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FOREWORD 
 

The purpose of the Highways for LIFE (HfL) pilot program is to accelerate the use of 

innovations that improve highway safety and quality while reducing congestion caused by 

construction. LIFE  is an acronym for Longer-lasting highway infrastructure using Innovations 

to accomplish the Fast construction of Efficient and safe highways and bridges. 

 

Specifically, HfL focuses on speeding up the widespread adoption of proven innovations in the 

highway community. Such ñinnovationsò encompass technologies, materials, tools, equipment, 

procedures, specifications, methodologies, processes, and practices used to finance, design, or 

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, HfL is as much about changing the highway 

communityôs culture from one that considers innovation something that only adds to the 

workload, delays projects, raises costs, or increases risk to one that sees it as an opportunity to 

provide better highway transportation 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 (SAFETEA-LU) Section 1502, includes funding for demonstration 

construction projects. By providing incentives for projects, HfL promotes improvements in 

safety, construction-related congestion, and quality that can be achieved through the use of 

performance goals and innovations. This report documents one such HfL demonstration project.  

 

Additional information on the HfL program is at www.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 report does not constitute a standard, specification, or regulation. 

 

The U.S. Government does not endorse products or manufacturers. Trade and manufacturersô 

names appear in this report only because they are considered essential to the object of the 

document. 

 

http://www.fhwa.dot.gov/hfl
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INTRODUCTION 
 

 

HIGHWAYS FOR LIFE  DEMONSTRATION PROJECTS 

 

The Highways for LIFE (HfL) pilot program, the Federal Highway Administration (FHWA) 

initiative to accelerate innovation in the highway community, provides incentive funding for 

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

documents improvements in safety, construction-related congestion, and quality that can be 

achieved by setting performance goals and adopting innovations.  

 

The HfL programðdescribed in the Safe, Accountable, Flexible, Efficient Transportation Equity 

Act: A Legacy for Users (SAFETEA-LU)ðmay provide incentives to a maximum of 15 

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

but not more than $5 million. Also, the Federal share for an HfL project may be up to 100 

percent, thus waiving the typical State-match portion. At the Stateôs request, a combination of 

funding and waived 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 Federal-aid highway. It must use innovative 

technologies, manufacturing processes, 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 performance 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 the bar in highway transportation 

service and safety. User-based 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 open solicitations for HfL project applications in fiscal years 2006, 2007, 2008, 

2009, and 2010. State highway agencies submitted applications through FHWA Divisions. The 

HfL team reviewed each application for completeness and clarity, then contacted applicants to 

discuss technical issues and obtain commitments on project issues. Documentation of these 

questions and comments was sent to applicants, who responded in writing. 

 

The project selection panel consisted of representatives of the FHWA Offices of Infrastructure, 

Safety, and Operations; the Resource Center Construction and Project Management team; the 

Division offices; and the HfL team. After evaluating and rating the applications and 
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supplemental information, panel members convened to reach a consensus on the projects to 

recommend for approval. The panel gave priority to projects that accomplish the following: 

 

¶ Address the HfL performance goals for safety, construction congestion, quality, and user 

satisfaction. 

¶ Use innovative technologies, manufacturing processes, financing, contracting practices, 

and performance measures that demonstrate substantial improvements in safety, 

congestion, quality, and cost-effectiveness. An innovation must be one the applicant State 

has never or rarely used, even if it is standard practice in other States. 

¶ Include innovations that will change administration of the Stateôs highway program to 
more quickly build long-lasting, high-quality, cost-effective projects that improve safety 

and reduce congestion. 

¶ Will be ready for construction 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. 

¶ Demonstrate the willingness of the applicant department of transportation (DOT) to 

participate 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 the best of what the highway community can do, not just the average 

of what has been done. States are encouraged to use all applicable goals on a project: 

 

¶ Safety 

o Work zone safety during constructionðWork zone crash rate equal to or less than the 

preconstruction rate at the project location. 

o Worker safety during constructionðIncident rate for worker injuries of less than 4.0, 

based on incidents reported on Occupational Safety and Health Administration 

(OSHA) Form 300. 

o Facility safety after constructionðTwenty percent reduction in fatalities and injuries 

in 3-year average crash rates, using preconstruction rates as the baseline. 

¶ Construction Congestion 

o Faster constructionðFifty percent reduction in the time highway users are impacted, 

compared to traditional methods. 

o Trip time during constructionðLess than 10 percent increase in trip time compared to 

the average preconstruction speed, using 100 percent sampling. 

o Queue length during constructionðA moving queue length of less than 0.5 miles in a 

rural area or less than 1.5 miles in an urban area (in both cases at a travel speed 20 

percent less than the posted speed). 

¶ Quality 

o SmoothnessðInternational Roughness Index (IRI) measurement of less than 48 

inches/mile. 
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o NoiseðTire-pavement noise measurement of less than 96.0 A-weighted decibels 

(dB(A)), using the onboard sound intensity (OBSI) test method. 

¶ User satisfactionðAn assessment of how satisfied users are with the new facility 

compared to its previous condition and with the approach used to minimize disruption 

during construction. The goal is a measurement of 4 or more on a 7-point Likert scale. 

 

REPORT SCOPE AND ORGANIZATION  

 

This report documents the Minnesota Department of Transportationôs (MnDOTôs) HfL 

demonstration project featuring removal and accelerated replacement of a bridge over an urban 

interstate highway using a self-propelled modular transporter (SPMT). The report presents 

project details relevant to the HfL program, including bridge replacement and construction 

highlights, methods and materials, and HfL performance metrics measurement and economic 

analysis. No technology transfer activities (e.g., seminars, webinars, workshops, showcases, open 

houses) were performed for this project. However, to promote further interest and to encourage 

implementation of the ABC technology used in this project, MnDOT organized a formal site 

visit by MnDOT staff and local industry during the bridge move. 
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PROJECT OVERVIEW AND LESSONS LEARNED 
 

 

PROJECT OVERVIEW  

 

The Maryland Ave. bridge on County State Aid Highway 31 (CSAH 31) in St. Paul was built in 

1958. The four-span bridge crossed Interstate 35E and served as an important access point for 

local businesses and residents. The bridge was in very poor condition, with delaminated, 

distressed concrete columns, pier caps, girders, and decks, as well as badly exposed and corroded 

reinforcing steel. On a scale of 0 to 100, the overall sufficiency rating for the structure was 77, 

which is considered structurally deficient. The condition of the bridge, along with plans for 

corridor improvements, prompted MnDOT to expedite the removal and replacement of the 

bridge. After exploring alternatives and evaluating project and user costs, MnDOT decided to 

use innovative accelerated bridge construction (ABC) methods to remove and replace the bridge. 

These strategies include the following: 

 

¶ Offsite construction of the superstructure, including girders, deck, curb, gutter, side 

railings, etc. A few feet was left off of each span and completed via a closure pour. 

¶ Construction of substructures following demolition and removal of the Maryland Ave. 

bridge with minimal impact on I-35E traffic. 

¶ Dramatic reduction in user costs and increase in motorist and worker safety and user 

satisfaction through the use of a revolutionary construction engineering aidðthe SPMT. 

This tool made it possible to move the new bridge into place within a 15-hour closure of 

I-35E. 

¶ Implementation of an effective public information campaign involving both outreach and 

communication efforts. 

 

The innovations employed on the project represented many firsts for MnDOT, including the use 

of an SPMT, the details of which are included in Manual on Use of Self-Propelled Modular 

Transporters to Remove and Replace Bridges(1). Equipped with 288 wheels and operated 

remotely by a single operator using a joystick control, the SPMT made two trips to move the 

two-span superstructure (one trip per span). The entire move was performed on Saturday, August 

18, 2012. Many local residents and professionals from MnDOT and FHWA observed the 

process. Local news outlets were also at the site to cover the move. I-35E reopened to traffic on 

Saturday, August 18, at 8:35 p.m, 15 hours after closure.  

 

The Maryland Ave. bridge reopened to traffic on September 18, 2012, approximately 2 months 

following demolition, after the approach slabs, closure joints, and bridge detail work were 

completed. MnDOT estimated that, under conventional construction that would have employed 

partial lane closures, the user impact would have been felt for 4 months. 

 

DATA COLLECTI ON 

 

Safety, construction congestion, quality, and user satisfaction data were collected before, during, 

and after construction to demonstrate that accelerated bridge technologies can be used to achieve 

the HfL performance goals in these areas.  
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No worker injuries were reported during construction, which means MnDOT exceeded the HfL 

requirements for worker safety. MnDOT expected the innovation used on this project to increase 

worker safety by constructing the superstructure on grade versus over traffic, thus eliminating the 

risk of falling during construction and eliminating cantilever temporary work bridges over 

traffic. Traditional construction methods would require constructing the bridge superstructure 

over mainline I-35E traffic. The innovation moved the majority of this construction away from 

traffic, resulting in minimal impact on I-35E users.  

 

Traditional methods would use a linear approach to constructing this bridge. The innovation 

reduced overall project construction closure of Maryland Ave. from 4 months to approximately 2 

months. This savings results in a 50 percent reduction in construction time impacts to users of 

Maryland Ave. This innovation had an even more significant effect on I-35E users. Traditional 

construction would require many lane closures to construct the superstructure over traffic. 

MnDOT engineers anticipated that traditional construction would result in 12 days of off-peak 

lane closures. The innovation of this project significantly reduced this time to 3 days. 

 

This project did not address the HfL performance goal of an IRI of less than 48 inches/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 achieve the desired 

roughness, as is MnDOTôs standard practice on bridge decks within the Twin Cities metro area. 

 

This project also did not address the HfL performance goal of achieving tire-pavement noise 

measurements of less than 96.0 dB(A). This project does not impact mainline I-35E, from which 

the majority of traffic noise is generated. The project does not include work on any roadway on 

which speeds reach 60 mph, the rate at which OBSI is typically measured. For these reasons, and 

due to the short length (210 ft) for the replacement bridge 62626, noise and smoothness data are 

not meaningful and were not collected for this project. 

 

The use of an SPMT to construct the bridge superstructure offered many quality innovations that 

are expected to improve the durability and performance of this structure. The bridge 

superstructure was constructed away from traffic and other hazards, which allowed the workers 

to pay closer attention to the quality of the construction. MnDOT also used 3Y33HP high 

performance concrete for the I-35E/Maryland Ave. interchange bridge deck. This mix is being 

utilized in locations throughout Minnesota to prolong the life of bridge decks. Using the SPMT 

for the bridge move also contributed to the improved quality of the superstructure construction. 

Since the bridge superstructure was expected to see different stresses during transport by the 

SPMT than while in service, the deck was designed (e.g. posttensioning) to accommodate these 

stresses and construction quality monitored closely. The contractor chose to use fiber-reinforced 

concrete for paving the bridge deck and monitored the superstructure through the use of 

stringlines while it was being moved into position to make sure excessive deck cracking and 

twisting didnôt take place. 

 

During the planning and construction of the Maryland Ave. bridge, MnDOT implemented an 

aggressive, comprehensive communication effort with residents and businesses in the affected 

zones. Through fliers, newsletters, and e-mails, the public was kept aware of key project 
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schedules and milestones on a weekly or as-needed basis. In addition, a project summary page 

posted on the MnDOT web site was updated periodically to reflect project progress. A 

postconstruction survey indicated that residents and businesses were extremely satisfied with the 

construction approach and the final product. As a result, MnDOT exceeded the HfL customer 

satisfaction expectations. 

 

ECONOMIC ANALYSIS  

 

Construction costs for the MnDOT Maryland Ave. bridge project totaled about $14,119,182, 

which resulted in an increase of $800,000 over the conventional alternative. However, 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 months. While not directly recouped by the agency, this indicates an 

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

 

LESSONS LEARNED 

 

There were minimal issues identified with the use of ABC technology on this project. MnDOT 

believes that it is important to gain experience with this technology so that contractors become 

familiar with the technology, hopefully resulting in lower bids in the future. 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 there would be extended closure of the roadway, long detours, or 

dramatically increased travel times. This 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 of the spans (15-hour closure vs. 

planned 12-hour closure), the removal and replacement of the Maryland Ave.bridge was a great 

success. Arguably, the biggest payoff from this project is the change in bridge construction 

practice in Minnesota. As a result of the success of this project, MnDOT is in the process of 

implementation plans to use ABC technologies on future structural projects in the State. 
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PROJECT DETAILS 
 

 

BACKGROUND  

 

The Maryland Ave. bridge on CSAH 31 over I-35E is located approximately 1.5 miles north of 

downtown St. Paul and is a significant east-west route in the city. I-35E is 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 28,000 east of I-35E and 18,800 west of 

I-35E in 2010, and ADT is expected to increase to an average of 32,100 by 2030. I-35E carried 

140,000 passenger cars and 5,000 heavy commercial vehicles per day in 2010. 

 

The four-span structure (bridge 6513), originally built in 1958, consisted of a concrete deck on 

steel beams and included a centerline median, driving lanes, turn lanes, curbs, gutters, sidewalks, 

and guardrails. Figure 1 shows the existing bridge surface. 

 

 
Figure 1. Photo. Existing Maryland Ave. bridge 6513 surface. 

 

The bridge was remodeled in 1973 and received minor repairs in 1992. By 2007, the structure 

was in poor condition, due to a combination of age, freeze-thaw cycles, and salt. It was given a 

sufficiency rating of 77 out of 100, which is considered structurally deficient. In 2008, 1,200 lb 

of concrete fell from the underside of the bridge onto I-35E. Two vehicles were hit by the falling 

debris, resulting in traffic in I-35E being shut down for over 8 hours. Traffic was backed up for 

miles, as crews inspected the bridge and knocked off other loose concrete as a precautionary 

measure. While the bridgeôs structural capacity was unaffected by the loss of concrete, the 

delamination and spalling (figures 2 through 4) were indicators of deterioration. The poor overall 

condition of the bridge, the need for increased capacity on Maryland Ave., and the consequence 

of further deterioration and associated delays on the high volume of traffic on I-35E prompted 

MnDOT to expedite the removal and replacement of the bridge. 
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Figure 2. Photo. Delaminated bottom of bridge 6513 deck. 

 

 
Figure 3. Photo. Delaminated and spalled bent caps of bridge 6513. 
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Figure 4. Photo. Fallen debris from end bent cap and column spalling on bridge 6513. 

 

PROJECT DESCRIPTION  

 

Using construction approaches centered on ABC methods, MnDOT replaced the existing 

Maryland Ave. bridge (6513) with a new two-span structure (bridge 62626). The primary goal of 

using ABC methods was to reduce traffic impacts on I-35E and Maryland Ave. Additional scope 

for the project included signal installation at the ramp terminals and LôOrient St., reconstruction 

of the sidewalks on either side of Maryland Ave. and continuing over the bridge, reconstruction 

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

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

structure under Maryland Ave. to accommodate the Gateway Trail (between LôOrient St. and the 

west I-35E ramps). The project did not include any permanent work on mainline I-35E. 

 

The selected reconstruction approach represents the core principles of the HfL program and 

MnDOTôs approach to bridge construction: to deliver projects expeditiously, safely, 

economically, and with minimal impact on the environment and highway users. 

 

Figures 5 though 7 show the plan, elevation, and transverse sectional views of the proposed new 

structure. The innovative elements of the project include the following: 

 

¶ Construction of the superstructure offsite, supported by falsework. 

¶ Construction of the substructure without interfering with traffic flow. 

¶ Use of prefabricated components. 
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¶ Use of expanded polystyrene-block (EPS-block) geofoam as a lightweight embankment 

fill.  

¶ Limited closures and lane rentals to minimize effect on the traveling public. 

¶ Use of an SPMT for bridge replacement. 

 

These innovative elements are described in the following subsections. 

 

 
Figure 5. Diagram. Plan view of the new Maryland Ave. bridge 62626. 

 

 

 
Figure 6. Diagram. Elevation view of the new Maryland Ave. bridge 62626. 
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Figure 7. Diagram. Transverse sectional view of the new Maryland Ave. bridge 62626. 

 

Superstructure Construction 

 

One of the major decisions made to accelerate the replacement of the existing structure was to 

construct the superstructure offsite, at the bridge staging area, approximately 1,000 ft from the 

existing bridge alongside southbound I-35E and the on-ramp from Maryland Ave. to I-35E South 

(figures 8 through 10). 

 

The construction of each span of the bridge superstructure began with the erection of the 

falsework for each span at the bridge staging area to support the superstructure (figures 11 

through 13). The prefabricated girders were trucked one at a time from the fabrication plant to 

the bridge staging area by trucks equipped with steering trailers (figure 14). Following 

completion of erection of the falsework, the girders were hoisted on the falsework using two 

cranes until all the girders were properly positioned onto the falsework (figures 15 through 17). 

The girders were positioned as per plans using bearing plates and reference plates (figures 18 and 

19) and were laterally braced using steel braces (figures 20 and 21). Figures 22 and 23 show span 

1 of the bridge superstructure following placement of the girders before construction of the deck. 

Figure 24 shows the detailed plans for the concrete girders. As shown in the plans, each girder 

was over 103 ft long and measured 45 inches from the top of the girder to the bottom of the 

girder. 
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After assembling the girders, the deck was cast in place over the girders. This included 

assembling the forms (figures 25 through 27), installing the reinforcing steel and post-tensioning 

cables (figures 28 through 30), placing the concrete (figures 31 through 34), curing the concrete 

(figure 35 and 36), and stressing the post-tensioning cables (figures 37 and 38). The contractor 

proposed the use of fiber-reinforced concrete in the bridge deck and barriers to control macro- 

and micro-cracking mechanisms, reduce plastic settlement, and improve low ermeability, 

toughness, and durability. MnDOT accepted this proposal as an alternate technical concept 

(ATC). Figure 39 shows the built superstructure resting on the falsework. 

 

The deck surface was paved using a Terex® Bid-Well 4800 roller paver. The paver carriage 

performs four functions to help finish the concrete deck: (1) the augers forward of the carriage 

trim excess concrete, (2) the Rota-Vibe® system consolidates the top 2 to 3 inches of concrete, 

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

 

The benefits of constructing the superstructure offsite include the following: 

 

¶ Minimized traffic disruptions on Maryland Ave. and I-35E and maintained normal traffic 

flow without altering the present roadway configuration. 

¶ Provided a safer environment for the traveling public and workers by drastically reducing 

exposure to traffic and construction activities. 

¶ Potentially improved quality because bridge elements were fabricated in a more protected 

environment. 

 

 

 
Figure 8. Photo. Staging area for bridge 62626 superstructure construction, approximately 1,000 

ft from existing Maryland Ave. bridge 6513. 

 

Bridge 

Staging 

Area 
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Figure 9. Photo. Long-shot view of staging area for bridge 62626 superstructure construction 

alongside southbound I-35E. 

 

 
Figure 10. Photo. View of staging area (from across I-35E) for bridge 62626 superstructure 

construction alongside southbound I-35E. 
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Figure 11. Photo. Close-up view of construction of the falsework at the bridge staging area to 

support bridge 62626 superstructure. 

 

 
Figure 12. Photo. Medium-shot view of construction of the falsework at the bridge staging area 

to support bridge 62626 superstructure. 
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Figure 13. Photo. Long-shot view of construction of the falsework at the bridge staging area to 

support bridge 62626 superstructure. 

 

 
Figure 14. Photo. 103-ft prefabricated concrete girders were shipped one at a time from the 

fabrication plant to the bridge staging area on trucks equipped with steering trailers. 
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Figure 15. Photo. Two cranes were used to hoist each girder onto the falsework. 

 

 
Figure 16. Photo. Hoisting girders onto the falsework at the bridge superstructure staging area. 
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Figure 17. Photo. Long-shot view of hoisting girders onto the falsework at the bridge 

superstructure staging area. 

 

 
Figure 18. Photo. Each girder was positioned into place as per plans onto the bearing pads using 

a reference plate. 
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Figure 19. Photo. Girder resting on the bearing pads supported by the falsework. 

 

 
Figure 20. Photo. The girders were braced to each other using steel braces to minimize stresses 

during transport of the bridge superstructure using the SPMT. 
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Figure 21. Photo. Bracing the girders to each other using steel braces. 

 

 
Figure 22. Photo. View of span 1 of the bridge superstructure from beneath following placement 

of the girders before construction of the deck. 
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Figure 23. Photo. Side view of span 1 of the bridge superstructure following placement of the 

girders before construction of the deck. 

 

 

 

Figure 24. Diagram. End view and elevation plan details for concrete girders for bridge 62626 

superstructure. 

 



 

 23 

 
Figure 25. Photo. Setting the wooden support beams on the the concrete girders prior to 

placement of the wooden forms for the deck concrete. 

 

 
Figure 26. Photo. Placing the wooden forms for the deck concrete. 
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Figure 27. Photo. Finished view of the wooden forms placed between the concrete girders to 

form the concrete bridge deck and the concrete haunches. 

 

 
Figure 28. Photo. First layer of bridge deck reinforcing steel placed onto the concrete girders and 

wooden forms. Note the Maryland Ave. bridge 6513 in the background, which is yet to be 

demolished. 
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Figure 29. Photo. Placing the post-tensioning cables above the first layer of reinforcing steel. 

 

 
Figure 30. Photo. Surface of span 1 the new bridge deck after placement of both layers of 

reinforcing steel and post-tensioning cables prior to concrete placement. 
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Figure 31. Photo. During paving of the bridge deck, the paver rolled over supported steel tubes. 

 

 
Figure 32. Photo. The fiber-reinforced concrete was pumped from the roadway below on to the 

prepared bridge deck surface and the paving was done using a Terex® Bid-Well 4800 roller 

paver. 
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Figure 33. Photo. Close-up view of placing and paving the fiber-reinforced bridge deck concrete. 

 

 
Figure 34. Photo. Finishing the bridge deck concrete surface from the finishing platform. 
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Figure 35. Photo. The concrete was cured by covering with wet burlap when fresh followed by 

polyethylene sheets after hardening to minimize water evaporation and shrinkage cracking. Note 

in the background that the Maryland Ave. bridge 6513 has now been demolished and concurrent 

substructure construction activities are taking place. 

 

 
Figure 36. Photo. Finished and cured bridge deck surface after removal of the polyethylene 

sheets. 
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Figure 37. Photo. Stressing the post-tensioning cables to precompress the span prior to moving it 

using the SPMT. 

 

 
Figure 38. Photo. Close-up view of stressing the post-tensioning cables. 
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Figure 39. Photo. Completed view of span 1 of the bridge superstructure after placement and 

curing of the bridge deck and curb concrete. Note the reinforcing steel that will be used to 

reinforce the closure pour between the two deck spans. 

 

Demolition of Bridge 6513 and Substructure Construction 

 

Concurrent with the superstructure construction, the existing Maryland Ave. bridge 6513 was 

demolished and the substructure for the Maryland Ave. bridge 62626 was constructed with little 

or no impact on I-35E traffic. Maryland Ave. was allowed to be closed between the I-35E ramps 

for a maximum of 60 days. Each additional day of closure was to be assessed a $10,000 penalty. 

During removal of bridge 6513, the contractor was allowed one weekend closure of mainline I-

35E from 10:00 p.m. Friday to 5:00 a.m. Monday. The contractor closed northbound and 

southbound I-35E mainline at Maryland Ave. and diverted the mainline I-35E traffic through the 

I-35E/Maryland Ave. exit and entrance ramps. Figures 40 and 41 show the demolition of 

Maryland Ave. bridge 6513. 

 

The substructure construction consisted of building the east and west abutments and the midspan 

pier. Figure 42 shows visual quality concept elevation views for the midspan pier and the end 

abutments. The construction activities included installing the cast-in-place (CIP) piles and 

reinforced footings for the midspan pier and the end abutments followed by installation of the 

crash walls, abutment walls, columns, and pier and abutment caps (figures 43 through 53). 

Portions of the I-35E shoulders were used during construction of the substructures, but the 

shoulder and traffic lane were separated using Jersey barriers. All three lanes in each direction 

remained open to traffic for the majority of the time, except when the contractor rented lanes for 

loading and unloading and safely perform the construction activities. 

 



 

 31 

 
Figure 40. Photo. Demolishing Maryland Ave. bridge 6513. 

 

 
Figure 41. Photo. Demolishing Maryland Ave. bridge 6513 as seen from I-35E. The bridge was 

demolished over a weekend closure of I-35E, while traffic was diverted through the Maryland 

Ave. off- and on-ramps. 
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Figure 42. Diagram. Visual quality concept elevations views for the midspan piers and the end 

abutments. 

 

 

Figure 43. Photo. Earthwork (foreground) and pile driving (background) in preparation for 

constructing the abutments and midspan pier. Note the open traffic lanes on I-35E. 

 








































































