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| NTRODUCTI ON
HIGHWAYS FOR LIFE DEMONSTRATION PROJECTS

The Highways for LIFE (HfL) pilot program, the Federighway Administration (FHWA) ini-
tiative to accelerate innovation in the highway community, provides incentiverfgholi

demonstration construction projects. Through these projects, the HfL program promotes and doc-
uments improvements in safety, constructielated congestion, and quality that can be achieved

by setting performance goals and adopting innovations.

The HfL progran® described in the Safe, Accountable, Flexible, Efficient Transportation Equity

Act: A Legacy for Users (SAFETEAU)d may provide incentives to a maximum of d&mon-

stration projects a year. The funding amount may total up to 20 percent objée post, but

not more than $5 million. Also, the Federal share for project may be up to 100 percent, thus
waiving the typical Statmat ch porti on. At the Statedbds reque
waived match may be applied to a project.

To be cosidered for HfL funding, a project must involve constructing, reconstructimghar
bilitating a route or connection on an eligible Fedardlhighway. It must use innovative tech-
nologies, manufacturing processes, financing, or contracting methodspnave safety, reduce
construction congestion, and enhance quality and user satisfaction. To provide a target for each
of these areas, HfL has established demonstration project performance goals.

The performance goals emphasize the needs of highwag/arsgtreinforce the importance of
addressing safety, congestion, user satisfaction, and quality in every project. The goals define the
desired result while encouraging innovative solutions, raising the bar in highway transportation
service and safety. Usbased performance goals also serve as a new business model for how
highway agencies can manage the highway project delivery process.

Hf L project promotion involves showing the hi
demonstration pr djuddtts aaarde hdens it chreeyd paeemrd or m. B
successes encourages more widespread applicat
future.

Project Solicitation, Evaluation, and Selection

FHWA hasissued open solicitations for HfL project apptioasannually sincdiscal year 2006.
State highway agencies submitted applications through FHWA Divisions. The HfL team re-
viewed each application for completeness and clarityttayicontacted applicants to discuss
technical issues and obtain commititseon project issues. Documentation of these questions
and comments was sent to applicants, who responded in writing.

The project selection panel consisted of representatives of the FHWA offices of Infrastructure,
Safety, and Operations; the Resourcet@e@onstruction and Project Managemigatim; the Di-
vision offices; and the HfL team. After evaluating and rating the applications and supplemental



information, panel members convened to reach a consensus on the projects to recommend for ap-
proval. The paregave priority to projects that accomplish the following:

1 Address the HfL performance goals for safety, construction congestion, quality, and user sat-
isfaction.

1 Use innovative technologies, manufacturing processes, financing, contracting practices, and
performance measures that demonstrate substantial improvements in safety, congestion, qual-
ity, and costeffectiveness. An innovation must be one the applicant State has never or rarely
used, even if it is standard practice in other States.

1 Includeinnovda i ons t hat wil |l change administration
quickly build longlasting, highquality, costeffective projects that improve safety and re-
duce congestion.

1 Will be ready for construction within 1 year of approval of the mtoggplication. For the
HfL program, FHWA considers a project ready for construction when the FHWA Division
authorizes it.

1 Demonstrate the willingness of the applic8tdteto participate in technology transfer and
information dissemination activitiessaciated with the project.

HfL Project Performance Goals

The HfL performance goals focus on the expressed needs and wants of highway users. They are
set at a level that represents the best of what the highway community can do, not just the average
of what has been done. States are encouraged to use all applicable goals on a project:

1 Safety
o0 Work zone safety during constructidrwWork zone crash rate equal to or less than the
preconstruction rate at the project location.
0 Worker safety during constructidnincident rate for worker injuries of less than 4.0,
based on incidents reported via Occupational Safety and Health Administration
(OSHA) Form 300.
o Facility safety after constructidnTwenty percent reduction in fatalities and injuries
in 3-year average csh rates, using preconstruction rates as the baseline.
9 Construction Congestion
o Faster constructi@n Fifty percent reduction in the time highway users are impacted,
compared to traditional methods.
o Trip time during constructiah Less than 10 percent increas trip time compared to
the average preconstruction speed, using 100 percent sampling.
o Queue length during constructi®drA moving queue length of less than 0.5 mitea
rural area or less than 1.5lesin an urban area (in both cases at a traveldspée
percent less than the posted speed).



1 Quality

0 User satisfactiod An assessment of how satisfied users are with the new facility
compared to its previous condition and with the approach used to minimize disruption
during construction.

o Nois& Tire-pawement noise measurement of less than 8éuakighted decibels
(dB(A)), using theonboard sound intensif{BSI) test method

o Smoothnes$ International Roughness Ind@R1) measurementf less than 48
inches(in) permile.

o Durablityd An assessment of howmposite materialare expected toontributeto
increased life and decreased maintenance of the composite structural elements.

REPORT SCOPEAND ORGANIZATION

This report documents the Missouri Department
tion project, which involved accelerated removal and replacement of three hiidg@gerepart

of the Safe and Sound Bridgi@provement Fogram.The report presents project details relevant

to the HfL program, including innovative contracting, superstructuresabstructure design and
construction highlights, rapid bridge removal and replacement, HfL performance metrics meas-
urement, and economic analysis.



PROJECT OVERVI EW AND LESSONS LEART!
PROJECT OVERVIEW

In May 2009, MoDOT awarded a singlesigribuild contract to replace 554 bridgesMissouri.

The successful contractor proposed the use of standastruction technology (steel or concrete
I-beamsgoncrete box beapand voided slad) on the majority of these projectdoDOT pro-

posed that three oféhstructures included in this package be constructed hgbrgl-composite
beam(HCB) constructiorto determine if such techniques can be used to speed construction and
increase safety on such projects in the futlineee projects were selected in DogglBadeand
ReynoldsCounties on routes MO 76, MO 9&@nd MO 49respectively.

HCBs consist of three main componemts outer shell made from a fibeginforced plastica
compressiorcomponenprovided by filling the arched void formed in the shellhgelf-consoli-
datingconcrete anda tension component provided higed strands molded into thettom
flange of the fiberreinforcedshell.

One of the major considerations of the Safe and Sound program is to complete these bridge re-
placements with mimnal inconvenience to the public through increased construction Spfezd.

use of HCB technology allowed the projects to be constructed using smaller cranes to set the
beams, fewer trucks to transport the beams to the constructicansiteeduced time teet the

beams, alattributes that support the Hphilosophy.

DATA COLLECTION

Safetyandconstruction congestion data were collected before, during, and after construction
where appropriate, to demonstrate that accelerated bridge technologiesisad teeachieve the
HfL performance goals in these areas.

The safety goals for the project included both worker safety and motorist measures. The worker
safety goal was an incident rate of 4.0 or lessreported o®@SHA 300form. No worker inju-

ries ocairred during constructioffhe motorist goal during construction was a crash rate equal to

or less than the preconstruction crash raéte.accidents were reported on the Douglas County

and Dade County projects, while a single crash happened on the Re@aaidty projectT h i s
crash was considered more of a traffic violat

Complete closuref the roadwayvas usedvhere possible to allow the contractor maximum con-
trol over the worksiteThe average time to compleaeébridgeunder the Safe and Sound program
was £ days whereas the average construction tusmg conventional methods on simikized
structuresvas90 to 100 daysBecause one of the goalstbé Safe and Sound progravas to

cut construction timen half, it would not beappropriatéo compare these thredlHprojects to

the average construction time of other projectsstructed under the Safe and Sound program
However,two of the three projectonstructed using HC#&erecompletedn less than halthe

time of a typical conventional bridge replacemdihte third took longer than averalgecause of



problems with constructing the piers, but none of the detsyassociated with the HCB tech-
nology.Even in this case the overall time did not exceeatleeage construction time foon-
ventional bridge replacemeptojects.

Because the roadways were closed during construction, it was not possible to measure construc-
tion-related congestion in the typical way. Traditionalhg principle component of useost as-
sociated witlconstructions the increased travel time for the detandthe associated vehicle
operating costVOC). However,becaus®f the extremdy low volume of both the closed and

detour routesor these projectsat no time did traffic pproach the capacity of the roadwayhke

use of the composite beams did result in the ability to haul more beams on a single trailer to the
jobsite,which reducedielay

Noise and smoothness were not used as measures of qualigseprijecs becausef the
short length of the work and the extreme rural location

The durability of the construction is expected to be far above avaragelCB shellis made of

a fiberreinforced plastic that is far more resistant to deterioration than steel ortecaitzena-
tives. The decision was made to gel coat all beam surtageotect against ultraviolet radiation,
resulting in a bearaxpected to perform for 75 to 100 years with little or no maintenance.

ECONOMIC ANALYSIS

Mo D O Tcosto implementhe HCBtechnology was substantially greater thiaat oftradi-
tional construction method$he increased cost of the beams alone ranged from aboy08840
to $45Q000per structure, or 30 to 80 percent more than traditional composerdthersub-
stantial parbf the additional coss attributable to transportirthe beams from the fabricator to
the site While the reduced weight of the beam shells allowed more to be hauled on a single
trailer, this was not offset by theitial cost of the H®Bs or thefact tha the fabricator was lo-
catedin Maine,more than 1,400 miles from tipeoject sitesThis report includes a detailedae
nomic analysis of the individual structures.

LESSONSLEARNED

Oneadvantage of the HCB technology is the ability to set the beamswitich smaller crane.
Whenthe beaméeavethe factorytheyconsst of a very light fiberglass shaHat is filled with
concreteeitherafterthey arenstalled on the piersr beforedelivery to the siteEven when filled
offsite, the weight is stillignificantly less than the standard steel or concrete beams that tradi-
tionally would beused.While in the Missouri case larger cranes were already onsite for use in
driving pile, in certairareas a smallelighter crane would badvantageous

A learnirg curveis alwaysassociated with implemdng any new technologyn this case, the

situation was magnified by the fact that all three structures were constructed by different contrac-
tors, with limited knowledge transfer between them. MoDOT staff indichiat they see the
technology as viableespecially in circumstances where limited spa@wailable for crane erec-

tion or where it is advantageous to limit the number of large vehicles delivering beams to the
project.



Should the manufacturing of theadmes become more regional, reducing time and transportation
costs, the technologyould become much more viable.

For the Douglas County projetteams were filled at the plaibp¢écause ofoncerns about the
self-consolidatingconcrete mix setting during traportto the site, a distance of about 45 miles.
Experience iradjustingthe mix with plasticizers and extenders gdM@DOT the confidence to

fill the beamdor theReynolds Countyrojectafter settinghemon the piersas originally
planned.Thebeamsfor the project in Dade County were some of the longest and deepest beams
constructed to dat®ecause o€oncerns about flow of theelf-consolidatingconcrete through

the fiberglass form and the voids that might result, these beams were filled atia Wiaginia

before transit to Missouri.

Althoughthe fills were made offsite in two of the three cases, the beams were still significantly
lighter and easier to handle than traditional concrete or steel bEaenszduced weight metan

that more beams ctalibe hauled per trugkesulting in less traffic disruption to the siféhis

could be a significant advantage in a higiffic urban settingln either case (filled or empty),
setting the beams was extremely ed8yo men could easily move the beam®iptace.

Severalssuesvereidentifiedwith the use of thélCB technology but many stemmed from the

fact that the technology was new to both the State and the contractors involved in the construc-
tion. The threestructures were constructed by three défecontractorsso much of the

knowledge gained on one bridge had to be relearned on subsequent strlibtsineas a result

of selecting the projects from the existing pool of Safe and Sound projects.

While the initial cost of the HCB is highévloDOT believes that there is a definite advantage to
HCB technology in certain locations andderconditions where the need to rapidly set beams
with light equipment is needexthd where future maintenance needs to be minimized.

CONTRACTING PROCEDURES

All three of the structures selected for replacement w$ig technology were part of the Safe
and SoundBridge Improvement RogramthatMoDOT launchedn 2009.Under the program,
MoDOT replaced or rehabilitated 802 bridghsing a 3.5year periodFigure shovs a map of
554 of these structurahatwerepartof a single desigibuild contract The programinvolved 22
Missouri contractors and more than 100 subcontractors and local material suppliers.

Becausehe three structures selected the HfL projectwere already part of thislesignbuild
contract, no special contracting procedures were requii@dever, the substitution of t¢CB
technology required numerous special provisions to be negotiated with the prime contractor to
substitute for the assumedstgn of traditional steel aoncretebox beam constructiodddi-

tional agreements were required between the beam fabricator, the prime cqrarachdoDOT

for design, fabricatiorand delivery of the beams to the site.



Figukbecation of bri ddeBOT ePd faec eangrnieur nd hpe
(So u r. ltte://safeandsoundmap.modot.mo.gov/flex/safeandsoungl.html

DESIGN AND CONSTRUCTION

The desigrand construction process was succedstghuse ofhe extraordinary cooperation
amongthe owner, contractpand manufacturer throughout the procd$ss was necessabe-
causehe three structures selected for the HfL program were pulled from the hsitidatavere
a part of the single desigruild contractAll had already been designed using traditional con-
struction methods when the decision was made to include them in this pr&gaesign of the
beams was done by the HCB consulting team, who progdetince to the manufacturer and
onsite construction support on all three structures.

PUBLIC INVOLVEMENT

The public was not surveyed specificadlythe three bridge replacements discussed in this re-
port. As discussed previously, tis&ructures were estructed by change orders to the existing

Safe and Souncbntract.The Safe and Soumtogramfeatured an extensive public involvement
effort, including local public meetings, television news and newspaper coyarabaWebsite

for tracking the schedeland progress of individual projects and the program as a Videstee

Safe and Soundhe average time to complete a bridge replacement for structures of this size was
about100 daysThe average time to complete a replacement und&dafeeand Sounprogram

was 45 days.

CONCLUSIONS

All three projects were completed with no major issues related to the HCB techridiegyr.o-

jects were successful in meeting the goals for safiedycoistructioncongestionAll Safe and

Sound projects are designedward the concept afonstructiorspeed and these projects were no
different. While more lead time was required to fabricate and ship the HCBs, no additional time
was required for constructioBlightly more timewasrequired to prepare the beams for filling
(placing and tying shear ste@dr example)but this was offsetio some exterhy thedecreased

time required tdhaul beams to the site aptysically set the in place.


http://safeandsoundmap.modot.mo.gov/flex/safeandsound.html

Two of the three structures were replaced with no change in location or georkiEvwever,

the new structures are significantly wider than the existing strua@uncebavaupdated safety
barrier.The third structuren Dade Countywas replaceavith a widened deckndupdated

safety featurgsandit was constructedlightly downstrem of the existing structure to correct ge-
ometric issuesAs a resulbf the geometric revisions, safety improvemeatsl widened struc-
tures,all three locations are expected to experience decreased crash rates in the future.

The maintenancactivities rejuired onthe HCBsareexpected to be fdessthanon conventional
beamsThe fiberreinforced plastic shell is inherently corrosi@sistantand offers a service life
of 75 t0o100 years with little or no maintenance.



PROJECT DBTBGAINERAL

BACKGROUND

The MoDOT HL demonstration project consestof the replacement of three bridges ugt@gB
technology.The projects are located on MO 76 in Douglas County, MO 49 yn&és Countyand

MO 97 in Dade CountyThe original contract called for the replacamhof a bridge on 1$. 60 in

Douglas County, but fabrication issues conflicting with the already scheduled closure of the roadway
forced the substitution of the Reynolds County location.

All projects are tweane rural locations with relatively low tradfvolumesAll are part of the Safe
and Soungbrogramundertaken by MoDOT in 2009 replace 554 bridges under a single design
build project



PROJECT DB™MO USDOUGLAS COUNTY
BACKGROUND

The first of three strudtiwowmeprog¢gricacevdsumdddonr.i
Creek on MO 76 Fn g DshawgtBedosatidd ofuhe prgject and the detour
route.The detour ofibout25 miles(mi) is an increase of about 12 mi over the direct route

length.

™

Bridge |

Figabeugl as r©q erctt wl pebtacduironr out e hi ghl i ght ec

F i g usrheo Wesoriginal structurewhichconsisted of a 1 7ot (ft), threespan steel-beam
structure built in 193%At this location, MO 76 is aural twolane facility servingabout2,035
vehicles per dagvpd).

The new structtiurecpeanohns @81k ionfcihme)dd e HEtLh a
roadmwayi ncrease of )& hfet niew rsaadwdwrwi dvtals pl ac
al i gnfelntt.hr ee s @fathish CRCroisg trt vomdtki Aurg o stto 15
Novenmbl20llresulting@®5lianysa cl osure of
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Fi g3Oled ruct ur eowerr MPe &ivore r DCu ggleks County

HCB Mockup Pour

The use of HCB technology was newbiathMoDOT andthe contractors involved in the
constructionLikewise, he use okelf-consolidatingconcrete to fill the beam molds was not a
standard practicd.o gain experience with the materials involved, disvdecided to construct a
half-scale model of one of the beams with a clear acrylic side so that the movement of the
concrete through the mold could be obseredhis way, techniques to facilitate introduction of
mix and vibration patterns could be dimped.The test pour was conducted on August 2, 2011
at the Mountain Grove facility responsible for delivery of the job mix for tke 7@ project
Figures 4 and Showthe mockup

Significant time was taken Tthe mpd jwasto dti ie emdi X n
that twaesnvemeed and the di ameter. oFi @tulmeedp dol
show t he sHiugnys hdoaBse ¢ mmgtdhianevsotl ved t he pl acement
around the cone toamegasganéethe mbvei ayoohdt he
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Fi g 4 iHadf-scalemockup of HCB

\
1

Fi gbhEed view of mockup shoing l ocati on anc
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Fign8leump test rceoslotl g dftdmgs elofncr et e
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3.

g@angesILewtts ref mo di-cfaonesdo Isil duamipi nogf csoenlcfr e

Fi gussrheo®e Openi ngs hien btelaen tu @@ dogffi mra | fl iyhdsiiazge d a
resul t of, tthhee toepsetn ipnoguirwa ¢ oi horc el@esm@i tmd xt5Hd olwa

viscosity of the mix, substanAs allowvg basatt e wi
i motjidnetdecm dc o(ht glnfwie f or any readars twhenf Imowi 1
from one fil,iohoédkainmpml @atniodarhewas required to st
(f 1 glu)r.e

Fi gaFiel |l er opedinpya plo@ecd s al ong the beam top
strand visible.
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Fi g‘]j @See-t 6nsol idatin g c o h bbeeeatne ‘afrlcohwifanrgo ut nhdr or uegi hn
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Figllve br aitnog Wwseed t o ftaocidegdatce mi x fl ow
The pl ast i cs ededrn suosl enddxadte aht ghfee of about 30 minut
beay tdt swds detevenm newur-mhimmlt tcboen t3IOhuous rotati ol
drum wasrerdeg o prewvMertiaat hg b é bppuermpg ow o uhlods ebse go
to set al most I mmedi &ti emlcye itfthef Ipownowaed tilhmatnea t4i0w
i from the plant, it rwadoydcea setrinmn eeldla e anasin itth e
ihtd nshepdeast at the plant and transported.

Figus@dow® the results of infrared photography
compression arch during filling of the beams.

After analypalme wabet mankpaoxanmnrd ploacSed adn adi sV |

MoDOT exhiMbistsmtiti ehEair to educat éei hgomsebkdic
these projects.
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o
Trefl=68 Tatm=68 Dst=6.6 FOV 24|
8M12M11 4:17:31 AM 40 - +250 e=0.96 "= °F

Figu2enfrared i mage of otiedsst ibne acno nupsréleds attiom nd eat re
courtesy Wnfi vMeirsssiotuyr iof Sqgi ence and Tec|

PREFABRICATED BRIDGE COMPONENTS AND M ATERIALS
Traditional constr uscitzieo yapnedo woal dt beaare udra eprf et

strescrdagieroddares wel pdBsHQUfsed on this project wa
each Emptyng the combrohGs0 @0 Treeibda gl ed 3, 500

pounds abadktih percent | ess t hRar tttriadddttidaren alt hset ae
15 beams were filled at the cdherdteerphaertd we
all owed two beams to be transported ,wind-ti me
ing roads of rural Mi ssour.i .

Figusédwic3raoss secti,oni noctlhuednienogpaamen of t he <con
formed by isgdedcentsiool o adoaidt ri enhge .
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SUBSTRUCTURE CONSTRUCTION

ucture was determined to be i

str
he pl acemetnete pliopcraptei ons of n

Thxiesting s

ubst
struftgusbdowsd t

158 —4", 58", E8'—4") HYBRID-COMPOSITE BEAM SPaHS WADE CONTIMUOUS

10T, | T Sta- 10040, 17 Sta. 10]440.5A
f Ll--r 1C1E.TE Elwx: 1017598 J Elav. 108,80
at L [mt. Es#nt 2 at L Irtt. Bamt ¥ at End of & lab
o 1 Moadwny = ot & Foodway
—OxH. 8, Elava
106298

@)

be les armard Ilm 'I":ﬂ: 1

158 —4", 58'—1%, B8'-4") HYBRID-COMPOSITE BEAM SF&HS WADE COMTINUOUS

Fta- 1848, 1T Sto. 10144058
Elws: 101755 { Elay. 1Me.E
at L Int. Bamt 3 at End of &lab
ot | Foodeay ot § Roodway

Top OF Fodk
Blonket Clwe 10115

L Exinting Subatu
- Tir ba ramovad o 2707
@ belos aroard | Ine (Tsp: 3

ohura

Figu4Pd an view showing eximg ifngr abaodu gleavs s@au mpti
SUPERSTRUCTURE CONSTRUCTION

The deck replacemeemerctonasf st ievefoHiCB hicedmptéearesd. on
beams welreonm@2adfd 3/ 16 Onntdpep@f the beams8 Hwas pl

i portceamegnt (CPOQLogcek ewi t h an overal,Bn{foptr ovodownyg)
28t roadwvwaywuwiédtulst rates the cross sectional di |
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DATA ACQUISITION AND ANALYSIS

Safety, const,andt goawemweghgdattaed before and af
this wherjecdppheppriamary purtpheoespHfolgwsiatmtho suppl y
sufficient i oafusrihn@B itoenchimolsaupy i Mheteuaoakyappl i
provi de iomfhbeo mhbobiwgogl BIf L

Wor k zone and worker safety during constr u:
Facility safety after project completion
Faster construction andoneduced construct.i
|l ncreased consumer satisfaction

Increased durability of materials and decre

= =4 =4 -8 9

This section det oinlhebf gpalcs fdef pnedetcor dabhase
SAFETY

Saf ety Hfoharlosj efcotrs ar e ab@s gddoami wgrkemssructi or
dur i nagf feenadj ect domplwet ken. saf ety ,goaasl riesp osrette de
t heSHA 300 form avail abéeptibbimctbeakconsractoas
t han ddrestprecti on crash rate.

No worker injuries were reported on this proj
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Becatuhsee road was cl osed comeplret ey dcwmmple ngo ce n S
crasmesa tradkadrn othnlad pmmes Baecsie atrddilseid ated t he
crasatbesameé during construdivaa s seodm LtOBe pdkatcewunrt
of the traffic was ,andetrhedp itarcmanzet rdaeyteto idoani rl oyu
trafAADdwa@dded t o eachr dutge offort hcea ldceu loautri on of
t he cl| osTuarbel epgerwdi ad@de.tcr ash rates for each |l eg o
TabllGr arahe or if @irndet ol efsome t r,ucltoiuognl as County
Preconstruction 3-Year
Crashes (3Year 3- Rate
Volu Totals) Year | (Statewid
Len | me(3- Rate eby
gth | year 3 (Facil Route.
Rout (mil | avera | Fata PD | Year ity Designati
e Termini es) ge) I Injury O | Rate | Type) on)
MO 76 ag"lnf'tf%’lfe:T 11.6® | 2,101 1 8 21 | 11155 | 189.17 234.98
(Detour Routes)
MO14 | MO 76 to RouteO 10.287| 1,764 0 23 38 | 306.99 * 234.98
g"”te MO 14 South to muteT | 8619 | 386 0 2 2 | 10079 | 189.17 227.31
RouteT | RouteO East to D 76 0.3599 768 0 1 0 0.00 189.17 227.31
* Statewide rat ebeucsaeudsiek eodf t bad wag gig pte
Tab2Cr arathe or if @irndat cemudue scmmygst r,ucltoiuognl as County
Closure 8/15/2011 td.1/18/2011 (95
days)
Crashes 3-Year Rate
Volume Before
Rout Leng | (3-year | Fat | Injur | PD | Closure | Constructio
e Termini th average)| al y O Rate n
MO76 | MO 14 to FouteT 11.689 N.A. 0 0 0 0 11155
MO14 | MO 76 to RouteO 10.287 3,85 0 4 2 159.22 306.99
gc’“te MO 14 South to auteT | 8619 2,487 0 0 0 0 109.79
RouteT | RouteO East to ND 76 0.359 2,869 0 0 0 0 0
* Statewide r at ebeucsaeudsiek eodf t bad waggmgpe
PDO = property damage only
Local traffi@76mnto ntuleat iobhm v asehes weheseag epo
secti oOn/s6 aair tMwo odett her thhege®e dEar ngamgtdwoygt r uct

property
thie

W i

ti

nereadsgeéed

v ol

ume,
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than t he -ypageaerviaower é8ge, meHefthirmg Ftalhmair go &lad edfy tls
expected to benpa uwseer uacst wiredednw &3h o 28 dfisandar d
railings on the existing structure were repla
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CONSTRUCTION CONGESTION

The stHfmpbarld f or 1 mpact of construction on the
compared t o conHiesntto MOEBDITInyed sh oadvser aged bet weer
to replace a bridge of Hsoiweivliear, swmizted adne eaa NsdiDnOT
Sound rapid bridge replacement proldruam, the a
roadway cl osumaiwa® nuaneMO edt rttaht eeligdpuGioenr(c ent of
the bridge projects under this project.

The cl osure on t hi swhridpel a che nse ndtiL gwaasb t 9o5m edaat y5s0.h e
percent redutchamwmpectbde towgmeotmucati omi butmed t o t
i nnovdhe onesnstructionwdehbaygpr waseassotheeatoeddi t i
construction of the piers.

QuALITY

The inherent corrosion resistance of the HCB fiberglass shell is expected to rastdtyriow
maintenance bridge that will not rust, crackspall like conventional concrebeamsor require
painting like a steel beariihe service life of the HCB is expected to be in the range of 75 to 100
years.

Although it hasa higher initial cost, thBCCdeck is alsoexpected to result ilmwer future
maintenance costs.

This technology has a possil@evironmental benefit largescale use becormeommon.The
volume ofconcrete used imeHCB isabout80 percent less thdhat ina prestressed concrete
girder.Given that he production of prtland cement is one of the largest contributors to the car-
bon footprintof the construction industrya shift to this type construction could have a positive
environmentaimpact.

USER SATISFACTION

Mo DOT decancdwsweati ssacteypynas palHowevse twhitash parldj e
Saf e anpdr o§joeucntds, extensive preconstwaceion pub
condulchiesdsspeci al |l y trrauelt a shurtensei fcinesace woefd gnour s
requwWhieMeDOT r esxme vreelgat i v# heomMmematt s ohhef t he
del ay had nothing to do with the HCB technol o

IMissouri Department of Transportatidbpmpletion of Safe & SoundConnections News Articlé&yovember
15, 201 2http://www.modot.org/newsandiofconnections/documents/Nov:-2012.pdf
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ECONOMIC ANALYSIS

I n addition to promoting {++rmpraroceedmeonongeeiyn i 9af e
the value of the i nTnhowsaltu eo ncsa nibsp eacl assos & snspeogr tt ahne
of Hfleechnol ogy to the cost of a project const
Traditiromalel yeph acemnseent bemifrsddre boksigrestresse
beam construction

CONSTRUCTION COSTS

The original design for this structure using
cost of $218Ttpies ammawntes ftomtaBleSifBgdZ@eénd t ot al
$1, 169N 3BrestressMadicfoincatiten bteamsse the HCB
final cost of about $283 per square foot, an

For thid hset raddtidrieo,nal constr uwedi$3IRmM , Do7Lt. s Twii tsh
cost differential $B®BRaudleditghe cth€B nod s B 8dfi 6@ 0
engineest nyl8, @dl5i very chndge mbbBBRAEARRARN c Os
for a 4®2,aBlYebfreddesddntand bDhetAeodetledc owmp dne
credit for trhees wintuesde di nb eaa nisot al cThhaen gnee to ri dnecrr ec
in constructi onHCBva®¥2 9wiOt7l2 t he use of

LiFe CycLE COSTS

The baseline peehraes ved addrdr dtoe beams to be |
asphal ti(cAW@eoarcirred(esiutrif aac emembiracdedi rectl y to t
This was not consi derBsBeaausabbt bDpitsont herre
adtdiion of a tradiThisesnankedeshngneterfdeekcB8g t he ¢
becautshee oifn cr eoatsheed dweeci kg.h t

A |ife cycle cost analysis was performed to c
perfor manasCbedrwiereqn aoaumcsreetamddeck. Theanexpect
AC wearing course was a/mMyewe ar. i Wdelcmvweshlsave Imitla
and over | ayatenv eersyt i7mayteeadr sc ost of i 553183 a. 5@ P& r s qu

per square yard of milling and overlay, respe:
couwceel daneempl|l ete removal and reapplication
complete removal and replacent§ht pwas sfdarpeperya
membr ane reapplication and $25bupielrt scgausaer,e tyhaer

traditional concrete eeodk irrevpab qeyha @ d& Sa0e dpea ns
at $4 per square yardosfThefeoest bmhihleth ac®d €@ ey
t aldld e

Rehabilitation of asphalt overlays or deck re
FIl agger operati onBMOWOu lpd evevidlderpr dttaera ff foirc ¢ o n ¢
no significant delays antic) plausteudreeder i t@ sft st we
not consildiéfeeedcycl e cost anal ysi s.
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The estimated | ife cycle costas | WenBé edairscount e
di s c oun3t. Tmegeried cloogen for this analysis was 45 years. Appropriate salvage values
were applied at the end of 45 years for both cases. Both the discounted values and the net present
value are irtable 3

Tab3l eLi fe chygbescostfbandhe decalkl.as County
Year Descriptio BasedAGewearin AsbudPCC dec
with membr a
Undi sco| Di scoul Undi sco| Di scou
Cost s Cost § Cost s Cost s
7 AC mill and overlay $22,957 $18,666
14 AC mill and overlay $22,957 $15,177
21 AC mill and overlay $22,957 $12,341
28 AC remove and replace $22,957 $10,034
30 PCC 15% halkole repair $40,608,  $16,730
35 AC mill and overlay $22,957 $8,159
42 AC mill and overlay $22,957 $6,634
45 Salvag -$13119 -$3,469 -$20,304 -$5,369
Net Present Value $67,541 $11,361
Difference in future costs $56,180
DETOUR/USER COST
A full road closure was i mpl &@mestedquoréedchnal i
normally wusinugethmsealrteutneas itve route while th
Fi guirlel kst rates the nor mal route andTanbalien 4as s L
il lustrates botAPMDiVvhppd Bandf i st aokcemesf (travel
pri madyalat er nlahd vleow oturtefsf.i ¢ vol umes on the al
effects of traffic diverting to those routes

Consequently, the omlhy tardadvdli oinmdadtrsavwdultd me
di vewrgt from t he pri mary Trhoeu tpeo sttoe dt hsep eaeldt € rinnai tti
was Bbesn genmi.Ithdprecti on indicated thaboStdhe typ
mi .h

The time to complete the eoastreqgqiomecwhisroa@h
desofgnprestressedmsomomnacmpearei sbcermnsf VOC-bwast made
and baseline scenari os.

TRAVEL TIME COMPARISON RESULTS

An assumptmidrpeafata ngg0 speed i mpl2emi auvnaeastper a
This unit travel time can be applied to the i
compamwmed he primary route t a hestfiurhdt e otahde crhoobsiu
vehiclMulbtaisplp .t mamrypyuit e AADT grao/v ii dnpsa cBa hnesga s u r
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S5prestkeemtsesgul t s vertanlils, atnhael ynsabsi.l ity i mpact o
mi ni maavel tibmgbiomdr ®ade dni rBwtmane dp eorv eve hail d | e f
dirnvtei ng each day, the dheawrusr ofe saud dietdi a ma |3 0t5r. &
cl osure.

Ther enaasturad veclostti ndei f f er entBdah tloe ¢hreswmuusec OIf c
time to complete the camestarsuateigamm nwasn foomsaihce
design of prest ) esos ecdo ncpoanrcirseotne obfe avnsC-bwa 6t made
and baseline scenari os.

TabdMVo |l umer aadied t a prciemaorfay t a n daudiet e o utgh e sD Count y
project

Pri mary RQ Al ternativ{lncreased Tr a
Rout AADT Di st a AADT Di st a Al ternative
(vpd) (mi) (vpd) (mi)
MO 76 2035 11. 735800 19. 2 7.5
vpd = vehicles per day

TabSiMobi mMpaygtiusirdad os@ioest he Dougl.as County

Rout ¢ AADT |l ncr ea |l ncrea Daily I
Diverti|Travel Travel in Trav
( mi ) Vehicl e (vehiholje
MO 76 2035 7.5 9.0 305. 3
vpdehieles per day
SAFETY
As notednkixlaisderer®e portedr dad o sBercaluese it s i m
to know if the crashes were a part of the nor

determhweref t ol athed c Ba s atuhsee tciloons.ur e dur ati on \
abotute same for comBsérairbei baswi i het benB€Cructic
assumed that the s abfeeftfys eto,strse dwlrt ien g HdnL avoad s
innovation of zero.

CoST SUMMARY

The ukC® wdr prestressed beams $32B,udr2df drn an i
constrThet uamRC®fdeck wasHCR qwh iAl€a otwheer h ay of t he
flanges would havehbeer twhehcopnwahhhtlees sraels ud ax n
hi gher itnhiet iPadC cdoesctk, ilso veexrp efcutewr & dmdadandeem@ nc e
overrleasyyl ting i n net%56uy(nBedte pcroessteantaywiaddgusenafl y s i
peoad. To summaHCBre ,t Hihe prse] edt r esufl2t7e2d, 892 a
or3.p3ercent of estimated baseline costs
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PROJECT DBMOI UIIREYNOLDS COUNTY

BACKGROUND

Theecohttehr ee structures rregtliacre dp rumjdeeat twas a
Ottery Cr eocenk MDY Re ¥y h @lwd sTheyoriginal structure consisted of @31

ft, threespan steel-beam structurevith a 206ft roadwaybuilt in 1934. At this location, MO49

is a rural twelane facility seving about382 vpd.

Figure 22shows the detour used while the road was closed for construthierdetour ohbout
21.3mi is an increase ainly aboutl.15mi over the direct route lengtRigure 23showsthe
project site.

SR

v

Fi g2Z2Reeynol dsr cCjoaandtiyi apat bauwdhiegh | i gydlt leadw. n

FigZI:BEi sst'ruture on MO 49 over R@tytner yd sCrCeailn

30



The new st r ucttwsrped ncdogred @4 tismng &8 d i n,pwiodve di ng
a24t roadway on Bbé&slpaame céihitg WEB®HDNnst ructi on
took Jummugu,st2®ésul tingobdawmuscl osur e

PREFABRICATED BRIDGE COMPONENTS AND M ATERIALS

Traditional construction for abesatmsuotrumpe ecft rte
concrgetreFers .t hi s2KGBwu d thu rae ,d,&6PiBe nod q 2B & & mhs

were setfehhmesgoarcd ed ep pMaisepdl af wtiobnu ranQjan d M
transportedcbt2nint haWipe bde dreeat et hwe bag bl hvavkehde | | s
ldbeams to benttrwoestprewduleésd i ng i n | eswi rchinmggesti o
roads of rur al Mi ssour

The weilgdtHGfbeams used on this proFekhti wgst i
compr essi oab au 30 0Oa ddedhwasit ght 9, 900 palodudts each
percent | ess than traditional steel beams.

Figusbdod&sa secti o,n iofctlthdekilmogcaams on of t he <con
formed by isgdedcentsiool a adoaid ri enge .
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- Lt comprasalan Fel rareenart L"—f‘ [——
— 24 vla strame
Iyise Foa Care e et
bt e
Folrmmtr .
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I5hoeing Conpreaston Feinfurcarent & Shear Cornestors )
43'—6¢" Erel to Erd of bean (reaswred al oy top)
[T 467" 1y
=dloae— .
A L Ing for - o
=ai0m [=A [ At Tap. [P I0Je T tep plate %
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<= cfizd =gioe
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127" 1178~ g e
Folremtr e
+ Thraish 17 Dia.
BEAM FLAN 4 -

rele In bean
{Omhertor Bean shewn. Exterfor B sfnl lar swoept FRE Lld)

Fi g24Ca oss osfecH@BnReynol ds.County struc
SUBSTRUCTURE CONSTRUCTION
Thei €#txi ng substructure was determined to be i1

Figus@do®sS the conf isgwredt igdhmado fpvicdihreee pnleavnb dr o f
spans was frlkedee.edoftr wm
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SUPERSTRUCTURE CONSTRUCTION

structur e.

The deck replacement consisted-fod ndind eplsaeaerment

sparhe beams,6w®mamnd82/f8& ti ®ndeep. of t he beams was

traditbbP€6d@8lkc& with an overal, § oiun, tpdrtoowitdi nvg da

roadwayFiwiuditéhl 26t rates the cross sectional di mer
e 24"—}" Roodway 1]

12 =0~

12"-0"

Sy about L etrusturs—

P=—1IL Froposed Erldge
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Croen of Slab—,
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iPrmerm orm Heaouresd] Harmal To Pocdeas |
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Tests were peoheomedabdnnget dmcorud ide wt ademgsant e |
through forms without wassrondiifg ewoii dwea.f hTaleer t skldu o

and the diameter ofwamshee srueafulgti)sregeRRbrfer caegeft o
walket ween 3.0 and 32 1in

Figusd@do®wBcaond test run with the inverted cone
measure ohetladimixyto flow around obstacl es

Fiug2e7 Modi fied slump test.

7k =
Figi’J&BeCageertfeosrtmed at ihe. Reynol ds Coutl

Al | beams wer e &hejcdgfpdorl e dn dad reot niggdsre alief gu)ree | 2 § s e ¢
The |'ightweight nature of the beams Fmagduer eset t

3G hotwibee ams moved i nt o tproasc.k ilotne qubsti Inyg laarsgmar | c
used heo IBedmd BseapdwBG@resaddi ti onal reach was
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Fi g33a i grimmateds holes for. concrete int

us@o®wwd3 omecwed e was | npoiondtusc eadl cantg gtiuhmer theera m
Telrseoncrete required Blubtehbcamtmo affdei bpani ong 1
beam waisalex@aingpirracati ng sstatwatwit lhe ah aovo® de 1bd
compl et eTlyi s nt ®s ulhteed eiam. much easier fl ow
the HWiiger 23t ws .-t bese bkl Oathienmugoperd rienteo pl ace

A
~

VL GEEN

‘; A: " ‘. ad ';.‘\;.’-'. 'ﬁx
Fi g3i4Se-t bnsoldadmdripautgep eids i nt o pl ace. Note r emo)
all ow increased flow around shear
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igusbadoWhtfittelne cesetretbdere was a ghplubient weheant
equired closing bdfther éd itblere gd acls wihedyp o ad ¢ d we
o be placed under the deck and stchree weedq uiinr epdl
0

Fi g85Gap between. beam fl anges

DATA ACQUISITION AND ANALYSIS

As for the Douglas County projedtf hr pgwipteict da
sufficient i nfor matCGBont etcoh nsou popgoyr ti Mthheeu tuassea | & p p
these analyses are presented in the foll owing
For the sake of conciseness, explanations of

pl ease seentthkhecbaptphBesxctCounty pr
SAFETY

Saf ety Hfoharlosj efcotrs are based on worker safety d
during and afteTherwgrelkcdr csoafpd tey i,paaasl riesp osrette de
t heSHA 300 form avact @abéeé epsiabfippiieyt héeé scantcrash r &
or |l ess than the preconstruction crash rate.

No worker injuries were reported on this proj

Even though the roadlWwadbucambicai elt yweocrieko szaodn es o
cramwhhen a vehicle dr oavnadrpastd two datrs i cafadeisgms
rear of a Tpharsk ecdc atsrisaiivlaassradt maf i of vi ol ati on i n
zone safety issue.

The crash rates fooreaahdl| egr orig tshlremselelteost t6 b e
and 7
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Tab6lGr arseht es f or orrioguidedsior andodRd pymuaeltd onCounty

Preconstruction 3-Year
Volu Crashes (3Year 3- Rate
me Totals) Year | (Statewi
Len (3- Rate de by
gth | year 3- (Facil Route
(mil | avera | Fata | Injur PD | Year ity Designati
Route Termini es_| ge) I y O | Rate | Type) on)
MO 49 Original Rout
MO3 2 00 (Rt o3 20.1 393 1 16 14 | 357.39 | 189.17 234.98
(Detour Rout ¢
MO32 | MO49 ewt ouBKR| > > 2 54 g 13 8 327.39 | 189.17 234.98
Eﬁ“te MO32 Souctuhdet ¢ ; 34 5, 34 o 6 4 5271 | 189.17 227.31
RouteJ ff"g“ KE South@a ;, | 559| 1 2 4 9976 | 189.17 227.31

Tab7lGr arseht es & br aodiodqueimeassi ng conReymaltdo®nCounty

Closure t68/19/ 2012

Cra.SheS 3Year R

. . Length Assun I'nj Cl os Befor

Rout|Ter mi ni (milesg Volung Fat y PD(de R4 Constry
MO 49 MO3 2 oo \Ri e 20.156 N.A.| 0 0 1 NA. 189.17
MO 32 MO4 9 We tu Ktko 2.209 2 95 0 0 0 0 327.39
RouteKK MO3 2 S o uotuhf et 7.373 2 74 0 0 0 0 52.71
Routed | Rou KK South@; 11.63| 944 o0 0 0 0 99.76

No creemepont aiybbe desa@abl segmests achieved
of a crash rate | doesdf owimasn rNoc t avipdnlawdlradvar € he r at
coll ected on tbheec abusiega 8 ab p s e gme hiyh etroe flooacea,l t r
i mossi ble to calculate a rate for the closure

CONSTRUCTION CONGESTION

The stHifmpbaarld f or 1 mpact of construction on the
compared t o conHiesnttoroincaal |nye g leMbdDEOEIt vheaessn a9 (@ ran d
to replace a bridge of Hsoiweivliear, swizen darh da MoiDndT
Soumapi d bridge replacement program, the aver :
roadway closure was uwsheotliGieas cemé WNOTtHhter br e gyge
this project

The closure on t hi sCornesptlrauccea mmeomt owa st h5 9% daysd.ge
alignment resulted in Whnimak hdssdiigobabhofneat
50 cpeenrt redanstooction ti me, it is.substanti al

38



QuUALITY

As noted in the chapter on the Douglas County project, HCBs offer several quality advantages,
as well as a possible environmental benefit.

USER SATISFACTION

Al aidhgh MoDOTs aneec en evgeadt iowieh ec odnnrearntta ®otho salthryd ,h e
di ssatisfactitome wdGB utneeh mdleag ¥y .o

ECONOMIC ANALYSIS

CONSTRUCTION COSTS

The original design for this stduchume esit nga
cost of $231Tpiey amauwuntes ftoomtadlesRogdZ®EGndd t ot al
$623faB7prestressMadicfoincatit@en bttamsse the HCB
final cost of abahtiichd lbnpreasgqualr eab oot , 80 p

For thi g het raddtidurieo,nal constHCWBced $40/b6 , 6BHOt. s Tvhii tsh
cost differential $2Bslad@editgme clh€B nods B TBfi 605
engineesf n§1&8d, e0ldiSver y ch,amgle aofmodHib 2BAR2EAN c 0 S
a 3®6 allvyedfresddesi gn and the adaodiutpil @end ovii tthh e
f or trhees wintuesde di nwead mcsheaddgodt iaadrncad r c har ge

for
credit
$10&, 66
LiIFe CycLE COSTS

The baseline presaressedl tedcfete beaml€ to be
wear i ng( vwiutrlf aac emembiradedi rect!| Yhit® whe mdetamcdnh
a viabl e opBsBenahfttelei o,het H&C redesi gn included t
concreffThi deckdesign influencBs etchhetshte Difgar eaa e
weighhe deck.

A life cycle cost analysis was fperdmaoesd nt o c
performanadCbwetwe engaconwrirsed eamlceck. Theanexpect
AC wearing course was 7 year s.woluhledvrod hvaeb imli il tl a
overlay eaemyedtiymarsd sqasatr eo fyiafsgl83d atbcrcd 1% per
square yard of milling and overl ay, respecti v,
woul daneempl ete removal and reapplication of |
removal and sr e$p8 0a cpeenmme nstqing5 & pa&rd s@iumecleug ar d ¢
reapplication and $25 per-bsguéareagerdtbe ovad
deck involved-sbi epearepasatfumfte ddbdOn dpear s@maé at $.
yard. The estimated | ife-buydltectabbte aBe@er i mot h

Rehabilitation of asphalt overlays or deck re
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Fl agger operationBOVWnu lpd ebvevid|dwergpa dttoera ff foirc ¢ o n ¢
no significant del ays anti ¢gi fseotreaded uus enrg o aust tus
not conaildiéfeeedcycl e cost anal ysi s.

The estimated | ife cycle costsa wletogeegnag e3s80count e
di scount.Thegperied clvosen Br.thts analysis was 45 years. Appropriate salvage values
were applied at the end of 45 years for both cases. Both the discounted values and the net present
value are irtable 8.

Tab8l eLife cycle cosfoanahgsiReyobblbsi Coendeg

Ye a Descripti BaselAeve a AsbudP€CC de
course with
Undi sc|Di scolUndi sc|Di sco
Costg Cost Costg Cost
7 AC mill and overlay $11,540 $9,383
14 AC mill and overlay $11,540 $7,629
21 AC mill and overlay $11,540 $6,203
28 AC remove and replace $11,540 $5,044
30 PCC 15% halkole repair $20,413 $8,410
35 AC mill and overlay $11,540 $4,101
42 AC mill and overlay $11,540 $3,335
45 Salvage -$6,595 -$1,744 -$10,207 -$2,699
Net Present Value $33,951 $5,711
Difference in future costs $28,241
DETOUR/USER COST
Figuiél2Za3trates the nor mal route andTawali9n as s
il lustrates botAMMDiTh®# &andf tili staotaemesf (travel
primary and thé&haltewnatafti coubkbames on the
the effect of traffic diiwaGwiesg@que nthysetheubD
i mpactbaebel dddi ti onal travel time required by
t he al t erTnhaet ipvoes treodu tsep.eed | i mhiltn sopne ctthieo nf aicnidiict
the typigadp odteoSath . n

TabiVeo | umets a dieddt a npc e ma o/ t @ n doauttfieme t he Reynol ds
project.

Primary R Al'ternativ{lncreased Tr a
Rout| AADT Di st a AADT Di st a Al ternative
(vpd) (mi ) (vpd) (mi )
MO 49 382 20. 2150286 0 { 21. 3 1.1

Assumimnvger age un2percomsitl eo ff dbrO . c8ol mngehrtc iaanld vheehaivcy
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truakigd) $0. 33 per mi PfeorfVvoD@déamc laveair mglec setdanf or
mai nt enanceesa,ndandcpdhdpr,ediABADITon)f &®Bd giehemr | telse
assulmpdrcent trucRtshe ofroltlhdvei nrpg of@Q&ti s comput e

AsBuiGas e

VOC auto = 382(AADT) * 0.84 (percent autos) 1.1 (mi) * $0.33 (permi) * 59 (days)
= $6,875
VOGruck 38AAADT 16(*p elOtcreupctk*gImi ) 2 p& 0 .58§id)a y*s )

= 3% 246

VOGotal 6% 873 246

$10, 121

BaseCa e

The VOC for the baseline case wWasf adrodundompapi @
bridge replacement progr am,mei ta moatntd drod pitda orkea k
bridge. No significant scawOQ@ugraiprectlee . cdhetred
VOC cost differenti aldubdttwecearns et hvea sb ansoe | icroen sa rd

anal ysi s.
TRAVEL TIME COMPARISON RESULTS

Tabll@er eskteatseds hlet $rafvel ti me analysi.O@véoallk he

the mobility | mpaccturef whkaws inlitmacheb oot easdd
mi nut es PBSarmmedhioovlea. all of the traffi 8. 8ivert
vehiholues of additional travel time per day of

TabllOMob !l impw cfu lrdddl osioest he Reynol ds County

Rout AADT l ncrea Il ncrea Daily I
Diverti|Travel Travel in Trav
( mi) Vehicl e (vehiholye

MO 49 382 1.1 1.3 8. 3

The MoEQ@Ti ngePol ieyt iIGnh®wlesost t &Ota3n® hpouddrl ipcerat

2 Barnes and Langworthfhe PefMile Costs of Operating Automobilaad Trucks 2003, Report No. MN/RC
200319, Minnesota Department of Transportatiddjusted for fuel price increasand inflationin 2011

3 American Automobile AssociatiorY,our Driving Costs 2012Both operating costs and per mile depreciation
costs were considerehttp://newsroom.aaa.com/wgontent/uploads/2012/04/Y ourDrivingCosts2012. pdf

4MODOT 2011 Traffic Volume and Commercial Vehicle CoMup, SouheasDistrict. http://www.mo-
dot.org/safety/documents/2011_Traffi&-Bistrict.pdf
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private v2h#@a@gllkoanmdp&R2 siungtecamhemal al pt euck.
AsBuiGase

Delasayo =38QRAADTRB4*pedr.cen8.(avubtho)sP .(3pley 5*¢ day s)
=$4, 237

Delt@ayck =3 8Q2AADTN §*p eOrtcreunct&*3v-a it )2® .(7pdeyr *( BBy s )
=$1, 779

Delt@ayar =%4, 28T, 779

BaseCa e

The traowedt sleff@ary t hendbdbtased mmet neddesrie e oBia@Teo su
anlound rapid bridge replacementsapmeogaonh m, it v
time replace this bridge. No si gontirfaivcea n td eslaavyi
cowtesexpected. Ther efaolr eb e ttweee nc otshbeu dhi af sf eel ai snaet waa
not considered in the economic analysi s.

SAFETY

As notednlewcroanvseme podureidng conBhe umdt wme of t he
was not related to sworikiozwsmmse as &fdetf yrcomdertiys a

COST SUMMARY

The usCB mft his project resultedddirbh, B9 iunscer eod s ¢
aPCC deck wasHCRgwh iAl€Cd otwhesr h ay of the beam f 1| ai
the conveprt womdd thcaosm@Maimse resul tingtha highe
PCC deck is ¢é¢oxwect éddtuo ehtmnmmtemd eAM@ nacwee rcloasyt,s r e s
net cost$z&h,(Andely s po esweert-y avad uenal ysi sripze,i otdhe
useH®@B n this project res$P4420FUB @remedf cost i
estimated .baseline costs

5 Engineering Policy GuideSection616.13 Work Zone Capacity, Queue and Travel DaM¥ Impact Analysis
Spreadsheet with HCM 2010 Program Directjd?¥11.http://epg.modot.org/index.php?ti-
tle=616.13 Work_Zone_Capacity%2C_Queue_and_Travel_Delay
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PROJECT DB™MO O9SODADE COUNTY

BACKGROUND

The t hhtehdr ecef structures repl aced uan doerri dtghei so vdee
Sons Creek on MOThe @griginahstrubtarel censi§ted ofra®9png, single

span steel-beam structur@0 ft, 11 in widebuilt in 1935.At this location, MO 97 is a rural two

lane facility servingabout684 vehicles peral. This project was constructeh a new alignment

just west of the existing structur&€here was nolosure of the roadway fadhe majority of the
constructionHowever, the road was closed for 18 days while the new pavement was tied into

the existing radway.Figure36 shows the detour rout&€he detour ofiboutl2 mi is an increase

of about8 mi over the direct route lengtRigure 37showsthe project site.

Niawathe Prairie
Conservation Area

&

;‘ Bridge |

v

Fi gBteade Coopnlegaipi whtulvo dhieghl i gydlt leadw. n
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SAFE&

SON'S
CREEK

i

Fi g3TEexi st ragtur eowerr MOo PFa €e e€aunny

The new csotnrsuicsttusrlépids pat hsa3rOglfsdi n,pwiodvaead2 8 g
roadway on nfehwei adgd @m meootnisri eset-cloynlproisd t e box bean
1057 fitnanmnd hgt,gvh t h a w,i6d tC ne ft rthocdtki Mfary bt rfo

Augres$t 2al1oft @adBays.

PREFABRICATED BRIDGE COMPONENTS AND M ATERIALS

Tradidamstarlucti on for a structure-befbmt brspseze
stressedgicrodicareetvei poBsHQufsed on this project wa
pounds e&chléemgt yhe compbproauz,si @0 Troeu tadt sa.d 8 € d

60, 000 poambhaddslOt epaecthcemst | ess than Beamstfonat het
job were amdHCBsvbhetltoogedtto date andCarme fir
cerns about tthhees eabboinh istiytcaseafi hyg voids in the
the beams being fiTlhheedsiazte ao fp Itahnet biena nhsn dri eagnuai.r
beams to be transported on individual trailer

Figusd@dod® oass sect i,on noctlhledhcea ghiecanmsof t he compr
formed by isgdedcentsiool a adoaidt ri enge .
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104" —0" HYERID—CCMPOSITE BE&M SPAN

TrEA B |
e F_\'[."' o A
vemeiy | I

E-.!-'.'-ulu_}__ ﬁgiﬁﬁynr ______ %

TTiRErmaimnte Sonang! e il ST
e S

ELEVATION
&1 Berts arw Paral ls |

Fi gaa0Adbout mentt Dmtdaei ICoaufnty project.

SUPERSTRUCTURE CONSTRUCTION

Theuperstonsitsred of the pl acenietrtno donftTdirdsr.ee HCB:
beams weT eli darbgpfifgiimd ,6 twindlen t op of the beams was
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