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EXECUTIVE SUMMARY

After the completion of the I-40 Crosstown Expressway in 2015, the Oklahoma Department of Transportation 
(ODOT) expressed the goal of expanding the I-40 mainline corridor to three basic lanes from the newly constructed 
Crosstown expressway through the west Oklahoma City metro area to the City of Yukon. The newly constructed 
portion of the Crosstown was designed for five basic lanes and a current study developing the section of I-40 to 
the east of the I-40/I-44 interchange is being designed to carry four basic lanes. Currently, the I-40 bridges over 
I-44 carry two lanes and cause congestion and safety issues. The 2015 study examined different design concepts to 
increase the basic lanes across the bridges ranging in scope to larger scale interchange design. At the culmination 
of the study, it was determined that until an overall ultimate interchange design could be implemented, a project 
that widened the I-40 bridges on existing alignment would be initiated. 

While developing the preliminary design plans to widen the I-40 bridges, a review meeting was held in June 2018 
with ODOT to discuss and review the submitted Preliminary Field Review plans (30% plans). During the meeting, 
it was requested by ODOT to determine the feasibility and impacts of overbuilding the shoulders of the mainline 
bridges outside of the fracture critical outrigger piers on the existing bridges. The goal of using the overbuilt 
bridges was to lower the vertical profile of the proposed bridges to facilitate a higher design speed than the 50 
miles per hour (mph) used in the design of the preliminary plans. The desire was to match the 60-mph design 
speeds found in the adjacent sections of I-40.

Due to the nature of this complex interlace weave interchange, a multitude of vertical and horizontal design 
challenges occur. This leaves minimal room for reconstruction of the bridges and requires pier relocation, and 
potential ramp and mainline closures. 

To determine the effectiveness of using the overbuilt bridges, two different Alternate investigations (Alternate 1 
and 2) were undertaken. The Alternates investigated are summarized as:

 • Alternate 1 looked at using the overbuilt bridges while keeping the left-hand exit ramps, Ramps 
  G and L, and I-44 at existing elevations. The design was based on the existing bridge elevations 
  and investigated improving the 50-mph design speed proposed in the preliminary plans while 
  attempting to meet recommended AASHTO vertical clearance requirements. 

 • Alternate 2 investigated utilizing a 60-mph design speed on I-40 from Portland through May 
  Avenue and determine what rebuild is required to meet AASHTO vertical clearance requirements. 
  The goal of Alternate 2 was to determine the overall impacts to the interchange needed to meet 
  the improved I-40 design speed. Once the verticals for the 60-mph design speed were determined, 
  a list of overall impacts to the roadway section were determined and the feasibility of construction 
  considered.

For Alternate 1, S-curve detours were utilized to shift traffic to the overbuilt bridge sections while removal of the 
existing bridges could occur. The detours were aligned to allow for a minimal 5’ spacing from the outside of the 
outrigger piers. To minimize impacts to the adjacent ramp bridge structures, the detours were designed for 35-
mph. The overbuilt bridges used were wider than the proposed bridge structures by 26’ for I-40 WB dimensions and 
10’ for I-40 EB.  (See Appendix 1 -Typical Sections) The approximate sizing of the overbuilt bridges are as follows:

 • Bridge A Overbuild I-40 WB:  84’ Bridge Width (Face to Face), 1110’ Span (Approx.), Est. Cost = $16.3 M

 • Bridge B Overbuild I-40 EB:  72’ Clear Roadway (Face to Face), 915’ Span (Approx.), Est. Cost = $11.5 M
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The results of the Alternate 1 investigation show that the I-40 mainline vertical profile can be lowered 4-6 ’ from the 
proposed vertical in the 30% plan submittal using the overbuilt bridges. With the lowered vertical profile, the crest 
curve over I-44 can achieve a design speed of 55-mph, an increase from the previously proposed 50-mph. However, 
this lowering of the profile only improves the large crest curve and leads to other design issues. The adjacent sag 
curves on each side of the mainline bridges are constrained by the vertical clearance compliance with the Ramps 
G and L flyover bridges and are unable to be improved past the 50-mph design speed.  Also, to accommodate 
the S-curve detour alignment, additional relocation of the piers for the Ramps G and L flyover bridges will be 
necessary. 

After the completion of Alternate 1, an investigation (Alternate 2) of the impacts required to achieve a 60-mph 
design speed for I-40 from Portland Avenue to May Avenue was examined. This included improving the I-40 
mainline curves over I-44 but the adjacent sag curves experienced deficient vertical clearances with the ramp 
flyover bridges. Various trials involving reconstruction of different interchange roadways were performed to 
alleviate the clearance issues with the flyovers and I-44. Two trials were investigated further. 

 • Trial 1 investigated the lowering of I-44 through the interchange in order to improve the crest curve 
  for the I-40 bridges and meet vertical clearance compliance. An I-40 vertical alignment was 
  developed that held Ramp G and L at existing grade. I-44, Ramp F, and Ramp J were lowered to 
  meet vertical clearance requirements.  
 • Trial 2 involved reconstructing the Ramps G and L flyover bridges to raise the grades to meet the 
  I-40 grades designed for 60-mph. 

For the Trial 1 investigation, an I-40 alignment was developed that held Ramp G and L at existing and lowered the 
crest curve at the mainline bridges. I-44 was lowered to improve the clearance under I-40. The results of the trial 
showed that the I-40 crest curve could be improved to meet 55-mph, but the adjacent sag curves were constrained 
by the Ramp G and L connections and were unable to be improved past 50-mph.  To meet an I-44 design speed 
of 50-mph through the interchange, it would require lowering I-44 by 8’ and reconstructing approximately 2400’ 
of pavement. In addition, due to the lowering of I-40 and I-44, reconstruction of significant lengths of both Ramps 
F and J would also be required. There were benefits to lowering I-40, I-44, and reconstructing Ramps F and J by 
improving the clearances at many of the grade separated crossings and lowering the profiles of the I-40 bridges if a 
stacked interchange is utilized in the final ultimate concept. 

The results of the Trial 2 investigation showed that a significant grade raise of both the Ramp G and L bridges at 
I-40 would be required to improve the I-40 mainline to 60-mph throughout (Approx. 8’ raise for Ramp G bridge, 
11.7’ raise for Ramp L Bridge). This would require reconstruction of the entirety of the Ramp G and L flyover bridges 
and require lengthening the ramps significantly.  Due to the significant grade raises required, constructing the 
ramps would be difficult and costly and may require lengthening the bridges and additional retaining walls. In 
addition, preliminary ultimate interchange concepts are being designed to eliminate the left-hand exit ramps 
altogether and may make the expensive rebuild of the ramp bridges redundant. 
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INTRODUCTION

In 2018, Poe & Associates was tasked by ODOT to complete final plans and estimates to widen and improve the I-40 
bridges over I-44 and the adjacent roadways and ramps. Widening of the bridges would allow a minimum of three 
basic lanes on I-40 from the I-40 Crosstown realignment westward through the Oklahoma City metro area. The goal 
of providing three basic lanes is to reduce congestion on I-40 through the interchange.  

Currently, ODOT is developing ultimate design concepts for the long-range improvements at the I-40/I-44 
interchange. The goals of the design concepts are to provide capacity, improve operations, and ensure the facility 
meets current design standards. Until the ultimate interchange design can be constructed, ODOT has requested 
that Poe complete I-40 Bridge improvements that widen the existing bridges over I-44. The current project is being 
developed while considering potential ultimate improvements.

While developing the preliminary design plans to widen the I-40 bridges, a review meeting was held on June 
2018 with ODOT to discuss and review the submitted Preliminary Plan Field Review plans (30% plans). During the 
meeting, it was requested by ODOT to determine the feasibility and impacts of overbuilding the shoulders of the 
mainline bridges outside of the fracture critical outrigger piers on the existing bridges. The goal of the overbuilds 
was to lower the vertical profile of the proposed bridges to facilitate a higher design speed than the 50 miles 
per hour (mph) used in the preliminary plans. The desire was to match the 60-mph design speeds found in the 
adjacent sections of I-40. This report includes the ramifications of utilizing the overbuilt bridges and what impacts 
improving the design speed of I-40 has on the other interchange roadway elements. 

EXISTING CONDITIONS & DESIGN CONSTRAINTS

The I-40 corridor is currently bracketed by the Portland Interchange on the western extent and the recently 
constructed I-40 Crosstown Expressway Work Package 3 (WP3) on the eastern extent. The Crosstown WP3 project 
provides five basic lanes in each travel direction. At Portland, an ongoing study to widen the I-40 mainline from 
Portland through Rockwell Avenue is being developed. The scope of that study calls for widening I-40 to four 
basic lanes both westbound and eastbound through Portland Avenue to west of MacArthur Boulevard. Presently, 
the I-40 bridges across I-44 provide only two lanes in each direction, which does not meet basic number of lanes 
compliance or lane balance. 

The I-40/I-44 interchange type is an interlace weave, which presents many horizontal and vertical challenges. An 
inordinate number of grade separations requiring numerous lengthy bridge locations and over 16 points of grade 
separation for interstate to interstate movements. The interchange consists of four left-hand turns, which present 
significant challenges at the Ramp G and L noses. These are in close proximity to the mainline bridge approaches. 

Primary design constraints that impact the offset bridge alignment include the following:

 •  Horizontal Constraints
  o  45-mph design speed for offset detour alignment
  o  Pier spacing for Ramp G to span I-40 Westbound
  o  Pier spacing for Ramp L to span I-40 Eastbound
  o  Close proximity of Ramps K and H to the detour route for I-40 Westbound
  o  Close proximity of Ramps E and M to the detour route for I-40 Eastbound
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 •  Vertical Constraints
  o  Improving the existing mainline design speed (current design 50-mph, preferred 60-mph)
  o  AASHTO 16’-9” minimum vertical clearance for the following:
   -  I-40 WB and EB over I-44
   -  I-40 WB over Ramp J
   -  I-40 EB over Ramp F
   -  Ramp G over I-40 WB
   -  Ramp L over I-40 EB 
   -  Ramp G Connection to the I-40 mainline
   -  Ramp L Connection to the I-40 mainline
  o  The current crest curve at the bridge locations in the 30% submittal plans accommodates a 
      50-mph design speed. The adjacent sag curves both west and east of the I-40 mainline 
      accommodate similar design speeds. The I-40 mainline contains a long sag curve to the west of 
      the I-40 mainline bridges, which impacts the ability to raise the design speeds of the adjacent 
      curves.
  o  If overbuilt bridge concepts are not utilized, the vertical alignment was designed to 
      accommodate an approximate 1’ of vertical clearance over the existing fracture critical outrigger 
      piers to allow traffic to remain on the existing I-40 during construction of the new bridge 
      sections.     
  o  For the 30% plan submittal, a temporary vertical curve for the I-40 mainline grade was used to 
      tie into the I-40 bridges over Portland Avenue. The I-40 grades evaluated within this study 
      were designed to meet the existing elevation of the bridge over Portland Ave. If the I-40 Portland 
      bridges were constructed in conjunction with the I-40/I-44 interchange project, the proposed 
      vertical alignment could be altered to meet the ultimate interchange alignment proposed to 
      raise the Portland bridges. 

Existing Typicals

I-40 and I-44 both consist of four basic lanes within the interchange (two lanes in each direction) with 12’ driving 
lanes, a 10’ outside shoulder, and a 4’ inside shoulder. I-44 has a 160’ median width while the I-40 median width 
is approximately 160’ where it crosses I-44. All ramps are single lane with the exception of the I-40 WB to I-44 NB 
ramp, which consists of two lanes.



Page 5

Oklahoma Department of Transportation
I-40/I-44 Interchange Overbuilt Bridge Investigation Summary
Task Order No. 5A Report

I-40 PROPOSED DESIGN AS SHOWN IN THE 30% DESIGN PLANS

The scope of the study is to determine if it’s feasible and prudent to overbuild the shoulders of the I-40 mainline 
bridges to determine if the vertical curve over I-44 can be lowered and the design speed improved. The current 
proposed design speed as shown in the 50% submittal plans is 50-mph. 

The principle obstacles for lowering the I-40 mainline vertical curves are two-fold. One is the avoidance of the 
fracture critical outrigger piers during construction and the other is to maintain adequate vertical clearance of 
the existing I-44 and Ramp G and L bridges. As currently designed and shown in the bridge phasing sequence, 
the proposed I-40 vertical alignment is designed to have approximately 1’ of vertical clearance over the fracture 
critical outrigger piers of the existing mainline bridges. As designed in the 30% plan set, the construction phasing 
for rebuilding the bridges would remove the outside portions of the existing bridges and allow enough vertical 
clearance between the proposed beams of the new bridges and construct the outside shoulder and driving lane 
of the new bridges. Due to the location of the existing cross girders this is problematic. To remove any portion of 
the bridge at the cross girder, false work would be necessary to support the remainder of the bridge and require 
closure of Ramps F and J. 

To accommodate the second obstacle, a vertical alignment was designed to provide the AASHTO recommended 
16’-9” clearance over the existing I-44 roadway. The proposed vertical alignment also sought to improve the 
existing clearances at the Ramp G and L flyover bridge crossings. 

Without reconfiguring the interchange ramps or I-44, the Ramp G and L tie-ins and the bridge clearance locations 
cannot move much, which limits what can be improved vertically. Due to the close proximity of the ramp bridges 
to the I-40 mainline bridges, the space needed to affect vertical improvement is severely limited. The proposed 
50-mph design speed is somewhat better than existing, but are lower speeds than currently signed for the I-40 
sections to the west and east of the bridge.

OVERBUILT BRIDGE DESIGN

After discussions with ODOT personnel, the following were the basic design parameters in the overbuilt bridge 
design investigation:

 •  Utilizing overbuilt shoulders on the I-40 mainline bridges over I-44 that would accommodate two 
     lanes of I-40 mainline traffic in each direction during the phased construction. The overbuilt shoulders 
     would accommodate traffic outside of the existing mainline outrigger piers. The detour traffic lanes 
     would be offset a minimum of 5’ from the existing piers to allow for adequate room for construction 
     activities. Offset detour alignments at both the WB and EB approaches would be used to divert the two 
     lanes of traffic to the overbuilt bridge shoulders and allow for removal and reconstruction of the existing 
     bridges. 

 •  The detour alignments were designed to carry two 12’ lanes and provide interior and exterior barrier 
     protection while maintaining a 5’ minimum spacing from the existing piers. To accomplish this, a detour 
     alignment was developed that utilized low speed S-curves to maneuver traffic to the overbuilt bridge 
     section. The low speed curves were designed to accommodate 35-mph traffic and match the proposed 
     bridge slopes.
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Once the detours were designed, the general overbuild bridge dimensions and the impacts to horizontal vertical 
clearances, ramp configurations, and other items were determined. In general, the results are as follows:

 • Typical sections shown in the exhibits section show the general spacing required for the bridge 
     overbuilds at the critical pier locations:
  o  The general additional width of the overbuilt bridges from the proposed 3-lane bridges shown in 
      the 30% plans set are as follows:
   -  Bridge A I-40 WB over I-44: 26’ offset from face of the Proposed Parapet Wall as 
      designed in the 60% Plan GP&E’s
   -  Bridge B I-40 EB over I-44: 10’ offset from face of the Proposed Parapet Wall as designed in 
      the 60% Plan GP&E’s

The overall total overbuilt bridge dimensions were determined to be:

 •  Bridge A I-40 WB:  84’ Bridge Width (Face to Face), 1110’ Span (Approx.)

 •  Bridge B I-40 EB:   72’ Clear Roadway (Face to Face), 915’ Span (Approx.)

An average conservative composite bridge depth of 6’ was used to determine vertical clearance. 
For reference, the proposed bridge dimensions as shown in the 30% preliminary plan set are:

 •  I-40 WB:  60’ Bridge Width (Face to Face), 1110’ Span (Approx.)

 •  I-40 EB:   62.2’ Clear Roadway (Face to Face), 915’ Span (Approx.)

Over the course of the investigation, two alternate assessments were investigated for their impacts. 

 •  Alternate 1 – A design speed investigation of the I-40 mainline without reconstruction of the left-hand 
     exit flyover Ramps G and L. I-44 and all other existing ramps remained as existing.

 •  Alternate 2 – To achieve an I-40 mainline design speed of 60-mph through the interchange, a 
     determination of necessary reconstruction of the adjacent roadways is required.

Alternate 1 was initially investigated. Due to the difficulty in improving the overall I-40 mainline design speed 
above 50-mph through the interchange, a second alternate was investigated to determine what roadway 
reconstruction was required to achieve a 60-mph design speed. 
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OVERBUILT BRIDGE INVESTIGATION SUMMARY

The results of the Alternate 1 investigation are the following:

 •  The overbuilt bridges would help in lowering the I-40 profile over I-44 to avoid the critical piers, but 
     due to the deficient vertical clearance over I-44 and Ramps F & J, overbuilding the I-40 bridges 
     exacerbate the deficiency. Also, the overall design speed of the I-40 corridor through the interchange 
     was not improved. In general, to meet the AASHTO vertical clearance requirements over I-44 and under 
     the Ramp G and L bridges, the I-40 mainline maximum design speed achieved is 50-mph. Lowering the 
     crest curve using the overbuilt bridges can help lower the grade by 4-6’ to meet a 55-mph design speed, 
     but the adjacent sag curves to the west and east were constrained by the Ramp G and L flyover bridge 
     clearances and were unable to meet design speeds higher than 50-mph. 

In general, for the Alternate 1 Investigation, the following results were determined: 

 •  I-40 WB Bridges and Profile Grade 
  o  The I-40 WB bridge would require an additional 26’ overbuild of the outside proposed bridge 
      shoulder at an overall bridge width of approximately 84’ from the outside face of barrier to the 
      CRL. This would give the approximate total bridge width of 84’ over a total span of approximately 995’. 
  o  The I-40 profile would require being lowered approximately 5.8’ at the high point of the crest 
      curve (Sta. 26+45) from the proposed profile shown in the 30% plan set to accommodate a 
      design speed of 55-mph (Crest K= 123), a 5-mph improvement over the proposed 30% plan 
      design. This would cause vertical clearance deficiencies with I-44 and Ramp F and J.   
  o  To maximize the design speed of the crest curve over I-44 and meet the vertical clearance 
      requirements for the existing Ramp G flyover (Sta. 17+25), the sag curve to the west of the 
      mainline bridges would need to be lowered approximately 5’ from existing to accommodate the 
      constraints. This sag curve would accommodate a 50-mph design speed. . 
  o  Multiple vertical alignment curve configurations were investigated to determine the optimal 
      design speeds. Examination of the overbuilt vertical alignments included the following 
      considerations:
   -  The ultimate I-40 profile over Portland
   -  The proposed I-40 profile as shown in the 30% plans
   -  The temporary vertical curve to tie to the existing Portland bridges 
      The vertical profiles are shown in the exhibits section. 
  o  For the detours required to shift traffic to the outside lanes, the detour alignments accommodate 
      a 35-mph traffic speed. The I-40 WB detours would require repositioning of the pier columns of 
      the Ramp G flyover bridge.  
  o  The design speed for the mainline grades east of the I-40 mainline bridges accommodate 70-mph 
      for I-40 WB. (A design speed of 50-mph for I-40 EB is required to meet the vertical clearance for 
      Ramp L.)  
  o  The additional bridge construction cost would be approximately $4.6 M. The proposed I-40 WB 
      bridge costs for the bridges proposed in the 50% plan set are $11.7 M.  

Alternative 1: I-40 WB and EB Overbuilt Bridges with Ramp G, L, 
& I-44 Remain as Existing
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 •  I-40 EB Bridges and Profile Grade
  o  The I-40 EB bridge would require an additional 10’ overbuild of the outside proposed bridge 
      shoulder and accommodate an overall offset of approximately 82’ from the outside face of barrier 
      to the CRL. This would give the approximate total bridge width of 72’ over a total span of 
      approximately 915’.  
  o  The minimum profile grade to meet minimum recommended vertical clearance over I-44 would 
      be approximately 4.3’ lower at the high point of the crest curve (Sta. 20+25) from the proposed 
      profile in the 30% review plans. This would accommodate a design speed of 55-mph (Crest K= 
      118), a 5-mph improvement over the proposed 50% design, but does not meet the desired 60-
      mph design speed.   
  o  To maximize the design speed of the crest curve over I-44 and meet the vertical clearance 
      requirements under the Ramp L flyover (Sta. 29+20), the sag curve to the east of the mainline 
      bridges under the Ramp L ramp bridge would only accommodate a 50-mph design speed.  
  o  For the detours required to shift traffic to the outside lanes, the detour alignments needed to 
      shift the traffic would accommodate a 35-mph traffic speed. The detours would also require 
      some repositioning of the pier columns for the Ramp L flyover bridge. 
  o  The design speed for the mainline grade west of the I-40 mainline bridges would accommodate 
      60-mph.
  o  The additional bridge construction cost would be approximately $1.6 M. The proposed I-40 EB 
      bridge costs for the bridges proposed in the 50% plan set are $9.6M. 

For the Alternate 1 investigation, the of summary findings are as follows: 
 •  The I-40 WB and EB alignment profile developed for the overbuilt bridges was designed to improve 
     the 50-mph design speed of the crest vertical curves over I-44. The result of the investigation is that 
     utilizing the overbuilt bridges (while tying to the existing Ramp G and L connection points) could help 
     in lowering the proposed mainline vertical curve and improve the design speed of the crest curve, the 
     desired AASHTO vertical clearance over the I-44 NB and SB lanes, Ramp F, and Ramp J would be 
     deficient. The I-40 vertical curve over I-44 could be improved to obtain a 5-mph design speed increase 
     with design exceptions for I-44 and Ramp F and J. To improve the adjacent sag curves, additional 
     exceptions would be needed due to the vertical clearance constraints from the flyover ramps (Ramp G 
     and L) to improve those curves above a design speed of 50-mph. 
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After the investigation of Alternate 1, it would not be feasible to utilize 60-mph curves through the I-40 
mainline due to the extensive amount of vertical clearance design exceptions needed. Alternate 2 looked at 
what reconstruction efforts were needed to improve the mainline design speed and meet vertical clearance 
requirements for the crossings.  This included regrading I-40 WB and EB, lowering the I-44 NB and SB lanes, 
lowering Ramp F and J, and significantly raising the Ramp G and L vertical alignments. An examination of the 
roadway segments that would require reconstruction commenced. The goal was to determine what reconstruction 
efforts and extents would be needed to allow the I-40 mainline to achieve a true 60-mph design speed. 

 •  Two trials were examined to achieve the goal:
  o  Trial 1 included developing an I-40 vertical alignment that held Ramp G and L at existing grade. 
      To meet clearances under the lowered I-40, I-44, Ramp F, and Ramp J alignments were developed 
      that also lowered their grades and made the appropriate connections. Since the Ramp G and 
      L connections to the I-40 mainline were not improved, the sag curves on I-40 both west and east 
      of the mainline bridges could not be improved above a 50-mph design speed.   
  o  Trial 2 developed and I-40 alignment that was 60-mph from Portland to May Avenue and 
      included the lowered I-44, Ramp F, and Ramp J alignments. Trial 2 investigated reconstructing 
      Ramps G and L to improve the I-40 sag curves to meet a 60-mph design speed and vertical 
      clearances. Vertical alignments for Ramp G and L were developed to determine rebuild extents 
      and meet the connections to the proposed I-40 and I-44 alignments.

For the Alternate 2 – Trial 1 investigation, the summary findings are: 

 •  I-44 NB and SB could be lowered approximately 8’ from existing grade but were only able to 
     accommodate a 55-mph design speed for the I-40 crest curve. The adjacent sag curves were unable to 
     be improved past a 50-mph design speed due to the vertical constraint of the Ramp G & L connection. 
     To lower I-44 by 8’, a reconstruction extent required would be approximately 2215’ for I-44 NB and 2475’ 
     for I-44 SB. The new I-44 verticals would include constructing new I-44 bridges over Ramps F and J. This 
     extent would encompass the section of I-44 between the bridges over Reno Avenue on the north 
     southward to the bridges over the Oklahoma River.  
  o  I-44 NB Reconstruction Extent: Sta. 330+50 to Sta. 352+65
  o  I-44 SB Reconstruction Extent: Sta. 325+75 to Sta. 350+00 The low point would be an 
      approximate elevation of 1198.81, which would allow positive drainage south to the river. 
  o  To lower and rebuild I-44 NB and SB, the approximate construction cost of $16.7 M is which 
      includes the bridges over Ramp F & J. 

 •  Ramp F and J would require being lowered as well as I-44 to meet vertical clearances as I-44 crosses 
     the Ramps. To lower Ramp F, a grade was developed that is approximately 7’ lower than existing and  
     require reconstruction of approximately 2750’ to meet the existing elevations at the I-40 and I-44 tie-ins.  
     The Ramp J proposed grades would require being lowered approximate 8’ a reconstruction effort of 
     approximately 2340’ needed.  

 •  By lowering the grade of I-44, the I-40 bridge elevations could also be lowered to meet vertical clearance 
     but a 55-mph design speed for both WB and EB was the highest design speed the crest curve achieved. 
     (I-40 WB lowers 6.7’ and I-40 EB lowers 4.7’ from the proposed 30% plans). 

 •  With the lowered Ramp F vertical grade, a 7’ vertical grade drop would be suggested. If Ramp F is 
     lowered, improved clearances at Ramp G, I-40 EB, I-44 SB, and Ramp L are achieved. 

Alternative 2: An Investigation Of  I-40 WB And EB Vertical Alignments 
Needed To Acheive A Minimum Of 60-Mph From Portland Ave. To May Ave. 
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 •  With the lowered Ramp F vertical grade, a 7’ vertical grade drop would be suggested. If Ramp F is 
     lowered, improved clearances at Ramp G, I-40 EB, I-44 SB, and Ramp L are achieved. 

 •  The rebuilds of Ramps J and F improves Vertical Clearances for I-40 at:
  o  I-44 NB = 24.5’
  o  I-44 SB = 25.0’
  o  Ramp G Improved Clearance: 22.8’
  o  Ramp L Improved Clearance:  17.2’

For the Alternate 2 – Trial 2 investigation, the summary findings are as follows:

 •  I-40 WB Vertical Alignment (60-mph design speed, Alt 2, Trial 2) with raising the Ramp G vertical 
     alignment  
  o  An I-40 WB and EB vertical alignment (Alt 2, Trial 2) was developed for a 60-mph design speed. 
      Also, a Ramp G vertical was developed for a 50-mph design speed to tie to the proposed I-40 
      grades and meet vertical clearances.  
  o  To accommodate the raise in the vertical grade, Ramp G would require reconstruction of 2,530’ 
      and need to be raised approximately 7.8’ ft. from existing at the point of crossing over I-40. 

 •  I-40 EB Vertical Alignment (60-mph design speed, Alt 2 Trial 2) with raising the Ramp L Vertical 
  o  The I-40 EB vertical alignment was developed for 60-mph design speed at the crest curve over 
      I-40, as well as the adjacent sag curves. In general, the crest curve was lowered 4.7’ from the 30% 
      submitted profile (0.4’ lower than the Alternate 1 Profile, K =162). The I-40 sag curve west of the 
      mainline bridges could then be raised approximately 7.8’ to meet a design speed of 65-mph.  
  o  The I-40 vertical curves east of the mainline bridges meet a 75-mph design speed. 
  o  To accommodate the raise in the I-40 vertical grade, Ramp L would require reconstruction and 
      need to be raised approximately 11.7‘ at the point of crossing over I-40.
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Appendix B - 
Alternative 2 Trial 1

Profiles
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> EXIST. RAMP 'F'
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(Based on Vertical Modifications to I-40 & I-44)
Profile -  Ramp "F" Trial 1
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Profile -  Ramp "J" Trial 1
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Appendix C - 
Alternative 2 Trial 2

Profiles
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Appendix D - 
Detour Grade Profiles
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Appendix E - 
Existing Bridge Data

(2015 Interchange Study)



Oklahoma Department of Transportation
I-40/I-44 Interchange Overbuilt Bridge Investigation Summary
Task Order No. 5A Report

EXISTING BRIDGE DATA (2015 INTERCHANGE STUDY)

The bridges impacted are the following:

I-40 EB OVER I-44 (NBI 17045)
 •  The bridge is a 15 span, 819.46’ Lg. Bridge with 37’-0” Clear Roadway & F-shaped parapet spanning 
     Ramp F & I-44. 

 • Span 1- Simple I-Beams

 • Span 2-8 -Continuous Plate Girders

 • Span 9-14 – Continuous I-Beams

 • Span 15 – Simple I-Beams

 • Pier between Span 3 & 4 has a fracture critical outrigger pier spanning Ramp F. 

 • From Inspection Reports: 

 • Deck & Inspection Reports : Fair Condition

 • Substructure: Satisfactory

 • Sufficiency Rating: 77.0

I-40 WB OVER I-44 (NBI 17048)
 • The bridge is a 18 span, 993.75’ Lg. Bridge with 37’-0” Clear Roadway & F-shaped parapet spanning 
  Ramp J & I-44. 

 • Span 1- Simple I-Beams

 • Span 2-7 -Continuous I-Beams

 • Span 8-13 – Continuous Plate Girders 

 • Span 14-16 – Simple I-Beams

 • Span 17-18 – Simple I-Beams

 • Pier between Span 3 & 4 has a fracture critical outrigger pier spanning Ramp F. 

 • From Inspection Reports: 

 • Deck & Superstructure Inspection Reports : Fair Condition

 • Substructure: Satisfactory

 • Sufficiency Rating: 77.0



Oklahoma Department of Transportation
I-40/I-44 Interchange Overbuilt Bridge Investigation Summary
Task Order No. 5A Report

RAMP G - I-40 EB TO NB I-44 FLYOVER BRIDGE (NBI 17048)
 • 12 span, 1131.9’ Lg. Curvilinear Continuous Plate Girder with 25’-9” Clear Roadway & F-shaped 
  Parapets spanning Ramp F, I-40 WB, I-44 SB & Ramp J. 

 • From Inspection Reports: 

 • Deck & Superstructure Inspection Reports : Fair Condition

 • Substructure: Fair

 • Sufficiency Rating: 73.2 FO

RAMP L - I-40 WB TO SB I-44 FLYOVER BRIDGE (NBI 19111)
 • 12 span, 1236.9’ Lg. Curvilinear Continuous Plate Girder with 25’-9” Clear Roadway & F-shaped 
  Parapets spanning Ramp J, I-40 EB, I-44 NB & Ramp F. 

 • From Inspection Reports: 

 • Deck & Superstructure Inspection Reports : Fair Condition

 • Substructure: Fair

 • Sufficiency Rating: 73.2 FO



Appendix F - 
I-44 NB/SB Reconstruction

Cost Estimate



Oklahoma Department of Transportation
I-40/I-44 Interchange Overbuilt Bridge Investigation Summary
Task Order No. 5A Report

Price per Unit Total
303(A) AGGREGATE BASE TYPE A 4867 CY 75.00$            365,025.00$         
307(K) STABILIZED SUBGRADE 22291 SY 6.00$              133,746.00$         
317 CEMENT TREATED BASE 21402 SY 15.00$            321,030.00$         
325 SEPARATOR FABRIC 43992 SY 4.00$              175,968.00$         
407(B) TACK COAT 0 GAL 4.00$              -$                       
408 PRIME COAT 16088 GAL 6.00$              96,528.00$           
411(B) SUPERPAVE. TYPE S3 (PG 76-28 OK) 0 Tons 102.00$         -$                       
411(C) SUPERPAVE, TYPE S4 (PG 76-28 OK) 0 Tons 114.00$         -$                       
412 COLDMILLING PAVEMENT 0 SY 6.00$              -$                       
414(A) P.C. CONCRETE PAVEMENT(PLACEMENT) 6391 SY 14.00$            89,474.00$           
414(B) DOWEL JOINTED P.C. CONCRETE PAVEMENT(PLACEMENT) 12367 SY 22.00$            272,074.00$         
414(G) P.C. CONCRETE FOR PAVEMENT 6505 CY 140.00$         910,700.00$         
609(B) 2'-8" COMB. CURB & GUTTER (6" BARRIER) 0 LF 85.00$            -$                       
610(C) 6" CONCRETE DIVIDING STRIP 0 SY 65.00$            -$                       
627(A) LONGITUDINAL BARRIER DES.1 5690 LF 55.00$            312,950.00$         

202(A) UNCLASSIFIED EXCAVATION 95000 CY 10.00$            950,000.00$         
202(D) UNCLASSIFIED BORROW 5000 CY 9.00$              45,000.00$           

NB. 48' RDY X 335 LG. 3,618,000.00$     
SB. 48' RDY X 330' LG. 3,564,000.00$     

510(D) MSE RETAINING WALL 2986 SY 700.00$         2,090,200.00$     

Erosion Control 181,225.73$         
Clearing & Grubbing & Removals 168,281.04$         
Misc. Pipe Underdrain, Guardrail, Etc. 129,446.95$         
Mobilization, Field Office, Staking 466,009.02$         
SWPPP Doc. & Management, Contr. Quality Control 77,668.17$           
Construction Traffic Control (Includes Smart Work Zone) 735,000.00$         
Storm Sewer, Drainage 129,446.95$         
Signalization (Intersection Signals, Etc.) NA
Signing & Marking 380,000.00$         

Major Items + Minor Items Total: 15,211,772.86$   

10% Contengency 1,521,177.29$     

Grand Total: 16,732,950.14$   

Minor Items Total: 2,267,077.86$     

Roadway Total: 2,677,495.00$     
Earthwork

Earthwork Totals: 995,000.00$         
Bridge

Bridge Totals: 9,272,200.00$     

Major Items Total: 12,944,695.00$   
Minor Items

I-44 NORTHBOUND & SOUTHBOUND RECONSTRUCTTION

Extents: NB lanes 2214.36 L.F. including 335' Lg Bridge Replacement over Ramp J and SB lanes 2425.50' Including 
330' Lg. Bridge Replacement over Ramp F

Major Items
Roadway

Pay item Quantity


