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ABSTRACT 

The Oklahoma Department of Transportation (ODOT) and BNSF Railway (BNSF) partnered to replace a 
BNSF bridge over the busy I-235 in Oklahoma City, OK. The project was part of ODOT’s largest 
construction package in history, at $81 million, of which the truss bridge comprised $17.5 million.  

 

For construction of the additional lanes of traffic of I-235 to proceed, the existing two-80’ span, skewed thru-
plate girder BNSF bridge had to be removed and replaced with two 275’ thru-truss spans. To minimize 
disruption to the 49 daily trains, the new bridge was constructed on an offset alignment. To minimize 
disruption to I-235 vehicular traffic (115,000 daily vehicles), the new spans were assembled offsite and 
transported on Self-Propelled Modular Transports (SPMT’s) down the highway during a planned weekend 
outage. Finally, a short closure of the BNSF track was utilized to shift the existing track onto the new track 
alignment and bridge. 

 

INTRODUCTION 

The Oklahoma Department of Transportation (ODOT) and BNSF Railway (BNSF) partnered to replace a 
BNSF bridge over the busy Interstate 235. The project was bid by ODOT as part of its largest construction 
package in history, at a contract bid price of $81 million, of which the truss bridge comprised $17.5 million. 
The contract time for the interchange project was 850 calendar days, which was reduced to 700 days using 
A+B bidding. Careful planning and modifying of construction sequences by the contractor further reduced 
the schedule to 621 days. 

 

For the expansion of I-235 to proceed, the existing two-span BNSF thru-plate girder bridge had to be 
replaced. Given the skewed alignment, the additional lanes of traffic and full shoulders, the new span 
lengths increased from 80 feet to 275 feet, requiring the use of thru-trusses. To minimize disruption to the 
BNSF train traffic, the new bridge was constructed on an offset alignment. To minimize disruption to I-235 
vehicular traffic, the new spans would be assembled offsite and transported down the highway during a 
planned weekend outage. Finally, a short closure of the BNSF track would be utilized to shift the existing 
track onto the new track alignment and bridge. 

 

To minimize the disruption to both the interstate and BNSF rail traffic, Accelerated Bridge Construction 
(ABC) techniques were required. This minimized disruption to approximately 49 trains per day, and the 
115,000 vehicles per day using the interstate. The contract documents were carefully crafted to ensure the 
contractors were fully aware the highway traffic would not be allowed to be reduced from four lanes to two 
lanes. The trusses could be launched or moved into place but could not be stick-built in the final location 
over highway traffic. They were also made aware the BNSF traffic could not be disrupted. See Figure 1 for 
aerial of project site during construction. 

 

During the design phase, a location was identified as a laydown yard for assembly of the truss spans. The 
location of this yard required coordination with the construction of the replacement NW 50th Street Bridge 
since it is located between the laydown yard and new bridge. Additional coordination with ODOT was 
required to determine the acceptable closure duration for the highway, which was set for three days but 
was accomplished in just two days. With the level of complication for both the design and construction of 



the truss spans over I-235, all project stakeholders including ODOT, BNSF, contractors and designers held 
specific meetings discussing the staging and construction steps required for the BNSF bridge replacement. 

 
Figure 1 – Aerial of bridge site, looking northeast. Note both trusses assembled on west side of highway. Also note extensive 
construction work as the Northbound and Southbound lanes of I-235 pass under the existing BNSF Bridge. 

 

The last truss bridge constructed by ODOT in Oklahoma was erected in the 1960’s. The specialized skills 
necessary for the safe erection of a truss bridge of this magnitude were limited locally. Therefore, the 
contract documents required pre-qualification of the erection contractor. 

 

The winning contractor elected to erect the trusses on the ODOT right-of-way and move them into place 
using Self-Propelled Modular Transports (SPMT). This creative method reduced the highway closure time 
for installing the trusses from months to a single three-day weekend. The use of SPMT’s resulted in no 
impact to rail traffic during the erection and installation of the trusses. In addition to the time savings, the 
use of ABC construction using SPMT’s greatly improved safety. 

 

See Figure 2 for aerial of completed I-235 under BNSF Bridge. 

 

COORDINATION BETWEEN BNSF, ODOT AND DESIGNERS 

During Design  

Coordination between stakeholders is critical to any project during construction, but the most successful 
projects include coordination during the design. This project included a number of coordination meetings 
during design.  

 

During the preliminary phases (concept design) of the project, discussion of the needs of each stakeholder 
were discussed. Plans and site pictures were sent to BNSF and ODOT for review. Comments on those 
plans were received and reviewed. A meeting was then scheduled to discuss the comments in person 
between BNSF, ODOT and designers. The meeting allowed open discussion of all comments and design 



requirements. The final response to the review comments were then prepared along with updated plans 
and sent to all stakeholders. 

 
Figure 2 – Completed lanes under new bridge. 

 

After the design proceeded to 30% design, another submittal was completed and sent to all parties, 
including a type selection report, design plans, and shoofly design. Comments on the submittal were 
received and reviewed, followed by a review meeting to discuss the comments in person between BNSF, 
ODOT and designers. Once again, the meeting allowed open discussion of all comments and design 
requirements. The final response to the review comments were then prepared along with updated plans 
and sent to all stakeholders. 

 

The design then proceeded to 60% and another submittal was completed and sent to all parties, including 
design plans, calculations, geotechnical report, project specifications, drainage report, shoofly design and 
construction phasing. The same review, comment, meeting, and response process was repeated. 

 

Final design was then completed, and a final submittal sent to all parties. Following the same process, the 
design was ultimately accepted by all parties, the railroad agreement signed, and the project proceeded to 
letting in April 2016.   

 

Between each of the submittals, if items that affected the design or construction arose, any of the 
stakeholders would initiate a phone meeting to discuss, rather than waiting for the next submittal.   

 

To ensure the safety of workers and the public, ODOT and the designers implemented a prequalification 
process to review the credentials and experience of the erection subcontractor.  Plan notes were carefully 
crafted to ensure that the erection team possessed the experience necessary to erect and install the truss 
bridges in a safe manner while minimizing the risk of delays and disputes.  The prequalification process 
was reviewed with the general contractors at an early mandatory pre-bid meeting.  The general contractors 
submitted their erector’s qualifications, including key personnel and previous experience with similarly 



complex projects.  A team comprised of ODOT senior staff and the designer reviewed the contractor 
submittals and worked with each contractor individually to approve the erection team. 

 

To ensure that contractors understood the hierarchy of BNSF specifications and material requirements 
within the structure of a traditional highway project, plan notes were developed to clarify the inter-
coordination of AREMA and BNSF Construction Specifications with the ODOT Construction Specifications 
and pay items. Additionally, key provisions of the BNSF Construction Specifications were repeated in the 
general notes to ensure that bidders properly understood what would be required of their workmanship. 
Erection plan submittal requirements followed the National Steel Bridge Alliance guidelines, to ensure the 
erection plan would be detailed and encompass specific requirements. 

 

During Construction 

At this point the project was let for construction by ODOT and the contractor selected. With a contractor on 
board, a few other stakeholders were added to the coordination including the contractor, fabricator, detailer, 
erection contractor, BNSF on-site construction manager and ODOT on-site construction manager. With all 
the new stakeholders, more frequent coordination was required, resulting in weekly project meetings. 

 

The weekly project meetings included the following topics: 

• Site safety 

• Last week’s progress 

• Three-week look ahead 

• Track protection needs 

• RFI’s 

• Construction submittals 

• QAQC 

• Open topics 

 

While the weekly project meetings are good for the day to day activities, several months before the roadway 
window additional coordination meetings were scheduled to specifically discuss the details and preparation 
for the roadway window. Similarly, additional coordination meetings were conducted before the track 
window to connect the track to specifically discuss the details and preparation. 

 

In addition to these meetings, the coordination included several submissions by the contractor including the 
following: 

• Construction phasing plan 

• Temporary shoring plan 

• Falsework plan 

• Demolition plan 

• Erection plan 

• Erosion control plan 

• Construction material certs 

• Concrete mix design 

• Structural steel shop drawings 

• Concrete testing results 

• Drilled shaft reports 

 

Each of the submittals above were reviewed by the designers, ODOT and BNSF representatives to ensure 
each parties’ concerns were addressed.  



Finally, during the roadway window and track window, additional on-site construction inspectors from each 
stakeholder were used to ensure timely review of construction complications. 

 

DESIGN 

Site Constraints  

The bridge site consists of several constraints that drove the replacement bridge design. First, the existing 
BNSF Railway Bridge crossed over I-235 at a significant skew with the existing piers limiting any additional 
traffic lanes. With ODOT needing to add lanes of traffic, a new railroad bridge was the solution. In addition, 
the 50th Street Bridge over I-235 also crossed at a skew, and existing piers limited the number of traffic 
lanes. So both of these bridges created a bottleneck for the new required traffic lanes.  

 

To complicate the site, Deep Fork Creek also passed under I-235 and BNSF in this same area and would 
require partial relocation to accommodate the additional traffic lanes and new entrance ramp configuration. 
Finally, both the 50th Street Bridge and BNSF Bridge already had a shallow structure depth and 
substandard vertical clearance which would require modifying the profile grade of either the roadway, 
railroad or both. 

 

With an existing railroad bridge over I-44 just north of this bridge, adjusting the railroad track profile was 
limited, so the I-235 roadway profile had to be lowered and the 50th Street roadway profile had to be raised. 
Finally, the existing roadway under the railroad bridge was considered a sump and limited the amount that 
the roadway could be lowered without requiring a pumping system. This condition limited the structure 
depth that could be utilized for the new railroad bridge.  

 

With the adjusted roadway profiles, the design proceeded to determine the length of the new railroad bridge 
spans. With the severe skew still remaining over the new lanes of traffic, two long spans were required. 
ODOT was planning for 6 thru lanes of traffic and one auxiliary lane and BNSF prefers to not have a skewed 
substructure. To satisfy all the site constraints, a two-span bridge with each spanning 275’ was determined. 
To support the railroad at that span length, the only viable superstructure was a thru truss. Additionally, 
tangent pile retaining walls were necessary at both abutments with these span lengths to stay within ODOT 
ROW and avoid impacting the BNSF embankment, local businesses and residents. 

 

An additional site constraint was whether the new railroad bridge would be placed as an in-line replacement 
or offset alignment. While in-line replacements have been completed by BNSF, they are only utilized if 
absolutely necessary. Despite the other site constraints, the railroad track could be shifted to the east of 
the existing bridge to allow for an offset alignment without impacting other requirements. With an offset 
alignment, the new bridge could be built without disrupting the existing bridge or railroad traffic. The offset 
alignment actually restores the straighter pre-1960 BNSF alignment. 

 

With the superstructure type determined, the final design of the railroad bridge proceeded. During design, 
discussion with ODOT identified several requirements. First, two lanes of traffic in each direction had to be 
maintained during construction. Second, the truss could not be stick built over highway traffic for safety of 
the traveling public. Finally, any highway traffic shutdown had to be kept to a minimum and occur over a 
weekend. With these requirements, it had to be determined how and where the spans would be assembled. 

 

In reviewing the site, a large laydown yard was identified just west of the Eastbound I-44 ramp to 
Southbound I-235. The area was flat enough to allow for assembly of both trusses, multiple cranes and 
material storage. With the laydown yard being right off the highway ramp, material delivery was also easy. 
In addition, the laydown yard was located about ¼ mile north of the bridge. While there were many positives 
to the laydown yard location, there were a few items that had to be investigated and coordinated. First, the 
50th Street Bridge was in the way, so the 50th Street Bridge replacement had to be staged to occur after 
the railroad bridge was completed. Second, overhead electric transmission lines crossed I-235 north of 



50th Street, but were determined to be high enough for the assembled truss to pass under on the way to 
the railroad bridge site. See Figure 3 for aerial showing laydown yard proximity to bridge site. 

 
Figure 3 – Aerial looking south towards bridge. Laydown yard is located on lower right.  

 

Now that a laydown yard had been located, the next challenge was the moving of the assembled truss 
spans. The area between the laydown yard and the railroad bridge site is paved and therefore can support 
the heavy loads of the assembled truss spans. While they can handle the load, moving the spans would 
require I-235 to be closed to traffic and would also require temporary pavement to level parts of the pathway. 
To quickly move long truss spans, Self-Propelled Modular Transports (SPMT’s) have become the preferred 
method of transport and have been used on numerous projects. 

 

CONSTRUCTION 

Truss Moving Equipment  

After assembly of the truss spans on temporary supports in the laydown yard, the spans had to be moved 
into their final location over I-235. The trusses were lifted from the temporary supports to allow the SPMT’s 
and cribbing to be maneuvered under the spans and were then lowered onto the SPMT’s. A temporary 
lifting tower at each end of the truss was attached to the bearing posts. Once the trusses were on the 
SPMT’s, then the journey would begin down the ramp and onto the highway.  

 

SPMT’s typically have a lifting range of 18”, so cribbing was arranged on the SPMT’s to raise the structure 
to the height necessary to set the trusses on the substructure. The SPMT’s supported the truss from the 



L4 and L6 joints of the truss. The erector’s analysis required temporary supports to be added to the truss. 
The SPMT’s consist of a series of modules that are linked together to move as one unit controlled by a 
single operator. The wheels for each module have 360-degree steering. In addition, the deck height can be 
hydraulically adjusted vertically to help keep the load within the angle limits. See Figure 4 for view of 
SPMT’s. 

 
Figure 4 – View of SMPT’s maneuvering the north truss span into final location.  

 
Figure 5 – View of truss on SPMT’s headed down I-235 Southbound   

 



The use of SPMT’s are a common technique when Accelerated Bridge Construction (ABC) is necessary to 
limit construction duration and impacts. The use of the SPMT’s in this application allowed full assembly of 
the trusses off site and transported into their final location during a short highway closure. While this bridge 
only utilized the SPMT’s, there are numerous elements of ABC that are becoming employed more 
frequently for bridge construction. 

 

Use of the SPMT’s removed any need for cranes to be utilized during the placement of the truss spans, 
improving safety. It also removed the need for any temporary falsework around the existing highway since 
any temporary falsework was contained within the laydown yard. See Figure 5 for view of truss on SPMT’s 
headed down the highway. 

 

Highway Closure  

For installation of the truss spans utilizing the SPMT’s, closure of I-235 was required. The closure extended 
from I-44 on the north to NW 36th Street on the south. All traffic on I-235 was detoured around the 
construction site. Southbound traffic on I-235 was detoured onto I-44 and I-40 and Northbound traffic on I-
235 was detoured onto I-35 and I-40 with only local traffic proceeding up to NW 36th Street. As part of the 
closure, ODOT kept the traveling public well-informed utilizing a traditional and social media blitz that 
started a month before the closure and increased through the entire weekend closure. ODOT also provided 
a viewing area for the public, well separated from construction and provided a great view of all the 
construction.  

 

Originally, the closure was planned as two separate weekend closures (one for each truss span), but the 
contractor requested the closures to be combined into one long weekend closure, which was granted. With 
one long closure, the 83-hour closure would start at 7 pm on Friday night and re-open to traffic at 6 am on 
Tuesday. The closure began on January 26, 2018 at 7 pm and was completed within 59 hours, or one day 
early. See Figure 6 for the actual timeline. 

 
Figure 6 – Move-In Timeline.  



 

Days prior to the highway closure, the temporary struts were installed on both truss spans and the south 
truss was lifted utilizing the temporary lift towers and set onto the SPMT’s and secured for transport to 
bridge site. 

 

The sequence of construction during the highway closure progressed as follows: 

• Traffic control was placed and traffic detoured starting at 7 pm Friday. Once in place, all temporary 
barriers were removed between the Northbound and Southbound lanes of I-235. 

• For the SPMT’s, a level surface was necessary under each of the truss spans so temporary earth 
fill was placed and compacted on top of the existing pavement in select locations.  

• Saturday morning, move South truss span (Truss 1) from laydown yard to bridge site, proceeding 
on the I-44 ramp to Southbound I-235 and then onto Northbound I-235.  

• Maneuver Truss 1 onto South Abutment and Pier. Adjust onto bearing assemblies prior to final 
setting. 

• Remove temporary earth fill on Northbound lanes of I-235 and reinstall barriers. 

• Sunday morning, move North truss span (Truss 2) from laydown yard to bridge site proceeding on 
the I-44 ramp to Southbound I-235.  

• Maneuver Truss 2 onto North Abutment and Pier. Adjust onto bearing assemblies prior to final 
setting. 

• Complete temporary pavement markings on Northbound I-235 and reopen to traffic Sunday evening.  

• Remove temporary earth fill on Southbound lanes of I-235 and reinstall remaining barriers. 

• Complete temporary pavement markings on Southbound I-235 and reopen to traffic early Monday 
morning. 

 

The sequence of construction above was completed well in advance of the 83 hours due to months of 
meticulous planning and coordination between all parties and great execution by the contractor. The 
installation of both truss spans went smoothly and allowed both the Southbound and Northbound lanes of 
I-235 to be opened to traffic before the Monday morning rush hour, returning traffic back to normal without 
disrupting one day of weekday commuter traffic.  

 

Track Connection  

After both truss spans were installed, the contractor proceeded to complete the bridge construction. This 
included casting concrete for both abutment backwalls, backfilling and final grading around the abutments, 
and waterproofing the bridge deck. After this was completed, BNSF forces constructed track panels across 
the new bridge up to the tie-in points on either end. 

 

Then on February 26, 2018 at 11 am, BNSF forces began a track window to cut and shift the existing track 
at both tie-in points to the new track across the bridge. The crews began by cutting the track at each tie-in 
point and began shifting the existing track east to tie to the new track. Once this was completed at both 
ends, crews brought a ballast train to dump ballast across the bridge and new track. The new track was 
tamped and surfaced multiple times to obtain the design track profile. The track was returned to service 
around 8 pm that same day. See Figure 7 for a train crossing the bridge few months later. 



 
Figure 7 – View of train on new bridge a few months after completion.  

 

SUMMARY 

While this project was part of ODOT’s largest construction package in history, coordination of all 
stakeholders led to successful completion of the project. Along the way, the roadway window was 
completed 24 hours ahead of schedule. Also, innovative thinking by the contractor reduced the total contract 
schedule, which allowed other phases of the interchange project to begin 8 months earlier than the original 
contract timeline. Finally, with the offset track alignment, off-site laydown area for erection, and the use of 
SPMT’s, the bridge was completed with minimal disruption to the railroad traffic and highway traffic.  


