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(HAWKEYE AVENUE BRIDGE)
FORT DOOGE, WEBSTER COUNTY, IOWA

Carries Hawkeye Avenue over the Des Moines River

East End: 15.401158.4707109
West End: 15,401081.4707120

Fort Dodge North, Iowa
City of Fort Qodge, Iowa

Vehicular and Pedestrian Bridge

1919

The Hawkeye Avenue Bridge is a well-preserved exampie
of an open spandrel reinforced concrete arch bridge,
The bridge was designed by the Fort Dodge City
Engineer, C. H. Reynolds, and constructed by Koss -
Construction Company of Des Moines, Iowa.

The Hawkeye Avenue Bridge was documented Dy Dennett,
Muessig, Ryan & Associates, Ltd., Iowa City, lowa for
the City of Fort Qodge in 1985, Hans Muessig served as
the Historian and Photographer.
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Historical Background

Increasing settlement of the Iowa territory in the late 1B40s
brought with it the fear of Indian attacks. As the result of pressure
from settlers, an army fort, Fort Clark, was established in August 185D
on the banks of the Des Moines River. The fort was later renamed Fort
Dodge and finally abandoned in mid-1853., The post trader and posimaster
purchased the fort and its buildings in January 1854 and Surveyed a

townsite, which was called Fort Dodge.1

In 1856 Fort Dodge was designated the county seat of HWebster
County, contributing to its survival as a viable community. In addition
to fertile farmliand, the area surrounding the town encompassed abundant
coal and gypsum deposits, By 190D the city had a thriving economy based
on gypsum and plaster, coal mining, and the city's position as a

regional farm and market center.

The first crossing of the Des Moines River in the northern part of
Fort Dodge, known to many as Bobtown, was a two-span iron truss bridge
built in 1B76. The bridge served its purpose well until perhaps the
second decade of the twentieth century. By this time the amount of
traffic over the bridge prompted many residents of Bobtown to begin

agitating for a new structure.

lH M. Pratt, History of Fort Dodge and Webster County Iowa (Chicago:
The Pioneer Pub11sh1ng Company, 1913}, pp. 151, 153.

: *
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In August 1917 the residents of Bobtown submitted a petition with
seventy-five signatures to the city council requesting a new bridge.
The residents argued that the bridge was too narrow and unsafe for
automobile traffic. Several mothers claimed that their children had
been nearly run down by speeding automobiles and had been forced to
cling to the sides of the bridge, as the old bridge did not have any
sidewalks., The city council took the petition seriously and instructed
the city engineer, C. H. Reynolds, to study the possibility of adding a

sidewalk to the existing bridge and report back at the next meeting.2

At the 4 September 1917 meeting, Reynolds gave his report on
improving the Bobtown bridge. Evidently he did not favor any
improvements, for the council recommended that he prepare plans for a
new reinforced concrete bridge.3 The choice of reinforced concrete
rather than steel was probably dictated by three factors., First, due to
the continuing war in Europe, steel was in short supply and difficult to
obtain in quantities sufficient for a truss bridge., Second, the cost of
reinforced concrete bridges was usually less than a comparable steel

truss. Finally, arch bridges were considered more desirable

aesthetically.

The cost of building a new bridge apparently stalled the project

until January 1919. At the 28 January meeting of the c¢ity council,

2"[C'ity Council] Minute Book, City of Fort Dodge," City Clerk's 0ffice,
Fort Dodge, Towa. Book 14, pp. 90, 94 (Minutes of the August 21, 1917
meeting)., Fort Dodge Messenger and Chronicle, 22 August 1917, p. 1.

3“[City Council] Minute Book, City of Fort Dodge,"” Book 14, p. 104.
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Reynolds was again instructed to prepare pians for a "reinforced
concrete bridge." The bridge was to have a 30-foot roadway and two
6~foot sidewalks. The estimated cost of the bridg; was $60,000.
Construction on the bridge was to begin as soon as practical in the same

location as the old Bobtown bridge.4

At the 4 March 1919 city council meeting, Reynolds presented plans
and specifications for the new bridge, which were then accepted, The
council instructed the city clerk to advertise for bids for the
construction of the bridge, and to accept bids until 1 April 1919. The

advertisement appeared in the Fort Dodge Messenger and Chronicle on

7 and 8 March. Prospective bidders were required to submit a $25
deposit for a copy of the plans and specifications, and a bond check

equal to ten percent of their bid.5

The city clerk reported at the April 1 council meeting that four
bids had been received., The bidders were Koss Construction of Des
Moines, Iowa; N. M. Stark; C. E. Larson; and the Omaha Structural Steei

Bridge Company. Koss' bid was the lowest, at $49,999.00, while Omaha's

4urcity Council] Minute Book, City of Fort Dodge,” Book 14, p. 337.
Fort Dodge Messenger and Chronicle, 29 January 1919, p. 1.

Sv[city Councill Minute Book, City of Fort Dodge," Book 14, pp. 352-3.
Fort Dodge Messenger and Chronicle, 7 March 1919, p. 11.




Open Spandrel Bridge(ﬁﬂ@ouz?ﬂa
HAER-IA-17 RBuemwiuit.,
Page 6 “Eauwewn

was the highest at $66,50D.0D. The contract was formally awarded to

Koss Construction by the city council at their 8 April 1919 meeting.6

By 1919 the choice of a reinforced concrete arch bridge was not
particularly unusual. This bridge type was developed in Europe in the
Tate 1880s, with the first such span designed by a Frenchman, Jean
Monier. Monijer originally was a landscape architect and used wire mesh
to strengthen concrete pots and urns. Subsequentiy he turned. to arch
bridges, imbedding a layer of mesh near the intrados of the arch.
Although Monier probably did not entirely understand the importance of
the mesh in improving the strength of the arch, nearly two hundred

bridges were built in Europe based on his patent.7

Meanwhile, several engineers in the United States had been
experimenting with various methods of reinforcing concrete. W. E. Ward
showed, in 1871-72, that concrete beams could best resist tension if
iron rods were placed at the bottom of the beam. In 1B81 S. Bissel
received a patent for a bar-reinforced concrete arch bridge, but there
is no record of any bridges ever being built on his system. Three years
later, Ernest L. Ransome developed the now universal method of twisted-

bar reinforcing., The first bridge built using this system was Ransome's

6“[City Council] Minute Book, City of Fort Dodge," Book 14, p. 364.
Bids of Koss Construction Company and the Omaha Structural Steel Bridge
Company on file at the city clerk’s office, Fort Dodge, Iowa., "[City
Councill Minute Book, City of Fort Dodge," Book 14, p. 378. HNothing is
known about the Koss Construction Company.

TDavid Plowden, Bridges: The Spans of North America. (New York: The
Viking Press, 1974), p. 238. Edwin Thacher, "Goncrete and Concrete-
Steel in the United States," Transactions, American Society of Civil
Engineers, Part E 54: (1905) 43B,
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Alvord Lake Bridge in San Francisco’s Golden Gate Park, completed in

1889.8

Credit for improving on Monier's reinforced arch goes to another
Frenchman, Joseph Melan, who patented a system using I beams in 1892,
Two years later the first Melan arch built in the United States was
erected in Rock Rapids, Iowa. During the following decade nearly three
hundred spans were built in the United States employing Melan's system

or improvements to the system.g

One center of concrete arch bridge construction was Iowa. A
number of significant bridges of this type were built in the siate,
including the Sixth Street Bridge over the Des Moines River in Des
Moines, several bridges in Cedar Rapids and Jowa City, and the 586-ft.
(178.61 M,) seven-span bridge over the Cedar River in Hater1oo.10
Perhaps the major encouragement for this activity was the research
carried out by the faculty and students at Iowa State College in Ames.
Dne faculty member, Conde B. McCuliough, later hecame a bridge engineer

for the Oregon Highway Department, where he designed some of the best

known and most impressive concrete arch bridges in the world.

Most of the concrete arch bridges built in the two decades
following the Rock Rapids bridge were closed-spandrel bridges, that is

they consciously or unconsciously were designed to appear like stone

8P1owden, p. 298,

hacher, p. 439,

10744,
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arch bridges. Indeed, many of the early bridges were faced with stone
or imitation stone, But starting in 1915 perhaps, a number of
significant highway bridges were built with open spandrels. Most of
these bridges were located in Minneapolis and were designed by C. A. P,

Turner and Frederick W. Cappelen.

Although neither the selection of a concrete design nor the
particular rendition for the Bobtown or Hawkeye Avenue Bridge is
unusual, it is to Reynolds' credit, as a self-educated engineer, that he
was able to design both an attractive and functional reinforced concrete

arch bridge.

Construction on Reynolds' bridge began about the middle of April,
1919 (this was a condition of the contract with Koss). A week later the
local paper noted that the old bridge had been closed and that a foot

bridge for pedestrians had been constructed.11

The only cluyes regarding the contractor's progress on the bridge
following this initial newspaper article are the monthly work summaries
contained in the requests for progress payments submitted to the city.

These are summarized below:

6 May 1919: Koss submitted a bill for $1,334.50 for work completed on

the bridge, This included 730 cubic yards of excavation - presumably

11Fort Dodge Messenger and Chronicle, 24 April 1919, p. 5.
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for the abutments - and $422.50 for the materials for falsework and the

pedes trian bridge.12

6 June 1919: During May, an additional 900 cubic yards of earth was
excavated for the abutments, as well as 30 cubic yards of rock for the
abutment footings. The old truss bridge was completely removed and Koss
comptieted 35 percent of the work in removing the old abutments and pier.
One arch center was complieted and 298 cubic¢ yards of concrete were |

poured (presumabiy for the piers or the abutments).13

8 July 1919: During June, Koss completed one abutment and backfilled
the earth around it. The ol1d abutments and pier were now 40 percent

14
removed,

15 August 1919: During July and the first weeks of August, Koss
continued to work on the abutments and piers. A second arch center was
completed and the forms for the spandrels were finished on the the first
arch. The old abutments and pier were now 85 percent removed. A total

of 627 cubic yards of concrete had been placed.15

9 September 1919: During the remainder of August, Koss compieted the
excavation for the second abutment and began pouring concrete for that

abutment. The forms for the second arch were finished and the pier and

12“[City Council] Minute Book, City of Fort Dodge," Book 14, p. 414,
13"[City Council] Minute Book, City of Fort Dodge," Book 14, p. 453.
14urcity council] Minute Book, City of Fort Dodge," Book 14, p. 497.

15"[City Council] Minute Book, City of Fort Dodge,” Book 14, p. 517.
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abutments for the old bridge were completely r"emoved.16 The Tocal
newspaper reported that only the forms for one arch and the roadway were

still to be compieted, along with the bridge ra1’11‘ng.17

7 October 1919: Koss completed the third arch center and forms during
September. Since the previous progress report an additional 900 cubic
yards of concrete had been placed, indicating that the arches,
spandrels, and deck were probably f‘inished.18 A week Tater the local
paper reported that only the sidewalk and railing were unfinished and
that, except for the Tights, the bridge would be completed in late

October'.lg

on November 11, 1919 the ¢ity council approved the final payment
for the bridge. Koss was still having difficulty obtaining the lamp
posts, and a portion of the final payment was withheld until the lamps
were installed. On June 8, 1920 the city council accepted the bridge as

complete and paid Koss the withheld amount.20

The Hawkeye Avenue Bridge will be replaced during the 1986
construction season,

16“[City Council] Minute Book, City of Fort Dodge," Book 14, p. 533.

17Fort Dodge Messenger and Chronicle, 11 September 1919, p. 12.

1B"ECity Council] Minute Book, City of Fort Dodge," Book 14, p. 555,

19Fort Dodge Messenger and Chronicle, 14 Dctober 1919, p. 6.

2O"ECity Council] HMinute Book, City of Fort Dodge," Book 14, p. 589;
Book 15, p. 92.
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Engineering Description

The Hawkeye Avenue Bridge is an open spandrel reinforced concrete
arch bridge with three spans. The center span has a clear span of
85 ft, 6 in, (26.06 M,); the other two spans have a clear span of
83 ft. 3 in. (25.38 M.). Counting the abutments and the river piers,
the bridge is 312 ft., (95.10 M.) long and 42 ft., (12.80 M.} wide between
the handrails. The bridge contains two 6 ft. (1.83 M.} sidewalks and a
30-ft, (9.14 M.) roadway. The roadway is located at 103 ft. 6 in,
{31.55 M.) above datum, or 26 ft. 6 in. (8.08 M.) above low water on the
Des Moines River {(which is 77 ft, (23.47 M.)). The roadway is slightly
crowned to allow for water drainage and the entire bridge itself is also
crowned. The roadway at either abutment is slightiy over 2 ft. lower
than the roadway at the center. The bridge is entirely symmetrical in
construction details and qimensions about its center, except for the
varying depths of the abutments and two river piers, and the extension

of the south handrail on the west end of the bridge.21

The foundations of the bridge rest on bedrock, which is limestone
in the Fort Dodge area. C. H. Reynolds, in the drawings for the bridge,

estimated that the bedrock was located at 70 to 74 ft. (21.34 M. to

2lAH dimensions and descriptions of construction details are from the
original construction drawings of the bridge. "Reinforced Concrete
Bridge over the Des Moines River, Ft. Dodge, Iowa. Engineering
Departiment] C. H. Reynolds, City Englineer]. Feb{ruary] 1919. 8ridge
No. 3" City Engineer's Dffice, Fort Dodge, Iowa. (Three sheets, ink on
vellum}. These drawings have been copied photographically and are part
of this documentation project, HAER IA-17-15 through HAER IA-17-17.
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22.56 M.} above datum, or about 3 to 7 ft. (.91 M, to 2.13 M.) below low.
water. The abutment foundations consist of reinforced concrete placed
directly on cleaned and roughened bedrock. Both abutments are keyed
into the bedrock to effectively transfer the compressive forces of the
arches to the stone, The drawings are unclear as to exactly how the two
pier foundations are to be tied to the bedrock. The specifications for
the bridge simply state that:

The foundations shall be concrete down to the depth shown on the

g]ans or to such dept@ as will in the opinégn of the engineer,

insure perfect stability of the structure,

It is very 1ikely that a keyway was excavated into the bedrock to
some depth for the pier foundations, Koss Construction billed the city
for a total of 98 cubic yards of "wet rock excavation".23 Given the
footprint of the two abutments and two piers this amount of rock

excavation would amount to an average depth for the keyways of 1 ft,

8-1/2 in, (.52 M.).

The two abutments are shaped roughly like an open-topped earth-
filled box with one side miésing. The base of the abutment - the bottom
of the box - is reinforced concrete approximately 3 to 4 ft; (.91 K. to
1.22 M.) thick, The front wall of the abutment tapers upward from the

base. At the base the front wall is 2 ft. 9 in. (.84 M.) and at the top

22"Specifications for a Reinforced Concrete Bridge," Typescript, city
clerk's office, City of Ft. Dodge, Iowa, p. 2. Note that these
specifications are reproduced as Appendix 1 of this report.

23“[City Council] Minute Book, City of Ft, Dodge,"” Book 14, p. 555.
The minutes of the October 7, 1919 city council meeting include Koss's
next to final estimate and bill for work completed on the bridge.
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1 ft.. 3 in. (.38 M,} thick. The two side walls are also tapered:

4 ft. 3 in. (1.30 M.) at the base and 1 ft. 3 in. (.38 M.) at the top.
The reinforcing in the walls consists of 1/2 inch- and 3/4-1nch square
steel bars Taid horizontally and vertically, and wired together at all
intersections, The front and side walls are tied into the base by
vertical reinforcing bars. Within the abutment additional triangular-
shaped concrete buttresses have been placed to transfer the compressive
forces of the arches to the base of the abutment. Each abutment also
has four short butts that form the spring points for the arch ribs,
Each butt is tied to .the abutment and the triangular reinforcing
buttress by twelve 7/8-inch square reinforcing rods that also extend
into the arch itself. (There is a construction joint at these butts,
The arches themselves were formed and poured after the abutments and
piers were completed.) Each abutment was probably completed in one
pour, i.e. all of the concrete needed to make up the abutment was mixed
and placed in the abutment form in one operation. The drawings and a

visual inspection of the abutments show no construction joints,

The two piers are essentially unreinforced concrete monoliths
except for the butts that form the spring points for the arch ribs, It
is likely that each monolith was completed in one pour, although the
specifications did allow “Horizontal joints in the piers provided
keyways at Teast six inches deep and not closer than twelve inches from

24

any face are Teft in the concrete." At the cap of each pier eight

butts were formed to serve as the spring points for the arch ribs,

24"5pec1’f1’cat1’ons...," p. 4.
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Twelve 7/8-inch square reinforcing bars are anchored in the pier and
extend from the butt into each arch rib, A series of reinforcing bars
(called dowel bars) also were embedded in the pier to serve as an anchor

for the spandrel walls above the pier,

Each span consists of four arch ribs. Each rib is 5 ft. (1.52 M.)
wide, 1 ft, 6 in, (.46 M,) at the crown, and 2 ft. 9 in. (.84 M.) thick
at the butt at a pier or abutment, The arch ribs are properly described
as "three-centered arches,” that is, the crown portion has a different
radius than do the two haunches. The crown of the center span has an
intrados {the radius to the inside, or soffit, of the arch) of 66 ft.
(20.12 M.) and an extrados (the radius to the top of the arch) of
73 ft. 9 in. (22.48 M.). The haunches of the center span arch have an
intrados of 68 ft. 7 in. (20.90 M.) and an extrados of 77 ft. 7 in.
{23.65 M.). The crown of the two side arches have an intrados of
63 ft. 3 in. (19.28 M.) and an extrados of 70 ft., 8-1/2 in. (21.55 M.).
The haunches of the side spans have an intrados of 72 ft. 1 in.

(21.97 M.) and an extrados of 81 ft. 10 in. (24.94 M.). The use of
three centers for the arch and different radii for the intrados and
extrados of the arch ribs results in the ribs which taper in thickness

from the spring to the crown.

The arch ribs were poured in forms placed on centering, a
scaffoliding designed to hold the forms and also give them their arch
shape. Once the centering and forms were in place, the reinforcing bars

for the entire rib were placed in the form. Each rib was then poured in
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25

five segments in order to equalize the stresses on the centering. The

first segment poured was the crown of the rib, followed by the two
haunch segments from the butt on the pier or abutment to 8 ft. ffom the
crown segment, Finally the two gaps between the crown and the haunch
segments were poured.26 At the points where the spandrel walls join the
arch ribs, horizontal construction joints {essentially a concrete-
concrete platform) were formed around the dowel rods previously placed

in the ribs.

Each span of the bridge has eight spandrels per arch rib. These
spandrels are concrete reinforced with 1/2-inch square steel bars. They
are 15 inches (.38 M,) thick. The spandrels over the outer ribs are
4 ft, 8 in. {1.42 M.) wide; those over the inner ribs are 5 ft,

{1.52 M.) wide. The arch spandrels and the paired spandrels over the
piers were poured following the completion of all of the arch ribs.
Horizontal construction joints were left at the top of the spandrels and
extra reinforcing bars were left exposed to tie the spandrels to the

floor beams.

25Reyno]ds also specified that all the arch ribs were to be poured for

all of the spans before the centering was struck under any span to
further equalize the stresses on the centering. ‘“Specifications ...,

p. 4.

26A detailed discussion of the construction of reinforced concrete arch
bridges, including the use of centering and the sequence of pouring
arches, can be found in Webster, George S. and Henry H. Quimby, “Walnut
Lane Bridge, Philadelphia," Transactions, American Society of Civil
Engineers 65: {1909) 423-461, It is very likely that Reynolds, himself
a member of the American Society of Civil Engineers, read and utilized
the information in this article as well as many others published by the
American Society of Civil Engineers.
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C. H. Reynolds designed the bridge so that the deck and the floor
beams were integral units, constructed in three sections to allow for
expansion., This provided more overall strength to the structure than if
the floor beams had been separate from the deck. The floor beams are
located on top of each spandrel and consist of four 1/2-inch square
reinforcing bars that run along the bottom side of thé béam and are tied
up onto the tops of the spandrel walls. The beams are all 15 inches
wide and 18 inches tall, A series of reinforcing bars extend from the
beam up into the deck., The deck is a 9-inch thick slab reinforced with
3/4-inch square bars laid longitudinally on 9-inch centers and 1/2-inch

square bars laid transversely also on 9-inch centers.

The center four floor beams and deck were the first to be poured
on each span. This was followed by the two floor beams and deck located
over the haunches of each span, The deck of these portions rested on
top of the abutment walls or the pier spandrel walls at one end and on a
portion of the floor beam poured as part of the crown section. This

arrangement produced four expansion joints per span.

The bridge has a reinforced concrete hand railing on each side of
a simplified spindle and banister style., This railing is similar to the
original railing which was replaced at sometime., At each end of the
railing and above-each pier electric light fixtures provide jllumination

for automobiles and pedestrians.

Underneath each sidewalk Reynolds designed a pipe alley for an

18-inch water main., At the time the bridge was constructed water mains
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were not installed, and it is not known whether pipes ever were put in

p'!ace.27

The paving of the bridge was not included in Koss' contract and
there is no information about the original paving, The current pavement

is a bituminous surface,

. 2Tuspecifications ...," p. 4.
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Biographical: Charles Henry Reynolds 1874 -~ 1929

C. H. Reynolds served as the city engineer for Fort Dodge from
1898 until his death in 1929. During that time he designed and
supervised the erection of at least four bridges, as well as the new
¢ity water works, which was under construction at the time of his death,
As city engineer, Reynolds was also involved in more mundane affairs,
such as laying of the first permanent brick sidewalk, and paving the
many miles of city streets. "“Another improvement which took place under
his direction and of which he was exceptionally proud, was the selection
of numbers for city streets in place of the names which they formerly

had.“25

In addition to his duties as city engineer, Reynolds served for
twelve years as the county surveyor of Webster County, and as principal
drainage engineer for Webster and surrounding counties, He also did

freelance engineering work for nearby towns,

Reynolds was born on 3 December 1874 near Manchester, Iowa. At
the age of two, his family moved to Fort Dodge where he resided for the
following fifty years., Reynolds attended the public schools of Fort
Dodge and graduated with a high school diploma. Following graduation he
began working as assistant city engineer, apprenticing under Mr. tasley,

the then current city engineer. Reynolds "later took a correspondence

280. H. Currie, "Memoir of Charles Henry Reynolds," Transactions,
American Society of Civil Engineering 94 (1930): 1705,
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course in Engineering, which he completed with a very high standing."zg

He also undoubtedly corresponded with and visited the faculty and staff
in the Engineering Department at the Jowa State College, and with the

Iowa Road Commission, both in Ames.

Reynolds was appointed city engineer in 1898 and was reappointed
repeatediy during the next thirty-one years, despite numerous changes in
Tocal politics and c¢ity government, 1In 1919 he was accepted as an
Associate Member30 of the American Society of Civil Engineering,
Reynolds was also very active in the local fraternal organizations of
the city. He was a Past Exalted Ruler and Past District Deputy Grand
Exalted Ruler of the Elks Lodge and Past Commander of the Calvary
Commandery of the Masonic Lodge. He was also a member of the Knights

Templars, the Eastern Star, Shepherds of the White Shrine, and Za-Ga-Zig

Shrine.31

Reynolds died on 1 November 1929 after a protracted iliness. He

was survived by his wife of thirty-two years, two daughters, and a

32
son.

291114,

30The highest honor accorded an engineer without a formal engineering
degree,

310urrie, "Memoir ...," p. 1705,

32Fort Dodge Messenger and Chronicle, 2 November 1929, p. 1.
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SPAXCIFICATIONS
FOR '
& REINFORCAD CONCHETS. BRIDGE,
WRK TG BE JONE, |

These apecifioatinnes and plans entitled *Reinforeed
Conerete Dridge over the Tes Loines River, City of Fort Ivdge,
lawa, * and marked Sheets flo. 1 to 5 intlusive, are to De
oonsidered as do=ordinate pzria of one dooument, the two to=
gether mutuslly explaining each ether, and forming the
somplote apmit&oatiom for the structure,

Yhenever the plans sro referrcd to torein, 1t is uncer
stood thzt the above mentionsd plans &ro moont.

I-DCA"ZIOE 0] STRUCTUIU..

the etructure io located on a street Croscing the
les Loinen river just nortk of the l1illinois Central kailsved
bricege, The zits is now occupiod Wy a steel bridce sonslstin.
of two opans restin: on stonc aoutments anc piexr, The releotive
poaitions of the cld ond pew atructure aro snowe on the ploas.

. The net strunrturye will ooneist of threc reinforcec
conerete zrel oponc,.

SC0rk Q CORTLACT,

This contrect will includo the furnishing of &ll meterials
en¢ lalor necessary to btuild and fully oomplets the structuro,
anc $0 do all othor worl: outlined in thece aspecifinstions or
the anrcomparnying plane, The work to be cone will intluce the
recoval of the present ctcel btridge and the pior to elavation
77.00 cnd ths abhutments to elevation 85,00, The oontrzetor will
be required to donstruct ond maintain properly lighted & temporary
bridge six feot wide for foot traffico only, during construetion
of the nsw bridge.

The old stecl btridge inclucive of the wooden {loox
bosomas the property of the contructor and moy be disposed of
as ne sees fit, sxsopting thit it must bo revoved Tfrom the aite
at the completion of the work,

The contractor ahall fill in abutmentz ¢t the ends of tne
bridso and arsund the outside of the end wlls to tas nlope
ahown on shest Yo, 1, This filling sholl be donce at the time anid
in tho mammer dirocted Wy tho Imzinoer,

The contrast doco not includs the paving of the Lridge,
1t is intonded that the contrertor ohmll supsily all tools,

lobor ond metexicls to fully oomplete the sirurture notﬂth:tmdlnr
criy omiamiono in the plans or opetifiecctions,

wle
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UATIRIALS,

Jio cement shall be usecd exent estadlished bronds of
Fortlend cament which will suscessfully pase all teste reconrended
vy the Americak Soclety for Teating Moterisla, Aus, 16, 1909,

Lomh bidder shall name in his tender at lesst three )
stamdord trands of ¢encrt whiech he proposes to use and in the 4
event of bis secwring the foptract the cacent he pelectin shall S
be one of thess, :

The sond aizll bte clecn river sand, well grided in
sizec up to that retained on a {* weToenm, ond ahalld be Jree fron
maé, olzy, and all foreign moetter,

The stone unced iall B¢ hard ¢lean ¢rusher run of the
edzes xpoificd for the d&iff¢ront nixturss tul me¢ stone paczine
a {* soxcen mhcil De wood,

sarsened pchbles oy be used in plede of lxroken nlonc,
These must e Iree from all forcign mutter aac be Tetained on &
L™ sorocy and poss & 1i° xoreen,

tho contrictor mry use the stones in the old piecr und
cuutments in thc nevw plers wlov the spring line providing csth
ttone it wurreunded Yy not less thm 6™ of concrete and nc stone
iz eloser than G* to the {ace of 3 pier, or he way c¢rush the
stone for use #s ¢oars¢ cgqreqale of the cize eperific
seotion ané shall B of meditm ArBde and Shalil %G Dol . ——
by the opcn heéarth prosefs, In a1l oilic resperts they 22 oeet
the requirencnt= of the epecifidilions jor concreic reirnforrement
ters edapted By the Rssacintioa oF Rnericen steel rmnufeciures,

FHUNDAT IORS,

The Loundation: whill aAll be foncrete dotn to the
€cpth shovm on plens er to suth other depthe as will in the
opinion of the enginecr, insure perfect ntobllity of the stru~ture,

The engincer retzins the rizht to mzlko surh ehonges in
th¢ footinr decign ez he ray €cel adriscule and deairoblce,
ticder shzl) nrme £ prine per Cu, Yd, for additional conorete end .
per pound for additionzl rcinforcin. stecl in the foundctiong,

MIALHE AR BLiCI06 COmCREIE,

ihe ¢oacrete shall Le Qompoued of cement, sLd &Ré
brolren stong, oX sersened grevel, mixed with €lcmn woter in the
Proportions heroincfter mentioned, /1 Conercte cpecilficd herein
shell be based wpon the assucpiion that one Larrd ol sirtlend
“mont ic eguivelont to 4 cubic feet and all proportionian. nust
be done by mems of eorcfully gamsed vhicellayrows or othur
£yperatus of coparity wdch will Le detexrudned Y the engiacer,

Al mixing shill be done by pochincyy, ermenting that
Tor the hendridl, widch wy be mixed by hond,  Mixing ohald bve
cone by meanc ol & revolving Letrh rmixcera

The mixture skell be rade of o consistency to suit the
en;ineor. Congrete s£hell e pleeed In pocition immecintely aftexr
mizing nmd before the initial get shell hicve taren plane,

L
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o retumperinc of conorete shell be allowed, Tho alxing
and plocing of ooncrote shall be, oo far as possible, a centinuous
operstion and when it is netesscry 10 maoke & Jaint in momelithie
aonaresto it shgll prefeorsuly bs zece Ly mesas ol a 3tep Wwurd
placed in & vertioal position and ocanteining ¢ Eg un tin &ide
next the oonorete first plated, wien thesc bourds are rexoved the
axponed eurfone of Concrete sluall be wet and oarcfully dusted with
neat tezent bafore Gontinuing the work,

In plasting oonorste it shall naot bYe dropped from a height
creater than sight feat, ihen it is required ta ploade eoucrate
Tfrom & greater height them oight fost it shall be done by mecns
97 ¢hutes or aother devican antisfattory to the encineer, This
applies partitularly to ths grch ribe andé trensversc spaadrel
walls. In plamin- the oomcrete in thase, aponings shizil be
left in the hack foms of the arch ribs and io the forms for
the transvorss apandrol walls througch wiich the ecntrete in to
be placed, The conorete shall bLe depoasited in such a manner ss
will permit the most thorough compacting and shnll be theraushly
spaded snd puddlied next the forms so as to bring the water to
the face, The contrartor will be required to repiate any Comtreta
wiiich, upon rmmoval of the forma shows e separation of the
agpey'sgets,

COnSTRUCT ION JOIRTS.

Con=trurtion Joints shcll be avoided wherevey,praotinable
but wien thcy =re netesoory they chnll e lonstod/Siunh section: g¢
will lesst cffent the otrunturtl strengih and ahi-ll be madce at
rich an?lcr to the dire€tich of pringipie cowpresdive strosous,
In addition to thc COBBLYUGtioY) jeimbe Ehawa ¢n the Plins Joinmts
meyr be mpde £23 followss

Horizestcl Joints in 0 piers provided keywsys ct least
glx inshcd docep and not olozer thon twelve incl.es Iirols sny fane are
left ia the conorete. ' '

Joints which are parsllel ta the skew backc in the alutments
and thuat part af the piers above the Bpring linc,

liorizontal Jointas between the transveroe spandrel walle and
floor beana,

. Ya oonstruction Jeint will be pomitted between the floer
beans snd tho rozdwn, elabe ’

Conatruetion Jointa st other points will be permitted
only unon the conoent of the engineer,

FOrxs ALD CERTERs,

The oontraoter chaoll build on unyiolding falsework of
s type, for the arnh ride, to be approved by ths engineer,

All forms shall be conetructed of =uffircient strenrth
to obtaln the rigidity pneteécz:cry to prevent any motion of the
Torme w:illc the npnrrete iz lLelng poured,

foxrwn phall be as nearly waoalerticht ae prutticable ond
s¥hall Le surfaosed on the side next te cll surfuces of soncrete |
wich shall be expoced in the findehed sworks fonss shall ke wet
‘belorec eonereting Lnd sL il We wruc O uine wid grace, Foruws
w.ich ore uscd rore tien once ghull bo olecaned carefully of ter
eacli uggdc. corms for the wrel ribe, mlabo snd girdsr: ghall be
civen sukfigicnt camber so thot efter the forumc arc resovod the

-
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different parts of the structurs cocuyy the proper vartical e
- peeftion as showmen the plans, . :

In gensral, forms shall not %o rasoved in less thun
fourteen 4ays in suszer and twanty-eight dsyo in winter, exaept
in the case of vertiocl surfaoss, the forms fer which msgy be
mroved from three to #iX daye,

" The arch ribe shall ¥e poured for all spans before the
sintering ie siruck under any epan, Should the ecntraotor
ohoose to etrike the osnters under the arch ridbe befere pouring
the super etruoturs, the super otructure aiall be poured in sunh
parts and in sush erder as shall be directed Wy the enginesr,

PLACLING STIOL,

ALl reinforeing eteel shall be bent smd plosed with
great oare, All abtrupl tmnds shall be avoided extept where
sttt stoel member ie bent around another,

Eteel reinfereing ahell be geoured sgainst diepiscement
during the pouring ef conerets and shsll s subject to rigid
dnepeation incediately prier to the pleging 9f concrcte,

All reinfereing shall be wired together at every intore
ssction snd splices shill be at least 30 diameters in length,
unlees cthearwiese indicated on tho plans,

GCRATES OF CONCRITE,

A1l ooncrete below the apring line of pilersc shkzll bo
cormposod ef 1 poxt Yorillond Leuwent, Z; purts zand zac Jive
partz broken stone er scroaned gravel pouscin’ throu,. « two inch
woreen,

~k1l gther cuneretc, exsepting hrnc rzil ang top onewnod?l
ineh o:i sidewalk slck sholl bs eompoudd of ) port sortiondé oeuent,
2 parts sund and 4 ports vreken saone er moroened gravel pasiing
a 1t* soereen, :

The upper ene=half inch el the eidowsall alab shall oonsiet
of martcy Somposcd of 1 part rortlandomment and two ports of well
graded send, This top layer mhall be pis@ed before ths concrete
in the slab has reschod en initial set., The surfacs shall bus
straight edged thoroughly and Tinished accerding to the astanderd
npecificationw ef the City of Tort Iodge fer sicsvalkae,

The concrete for handroile, spindles and posts shall
censist of 1 part eement nnd 24 paris sznd,

LAy rO5TS,

The sontraotor shall furniash and install sight single -lebs
ismp posts ef r dosisn approved Ly the engincer ong provide
cenduites and wiring and svitoh boxes for lighting the same,

rrovision is mado for spaoe for the placing of wn 15* water
main under sath sidewanl: et somr fusure time, The @ontracter shall
£11l1 thie spuce with cinder concreto nixed im the propertien of
part oement to 10 purts of oinders, :

JLIVATIULG Ale wdiwii,

Tne encinecr will f.wyanish tho comtrzotor &1l lines and elevoe
tiens pecessary fer the proper placing ef forma and lpoation of plers,

ol



. I
Open Spandrel Bridge! ./ vuis
HAER-TA=17 s ut
' : ' Page 24 e &;;a{xx\'a
abutnente and other perts of the structure so as to sonfom to e
the plans.

INTERPRETATION OF SPECIFICATIOUS AND PLAES,

: Sheuld any disngresmant acrise as t9 the true moming ef
the plons and spesoifications in any point, the decloion of thas
ongineoy shall be final and conclurzive md %inding on £ll parties
ta thas eontrast, In these specificatiens whorever the term ‘
"Zagineer® is usod it shall mesn the City Engineer of Port Ledge,
Jowa, or his muthorized agents and the tern ®City” sholl mean

the City sf Pert Indge, lowa,

CONTIULTOR,

Unless m eontracter oan prove to the City Couneil by
sstivfantory evidence thet he has built & struttiurs of similar
charanter to the ons propesed, bis bid will not be censidersd,

RESPONSIRILITY FQR ACCITENTS AMD DALAGE,

The eontrecotor sholl repair 21l dmmeges to any existing
strusture ocoasioned by his operatiouns, Le ahall provids waichne,
red lights, fandes and othsr preceautienary moosurerx negessary
the protectian of property and persons,

" The Sontrector will bs held reaponsille for all secidents to
men, anizals, property and saterialc until the final sempletion
snéd scosptanco el the strwsture, and must indemnify and save hatme
logs the city sgcinet all elaims gnd dennnds of zli parties
whaotscever for dmases or cenpensction for injuries arising from
er caused by hia opsrations,

The oontrontoer ahnll empley no superintendent <hs hap not
Bzd experientce en o struciure of similer ehoraster, Ho shall
ezploy only compctent forsmen anc expérienced menhenics, laberers,
and shall dischzrge imredictely, whenever roquired to ¢ =0 hy
the engcineer, any man Sonsidored by the enginsor as incoupetent,
or who rofusoe to ebey the instructions of the engineor a= given
to0 ths eontractor or his suporintendent and shall not geein
wploy said person on the work,

Rel.OVaAL ©OF IEBRILS,

All staging, falsowork, rubbish and sther ebstructions
oreatsd or dsused by the dontratior rust be Temovod so that the
eite upon Gorpletion of the oontracst will bs loft in = nect ond
¢lean osonditiens

INGIECTIOL,

All matorials ond workmanship are $o0 bo subjoct &4 all times
to the inspeotion of the angineer or hias representative, Lpon
_final inspestion, any defects or omisaiens mo isd must be mads good
by ths Contractor without extra chsrge notwithotanding any previous
inaspettion o2 acceptants. :

The sont¥setor upon being so directad by the engineer, shull
renove, roebuild er make goed without extra charge ary work whioh
the sugineer mgs oonaidor to be defcctive, '
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ECTHA WORK.

Xo axtra work will be paid for or allowsd unlass the
smme wes done upon the writton order of tho onglnecer. Zcire wrk
o grdered will ba poid for etearding te the sehedule of prices
in the sontractoric bid, All alcims for extrn wrk nmust de made
to the sity eouncil in writing 30 drys after the work shall heve
been performed,

EAT U ATES,

The contrasttor will or eToutl the first dey of sesh merntih,
receive from the engineer a monthly estimate Dased upon 505 of
the value of the prrt of the contreot Sampletied, meterials wihich
bstome a pert of the Ifinished structure, deliverdd an the site
and all labar furnished, He mrall elesg recelve & finul estimmte
for the Tull vulue of the roptrect price showing beolance duc

HAER=TA=17 "t e v
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within fifteen duys after the setirfnotory eompletion of the contract

and the maanptance of the strurture By the englnesr and tho
city eoumil,

CONTRACTORYS BOND,

The sucoeasful didder will ¢ required to furnish the
eity a satisfactory surety bond im o sum equal to 505 of the
sontract prics for the faithful performenoe of the contracst
according to plans and specifications, 2ndé all the terms and
tonditione therein vontzined, zndéd for the prompt poyment for sll
Baterizls and labor ussd on the gtruature, ané to protect cnd
sove harmless the 0ity froxr all dencces or claime for damsgo
to persons o proveriy Cautcd by tie apercilons ol thc cunirant-
or in porformins the worl kersin cutlinced,

-l
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IWSTRUCTIONS IO AIILESC,

Bach bidder must subomit with his vid an unaconditional
eertified nhenk far 10i of hiz bid, on smme¢ Fort iuodge bBank ang
nsde pvnbl_c tn the Ciiy Treamursr of Fart Iwvdce, lown,

.- This Gheck will %e foyfeited ta the sity should the bisdder
be awnrded thic conteraot mnd fafl to sign the smme within ¢en
days xfter contrent is awarded, mad fail to fumish the oity a»
.lﬁ!futory surety bend in a sum ?nd. $0 9507 of the contrunt
price, ' 4

Unmicd esaful biddurs will have thelr checks returned,
The oily resexrves the richt i{o reject any and all bida,

arties deairinz te bid upon the mrk B@y ovitalm plahs
an specificaticns Irom the eity engineer upon writion applie
aation therefer and the pwyment of $25.,00 shich sum wiil be
refunded 4f plans end specifications are returuec within 0
days after econtrnet 4. swarded, provicing portiecs recaiving
plans submit & bid, Sbould bias potf Le reseived Iram the
partiee receiving the plans the $25.00 willi not be refunded,

—
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