measures 30 feet wide, a 5 foot wide
sidewalk runs the length of the bridge on both the east and west
sides.

The design for the Rainbow Arch or Marsh Arch bridge was patented
by James Barney Marsh (1856-1936) in 1911 (U.S. Patent No.
1,035,026). Marsh writes in the patent application that, "broadly
speaking the object of the present invention is, to construct an
arch bridge of reinforced concrete in such manner as to permit of
a limited amount of expansion and contraction both of the arches
and of the floor which are, of course, the longest members of the
bridge."

The original patent described the fixed arch; the tied arch is a
later design but uses the same technology described in the 1911
patent. In the tied arch, the arches are connected to the top of
the piers with the use of cast steel rocker shoes. One of these
shoes was engineered to allow for expansion and contraction of the
structure and roadway. This design lacked the massive abutment to

)TE] See continuation sheet



9. Major Bibliographical References

SEE CONTINUATION SHEET.

Previous documentation on file (NPS):

E]preliminary determination of individual listing (36 CFR 67)
has been requested

Dpreviously listed in the National Register

Dpreviously determined eligible by the National Register

Ddesignated a National Historic Landmark

|:|recorded by Historic American Buildings
Survey #

[ ]recorded by Historic American Engineering
Record #

[XXsee continuation sheet

Primary location of additional data:
@State historic preservation office
[]other State agency

[ ]Federal agency

[:I Local government

l:] University

[_]other

Specify repository:
KANSAS STATE HISTORICAL SOCIETY

10. Geographical Data

Acreage of property LESS THAN ONE ACRE

UTM. Reference:
A |1|2| L§i216|816|0| |4|1|6|7|419|q
Zone Easting Northing

ClLad Blap il a-pdotaql sl

o et T e aten ST I o A e SRR

Zone Easting Northing

o e SR I I (R e BT OR

D See continuation sheet

Verbal Boundary Description

THE NOMINATED PROPERTY IS LOCATED ON THE NE/SE 1/4, SE 1/4, SE 1/4, NE 1/4, S. 5, T. 28S,
R. 1E IN WICHITA, SEDGWICK COUNTY, KANSAS ON A TRACT MEASURING 800 FEET FROM NORTH TO SOUTH
AND 40 FEET FROM EAST TO WEST WHOSE NORTHEAST CORNER IS REPRESENTED BY THE NORTHEAST CORNER
OF THE BRIDGE. BEGINNING AT THE NORTHEAST CORNER OF THE BRIDGE THE BOUNDARY PROCEEDS 800
FEET SOUTH, 40 FEET WEST, 800 FEET NORTH, AND 40 FEET EAST TO THE POINT OF BEGINNING.

See continuation sheet

Boundary Justification

THE BOUNDARY INCLUDES ONLY THAT AREA THAT IS HISTORICALLY ASSOCIATED WITH THE NOMINATED

PROPERTY.

EI See continuation sheet

11. Form PreEared B* :
@ ’

nameltitle

street & number __120 W. 10th

telephone __913-296-5264

city or town TOPEKA

state KANSAS zip code 66612
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absorb or resist horizontal thrust so a bottom chord or tie was
added to the arch to fill this function.

The earliest know Marsh arch in Kansas was built in 1917, the
latest in 1934. Construction of the reinforced concrete arches in
Kansas reached a peak in the late 1920s and declined after 1930.
"Kansas did not make extensive use of reinforced concrete spans
until the introduction by James Barney Marsh of the rainbow arch,
often referred to as the Marsh arch." (Jochims, Kansas
Preservation, p. 2, September-October 1980)

Marsh received his Bachelor's of Mechanical Engineering from Iowa
State College of Agriculture and Mechanical Arts (Ames, Iowa) in
1882. Between 1883 and 1896 he worked for the King Bridge Company
in Cleveland, Ohio in sales, design, and construction. In 1889 he
became the director of the King Bridge Company's general western
office in Des Moines, Iowa. In 1896 Marsh formed the Marsh Bridge
Company, which was reorganized as the Marsh Engineering Company in
1909.

Called the South Lawrence Street Bridge in plan specifications, the
John Mack Bridge was designed by the Marsh Engineering Company of
Des Moines, Iowa in August, 1929. It was outside the city limits
at the time of its construction. While this part of Wichita was
not annexed into the city until the early 1950s, South Lawrence
Street, which later became South Broadway, was the southern outlet
to Wichita and served as U. S. Highway 81 until it was rerouted.

A traffic survey taken by the Kansas state highway department in
1930 showed that 4,965 motor vehicles crossed the metal truss South
Lawrence Street Bridge (c. 1883) between 8 a.m. and 6 p.m. daily.

"Agitation for a new structure started after many Sedgwick county
residents had pointed out that the present structure, which has
been in existence for years, is inadequate for traffic in addition
to being dangerous....The new bridge will follow a course almost
due north and south as contrasted to the present structure which
follows a diagonal route across the river. As soon as the bridge
itself is completed the state highway department will construct
paving from the southern extremity to a point meeting with the turn
in the South Lawrence pavement due east of the Shadowland dance
pavilion. This connection will serve to eliminate a dangerous
curve." (Wichita Morning Eagle, 4 February 1930, p.3)
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The new South Lawrence Street Bridge was named after John C. Mack
(1867-1930), a newspaper publisher, senator, and member of the
Kansas state highway commission from Newton. His activity as
chairman of the roads committee of the Kansas House of
Representatives gave him the recognition as "father" of the Kansas
good roads system. He was appointed to the state highway
commission as the fifth district representative by Governor Ben S.
Paulen (1869-1961) in October, 1928. As the fifth district
representative Mack represented Wichita on the state highway
commission and is credited with the successful negotiations which
resulted in the contract for the new bridge.

Under Paulen's term as governor (1925-1929) the state highway
commission successfully designated a new state highway system, and
in doing so regained frozen federal aid for road and bridge
construction in Kansas. The Federal Aid System (FAS), which was
created in 1916, mandated that all states designate state highway
systems that would be maintained in part by federal funds. This
mandate resulted in the establishment of the Kansas state highway
commission in 1917. Since its establishment, the state highway
commission struggled against the desire for local control of the
road systems by the counties, jeopardizing federal aid to Kansas.
The South Lawrence Street Bridge was a federal aid project that
benefited from the tenacity of state highway system proponents such
as Mack and Paulen.

Oon November 20, 1929 the state highway commission approved the
Tomlinson Bridge and Supply Company's bid of $153,526 for the
construction of a concrete arch span bridge at South Lawrence
Street in Wichita. The action was described as "a virtual clean-
up of the 1929 road construction program." (Wichita Morning Eagle,
21 November 1929, p.2) The Tomlinson Bridge and Supply Company of
Garfield, Pawnee County bid out two other Kansas firms and two Iowa
firms for the project. The company had recently completed a bridge
between Hutchinson and Wichita and was currently building a bridge
over the Big Arkansas at Larned.

Work on the bridge began on January 30, 1930 with the excavation
of the footings; all work was supervised by the state highway
department's resident engineer on the project, B. J. Berson.
Eighteen months were allowed for the bridge's construction.

After the bridge's metal frame was erected, the footings, abutments
and/or piers were concreted. The hangers, the arch ribs, and the
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beams were concreted next. "Expansion plates were placed on the
beams in preparation for receiving the floor. Finally, the
intermediate ties, floor slab, wall copings and rail were poured.
Once the floor centering was struck the intermediate hangers were
concreted. Because the hangers had to be under full dead load when
they were concreted, the floor centering was struck no less than
ten days or more than twenty-one days after the rest of the
concrete was placed. The handrail was the last portion of the

bridge to be concreted." (Small, "Rainbow Arch (Marsh Arch)
Bridges of Kansas" National Register thematic resources nomination,
1983)

Dramatically, only a month into the construction of the new South
Lawrence Street Bridge, one of the middle spans of the old South
Lawrence bridge collapsed. The collapsed truss bridge originally
was part of a span across the Arkansas River at Douglass Avenue.
Subsequently, five of these spans were moved to become the old

South Lawrence Street Bridge. "The collapsed span was 100 feet in
length and the state men almost set a record in driving seven lines
and piles and laying a floor in three days." (Wichita Morning

Eagle, 5 March 1930, p.1)

In response to the clear need for the new bridge, Edward Tomlinson
attempted to finish the bridge ahead of schedule. Tomlinson was
arrested in September, 1930 for working his employees more than
eight hours a day. "In one of the most unusual complaints ever
filed in the court, Tomlinson, who holds a contract with the state,
is charged with having worked his employees more than eight hours
a day. The statute applies only to contractors or sub-contractors
who are working for the state." (Wichita Morning Eagle, 17
September 1930, p.5) A nominal fine of $50 was levied against
Tomlinson. The construction of the bridge provided employment for
a crew of twenty-two men, Tomlinson's unintentional oversight
clearly was overshadowed by the economic importance of those jobs.

The Globe Construction Company of Wichita submitted the low bid of
$24,306 for paving the approach to the new South Lawrence Street
Bridge and for the grading and culverts on State Highway 81 to the
state highway commission in October, 1930. The bridge and the
paved approaches were completed in mid-July, 1931, a crew of
thirty-five men accomplished this 1labor. Two thousand, seven
hundred feet of concrete paving connected the bridge to the
pavement. The total cost of the bridge, paved approach, and right-
of-way acquisition was $191,000, with the cost of the bridge proper
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right on target with the original bid.

" ...the handsome new bridge across the Big Arkansas river on South
Lawrence....is a thing of architectural beauty with its rows of
arches in gleaming white concrete, replac(ing) an antiquated span
across which motorists for the past year have been crawling in fear
and trembling." (Wichita Morning Eagle, 26 May 1931)

The Wichita Chamber of Commerce and the South Side Improvement
Association sponsored a gala celebration to mark the completion of
the bridge on the evening of July 22, 1931. Five thousand people
attended the ceremony and dance which followed. It was at this
ceremony that the new South Lawrence Street Bridge was officially
named the John Mack Bridge, in memory of the state highway
commissioner that made the bridge possible. The celebrants danced
on the bridge's concrete deck until midnight to the Bob and Laura
Collins Orchestra. The Bob and Laura Collins Orchestra was playing
at the Shadowland dance pavilion that week; the Shadowland, located
near the southwest bank of the Big Arkansas River, was closed for
the event. When the dance was over the bridge and the new section
of the highway were opened.

The John Mack Bridge has served the Wichita community for sixty
years. The structure maintains an extremely high degree of
architectural and structural integrity and is eligible for the
National Register. Strong community support for its preservation
and continued active use has been demonstrated by the Save the John
Mack Bridge Committee petition which gathered over six thousand
signatures in May and June, 1991. Since that time the City of
Wichita has hired A. G. Lichtenstein and Associates Consulting
Engineers to study the bridge for its rehabilitation potential.
The firm's engineering report is expected to be completed in
December, 1991. The John Mack Bridge continues to serve the
Wichita community as a two-lane bridge.
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South Lawrence Avenue Bridge of Marsh Arch Design Now Under Construction
on Highway 81.

Tomlinson Bridge & Supply Co. |

Ed Tomlinson, Proprietor

Garfield, Kansas

South Lawrence Avenue Bridge of Marsh Arch Design—Spanning the Arkansas
River—Now Under Construction on Highway 81,
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KANSAS STATE HISTORICAL SOCIETY

HISTORIC PRESERVATION DEPARTMENT

Center for Historical Research
120 West Tenth * Topeka, Kansas 66612-1291
913-296-7080 * FAX 913-296-1005

December 4, 1991

Ms. Carol Shull

Interagency Resources Division
National Park Service

National Register Branch

1100 L St., N. W.

Room 6111 (Code 413)
Washington, D. C. 20240

Dear Ms. Shull:

We are pleased to submit the following property for listing on the
National Register.

John Mack Bridge
(Wichita, Sedgwick County, Kansas)

S'?serely youij:>
" B

CANAAAATL_
amon Powers

State Historic Preservation Officer

At n i,

enc.
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1. Name .

historic Masonry Arch Bridges of Kansas

and/or common' N/A

2. Location

street & number  See individual nomination forms ~ N/A__ not for pubiication
city, town N/A ' — vicinity of N/A
state . N/A ; ,code N/ A ‘ county. N/A . code: . N/A
3. Classification
Category Ownership Status Present Use
____district ____ public X __ occupied -t ____ agriculture ____ museum
— building(s) ___ private j X __unoccupied —___ commercial — park
—structure: X __ both - work in progress ___educational ___private residence
—_site Public Acquisition Accessible — entertainment —religious

— object —_in process x__yes: restricted — government — scientific

x thematic —— being considered X . yes: unrestricted = ___ industrial .. —X_transportation

—.no — military —other:

4. Owner of Property

Multiple ownership -- see individual nomination forms.

name
street & number N/A

N N/A
city, town N/A — vicinity of /A state /

5. Location of Legal Description

courthouse, registry of deeds, etc. See individual nomination forms.
street & number N/A
city, town N/A state N/A
6. Representation in Existing Surveys
~ Inventory of Historic Bridges
titte Kansas Department of Transportation has this property been determined eligible? ___yes X _no
1980-1983
date — federal X state ____ county ___ local
depOS“oW for survey records Kansas State Historical SOCiEtY
city, town _ Topeka state  KS 66612




7. Description

See individual nomination forms.

Condition Check one Check one
—excellent _ deteriorated ____ unaltered —_original site
—_good —___ruins ____ altered ____moved date
___ fair , —__ unexposed

Describe the present and original (if known) physical appearance

The Kansas Department of Transportation (KDOT) carried out a statewide inventory of
historic bridges between 1980 and 1983. The bridges to be included were identified
through computer printouts developed by KDOT, from information supplied by the counties
(since almost all of the historic bridges were located on secondary rather than the
primary road system), and by direct observation by field personnel. All bridges were
inspected by KDOT personnel, and all of the bridges included in this thematic nomination
were inspected by staff of the Kansas State Historical Society (KSHS).

All of the bridges included in the four subclasses which together make up the
Masonry Arch Bridges of Kansas thematic nomination were jointly evaluated by
representatives of KDOT, KSHS, and the State Historic Preservation Officer.

Most of the bridges in each subclass are alike or quite similar in their methodology
and techniques of construction. Little historical information is available on many of
these small bridges. For example, the designer, builder, and date of construction are
not known on a large number of the inventoried bridges in these classes. Often bridge
plaques which may have contained that information have been removed, or the county's
records are not complete or have been destroyed. Many times there is little to choose
from in differentiating among individual bridges of these subclasses other than condition
and the likelihood of preservation. Technology and individual historical significance
are usually not factors.

The purpose of the KDOT survey and the. subsequent evaluation was to identify a
representative selection of bridges of each class or subclass and nominate to the
National Register those candidates which meet the criteria of eligibility. Through this
approach KDOT and KSHS hope to preserve for posterity some examples of each type of
bridge.

* k% k% % k% k% k k *k % k¥ % % %

The bridges included in this nomination are representatives of the arch bridge
class. This class is made up of stone arches, reinforced concrete arches, filled
spandrel concrete arches and open spandrel concrete arches. These categories represent
17.5% of the identified historic bridges in Kansas.
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7. DESCRIPTION Continued

Listed below, by subclass, are the thirty-two bridges which make up this thematic
nomination:

Stone Arch
Polecat Creek Bridge, 5 miles west and 2 miles south of Douglass, Butler County
Esch's Spur Bridge, 3 miles south and 3 miles west of Dexter, Cowley County

Middle Creek Tributary Bridge, 1% miles south and % mile east of Homewood, Franklin
County

North Branch Otter Creek Bridge, 2 miles south and 8% miles west of Climax,
Greenwood County

Bullfoot Creek Bridge, 4 miles south and 1 mile east of Vesper, Lincoln County

Spring Creek Tributary Bridge, 8 miles south and 5 miles east of Lincoln, Lincoln
County

Lander's Creek Bridge, south edge of Goodrich, Linn County

Morton County WPA Bridge (Bear Creek Masonry Bridge), 3 miles north and 6 miles west
of Richfield, Morton County

Pawnee River Tributary Bridge, 8 miles south of Bazine, Ness County

Vermillion River Tributary Bridge, 5 miles south and 1 mile east of Onaga,
Pottawatomie County

Rush-Russell County Line Bridge, 11 miles north of Otis, Rush County

Brush Creek Bridge, * mile south of Coyville, Wilson County

Filled Spandrel

Cottonwood River Bridge, north edge of Cottonwood Falls, Chase County
Hudgeon Bridge, 10 miles south and 3% miles west of Girard, Crawford County

Parsons Labette Creek Tributary Bridge, 1 mile east and 1% miles south of Parsons,
Labette County
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7. DESCRIPTION Continued
Harris Bridge, 3 miles north and 4 miles west of Americus, Lyon County
Maxwell's Slough Bridge, 1 mile south of St. Paul, Neosho County
Cut-Off Bridge, 6% miles south and 1 3/4 miles east of St. Paul, Neosho County
Township Line Bridge, 3 miles west of Rozel, Pawnee County

McCauley Bridge, % mile south of Auburn, Shawnee County

Open Spandrel

Verdigris River Bridge, % mile north of Madison, Greenwood County

Hackberry Creek Bridge, 12 miles west and 11 miles north of Jetmore, Hodgeman County

Reinforced Concrete Arch

Muddy Creek Bridge, 3 miles east and 1 mile north of Douglass, Butler County

Eight Mile Creek Bridge, 1% miles north and 2 miles west of Rock, Cowley County
Walnut Creek Bridge, 1) miles south of Wellsville, Franklin County

Belvidere Medicine River Bridge, north edge of Belvidere, Kiowa County

Labette Creek Tributary Bridge, west edge of Parsons, Labette County

Pumpkin Creek Tributary Bridge, 2 miles west of Mound Valley, Labette County

Jake's Branch Bridge, 6 miles south and 1 mile west of Louisburg, Miami County
Pennsylvania Avenue Rock Creek Bridge, south edge of Independence, Montgomery County
State Street Bridge, east edge of Erie, Neosho County

01d Maid's Fork Bridge, 2 miles west and % mile north of Nekoma, Rush County
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7. DESCRIPTION Continued

The stone arch bridges included in this nomination consist of limestone arch rings
which spring from and are disposed between abutments or piers. Limestone spandrel walls
rest on these arch rings and are used to retain the earthen fill which loads the arch.
This earth loading allows for even distribution of the live loads and helps to strengthen
the arch. The structural design of the filled spandrel concrete arch bridge is similar.
Instead of limestone arch rings, spandrel walls, piers, and abutments, reinforced
concrete is substituted. The earthen fill remains the same. In some instances,
reinforcement was increased and concrete was utilized as the fill. We refer to these
bridge simply as reinforced concrete arches. In the case of an open spandrel arch, the
reinforced concrete arch ring or rings spring from and are disposed between the abutments
or piers. The roadway deck is supported by reinforced concrete cross-spandrel walls or
columns that rest on the arch ring or rings. No spandrel walls are used.

The nominated bridges include examples of variations and combinations of the above
types. The North Branch Otter Creek bridge features limestone ring stones and spandrel
walls with a concrete arch ring. The Landers Creek bridge consists of a limestone arch
ring with concrete spandrel walls. The Brush Creek and Jake's Branch bridges combine the
use of corrugated metal and concrete to form the arch ring, while limestone is used to
form the spandrel walls and ringstones.



8. Significance

Period ' Areas of Significance—Check and justify below

___ prehistoric ___ archeology-prehistoric __ community planning ____ landscape architecture____ religion

__1400-1499 ____ archeology-historic ____conservation — law ____science

____1500-1599 ____ agricuiture —___economics —_ literature —sculpture

__ 1600-1699 ____ architecture ____education — military ____social/

—__1700-1799 ___ art ____engineering ____ music humanitarian

_x 1800-1899 ____ commerce ____exploration/settiement ___ philosophy — theater

—x 1900~ ____ communications —_industry ___politics/government x__ transportation
____invention __ other (specify)

Specific dates Sece individual forms Builder/Architect gSee individual forms

Statement of Significance (in one paragraph)

The individual components of the thematic nomination "Masonry Arch Bridges of
Kansas" possess integrity of location, design, setting, workmanship, feeling, and
association and meet criterion C of the National Register eligibility requirement: "that
embody the distinctive characteristics of a type, period, or method of construction,

"

Stone arch bridges were popular in Kansas for many reasons, a major one being that
the stone was often available locally. Thus a larger amount of the money expended for
the construction could be retained within the area than would be true with the purchase
of a metal structure. It was also often possible to use local workers on the project.
This approach sometimes had its drawbacks as the quality of local stone and workers would
vary widely. Generally speaking, stone bridges were more expensive initially to
construct than metal bridges. Walter Sharp, a major stone arch contractor in Kansas,
estimated the cost differential at 107 in 1904, although this too was somewhat
misleading. Those contractors proposing steel bridges would often lower their bids
$100-$500 when they found themselves as competitors to stone contractors. An additional
selling point for stone bridges was their strength. There was ample evidence that they
were far better able to withstand the periodic floods than were their metal counterparts.

The relatively low cost and widespread fabrication of iron and steel bridges in the
19th century and their overrated permanence put them slightly ahead in sales. By the
first decade of the twentieth century, however, the combination of steel and masonry and
the economic production of cement in Kansas promoted a rapid return to masonry
construction.

Many claims were made for concrete and the positive aspects of its use in bridge
building. It was said to be a permanent material, far more durable than stone, and one
which actually increased in strength with age. A concrete bridge was said to be
frostproof, fireproof and floodproof. The concrete, it was thought, would permanently
protect the steel. In the arch bridge the support for the roadway is below, and it was
felt that the roadway could be widened without destruction of the original investment,
with the possible exception of the railing. 11

Although concrete, in itself, is far from™an aeéthetically pleasing compound, it can
be moulded into intricate designs. Decorative ornamental features, which would have been
prohibitive costwise for a community planning a bridge in any other medium, now became
possible.



9. Major Bibliographical References

See continuation sheet.

10. Geographical Data

Acreage of nominated property __See individual forms
Quadrangle name __See individual forms Quadrangle scale _See individual forms

UTMReferences See individual forms
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Verbal boundary description and justificétion

See individual forms

List all states and counties for properties ovérlapping state or county boundaries

state N/A code ? county * code

state code county code

11. Form Prepared By

name/title Larry Jochims, Research Historian

organization Kansas State Historical Society date 4=4-85
street & number 120 West Tenth telephone 913-296-3251
" cityortown  Topeka state  KS 66612

12. State Historic Preservation Officer Certlflcatlon

The evaluated significance of this property within the state is:

— national _X _state — local

As the designated State Historic Preservation Officer for the National Historic Preservation Act of 1966 (Public Law 89—
665), | hereby nominate this property for inclusion in the National Register and certify that it has been evaluated
according to the criteria and procedures set forth by4he National Park Service.

State Hlstoric Preservation Officer signature _ M / M

title Executlve Director, Kansas Sta 1stor1cal Society date April 23, 1985

Foi'm nsaon’ly
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8. SIGNIFICANCE Continued

Local labor gangs were often employed by contractors so again much of the
construction expense remained within the community. The use of local aggregates could
also significantly reduce the cost of a structure as did the availability of Kansas
produced cement. Some contractors, such as Walter Sharp, even purchased rock crushers
and used local fence stone. It is not surprising that the quality of the final product
bore a direct relationship to the quality of the cement and aggregate used in the
construction.

The vast majority of the early reinforced concrete structures were built from
patented designs. These patents actually related more to the placement and type of
reinforcement than to the outside appearance of the bridge.

The person with the largest number of such patents was Daniel B. Luten of
Indianapolis, Indiana. His company, the National Bridge Company, and its Kansas agent,
Topeka Bridge and Iron Company, were responsible for the greatest number of filled
spandrel and reinforced concrete bridges in the state.

Luten was granted many patents dealing with various aspects of reinforced concrete
arch bridge construction. He was granted so many patents in fact that he was able to
tell the Kansas Engineering Society in 1914 that "A safe and durable concrete bridge can
undoubtedly be erected without infringing any patent. But it is a serious question
whether a reinforced concrete arch can be erected without infringement." Although the
royalty figures varied, the Luten Engineering Company usually claimed 107 of the contract
if any of their patents were used.

Because it was virtually impossible to build a reinforced concrete arch bridge
without using one of his patents, the royalty costs for bridge companies, states,
counties and municipalities became burdensome. The company was continuously involved in
litigation throughout the midwest. A number of lawsuits charging patent infringement
were filed in Kansas by Luten's attorneys against local units of government. The issue
was not settled until 1918 when the state attorney general successfully argued that
Luten's patents were invalid, and the cases were dismissed.

No attempt will be made to discuss all of the intricacies of Luten's patents and
construction details as modifications were made over the years. One of his first was
patent #649,643, granted May 15, 1900. It consisted of uniting the abutments of an arch
bridge by means of a tie or ties placed beneath the water line of the structure. This
relieved the abutments of some horizontal strain and provided a foundation for the
bridge. At the same time the ties were concealed from view, offered no obstruction to
flow, and prevented stream bed scouring. Luten initially recommended the use of timber
as he felt this was practically permanent if placed under water. In later refinements
the ties were steel and covered with concrete. This "floodproofing pavement" allowed the
bridge to be constructed without pilings or even soil foundations. This enabled a saving
in initial construction as one could decrease the amount of material in the abutments.
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8. SIGNIFICANCE Continued

It also gave a solid support for centering and the aprons along the edge of the pavement
extending several feet into the stream bed rendéred the bridge virtually "floodproof."

A patent filed May 17, 1902 [818,386] gives the basic reinforcement theory of Luten
Arches. It was an arch having "embedded therein a plurality of tension members passing
alternately across the rib, said members being low at the crown and high at the haunches,
and each of said members passing alternately across the rib at different longitudinal
points from the others." The theory was that the tension would occur 'at alternately
opposite edges of the arch in limited regions only. The steel was located in those
regions and extended continuously from one end to the other for convenience of placement.

Topeka Bridge and Iron was responsible for the construction of a great number of the
filled spandrel and reinforced concrete bridges in Kansas. The company used both the
Luten designs as well as a patent obtained by Lloyd B. Smith of Topeka. Without the
destruction of a bridge it would be impossible to determine whose reinforcement design
was employed.

Smith had worked for four years as assistant engineer with Missouri Valley Bridge
and Iron Works in Leavenworth before coming to Topeka in 1904 as chief engineer of Topeka
Bridge and Iron. That company initially manufactured steel bridges at its shops in
Topeka, but that fabrication was discontinued in 1914 due to unsatisfactory freight rates
and the increased demand for concrete bridges. Adapting to the changes, the company
continued as a construction company chiefly involved in concrete bridges and deep
foundations. In addition to his bridge patent, Smith received four others for river bank
protection.

The final type of construction being presented is the open spandrel type. It is
difficult at this time to determine why this particular style might have been selected
over the filled arch design. Several considerations often went into its selection. The
solid earth fill was generally used for small spans and flat arches. If, however, the
arch was large and especially semicircular, the open construction was found to be less
expensive. In other instances it was selected, even when it was more expensive, to
reduce the load on the foundations. It is also possible by selecting either the solid or
open spandrel type to adjust the imposed loads on the arch to the type desired. The
loads on the arch rings with open cross spandrel chambers or arcades are concentrated
loads. The distribution of loads in earth filled arches was uncertain in most cases. In
addition to preventing this uncertainty the open spandrel construction also prevented
water from collecting and soaking into the arch masonry. The style could also be used as
an aesthetic feature. By building open chambers crosswise and having the openings appear
on the spandrel faces, the design presented a lighter appearance and at the same time
showed plainly the plan of construction. When a heavier and more massive appearance was
desired sidewalls were used and all the spandrel openings closed. These curtain walls
could be thinner and hence less expensive than the retaining walls of the earthen filled
structures. Because both the colonnade and arcade styles left major portions of the
bridge's substructure exposed more finishing and architectural treatment was often deemed
necessary.
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8. SIGNIFICANCE Continued

Although an arch is merely a means of transforming generally vertical, or nearly
vertical, loads into diagonal thrusts, the masonry-concrete arch bridge is more than a
strictly utilitarian structure. The remaining examples exhibit construction techniques
no longer utilized. They are the physical remains of experiments in the evolution of
concrete reinforcement and patented theories, as well as the legal battles involved in
protecting those patents. They were constructed using local funds and when possible
local labor and natural resources. They are also major remnants of the '"good roads"
movement within the state. By the turn of the century the ever expanding needs for
readily available markets impressed upon Kansans the necessity of all-weather roads as

well as safe and secure river crossings.

Henry Tyrrell, the author of Artistic Bridge Design, concluded that "the bridges and
structures erected by a people or nation reveal their degree of aesthetic taste and are a
measure of their culture and civilization. Bridges should be strong enough to last and
beautiful enough to be worth preserving." The nominated bridges are worth preserving.

THIS STATEMENT REFLECTS CURRENT KNOWLEDGE AND IS SUBJECT TO AMENDMENT
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11. Harris Bridge National Register [ <SP 7 22/
Attest
12. Hadgepn Bridge wﬁﬁmﬁ"’ﬁé‘f{eepef M éco’u%'r-t— 77/5/?5'
Attest
13. Jake's Branch of Middle Entered in the %(eeper M 7/)74J/
Creek Bridge Naticaal Begister - " S
Attest
14. Labette Creek Tributary fubstantlve WeP¥ewKeeper &% gﬂ)ﬂ vt 7é’/55/
Bridge /
Attest

Sge ol mon g / —
15. Landers Creek Bridge Eatered In $Rs %Lﬁ‘e/eper M«/ #”A’J

g P

National Register -
Attest

16. Maxwell's Slough Bridge Substantive Wewlew Keeper ef;é( 5/)’00-0)4* 7 ﬁ/é;)/
: 7~

Attest
17. Middle Creek Tributary Entered In ¥88 MI‘ Al Dgeer e
Bridge National Register -
Attest
ofay S o Y /
18. McCauley Bridge aibalonilve WovTew Keeper &‘4 éwazn’m-u 7/-7’ X 5
L4 , L
Attest
19. North Branch Otter Entered in the %L'fﬁ)er M 7/1%/1’
Creek Bridge Fational Registem
Attest
Yamt o~y , L. > P
20. Muddy Creek Bridge wdiranbiys Hoglow Keeper @{(/’700‘77"" 7/5‘%'5
/ 7/

Attest
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21. O0ld Maids Fork Bridge  Entered in tha = _rgro OlebosetBope) 1)/

National Regist

Attest
29. Parsons Filled Arch Substantive Haview Keeper W B reme 7A9/f s
Bridge 7 7
Attest
23. Pennsylvania Avenue Rock Ya¥reg Th ¥ jf‘F(eepet‘ W 2 /)—/H/
Creek Bridge National Reglst ; )
Attest
24. Polecat Creek Bridge buﬁsﬁm;é' f&;fe' Keeper @ fﬁ«omwu 7[’#7/
| /7
Attest
: goiredl T0 VBA —
25. Pumpkin Creek Tributary En .1 Regleter<{Keeper >/}
Bridge Bationa: T “ - 7/
Attest
926. Spring Creek Tributary Sugﬂ?ah?‘iﬁ‘m Keeper .ﬁ% é’«o vena 7 /J,éf
Bridge i 7
Attest
_ Entered In BHM - ' ;
97. State Street Bridge National Registew eeper ¢;>¢ilz44Ag/Z§;yuﬂu/ 7/9743"
(74 7
Attest
. Giuatertive MavTew . e
98. Township Line Bridge Caat 4 Havisw Keeper m é,:aautmw 7Zj/y)/
77
Attest

99, Verdigris River Bridge Entered in 488 #ﬁe/eper "M Z/ﬁ“'Ai’

National Regilstep
Attest

30. Vermillion Creek Tributary .o . . _Keeper g'g 4 ;g A oé@/yg
Substantiva Heviow i

Stone Arch Bridge
 Attest




NPS Form 10-900-a
(7-81)

United States Department of the Interior
National Park Service

National Register of Historic Places
Inventory—Nomination Form

"

" Continuation sheet Item number Page

-

Multiple Resource Area
Thematie Group

Name Masonary Arch Bridges of Kansas Thematic Resources

State __KANSAS BetteoCo viothes
&

Nomination/Type of Review Date/Signature

3l. Walnut Creek Bridge hﬁﬁ'iﬁﬁi eper 7/%5,
National Reglster 7 Wik

Attest
32. Pagnee River Tributary “bﬂm Keeper @},{ 4))«’00{474— //ﬁ/fﬁ/
ridge ive Noview & £ :
' Attest
33. Silver Creek Bridge ’mﬁﬁﬁ’;"mmKeeper ’ZZ% éi@u{ﬂﬂ :‘ /[Jd{fj
' Attest
*34. Chicken Creek Bridge R¥stenlive HeW&@ Keeper 4 8&—-4( J/f/ 7>
77
gotored 1u the  Attest
35Thomas Arch Bridge Naticnal Reglster Keeper P a/f 0
Attest -
36. Keeper
Attest
37. 2 | Keeper
Attest
38. Keeper
Attest
39. Keeper
Attest
40. Keeper

Attest
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Mason@ry Arch Bridges of Kansas TR,

Butler County <« s#Rer’ —ubstantiyg Review 1085
KANSAS Working No. oJ
Fed. Reg. Date -
Date Due: LS 7'// ﬁ//L.L’
Action: _&~ACCEPT _Z—-2 —FS
O resubmission ——RETURN
J nomination by person or local government ——REJECT
(T owner objection Federal Agency:
[ appeal
Substantive Review: [ sample (3 request [ appeal [J NR decision

Reviewer’s comments: ﬂ S /\enﬁﬂ/ /{:4'2 b )/ /%, oo ave Bar— o, ol (oo Grroren®”

”’) il 7 5 ol | AL 99""“‘/ Recom./Criteria ,4&;&‘/ ﬁ: <
Ruretyinf il e o 0y matic »Z?*V w0b0loooee Revi A oL
ﬂm é < a:%i)(jw % M ‘}) ,f Jario D;‘:I:)vl::re %76\/&-—/

Date 7/2/g5

CJTPD?{ Ho— féé/ "r“../ e ,l/lt/n/ 7
anel Mj g o Goo,:/. Ouvtrall, z M%Z/?ZJ‘ZZ)J& ewlhs ¥ pagak ‘ml'ébt“mun on":,h:#“ 'ccéaj ipoémr‘v’w;m.

* Nomination returned{or: technical corrections cited below
substantive reasons discussed below
1. Name
2. Location
3. Classification
Category Ownership Status Present Use

Public Acquisition Accessible

4. Owner of Property

8. Location of Legal Description

6. Representation in Existing Surveys

Has this property been determined eligible? [ yes O no
7. Description
Condition Check one Check one
[ excellent [ deteriorated 3 unaltered O original site
[ good [ ruins [ attered Cmoved  date
3 tair (] unexposed . . ;
/\/ufb : % //»/ﬂ/)r“'-"?’ﬂ" sie Ha covtn Lffen

Describe the present and original (if known) physical .pp..,:/w alins e ol Fore af H /ﬁ/,-,..' e T
. U’Z ,',Z/,"’_ % ” &A—/
Esumm'ary paragraph AP e f/ K cove IIUAST?
completeness — % ) Z ‘ ‘
[ clarity Wﬁv )’4 ‘/nu.%,&(f olo bl imectodlol ar— o b T
[ alterations/integrity A :;/ aeh @ : 7“"; J L /W ron- (/lm ,é;,%“ ) %’
Smdlryalmlon /Z' Ut MZ /'o&”'%q//tm 7> )‘A«z 7 mﬂﬂ:fp—e?é;),‘_., ek
««Mo/) ? A)/.f enPafe l yé_ _@(‘7‘6‘4_,/% 6& mm’cy;(ﬁ‘é Trey 2



8. Significance L /’ P ,a&{«,éo( )é‘)e /»an-/ AM
ind #  Signifi Check §7ﬂ %7 ’ . ,
Period W AMVOIN o st £ e qoecle ormothuctin ol

*Gpscitic datsdd Builder/Architect (% ool ,A;W Moo gt A Mo o srilicatiine
Statement of Significance (in one paragraph) 7 ! 4

047’“% ,M:W,‘a)aégw
(O] summary paragraph y.w; ool Torre Kw : s§f6~/9F0 9 ol /nia«,_oy —dn 4(7.«._/

(3 completeness ) i L/ ’
O clarity = /M’a - 7 anet /&)fw/bvn% W// Aaroes 75&»17\4077&/1»-_
(] applicable criteria -7'0/97‘— . '

[ justification of areas checked

[ relating significance to the resource
[ context

[ relationship of integrity to significance [ b
[ justification of exception /\';;’;"0 d

Kother - . A0/ cbal o M%(Js;,,,, Forel 7o b w,mai) 2lmn? iclnAe el s M
u@nwl arAl "”"&k} wduf'/*ﬂfof At mc/on, e Aoen— z%/ C'mﬂ/s(?‘/woum,(

Aot

2N

9. Major Bibliographical References

10. Geographical Data

Acreage of nominated property
Quadrangle name
UTM References

Verbal boundary description and justification

11. Form Prepared By

12. State Historic Preservation Officer Certification
The evaluated significance of this property within the state is:

national state local

State Historic Preservation Officer signature

title date

13. Other

[ Maps

[J Photographs
(] Other

Questions concerning this nomination may be directed to

Signed Date Phone:

Comments for any item may be continued on an attached sheet



Post Initial Nomination Entries

See individual property file within Masonry Arch Bridges of
Kansas TR for any entries completed after the original

nomination.

Resource Name

County, State

Reference Number

Beaver Creek Native Stone Bridge
Hitschmann Cattle Underpass Bridge
Hitschmann Double Arch Bridge

Fox Creek Stone Arch Bridge

Fort Fletcher Stone Arch Bridge

East Stone Arch Bridge-Lake
Wabaunsee

Southeast Stone Arch Bridge-Lake
Wabaunsee

Barton, KS
Barton, KS
Barton, KS
Chase, KS

Ellis, KS
Wabaunsee, KS

Wabaunsee, KS

08000296
08000298
08000299
06001164
01000385
09001170

09001171




KANSAN STATE HISTORICAL SOCIETY

CENTER FOR HISTORICAL RESEARCH
120 West Tenth - Topeka, Kansas 66612 - 913/296-3251

KANSAS MUSEUM OF HISTORY
6425 South West Sixth = Topeka, Kansas 66615 - 913/272-8681

May 9, 1985

Ms. Carol Shull

National Park Service

National Register of Historic Places
U.S. Department of the Interior

440 G. St., N.Ww.

Washington, D.C. 20240

Dear Ms. Shull:

Enclosed is a thematic nomination for the "Masonry Arch Bridges of
Kansas." It includes 32 structures for the subclasses of bridges covered
by the nomination.

After extensive research and evaluation these structures were selected
fron the Kansas Department of Transportation's statewide inventory of
historic bridges. This represents the second thematic nomination of
bridges for Kansas--two years ago we submitted a thematic nomination of
Marsh Arch bridges. We expect to continue to deal with our historic
bridges in that manner; in fact, a researcher is now at work on a thematic
nomination for high (through) truss bridges. Should additional
information be received which identifies other masonry bridges as meeting
the National Regsiter criteria, this thematic nomination could be
expanded.

Sincgrely,

Joseph Snell
tatg Historic Preservation Officer

caf
. SNELL, Executive Director MAXINE BENSON, Director of Publications
;.E)SBEEEH’::' vVvJ %?CHMOND. Assistant Executive Director RICHARD D. PANKRATZ, Director, Historic Presefv. ation Dept.
PORTIA ALLBERT, Library Director THOMAS P. BARR, Historic Properties Supervisor
EUGENE D. DECKER, State Archivist LARRY JOCHIMS, Research Historian
MARK A. HUNT, Museum Director MARILYN FOSTER, Director of Development
THOMAS A. WITTY, State Archeologist NYLE H. MILLER, Executive Director Emeritus

PATRICIA A. MICHAELIS, Curator of Manuscripts EDGAR LANGSDORF, Executive Director Emeritus




85001425
KS0015
85001438
KS0015
85001422
K$S0017
85001420
KS0035
85001423
KS0035
85001433
KS0037
85001428
KS0059
85001445
KS0059
85001444
KS0073
85001426
KS0073
85001424
KS0083
85001418
KS0097
85001439
KS0099
85001431
KS0099
85001436
KS0099
85001440 <
KS0105
85001421 y
KS0105
85001430
KS0107
85001434
KS0111
85001432 x
KS0121
85001437
KS0125
85001441
KS0133
85001429
KS0133
85001446
KS0135
85001442
KS0145
85001435
KS0165
85001427
KS0177
85001419
KS0205

Muddy Creek Bridge

Masonry Arch Bridges of Kansas
Polecat Creek Bridge

Masonry Arch Bridges of Kansas
Cottonwood River Bridge
Masonry Arch Bridges of Kansas
Bucher Eridge

Masonry Arch Bridges of Kansas
Esch’s Spur Bridge

Masonry Arch Bridges of Kansas
Hudgeon Eridge

Masonry Arch Bridges of Kansas
Middle Creek Tributary Bridge
Masonry Arch Bridges of Kansas
Walnut Creek Bridge

Masonry Arch Bridges of Kansas
Verdigris River Bridge

Masonry Arch Bridges of Kansas

TR

TR

TR

TR

TR

TR

TR

TR

TR

North Branch Otter Creek Bridge

Masonry Arch Bridges of Kansas
Hackberry Creek Bridge
Masonry Arch Bridges of Kansas

TR
TR

Belvidere Medicine River Bridge

Masonry Arch Bridges of Kansas
Pumpkin Creek Tributary Bridge
Masonry Arch Bridges of Kansas
Labette Creek Tributary Bridge
Masonry Arch Bridges of Kansas
Parsons Filled Arch Bridge
Masonry Arch Bridges of Kansas
Spring Creek Tributary Bridge
Masonry Arch Eridges of Kansas
Bullfoot Creek Bridge

Masonry Arch Bridges of Kansas
Landers Creek Eridge

Masonry Arch Bridges of Kansas
Harris Bridge

Masonry Arch Bridges of Kansas

TR
TR
TR
TR
™
TR
TR

TR

Jake’s Branch of Middle Creek Bridge

Masonry Arch Bridges of Kansas
Pennsylvania Avenue Rock Creek
Masonry Arch Bridges of Kansas
State Steet Bridge

Masonry Arch Bridges of Kansas
Maxwell’s Slough Bridge
Masonry Arch Bridges of Kansas
Pawnee River Tributary Eridge
Masonry Arch Bridges of Kansas
Township Line Bridge

Masonry Arch Bridges of Kansas
Walnut Creek Tributary Bridge
Masonry Arch Bridges of Kansas
McCavley Bridge

Masonry Arch Bridges of Kansas
Brush Creek Bridge

Masonry Arch Hridges of Kansas

TR
Bridge
TR
TR
TR
TR
TR
TR
TR

TR



