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A field exam was held on Thursday, February 1, 2018, to review the proposed plan for the bridge 
replacement at County Road G12 over I-29 in Pottawattamie County. 
 
Those present for the field exam included the following: Tom Janicke and Sylvan Popovici from 
Alfred Benesch & Company, Nate Thede from the Project Management Office, Wes Mayberry, 
Orest Lechnowsky, Dave Dorsett and Dan Hinman from District 4, Mike Bonnet from 
Pottawattamie County, and John Clute from the Office of Bridges and Structures. 
 
I-29 is a divided highway facility, consisting of a 6 ft. inside shoulder, 12 ft. inside lane, 14 ft. 
outside lane, a varying width auxiliary lane and a 6 ft. outside shoulder 

County Road G12 (Desoto Avenue) is 22 ft. wide with HMA pavement and no shoulders.  The 
existing posted speed limit on County Road G12 is 50 miles per hour. 
 
The interchange of I-29 at County Road G12 is a partial cloverleaf folded diamond 

The 2014 average daily traffic estimates for I-29 are 21,000 AADT with 24% trucks. The 2016 
ADT on County Road G12 is 410. 
 
The existing bridge has a low vertical clearance of 15 ft. 4 in.  This low clearance has caused the 
multiple instances of impact damage to the superstructure. The existing beams have sustained 
impact damage from traffic on I-29 that required replacements and repairs in 1987, 2003, and 
2015. 

The existing 223 ft. 9 in. x 24 ft. pre-tensioned pre-stressed concrete beam bridge on County 
Road G12 will be replaced with a 2-span, 252 ft. – 0 in. x 36 ft. pre-tensioned, pre-stressed bulb 
tee concrete beam bridge on a new vertical alignment. 

The vertical alignment for this bridge will be raised approximately 3.2 ft. to meet minimum 
vertical clearance requirement of 16.75’.  The revised vertical profile for G12 will require 
portions of the existing partial clover leaf interchange ramps to be reconstructed.  Driveways and 
portions of gravel roads 145th Street and 150th Street will be reconstructed to tie in with the new 
profile.   

The Pre-Field Exam Plans were submitted using the existing G12 alignment and the preferred 
criteria design speed of 55 mph which requires the ramp terminals to be raised more than 7’. This 
creates constructability issues if the ramp traffic is to be maintained with staged construction as 



stated in the concept report.  Detour pavement runarounds were submitted as a possible solution 
to adhere to the Project Concept Statement that was prepared before survey was completed and 
the required grade raises could be determined at the ramp terminals.  

The estimated cost of the Pre-Field Exam Plans was $3,379,300, inclusive of a roadway cost of 
$1,901,000.  The earthwork, detour pavement, and traffic control costs combined to be 40% of 
the roadway costs.  During the field exam, alternatives were discussed to improve the value of 
the proposed construction, especially the relative detour pavement costs and earthwork costs. 

During the Field Exam, it was determined to change the construction limits on the west end of 
G12 to match the adjacent ongoing bridge construction project over the Boyer River.  Changing 
the logical termini to match the new Boyer River Bridge project will add $50,000 to the project, 
and G12 will need to be detoured briefly for the tie-in construction at the west end 

During the Field Exam, it was decided the design speed of G12 will be revised from the 
preferred criteria to the acceptable criteria of 50 mph.  The 50 mph K values and clear zones 
reduce the roadway costs by $140,000 after accounting for the revised Boyer River Bridge limits. 

145th Street will be realigned to reduce the intersection skew at a negligible cost impact. 

If pavement is reconstructed, culverts will be replaced also. If pavement is widened, then 
culverts will be extended. This change was noted at the Field Exam since the concept called for 
replacement of all culverts. 

In addition to notes on sheet V.1, 5’ offset on shoulder for snow storage as shown on 2-span 
grading details will be included 

During the Field Exam, it was recommended to reevaluate the concept of realigning G12 so that 
the bridge could be constructed offline.  Reverse curves are required to achieve the offset 
alignment within the project footprint.  The reverse curves and superelevation transitions cannot 
fit entirely interior within the ramp terminals. If the alignment is offset to the north the vertical 
profile raise would need to be increased to maintain clearance over I-29, increasing earthwork 
costs.  The ramp reconstruction limits would also be increased, adding roadway and earthwork 
costs.   If the alignment is offset to the south, the alignment will be constrained by the existing 
gas station in the southeast quadrant.  All combinations of reverse curve radii and superelevation 
rates would require either full superelevation at the ramp terminals, which increases ramp 
reconstruction limits due to intersection rollover, or superelevation runoff extending onto the 
G12 Bridge.   

The temporary advantages of constructing the G12 bridge on an offset alignment and avoiding 
the G12 detour during bridge construction do not justify the permanent disadvantages of 
suboptimal intersection geometry, superelevation transitions on the bridge, and added ramp 
reconstruction limits. Additionally, the detour pavement costs and earthwork costs are not 
reduced.  Benesch recommends using the existing G12 alignment.   

If lighting is added to the Ramp C intersection, design criteria allows the use of a lower K value 
on sag curves.  Earthwork savings would only be about $25,000, since the potential larger cost 
reductions discussed during the field exam have already been realized by using the 50 mph 
design speed.  Although adding lighting increases substantive safety, there are no indications the 
new lighting warrants per Iowa DOT policy 630.03, Interchange and Freeway Lighting, are met.  
Benesch does not recommend adding lighting.   



The Pre-Field Exam Plans used 75’ and 100’ radius returns at the ramp intersections for a WB-
67 truck turning movement.  During the meeting it was suggested to consider using 60’ radius 
returns to reduce earthwork and shorten culverts.  Since the existing radii are 75’ and the Design 
Manual lists 75’raidd,   Benesch recommends using 75’ radii to avoid potentially introducing a 
new safety hazard with lane encroachments.     

During the Field Exam, Benesch was asked to estimate costs of resurfacing the ramps.  The 3” 
scarification and HMA overlay would cost about $350,000.  Since this work is outside the Need 
for the Project as outlined in the Final Concept Statement, the cost is not currently included in 
cost estimates. 

Benesch was requested at Field Exam meeting to evaluate reducing the superstructure depth by 
using shallower steel plate girders instead of concrete bulb tee beams.  Per Iowa preliminary 
bridge design manual, the estimated cost difference between a 2-span steel Continuous Welded 
Plate Girder (CWPG) bridge and a 2-span concrete BTD bridge would be about $25/SF or 
$250,000 for G12 over I-29 with typical design parameters. 

The Iowa bridge manual preferred beam depth for a 2-span CWPG with 126'-0 spans is nearly 
the same as a BTD beam (50" versus 54") for typical design.  In cases of constrained vertical 
clearance, Iowa prefers to stay within the AASHTO minimum CWPG depth to span ratio which 
would mean using a 41" beam depth or about a 1-foot shallower superstructure than a BTD for 
this bridge.  Designing outside these preferred limits increases the weight and cost of the 
structural steel due to the inefficiency of the beam depth. 

Based on these requirements and other comparative cost investigations of similar bridge projects, 
the cost premium for a 1-foot shallower 2-span steel bridge would likely be higher than the 
$250,000 after final design.  The estimated earthwork cost savings for a 1-foot grade drop at the 
bridge is estimated to be about $100,000.  

Note that a 4-span steel bridge option was also investigated in the concept phase and found to 
reduce the structure depth up to 2 feet compared to a BTD beam.  However, the construction of 2 
additional piers adjacent to the interstate would not provide the significant improvement of 
increased safety.  Additional pier construction also adds to the construction time and negates 
much of the cost savings of the shallower superstructure. 

For the steel bridge options, the minimal grade raise reductions and earthwork cost savings are 
outweighed by the higher bridge construction costs.  In addition to upfront cost, the long-term 
life cycle costs of maintaining a steel structure are also higher than concrete bulb tees. Benesch 
recommends to maintain the replacement with 2-span BTD bridge per the Project Concept 
Statement. 

During the Field Exam, Traffic Control alternatives were discussed for further consideration to 
reduce the disproportionate detour pavement costs required to adhere to the Project Concept 
Statement traffic control.  All traffic control alternatives use the decisions and recommendations 
described above in this letter.  All the alternatives that were evaluated below maintain I-29 traffic 
at all times except for short term closures for bridge demolition and beam placement. 

 

Traffic Control Option 1 – All Ramps Open 

All ramps are open at all times using detour pavement.  G12 is closed and detoured for bridge 
construction.   



Stage 1 

 Traffic: G12 traffic over I-29 is detoured. All ramps are open on existing pavement. 
 Construction: Detour pavement runarounds are constructed at the ramp terminals.  G12 

Bridge over I-29 construction begins. 

Stage 2 

 Traffic: G12 traffic over I-29 is detoured.  All ramps are open and use the detour 
pavement runarounds. 

 Construction: G12 Bridge construction continues. Ramps B and C are constructed.  The 
east leg of G12 is constructed in substages to maintain access to one gas station driveway. 

Stage 3 

 Traffic:  G12 traffic over I-29 is open.  G12 traffic west of Ramp C is detoured. 
Construction:  The west leg of G12 is constructed.  The shoulders are completed. 

 

Traffic Control Option 2 (recommended) – Southbound Ramps Detoured 

Ramp B is open at all times and access to the gas station is maintained from the east. Ramp C is 
closed.  G12 is closed and detoured for bridge construction. 

Stage 1 

 Traffic:  G12 is detoured and closed between the Boyer River Bridge and Ramp B.  
Ramp C is closed and detoured.  Ramp B is open on existing pavement. 

 Construction:  G12 is constructed over I-29.  Ramp C is constructed.  The west leg of 
G12 is constructed.  The Detour pavement runaround is constructed at Ramp B. 

Stage 2 

 Traffic:  G12 traffic over I-29 is detoured.  Ramp C is open on new pavement. Ramp B is 
open using the runaround 

 Construction: G12 bridge construction continues.  The east leg of G12 is constructed in 
substages to maintain access to one gas station driveway. 

Stage 3 

 Traffic: All traffic is on new pavement 
 Construction:   Shoulder construction is completed 

 

Traffic Control Option 3Full interchange closure 

The G12 interchange is closed for the duration of construction.  All traffic is detoured.   

 Traffic:  G12 is closed and detoured.  The interchange ramps are closed and detoured 
Trucks will not be allowed on the detour due to height restrictions.  150th Street will  
remain accessible 

 Construction:  All construction occurs under full closure, except 150’ of the east leg of 
G12 is staged to maintain access to the east driveway of the  gas station and 150th Street 
at all times 



 

Traffic Control Alternative Recommendation: 

Option 1 has the highest cost with $267,000 for detour pavement.  Option 2 has detour pavement 
costs of $172,000 to maintain the northbound I-29 ramp.  Option 3 has no detour pavement costs, 
and only 150’ of G12 is stage constructed. 

Benesch recommends Option 2.  Close the southbound ramps, close G12 over I-29, and maintain 
traffic on the northbound ramps.  Although Option 1 provides full access, the detour pavement 
costs are disproportionality high for the traffic counts. Since G12 over I-29 is closed in all 3 
alternatives, the gas station would not be accessible from the west in any scenario.   Option 3 
would likely force the closure of the gas station and restricts trucks from using the detour routes.  
Option 2 maintains access to the gas station and the detour for the southbound ramp closures has 
no truck restrictions or gravel roads. The plans should restrict the allowable durations of the 
southbound ramp closures and coordinate so that the ramps open at the same time the G12 bridge 
opens. 

Permanent and temporary right of way will be required. Access control rights will be acquired if 
a permit for the third gas station driveway exists. 

The project scheduling system (PSS) has the following the event finish dates: D3 – 4/27/2018, 
B1 – 7/27/2018, and D5 – 9/28/2018. 

No plan sheets are included in this submittal; however, plan sheets may be viewed on the 
network at: 

pw:\\projectwise.dot.int.lan:PWMain\Documents\Projects\7802907016\Design\Design 
Events\D2\  

The revised Post Field Exam estimated total cost of the project is $2,993,500 (including 
contingency and total bridge cost).  Note that during the concept phase it was requested that the 
“new bridge” line item cost be revised from $838,800 ($84/sf) to $1,100,000 ($110/sf) to be 
based on total deck area per Iowa Bridge Manual guidelines.  The Pre-Field Exam plans used the 
old value for the cost estimate on Sheet A.16, but this has been corrected in the Post-Field Exam 
Plans. 

Exclusive of contingency, the Concept Statement Roadway cost estimate was $832,300, the Pre-
Field Exam Roadway cost estimate was $1,520,800, and the Post Field Exam Roadway cost 
estimate is now $1,212,100.  The $308,700 roadway cost reduction from the Pre-Field Exam 
estimate is primarily due to the following: 

 -$171,800        Detour pavement reductions 
 -$140,100        50 MPH Design Speed (includes revised west limits) 

Action Items: 

‐ An agreement with Pottawattamie county will be needed for road closure and detour 
routes. 

‐ Iowa DOT will provide ADT for ramps.  (Traffic counts have already been provided). 
‐ Iowa DOT will provide pavement design for G12, Ramps and detour pavement.  

(Preliminary pavement determination has been provided). 



‐ Pottawattamie County will provide plans for the Boyer River Bridge and As-builts for the 
roadway construction to the east. (Plans have already been provided). 

‐ Iowa DOT and Pottawattamie County will check to see if a permit for the third driveway 
at the gas station exists or if it can be eliminated.   

‐ Benesch will look into re-aligning the gravel road at the west intersection in order to 
eliminate skew. 
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Ramps and County Road G12 between the ramp terminals should have 6:1 foreslopes though the clear zone area.
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Text Box
Show proposed guardrail on the plan sheet.  Show the intersection angle between Ramp C and County Road G12.  Label sideroad to the south.  Show the shoulder transition from Proposed Ramp C to existing Ramp C.Include existing and proposed pipe information.  Label “Remove” for pipes to be removed. 
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Text Box
Label the beginning of project.  The existing and proposed profile at the right end of the sheet do not match up with Sheet D.5.  At the bottom of the sheet, show only the proposed profile grade elevations and at 25 foot intervals.  Add a ditch bar graph.  Label the ditch grades and the begin and end stations of the ditch grades along with the elevations of the beginning and end of the ditch grades.Remove Section, Township and Range information.
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Text Box
Label the end of project.  Same comments as Sheet D.2.  Label Commercial Building at gas station.  Label entrance stations.  Label “Proposed Type B Entrances.”  Label “Closed” on entrance to be closed.  Give station for existing and proposed bridge.
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Text Box
Label the end of project.  Same comments as Sheet D.3.  Show existing and proposed entrance profiles.
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Text Box
Change design speed to 50 mph
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Text Box
Show temporary pipe extensions to maintain drainage for detour.
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Text Box
Show temporary pipe under detour pavement to drain area between Ramp B and the detour.
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Text Box
Show detours in color.
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Text Box
Same comments as D sheets.  Move 2.00% label over the profile.
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Text Box
Same comments as D sheets.  Move 2.00% label over the profile.
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Text Box
Include 5’ offset on shoulder for snow storage as shown on 2-span grading details.


