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-Greeting everyone
-Quick introduce myself



MoDOT Project Team

• Keith Ferrell
• Thomas Fennessey
• Jamie Johnson
• Laurie Travis
• David Hagemeyer
• Gabriel Schubert
• Tyler Lindsay
• Sarah Navarro
• Curt Simpson
• Jay Schroeder
• Darren Kemna
• Patricia Lemongelli
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Presentation Notes
Recognize and credit project team members.



Discussion Topics

• Existing and New Structures
• Geosynthetic Reinforced Soil Abutment Design
• Bridge Construction
• Summary and Lessons learned

Presenter
Presentation Notes
Briefly cover these topics.



Optional Slide layout

Looking North

Looking South

Presenter
Presentation Notes
These pictures show the existing bridge.
It was 121’ long (34’-53’-34’) voided concrete slab deck 
Roadway width was 28’ with super-elevation at 6% and skewed at a 31 deg.
The bridge was rated as poor condition due to concrete delamination and cracks, also lots of deck repair and patches.
A bridge that we’re building right now is a third bridge replacement at this location.
The first bridge was built in 1926 (3 spans) and was in service for 30 yrs.
The second bridge showing on the screen was built in 1957 and was in service for 57 yrs.  

Looking South of the existing structure 
Overhead power transmission lines are just right above the south bent as shown in red circle.
For underground utility, there are water and gas lines.  Also, 6 conduits of fiber-optic lines link services (911) between Kansas City and St. Louis cities.




Slide Title
• Additional text here

Presenter
Presentation Notes
Looking South underneath the existing structure.
The bridge was hit several times because of a low vertical clearance. 
Vertical  clearances, existing Bridge =14’-3”, Ped =14’-7”,  RR bridge =15’-2”



• AA puts new bridge cross sections here

Presenter
Presentation Notes
This is a plan view of the new bridge.
- 60’ single span at 31 deg.  skew  
- 29’ clear roadway width included a one 5’ bicycle lane and steel railing.
 New wall locations are placed directly over existing footings as shown in red circles.
 Wing walls were flared out at both ends because we wanted to avoid any conflicts with existing structures, utility poles.

Other  two bridge options were also considered for this project.
 130’, three span bridge
 60’ Single span bridge with MSE walls





Slide Title

• Text

Concrete Alternate

Steel Alternate

Presenter
Presentation Notes
This slide shows new superstructure cross-sections
We provided two alternate structures in a bid proposal for construction flexibility 
Concrete PS beams with  5” reinforced concrete topping
Steel modular sections
Pre-engineering superstructure (optional)
Ultra High Performance Concrete at joints were required for steel alternate.
3.8% super-elevation slab deck
Total superstructure depth = 27” vs. 22” existing depth
We had to raise a vertical grade about 5” from existing grade in order to be at least equal or higher than pedestrian bridge’s vertical clearance. 
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North Abutment

South Abutment

Presenter
Presentation Notes
- Subsurface exploration is critical to evaluate site suitability and determine appropriate design parameters.  As you can see from these pictures that it was challenging task at this site due to traffic on and below the bridge location, close proximity 0verhead and underground utility constraints, and existing steep slope.  To access the site, the drill rig was tracked up the existing slopes and held in place using the winch line on the front of the drill.

–Based on soil test results, this site was particularly favorable due to the underlying very stiff glacial soils which provided more than adequate allowable bearing pressure and limited settlement.  Groundwater at the site was deep and not an issue for excavation  for construction. 



GRS-IBS Abutment Design

• Subsurface Exploration
• Design Reference Publication No. FHWA-HRT-11-026 
• Design parameters and Job Special Provisions
• Freeze-Thaw requirements (ASTM C1262)
• Estimated soil settlement = 1.75” total (long-term 1.25”)

Presenter
Presentation Notes

For Design reference,
Followed FHWA design guide and flow chart (pg. 28) as shown here.
Used standard CMU block size 16”L x8”H x 8”D
Foundation and backfill gradation similar to the design guide.

Some of design parameters and considerations were:
Existing foundation elements that had to be removed b/c of  hard points
 We use a quite bit of deicing chemical on our roads.  Therefore, solid CMU block was selected for a facing element because of a close proximity to roadway.  Therefore, freeze-thaw requirements (ASTM C1262) was a must for this location.
 Wet cast block was optional in JSP. 
1.75” of total soil settlement was estimated based on collected soil samples.  We added this total settlement to a final vertical clearance.






Presenter
Presentation Notes
This is a typical layout of the GRS wall
Top and bottom wings were sloped to match existing ground line
It is hard to tell from this drawing.  Top of wall under the structure was sloped with a super-elevation.
 Wall base is about 48’ long.
Wing length is abut 12’ long.
 Wall height is about 20’ tall.
 Estimated 1500 CMU blocks per bent



Presenter
Presentation Notes
This drawing is shown a cut-section of GRS abutment
 Wall height under the bridge is about 17’ tall.
 Base foundation is 2’ thick x 16’ wide
 Typical 8” thick layer between fabric sheets. 
 We specified a fabric sheet for a biaxial tensile strength
 Fabric sheet length varies from 8’ to 42’ long.
 We also used an Integrated Bridge System approach (IBS) to eliminate any future bumps at bridge ends. 



Construction

• Value Engineer (VE) for a wet cast block
• Shop drawing of wall
• 95% backfill compaction
• Compaction Test Method

Presenter
Presentation Notes
Contractor proposed  a large wet case block as a Value Engineering after the project was awarded.
MoDOT had reviewed and accepted the proposal since the wet case block met our job specifications. The wet cast block is about 48” long, 24” deep, and 16” tall.  One wet cast block is equal to six CMU blocks and weighs about 1,500 lbs.

Shop drawing was provided by the contractor since it was different from original plans.

- Dynamic Cone penetration test method was used for verifying a 95% compaction because our design backfill is too coarse to use a nuclear gage device.






e

Bridge Construction
- 20 hrs. for a bridge demolition
- 6 hrs. for a foundation

Presenter
Presentation Notes
Roadway  was closed on July 11 from Friday night to Sunday morning for a bridge demolition.  It took the contractor at least 20 hrs. to demolish the existing structure.  

These pictures showed contractor was working on a new foundation.  It took contractor 6 hrs. to complete a first foundation - each 8” lift must achieve a 95% compaction.




• Additional text here

South Abutment

- 2 days for staging area 
and excavation.

North Abutment

Presenter
Presentation Notes
-Contractor chose to start working on south end bent  first as shown on the top of the screen.  It took them 2 days (10 hrs/day) to set up a staging area (shelf for excavator) and excavated  for a new foundation.  It took most time for them to put the track hoe on the shelf.
Picture at bottom of screen showed an excavation at north end bent
Not  a lot space to move around!
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Production Rate
- 5 hrs. for each 8” layer (first 4 rows)
- 2.5 hrs. for each 8” layer (5th & 6th rows)
- 1.5 hrs. for each 8” layer (> 7th rows)

Presenter
Presentation Notes
How long did it take the contractor to build each 8” lift of backfill?
At the start of the wall, it took the contractor five hours, from start to finish the entire process on each 8” layer. This included cutting and installing fabric in the correct direction, setting the blocks properly, backfilling with Type 7 base rock, roller compaction, taking a test, rolling it again, testing it again and repeating the last steps until the layers passed the test.
 
Half way through the abutment (maybe row 5 or 6), the time frame decreased to two and a half hours. 
 
By the seventh or eighth row, they finally got it done in an hour and a half. 

The process was to set blocks and cut fabric, while the layer below was curing. By the time they set all the blocks, the layer below should have passed a compaction test.  So they, laid the fabric, placed the blocks, backfilled to 9.5 inches, adding water to the backfill, roller compact it 10 rolls (down to 8 inches), cut fabric for next layer, and set another row of blocks. 





8/29/2014 16

Placing and Leveling 
block.

Presenter
Presentation Notes
 

Placing and Leveling of the blocks were very important.  It was not very easy to move a large block around to make an adjustment.   Contractor had to pick it up with the excavator.  Grind off block edges and even used steel shin plate to level the blocks. 



Cast-in-place Coping

Presenter
Presentation Notes
This is a sketch showing a cast in place coping at top of wall as indicated by a red arrow.

Basically, the coping height varies from 15” to 27” at high end of super-elevation.  The coping was reinforced with 5 #4 bars.  Solid CMU blocks and polystrene foam board were placed directly over the CIP coping.

These blocks were placed underneath the coping.
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Placed PS Beams on August 11 
7 pm to 11 pm

Presenter
Presentation Notes
Setting beams was quick!

Crew was working on Monday night Aug. 11 to place all eight PS beams in placed (7pm to 11pm).



Summary/Lessons Learned
• GRS-IBS Design Reference, FHWA-HRT-11-026 
• Soil settlement + Final vertical clearance
• Fabric sheet orientation
• Backfill gradation to achieve a 95% compaction
• Compaction Test Method
• Dry cast CMU block does not meet freeze-thaw req.
• Wet case block used
• Pros:

• Freeze-Thaw test is not required.
• Wet cast block is more durable.
• Fast construction time b/c one large block = six CMU blocks
• Big roller compactor next to blocks was not a concern.

• Cons:
• Lesser roadway opening
• Not easy to remove and get it leveled.
• Shop drawing should be required (PE seal not required)
• Cast in place coping and detail are required.
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