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Arizona Tackles Work Zone Déays

by Alan Hansen, Asssistant Planning and Research Engineer for FHWA's
Arizona Divison - Thisoriginal article waswritten in May/June 2002, thetitle/
positions of individuals mentioned in the article may have changed since the
date that it was originally written.

If you' rehaving troubleminimizing traffic de aysduring congruction projects(andwho
in't), thenyou may discover someidessintwoinnovative programsdevel oped by the
ArizonaDepartment of Trangportation (ADOT)—amotorist assst patrol and atrave-
timeincentiveprogram. ADOT used the new gpproachesto minimizemotorist delays
whilerecongtructing al3-mile (21-kilometer) section of State Route 68 (SR-68). The
project started in July 2000 with apartnering workshop between the contractor and
ADOT, andal of the pavement wasin placeby theend of April 2002.

Although SR-68isarura corridor cutting through high-desert landscapeand the Black
Mountains, highway officiasin Arizonaconsider theroad to beama or commuter
route. It servesmotorigtstraveling between Kingman and Bullhead City onthe Colo-
rado River near the State’ swestern border. In addition to commuter traffic, trucks
comprise 7 percent of thevehicleson SR-68, and asignificant number of recreationa
usersasotrave thecorridor. Theconstruction project sarted a about themid-point of
SR-68 and went to Bullhead City.

ADOT sKingman digtrict engineer DebraBrisk developed themotorist assist patrol
andthetrave-timeincentiveprogramspecificaly for thisproject. ADOT resdent engi-
neer Jennifer Livingston conducted asitevisit in May 2001 when the project was
goproximately 35 percent complete. “ Thetraffic management tools” saysLivingston,
“truly minimized the condructionimpectstothetraveling publicand commuters”

Motorist Assist Patrol

Themotorigt asss patrol (MAP) cons sted of avehideand driver equipped withequip-
ment and suppliesthat hel p stranded motoristsget back ontheroad or cal for addi-
tiona assstanceif needed. Each MAPvehidewasouitfitted with traffic control devices,
water, gasoling, flares, jacks, and lighted arrow boards.

In addition to helping the motorist safely back on theroad, the MAP aso kept the
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roadway clear, identifiedind dents, and maintained smooth operationswhilethehighway was
EEEessssssssmm————  Under condruction. Thedriversof theMAPvehidesweretrained assecurity guards, but they
dressedintypica condruction-typedothing, including hard hatsand safety vests.

The Arizona LTAP Center is 1 hecontractor, who Qpereted_the MA Pf_rom 4p.m. t0_6 am. onweekdaysand aroundﬂhe
clock onweekends, hired aprivate security guard service. They operated theM APvehicles
during thehourswhen congtruction wasnot going on. During congtruction hours, theMAP
wascons dered unnecessary sinceplenty of peoplewereavailableto assst motorists.

a part of the nationwide
Local Technical Assistance
Program. It is financed
jointly by Federal Highway = Becausethe MAP operated at off-peak hoursand the MAP drivers approached stopped
Administration, Arizona vehiclesand sometimesencountered peopl eacting suspicioudy, the contractor determined
that trained security guardswould besafer MAP drivers. The security guardtraining aso
hel ped the driversknow how to gpproach stranded motoristsin aprofessiona manner that
put themotorist at ease.

Department of Transporta-
tion, and Arizona local
agencies.

Between the program’sinception in October 2000 and April 2002, theMAPvehiclesas-
sgted 963 sranded motorigts. Themgority of thetravel erswere stranded dueto mechanicd
_ _ _ failure, probably caused by the high-desert temperatures and the 6-percent gradethat is
reprinted material compiled  arateridtic of much of thessgment of road thet wasunder congtruction. Of thesemotorists
from reliable sources, but it 68 percent wereableto get back on theroad with the assistance of the M APonly. Further
assumes no responsibility for  assistance, such astowing services, were called in the cases of the other 32 percent of the
the correctness of the infor-  motoristsneeding help.

The Arizona Milepost may
contain rewritten and

ration. “Thecommitment to safety and cooperation ... by the SR-68 teamwasimpressive,” says
The Arizona Milepost is Lieutenant Ron Del_ong of theArizonaDepartment of Public Sefety (DPS). “ TheMotorist
published quarterly. Assag Patrol wasvery hdpful to DPSand thetraveing public. ADOT and thecontractor dso

responded quickly to other travel and safety i ssuesthroughout the project.”

Travel-Time System Incentive Program
For more information

contact: The SR-68 project dsoimplemented atravd -time system that measured the consistency of
thetimeit took for motoriststotrave through the congtructionwork zone. Prior to construc-

Annie Parris tion, theaveragetrave timefor thissegment, which hasaposted speed limit of 55 milesper

Arizona LTAP Center hour (89 kilometersper hour), was 17 minutes. During congtruction, traffic control measures
. and reduced posted speed limits of 35to 45 mph (56 to 72 km/h) increased the corridor

aparris@dot state.az.us travel timeto approximately 21 minutes

Office: (602) 712-8461 Thecontract included aprovision that during congtruction, theaveragetrave timewould not

exceed 27 minutes. Theonuswason the contractor to messurethetravel timeand ensurethat
theaveragetravel-timegoa sweremet. Thecontract provided for a$400,000 travel-time
incentivebudget itemthat wasto bereduced if thetarget travel -time average wasexceeded.
Thetravel timesweretaken 24 hoursaday, 7 daysaweek, and were averaged over 10-
minuteperiods. If three consecutive 10-minute periodswereclocked at over 27 minutes, the
contractor wascharged $21.50 per minuteper lane.

Any funds|eft in the travel-time budget are to be paid as profit to the contractor. If the
contractor wereunabletomaintainthetarget trave timeduring construction, theentire$400,000
could be depleted, and the contractor would beresponsiblefor paying for theadditiona
travel-timedeay. (continued onpage?3)
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Asthebest way to measurethetrave timethrough the construction corridor, the contractor choseto
deploy alicenseplatereader system devel oped by aBritish company, Computer Recognition Sys-
tems, which hasitsU.S. headquartersin Boston, MA. Thesystem usesacameraand alight sourceto
capturethelicenseplateimagesof passng vehicles

Imegerecognition oftwaretakesthelicense plate number fromthepicture, encryptsit, and then sends
ittothecentrd computer at the contractor’ soffi cethrough ahigh-speed dataconnection. Thesystem
isoptimaly designed to capturelicense platereadingsat 45to 55 mph (72to 89 kmv/h).

A second cameraat thefar end of the congtruction zonetakesasecond picture, encryptsthat license
plate number, and sendsit to the central computer on ahigh-speed connection. The central computer
then matchesup thelicenseplatesthat enter and exit thelimitsof thecongtruction project and cd culates
thetimesfor themotorids trips.

Thelight used toilluminatelicense
plateswas placed with thedigital camera
inthebackground

Thecontractor placedatotd of four camerasontheproject, oneeech a theentranceand exit of thecondruc-
tionineachdirection. Thecamerasweremounted behind condructionsgnstokegpthemfromdisractingthe
matorigs. Eachof thefour locationsind uded acameraononesgnassembly and asteedy bumninglightona
ssoond assembly, each positionedto capturelicense platereadingsfrom passing vehides Thelights which
operated 24 hoursaday, werenecessary toreed and recover thelicenseplatenumbers espedidly onlicense

platescovered by matorig-inddled plagticlicenseplaecovers.

Theproject partid pantscons dered us ng radar sysemsthroughout thecorridor toimplement thetravd-time
sysem. Suchtechnology would givesingle-point traffic goesdshbut woul d not offer direct messurement of
corridor trave times

Aswithmany things theterrorist attackson September 11, 2001, affected the SR-68 project. TheUS-93
routeacrosstheHoover Dam, whichistheather mgor routefor vehidestraveing betweenArizonaditiesand
LasVegas wasdosadtotruck traffic. All of thetrafficwasrouted over SR-68 and throughthecongtruction
project. Atthetimeof theterrorig attacks, the contractor had beenvery successful inmegtingtheaverage
trave-timegod, resultinginonly $9,594 being dravn fromthetravel-timefund. Thefind resolutionof the
travel-timegod sthat wereexceeded between September 11 and theend of thecongtruction project islill
under negatiation.

Thelicenseplatereader sysemwasabletomatcharound 11 percent of thelicenseplatesphotogrgphedat the
datwiththosephotogrgpheda thefinishof thecorridor, agatistically adequatepercentagefor messuringthe
averagetrave time Thelicenseplatereader sysemwasfarly expensvetooperae Thesysemreouireshigh
speed dataconnections, which cost about $700 per month for ahigh-gpesd communi cation linecgpableof
trangmitting thetrave -timeinformation fromthefar end of theproject versus about $200 per month for a
wirdessconnection, which couldhavebeasnusadfor theshort diganceconnectionontheKingmenendof the
project. Themonthly expensefor dedtricity wasgpproximetely $100. Oncetheprojectiscompletdy finished,
thelicenseplatereader sysemwill betheproperty of thecontractor. (continued onpaged)
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The contractor placed signs
on the backs of the camera
and light to reduce driver
distraction.

Thelicenseplatereader sysemhashaditsdetractorsand itsshareof controversy. Sincethelightswereon congtantly, early in
the project somemotoristscomplained that thelight positioned inthe oppositedirectionto ther travel distractedthem. These
complaintsdiminished after thecontractor redirected thelights, and ADOT engaged in public outreach and education about the
purposeof thelights.

After oneof thecameraswasstolen, the contractor wel ded the camerasto thesign Structureand ingdled chainsand padlocks.
Ascongtruction proceeded and travel laneswere moved, the camerasand lightshad to be adjusted continuoudy sothat the
licenseplatesof thecarsweredearly inthefield of view.

Somemotorigtsasoraised privacy complaintsat thestart of the project; however, thecentra computer doesnot maintainany
of thelicense platenumbersafter they havebeeninitidly encrypted. Thedissemination of information about thelicenseplate
reader systemandthefact that it doesnot storelicense plate numberseased the privacy concerns.

Benefitsto Date (May/June 2002)

Both of these programsmakethe SR-68 project amodd for innovativework zoneenhancements. ADOT provided comment
cardstothemany stranded motoristiswho werehel ped by the M AP patrols. Nearly 50 percent responded, dl of whom made
positivecommentsabout their rescuers. Clearly, both programsarevery popular with membersof thetraveling public, whofind
ther travel delaysreduced.

Oneresident of Bullhead City says, 1 commutedaily from Bullhead City to Kingman; what could havebeen ared nightmare
during congtructionwasno morethanadight headache. | smileevery day now when |’ mtravelingtoand fromwork.”

Thetravd-timeincentiveprogramisnot asvisbletothepublicastheMAPvehides but motorigtsstill enjoy thebenefitsof both
programs. Duetothetravel-timeincentive program, the contractor limited the number of flagging Sationsthroughout the
congtruction project and scheduled work insuch away that theadverseimpact on motoristswasreduced.

ADOT madeextens veoutreach effortsto communi catewith the public regarding theproject, indluding hiringapublic rd aions
firm and deve oping public service announcements, cabl etel evis on announcements, radio mediaderts, aninformationtele-
phonenumber, and aWeb site. Thesevenuesenabled motoristswho usethe corridor to expresstheir opinionsontheproject.
Thosewho responded reported that the constructionwork zonedid not affect their travel through the corridor significantly. In
additiontolimitingtravel delays, work zone programssuch asthese hel pimprovetransportation system efficiency, increase
work zone safety, and provideabetter working rel ationship between the State DOT, the contractor, and the community.




FULL ROAD CLOSURE

A Method for Reducing Project Time and Mitigating Work Zone Congestion and Crashes

Transportation professionals are sensitive to public dissatis-
faction with work zone congestion, delay, and safety con-
cernsand are continual ly devel oping new approachestoim-
prove traffic operations in and around work zones. Trans-
portation professionalsalso appreciate that the need for work
zonesislargeand growing acrossthe nation. Theincreasing
need to repair and maintain rapidly deteriorating infrastruc-
ture and the need to supply some additional roadway capac-
ity leads to more work zones. Transportation agencies are
challenged to baance the increasing need for work zones
with mobility and safety concerns expressed by the public
and government agencies. Full road closure is one method
that transportation agencies are giving increased consider-
ationto during project planning and design, asapotential way
to balance these conflicting needs. Simply stated, thefull clo-
sure approach is designed to eliminate the exposure of mo-
torists to work zones and workers to traffic by temporarily
closing afacility for rehabilitation or maintenance. |n many
cases, work may be performed more quickly since the work
area is effectively cleared of interference from motorists
passing through a site. The public aso seems receptive to
theidea. A recent survey of thetraveling publicfound that 67
percent of those responding would support aroad closurefor
as long as one week, and nearly 40 percent would support
full road closurefor up to one month.

State highway agencies have used full road closure success-
fully on a variety of project types ranging from full depth
reconstruction to bridgejoint replacement with guardrail en-
hancements. Based oninterviewswith project personnel and
literature reviews, six projects using a full road closure ap-
proach were examined, including benefits, considerationsfor
successand lessonslearned. Factorsincluded duration, cost,
safety, mohility, quality, and public sentiment during the appli-
cation of full road closure. Thegod of thisexamination was
to provide transportation agency staff with greater aware-
ness and a better understanding of the reasons for the use of
full closure, and the benefits associated with the approach.
The projects examined during the research effort had vary-
ing characteristics, and reasons for using full road closure,
while achieving smilar positive results. Project personnel
interviewed felt that full road closurewasabletoimprovethe
road rehabilitation process, creating efficienciesthat reduced
project duration and in some cases overall costs
whileimproving safety. A consistent theme, heard during

interviewswith project personnel, wasthe positive public sen-

timent that resulted from the use of full road closure. Com-
menting onthefull closureapproach, Gordon Proctor, Director,
Ohio Department of Transportation said, “ Under the appropri-
ate conditions, afull closure can be an effective way to com-
plete projects faster and improve safety for highway workers
and motorists.”

Why Use Full Road Closure?

Full Road Closure hasthe potential to:

» Expedite project completion

* Reducetheimpact of construction on travelers

e Maximize workspace available to the contractor and
increase productivity

* Reduceoverall congestion resulting from construction

 Improve safety for workers and travelers

* Reduce crashes in some cases

* Reduce costs in some cases

* Result in asmoother roadway

* Improve public sentiment.

Benefits of Full Road Closure

The six projects examined for thisstudy al experienced
numerous benefits asaresult of using afull closure
approach.

* All projectsreported areduction in project duration.

» Based on estimates from project personnel, two projects
redlized Sgnificant cost savingsthrough theuse of full closure.

* Five projects studied cited traveler and worker safety as
abenefit and factor in the decision to utilize full closure.

» Three projects reported a better quality product achieved
through the use of full closure.

* Two project sites reported that no complaints were received
about the project, with positive comments frequently being
made by the public. All projectsreported that public
sentiment was positive.

* Project personnel felt that worker productivity improved
dueto lessdistraction from traffic.

* All project sites noted that the impact of construction on

travelers was reduced. Congestion on alternate routes
during the closures was often less than predicted.

Further detail onthe benefitsgained by each siteisincludedin

Table 1. Inaddition, full closureessentialy eliminatesworker

exposure to traffic and moves traffic away from the work

zone. (continued on page 6)
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Reductionsin project duration also reduce the time period that motorists are exposed to the
congestion and safety impactsrelated to theroad project. A measure of thisbenefit for thesix
projectsiscaptured in Figure 1.

Congderations Associated with Full Road Closure

» City/county agenciesand personnel often need to be convinced of thefeasibility of imple-
menting full road closure and the potential benefitsthat can be realized, compared to tradi-
tiona meansof performing rehabilitation under traffic.

 Full closure projects are typically done on an accel erated schedule. Contractor ability to
provideadequate amountsof resources (material's, equipment, crew) to maintain an acclerated
pace should be assessed prior to letting a project.

» Meseting the project completion deadlineisparticularly important for full closuresincethisis
often highly publicized asthe datewhentheroad will re-open. Thereforefull closureprojects
may carry additional deadline pressurefor thoseinvolved. Thiscan accelerate decisionsand
limit thetime for researching optionswhen issues arise.

* Impacts to business or entertainment venues can be afactor. Many of the project sites
planned closures around events and considered impacts to businesses during the planning
process. Thistype of planning helpsto ensure a successful project.

« Full closure projects are often scheduled on a 24-hour work basis, so thereis potential for
impactstolocal residentsincluding noiseandlight pollution.

* Increases to traffic dengities on aternate routes must be assessed, planned for and man-
aged. Depending on available aternate routes, there is a potential need for capacity im-
provementsand operationa enhancementsthat may require additional funding and coordina-
tion during planning and programming.

Lessons Learned
 Theuseof full road closure requiressignificant lead timefor increased planning with regard
to the potentia effects of road closures. Project personnel need to consider al possible
stakeholders to ensure that their needs are met throughout project duration.
 Theavailability of adequate aternateroutesisthemost critical factor in pursuing afull road
closure approach. For the study sites, projected congestion impacts typically went unreal-
ized, asdemand during the project was|essthan expected asaresult of information dissemi-
netion.
* A solid maintenance of traffic plan isvital to the success of the project. Thisincludesan
appropriate amount of signage in advance of the closure to inform travelers of dternate
routes.
* The public outreach component was noted as the key factor in the success of full closure
projects by severd sites. Public relations serves to inform the public of alternate routes,
reduce the overall volume of traffic, and encourage patience on the part of travelersleading
to increased satisfaction with project performance.
» State agencies are typically not alowed to specify city or county roads as detours. How-
ever it wasfound that non-state roads handle much of the diverted traffic. Two Sitesrelated
that after about two weekstraffic redistributed on itsown and balanced theincreased |oad on
the network, at which time afair assessment of overal traffic flow could be made.
(continued on page 7)
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Conclusion

Agendesacrossthecountry aresuccesstully usng thefull dosuregpproachfor paformingroadrehahilitation. Thissudy examinedsome
gpplicationsof full dosureinwork zonesandtheresulting bendfits issues andlessonslearned. Thegpproachhesenabled Sateagendesto
sgnificantly reducetheimpactsof renahilitationprojects Many agendeshavedreedy beguntoexperiencethesepotentid bendfitsandpess
thosebendfitsontoothers

Whilefull road d osuremay not begpproprigtefor evary work zone therearemany Stuationswheretrangportationagendescanefectivdy
usefull dosure. Althoughthenesdexidsfor moredatacallectiontobetter quantify bendfits, thequditativebendfitsaregpparant. Severd
stesusngafull dosuregpproachindicated that, at present, themodt effectivegaugeof theva ueof asysemcanbefoundintheesimates
of prgect personnd and pogtivepublicsantiment recaivedfromthepuldic. Usngfull dosureinwork zoneshasresultedinpogtivepublic
Sentiment, increased productivity, reduced project duration, incressad safety and/or ashortened risk period, andin somecasessignificant
cogt savings Withincreasad congderationand gpplicationfull dosurewill hepreducetheoverdl impact of work zonesandrehahllitation
asOeteriorating roadsarerehahilitated andimproved tomeet ongoing and futurenesds.

Additional I nformation

Moreinformationontheuseof full dosureinwork zonesmay befoundinabrochureand report deve oped by the Federd Highway
Adminigration. Thebrochure, Shorter Duration, Safer Work Zones MoreSatisfied Travd ers Successful Applicationsof Full Road
ClosureinWork Zones(FHWA-OP-03-086), waspublishedinAugust 2003. Thereportisscheduledfor publicationinFall 2003. Vist
theFHWA work zonewebsteat www.fhwadat.goviworkzonesfor moreinformation.
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UNVEILING THE NEW WORK ZONE WEBSITE

TheOfficeof Operationshasrecently madeanumber of improvementstoitswork zoneprogram areawebsite. Designedwith
thepractitioner inmind, thesite provideseasy accessto avariety of toolsand information on making work zoneswork better and
featuresaninnovative practiceeach month.

A section on practitioner tool soffersinformation on leading-edge practi ces and technol ogiesthat can reduce congestion and
crashesinand aroundwork zones. Thissectionasoindudesinformeation onavailabledecison support tool sthat can beusedto
expand theanays scapahilitiesof highway agencies. Many of thesetoolsareavail ablefor download throughthesteor canbe
requested using the contact information provided onthesite. Furthermore, information on variousoutreach events, such as
Nationd Work ZoneAwareness\Week and the M aking Work ZonesWork Better Workshops, will engblepractitionerstolearn
about work zoneactivitiesgoing on around thenation.

Thesitea so providesother valuable resources, such asfactsand statistics on work zone mobility and safety and accessto
publicationsand studieson current or emerging techniquesand practi cesthat can he p makework zoneswork better. Resources
dsoincludelinkstothewebstesof other Federa agencies, Statetrangportation departmentsand avariety of transportation/work
zonere ated asocigtions.

Measetakean opportunity to view and bookmark theimproved Work Zone Mobility and Safety page at www.fhwa.dot.gov/
workzones. TheU.S. Department of Trangportation, Federd Highway Adminigtration, Officeof Operationshopeyou andyour
deff find theseimprovementsuseful.
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* Overthelagtfiveyears, thenumber of personskilled
inmotor vehidecrashesinwork zoneshasrisenfrom
693in 1997 to 1,079 in 2001 (an average of 888
faditiesayear).

* Eighy- five percent of thosekilledinawork zone
aredriversor occupants.

* Rear-end crashes(running intotherear of adowing
or sopping vehicle) arethe most common kind of
work zonecrash.

* Onaveragefrom 1997 to 2001, 15 percent of the
fatditiesresulting from crashesinwork zoneswere

*|n 2001, fatal work zonescrashes occurred most
ofteninthesummer andthefdll.

* In 2001, the number of fatal work zone crashes
occurringonrura interstateswasamost 30 percent
greeter thanthenumber of fata crashesoccurringon
urbaninterstates (159 compared with 124)

* N 2001, themgority of fatal work zonecrashes
for dl vehiclesoccurred onroadswith speed limits
of 55 milesan hour or greater (57 percent and 70

percent, respectively).
Roadways Keegp America Moving.

non-motorists(pededtriansand bicydists). Drive Safely in Work Zones!
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» Morethan 40,000 peopleareinjured each year as
aresult of motor vehiclecrashesinwork zones.

* Of the 1,079 work zone fatalitiesin 2001, 249
ocurredin crashesinvolvinglargetrucks.

¢ In 2001, more than haf of dl fatal work zones
crashes occured onweekdays as on weekends.

NATIONAL WORK ZONE MEMORIAL

Respect and Remembrance
“Reflections of Life on the Road”

Memoridshave becomeanicon of theAmerican culture- atouchstonethat helpsindividua sdeal withtheinexpressibleto
hopefully stir gratitudefor the good that often resultsfrom the supreme sacrifice. Whether inthe e egant graniteface of the
VietnamVeteran' sMemorid inWashington, D.C., or through the gpontaneous decoration of afence outsde ColumbineHigh
School in Colorado, memoriashave cometo reflect grief, pride, and humility inthe shadow of apower far greater than
oursgves. Sincetheearly daysof our nation’sroadways, men, women and children have sensedlesdy diedinwork zones. The
number of desthshasincreased significantly - from 868in1999to over 1,000in 2000. Theseunseenfacesandliveshavein
many casesbeenforgotten - until now. UnveiledinApril 2002, the Nationd Work ZoneMemorid isaliving tributetothelr
memory, traveling to communities cross-country year-round to rai se public awareness of theneed to respect and stay safein
America sroadway work zones.

Work ZoneMemorial




WORK ZONE MOBILITY FACTS APRIL 2003

¢ Work zone activity isggnificant - About 20 percent of the
Nationd Highway System (NHS) isunder condructionduringthe
pesk summer roadwork seeson. (A Shapshot of Work Zone
Activity Reported on Sate Road Closure and Congtruction
WHbstes Summer 2002- draft, December 2002, by Karl Wunderlich
and DavnHardesty, Mitretek)

¢ Work zonescausedday - Work zonesareestimated toaccount
for nearly 24 percent of non-recurringdday. Hfty percantof dl high-
way congestionisattributed tonon-recurring conditions such astret-
ficincidents, weether and specid events. (Temporary Lossesof
Highway Capacity and Impacts on Performance, Oak Ridge
National Laboratory)

¢ Thetota number of highway work zonesinthesummer isesimeated
tobemorethan 6,400 withacorrespondinglossof capacity of 6,157
lanemiles Work zonesinthewinter areabout one-hdf of thoseinthe
summer. (A Shapshot of Work Zone Activity Reported on Sate
Road Closure and Condruction Webstes Summer 2002- draft,
December 2002, by Karl Wunderlichand DavnHardesty, Mitretek)

¢ Moatorigsaregrowingmorefrustrated —TheAmerican pub-
licctedwork zonesassscond only to poor trafficflow incausng
disstisfaction (2000traveer survey). (Moving Ahead The Ameri-
can Public Soeaks on Roadways and Trangportation in Cont
munities Federd Highway Adminigration. FHWA-OP-01-017)

¢ Vehidemilesof trave grew at agreater ratethan milesof
r cadway- Between 1980and 2000, venidemilestravdedincreassd
by 80 percent, whilehighway lanemilesonly increasad 2.4 percent
duringthesameperiod. (Highway Satistics, Federd Highway Ad-
minidration. hitp/Awwvfhwadat.gov/iohimiohimetat.htm)

¢ Morework isbeingdoneon exigingroadsalready carry-
ingheavy traffic—Theshareof capitd fundsusedfor sysempres-
ervaion rosefrom 47.6 percent in 1997 to 52.0 percent in 2000.
(2002 Satusof theNation'sHighways, Bridges and Transt: Condi-
tions& Performance, U.S. DOT, FHWA-PL-03-004)

¢ Night work isincreasing asagenciestry to managework
zonedday - About one-third of work zonesareactiveprimarily a
night, while58 percent areactiveduring daylight hours and 9 percent
areactivefor 18 or morehoursper day. (A Shapshot of Summer
2001 Work Zone Activity Based on Information Reported on
State Road Closure and Congtruction Webgtes, Final Re-
port, by Karl Wunderlichand Davn Hardesty, Mitretek. Prepared
for Federd Highway Adminidration, U.S. Department of Trangor-
tation, February 2003))

¢ Work zonemobility and safety arelinked - Ascongestion
buildsinand goproachingwork zones, crashratesincrease

» Themaod frequent typeof crashesinwork zonesarerear-end
crashes

* |n2001, 1,079faditiesresultedfrommoator vehidecraghes
inwork zones

* In2001, goproximetely 47,000 peoplewereinjuredinwork
zoneaashes

(Fatd crashesandfadities—Fatdity AndyssReporting Sysem
(FARS); Inuries—Gengrd EdimatesSysem (GES))

U.S. Depapartment of Transportation
Federal Highway Administration

Office of Operations- Making Work Zones
Work Better

|

-&-Wor k Zone Challenges

Work zones are a necessary part of meeting the need to
maintain and upgradeour aging highway infrastructure. As
muchof our Nation'strangportationinfrastructuregpproaches
theend of itsservicelife, preservation, rehabilitation, and
mai ntenancewill becomeanincreasing part of our trangpor-
tationimprovement program. At thesametime, trafficcon-
tinuesto grow and creste more congestion. Thecombina
tion of morework zonesand heavier traffic volumeswill
resultinmoreimpactsfromthosework zones. TheAmeri-
canpublic, during arecent nationd survey, citedwork zones
assecond only to poor trafficflow incausng travel er dissat-
isfaction. Thetop improvementssuggested rel ateto road-
way reparsandwork zones. moredurable paving materi-
as reparsmadeduring non-rush hours, and reducing repair
time. Further, thecontractingindustry isunder pressureto
expeditecondructionand minimizedisruption.
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MAKING WORK ZONE WORK BETTER (CONTINUED FROM PG. 10)

|

JL Why WeAreConcerned

Unlikecongestion caused by routineheavy trafficduring daily
peak travel periods, non-recurring eventsgenerdly resultinde-
laysthat travelersarenot expecting. Thefour main causesof
non-recurring congestion are: crashes, westher, work zones,
and breakdowns. Work zonesaccount for nearly 24 percent of
non-recurring congestion. Thisis482 millionvehiclehoursof
dday.

Work zonescontinueto haveadverseimpactsontraveler and
worker safety. Work zonefatalitiesreached ahighof 1,079in
2001, and over 40,000 peopleareinjuredinwork zonerelated
crasheseachyesr.

Construction Work isIncreasing

= oo W
E ¥ ESE

Increesing amountsof funding arebeing gpent oncapita improve-
mentsandmaintainingexidingroads. 1n2000, 54 percent of hight
way capital outlay waspent onsysem preservation.

Asvehidetrave continuestoincreasesgnificantly faster than
milesof roadway, work zonesexacerbatethegrowing conges-
tion problem. Between 1980 and 2000, highway lanemiles
increased 2.4 percent whilevehiclemilesof travel grew by 80
percent.

TrafficisIncreasing

|

ﬂvLWhatWe’veLearned

Datafrom sdected Sate DOT webstesshowsthat 20 per-
centof theNationd Highway System (NHS) isunder condruc-
tioninthesummer andabout 7 peroant duringthewinter months.
Thetota number of work zonesinthesummer isetimated at
6,472withacorresponding dropinlost capacity fromwork
zonesof 6,157 1anemilesof freaway. Work zonesinthewinter
areabout one-hdlf of thoseinthesummer.

Increaaingly, hightrafficvolumeson many highwaysmekeit
difficult to performwork operationsinor near travel lanes
during much of theday because of thedisruptionintraffic
flow and therisk thisintroducesfor workersand thetravel -
ingpublic. Asaresult, highway work isincreesngly sched-
uledfor off-peak periods. About one-third of work zones
areactiveprimarily & night.

A review of Stateroad closureand construction websites
revedledthat project characteridicsst early intheplanning
processthat areunlikely to changesuch asproject location,
purpose, and overdl project durationaremost likely tobe
pogted. Informeation of grestest interest tothetraveing public,
suchasnumber of lanesclosed, timesof closure, and esti-
meated delay, islessfrequently reported, between 7 and 22
percent of thetime.

| FutureDirectionsin Work Zone
M obility and Safety
TheFHWA hasdefined “ Vitd Few” priority areasfor at-
tention and near-termaction. Thesepriority areasinclude
congestion mitigation and safety. Reducingwork zonede-
lay by aggressively anticipating and mitigating congestion
caused by highway work zonesis one areathat can be
influenced to haveapostiveimpact onrdieving congesion.
Red solutionscomefromafundamenta changeintheway
projectsare planned, estimated, designed, bidand, findlly,
constructed. A comprehensive approach to work zone
management that includes palicies, impactsanadysisand
trangportation management planssupportsFHWA'svison
of 21st Century Operationsusing 21t Century Technolo-
giesby proactively utilizingwork zoneimpacts, srvingthe
customer 24/7 and making useof red-timeinformationon

Theeffectsof congestionaregrowing. Rush*hour” isnolonger an
hour. 1n 1982, rush“ hour averaged 2-3 hours, andin 1999, rush
“hour” increased to 5-6 hours. Thewindow to work without se-
verdy impactingtrafficisgettingsmaler. Thetrendismorework
under heavy trafficwithnoendingght.

work zones. TheFHWA ischampioning threemgor shifts
intheapproachtowork zoneshbuilt off of the21st Century
philosophy. If implemented, these changescan reducecon-
gestion and crashesinand around work zones.




MAKING WORK ZONES WORK BETTER (CONTINUED FROM PG. 11)

Deveop Stateand local policiesthat promoteeffective
wor k zonedtrategies. Work zone safety and mohility poli-
desarenecessary to support sysematic condderation of work
zoneimpactsacrossall stagesof project development and
addressthesafety and mobility needsof dl road users, work-
ers, and other affected parties.

¢ FHWA provided asdlf-assessment tool. In2003 each
State conducted awork zone self-assessment to establisha
basdineof thecurrent sate of the practiceandidentify future
work zonequdity improvement efforts.

Conduct awor k zoneimpact analysistodeter mineap-
propriatemitigation measures. Impactsanalyssisnec-
essary to understand thetype, severity and extent of thework
zoneimpactsassociated with the different project aterna
tives, andtoincorporategppropriatemitigation measuresand
drategiesin project design, congruction, trangportation man-
agement and operations, andtraffic control.

¢ FHWA developed“QuickZone,” awork zoneimpact
anaysistool. Itestimatescostsfor both an averageday of
work andfor thewholelifecydeaf condructionand canhdp
the user determinewhat timesof day and what timesof the
year arebest for acertain project.

Develop Trangportation Management Plansthat in-
cludetrafficcontrol, transportation oper ationsand pub-
licinfor mation and outreach. Traffic control plansrecom-
mend strategiesto safdy and efficiently handletrafficflow
through theactual work zone. Transportation operations
plansaddressthe safety and mobility of thetransportation
system by identifying strategiesfor the sustained operation
and management of thework zoneimpact area. Publicinfor-
mation and outreach communi catesinformation about the
project and expected impactsto affected road users, thegen-
erd public, residencesand businesses, and the appropriate
publicentities

¢ FHWA promotesusing Inteligent Trangportation System
(ITS) technol ogiesin and around work zonesto mitigateim-
pactsof work zones. FHWA published thel TSand Work
Zone Case Sudy that discussesthe application of ITSin
work zonesinfour locations. Benefitsand lessonslearned
areidentified. 1n 2003 FHWA plansto publishanITSin
work zonesimplementation guideand detailed casestudies.
¢ FHWA findingsshow theuseof full road closureduring
rehabilitation can reduceboth work zone congestionand

crashes. Inthese projects, theroadway isclosed, traffic re-

routed, and the contractor given full accessto theroadway with
the expectation that constructiontimewill bedramaticaly re-
duced. 1n 2003 FHWA plansto publish aseriesof documents
highlightingtheuseof full dosure, induding benefitsandlessons
learnedfromsixlocations,

¢ FHWA recently published aNoticeof Proposed
Rulemaking proposessomechangesthat potentialy dter
theway stateand local government agenciesgpproach
cond deration of work zoneimpacts

Someof theother Officeof Operations initiatives
underway indude:

*  Work ZoneBest Practices Guidebook shareshighway
community successgorieslessonslearmnedwith practitioners Best
practicescoveredind udepoalicy/jprocedures publicoutreach,
contracting, condructionmethods, enforcement, andITS.

e TheFHWA with Stateand locdl partnersis
sponsoring “ Making Work Zones\Work Better”
workshopsto shareinformation onnew and emerging
technologiesand practi cesfocused on reducing congestion
and crashesin and around work zones.

Asapart of Congestion Vitd Few, the FHWA iscommitted to
reducing congestion and crashesinand around work zones. We
continuetowork with Stateand local governments, other Fed-
erd agencies, trangportation officias, partner organizations, con-
tractors, and othersto makework zoneswork better andraise
thebar for work zone safety and mohility.

For more information on FHWA Work Zone activities,
please visit the FHWA Office of Operations web site at
http: www.opsfhwa.dot.gov or the Office of Transportation
Operations at (202)366-1993.
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WORK ZONE BEST PRACTICES GUIDEBOOK

The Work Zone Operations Best Practices Guidebook and CD ROM were published by the Federal Highway
Adminigration (FHWA) to promotethesharing of effectivework zonetechnol ogiesand practicesamong practitioners
acrossthe Nation. FHWA hopesthat practitionerswill find theinformation in the Guidebook useful for makinginformed
decisonsand taking actionsthat improvetheoperationa efficiency and safety of theNation’shighway system and our
work zones. The Guidebook containsinformation for 262 work zone best practicesthat wereidentified throughawork
zone scanning tour of 26 Statesduring 1998. Each practiceisdescribed, including thelocation whereit wasobserved,
reasonsfor itsuse, benefitsrece ved, and pointsof contact for further information.

The Guidebook was devel oped in partnership with theAmerican A ssociation of State Highway and Transportation
Officias(AASHTO) sWork Zone Best Practices Task Forceto give practitioners easy accessto documented best
practices. FHWA' sWork Zone M obility and Safety Product Team served asthe primary devel oper at thefederd level
andtheAASHTO Work Zone Task Force provided expertisefrom the state perspective.

TopicsCovered in the Guidebook
Bedt practicesaregroupedinto 11 mgor aress.

. Policy and Procedures,

. Public Relations, Education, and Outreach;
. PredictionModdingand ImpactAndyss,
. Planningand Programming;

. Project Devdopment and Design;

. Contractingand Bidding Procedures;

. Specificationsand CondructionMaterids,

Methods, and Practices;
. Travder and TrafficInformation;
. Enforcement;

. I TSand Innovative Technology; and
. Eva uation and Feedback.

For eech mgor area, the Guidebook providesan assessment of thestate-of -the-art for work zone practice, liststhebest
practicesorganized into more specific subcategories, and containsadescriptionfor each practice.

Tomeaketheinformationeasly ble, the Guidebook containsaseriesof cross-referencesand atopica index. The
cross-referencesenable practitionersto identify best practicesbased on wherethey wereobserved, project lifecycle
stage, typeof organization, geographic or demographic characteristics, natureof activity, traffic conditions, and typeof
roadway.

“Best” Practices

The"best” practiceslistedinthe Guidebook aredescriptive, not prescriptive. They describe gpproachesand technologies
that trangportation agencieshave used and found effectiveinther particular Stuations. Each organization must determine
whichof thepracticesand technol ogiesarebest suited for itsown Stuation, congdering dl thefactorsthat affect work zone
operations. What practiceor technology is* best” isaste-gpecific decison. The Guidebook servesasareferencecataog
of useful practicesand technol ogiesfor Stateand locd trangportati on agencies, congtruction contractors, trangportation
planners, trainers, and other practitionersto consider inmaking thosedecisons.




