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FOREWORD

The purpose of thelighways for LIFE(HfL) pilot program is to accelerate theeof
innovationgthatimprowve highwaysafety and quality while reducing congestion caused by
constructionLIFE is an acronym fok ongerlasting highway infrastructure usimgnovations
to accomplish th&ast construction dtfficient and safe highways andidiges.

Specifically, HfL focuse on speeding uphewidespreadidoptionof proveninnovations in the
highway communityfilnnovation® is an inclusive term used by HfL emcompastechnologies,
materials, tools, equipment, procedures, specification$adelogies, processemndpractices
usedto finance, designor construct highways$ifL is based on theecognitionthat innovations
are availablehat, if widely and rapidlymplementedwould result in significant benefits toad
users and highway agees

Although innovations themselves are important, HfL is as much about changing the highway
communitys culturefrom onethatconsidersnnovation something that only asle the

workload delays projecs, raisescoss, or increassrisk to one thatees it as an opportunity to
provide better highway transportation servidéL is also an effort to change the way highway
communitydecisionmakerand participants perceive their jobs and the service they grovid

The HfL pilot programdescribed in Sa&f Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for User¢SAFETEA-LU) Section 1502, includgsinding fordemonstration
construction projectBy providing incentives foprojects HfL promotesimprovements in

safety, constructiocmnelated congestigmnd quality that can be achieved throughubeof
performance goals and innovatioiitis report documents one such HfL demonstration project.

Additional information on the HfL program is atww.fhwa.dot.gov/hfl

NOTICE

This document is disseminated under the sponsorship of the U.S. Department of Transportation
in the interest of information exchange. The U.S. Government assumes no liability for its
contents or use thereof. This reporegdmot constitute a standard, specification, or regulation.

The U.S. Government does not endorse products
names appear in this report only because they are considered essential to the object of the
document.

QUALITY ASSURANCE STATEMENT

The Federal Highway Administration (FHWA) provides higlnality information to serve
Government, industry, and the public in a manner that promotes public understanding. Standards
and policies are used to ensure and maximizguhéty, objectivity, utility, and integrity of its
information. FHWA periodically reviews quality issues and adjusts its programs and processes to
ensure continuous quality improvement.
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SI* (MODERN METRIC) CONVERSION FACTORS

APPROXIMATE CONVERSIONS TO SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
(none) mil 254 micrometers em
in inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in? square inches 645.2 square millimeters mn?
ft2 square feet 0.093 square meters m?
yd? square yarsl 0.836 square meters m?
ac acres 0.405 hectares ha
mi? square miles 2.59 square kilometers km?
VOLUME
floz fluid ounces 29.57 millimeters mL
gal gallons 3.785 liters L
ftd cubic feet 0.028 cubic meters m?
yd® cubic yards 0.765 cubic meters m?
NOTE: volumes greater than 1000 L e shown in ri
MASS
oz ounces 28.35 grams g
b pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton") Mg (or "t*)
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F32)/9 Celsius °C
or (F32)/1.8
ILLUMINATION
fc foot-candes 10.76 lux Ix
fl foot-Lamberts 3.426 candela per square meter cd/n?
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 Newtons N
Ibf/in? (psi) poundforce per square inch 6.89 kiloPascals kPa
k/in? (ksi) kips per square inch 6.89 megaPascals MPa
DENSITY
Ib/ft® (pcf) pounds per cubic foot 16.02 kilograms per cubic meter kg/m?
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
em micrometers 0.039 mil (none)
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mn? square millimeters 0.0016 square inches in?
e square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd?
ha hectares 2.47 acres ac
kn? square kilometers 0.386 square miles mi?
VOLUME
mL milliliters 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
mé cubic meters 35.314 cubic ke ft3
m? cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces 0z
kg kilograms 2.202 pounds Ib
Mg (or"t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE
°C Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/n? candela per square meter 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N Newtons 0.225 poundforce Ibf
kPA kiloPascals 0.145 poundforce per square inch Ibf/in? (psi)
MPa megaPascals 0.145 kips per square inch k/in? (ksi)
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| NTRODUCTI ON
HIGHWAYS FOR LIFE DEMONSTRATION PROJECTS

TheHighways for LIFE (HfL)pilot program t he Feder al Hi ghway Admi n
initiative to accelerate innovation in the highwaymmunityprovides incentive funding for

demonstration construction projecthrough theserojects the HfL progranpromotes and

documend improvements in safety, constructioglated congestigmnd quality that can be

achievedyy settingperformance goals aratloging innovations

The HfL progrand described ithe Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for User¢§SAFETEA-LU)d may provide incentives toraaximum of 15
demonstration projects year Thefundingamount mayotal upto 20 percent of the project cost,
but not more than $5 milliolso, theFederal share faan HfL project may be up to 100
percentthus waiving the typicabtatematch portionAt theS t a teguést a combination of
funding and waived match may be apg toa project.

To be considered fdfifL funding, a project must involveonstruading, reconstrugng, or
rehabilitatinga route or connection on an eligiltederalaid highway It mustuse innovative
technologies, manufacturing processes, finan@ngontracting methods that improve safety,
reduceconstructiorcongestion, andnhancejuality and user satisfactioho provide a target for
each of these areas, HfL has established demonstration project performance goals.

The performance goaésnphasie the needs dfighway uses and reinforce the importance of
addressing safety, congestion, user satisfaciod quality in every projecthe goals define the
desired result while encouraging innovative solutjoasing the bar in highway transporaati
service and safetyyserbased performance goals also serve as a new business model for how
highway agencies cananagehe highway project delivery process.

HfL project promotion involves showing the highway community and the public how
demonstratiomprojects are designethdbuilt andhow theyperform.Broadly promoting
successesncouragemore widespread application of performance goals and innovations in the
future.

Project Solicitation, Evaluation, and Selection

FHWA hasissued pen solicitatios for HfL project applicationsincefiscal year 2006State
highway agencies submittegg@ications througliFHWA Divisions. TheHfL team reviewed
each applicatiofor completeness and clarjtgndcontacted applicaato discuss technical
issuesand obtam commitments on project issu&ocumentation ofttese questions and
commentsvassent toapplicants, whaoesponded in writing.

Theproject selection panel congsiof representatives ahe FHWA offices of Infrastructure,
Safety and OperationtheResurce Center Construction and Project Manageneamt the
Division offices;and the HfLteam.After evaluating and ratindné applicatioe and



supplemental informatiqmpanel membearconvenedo reacha consensus daheprojects to
recommend for approvalrhe panel gave priority to projects tlzatcomplish the following

1 Address the HfL performance goals for safety, construction congestion, gaatityser
satisfaction.

1 Useinnovative technologies, manufacturing processes, financing, contractinggsactic
and performance measures that demonstrate substantial improvements jn safety
congestion, quality, and cesffectivenessAn innovationmustbeone theapplicantState
has never or rarely used, eveitt i standard practice otherStates

1 Includeinnovations that will change administration of flea t e 6 s prhgragitow a y
more quicklybuild long-lasting, highquality, costeffective projects that improve safety
and reduce congestion

1 Wil be ready for construction withihyear of approval of thproject applicationkor
the HfL program, FHWA considers a project ready for construction when the FHWA
Division authorizest.

1 Demonstrate the willingness of tB¢ateto participate in technology transfer and
information dissemination activities assoetvith the project.

HfL Project Performance Goals

The HfL performance goafecuson the expressed needs and wants of highwag.uBkey are
set ata level that represents the best of what the highway community can do, not just the average
of what hadeen doneStates are encouraged to useaplplicable goalsn aproject

1 Safety

0 Work zonesafetyduring constructio® Work zone crash rate equal to or less than the
preconstructin rate at the project location.

0 Workersafetyduring constructio® Incidentrate for worker injuriesf less thart.0,
based on incidents reported via Occupational Safety and Health Administration
(OSHA) Form 300.

o Facility safetyafter constructio® Twentypercent reduction in fatalities and injuries
in 3-year average crash ratesjng preconstruction rates as the baseline.

1 Construction Congestion

o Fasterconstructio® Fifty percent reduction in th@me highway users are impacted,
compared to traditional methods.

o Trip timeduring constructio® Less than 10 percent increase in timpet compared to
the average preconstruction sgeesing 100 percent sampling.

0 Queudengthduring constructio® A moving queue lengtbf less tharD.5 mile (mi)
in a rural area or less tharb mi in an urban are@n both cases at a travel speed 20
percen less than the posted speed)

1 Quality
0 Smoothnes$ International Roughness Indexeasuremertf less than 48 inchgser
mile.



o Nois&d Tire-pavement noise measurement of less than®&@ighted decibels,
using theonboard sound intensitgst method

0 Usersatisfactio® An assessment oblwv satisfiedusers are with the new facility
comparedo its previous condition and with the approach useditomize disruption
duringconstrudon. The goal isa measurement dfplus on a #point Likert scale

REPORT SCOPE AND ORGANIZATION

This report documents accelerated bridge construction (ABC) techniques used to remove and
replace the superstructures of two West Nursery Road bridgesartiebound and southbound
BaltimoreWashington Parkway (MD 295) over two condeeaweekendsThe report presents
project details relevant to the HfL programgludinginnovative construction highlights, rapid
superstructure reaval and replacement using sptopelled modular transporters (SPMT), HfL
performance metrics measurememd economic analysis. Technology transfer activities that
took place during the project and lessons learned are also discussed.

This report includes construction details of the bridge superstructures built in the median of MD
295, just north of the esting bridgeson temporary abutmenti.also discussethe use of

SPMTsto remove each old superstructure and to replace it with a new one. Under conventional
constructiormethodsthe impact of this project on the traveling public was estimatéd at

months, but with the use of accelerated construction techniques, the impact was reduced to two
weekend nights for MD 29B8orthbound and southbound traffind twoweekends for West

Nursery Roadisers



PROJECT OVERVI EW AND LESSONS

PROJECT OVERVIEW

West Nursery Road in Linthicum, M carries two bridges over BaltimeWashington Parkway
(MD 295), whichhas average daily traffic (ADT) estimated at 108,00@st Nursery Road
with ADT of 22,000 serves as an important access point for local busireeasel residenis the
area commonly known as the BWI Hotel Distridthe project involved theemoval and
replacement athe superstructureof the bridgeswhichwere built in 1949Eachreplaced
superstructurgvasa single spambout 70 feefft) long and 53ft wide.

BridgeNo. 02014 ovenorthboundMD 295 was structurally deficienwith patching over 13
percent of theoncrete declandareas of steel beams expacing section losespecially at the
joints. In addition, the substructure had numergpalls and crack®n a scal®f 0 to 100, the
sufficiency rating for tk bridgewas 61.9

BridgeNo. 02217 ovesouthboundD 295 was also structurally deficiemtith patching over
more than 25 percent of tkencrete deckndsection loss, spalland cracksimilar toBridge
No. 02014 Its sufficiency rating was 60.2.

TheMaryland State Highway Administration (MDSHA) addredthe deficienciegjuickly and
rehabilitatel the two bridges usin§PMTs This innovative technique, used for the firstdino
remove and replacperstructurem theMid-Atlantic region wasdetermined to beafer,
significantly fasterand less obtrusive to the traveling pubbhan traditional construction
methods.

Highlights of the project anill D S H Asfrategiedor swccessful completiomclude the
following:

1 Offsite constructon of replacement superstructures for both bridigesiding girders,
deck,andparapetstook placen a staging arem the grass median of MBO5 just north
of the bridgeswith minimal impact onthe traveling public. Eackinglespan
replacement superstructusas70 ft longand 59ft wided 6 ft wider than the replaced
superstructure.

Eachnew superstructureeighedabout500 tons

Oncethereplacement superstructures were comple&&M Tswereusedto removethe
old superstructures and haul théora previously erected temporary banthe median
areawhere they werdemolished away from traffic.

= =

LEARI

1 Bearing pedestals for two girders for each structure were installed between the removal

of the existing superstructure aptacement of the new supetstture which could not
be done in advance

1 Each direction of MD 295 was closed for less than 8 hours on a Friday night during the

old superstructure removal and transportation offsite

1 SPMTswere sed to transpothe newsuperstructures armdacethemover new bearings.
Each direction of MD 295 was closed for less than 8 hours on a Saturdajonight
transportation and placementtb& new superstructures aneir bearings.



1 West Nursery Road wasoded for 34 hours from Friday night to 8taon Sundayo
accommodate removal and replacement of each superstructure.

1 Substructurgehabilitationand backwall work was performed imsanner that allowed
four lanes of traffic on both brigks during peakdwel times.

1 MDSHA used thdanerentalconcept to motivate the contractor to perform the
superstructure move in the provided timeframe efficiently and safely.

The innovations employed on the project represented many firsts for MDSHA, including the
removaland replacement dvo superstructureusingSPMTs. Each operation tooB4 hoursor
lessand has significant]| y forteeiddieny of tumedMDSHAe r s 0
highway ppjects

DATA COLLECTION

Safety, construction congestion, qualimd user satisfactiodata were collecteldefore, during
and after constructioto demonstrate thaaBC technologies can be usedathievethe HfL
performance goals in these areas.

No worker injuries or motorist incidents were reported dudanstructon, which means
MDSHA exceeded the HfL requirements for worked motorissafety.Segmens of MD 295
thatincluded theWNest Nursery Road bridges and paftpavement®n either side of the
structures were selected to determine the operational safity stiructures before construction.
The 3year crash histories revealed numerous crashes, but none that catittbbted directly

to the structure that was replacsih motorist incidents have been reported since the
construction of the new bridge sttue

Before SPMTusewas considered for this projear analysisof eightalternatives pointed to
total supestructure replacement matchitige existing bridge geometryyDSHA explored
multiphased construction of the bridges arsingle phase construicin usinga twolane
temporary bridgeo channel West Nursery Roardffic and determinethe latterwasmore
practical forthe conditions This alternative also involvedght-of-way acquisition, construction
of a temporary roadway, reconfiguration of ggranda construction duration estimated at 12
months.This alternative would have reduced lane capacity byesfentfor about 7 months,
requiringlane merging and shiftinguchdisturbanceo the traffic flowsubstantiallyincreases
the potential focrashes.

This section of West Nursery Road serves as a business and hotel cBasildes other local
impacts, onstructionwork atthe bridges wouldmpact about ®00 employees &lorthrop
Grumman aroundthe-clock operations aa mail facility, andvisitors to about @ areahotels and
a movie theater complex thattractsabout 6000 people onraaverage weeken@uring the
planning and construction of the West Nursery Road brjddBSHA implemented an
aggressive, comprehensive communication effah the communities and businesses in the
affected zones. Through fliers, newslettermaals, andM D S H AVieb site, the public was kept
aware of key project schedules. MDSHA officials met with the local business associations,
BaltimoreWashington Interrtgonal Airport representativegnd individual business@sost
affected by the projecOn the Web site, project summary pagéatincluded a webcam at the

expe



site offered live updasof progress being mad&heagencyalsoprepared detauwardsfor
visitors to area hotels, restauraraadtheaters.

There were no complaints from local businessagsidents during the West Nursery Road
closure periodsA postconstruction survey indicated that the businesses, compautdrs
residents were vergatisfiedwith the minimal impacof constructioron travel delayAs a result,
MDSHA exceeded the HfL customer satisfaction expectation.

EcoNoMIC ANALYSIS

Thebenefits and costsf this innovative project approach were compared thitiseof a project
usingatraditional approachiMDSHA supplied most of the cost figures for thebasit project,

and the cost assumptions for the traditional approach were determined from discussions with
MDSHA, FHWA DelMar Division staff and national literature.

The economicahay si s revealed that MDSWWRddatlagstpr oach r
$324,0000r 7 percentover conventional construction practic&he cost savings were
primarily due toreduced delay costs.

L ESSONSL EARNED

Through this project, MDSHA gained wable insights on the innovative processegloyed
both thosehat were successful and those that need impremem future project delivery

The closure periods for MD 295 and West Nursery Road were adequate.

The lanerentalconcept used on this pegjt was effective.

Traffic analysis and predictions were confirmed by actual observations.

Theowner,designer, contractor, arebavy liftsubcontractor worked together as a team.

The new bridge was erected quickdyd traffic disruption was minimized

The prime contractor is verylepemlenton the heavy lift subcontractor ftive schedule.

On projectswith penalty delaysthe contrator is exposed to greater risk over whiich

has little controlThe subcontractor may or may not participate in the riskgak

1 Itis important for the project team to fully understane capabilitie®f SPMT
equipmentinddevelop a detailed pldor the move with specific hold points that are
approved by the owner, design teandprime contractor.

1 Jachkng theexistingstructure of the bearing seatseforeSPMT deploymentvorked
well.

1 Itis important to asure that there is full bearing in bearing ale@sauseven weld
splatter caraffectfull contact.

1 The SPMTequipment is sophisticatels with cranes, pper deploymendepend on
the skill set of the operator.

1 Itis important to behoroughly familiar with the staging area and thoroughly aware of all
the grade changemsd obstructions along eachtipaf SPMT travel.

1 Consider the deck and SPMT as separate elements tad ooe connealeslement.

Givethought to how the two elements will be connected to ensure staliite a
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detailed plan of strapping and rigging, if permittaddensurethat loadingmplications
are appropriately considered.

1 Provide adequate timerfstrapping the superstructurethe SPMT becauset can be
time-consuming.

1 Explore alternative methods of demolition, including demolition in place with
appropriate shieldinglying the existing superstruge to the SPMT on this projeictok
a significant amount of time.

1 Although the contractor properly addresseddbality control and quality assurance
(QC/QA) issuef the temporary support structures in the medising an outside
sourcethe owner should specificalpddresQC/QA of temporary suppt structure®n
future contracts.

1 Give detailed thought tthe curing ofadeck that is above ground level, including how to
keep it wet.

1 Have concrete test equipmentla worksite and a certified technician acceptable to the
owner available to monitdesting.

PuBLIC INVOLVEMENT

MD S H Acorsprehensive public outreach efforts were very effective, with no complaints
received on delays caused by the mdee approach to educétend not justnformd is likely

a model that can be used at other locatiwhen innovative technology is deployddD SHA 6 s
consideratiorof bothlocal residens and visitorgdo the areavas particularly effective.

In addition to thébenefitsnoted, the offite construction enhanced motorist and worker safety
and minimized traffi disruptions and related congestion.

CONCLUSIONS

From the standpoint of construction speed, motorist and user safety, cost, andthisapitgject
was asuccess and embodied the ideals of the HfL program. MDSHA learned that careful
planning coupledwith aggressive public outreach and the use of ABC techno]agiesesult in
projects that serve agtersheatvents in the way they are delivered to the puBlic.
postconstruction stakeholder survey clearly indicated that local businessesutersand
residents did not experience major delays as a result of the bridgandwiere satisfied with
theproject.

Because of the success of this project, MD3HBs toconsider SPMT technology in the
future.The SPMT option will beonsideredvhereanampk staging ares available and site
conditions make SPMT deployment feasible
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BACKGROUND

West Nursery Road in Linthicum, M an important access point for local businesses and
residentsTheroadcarries two bridges ov@D 295and ha an ADT of 22000 vehicles Bridge

No. 02014crosse®ver northbound MD 295, while Bridge No. 02217 crosses over southbound
MD 295.A length of atgrade roadway built on fill is located between tive bridges.The two
bridges were built in 1949.

Beforethey were replaced, eashperstructurgvas a singlspan about 70 ft long and 53 ft wide
The clear roadway width was 44 ft wal-ft sidewalk on each sid&he exterior girders on
both bridgesvere madef built-up steel sectionthatalso served asdoriers on the bridges.
Singlestrand medl rail and chain link fensawveremounted on these through girders.

Both bridges exhibited significantly deteriorated elera¢nat required repair or replacement.

Figurel shows the mject location in relation to the BaltimeWashingtormetropolitanarea
Figure2showst h e proximigy fo4-195 and 4695 Figure3 is an aerial view of the sitevith
the bridge staging area idéi@d. Figures2 and3were paro f M D SpdbANdostreach
documents.
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Figure?2. Projectlocation in relation to-195 and 1695

REHABILITATION OF BRIDGES ON WEST NURSERY ROAD
OVER NORTHBOUND AND SOUTHBOUND MD 295 USING SPMTs

AERIAL VIEW OF LOCATION

Brldge Over SB 295

M\ — -
\?\‘\‘N ‘
o“
- »/
'/

Brldge Over NB

Figure3. Aerial view of bridges andtagingarea
Both bridges are simply supported, are on-@é&@gree skew, and are supported on reinforced

concree abutmentsFigures4 and5 showthebridge elevation from MD 295, and figurés
through8 show typical conditions of the superstructusesorereplacenent.



Figureb. Elevation ofBridgeNo. 02217 eouthbn;d
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Figure6. Extensivepatches irbridgedeck

Figure 7. Sidewalkddeckdeterioration
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Figure8. Crackingon underside obridge

MDSHA considereckight alternativeto address deteriorating conditiofi$ie alternatives
considered a variety of optigrincludingjust deck replacemepr total structure replacement
same widtlor increased widthand singlestage constructioar two-stage constructiolhe

St at e 6 swaslbased anumeraus factorsaand the analysigointed tothe alternativef
total superstructure replacement matching existing bridge geoostryatemporary bridge for
maintaining two lanes of traffic in one phase of construcfitwe. decision matrix is iAppendix
A. Figure9illustrates achreplacema t s t rtypical seatian 08 11ft travel lane, 15t
passing laneand5-ft shoulder in each direction with an eotout deck wilth of 59 ft using this
alternative Figure10 shows the engineegndrawing comparing theewsection to the section
replacedwhich was53ft out to out.

-0 ' r-g II"&" [l - 'l e
PARAFET SHOULDER LANE LANE LAKE LAKE SHOULDER PARAPET]

AND b CONSTRUCTION

Figure9. Typical section ofreplacemensuperstructure
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Figurel0. Typicd sectiors, existing andprdboé&lﬂ
This alternativeincluded the following challenges:

Acquisition ofright-of-way for the temporary bridge.

Construction oitemporary roado the temporary bridge.

Reconfiguratiorof ramps

Reduction inanecapacity ofWest Nursery Roally 50percent (fom four lanes to two,
one in each directigron the temporary bridger 7 months

= =4 -8 -9

In summer 2010YIDSHA examined the possibility of using an SPMince it wouldeliminate
the need for a temporary bridgadthe attendant challenges listed aboitealso would
accomplish thedllowing:

Reduce onsite construction time.

Reduce disruption to traffic

Improve constructiomelated safety

Improve qualitypecause ofonstruction in a controlled environment in the staging area
with no construction time restrictions

1 Reduce user cast

E R
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These advantages had to be balanced against the high mobilizaticioctts#SPMT and the

need for subcontractotisatspecialize in heavy liftingt was estimated that the additional costs

of SPMT deployment (e.g., mobilization, grading of the rmedrebuilding of shoulders, and
construction of temporary towers to support superstructures) would be about the same as the cost
of a temporary bridge and its substructures, whichakasit$800,000.

The following served as excellergferencesources:

UtahDepartment of Transportation ROT) SPMT Process Manual and Design Guide
FHWA Manual on Use of SeRropelled Modular Transporters to Remove and Replace
Bridges June 2007

1 Fred DoehringUDOT deputystructuresengineeranddeputypreconstructionengineer

)l
)l

Preliminary analysis indicated that there was sufficient landregadooth bridges on MD 295
where newthe superstructures could be built and the @ésdemolishedThe groundsuface
offered by MD 295 was relativeRat, making SPMT deploymerieasible The ground also
provided sufficient bearing capacity with minor strengtheninthefimited shoulder area
Furthermore, there were no challenging utility issues to contendedthusehe bridges did not
carry any utilities

MDSHA applied fa HfL funding for deployment of the innovative techagy for the first time
in the StateThe Sate proposed buildg replacement superstructures for both bridges in the
grass median of MD 295mmediatelynextto the existing hdges Once complete, SPMT
would be used to remove the existswperstructuresvhich would be brought to previously
erected falsework in the median agre@fere they could be demolished away from trakfihile
the existing bridgewerebeing transpded offsite, the pedestalsifowo lines of girders, the
bearing areas of which weirgaccessibldecause ofhe proximity of the existing girders at these
locations,would be constructed to accept the new superstructiess.the prefabricated
superstructuresould be transportedchd set in place using SPMTEhe plan was to complete
removal and replacement @hch superstructure over a wee# with impactson MD 295 traffic
limited to Friday and Saturday nightSubstructure rehabilitatrowork would be conducted
while superstruatreswerebeing fabricated in the mediavith minimal impacts to traffic

OnAugust 17, 201, 1IFHWA announce@n HfL discretionary grant of $600,000 for the project.
Project Engineering

The poject engineering team successfully uaedriety of softwaréoolsto modelsite
conditions.The team was able to increase underclearap@&:or 4 inchegin), where needed, to
increase clearance to 16 ft bgingthick webs(7/8in), shalbw plate girdersZ7 in deep, and

thick flange platesThe sharp skew argjlcontrolled the desigand the move itself impacted
only the reinforcement in the deck and parapets.
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The following are tghlights of the design challenges and the remeghesctiors taken(in
parenthess):

1 Special desigandanalysis consideredrsss reversdlecause odliffering support
locations The SPMT support west 16perceniof thespan about 11 ft along skew from
theend or about 8 ft perpendicular to the abutméAdditional reinforcingsteelwas
usedin thedeckand parapetsgyirderswere designeébr negative bendingnd
diaphragms, connectioysnd stiffenersvere designetbr multiple loading conditions.)

1 Accommodatiorfor stresses in deck and parapgés needetiecause opotential
twisting ofthedeck caused by severe skewidgithe move and transfer on supports.
(Additional reinforcing steelvasplaced inthedecks and parapets.)

1 Dynamic effects othe move onthedeck and girderarere consideredFifteen percent
wasadded to dead loads recommenddal the referenceksted in the previous section

1 Anticipated deflection durinthe movewas consideredCamber rebound of girdergas
calculated)

The design team tried to respace girders to the extent possible so that the bearing areas could be
preparedeforethe move butbearing areas for two central girders were inaccesdSihke.

bearing pedestals for these girders were built after the existing central girders were removed and
beforethe new structuresere placedThe project teamsedhigh early strengthrapidsetting

polymer concrete with a-Bour strength requirement of0®0 pounds per square incps).

Since there was a short time period between the removal and replacement of the superstructures,
the project team prepared the existing substructure units tolli fxtent possible in advance
of the move:

1 Removing sidewalks arfdsciagirdersbefore thenove to allow modification of pilasters
and end posts at each corner to accommdbateoveand the wider superstructurgé
figures11throughl4)

1 Holding anchor bolt$or the steel bearing assemimyplace againgheunderside othe
bridge duringhemove, then lowering and groutimg abutmentdefore restoring traffic
(seeFigurelb)

1 Providing 4in-diameter oversized holégr the anchor bolts for the steel bearingsthe
abutments for grout placement and construction tolerances

15



Figurel2 Cornercondition modification to accommodate replacement superstructure.
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Figurel4. View of bearing area preparation to accommodate wider structure.
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Figurel5. View of anchorbolts.

SPMT Deployment

The SPMT s aplatform vehicle that can move loasisch aridge systems weighing several
thousand tons with precisianthin a fraction of an inchThe loads are supported by numerous
pairs of independently steered wheels, each with its own hydraulid jgated SPM$

typically travel a4 miles per hour (mi/hdr less and on this project the SPMT moved at about
0.5mi/h. Figuresl16throughl18 showSPMT deplgment.

Typically, the SPMT is computearontrolled.The person operating the computeanipulates the
steering, lifting, driving, and brakin@he SPMT camivot 360 degreesnd the computer self
levels units while drivingThe unit used on th project had a 1-&o 20-inch vertical stroke
available for operational purposes and lifting items in place.
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MDSHA coordinated wittprequalified heavy liftershroughout the design phase anduded

special provisions on SPMT deployment in the contract propdppendix Bshows he special
provisionsii Tr an s p or t iridygSuderstiucures and Ne®gerstructuretsing

SPMT.0 Theprovisions include requirements on design of the movement system, lifting system
and submittalsEach axle line was required to have a capacity of 25 tons for a maximum load of
16 tons.Tolerances after setting were @5n the longitudinal and transkee direction and

0.125in in the vertical directionThe successful contractor for thejectselected the SPMT
subcontractofrom one of the three that had been prequalified

The ontractor provided details of the actual move, engineering of the targmieel support

substructures for the bridge assembla®l calculations for SPMT trailer stabilifijhe

contractor also provided contingency plans, maximum wind speed during move, bridge

monitoring system details, safety plaaed hazardous materiggansMDSHAG6s consul t ar
the project designed the superstructure in its final location and considered stress reversal and
dynamic effects during lilhg and movng.

MDSHAGs public outreach pl aWebsiteonothaSPEMTd basi c i

explain the innovative approatihbridge construction to the publigigure19 shows asample
of the information provided, antippendix Cincludesadditional factheets
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Replacement of the West Nursery
Road Bridges over MD 295
(Baltimore-Washington Parkway)

State Hiptwvay
Mris atiaton “

May - November 2012

SPMTs - Making the Move

How self-propelled modular transporters (SPMTs) will
remove the existing West Nursery Road bridges

Step 1 SPMTs are assembled in the construction staging
area (MD 295 median). Two lines of 18 axles
each are linked together and controlled by a
single remote control power pack unit. Lattice/
jacks are placed atop the SPMT assembly.

Step 2 The SPMT assembly is guided down MD 295
and positioned under the first West Nursery Road
bridge to be removed.

Step 3 The SPMT assembly is raised to meet the
existing bridge. The bridge is secured to the
SPMT assembly.

Step 4 The final bridge retaining bolts are removed.

(Most of the bridge removal preparation has been
accomplished prior to placement of the SPMTs.)

Step 5 The old bridge is lifted from its anchor points,
driven to the median staging area and placed on
temporary supports for demolition.

See reverse for installation steps

Figure19. Samplefacsheetfrom MDSHA Website.

Project Construction

For this project, th&iDSHA Website updatedisitorson progress during constructiarsing
photographs and brief descriptgon the highlighted activitiesigures20 through35 and the
accompanyingjuotedtext show the information presented to the public on this project
Information in italics provideadditional technical content.
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Figure20. Median withtemporarysted supports

"June/July The new bridge superstructures will be constructed in the MD 295 median on top of
these temporary supports. Once completed, the new bridges will be carried into place by
SPMTSs" The contractotbuilt threesupport bentd two for thetwo new superstructures and one

for supporting the existing superstructufidnis meant that the first existing superstructure
removed had to be demolished in the period between the weekend removal and replacement
activitiesto make room for the second eiig superstructure.

Figure21. Prgress ofiabrication ofnew superstructures

"Mid-Julyd The new bridge superstructures are quickly taking shape in the MD 295 thedian
The contractor used a thirgdarty source for QC/QA of thtemporary substructures
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Figure22. Superstructuré medianbeforeplacement of deck concrete.

"Mid-Julyd Metal deck pans have been installed on the beams of the new superstructures. In
early August, the new concrete bridgekiewill be formed on top of the deck panélork in

the median allowethe contractor to perform these activities independent of onsite construction,
away from traffic and with minimal tineg shift constraintsit also enabled a compressed
schedule witlwork being performed at the project saed staging area simultaneously.

Figure23. Exiting rstructure itlsndewalk,fence and asciabeam

"July 1@ This fascia beam just behind the fence is one of four exterior bedmsrémoved

from the existing bridges. Over the next several days workers will take out the concrete walkway
and fence in preparation for the beam rem&vitie sidewalks on the existing bridge and the

fascia girders needed to be removwsdorethe moved allow modification of pilasters and end

posts at each corner to accommodéiemove.
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Figure24. Fasciabeam ready foremoval

"July 29 The fascia beam is nearly ready for remogdbte safetybarrier in place:)

Figure 25. Removal offasciabeam

"July 3® The first of four fascia beams is removed during the overnight hours of J3§.29
Removing the beams now will reduce bridge weight and facilitate removal of the existing bridge
superstruaires. The remaining beams will be removed during overnight hours to minimize
traffic impacts:
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"August 1@ Work continues on the new bridges in the MD 295 median. These reinforcing steel
bars (rebg are tied together across the entire bridge structure. Concrete will be placed in this
area via a special punfipAdditional reinforcing steel was placed in the deck to account for

stress reversdbecause odliffering support locations during the moviégee SPMT support

locations were about 11 ft along the skew from each engdfc@ntof span length)

Figure27. Deckconcretepumpingequipment

"August 1@ A pumping truck is poised for the first bridge deck concrete placei@kattly

after 2 a.m. the concrete began flowing. Concrete trucks then arrived every 15 minutes to
continuously supply the pumper, and the operation continued into the daylight hinlilse

deck concretplacedat grade in conventional construction, thkevated superstructure required
pumped concrete.
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Figre28. Deckconcretlcement

"August 1@ A worker guides the concrete pump tube around the new bridge deck area.
Working throughout the night and early morning, crewsegiaand finished about 150 cubic
yards of concrete. This process will be repeated within a few weeks for the second bhége.
compressive strength tife concrete was tested at a laboratory abBumi from the jobsite.

Figur 9. Existingsuperstructure wittiasciabeamsremoved

"August 1@ All four fascia beams were removed from the existing bridges by early August.
This was necessary to reduce weight and facilitate removal of the existing structures in October.
Crews also gined improved access to repair the existing walls.
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Figure30. Reinforcement antbrmwork forparapetconstruction

"Septemberd Wood forms are being constructed for one of the concrete parapets (side walls).

On the second ldge (background) you can see where one of the parapets has already been
poured and the forms removéddditional reinforcing steel was placed in the parapets to

account for stress revershécause aodliffering support locations during the move and lifting

Because the deck was elevated, water had to be pumped and the wet concrete had to be properly
covered to ensuradequate curing.
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Figure31. Oneof two ends othetemporary structure to support removed superstructure

"Octoker 18 This is one of the two temporary supports that will support the old bridges for
demolition in the MD 295 median. SPMTs will remove the old bridges, carry them along MD
295 to the median staging ayead lower them onto these supports. Crews wilh themolish

the old bridges and recycle much of the concrete and'steel.
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Figure32. Completechew superstructure imedian

"October 18 The new bridges are almost ready to be moved into place. The steel beams have
been paintedral the concrete decks have been grooved to improve traction and drainage.
SPMTs will lift the bridges from the temporary support structures and move them down MD 295
into place:

Figure33. Newsuperstructure belng maneuveretblplace on abutment

"November 8 The new bridge over northbound MD 295 moves slowly into place between the
West Nursery Road abutments as workers monitor alignment and clearance ANdhns the

new bridge was moved from the staging area down MD B8%acured into place. Traffic was
restored on all roads by early mornihg.

On Friday, November 2, 2012, West Nursery Road was closed to traffipah D 295
northbound was closed on Saturdgtyl2 a.m. andraffic wasdetoured to the exit and onmgps.
The SPMT removed the old superstructure over the northbound lanes and placed it on the
temporary supports in the median of MD 295 for future dismandintidemolition. The entire
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operation took less than 6 houend MD 295 was reopened to traffic Saturdayat 6 a.m.
During the day on Saturdapearing seats for two central girders that were inaccesdibfere
the move were cast between superstructure removal and replacemera L80yercent

reactive rapidsetting, solveiafree methyl methacryla polymer concrete system witR-&our
strength of 000 psi and d-hour maximum curing tim¢West Nursery Road remained closed
throughout the day). At about B2m.on SundayNovember 4, MD 295 was closed and traffic
detoured on the ramps again. Tinew replacement superstructure weighaigput500 tons was
transported by SPMT and installed in less than 6 hamd MD 295 northbound was opened to
traffic. All four lanes of West Nursery Road (with steel plates placediobackwall trench)
were opeed to traffic by &.m.Sunday, within 34 hours after closure.

Figure34. New superstructure iplace onabutment

"November & The first new bridge is in place and open to traffic over northbound MD R95.
is importantto fuly understand the capabilities of SPMGuipment andevelop a very detailed
plan for the move with specific hold points that are approved by the owner, desiganeam
prime contractorlt is alsoimportant to be thoroughly familiar with the stagingearand be
thoroughly aware of all the grade changes and obstructions along each path of SPMT travel
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Figure35. Old superstructure on MD 2§§outhbound)e|ng moved into place e median

"November 16 The old West Nursery Ral Bridge over southbound MD 295 is carried by
SPMTs to the median staging area for demoliti‘®emoval ad replacement ahe
superstructure wasompleted vthin the allowed closure periash bothweekends.

Traffic Management

The West Nursery Road/MD08 interchange is a diamond interchange, with West Nursery Road
passing over MD 295 on two bridge structudf 295 is classified as an urban freewsath

ADT of 108 000 vehicles witlabout5 percentrucks.The two lanes of traffic in each direction
through the project area were expanded to three lanes in each dibeftoeconstructioras

part of an earlier highway improvement projétest Nursery Road is an arterial roadway
maintained by Anne Arundel County that caraé®ut22,000 ADT and has twsignals at the
interchange.

A maintenance dfraffic analysis during construction showt#t following

1 Construction usingnSPMT would likely result in shorter construction duration, less
disruption to traffic flow andlower user costs than the camtional alternative.

1 MDSHA uses &tatespecificLane Closure Analysis Program (LCA#)estimatdhe
impacts of lane closures and deteretime best closure scheduléksing a work zone
capacity of 1,760 veblesper hourpet ane and i a codeopfiteenvayyl e 0 t hr e
gueuingof less tharl mi (or up to1.5 mi forpeak periods not to exceedh@urg, it was
determined that reducing MD 295 from three lanes to two to perform abutment work both
along the outside and inside shouldeuld be acceptable.

1 Theanalysisallotted 6hours forremoving old structureand8 hours forinstalling
replacement structuseDuring these periodsiaffic on MD 295 would exit the mainline
at the West Nursery Road ramp, travel straight through the existing traffic signasin W
NurseryRoad, and rejoin MD 295 via the entrance ramp froes¥WurseryRoadgigure
36 shows this detor The traffic on WesNursery Road was detourdeéigure37).
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Figure37. West Nursery Roattaffic detour duringclosure
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1 Hourly traffic volumes on MD 295 indicated thatdweekbridge removal and
replacement would not meet the acceptablestiolels However, weekend closures using
alane capacity of 1,170 vehiclper hour pefane(threelanes toone starting Friday
night would be acceptablBy 7 am. Saturday, queues approachthglane drop would
exceed 1 mi and would continue to wordBy.9 am. Sundaya similar traffic impact
would be encountered.

1 No congestion was anticipated on West Nursery Road until Monday morning.

Road Rental

To complete the removal and replacemerthefbridgesuperstructureas quickly as possible
and to minmize theamount of timeMD 295 and West Nursery Roagereclosed and detours
werein place, MDSHA included a specialovisionon road rentain the contrac{see Aopendix
D). Theroad rental would applgturing designatederiods as follows:

1 MD 295northboundd Midnight Friday to 6 an. Saturday for superstructure removal and
restartat midnight Saturday to 8.an. Sunday for superstructure installation

1 MD 295southbound 11 pm. Friday to 6 an. Saturday for superstructure removal and
restart at 11 jn. Friday to 8 am. Sunday for superstructure installation

1 WestNurseryRoad 10 pm. Friday to 8 an. Sunday for superstructure removal and
installation for each bridge

Tablel shows he hourly rental rage which werdased on road useosts
Tablel. Hourly rentalrates

Roadway Rental Rate (per
hour, all lanes)

MD 295 southbound $ 175
MD 295 northbound $ 125
West Nursery Road (both directions $1,500

Total madrental chargesf $106,550 were calculkad for the designated period based on the
road rental rateTable2 shows he cdculations

Table2. Totalroadrental fordesignategeriod

Roadway Allowed Road Rental | Total Rental
Closure Rate ($/hour) Cost
(hour)
MD 295 southbound 16 $ 175 $ 2,800
MD 295 northbound 14 $ 125 $ 17,500
West Nursery Road (both direction 68 $1,500 $102,000
Total | $106,550

No direct payment would bmade to the contractor for theadrental lump sumThe contactor
would receiveanincentive payment equal to the lump stoadrental amount minus the amount

of the road rental assessments.
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Table3 shows heroadrental rate outside the designated permased on Maryland SHA
standarcestablished rates) the form of disincentive

Table3. Roadrentalrates(assessed deductions)tsidethe designategeriod

Roadway Elapsed Time Deduction
(minutes)

MD 295 1i 10 $2,000

MD 295 >10 $1,000 per minute (in additido the original 10
minute deduction)

West Nursery Roa 1710 $300

West Nursery Roa >10 $150 per minute (in addition to the original 10
minute deduction)

The contract specified that roadway rental times and assessed deductions would be evaluated
independently for each weeker(de.,rental times from each weekend would not be added
together for determining assessed deductions

The actual experience of queuing during removal and replacementrafrthbound

superstructure during designated periodsiwass s t han t he $uiteasimdabte t hr e s
projections Furthermorequeuingwas less during theouthbounduperstructureemoval and
replacementEven in thisinstance t he queues were | ess than the
projectians.

Public Information and Outreach

A public information and outreach plan is a key component of traffic nesmeigt. Key goals of
the plan include makingtakeholders aware of the projeatering them about potential impacts,
modifying travel to redue traffic congestion during project constructiand promotingproject
support.

MDSHA personnel took the approachPanmngini nf or m
begammore than a year before the startohstructionOutreach personnektablishe@ contact

list and continuously updated &nd they helchumeroudaceto-face meetingwith emergency
organizationsbusinessedotels and restaurants in the area

This section of West Nursery Road serves as a business and hotel corridor. Besidesait
impacts, construction work at the bridges would impact about 5,000 employees at Northrop
Grumman, arounthe-clock operations at a mail facility, and visitors to aboua28 hotels and

a movie theater complex that attracts about 6,000 peoga auerage weekend. During the
planning and construction of the West Nursery Road bridges, MDSHA implemented an
aggressive, comprehensive communication effort wittbtlenesses in the affected zones.
Through fliers, newsletters;maa i | s, a n WebBitB, $hel publis was kept aware of key
project schedules. MDSHA officials met with local business associations, Bakimore
Washington Internation&irport representativesnd individual business@sost affected by the
project.A Web siteproject summarypagethatincluded a webcam at the site offered live upslate
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of progress being mad&he agencylsoprepared detour cards for visitors to area hotels,
restaurantsandtheaters (see appendix C).

There were no complaints from local businessagsidets during theoadwayclosure periods.

MDSHAOGsS approach t oresidenslsutats@the many visitarsd tlye areaoirc a |
its outreach was patrticularly effective
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DATA ACQUI S TANOAN YASN 5

Data collectioron the MDSHA HfL projectonssted of acquiring and comparidgta orsafety,
construction congestion, qualignd user satisfaction before, duriagd after constructio.he
primary objective of acquiring these types of data was to provileviih sufficient
performance informatioto support the feasibility of the proposed innovations and to
demastrate that ABGechnologies can be useddo the following

1 Achieve a safework environment for the traveling public amgrkers.
1 Reduce constructiotiime andminimize traffic interuptions.
1 Produce greatersersatisfaction

This section discusses how well the MDSHA project met the HfL performance goals related to
these areas.

SAFETY

The use of SPM3for this project provided several safety benefitse SPMT technology
enabled tk superstructures to be fabricated in the median staging area, away fronamcffic
behind barriersThis improvedhe safety of the workers in the work zoas well agnotorists
who were not exposed to typical work zone hazakéis, work could be pedrmed during the
day without interruptions throughout the construction process.

The HfL performance goals for safety include worker and motorist safety goals during
constructionDuring the construction of the West Nursery Road project, no worker injueies
reported, which means MDSHA exceeded the HfL goal for worker safety (incident rate of less
than 4.0 based on thate reported 0®@SHA Form300).

A 2.38-mi segment of MD 295 betweerl 95 and 1695was selected for the operational safety
reporing before constructianT hisroadway segmencluded théeVest Nursery Road bridges
and part of the pavement on either side of the strudieS H A38ysar crah histoy (2008
2010) for the project aremas as follows

1 This roadway segment experienddsB eported crashedl1 percentof which wererear

end collisions, the most common type in the project dileere was &eavier

concentration of crashes near thEOb and 4695 interchanges.

There weres7 personal injury crashes this roadway segment.

There was oe fatal craslfalcoholrelated)nearthe-695 overpass.

The gash raten this roadway segmentt6.0 crashes per 10Gillion vehiclemilesd

washigher than the statewide average of £rashes per 100 million vehicle miles.

1 Twentysix percenbof crashegless than the statewide averpgecurred at night
suggesting that the lighting and delineation on this section of the highway is sufficient.

= =4 =

The history &the two signalizethtersection®n West Nursery Roaduring the sama8-year
periodwas adollows:
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1 There werel2 reported crashgesightof which occurred at the intersection witte
northboundamps andour at the intersection witthe southbounaamps.

1 Six of thecrashesnvolved leftturning vehiclesDrivers were unable to make leftis
when West Nursery Road was closed dretletour was implemented.

1 One crash occurred at night.

Crash data at the interchange ramps f8tyaar period (20062008) showedour crashesthree
of which occurrediuring wet conditions.

No crashes weneported during construction of this projenteeting the HfL goal.

Between the time the HfL project was completed and the date of this report, no motorist crashes
were reported, so the goal of reduced motorist crash rates was achieved in the shortderm. Th
measure will be tracked for several years.

CONSTRUCTION CONGESTION

The HfL performance goal on construction congestion is a 50 percent reduction in the time
highway users are impacted, compared to traditional construction.

If a traditional approachad beemsedto remove and replace the bridge incrementallijjlevh
maintaining traffic on a temporary bridge, MDSHtimates that it would have takehmonths

to complete the project and that constructielated user impacts would haveshdeltfor more
than7 monthsThe four lanes of traffic on the existing bridges on West Nursery Road would
have been reduced to two larfeselane in each direction) that would have been maintained on
the temporary bridge for 7 monthsroad user cost analysis usifgD S H Al@ss ofpublic
benefit(LOPB) methodology estimated user cfstr the conventional option at $300,000 and
impact on users for 7 months.

In contrast, under the SPMT option, the construction duration for the projeabwaty

months andremova andreplacement of each structure impacted users of West Nursery Road
for only 2 weekendgless than 36 hours each weekKefdherefore constructionmpacton West
Nursery Roadisers in terms ahobility was reduced from 7 months to less tBatays.Usea's of
MD 295northboundwvere affected with only a diversion of traffic frahme mainline to the ramps
for only 2 nights as were users of MBouthboungfor a total of 4 weekend nights.

Both the reduction in tal construction time anithpactson motorids for this project far
exceededHfL performance goals.

QUALITY
This projectinvolvedbridge superstructure replacement that matched the existing roadway
gradesThe only roadway work was to tie the new construction to the existing approach

roadways.Therefore, onlyminimal roadwaywvork was plannedilso, each structure was only
about 70 fiong. Because of the very limited length of improvement, it was decided not to make
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any smoothness assessmefite new riding surfaced the bridge decks, howevee a great
improvement over the deficient, patched surfarfdbe original bridges

SPMT usealso enablethigh-quality superstructure construction under controlled conditions in
the median withouthe construction time restrictiorsf performing convetional onsite bridge
constructionsuch agrecting beamandstayin place forms, installing shear studs, tying deck
reinforcement, placing and curing deck congcratel removing temporary formwork.

Advanced materials were not used on this projéet. alvancement on this project was the
delivery of the material in an efficient manner without dismgpthe travelingoublic.

USER SATISFACTION

During the planning and construction of the West Nursery Rogdct, MDSHA implemented

an aggressive, compretsive communication effort with residents and businesses in the affected
zones to keep them informed of all activitiBefore the project was advertisgdiblic meetings

were held and a project brochure was distributed in the commuMIESHA officials met with

local business associations, Baltimd¥ashington Internation@irport representativeand

individual businesses most affected by the projBoe goal was to educate the community on

the need for the project, its timeline and innovative aspaatl how the innovation would

compress the construction time and minimize impacts.

MDSHAOG ®/ebpage for this project was continuously updafdte informationprovided
includedthe following

Projectscheduleincluding special traffic messages
Projectdocumentsincludingnewsreleases, factsheets, traffic impaetsdinformation
on detoursandtypical bridge sections

Projectcontacts

Maps

Media information showing project progress with photographs

Opportunity forWebsitevisitors to provide feedback

Answers to fequentlyaskedquestions

= =

= =4 =4 -8 -9

The HfL requirement for user satisfaction inclsdeperformance goal ofglus on a Likert scale
of 1 to 7for the following two questions:

1 How satisfied are you with the results of the new bridge compared ¢tonligion of the
previous bridge?

1 How satisfied are you with the approach MDSHA used (accelerated bridge construction)
to construct the new bridge in terms of minimizing disruption?

No complaintsverereceived from businessesresidents during the weekebridge structure
moves.

37



MDSHA conducted @ostconstruction stakeholder survey of businesses, companers

residencesA total of 16 responses were received out of a target population of 60, a response rate
of 27 percent The population consisted dfdé primary business outreach contact list for hotels,
restaurantsand other employers along West Nursery Road and east of MD 295 in what is
commonly known as the BWI Hotel District. Survey methods includeth#ng the survey as a

fill -in form followed by e-mailing a link to the survey othe Survey Monke® online tool E-

mailing the document directly generated 13 respoasdSurvey Monkey generated three.

The surveyand comments provided by the respondenis Appendix E.

Highlights of the surweresponses a&s follows

9 None of the 16 respondemtportedexperiening a major delay of more than 30 minutes

in their commute as a result of bridge wdgkevenrespondent§69 percen} experienced

no delay at all.

Twelverespondent§75 perceny reportedno impact or minor business impact.

Fourteerrespondenté88 percenf affirmedthat MDSHA'scommunication on closures

and detoursvas "very effective."

9 Fourteerrespondent§88 percen} affirmed awareness of the deployment of innovative
technology a this project.

= =1
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TECHNOLOGY TRANSFER

By executing a prese, wellcoordinated plan, MDSHAuccessfully removed dnreplaced the
West Nursery Roaldridges over MD 29%5luringtwo consecutive weekends in November 2012.
MDSHA proved that ABC is a cogfffective solution, even for structures withatlenging
geometric constraints like a sharp skew.

To acceleratadoption of this proven innovatiorationwide angbarticularlyin theMid-Atlantic
region representativesf MD S HA a n ®elnfraHDWigian and HL team developed and
implemented a technology transfer plaattincludeda4-hourWeb conferencenthe afternoon

of January 10, 2013 total of 89 individuals participated, including representatives from other
Statehighway agencie FHWA, othelgovernment agencies, consing firms,and academia.

The participant list an@ebinaragenda are iAppendixF.

TheWebinar includegbresentations on #projectdesign, constructiolPMT,removaland
replacement of the bridgesndpublic information andutreach effortsPresenters included
representatives dIDSHA, FHWA, the design consultant, and the caotor.Participants wer
offered the opportunity teubmitquestiongo the presenters

FHWAGs Mar yl| araa dngibessenied as thmoderatoyandF H WA bBridge and
tunnelconstructionengineer served as tlfi@cilitator. They ensured that th&'ebinar proceeded
smoothly andhatparticipantsuestions were answered.

The project managgresented an overvieaf the projectjncluding the alternaves considered,
thefeasibility analysis for the use of SPMTanda comparison of costsetween the SPMT
alternative and the conventional alternative.

The consultantade a presentation ¢ime SPMT, includingits description, advantagesd
disadvatagesand pointed to the reference sources available for any agency considering
deploying this innovative tool on projectde discussethefeasibility analysiperformedonthe
use ofthe SPMT, design impactsind special provisions on the technologyluded in the
contract proposal.

The consultandlso made a presentation gojectengineering includinghow the project team
addressedesign challenges of differing supportédions during SPMT deploymeriheimpact
of severe skewluringthemoveand transfer to temporary supparteedynamic effects ofthe
move andtheaccommodaitin of bearing replacement during the brief clospeeiods of
superstructure removal and replacemkgletalso discussed how the underclearance was

i ncreased trmomuMgosdldfAGt.s mi

A seniortraffic engineemwith the consultanpresented theraffic managemenplan for the

project.lt included closure periods and detours during superstructure removal and replacement
for each bridgelHe also discussed theadrerntal concept and thiecentivesanddisincentives to
complete the removal and replacement of structures during the designated closurehberiods.
concluded thatoverall the maintenance diraffic during project construction went well.
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MDSHA District Comnunity Liaison Robert Rageletailed thesed mi n i s t ubkcoutreachd s p
efforts. Eighty-eight percent of respondents to a user satisfaction survey indicated that MDSHA
communicated road closureanrgtdo ur i nf or mati.en fAvery effectiv

Project teanmenbers outlinedhe lessons leaed on the projecThe participantsubmitted
numerous questions on the challenges during construetioch the team ablyanswered

MD S H Aaéssstantistrict engineer forconstruction for District 5 presented lessons ledrn
from a construction perspective and presented changes that should be considered in future
contracts of this type.

TheWebinar was a tremendous success. ParticipantsStatasacademiaand theconsultant
community learned abotite ABC and SPMT compts and the practical implementation on a
successful project.
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ECONOMI C ANALYSI S

A key aspect oHfL demonstration projects eaiantifying, as much as possibliae value othe
innovationsdeployed This entails comparinghe benefits and costsssocited with the
innovative project delivery approaeadopted on an HfL projegtith those from a more
traditional delivery approaabn a project of similar size and scofiée latter type of project is
referred to as haselinecase and is an important compaonof the economic analysis.

For this economic analysis, MDSHA supplied most of the cost figures for-ing@laproject.
The assumptions for the baseline case costs were determined from discussions with MDSHA and
FHWA DelMar Division staff and natiohéterature.

CONSTRUCTION TIME

MDSHA believes that, through the use of innovative construction technologies such as SPMTs
and ABC,it wasableto dramatically reduce the impacttofh i s  pconetjuctian brorgadway
usersFor the asbuilt case, aliough the substructur@é superstructure tookat 5 months to
complete, the impact on usavas minmal until the West Nursery Roaditiges wergeady to

be removed and replaced.

If a traditional approachad beemsedto remove and replace the bridgerementally wiie
maintaining traffic ormtemporary bridge, MDSHA&stimates that it would have takEamonths
to complete the project and that constructielated user impacts would haveshdeltfor more
than7 months In contrast, under the SPMT togn, the construction duration for the prcjevas

7 monthsand removaandreplacement of each structure impacted users of West NiRsaxy
for only 2 weekendsUsersof MD 295northboundwrere affected with only a diversion of traffic
from the mainlineto the ramps foR nights as were users of MR95 southbound

The following detours were in effect during thaperstructureemoval and replacement

1 MD 295northboun@ Midnight Fridayto 6 am. Saturday for superstructure removal and
restartat midnight Saturday to 8.an. Sunday for superstructure installation

1 MD 295southbound 11 pm. Friday to 6 an. Saturday for superstructure removal and
restart at 11 jn. Friday to 8 an. Sunday for superstructure installation

1 WestNurseryRoad 10 pm. Friday to 8 an. Sunday for superstructure removal and
installation for each bridge

CONSTRUCTION COSTS

Table4 presents construction costs relatetheSPMT, including grading of the median area,
construction of temporary towers supportthe removed structure, and two replacement
superstructuredmounts shown are actual bid prices.
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Table4. Costs #ributed to SPMTdeployment

ltem Cost
Transporting superstructures $450,000
Grading median $5,700
Rebuilding sbulders $120,000
Constructing temporary towers $290,000
Total $865,700

MDSHA estimated that the additional costs related to a temporary structure to manage West
Nursery Road traffiéor the conventional optiowas about $800,00@lso, this alternative
required reconfiguring ramps, acquiringht-of-way, and constructig temporaryapproach
roadways to the temporary bridgedetailed analysis of the additional costs was not done
because the agency haecidedon the SPMT optiobhase on the costs of tntemporary bridge
alone.Theproject manager estimated theditional costait $100,000 to $200,00@ndicating
thatthe construction cost of SPMT deployment vedmout the samasthe temporary bridge
option.

USerRCOSTS
User osts are defined as addeshicle operating costs and delay costs to highway users due to
construction activityThese costs are incurred because of exdreeldistance using detours and
when motorists are delagt bycongestiorin the work zoneThe project team used MDSH#\
LOPB methodologyto calculate usecosts.The calculations showete following
1 User cost per night detouring MD 295 traffic using West Nursery Road Ramps =.$7,000
1 User cost for detouring West Nursery Road traffic due to clafuniag each weekend =
$34,00.
1 User cost for each day of channeling trafficconemporary bridge = $2,000.
Using these figuresiser costs for the SPMT optiarerecalculated a follows
2 (superstructures) 2 (nights)x $7,000 + Aweekendsx $34,000= $96,000

In comparisonuser cost forthe conventional option of using a temporary beiflgr 7 months
werecalculated afollows:

7 (months)x 30 (days per monthy $2,000= $420,000
Therefore ABC techniques saved $324,000 in user costs.
COST SUMMARY

Traditional construadbn methods would have cost MDSHA about the sanazeslerated
constructiorusingthe SPMT. Traditional methods, howevierould havegenerate&324,000
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more in user costyVith the low bid on the projectf $4,641,533.35, the savings in user costs
were alout 7 percent.
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APPENDI

X A:

PAELELYBIION MATRI X

The Maryland State Highway Administraticonsidered eight alternatives for the projd@tte
table below showskgectives and the variety of factors that went intodeeisionmaking

ALTERMATIVE MNO. 1
OBJECTIVES /! ALTERMATIVES DECK REPLACEMENT MATCHING EXISTING BRIDGE
SEOMETRY
O STAMDARD 8 1/2° DECK USIMNG MORMAL-WEIGHT Fa
DESCRIPTION OMCRETE, REFLACE FASCIA GIRDERS, PARAFETS ARND =
ILASTERS, N
b PHASE COMSTRUGCTION - MAIMTAIN 2 OF THE 4 LANES DURING |1
PROPOSED TRAFFIC CONTROL CoMNSRUCTION COM EXISTING BRIDGE u
lFUTURE WEARING SURFACE AND STAY-IN-FLACE FORMS
NOTES UTILIZED i
MUSTS COMMENTS GO S N
[CARFY HE 25 LIWE LOAD HS5-25 POSSIBLE GO v
PROWVIDE T MATCH ESTING HORIZOMTAL AND VERTICAL [|ERISTING WERT AL AMD B
LEARANCES BOTH ABDVE AND BENEATH STRUCTURE  [HORIZOMNTAL CLEARANCES WL SO r
REMAIN THE SAME F
USE CRASH TESTED BARRIER OM BRIDGE AND
=P PROACH ROADWAYS vES G
WANTS WEIGHT COMMEMNTS score | WEIGHTED
LOMGEST SERWCE LIFE Wit MAJOR o bE vEARS ESTIMATED SERVICE - e [
REHABILITATION liFe
MPROWE CORODIT oM & SERWICE LIFE OF THE
SUPERSTRUCTURE UMNITS. & HEW DEGHK v o i
P ROVWE COROIMION & SERWICE LIFE OF THE
B e TR LI TIRE LIMITS. =1 aEVW PILASTERS 5 45 B
lconsTRUCTION COST ] 515 a 7= ls
LErsT IMPACT OM TRAFFIC DURING = LAMNES OF Z-UAY TROFFIG o =
PR STRUC TS M (months raffic impactad) FPOSSIBLE (12 mosths] 1
[COMSTRUCTION DURST ICH a 12 MOMNTHS ‘g T 1
ONVENTIOMNAL STASED DECK h
EASE OF CONSTRUCTION a Pl 10 B0 [
FAEETs el VERTIGAL UNDER - GHFIMED TO FRESEMNT o o :
CLEARAMNCE REQUIREMENT ICLEARNANCE OF 18-0° «
EXISTING ABUTRMEMNTS CAM E
PEILITY TO ACCOMMODATE FUTLIRE WID BNk = locCcomMMOoODATE WIDENNG = 20 "
DESIGH COSTS E = 10 a0
INEED FOR PROPERTY [ ROW ACCQUISITION 4 HMOMNE REQUIRED 10 a0 -
LEAMIFE D FPAaIRNTIRG d
e AcTS TO EMNVIROMMENTAL FEATURES 4 T ING i R D B 5 =% g
D DEMGUS RELOCATIONS i
UTILITY RELOCATIONS 2 i 10 >0 Il
[FESTHETIC GPPORTUNITIES E PARAPETS & FASCLA GIRDERS 5 10 1
FERMITS REQLNRED = = 10 )
TOTAL CET
RISK ! ADVERSE CONSEQUENCES
MODERATE - LANE REDUCTION DURING STASED
POTEMTIAL IMPACT TO TRAFFIC § MOTORISTS lcoMaSTRUCTION WILL REDUCE CAPACITY BY 80 % FOR THE
DURATION OF COMSTRUGTION.
REAASILITATION OF EXISTING STRUGTURE INCLULHMG:
1. REFPAIRING CRACKS AMND DETERIORATED COMCRETE IM
STRUCTLIRE BIPACTS UTMERNT STEMS AMND BRIDSE SEAT
REFPLACIMNG EXISTING DECK AND PARAFET
REPLACIMG FILASTERS
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SPECIAL PROVISIONS CONTRACT NO. AA2595180
TRANSPORTING EXISTING BRIDGE SUPERSTRUCTURES Page 1 of 6
AND ERECTING NEW SUPERSTRUCTURES USING SPMTS

CATEGORY 400
STRUCTURES

TRANSPORTING EXISTING BRIDGE SUFERSTRUCTURES AND ERECTING NEW
SUPERSTRUCTURES USING SPMT

DESCRIPTION. This work includes transporting two (2) existing bridge superstructures to the
Bridge Staging Area and installing two (2) new superstructures using Self-Propelled Modular
Transporters (SPMTs).

Definitions.

Bridge Temporary Works  Any structure which is used to provide temporary support for the
bridge.

Bridge Staging Area The location of the temporary substructure and the area in which
the new bridge is constructed.

Electronic Steering Steering which allows for the SPMTs to drive forward and
backward, transversely, diagonally, at any angle and in a carousel
motion.

Heavy Lifter The firm employed by the Contractor to provide heavy lift (SPMT)
equipment, operation and engineering. Only heavy lifters
prequalified will be allowed on this Project to conduct the bridge
moves. The following heavy lifters are prequalified to conduct the
bridge moves:

Fagioli, Inc.
21310 Highway 6
Manvel, TX 77578

Mammioet, Inc.
20525 FM 521
Rosharon, TX 77583

Sarens — Rigging International
7168 Expressway
Missoula, MT 59808
Monitoring The act of measuring the geometry of the new bridge in the

temporary support conditions and the changes in geometry as a
result of movement operations.

125 06-17-11
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SPECIAL PROVISIONS CONTRACT NO. AA2595180
TRANSPORTING EXISTING BRIDGE SUPERSTRUCTURES Page 2 of 6
AND ERECTING NEW SUPERSTRUCTURES USING SPMTS

Reference Points Fixed points identified on the new bridge which are observed
during the move in order to monitor deflections.

Safety Plan A plan to protect all personnel, spectators and property during
construction and movement of the new bridge.

Self-Propelled Modular A load-bearing vehicle consisting of a platform supported by

Transporter - numerous pairs of independently steered wheels, each with its own
hydraulic jack.

SPMT Blocking The apparatus between the top platform of the SPMTs and the
bottom of the new bridge.

SPMT Support Point Point where the SPMT blocking attaches to/lifts the new bridge.

SPMT System The SPMTs, their blocking and any other devices or apparatus

used to move the new bridge.
Stroke The distance the SPMTs can raise or lower their platform.
Temporary Substructure The temporary supports upon which the new bridge is constructed.

Travel Path The route along which the SPMTs carry the new bridge from the
Bridge Staging Area to the final bridge location.

Wheel Lines The path along which the wheels of the SPMTs travel.

Change in Longitudinal Gradient Along the Girders — The change in slope experienced along the
exterior girders from conditions just prior to lifting and at any point during the lifting and
transporting operation.

Change i Transverse Gradient Across the Girder Span — The change in slope experienced along
the end diaphragms from conditions just prior to lifting and at any point during the lifting and

transporting operation,

Twist — The maximum allowable upward or downward deflection of one corner relative to the
plane defined concurrently by the elevations of the other three corners.

Submittals.

All submittals shall be signed and sealed by a Professional Engineer licensed to practice in the
State of Maryland and in accordance with Section TC-4.01 of the Standard Specifications.

A schedule addressing the timing and sequence of fabrication and erection of the new
superstructure, transporting and demolishing the existing superstructure, construction of

126 06-17-11
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SPECIAL PROVISIONS CONTRACT NO. AA2595180
TRANSPORTING EXISTING BRIDGE SUPERSTRUCTURES Page 3 of 6
AND ERECTING NEW SUPERSTRUCTURES USING SPMTS

temporary substructure, connections with the roadway, road closures and transportation of the
superstructure.

Working drawings including complete details and substantiating calculations of the method,
materials, and equipment to be used. Do not deviate from the approved working drawings unless
authorized in writing.

QA/QC procedures.

Monitoring plan.

Bridge Staging Area and Travel Path,

a.

Indicate all ground improvements, soft soil mitigation and utility protection.

b. Verify clearances from above-ground obstacles and provide mitigation.

C.

Perform caleulations indicating actual loads and actual ground bearing capacities.

Selected Movement System.

a. Design the movement system to lift the existing bridge and proposed bridge at the support
points indicated on the Contract Drawings.

b. Design the lifting system to provide wheel loads equal to or less than those indicated on the
Contract Drawings.

¢. Submit certification that the selected lifting system will possess adequate stroke to
negotiate the Travel Path as designed.

d. Indicate any additional systems required to move the structure such as skid rails, climbing
Jacks, jacking towers, etc.

¢. Indicate that the selected lifting system will possess electronic steering capability allowing
for movement forward and backward, transversely, diagonally, at any angle, and in a
carousel motion.

f. Design the supporting system such that equal support is provided to each girder.

g Indicate preparatory work necessary for moving personnel, SPMT equipment, supplies,
additional equipment and incidentals to the project site before beginning work.

SPMT Bloecking,

a. Design SPMT blocking to meet the following specifications in order of precedence.

1. AASHTO Guide Design Specifications for Bridge Temporary Works, 1% Edition, 2008
Interim Revisions and 2™ Edition 2004.

2. AASHTO LRFD Bridge Design Specifications, 5% Edition.

b. Calculate all anticipated lateral forces due to, but not limited to, braking, furning, and
transporting and provide a system to transfer loads to SPMTs.

¢. Provide working drawings for carrier beams.

Movement Plan.

Addendum No. 4

Replacement Sheet
January 13, 2012 127
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SPECIAL PROVISIONS CONTRACT NO. AA2595180
TRANSPORTING EXISTING BRIDGE SUPERSTRUCTURES Page 4 of 6 '
AND ERECTING NEW SUPERSTRUCTURES USING SPMTS

a. Provide schedule for lifting, transporting and placing the existing and proposed
superstructures.

b. Indicate all required equipment and operations.

¢. Indicate monitoring equipment and operations.

Contingency Plans.
a. Provide a plan addressing potential events which could disrupt the operations of equipment
and personnel during the move.
b. Identify any spare parts/equipment required to be on the project site.

MATERIALS,

Provide all materials for the permanent features of the project in accordance with MDSHA
Standard Specifications.

Provide all temporary features of the project suitable to sustain applied forces. The Contractor
may use timber, steel, concrete or any other material or combination of materials that are in

sound condition, capable of safely carrying the specified loads and meet the approval of the
Engineer.

SPMTs shall consist of four-axle units or six-axle units with powerpacks and capablie of
connecting to each other both laterally and longitudinally to create the platform width and length
as required to support the applied loads. SPMT units shall be computer linked to act together as
one unit to ensure safc transport of the bridge. SPMTs shall have the electronic steering
capability allowing for movement forward and backward, transversely, diagonaily, at any angle,
and in a carousel motion.

The top surface of the unloaded SPMT platform at its lowest position shall be no higher than 4

ft. from the ground surface. The minimum available vertical stroke of the SPMT platform shall
be 24 inches. .

Each SPMT axle line shall have a minimum load capacity of 25 tons. SPMT units shall be
assembled in length and width to accommodate the required bridge size and weight for lifting,
transporting, and setting. The SPMTs shall include lifting equipment to equally support all of
the girders at each end.

SPMTs shall be capable of traveling with the bridge load on uneven terrain having surface
variations up to 18 inches and with a maximum 2,000 pounds per square foot ground pressure
(approximated as the load divided by the area of the platform). No axle line of the SPMT shall
carry a load greater than 16 tons.

The hydraulic axle compensation shall guarantee equal loads on all wheel sets, independent of
the travel path conditions. Series-mounted safety valves shall ensure that upon a hose rupture on
the wheel set, the pressure is maintained in the remaining undamaged hydraulic circuit, thus

preventing one side of the platform from tilting by redistributing the load to the remaining wheel
sets.
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SPECIAL PROVISIONS CONTRACT NG. AA2595180
TRANSPORTING EXISTING BRIDGE SUPERSTRUCTURES Page 5 of 6
AND ERECTING NEW SUPERSTRUCTURES USING SPMTS

In no case shall the platform be out-of-level by more than 6 degrees during lifting, transporting,
or sefting the bridge, or during equipment malfunction. In addition, the configuration of the
SPMT must consider the location of the bridge center of gravity relative to the stability of the
combined load such that out-of-level limits are established to safely avoid overturning.

The SPMTs shall have either a three-point or four-point suspension to transport the bridge load
safely. The center of gravity must be located within the stability triangle or box to provide a safe
move.

Out-of-service situations such as flats and/or failures shall be anticipated and contingencies
planned accordingly to ensure that the operators can manually coordinate the units if required to
complete the bridge move. The SPMT equipment shall have additional capacity to allow 5
percent of the axles to be out-of-service.

CONSTRUCTION,

Construction of the superstructures in the Bridge Staging Area shall be in accordance with the
MDSHA Standard Specifications. The entire superstructure, including but not limited to the
steel girders, bearings, diaphragms, connections, shear studs, deck, end diaphragms and parapets
shall be erected, cast and cured in the Bridge Staging Area. The posts for the chain link fence
shall be installed on the parapets in the Bridge Staging Area. The rails and fabric for the chain
link fence shall be installed after the new superstructure is installed, before MD 295 is reopened.
All paintings and coatings shall be shop applied. Any touch-ups necessary shall be applied in the
Staging Area before the superstructure is mstalled.

To remove the existing superstructures, remove all connections from superstructure to
substructure as required to allow SPMTs to lift the superstructure from the supports.

Check elevations of bearing seats and tops of bearings prior to lifting bridge. Notify the Engineer
of any discrepancies between as-built and as-planned bearing elevations and submit proposals for
corrective measures,

Lift and transport structure in accordance with the lifting points as established in the Contract
Drawings.

The location of support by the SPMTs shall be as shown in the Contract Documents. Any
necessary deviation of the support location shall be provided to the Engineer immediately. Any
time required for analysis or redesign of the proposed superstructure, analysis of the existing
superstructure or additional permanent material required as a result of changing the support
location shall be paid for by the Contractor and shall not be a cause for any claim.

Do not exceed the SPMT ground pressures for the supporting capacity of the soil, roadway, or

any structure or utility over which the load will travel. Locate and protect all active utilities.

Take precautions to mitigate the potential for concentrated or abnormally high bearing pressures

at SPMT turning points. Take precautions to mitigate for the potential for loss of traction where
SPMTs travel over steep grades or uneven terrain.

06-17-11

Addendum No. i

December 22, 2011
129 Replacement Sheet
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SPECIAL PROVISIONS CONTRACT NO. AA2595180
TRANSPORTING EXISTING BRIDGE SUPERSTRUCTURES Page 6 of 6
AND ERECTING NEW SUPERSTRUCTURES USING SPMTS

Follow approved working drawings for the positioning of SPMTs.
Follow specified allowable limits for loss of support by any pair of wheels or axle lines.

Implement contingency plans in the event of a major breakdown of equipment to complete the
instailation with minimum disruption to traffic.

Deliver the structure to ifs final location with no damage or loss of strength, performance, or
long-term durability.

Monitor deflection and twist of the structure during lift and transport. Provide measurements to
the Engineer for actual deflection and twist during lift, transport and setting.

Halt operations immediately if deflection or twist exceed the allowable limits as provided by the
Engineer, returning to temporary supports if necessary.

Tolerances.
a. Do not exceed % inch at each end of the span for maximum deviation from longitudinal
position after seiting.
b. Do not exceed % inch maximum deviation from the overall transverse location at each line
of bearing.
c. Place the bridge within 1/8 inch vertical tolerance.

Deck Repair.

Deck cracks shall be measured after the bridge is placed and the temporary supports are
completely removed and 7 days after bridge placement. The Contractor shall submit a method of
repair for all cracks 0.08 inches wide and greater.

MEASUREMENT AND PAYMENT.

Transporting Existing Bridge Superstructures and Erecting New Superstructures Using SPMTs
will noi be measured but will be paid for at the pertinent Contract lump sum price. The payment
will be for full compensation for all SPMT equipment, bracing, blocking, working drawings,
permits, mobilization, deck repair, and all material, labor, equipment, tools and incidentals
necessary to complete the work.

130 06-17-11
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APPENDI X C: FSCTSHEE

Replacement of the West Nursery
Road Bridges over MD 295
quPlll(1 I\\d\ (Baltimore-Washington Parkway)

Aanumnwn L May - November 2012

Bridge Facts & Technical Data
Weekend Bridge Replacements Using
Self-Propelled Modular Transporters

Old Bridges: Originally constructed in 1948
« 300 tons each (approximate)
« Steel parapets (side walls)

+ Two lanes each direction

+ No shoulders or bicycle lanes

New Bridges: <« Constructed in three months

+ Approximately 70 feet long

« 500 tons each (approximate)

« Concrete parapets (approximately five times
heavier than steel, accounting for the weight
difference between the old and new bridges)

« Two lanes each direction

+ Bicycle-compatible shoulders (Five feet wide)

SPMTs: « Twolines
+ 18 axles per line
« Maximum speed approximately 3 mph
« 175 tons (approximate), plus 110 tons for lattice
towers, jack stands and transport beams
« SPMTs delivered and assembled on-site two weeks
prior to first bridge move

Figure38. Facsheet on bridge facts and technical data.
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Replacement of the West Nursery
Road Bridges over MD 295
Stateli tjl\\‘a\' (Baltimore-Washington Parkway)

 Adeisraton May - November 2012

Project-In-Brief
Weekend Bridge Replacements Using
Self-Propelled Modular Transporters

Project: Replacement of two West Nursery Road bridge
superstructures over MD 295.

Cost: $4.6 million (construction).

Contractor: G.A. & F.C Wagman, York, PA.

Timeframe: Bridge replacements will take place the weekends

of October 26-28 and November 2-4.

Traffic Impacts: Minimal. Because the new bridges are being
constructed in the MD 295 median, traffic
continues to flow freely on both MD 295 and West
Nursery Road. When the new bridges are moved
into place, West Nursery Road will be closed and
a short detour will be in effect.

Contact: Bob Rager
Maryland State Highway Administration
District Community Liaison
410-841-1020
rrager@sha.state.md.us

Figure39. Facsheet orproject
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Replacement of the West Nursery
Road Bridges over MD 295
ql tol] lo‘h\\d\ (Baltimore-Washington Parkway)

Mlllllﬂnlﬂﬂ <
Trams

Bridge Move Timeline
Bridge Replacements October 26-28 and November 2-4
using Self-Propelled Modular Transporters (SPMTs)

All times are approximate and apply to both weekends. One bridge replacement per weekend.

Friday-Saturday

8:00 pm MD 295 - left lane closed in both directions
10:00 pm West Nursery Road - closed at MD 295
10:00 pm MD 295 - all lanes closed, ramp detour in effect

10:00 pmto 1:00 am  SPMT - move into position

1:00 am to 2:00 am SPMT - secure and lift existing bridge

2:00 am to 3:00 am SPMT - remove existing bridge to staging/demolition area
2:00 am to 10:00 pm  Form and pour bearing pads (all day Saturday)

4:00 am to 6:00 am MD 295 - reopen all lanes

Saturday-Sunday

8:00 pm MD 295 - left lane closed in both directions
10:00 pm West Nursery Road - closed at MD 295

10:00 pm MD 295 - all lanes closed, ramp detour in effect

10:00 pmto 3:00 am  SPMT - move new bridge into position
3:00 am to 5:00 am SPMT - return to staging area

6:00 am to 8:00 am MD 295 - reopen all lanes

8:00 am (approximate) West Nursery Road - reopen at MD 295

Figure40. Bridge movetimeline
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SHA

State oy

Replacement of the West Nursery
Road Bridges over MD 295
(Baltimore-Washington Parkway)

May - November 2012

SPMTs - Making the Move

How self-propelled modular transporters (SPMTs) will

Step 1

Step 2

Step 3

Step 4

Step 5

remove the existing West Nursery Road bridges

SPMTs are assembled in the construction staging
area (MD 295 median). Two lines of 18 axles
each are linked together and controlled by a
single remote control power pack unit. Lattice/
jacks are placed atop the SPMT assembly.

The SPMT assembly is guided down MD 295
and positioned under the first West Nursery Road
bridge 1o be removed.

The SPMT assembly is raised 1o meet the
existing bridge. The bridge is secured to the
SPMT assembly.

The final bridge retaining bolts are removed.
(Most of the bridge removal preparation has been
accomplished prior to placement of the SPMTs.)

The old bridge is lifted from its anchor points,
driven to the median staging area and placed on
temporary supports for demolition.

See reverse for installation steps

Figure4l. Facsheet onuseof SPMTSsto removeexisting superstructure
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Replacement of the West Nursery
Road Bridges over MD 295
Statpl l()h\\d\ (Baltimore-Washington Parkway)

munmalm 3 May - November 2012

SPMTs - Making the Move

How self-propelled modular transporters (SPMTs)
will install the new West Nursery Road bridges

Step 1 The SPMT assembly is positioned under the new
bridge in the median staging area.

Step 2 The operator raises the SPMT hydraulic assembly
to meet the new bridge. The bridge is secured to
the SPMT using tie-down straps.

Step 3 The operator guides the SPMT out of the staging
area, onto MD 295 and down to the West Nursery
Road interchange. Sensors on the bridge monitor
movement and changes in terrain and provide
constant feedback to the remote control unit.
Adjustments are made automatically to keep the
bridge at a constant elevation all the way to the
interchange area.

Step 4 The new bridge is positioned at the interchange,
carefully lowered into place and fastened to the
anchor points. Tie-down straps are removed.

Step 5 The SPMT assembly is returned to the median
staging area.

See reverse for removal steps

Figure42. Use of SPMEto installnew superstructure
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SHA

West Nursery
Road Detour

West Nursery Road will be CLOSED
for construction the weekends of
October 26-28 and November 2-4.
These closures will go into effect | A WorkArea
at 10 p.m. Friday and remain in R e ;
effect through 10 a.m. Sunday each  [S§
weekend. Detour signs will be posted. [H&™

Detour Routes

West Nursery Road
= east to MD 295 north

West Nursery Road
- west to MD 295 south

* See reverse for more information *

511

Know before you gol

West Nursery Road Will Be Closed at
MD 295 October 26-28 and November 2-4

WHAT: Closure and detour of West Nursery Road at MD 295 for two weekends.

WHEN: The weekends of October 26-28 and November 2-4. West Nursery Road will close at 10 p.m.
Friday and remain closed through 10 a.m. Sunday each weekend.

WHY: SHA will replace the West Nursery Road bridges over MD 295.

WEST NURSERY ROAD DETOURS (See map on reverse)

From the BWI Thurgood Marshall Airport hotel district east of MD 295 (red arrows on map) to:
MD 295 north (Baltimore) - proceed to MD 295 and use the right lane exit to MD 295 NORTH.

=MD 295 south - proceed to MD 295 and use the right lane exit to MD 295 NORTH. Continue approximately
one mile to 1-695. Take the 1-695 WEST exit. Remain in the exit lane and return to MD 295 in the
southbound direction. Follow signs for MD 295 SOUTH.

«  West Nursery Road west of MD 295 - follow directions for MD 295 SOUTH, exiting at West Nursery Road.

From west of MD 295 (yellow arrows on map) to:

« MD 295 south - proceed to MD 295 and use the right lane to exit to MD 295 SOUTH.

» MD 295 north - proceed to MD 295 SOUTH and use the right lane to exit to MD 295 SOUTH. Continue
approximately one mile and merge to the left lane. Exit ai I-195 EAST toward BWI Thurgood Marshall
Airport. This is a LEFT exit only. Follow I-195 to MD 170. Exit at MD 170 NORTH and remain in the exit
lane to return to 1-195 in the westbound direction. Follow I-195 to MD 295 NORTH.

«  West Nursery Road east of MD 295 - follow directions for MD 295 NORTH, exiting at West Nursery Road.

Expect CLOSURES AND DELAYS on MD 295 during overnight hours. See www.roads.maryland.gov

Figure43. Detourcard
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