H“-. ......
- -

Presented by: Jerry A. Cannon, PE, SE
Patricia D. Morris

Tran Systems >




(ge7) ' i
[Suegy) STTELY
- “7 !
_—L_.\i\_ ' X
(Juels ISIOCLY "I~
(=g~ 22 3regd
* S —
( a5
J2yIES JIEF
(4 :
/ i/

) ,ﬂr.ﬁ.a\... TRCIIF L

o g P Pl
=

£ > o7
(Z

'YK S22

Mg SRS LA
(RO Y21 47 e

a3

.smlx bocwy ﬁ.\l\x“uu\c‘

lr:rn_nu.hnxqr.!ndlt!r-w T

Who Designed Arizona Bridges
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Mill Ave Construction Site 1928 - Photo Hoffman Collection -
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Mexican American VWar |848
Treaty of Hidalgo & Guadalupe

Gadsden Purchase 1853 —
Southern Part of AZ

Northern Boundary of AZ along
37t Parallel

Separated from New Mexico by
1863 Federal Organic Act
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Cepi—tr— =+ 1846 — Cooke’s Wagon Road

LT

- 9 l ¢ (Ocean to Ocean Highway US 80)

Was the southern route crossing
the Colorado River in Yuma

Built by Capt Cooke and the
Mormon Brigade during the war
with Mexico.

Largely paralleled the Gila River




gzt S Ly (L~ 1859 — Beale’s Road
W‘C‘ ! J JE00s v | b
il A $TThomas 3 e . . .
Y N ¥ o (Old Trails Highway and US 66)
f] Buone . @ T L] & Was the northern route that
#\‘@_ ! o ?M o #°  crossed the Colorado River at
5 ¥ il | P = Topock.
% A\L =N dnen e R Route was built before the
© \}\.‘;""{ ' [ x?bww ("'“1 B > i ' "l‘-‘}:é It . . .
AP ) e Yl e~ il { construction of the railroad in
- \{ £t VIR @ a7
L b 1883
<} .
o Road maintenance was
T performed by travelers
A
" Bridges were non existent

Arizona Territory Two Major Transportation Routes
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Solomonville Road Overpass (1907)
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Cameron Bridge (1911)

(T¥))] Only Remaining Bridges from the Arizona Territory (1863-1912)
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J.B. Girand

Lamar Cobb

Daniel Luten

BM Atwood

Merrill Butler

1909 - 1912

Arizona’s First and Only Territorial Engineer

Florence Bridge Replacement; Lowell Bridge US80, Ash Ave. Bridge
Over Salt River in Tempe

1912
Arizona’s First State Highway Engineer Antelope Hill Bridge —Yuma and
Aqua Fria River Bridge

1914
Canyon Padre Bridge — Canyon Diablo Bridge (Two Guns) Old
Safford Road Bridge, Kevin Bridge, Miami Bridges and others

1916
Santa Cruz River Bridge — Nogales
Chevlon Creek Bridge — Navajo County

1919
Arizona’s first full time state bridge engineer

Who designed Arizona’s Historic Bridges



Ralph Hoffman 1927 — 1955
State Bridge Engineer

Gillespie Dam Bridge, Navajo Bridge, Mill Ave Bridge, Salt River Canyon
Bridge & Others

Ralph Modjeski 1929
McPhaul Bridge

Bureau of Indian Affairs 1911 — 1925

Cameron Suspension Bridge, Ocean to Ocean Highway in Yuma, Old
Trails Bridge, Sacaton Dam Bridge

County Engineer 1913, 1915, 1926 Hereford Road Bridge
1917 Obed Road Bridge
1924 Walnut Grove Bridge

John Rennie 1831 London Bridge (London)
Mott, Hay & Anderson 1971 London Bridge (Lake Havasu City)

Who designed Arizona’s Historic Bridges
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Mill Ave Construction Site — 1928 Photo Hoffman Collection - (Mary Lou Vaughan)

Who Designed Arizona Bridges




J B Girand (1873-1949)

Girand studied engineering at Texas
A&M College

» Girand was Arizona’s first Territorial

Engineer 1909 — 1912

= Girand designed a variety of

projects such as the railroad from
Williams to the Grand Canyon and
Gillespie Dam

« Girand used convict labor to reduce

the cost of bridge construction
projects

Arizona’s First Territorial Engineer 1909

Photo from Girand Collection (Jon Girand)




Mill Ave Bridge over Salt River — Bridge Engineer R. Hoffman (1931) &
Ash Ave Bridge over Salt River — Bridge Engineer ] B Girand (1911) §&
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= Tempe Bridge opened to traffic in 1913 and was called the Ash Ave
Bridge. The bridge carried traffic until the completion of the parallel
Mill Ave Bridge in 193 1,Ash Ave Bridge was demolished in 1990.




Girand becomes Arizona’s first territorial engineer.

1909 — 191 | — Girand designs the Florence and Lowell Bridges (on
US 80)

oy
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First built in 1885, rebuilt in 1909 and rebuilt in 1950’s.

Bridge pier with shallow concrete foundation

from earlier bridge construction. Bridge design
by |JB Girand in 1909.
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Structure No 130
Location — Mule Gulch / US80 Highway (Cochise)
Construction Date : |91 |
Engineer :|B Girand Arizona Territorial Engineer

Contractor : R. Tooney & Sons
Max Span Length 60 feet
Owner: ADOT

The Lowell Arch provided an important crossing between Bisbee and Douglas. It was
the only filled spandrel arch bridge designed by Arizona Territorial Engineer. The bridge
has been widened but remains as one of the states more noteworthy bridges.




TELETT l__ll_l_l,_l,Lll_!!_!jll!.lM!.!_!M!!l!!!!!ﬂ!l_lll[llMl!';_ -j-s'.

Lowell Arch Bridge remains in use by
widening the bridge rather than
replacing it.
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* February |2 was a holiday
(Lincoln’s Birthday).....

e The thirteenth was considered
unlucky....

(7)) Arizona Becomes A State



President Taft Signed Arizona into Statehood in the Oval Office
Credit: American Legacy Collection




Lamar Cobb
First Arizona State Engineer in 1912

Political appointment by Governor WV.P.
Hunt

Directed by Arizona first road law to
establish a state highway system.




D W W Y 4

Structure No:Abd
Location — US 80 Highway Abd / Gila River (Yuma)
Construction Date : 1915
Engineer : Lamar Cobb — Arizona State Engineer

Contractor : Perry Borchers and Convict Work Force
Max Span Length : 65 Feet

Owner: Yuma County

e

: L s oo TR
As a major crossing on a nationally important route, the Antelope Bridge is significant
for its role in early Arizona transportation. The bridge is an outstanding example of a
concrete girder structure type.




1915 — Cobb designed Antelope Hill Bridge over the Gila
River near Dome, AZ. This bridge substructure failed. He
also designed Agua Fria River Bridge, it also failed.




LUTEN BRIDGE

COMPANY
DESIGNERS and BUILDERS of
RE--INFORCED
CONCRETE

BRIDGES
@

Plans and Estimates
Furnished Free

@

OFFICES :
YORK, PA.

CLARKSBURG, W. VA,
HUNTINGTON, W. VA,

ATLANTA, GA.
PALATEKA, FLA.

anediling of B ipass with 18 f. sosd-

Ruilt by Lua Bridge Compasy boe e Comnty Court of Taylee County,

W, Ve Siedd Im|h_-.' |'||i||||- mn Hn-ripm.rl.

fridge over Tygarrs Valley Mver af Grafton, W, Va,

way emd one 7 B, sidewalk-

-

Daniel Luten (1869-1946)

Patented concrete arch

Claims to have designed 14,000
bridges in USA

Founded National Bridge Co. 1902
Professor at Purdue University
| 3 Luten Arch Bridges in AZ
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Location — RT66 and Canyon Padre (Coconino)
Construction Date : 1914

Engineer : Daniel Luten
Contractor : Topeka Bridge and Iron Company
Max Span Length : 125 Feet

The first Arizona Luten arch bridge designed by Luten and erected by his western firm
Topeka Bridge and Iron. The bridge was on RT66 Highway.







Daniel Luten - Canyon Padre Bridge Rt 66
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Location — US66 and Canyon Diablo (Coconino — Two Guns)
Construction Date : 1915

Engineer : Daniel Luten

Contractor : Topeka Bridge and Iron Company
Max Span Length : 128 Feet
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DANIEL LUTEN - Canyon Diablo Bridge — Two Guns Rt. 66




Two Guns — Just south of 1-40 between Winslow and Flagstaff
Ruins of town remain

Town of Canyon Diablo further north where railroad bridge was built

DANIEL LUTEN - Canyon Diablo Bridge — Two Guns Rt. 66




Canyon Diablo Bridge (Canyon is 550" wide and 225’ deep).
Three versions built in the same location: 1881 (one track width, iron);
1900 (one track width, iron); 1947 (two track width, steel, still exists)

Canyon Diablo — A lawless town of 2000 near railroad bridge
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Structure No 8227
Location: Old Safford Road / Gila River (Greenlee)
Construction Date: 1918
Engineer: RV Lesson and Daniel B Luten

Contractor: Convict work force
Max Span Length: 123 feet

Owner: Greenlee County

o N

The Gila River Bridge built by convict labor, outstand

vl ‘ W B0

ing long span example of the Luten

arch design, patented and modified by Daniel B. Luten. One of the most significant
vehicular bridges in Arizona.




Replaced barrier rail with near replica of
historic railing — added solid piers to strengthen
rail for traffic loads

LUTEN - Old Safford Road Bridge



Location: City of Miami / Bloody Tanks Wash
Construction Date: 1921
Engineer: Topeka Bridge and Iron Company (Daniel Luten)

Contractor: City of Miami workforce i

Max Span Length: 50 feet T et
Owner: City of Miami '

p—rt

The Inspiration Avenue Bridge is one of five identical bridges that span Bloody Tanks
Wash. Their distinctive designs is significant as the only short span application of Luten
arch bridges in AZ.




Replaced barrier rail with near replica of

Deteriorated barrier rail in need of repair Historic railing. Precast balusters in place and
ready for placement of concrete top rail.

LUTEN -Town of Miami Bridges



Bridge barrier rail with decorative lights Luten Arch Bridge — Cambered Bridge
posted speed / no trucks
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Location — Holbrook —Winslow Road / Chevelon Creek (Navajo)

Construction Date : 913
Engineer : BM Atwood Arizona State Engineer
Contractor : MissouriValley Bridge and Iron

Max Span Length : 102 Feet

Owner: Navajo County

This bridge is one of Arizona’s most historically and technologically important spans.

' B.M. ATWOOD - Chevelon Creek Bridge RT 66




ATWOOD - Chevelon Creek Bridge Rt 66






ATWOOD - Chevelon Creek Bridge Rt 66
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Structure No 8166

Location: South River Road / Santa Cruz River (Santa Cruz)
Construction Date: 1917

Engineer: BM Atwood — Arizona State Engineer
Contractor: State workforce
Max Span Length: 65 feet
Owner: Santa Cruz County

The Santa Cruz River Bridge is the earliest and longest span concrete girder bridge still
in use on a county road system. “It is a significant early Arizona Bridge”
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Location — SR88 / Boulder Creek (Maricopa)
Construction Date : 1914
Engineer : Merrill Butler — Arizona’s First State Bridge Engineer

Contractor : State Workforce
Max Span Length : 180 Feet
Owner: ADOT

The Boulder Creek Bridge built to carry Ocean to Ocean Highway at Wickenburg
moved in 1920 to Boulder Creek on the Apache trail. One of Arizona’s most important
highway bridges in the 1920’s.




- Boulder Creek Bridge
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Ralph Hoffman (1894 — 1967)
AZ State Bridge Engineer 1927 - 1955

Succeeded Merrill Butler

Changed the way bridges were
designed

Focus on economy, efficiency less
concrete

Engineered over 200 bridges
Built bridges to fit roads

Hoffman was State Bridge Engineer
until 1955 and went into private
practice firm Hoffman and Miller

HOFFMAN - State Bridge Engineer

Ralph Hoffman

Photo: Hoffman Collection (Mary Lou Vaughn)
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Structure No. 8293
Location: Marsh Station Road (Pima) US80

Construction Date: 1921
Engineer: Ralph Hoffman — Arizona Highway Department Bridge Engineer

Contractor: English and Pierce
Max Span Length: 146 feet

Owner: Pima County

The Cienega Bridge is an excellent example of an uncommon structural type and

integral link on Borderland Highway. The Cienega Bridge is one of Arizona’s more
historically and technologically significant vehicular structures.







Structure No 3073

Location: Indian Route 9402 — Rio Puerco River — Apache County
Construction Date: 1923

Engineer: Ralph Hoffman — Arizona Highway Department — Bridge Engineer
Contractor: Midland Bridge Company
Max Span Length: 90 feet

Owner: Bureau of Indian Affairs

- -~ e ———
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Allentown Bridge the earliest steel trusses built by Arizona Highway Department, and
one of the earliest deck trusses with Cantilevered ends.

HOFFMAN - Allentown Bridge (Rt 66)
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HOFFMAN - Allentown Bridge (RT 66)







Structure No 8021

Location: Old US80 Highway on Gila River
Construction Date: 1927

Engineer: Ralph Hoffman — Arizona State Bridge Engineer
Contractor: Lee Moor Construction Co.
Max Span Length: 200 feet

Owner: Maricopa County

The Gillespie Dam Bridge carried main line traffic on the Ocean to Ocean Highway
(US80). The Gillespie Dam Bridge is one of the most important examples of early
bridge construction in Arizona.

HOFFMAN - Gillespie Dam Bridge (US 80)



Historic Photo — Before the bridge was built vehicles traveled over the concrete apron
on the down stream side of Gillespie Dam.

JB Girand - Gillespie Dam







Bridge Rehab Work 2011 - 2012

= Pressure grouting pier footings = Heat strengthening steel
= Replace truss roller bearings = Interpretive center

HOFFMAN - Gillespie Dam Bridge
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Structure No 51
Location: US89A Over Colorado River (Coconino)
Construction Date: 1929
Engineer: Ralph Hoffman — Arizona State Bridge Engineer & LC Lashmet Design Engineer
Max Span Length: 616 feet
Owner: ADOT

Spanning over the Colorado River and the Grand Canyon National Park. The Navajo
Bridge is Arizona most aesthetically and successful example of civil engineering.




Alternative Bridge Designs

i

Suspension bridge too

PreLiminary  Lavour By County

Basis ron GovEaNMENT ApeacemmTion

costly + flimsy

k

2
&

27 Panels & 25 = 6§75’

PrevLivinary  Lavout
sy U. S, Bureau or PusLic Rosaos

Through Arch Bridge
too costly and
needed heavy
overhead cableways

Through Arch Bridge Bureau of Public Records 1924

Ralph Hoffman - Historic Navajo Bridge
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successful
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Bridge harmonized
with canyon
Uninterrupted views
of canyon

Arch thrust taken by
canyon walls

Deck Arch Bridge — Hoffman & Lashmet 1927

Ralph Hoffman - Historic Navajo Bridge




The Navajo Bridge was Ralph Hoffman’s most important design
providing views of Marble Canyon uninterrupted by any significant
human artifact as far as the eye can see




Navajo Bridge over Colorado Rlver (vehlcular) Brldge Engineer Cannon - I995
Hlstorlc Navajo Brldge over Colorado Rlver (Pedestrlan) Brldge Englneer Hoffman I929
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Structure No. Private

Location: RT 66 / Querino Canyon (Apache)

Construction Date: 1930

Engineer: Arizona Highway Department — Ralph Hoffman Arizona State Bridge Engineer
Contractor: FD Shufflebargn - Phoenix

Max Span Length: 77 feet
Owner: Apache County

As an important crossing on RT 66, it was an integral link of one of Arizona’s
transportation routes. The linkage is technologically significant as one intact example of
construction in Arizona.
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Structure No. 9954

Location: Mill Ave / Salt River Tempe

Construction Date: 1931

Engineer: Ralph Hoffman Arizona State Bridge Engineer & Swan Erickson Design Engineer
Contractor: Lynch Cannon Engineering Company

Max Span Length: 150 feet l

Owner: City of Tempe P =

The Mill Ave bridge is technologically significant as having the longest span length of open
spandrel and was the longest highway bridge in Arizona it is one of Arizona’s most historically
and technologically significant vehicle structures.




-1 . s ik 3 Ay T o .. .. : &
Mill Ave Bridge over Salt River — Bridge Engineer R. Hoffman (1931) &
Ash Ave Bridge over Salt River — Bridge Engineer ] B Girand (1911) §&




HOFFMAN - Mill Avenue Bridge (US80)
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Tempe Bridge Soon To Be Ready For Traffic

RALPH HOFFMAN, Bridge Engineer.

¥

‘The completion of the new Tempe
Bridge, Arizona's largest and most mag-
nificent causeway, adds another tFUmDh
of engineering skifl and sloses another
chapter in the histery of Arizona high-
way comstruction.

Many readers will recall the dedication
of thet spectacular & wcture, the Grand
Canyen Bridge, and now just twe years
|ater plana are being carried forward
for the dedication en July éth, 1981, of
the Tempe Bridge.

s mew structure, although not so
spectacular as the fermer, ls the larg-
a3t beidge ever built in the stats of An-
rona, hoth in length and wiith of read-
way., The total length is 1577 faek;
wridth of the readway ls thirty-six feet
pelween curbs and provides roem for
four lanes of traffie. [n addition a five-
faot sidewalk is prowided on each side,
mabmig & total width, inside the crncrete
ndrails, of forty-six fest

Comparing the sheve dimensions with
those of the old bridge—an 18-foot
roadway and no sidewslks,—these whe
have driven over it in periods of heavy
traffic will reslize the easy eomfort of
driving on the new structure.

The old bridge, designed for the traf-

fic of 20 years age, has been replaced

with 3 modars structure in which the

engineers have attempted to visnalize

the future needs of this highway
Within City Limits

The bridge Is located at the south e
af Mill Avenue within the city limits of
Tempe, and carries the traffic of three
main U. 5. Highways, mamely: U. 5
Toute 89, the only north and south high-
way through Arizona; U, §. Beute 230,
a transcontinental highway, and U. 5.
Foute G0, the new tranzéontinental routa
racently established throogh Arizona.
Thus it will be seen that, w.il the com-
pletion of Route 0, a large percentage
af the tourist traffic must pasa over
thiz bridge in additien to the ever in-
creasing local traffic.

The recent traffie counts show a tofal
of about 3,000 vehicles each 24 hours
traversing this section of the kighway;
and thie total has been increasing rapid-
ly. If the old bridge carried this tral-
fie it ig safe to say that the new one
will handle three or more times this
total on aecount of the width of road-
way and the incrensed speed made possi-
by by that width.

The axtension of Mill Avenue was the

only logieal location, as % maintaing the
present line of travel through the main
part of town and eliminates two right
angle tarna in the town of Tempe.

A survey was made fipsr extending
the center line of Mill Avenue straight
scross the river and Te-entering the
present highway with a leng curve on
the north side of the river, and a con-
tract was let for foundation borings.
The resalts of these borings were at
first very dissouraging. The data ob-
tained showed shallow reek foundation
for less then half the lengsh of Ehe
nridge and the remaining portion a soft
caliche. The rock apparently dipped
abruptly and was not encountered at
‘epths up to 75 feet beyond the canter
of the channel,

Side Found Unfavorable

The experience with the railroad
bridge only 300 feet up stream, on which
two steel spans were lost by the failure
of a piér, was sufficient evidence that
'-he.caLle' + material was nob adeguate
for foundations except at a depth which
woull preeclode all possibilities of seour
under the fcl-ul.inzs. This depth was con-
sidered to he 40 to 45 feet below low
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on, which meant only one
of desi=n —lang steel spans \
dditior, 1o the deep Efoundations
tillied  exlonsive
a long, high fill at the north
end of the bridge and the less ef com-
enip af th: existing paved
an thot side

framn the 1esi bor
a kirh noint In
7t the center of
studving this profile

plottas

that the
uck
the ab'l hridme
ng out I the

Jizated the possibil-
ridiee ar dvke extend
cross
sxistenee af

rack

our

armation Was 5o strong that owr
i force was moved on the
jub To prove dur theory.
Locnted Diamonal Ridge
xtengive drilling program was
and the ridge located as ex-
Contgurs aof this fermation un-
the r were plotted
for the new center

the hed of
: paper lozation

by spanning & small un-
derground channel e rock near the

made passible a fairly shal-
faundation for the entire length
made possible
crete arch desigh
point on Mill
¥ diagonaliv
tion with

narth end
irve |ona
e from

mated suving of this line aver
wiz more than $100,000
1= and roadway

71 Was practical-
e on
of the width of roadway to be

It was zhso desirable to keep
on ag lew a level as possi-
1 limited the span length on ac
lable head roem. For these
anly two types were considered:
cenerete greh and the steel plate

Tovided

ty lawer

cost  for The

concrete sTruclire was to be preferred
on g

ount of the inhersnl architectural
be secured withour additiconal
i protably would hawe been the
cepted destgn even at s slightly high-
er cast

Ten Spans in Bridge
| plans were worked up for the
arch bridge consisting of ten spane, 140
each, The spans were of the two
rb open zpandre] type, with the con-
roadway supported on beam and
celumns above the two ribs
inch

feet

Each rib

is two feet mine

hick In the vertiea] plie

1z of 1% inch

wp! at each end for
& distence of about 30 feet out from the

ribis sved gz himpeless
az fixed at the pisrs and the stresses
d by the elastic theory invelving
long, tedious cal -} anel. a mass of
figures have mo this

A which place in
e,

) Twe types of pi were used in the
It was considered advisabie to
Wi abutment plers for
ely in comscruciio:
W spans were divid
of three, four and
wach and

thrae grougp:
apans

aburmant

termediate 1 _ t
These are constructed with two separate
ghafiz on separate footings and the
shafty are tied together w noarened
tw strut., built intergral with the piar
rap at the junciion with the arch rings.

Above the arch the intermediate pigrs
CAFFY 8 LY
whilg the abi
ed by o zan
leneth af the piers,

piers are oblr 7

welght. The ends are
carried up alove the po ¥ in 3 hex-
agonal tower effect, terminating in

Lhe
¥ are capable of resist-
the full deal load thrusi of the
ne side

from Ehe
foundation

Open Type Abutments

The abutme e of the
with the earth fi villing around
end eolumns,

apen

abutment piers ha: been o ined

with o Tower each side of the road-
*with the an of kexagpanal
don at the end the railing.

The roadw;
ALl ous

F be

¢ beams
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e want anl Bt esch pien. A feaiure

desipn is the ellmination of all

ding jeénts by supporting all snds on
(At codmns.

' OTh handesi] datalls wers worksd cat

after o cunful study of @

uther cities and a design

&

L

The kand rail and sidewalk on the nea
brifge adés beaniy o the bridge, and
safiy for pedesizinms,

which iz =urdy oz well as dislinetive
and in kesplng with the rest of the
sEFucIre.

The lightimg fixtures and peles webd
#lestad to harmenize with the resg of
ha handradl strecture.  Mounted opom
wandnmil blck over esch intermedists
pier is o spon concrete pele sarmounted
oy o standird street lighting umit. At
thg tewers thess uBits are supported on
hemvy bronze brackets mountsd on each
side of the tower.

In all thers are thirty-four of these
anits sn the br'dge, The bracket lights
n towers are sgpoclfied to be ar-
ranged In g circait ta burn all sight amd
the wst to he tentrolled by am auto-
matic time clock, a0 that they will suen
snly during the sacly heurs of the night.
& tsis mmanner ample lighticg will be
asmured at all times

The lighting will pot be mointained
ny the atate bat is placed there for the
g of the eity of Tempe, as the bridge
5 within the city limits.

The sections of the members through-
aut the bridge were deslgned to o min-
imum pepquired for the stress and prod-
tically mo eoncrate wae added for maEE
effae oF architestarnl treatment sxcept
in the work above the deck,—handrails
snd towers. ) .

The tontract Was awarded Janoary 22,
1038, tp the Lynch-Cannom Engineering
Co. of Los Anglees, tha low hidder om

the jub. This cempany began work an-
der their sontract in March, 1930.
Anchored In Solld Rock
The first wark wap that of excavating
fof the plees omd abutments.  Coffer-
diema of heavy stee] shast piling were
driwen to reck and the samd snd gravel
takes out with 4 crane. The design -
ecrede fonlings L0 De an.

hish cmguired blasting the roek cut to
oiing lines.

haie

re axcavalion af the £
n progress a central mixing plast
was erected ad’seent to a semmercial
gravel plamt ,which was to furnish the
cand amd graval for thi entre job. Eelt
conveyors truasportid thie matarial (rom
the plant %o large storage bins abowe
the mixer, From thess bing the sand
and gravel were weighed in a balcher
ard du=ped into the mixer. The cement
was supplied from an adjseent storage
shed by mears of 3 skip which dumped
Cire=tly into tha hoppar,

From the mixer the concrete was
hauled on an |edustrial reilrond to the
job. Here the hateh boxes wers liftad
from tha. ears ond dumped Inte the
[atma, For the footings and piers the
resoling operated crawlar crace was
usey in depoziting the comerets.

In o g the arch rings and deck
it was pecemary te have a maching
which zould reach the entire height and
width of the sfyucturg 3o that concrets
coiuld be depeslted st any desired point
with & minimum of moving., TFor this
purposs a2 travel'ng ganiry crone was
constrestod, comsdating of o four héwvy
post frame mousted on four [langed
wheals, Supported on top of this frame
et duck lewvel was a boom derriekq, op-
wd by o musoline heisting angies
Two steal mils labd parallel tw the
brides parmitted this cPane to be shifesd
te any gpan in a shert space of time

Each rib was poured in five main soe-
tighs and four keys, sach five feet aix
inchas long, which were omitted ontil
the other sectiens of comcrete had token
shrinkspe. Twe of theae keys wers near
the crown and two ob the haunches and
ware placed at the lap in the reinfore-
ing steal. The purpose of
o eliminate a5 moch of the im
i the ring as possible

Faoled by Big Boulder

The sections of fb were poured sym-
mntrically about the tenter of the span
1o bolanee the gad and the timber folse
wal'k and prevent distortion.

The two shutments were completed
sty s spesifled, in order %o allow 2

eontract te Bg let for approack £l
Then the piers ware sompleted s geder,
beginning at the Temps and.

When pier number ¥ was reachad o
the process of sopstruetion, rock feardn-
Hom was foand at plans elevation on the
apstream side and extemding over shout
gae-half the ares of the pier,  Original
tests for rock made at this pler showead
poel at the same elevation at both ends,
bt developments showad that the drill
had struck a larpe boulder at sme emd
and the ceaw, confident in the diseovery

Steel rmils were st wece driven on the
perimitar of the pier and & peofile of the
solid rock pletted to determine its actoal
leeation azd gope. On the low side the
rock Wag found at af elevation about 30
fagr balow the kigh side,

The constiuction here called for spe-
cial treatment, The work on this pler
was the most difficuit eocountered on
the entire job and required wary cave
ful preparatiens. [n srder not io delay
the mst of the constroction the work oo
this hole wag carcied on in thmee aight-

Cne of the sight sest stalbons om the
new hridge.

howr shifts unkil the pisr was fimished.

Maore than 2,000 cubie yerds of material

wers qxenvated from the hole, of which

about 25 per cent was sedld rock.

The last conerets was poured i the
duck during May, 1331, and the lest cons
iz |p the bridge, & small dodo in the
hendmail, was poursd on Wednesdar,
Jume ¥, 1951 —just fiftesn menths affar
staiting the work, o

Taroughout the entire jub is reflected-

[Continusd on page 23)

EW TEMPME BRIDGE 300N

TO BE READY FOR TRAFFIC

[Continusd {rom pagd Ti _
s careful and excelient workmanship
which is a credit to the engmisers and
pomtractors. A foll mesgore of credit
should he given W the sagineeriig Eort
undar the direction of A- F. Rath and 10
the gemeral foreman. E. T Moore and
hiz men for the pride they have laken
in a pless of work well done.

The Lynch-Cannon fifm wwac Sepres
cemted by F. Lo Holser, seneral mormgers
of the tompany, whe by [Fqueat con
tugts with tha work made (& his duty to
rromota harmaony and give the state =
finished produeet in which thers could
te no fault.
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Structure No. 129
Location: US60 Highway and Salt River (Gila County)
Construction Date: 1934
Engineer: Ralph Hoffman Arizona State Bridge Engineer

Contractor: Lee Moor Contracting Co
Max Span Length: 162 feet "
Owner: ADOT
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Salt River Canyon Bridge (Vehicular) Bridge Engineer ADOT 1997
Salt River Canyon Bridge (Pedestrian) Bridge Engineer Hoffman 1934
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Structure No. 3003
Location: US Highway 60 at Cedar Canyon (Navajo)
Construction Date: 1938
Engineer: Ralph Hoffman — Arizona State Bridge Engineer

Contractor: Pleasant-Hasler Construction Company
Max Span Length: 180 feet
Owner: ADOT

the moving of the Corduroy Creek Span to this location represents an innovative
approach to historic preservation.
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Structure No. 351

Location: US Highway 60
Construction Date: 1949
Engineer: Ralph Hoffman — Arizona State Bridge Engineer

Contractor: H) Hagen (Foundation), Fisher Contracting, Allison Steel Manufacturing
Max Span Length: 371 feet
Owner: ADOT
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Photo: Hoffman Collection (Mary Lou Vaughan)




=, MGG
SR et AT e W ur g, SEE
el ¥ NPTEP) ASgsg . g -

Curved bridge deck on steel arch span causing bearings to fai

=) HOFFMAN - Pinto Creek Bridge (US60)




Ralph Modjeski (1861 - 1940)

Born in Austria, studies in Paris at
School of Bridges and Roads

Flunks out and studies piano before
coming back and graduating at the
top of his class

Starts firm in Chicago

First project was bridge over
Mississippi at Rock Island

Pioneer of suspension bridges; San
Francisco — Oakland Bay Bridge,
Benjamin Franklin Bridge
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Structure No. Abandoned
Location: US 95 — Gila River (Yuma)

Construction Date: 1929
Engineer: Arizona Highway Department. Levy Construction. Ralph Modjeski

Contractor: Levy Construction Company
Max Span Length: 798 feet
Owner: Yuma County

At the time of its completion, the bridge had the longest span length of any bridge in
Arizona. As well as historically and technologically important the bridge is among
Arizona’s most important vehicular bridges.










Office of Indian Affairs

Office of Indian Affairs funded four major Arizona
bridges.

These four major bridges were built to benefit the
native americans and played an important role in the
development of Arizona.

All four bridges remain in use today.

Cameron Bridge
Ocean to Ocean Highway Bridge

Old Trails Bridge
Sacaton Bridge

Who else built bridges in Arizona?
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Structure No: Private
Location — US89 and Little Colorado River (Coconino)
Construction Date : |91 |
Engineer :WH Code — Midland Chief Engineer
Contractor : Midland Bridge Company
Max Span Length 660 feet

The Cameron Bridge over the Little Colorado River is one of the states most
historically and technologically significant early Arizona Territorial Bridges.




= One of two suspension bridges in AZ
= Bridge linked Hopi and Navajo reservations with Flagstaff

= Bridge closed to vehicular traffic — supports pipe line.
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Cameron Suspension Bridge
Tower

(US89 Truss Bridge Shown Beyond)
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Structure No: 8533
Location — Penitentiary Ave / Colorado River (Yuma)
Construction Date : 1915
Engineer : US Office of Indian Affairs
Contractor : Omaha Structural Steel Works
Max Span Length : 336 Feet
Owner: City of Yuma

A

The Ocean to Ocean Highway bridge was 2 c“rltlcalllnk for the Ocean to Ocean
Highway (US80). The bridge is significant as an early through truss in Arizona. Today
distinguished as one of the most important early spans in the Southwest.




Using shoring to support the span during construction.
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OLD COLORADO RIVER BRIDGE
YUMA COUNTY




,  BIA Ocean to Ocean Highway Bridge US80
Q.4 & Union Pacific Railroad Bridge
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—r Py R i i Traffic Signals

YOUR FEDERAL HIGHWAY ADMINISTRATION (FHIA) TAX DOLLARS AT WORK Vehicles travel one-way over bridee
| OCEAN TO OCEAN HIGHWAY BRIDGE . . Y g |

REHABlLIIgI(I)QyofﬁOOJECT Video cameras installed to detect traffic;
ESTIM T $2.000.0 - . ) ) .

SPONSOREDBY. P S - all signals will flash red if vehicle stops on
YUMA COUNTY ARIZ DEPT OF | CITY OF YUMA \

: ARIZONA | TRASPORTATO | QUECHAN bridge

‘ l STATE ﬁ | INDIAN

Y H“\ 3 | PARKS | L | TRIBE

ADOT

ED B
4\ ?J%J: %BTJ?«I'?&GDEPARTMENT OF DEVELOPMENT SERVICES

uuuuu

January 2001 Project was
awarded to The Ashton Company
in the amount of $1,638,000.

Bridge was re-opened on Feb. 28,
2002.




EE

Steel truss bearing on Concrete Plan Wall

Steel Truss Attachment to Pier Wall
= Existing bolts rusted or missing — added new bolts

B.l.A. Ocean-to-Ocean Highway Bridge



~
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Brldge Deck Constructlon |

Existing asphalt topping replaced with concrete topping slab to prevent rusting of steel rail

B.l.A. Ocean-to-Ocean Highway Bridge




Pedestrian Walkway —
Steel grating replaced
wooden deck.

o o

ﬂ! Openings in pedestrian
railing reduced to 6”

- to meet AASHTO

(left)

Bridge barrier rail added
to meet AASHTO

(right)




D W Wy 4

Structure No Private
Location: US66 / Colorado River (Mohave County)
Construction Date: 1916

Engineer: San Bernardino County Engineer
Contractor: Kansas City Structural Steel
Max Span Length: 592 feet
Owner: El Paso Natural Gas
Company

The old trails bridge when completed was the longest arch bridge in America. The
bridge remains as one of the longest three hinge arch bridges.
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Old Trails Bridge (1916)

Bridge closed to vehicular traffic — supports pipe line

B.l.A. - Old Trails Bridge over Colorado River —Topock,AZ

(RT66)
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Structure No 3165
Location: Gila Indian Reservation / Gila River (Pinal)
Construction Date: 1925
Engineer: US Indian Irrigation Service (Charles VWashburn)

Contractor: Native American Work Force
Max Span Length: 50 feet
Owner: US Bureau of Indian Affairs

The diversion dam has deteriorated but the bridge remains in good condition. As one of
Arizona’s longest bridges, the Sacaton Dam Bridge is an important early transportation
related resource.




. B.l.A. - Sacaton Dam Bridge
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Location — Cochise County — Hereford Road over San Pedro River
Construction Date : 1913, 1915, 1926

Engineer : Cochise County Engineer

Contractor : Midland Bridge Co.and Vlrglnla Brldge and lron Co.
Max Span Length : 102 Feet f’ ~ —

Owner: Cochise County

- "

Hereford Road Bridge is a typical county built truss bridge and an important representation
early Arizona truss construction until two spans collapsed in 2003.




A

Bridge survived largest flood ever on San Pedro River — (100,00 cfs)
Hereford Road Bridge made up of three bridges post load limit 15 tons.




April 25,2003 - 32 ton fully loaded concrete truck. Driver new on the job went over the bridge
once and then turned around and went over it once again. The middle 100 foot span collapsed
into San Pedro River.

@ County Engineer - Hereford Road Bridge
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Location — Navajo County — Obed Road Bridge over Little Colorado River

Construction Date : 1917
Engineer : County Engineer
Contractor : Omaha Structural Steel Works
Max Span Length : 83 Feet
Owner: Navajo County

Obed Road Bridge (Joseph Bridge) is a typical county built truss bridge and was an important
early example of truss construction. The bridge trusses and piers were replaced in 2010. The

abutments remain.

County Engineer - Obed Road Bridge over Little Colorado River
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New six span steel truss bridge dedicated Jan 26,201 |

County Engineer - Obed Road Bridge over Little Colorado River
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Structure No 8227
Location: Wagoner Road / Hassayampa River (Yavapai)
Construction Date: 1924

Engineer: El Paso Bridge and Iron Company
Contractor: El Paso Bridge and Iron Company
Max Span Length: 150 feet
Owner: Yavapai County

The Walnut Grove Bridge is a representative example of a county built bridge. The
bridge is essentially unaltered condition at this remote crossing of the Hassayampa River.
It is a significant remnant of Arizona early bridge construction.

County Engineer - Walnut Grove Bridge over

Hassavampa River
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County Engineer - Walnut Grove Bridge — Original

Construction Plan
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EL PASO BRIDGE anxe IRON COMPANY
ENGIMEERS - DESIGNERS -CONTRACTORS

ETRUCTURAL STEEL “CR EVERY PURPOSE

FiEAAF Mr KR IC pR
D-YnR-Y

EL PASL, TEXAS Jume 5 0, L9824,
ampa {iver TIridne

e 1o T Noerrith, Cowtby
vapai Dounty,
vreaeebl, Arizonn.

Denr Jir:

We wre anclogimg worewith toe conmlzte sots
ol detail Arewings 1 to ¥ irnclungive, ant gractinn wlans
7-1 for hridge over Hegasyamps dver for your ewprovel,

Meopas return S0 un ot your carlicat convenience
ono a4t of the albove dotoila, indicutling thereson rour
approvel or covrectione dosived,

A1) materinls for the Lridge are now on hapd,
and wold gpprecsigate your ogerly aldvices in ordax that we
may proegoed with tha Tahrieaiion,

Smoghest Tl wme hstve ghown Lhe elovstion of
Bridge sents roonired on the %a9is of tope o Vleoy heans
or hotvom of gtringers beirg Flus™ =itk Sopg of gbutmenie
and pléer, Towarer, tMim outiine cut of the bridge zesia
aonlid he chvinted Lo me: atont b oeaiaing the Tixed
Shoe 27 the 1h0 ©%, n ko tre 2ileyabiosn of thea nier,
Thiz =weald. howaves, wmeks it wecezzoTy to Mol cr oun from
the ton of Toundstionz to the Botton of stringers,

iz ik owwerelr & zagpostion on our mert. am owe
Tloecve an Lo you %l r:ethed to he usaed In nreparing ke
MFowedaLiong Yor the Sieal grans,

Tasnliine wou L odvance for woar pramastness in
tiis matter. we ave

Yowra veryr truly,
BL PRS0 ZRIDEN AT INO) CoaTrANT

E D e ni

Strueterhl meinesr.

ANB,.T
“nol.

FLEmik ALREN ' OUR

U pag02aY

EL PASO BRIDGE anp HROM COMPANY
ENGINFRUS . OFS GRERE SONIRACTORS

STWUCTURAL STEFR FOR FYFRY SUFRPOS

EL PASO TEXAS

Auguuet B, 1924

e, . L. Merrits,
County tnginewr,
Tavapei County,
Prancatt, Arizona

Uaar Sir:

Ny oveknosledrs &rd thaxie you for L ha rutura
of 4he gmop detells or bhe Hossnpampa Griofe toget-
kar with your latter of the 6th inst, enoloming »
capy of Mr. ioffmsm?e latter to you concerning Lhose
deinils.

Mowst af fike correstions noted by L, Hoilfmur
era miner ant wo will be plesssd Lo toke care of Lkem
in agcerdanes vwith nis wishes. Howevar, in some in-
stmnead Me has incresscd the gize of cembars Srvom thoss
ahawy on tiw ezntrret drawlnyr supplisd uwy and Where eny
adAltlonz ]l wolght hen beer addiad to the altrueturs by
pasgnit of innrassed uize of womboers wa feel we shonld be
allowsd apyme ot toyr it

und cubtudly made arvangamet g

L o ths basts ol tio originnl
plana wnd we ara wrising them todny glvimg lhaa the
naceasary lnfurnmtlc rerning those reviged sizes
with thn request that they slivise wa prowptiy what ad-
ditionnt meterial will be reguired Lo comply with the
rgvlael plund.

The shopd hove
for old of this metey

Just ng sock as we enn #dviso you fwether in
this counvetion we will éo 30 and i Lho moantimo will
get revized plans 1n wr. Hoffinsn’s hands as Soon us
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County Engineer - Walnut Grove Bridge




=f '”|| '[ u*' _' & Wooden Deck Replacement
E i1

= New wooden deck being
installed on bridge

= New wooden deck used

to replace existing wooden
deck - SHPO

County Engineer - Walnut Grove Bridge



| Repainting Bridge

Containment
tarps for red lead
abatement and
repainting the
bridge.




John Rennie (1761-1821)

Pioneered use of level
bridge roadways

Designed New London
bridge using elliptical
arches

Combined stone with
new cast iron techniques
to create elliptical arches

Born in Scotland

Died before London
Bridge was built
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Structure No. 8630
Location: McCulloh Blvd — Colorado River (Mohave County)
Construction Date: 1831 (1971)
Engineer: John Rennie (1831) / Mott, Hay, and Anderson (1971)
Contractor: City of London Work Force (Sundt Construction)
Max Span Length: 152 feet

Owner: City of Lake Havasu City

REREEEI TP

As a pivotal crossing of the Thames in the heart of London, the historical significance of
the London Bridge can hardly be overstated. The bridge is the focal point for Lake
Havasu City and a well known tourist attraction. The moving of the stone masonry
bridge represents a great exercise in logistics and engineering.
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Bridge Lamp Post Repairs

/S
Removed lamp post to find why
Coping stone cracking at each lamp post stone was cracking
TRV AT TR

John Rennie - London Bridge



Replaced existing rusted lamp support
post with new epoxy coated steel
post
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Bridge Deck Repairs
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Forming edges and placement of microsilica

Removal of deteriorated concrete , )
concrete to protect reinforcing steel
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How and what these bridges are being used for today

Bridges Widened — US80 Lowell Arch & US60 Cedar Canyon Bridge

Bridges for Pedestrian Use — Navajo and Salt River Bridges

Bridges Abandoned — Alchesay Canyon Bridge, Canyon Padre,
Canyon Diablo, Antelope Hill, Allentown, McPhaul Bridges

Bridges Utility Use — Cameron and Old Trails Bridge

Bridges Still in Use as Originally Designed — Solomonville Road Overpass,
Chevelon Creek, Querino Canyon, Pinto Creek, Sacaton Dam Bridge

Bridges Demolished — Ash Ave Bridge

Conclusions - Historic Bridge in Arizona
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How and what these bridges are being used for today

Bridges Rebuilt — Florence Bridge and Hereford Road Bridge

Bridge Rehab or Repaired — Old Safford Road, Town of Miami, Santa Cruz
River, Cienega Bridge, Gillespie Dam, Mill Ave, Ocean to Ocean,VWalnut
Grove and London Bridge

Bridge Relocated to New Site — Boulder Creek Bridge

Conclusions - Historic Bridge in Arizona



1863 - 1912 ArizonaTerritory Bridges

905 — Alchesey Canyon Bridge

1907 - Solomonville Road Overpasses

1909 — Florence Bridge

1911 — Lowell Arch Bridge

1911 — Cameron Suspension Bridge

1911 —Ash Ave Bridge

February 14,1912 — Arizona Becomes a State

1913 — Hereford Road Bridge
1913 — Canyon Padre Bridge
1913 — Chevelon Creek Bridge
1914 — Boulder Creek Bridge
1915 — Antelope Hill Bridge
1915 — Canyon Diablo Bridge

1915 — Ocean to Ocean Bridge
1916 — Old Trails Bridge

1917 — Santa Cruz River Bridge
1918 — Gila River Bridge

1921 — Cienega Bridge

1921 — Bloody Tanks Wash Bridges
1924 —Walnut Grove Bridge
1925 — Sacaton Dam Bridge
1927 — Gillespie Dam Bridge
1929 — Navajo Bridge

1929 — McPhaul Bridge

1930 — Querino Canyon Bridge
1931 — Mill Ave Bridge

1934 — Salt River Canyon Bridge
945 — Pinto Creek Bridge

| 938 — Cedar Canyon Bridge
1831(1971) — London Bridge

Arizona’s Historic Bridges



and Answer
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Railroads in Arizona

Many proposals for route in the 1850’s. Civil war
interrupted these.

Southern route had the earliest start in 1878 — 1883
(in Colo.) via Gila Trail, deviated from that route in SE

AZ.

Northern route followed 35% parallel began in 1880
by the Atchison, Topeka and Santa Fe (bought from
Atlantic & Pacific RR who had the rights to build and

| 1.5 million acres of land).
By 1885 there were two railroads through the State.

Historic Railroad Bridges in Arizona
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Multi span steel truss railroad bridge over Colorado River
near Topock,Arizona — (Needles California).

Built 1890’s Waddell’s Cantilever truss bridge.




Built in 1923

Through Truss Bridge over Colorado River
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Arizona Eastern Railroad Bridge over Salt River — Tempe, AZ
Built 1915
Pratt through truss on UP Railroad and Amtrack

Salt River Railroad Bridge
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Rallroad bridge over Gila River — Pinal County
Built 1925 — American Bridge Company

Through Steel Truss Bridge




Five span railroad bridge over Cienega Creek and UP Main Line
near Tucson,AZ
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1927 Steel Truss bridge over San Pedro River near Benson,AZ

@ Union Pacific — San Pedro River Railroad Bridge




= Railroad bridge over Gila River —Antelope Hill —Yuma County
= Steel Trusses with Wooden Approach Spans

Gila River Railroad Bridge
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