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FOREWORD

The purpose of thelighways for LIFE (HfL)pilot program is to accelerate the use of
innovations that improve higlay safety 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 and bridges.

Specifically, HfL focugs on speeding upe widespread adoptiaf proven innovations in the

highway communitySuchinnovati onso encompass technol ogi es
procedures, specifications, methodologies, processes, and practices used to financer design, o
construct highways. HfL is based on the recognition that innovations are available that, if widely

and rapidly implemented, would result in significant benefits to road users and highway

agencies.

Although innovations themselves are important, HfLsisraich about changing the highway
communitydés culture from one that considers i
workload, delays projects, raises costs, or increases risk to one that sees it as an opportunity to
provide better highway transportai service. HfL is also an effort to change the way highway
community decisionmakers and participants perceive their jobs and the service they provide.

The HfL pilot program, described in Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users (SAFETEAU) Section 1502, includes funding for demonstration
construction projects. By providing incentives foojects, HfL promotes improvements in

safety, constructiocmnelated congestion, and quality that can be achieved througisé¢heaf
performance goals and innovatioiitis report documents one such HfL demonstration project.

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

NOTICE

This document is disseminatender the sponsorship of the UD@partmentf Transportation
in the interest of information exchange. The U.S. Government assumes no liability for its
contents or use thereof. This report does not 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.
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| NTRODUCTI ON

HIGHWAYS FOR LIFE DEMONSTRATION PROJECTS

The Highways for LIFE (HfL) pilot program, the Federal Highway Administration (FHWA)
initiative to accelerate innovation ineighway community, provides incentive funding for

demonstration construction projects. Through thmegects, the HfL program promotes and

documents improvements in safety, construetiglated congestion, and quality that can be

achieved by setting prmance goals and adopting innovations.

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

Act: A Legacy for Users (SAFETEAU)S may provide incentives to a maximum of 15

demonstration projects a year. The furgdamount may total up to 20 percent of the project cost,

but not more than $5 million. Also, the Federal shareridiifa project may be up to 100

percent, thus waiving the typical Statea t ch porti on. At the Stateds
funding andwaived match may be applied to a project.

To be considered for HfL funding, a project must involve constructing, reconstructing, or
rehabilitating a route or connection on an eligible Feechhighway. It must use innovative
technologies, manufacturimgocesses, financing, or contracting methods that improve safety,
reduce construction congestion, and enhance quality and user satisfaction. To provide a target for
each of these areas, HfL has established demonstration project performance goals.

The peformance goals emphasize the needs of highway users and reinforce the importance of
addressing safety, congestion, user satisfaction, and quality in every project. The goals define the
desired result while encouraging innovative solutions, raising thie beghway transportation

service and safety. Usbased performance goals also serve as a new business model for how
highway agencies can manage the project delivery process.

HfL project promotion involves showing the highway community and the public how
demonstration projects are designed and built and how they perform. Broadly promoting
successes encourages more widespread application of performance goals and innovations in the
future.

Project Solicitation, Evaluation, and Selection

FHWA issued openddicitations for HfL project applications in fiscgéars 2006, 2007, 2008,
2009, and 2010state highway agencies submitted applications through FHWA Divisions. The
HfL team reviewed each application for completeness and cldmégcontacted applicants
discuss technical issues and obtain commitments on project issues. Documentation of these
guestions and comments was sent to applicants, who responded in writing.

The project selection panel consistédepresentatives of the FHWAff@es of Infrastucture,
Safety, and Operations; the Resource Center Construction and Project Management team; the
Division offices; and the HfL team. After evaluating and rating the applications and



supplemental information, panel members convened to reach a consetisip@pects to
recommend for approvalrhe panel gave priority to projects that accomplish the following:

1 Address the HfL performance goals for safety, construction congestion, quality, and user
satisfaction.

1 Use innovative technologies, manufacturinggasses, financing, contracting practices,
and performance measures that demonstrate substantial improvements in safety,
congestion, quality, and cesffectiveness. An innovation must be one the applicant State
has never or rarely used, even if it is sli@ml practice in other States.

T I'nclude innovations that will change admin
more quickly build longasting, highquality, costeffective projects that improve safety
and reduce congestion.

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

1 Demonstrate the willingness of the applicdapartmenof transportation (DOT) to
partidpate in technology transfer and information dissemination activities associated with
the project.

HfL Project Performance Goals

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

1 Safety

o Work zone safety during constructiWork zone crash rate equal to or less than the
preconstrution rate at the project location.

o Worker safety during constructidnincident rate for worker injuries of less than 4.0,
based on incidents reported Occupational Safety and Health Administration
(OSHA) Form 300.

o Facility safety after constructidnTwentypercent reduction in fatalities and injuries
in 3-year average crash rates, using preconstruction rates as the baseline.

1 Construction Congestion

o Faster constructian Fifty percent reduction in the time highway users are impacted,
compared to traditional nieods.

o Trip time during constructiah Less than 10 percent increase in trip time compared to
the average preconstruction speed, using 100 percent sampling.

0 Queue length during construct@®drA moving queue length of less than 0.3awin a
rural area or lesthan 1.5 nlesin an urban area (in both cases at a travel speed 20
percent less than the posted speed).

1 Quality

o Smoothness International Roughness Index (IRl) measurement of less than 48
inches/mile



o Nois&d Tire-pavement noise measurement of less thab Adveighted decibels
(dB(A)), using the onboard sound intensity (OBSI) test method.
1 User satisfactiol An assessment of how satisfied users are with the new facility
compared to itprevious condition and with the approach used to minimize disruption
during construction. The goal is a measurementaf shoreon a 7point Likert scale.

REPORT SCOPE AND ORGANIZATION

This report documents thdinnesotaDe par t ment of (MiIDOgG)SsIfhor t ati onoés
demonstration project featuringmoval andaccelerated rept@ment of a bridge over an urban
interstatehighway using a selbropelled modular transporter (SPMThe report presents

project details relevant to the HfL program, includbrgigereplacement and construction

highlights, methods and materials, and igérformance metrics measuremantl economic

analysis. No technology transfer activit{esg.,seminars, webinars, workshops, showcases, open
houseywere performed for this projediowever,to promote further interest and to encourage
implementation othe ABC technology used in this projedinDOT organized a formal site

visit by MnDOT staffand local industrgluring thebridge move.






PROJECT OVERND EMESSONS LEARNED

PrRoJECT OVERVIEW

TheMaryland Ave.bridge onCounty State Aid Highway 31CSAH 31)in St. Paulwas built in
1958. The fourspan bridge crossed Interst8&E and served as an important access point for
local businesses and resideriise bridge was in very poor condition, with delaminated,
distressed concrete columns, pier cgrslers and decks, as well as badly expoaadcorroded
reinforcing steelOn a scal®f 0 to 100, the overall sufficiency rating foretstructurewas77,
which is considered structurally deficiefte condition of the bridgalong with plans for
corridor improvementspromptedvinDOT to expeditethe removal and replacement of the
bridge.After exploring alternatives and evaluating project and user ddsf30T decided to
useinnovative accelerated bridge constructigiC) methodgo remove and replache bridge.
These strategies include the following:

9 Offsite construction of the superstructure, including girders, deck, gutter, side
railings, etcA few feet was left off of each span and completed via a closure pour

1 Construction of substructesfollowing demolition and removal of the Maryland Ave.
bridgewith minimalimpact on 435E traffic.

9 Dramatic reduction in user costs and increase in motorist and worker safety and user
satisfaction through the use of a revolutionary construction engigesd the SPMT.
This tool made it possible tnovethe new bridgénto place within a 1#our closure of
I-35E

1 Implementation of an effective public information campaign involving both outreach and
communication efforts.

The innovations employed on theoject represented many firsts MdnDOT, including the use
of an SPMT the details of which are includedManual on Use of SeRropelled Modular
Transporters to Remove and Replace Britlyesquipped witl288wheels and operated
remotely by a singleperator using a joystick control, t8MT made twdrips tomove the
two-span superstructure (one trip per span). The entngewas performed oSaturdayAugust
18, 2012 Many local residents and professionals fidmDOT andFHWA observed the
processLocal news outlete/ere also at the site cover the movd-35Ereopened to traffic on
Saturday, August 1&t8:35p.m, 15 hours after closure

TheMaryland Ave. bridgeeopened to traffion September 18, 2012, approximately 2 months
following demdition, after the approach slaldosure jointsand bridge detail work were
completedMnDOT estimated thaunder conventional constructitimatwould have employed
partial lane closures, the user impact would have been feltrfmnths

DATA COLLECTI ON
Safety, construction congestion, qualiand user satisfactiaiata were collecteldefore, during

and after constructioto demonstrate thatccelerated bridge technologies can be usedriieve
the HfL performance goals in these areas.



No workerinjuries were reported during construction, which médn®OT exceeded the HfL
requirements for worker safetyinDOT expectedhe innovation used on this project to increase
worker safety by @nstructing the superstructure on grade versus over tridfficeliminating the
risk of falling during constructioand eliminating antilever temporary work bridges over

traffic. Traditional construction methods would require constructing the bridge superstructure
over mainlind-35E traffic. The innovation modghe majority of this construction away from
traffic, resulting in minimal impaatn I-35E users

Traditional methods would use a linear approach to constructing this bridgenokation
reduced overall project constructiolosure of Maryland Averom 4 months to approximatels
months. This savings results ib@percentreduction in construction time impacts to users of
Maryland Ave.This innovation had an even more significaffect onl-35E users. Traditional
construction would require many lanesures to construct the superstructure over traffic.
MnDOT engineers anticipated that traditional construction wouldresaP days of ofpeak
lane closures. The innovation of this project significantly reduced this tideays

This project did ot address thelfL performance goal of an IRI of less than 48hHas/mile This

project did not include any mainline, ramp, or roadway construction areas in which speeds reach

45 mph. The bridge deck was longitudinally planed (diamond ground) to achéegledined

roughnessas isMnDOT6s st andard practice on bricge deck

This projectalsodid notaddress thelfL performance goal of achieving tigavement noise
measurements of less than 96B{A). This project does natnpact mainlind-35E, from which

the majority of traffic noise is generated. The project does not include work on any raadway
which speeds reach 60 mph, the rate at which OBSI is typically meaBorédese reasonand

due to the short length (21 for the replacement bridge 62626, noise and smoothness data are
not meaningful and were not collected for this project.

The use of aSPMT to construct the bridge superstructure effenany quality innovations that
areexpected tamprove the durahbily and performance of this structure. The bridge
superstructurgvasconstructed away from traffic and other hazawdsch allowedthe workers
to pay closer attention to the quality of the constructidmDOT also use®Y33HP high
performance concrete foine F35E/Maryland Aveinterchange bridgdeck This mixis being
utilized in locations throughout Minnesota to prolong the life of bridge détdisg the SPMT
for the bridge move also contributed to thproved quality of the superstructure constrocti
Since he bridge superstructuveas expected to selfferent stresses during transport by the
SPMT than while in servig¢he deckwasdesignede.g. posttensionindd accommodate these
stresses and construction quafitgnitored closelyThe contrator chose to use fibaeinforced
concrete for paving the bridge deck andnitoredthe superstructure through the use of
stringlineswhile it wasbeing moved into position to make sure excessive deck cracking and
twistingd i dtaké place.

During the panning and construction of tiMaryland Ave. bidge,MnDOT implemented an
aggressive, comprehensive communication effort with residents and businesses in the affected
zones. Through fliers, newsletteasid emails the public was kept aware of key project



schedules and milestones on a weekly emeexled basis. In addition, a project summary page
posted on th&InDOT web site was updated periodically to reflect project progress.
postconstruction survey indicated that residents and businesses were gxdegisied with the
construction approach and the final prodéa.a resultMnDOT exceeded thelfL customer
satisfaction expectatien

EcoNoMIC ANALYSIS

Construction costs for tHdnDOT Maryland Ave. bridge project tded about $4,119,182,

which resilted in an increase @00,0000verthe conventional alternativelowever, a savings

of $2,900,000 in road user cost was estimated from the reduction of Maryland Ave. closure days
from 4 months to 2 month®Vhile not directly recouped by the agency, thidicates an

estimated savings of about $2,100,000 using ABC technology.

L ESSONSL EARNED

There were minimal issues identified with the use BCAechnology on this projedyinDOT

believes that it is important to gain experiengthuhis technology sthat cortractors become

familiar with the technology, hopefully resulg in lower bids in the fiure. While the initial cost

of ABC is higher, the agency believes that there are situations where it is a good alternative,
especially in cases where thereukbbe extended closure of the roadway, long detours, or
dramatically increased travel tim@his would be especially true in areas with a high traffic
volume.In the case of this project, the SPMT was also used a few days later on another project

in Minnesota. This synergy helped reduced transport and labor costs and may be a model for cost
reduction in the future.

CONCLUSIONS

Overall, despite the minor glitch associated with the placement sptres (18our closure vs.
planned 1zhour closure)theremoval and replacement of the Maryland Ave.bridge was a great
successArguably, the biggest payoff from this project is the change in bridge construction
practice in MinnesotaAs a result of the success of this projdnhDOT is in the process of
implementation plans to use ABC technologies on future structural projects in the State.






PROJEDBHETAI LS

BACKGROUND

TheMaryland Ave.bridge onCSAH 31over F35Eis located approximately 1.5 s north of
downtown St. Paul and is a significant easfd route in the cityl-35Eis a heavily traveled

route that originates near Forest Lake, continues into downtown St. Paul, and ends in Burnsville.

The average daily traffic (ADT) for Maryland Ave. was 28,@886t of I35E andl8,800west of
[-35E in 2010andADT is expected to increase to an average of 32,100 by PG3E carried
140,000 passenger cars and 5,000 heavy commercial vehicles per day in 2010.

Thefour-spanstructure(bridge 6513)originally built in 1%8, consisted of a concrete deck on
steel beams anthcludeda centerline mediamlriving lanes, turnlanes, curbs gutters sidewalks
and guardrailsFigure 1showsthe existing bridgsurface

Figurel. Photo.ExistingMaryland Ave.ridge65135urface

The bridge was remodeled in 1973 and received minor repairs in B302007, hestructure

was in poor conditiordue to a combination of age, freebaw cyclesandsalt.It was given a
sufficiency rating of 77 out of 100, which is considered structurally aaficin 2008,1,200lb

of concretdell from the undersidef the bridge onto-B5E.Two vehicles weréit by the falling
debris resulting in traffic in 435E being shut down for ov8rhours Traffic was backed ufor
miles,as crews inspected theidgeandknocked off other loose concrete as a precaation
measureWh i | e t he Dbr i dge 6 sinaffetted bycthe lossaflconoeatep aci t y
delamination and spallin@igures 2through 4 wereindicators of deterioratiorl.he pooroverall
condition of the bridgethe need for increased capacity on Maryland Ave., and the consequence
of further deterioration and associated delays on the high volume of traffi85ipirompted
MnDOT to expeditethe removal and replacement of the bridge.

W a ¢



Flgure3 Photo. Delamlnated and spalled bentcaps of brldge 6513
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Figure4. Photo.Fallen debris from end bent cap and columalléhg on bridge 6513.
PROJECT DESCRIPTION

Usingconstructiorapproaches centerett ABC methodsMnDOT replaced the existing

Maryland Ave.bridge (6513)with a newtwo-span structuréoridge 62626)The primarygoal of

using ABC methodsvas to reduceaffic impacts on435EandMaryland Ave Additional scope

for the project includgsignal installation at the ramp terrain s a nd [Lrécanstruciomt St .

of the sidewalks on either side of Maryland Aaed continuing over the bridge, reconstruction

of the ramps in all four quadrants, drainage construction, traffic management system

construction, reconstruction of the medians, lightiagstruction, and construction of a tunnel

structure under Marylandlve.to accommodateth@at eway Tr airient§t.bnetheve en L
west F35E ramps). Taprojectdid not includeany permanent work on mainlin€5E.

Theselectedeconstruction approach represents the core principles of the HfL program and
MNDOT6s appr oach t o:toldelivedpgoctexpedit®usly, sately,i o n
economicallyand with minimal impacbn theenvironment antéiighway users.

Figures 5 though 7 showeplan, elevation, and transverse sectiovialvs of the proposed new
structure.The innovative elements of the project include fibllowing:

1 Construction othe superstructureffsite, supported byalsework

1 Construction othe substructure without interfering with traffic flow
1 Use of prefabricated components

11



1 Use ofexpanded polystyreAglock (EPSblock) geofoam as a lightweigembankment
fill.

1 Limited closures and lane rentals to minimize effect on the traveling public.
1 Use of @ SPMTfor bridge replacement.

Theseinnovative elements are described in the following subsections.
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Figure7. Diagram.Transverse sectional view of the new Maryland Ave. bridg2626
Superstructure Construction

One of the majodecisionanadeto accelerate the replacement of the existing struetasto
construt the superstructureffsite, at the bridge staging arespproximately 1,000 ft frorthe
existing bridgealongsidesouhboundl-35E and the omamp from Maryland Ave. to-B5E South
(figures8through 10.

The construction ofach span ahe bridge superstructure began with the erection of the
falseworkfor each spaat the bridge staging area to support the superstauffigures 1
through13). The prefabricated girders were truckate at a timérom the fabrication plant to
thebridge staging arday trucks equipped with steering trailers (figurg. Ebllowing

completion oferection of the falsework, thggrderswere hoisted on the falsework using two
craneauntil all the girders were properly positioned onto the falsework (figusdisraughl7).

The girders were positioned as per plans using bearing plates and reference plated §faqude
19) and were laterallbraced using steel braces (figue®sand 2). Figures 22 and 23 show span
1 of the bridge superstructure following placement of the girders before construction of the deck.
Figure24 shows the detailed plans for the concrete girdgsshown in the plas, each girder
was over 103 ft long and measured 4éhiesfrom the top of the girdeto the bottom of the

girder.
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After assembling the girders, the deck was waptace over the girder3his included
assembling the form@igures 25 through 27)nstlling the reinforcing steelndposttensioning
cablegfigures 28 through 30placing the concretigures 31 through4, curing the concrete
(figure 3 and36), andstressing th@osttensioning cableffigures ¥ and 3B). The contractor
proposed these of fibefreinforced concrete in the bridge deck and barriers to control macro
and micrecracking mechanisms, reduce plastic settlement, and improve low ermeability,
toughnessand durability MNnDOT accepted this proposal as an alternate technicakbpon
(ATC). Figure39 shows the built superstructureesting on thdalsework.

The deck surface was paved using a Terex®Ball 4800 roller paverThe paver carriage

performs four functions to help finish the concrete deck: (1) the augers forwardcaf tiage

trim excess concrete, (2) the Ratibe® system consolidates the top 2 to Ghiesof concrete,

(3) the paving rollers finish the concrete, and (4) the drag pan system seals and textures the deck.

The benefits of constructing the superstructifsite includethe following

1 Minimizedtraffic disruptionson Maryland Aveand F35Eand maintaierd normal traffic
flow without altering the present roadway configuration

1 Provideda safer environment for the traveling public and workers by drastreallycing
exposure to traffic and construction activities

1 Potentially improved qualitpecausdridge elementaere fabricatedh a moreprotected
environment.

Bridge [&=
Staging
Area

PR Lkt

Figure8. hoto.Staging area for ridge 62626 supertrucbmnstrutior,l approxmately 1,000
ft from existing Maryland Ave. bridge 6513.

SR
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Figure9. Photo.Long-shot vew of staging area for bridge 62626 superstruatorestruction
alongsidesouthbound-35E.

Figurel0. Photo.View of staging are@rom across-BE)fo bridge 62626 superstructure
construction alongside southbour83E.
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Figurell Photo.Closeup view of construction of the falsework at the bridge staging area to
support bridge 62626 superstructure.

Figurel2 Photo.Mediumshot view of construction of the falsework at the bridge staging area
to support bridge 62626 superstructure.
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Figurel3. Photo.Long-shot viev of construction of the falsework at the bridge staging area to
support bridge 62626 superstructure.
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Figurel4. Photo.103ft prefabricated concrete girders were shipped one at a time from the
fabrication plant to the bridgeagjing area on trucks equipped with steering trailers.
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Figurel6. Photo.Hoistng girdrs onto the falsework at the badyperstructure staging area.
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Figurel7. Photo.Long-shot view of hoisting girders onto the falsework at the bridge
superstructure staging area.
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Figurel8. Photo Each glrder was positioned into péeas per plans onto the bearing pads using
a reference plate.
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Figure20. Photo.The girders were braced to each otheng steel brace® minimize stresses
during transport of the bridge superstructure using the SPMT
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Figure21. Photo.Bracing theEirders to each othesing steel braces
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Figure22. Photo.View of gpan 1 of the bridge superstructure from beneath following placement
of the girders before construction of the deck.
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Figure23. Photo.Side view of span 1 of the bridge superstructure following placement of the
girders before catruction of the deck.
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Figure24. Diagram.End view and elevation plan details for concigatdersfor bridge 62626
superstructure.
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Figure25. Photo.Setting the wooden support beams on the theretengirders prior to
placement of the wooden forms for the deck concrete.

N

Figure26. Photo.PIacirig'the wooden fs for the deck concrete.
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Figure27. Photo.Finished view of the wooden forms pladagtween the concrete girders to
form the concrete bridge deck and the concrete haunches.

Figure28. Photo.First 'Iayer of bridge deck reinforcing steel pI nto the concrete girders and
wooden formsNote the Maryland Ave. mige 6513 in the background, which is yet to be
demolished.
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Figure29. Photo.Placing the postensioning cables above the first layer of reinforcing steel.

T ~g—

reinforcing steel and postnsioning cables prior to concrete placement.
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Figure32. Photo.Thefiber-reinforcedconcrete was pumped from the roadway below on to the
prepared bridge deck surface and the paving was done using a TereX®B#B0O roller
paver.
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Figure33. Photo.Close-up view of placing and paving tltider-reinforcedbridge deck concrete.
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ete surface from the finishing platform.
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Figure34. Photo.Finishing th bridg eck onr
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Figure35. Photo.The concrete wasured by covering with wet burlap when fresh followed by

polyethylene sheetter hardeningo minimize water evaporation and shrinkage crackiage

in the background that the Maryland Ave. bridge 6513 has now been demolished and concurrent
substructure€onstruction activities are taking place.

Figure36. Photo.Finished and cured bridge deck surface after removal of the polyethylene
sheets.
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Figure37. Photo.Stressinghe posttensioning cable® precompress thgpanprior to movingit

s

using the SPMT

Figure38. Photo.Closeup view

ofstressinghe posttensioning cabl
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Figure39. Photo.Completed view of span 1 of the bridge superstrucittez placement and
curing of the bridge deck and curb concrétete the reinforcing steel that will be used to
reinforce the closure pour between the two deck spans.

Demolition of Bridge 6513 andSubstructure Construction

Concurrent with theuperstruture constructionthe existing Maryland Ave. bridge 6513 was
demolished anthe substructure fothe Maryland Ave. bridge 62626 was constructdthwittle

or no impacton I-35E traffic. Maryland Ave.was allowed to be closed between #85E ramps

for amaximum of 60 days. Each additional day of closure was to be assessed a $10,000 penalty.
During removal of bridge 6513nhecontractorwasallowed one weekend closurémainline +

35Efrom 10:00 p.m. Friday to 5:00 a.m. Monday. Toatractor close northbound and
southbound-35E mainline at Marylandve. anddiverted themainline F35E trafficthroughthe
[-35E/MarylandAve. exit and entrance ramgsigures 9 and 4. show the demolition of

Maryland Ave. bridge 6513.

The substructureonstructiorconsised of buildingthe east and weabutmentsand the midspan
pier. Figure42 showsvisual quality concept elevation views for the midspan pier and the end
abutmentsThe construction activities includeastalling the casin-place (CIP) piles and
reinforcead footings for themidspanpier and theendabutmentdollowed byinstallation of the
crash wallsabutment wallscolumns, and pier and abutment cégires 43 through 3.

Portions of the-B5E shoulders were used during construction of the subseacturt the
shoulder and traffic lane werepsgated using Jersey barriers. thitee lanesn each direction
remainedpen to traffic fotthe majority of the time, except whehe contractor rentednes for
loading and unloadmand safely perform the pstruction activities.
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Figure40. Photo.Demolishing Maryland Ave. bridge 6513.

Figure41. Photo.Demolishing Maryland Ave. bridge 6513 as seen freéBBE. The bridge was
demolished over a weekend sloe of +35E, while traffic was diverted through the Maryland
Ave. off- and onramps.
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Figure42. Diagram.Visual quality concept elevations views for the midspan piers and the end
abutments.

Figure43. Photo.Earthwork (foreground) and pile driving (background) in preparation for
constructing the abutments and midspan plete the open traffic lanes o+8bE.
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