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Presenter
Presentation Notes
The East Fork of the Salmon River bridge and the Salmon River Bridge were replaced last year using ABC and other innovative practices.
A 3 span bridge was replaced with a single span bridge and a 4 span bridge with a 3 span bridge. These are very environmentally sensitive areas for endangered fish habitat with very restrictive noise regulations for pile driving in water. 



 
Accelerated Bridge Construction 
and Innovative Design Elements 

 • Precast Abutments (pile caps) 
 

• Precast Pier Columns 
 
• Precast Wing Walls 

 
• Precast Full Depth Deck Panels 

 
• Pile Driving Templates 

 
• Spray Applied Urethane Waterproofing Membrane 

 



Presenter
Presentation Notes
Construction in earnests began around April 17, after a few delays and challenges in constructing the cofferdams, the piles were driven and pile cap was formed. Reinforcement placed with a template to receive the precast Pier Columns.



Presenter
Presentation Notes
Completed Pier Footings with shims for leveling and grout placement



Presenter
Presentation Notes
Crane moving the Pier Column



Presenter
Presentation Notes
After mobilization and set-up Construction began around April 17. After a few delays due to challenges in constructing the cofferdams, and work platforms, the pier footings were



Presenter
Presentation Notes
Positioning the Column



Presenter
Presentation Notes
Completed Columns



Presenter
Presentation Notes
A view from the other side



Presenter
Presentation Notes
Pier caps were constructed cast–in-place due to overweight for precast construction.



Presenter
Presentation Notes
This is a picture from another project in which the pile “moved” while driving it.
A problem with precast pile caps is that misalignment of the driven piles require some trimming up of the H-pile flanges in order fit in the abutment pile openings.



Presenter
Presentation Notes
We were anticipating difficulties in pile driving due to the presence of large boulders and rocks so instead of pre-drilling, we required the Contractor to use Pile Driving Templates for Driving all the Piles for the Abutments. 



Presenter
Presentation Notes
The templates in use





Presenter
Presentation Notes
Nice Piling Alignment!



PRECAST ABUTMENT IN PLACE 

Presenter
Presentation Notes
Precast abutment (pile cap). Both bridges had integral abutments.



Presenter
Presentation Notes
Beginning to set the girders, July 21.



Presenter
Presentation Notes
Notice the prefabricated steel diaphragms



Presenter
Presentation Notes
All girders set for this bridge on July 22



Presenter
Presentation Notes
Setting precast deck panels (15 degree skew), July 23.



Presenter
Presentation Notes
Close up of the panels being set



Presenter
Presentation Notes
All precast deck panels placed, July 24.



Presenter
Presentation Notes
The other bridge had a skew of 26 degrees, the panels were fabricated “square”



Presenter
Presentation Notes
Abutment view. Notice the post-tensioning openings 



Presenter
Presentation Notes
Post-tensioning cables installed.



Presenter
Presentation Notes
Debris containment system



Presenter
Presentation Notes
Grouting transverse joints and also notice the precast wing walls



Presenter
Presentation Notes
Finished bottom of deck before removal of caulking, notice the safety line



Presenter
Presentation Notes
Abutment Back wall formed and tubes for posttensioning ducts grouting



Presenter
Presentation Notes
Closure pours of wing wall and back wall Sept 16.



Presenter
Presentation Notes
Approach slab placement



Presenter
Presentation Notes
Deck after grinding extra ¼ inch of concrete



Presenter
Presentation Notes
Placement of waterproofing membrane



Presenter
Presentation Notes
Flooded end after waterproofing membrane placement



Presenter
Presentation Notes
Waterproof membrane placement completed October 22



Presenter
Presentation Notes
Building the crown with asphalt



Presenter
Presentation Notes
Placing asphalt pavement, Oct 23



Presenter
Presentation Notes
Bridge construction completed, traffic switched to new bridges. Oct 31



Presenter
Presentation Notes
Old bridges removed and project completed January 2, 2015



Presenter
Presentation Notes
The Salmon River Bridge completed



Cost of Conventional vs. ABC  

Project        Conventional            ABC 
 
E. Frk. Salmon $160/SF   $260/SF 

 
Salmon River $220/SF    $330/SF 
________________________________________ 
 Bids for bridges were about 15% higher than the 

engineers estimates. Bid 



Other Cost of Conventional vs. ABC  

Item        Cost factor ABC (Pre-cast) vs. Conventional 

 
Wing Walls  3 times more 

 
Pier Caps  1.5 to 3.5 times more 
 
Pier Shafts  3 to 5 times more 
________________________________________i

d 



Re-Decking of I-84 Bridges 
over UPRR and Northside Blvd. 

Nampa, Idaho 

Presenter
Presentation Notes
Before I get into my presentation I would like to give a brief history of Idaho’s use of ABC. Before this past summer the Idaho Transportation Dept. had completed 7 structures in the previous 5 years using prefabricated bridge elements other than girders. The one thing these 7 projects had in common was that the prefabricated elements where all sub-structure elements. However this past summer we completed 5 more bridges using prefabricated elements which included 4 bridges that utilized post-tensioned precast deck panels. My presentation this morning will cover the project development and construction of two of those bridges.

This photo is of the completed bridge over Northside Blvd. The structure in the foreground is the one that was re-decked this past summer and the one in the background is its twin that was re-decked conventionally back in 1996.




Northside Blvd. Overpass 

UPRR Overpass 

Presenter
Presentation Notes
The upper photo is the Northside Blvd. Bridge before construction and the lower photo is the UPRR Bridge. These bridges carry I-84 and are about 1400’ apart.
Northside is a 3-span welded steel plate girder with spans of 35’-80’-35’.
The UPRR bridge is a 4-span welded steel plate girder with all spans 51’ long.
Both structures are made up of simple spans with expansion joints at each pier and each abutment.
The main issue with these bridges is deteriorating decks, the girders and substructures are in fair condidtion.



I-84 WB over UPRR 

I-84 EB over Northside Blvd. 

N 

Presenter
Presentation Notes
As you can see each location has twin bridges. However the bridges that are part of this project are the eastbound structure at Northside and the west bound structure at the UPRR. The twin structures at each location were re-decked back in 1996 with conventional cast-in-place decks. At that time both structures were closed to traffic limiting interstate traffic to one lane in each direction. This caused a considerable amount of congestion on the interstate and the Department decided this could not be tolerated for the replacement of the other two decks.




Stages 3 & 4 

I-84 carries 65,000 Vehicles per 
d  

Stages 1 & 2 

Presenter
Presentation Notes
After 18 years of trying to hold these decks together we finally decided we needed to replace the other two decks and using staged construction could keep four lanes of traffic operating during daylight hours. This could be accomodated if three lanes were carried on one of the twins and a single lane was carried on the bridge under construction while half the deck was replaced. Once half was replaced we would move that single lane onto the new half of the deck and replace the other half. Then repeat this for the other bridge. In those 18 years since the last project traffic on the interstate went from 45,000 vehicles a day to 65,000.




Northside Blvd. Stage 2 Deck Replacement 

Northside Blvd. Stage 1 Deck Replacement 

Presenter
Presentation Notes
This is how the four lanes of interstate traffic were accommodated while the deck was replaced.
In stage 1 the left lane of the east bound traffic was replaced so traffic was moved to the west bound bridge.
In stage 2 the right lane was moved to the new deck and the right most lane of the east bound bridge was replaced.




Original Bridge Typical 

Precast Panel Typical 

Presenter
Presentation Notes
This is the typical section for both bridges, two 12’ lanes with a right shoulder of 9-3” and a left shoulder of 4’. The rebuilt typical is almost identical with three parts: a 15’-4” precast panel installed in stage 1, a 21’1” panel installed in stage 2 and a 3’-6” cast-in-place closure pour. Also shown here is how the one lane of traffic operates on the bridge for each stage.




26 panels at Northside 
38 panels at UPRR 
 
Stage 1 panels: 
       11’-0” by 15’-4” 
        
Stage 2 panels: 
       11’-0” by 21’-1” 
 
Closure Pour (Cast-in-Plac  
       3’-6” the full length 

Extension of rebar 
for closure pour near 
center of bridge. 

Presenter
Presentation Notes
There are a total of 26 precast deck panels for the Northside structure and 38 panels for the UPRR structure. The panels are each 11’ long in the direction of traffic and vary in width from 15’-4” for stage 1 to 21’-1” for stage 2. The closure pour between the stages is 3’-6”.
One thing to note in this picture is how we detailed two rebar, one in the top mat and one in the bottom, to pass through the void. This was not a Utah detail and the pre-caster requested not to do it however we liked the more uniform spacing of the transverse reinforcement. It was a little more difficult to install two halves of the Styrofoam block-out but the rebar did hold the Styrofoam in place. 
Also note the closure pour rebar.




Setting first deck panel. 

Leveling screws,  
4 per panel on first 

stage 

Presenter
Presentation Notes
The first panel is placed and the surveyor directs the workmen on where to set the elevation of the panel.
Each panel in stage 1 rest on two girders and has four leveling screws. It is difficult to see but the panel is resting on four screws. You can see just see them in the gap between the panels and the girder.



Presenter
Presentation Notes
The 2nd and 3rd panels are set being sure to maintain the correct spacing and alignment of the rail.




Day 3 (June 25th): 
Stage 1 deck panel 

placement complete. 

Presenter
Presentation Notes
By day 3 the panels are all set and the forms and backer rod for the joints between panels are put in place.




Shear Stud Blockout 

Concrete Rail Connection 

P/T Duct Connection at Panel Joi  

P/T Anchorage 

Presenter
Presentation Notes
These are several of the various panel details.
The shear stud block-out. The new studs have been installed. Notice the rebar passing between the weld studs.
The connection of the post-tensioning duct at the panel joint.
The connection at the concrete rail.
And the post-tensioning strand anchor with the strand installed.




Mixing grout. 

Placing grout in 
deck panel 
joints. 

Presenter
Presentation Notes
Still day 3 and the grout for the panel joints and rail joints is placed. The grout for the shear stud pockets will not be placed until after the post-tensioning is complete to prevent the deck from bonding to the girders. We do not want any post-tensioning force transferred to the girders.




Day 4 (June 26th): 
Post-Tensioning one 

strand at a time. 
 

Net compression 
stress in deck 

approximately 350 
psi. 

Presenter
Presentation Notes
On day 4 after the grout has met a minimum compressive strength of 1000 psi the post-tensioning is done. The strands are pulled one at a time with the small equipment shown here. You can see the end closure pour near the abutment. Also notice the dense arrangement of shear studs at the end of the girder outside the panel limits.




Day 8 (June 30th): 
C-I-P closure pour at ends 
and grouting of shear stud 
pockets was done on day 5 
and cured for 4 days before 

grinding. 
 
 

Finished concrete rail joint  

Presenter
Presentation Notes
This is day 8 when this photo is taken. The shear stud pockets and the end closure pours were made on day 5 and where allowed to cure for 4 days before grinding the deck. Note the joint line in the concrete rail, overall a nice smooth connection.




Day 9 (July 1st): 
Deck profile grinding. 

Deck surface at 
transverse deck joint: 
 
Before and after 
grinding. 

Presenter
Presentation Notes
The next day, day 9, the profile grinder takes all the rough edges off the surface. We designed the deck to be 8.5 inches thick but had it cast to 8.75 inches to allow for 0.25 inches of grinding.
You can see in the lower photo what a transverse deck panel joint looks like after the first pass of the grinder, in the background you can see how the grout is left high at the joints.




Day 10 (July 2nd): 
Stage 1 open to traffic. 

Northside Blvd overpass 
operating in three lane 
configuration after Stage 
2 is complete. 

Presenter
Presentation Notes
On day 10 the first stage is opened to traffic. The upper photo is actually taken several days later has you can see the closure pour between stages is already placed on the left side of the picture. The lower photo is after stage 2 is complete and there is 3 lanes of traffic on the new deck while the bridge over the railroad is being worked on.




Finished deck 
before epoxy 
overlay. 
 
Final traffic 
configuration,  
2 lanes. 

Deck with epoxy 
overlay. Epoxy 
was placed at 
night after all 4 
stages were 
complete. 

Presenter
Presentation Notes
This slide shows the decks after all 4 stages are complete and the bridge is in its final configuration with two lanes and 9’ shoulder. The upper photo is before the epoxy deck overlay and the bottom photo is after the overlay. The epoxy overlays on both bridges were done at the same time under a night time detour of traffic. 




Uneven panel dead load distribution to steel girders. 

Presenter
Presentation Notes
In design we had assumed a dead load distribution based on tributary area, which works well when the deck is placed in the conventional manner like the bottom photo in the previous slide. The plastic concrete is placed on forms acting as simple spans between girders and all composite loads such as the railing can be distributed equally to the girders. This results in a very uniform distribution of dead load to each girder. However with a two stage deck panel placement, as in our case, the c.g. of each deck panel is eccentric to the center of the three girders that are supporting it. If it is assumed that the deck panel is a rigid member resting on three flexible supports of equal stiffness the reactions at the supports will be significantly different than a load centered on the supports. This caused us some concern because the exterior girder was really carrying up to 44% more deck dead load than our original analysis assumed. So we re-rated the bridge using our VIRTUS rating program and with the 44% increase in dead load the bridge still rated a 1.24 at inventory and considerable higher at operating. So while it is undesirable to have a sagging girder it is not a capacity problem in this case. However now that we are aware of it we will be accounting for this on all future projects. 




 
Idaho’s First ABC Bridges 
(before we knew what ABC was ) 

• 1974 – Palouse River on SH-6 
» Precast Abutments (pile caps) 

 

• 1980 – The Long Bridge near Sandpoint 
» Precast Pile Caps at all Piers 

 

• 1995 – Lightning Creek 
» Precast Deck Panels 

 

• 1998 – Dover Bridge over BNSF 
» Precast Deck Panels 

 

Presenter
Presentation Notes
We have been using prefabricated girders since the 50’s but our first known use of prefabricated substructures, not counting culverts, is in 1974.



Presenter
Presentation Notes
Palouse River Bridge at 39 years old. The superstructure consists of precast prestressed side-by-side box girders.



Presenter
Presentation Notes
177 precast pile caps. A typical span is only 35’ and the longest span is 83’. The Bridge is 5900’ long. The superstructure is consists of precast prestressed side-by-side tri-decks. The maximum water depth is only about 22 feet at this crossing however the lake is over 1100’ at its deepest.



Presenter
Presentation Notes
Lightning Creek Bridge with precast deck and asphalt overlay.



Presenter
Presentation Notes
Dover Bridge with bare deck. Neither of these bridges exists today. They have both been replaced.



Presenter
Presentation Notes
Underside has signs of leaking grout joints. Notice clamps holding panels to stringers.



Recent PBES Projects 
• Blackcat Rd. over I-84, 2009 

• Precast Columns, Pier Caps, Girders 

 
• Robinson Rd. over I-84, 2009 

• Precast Columns Pier Caps, Girders 

 
• Vista I.C. over I-84, 2010 

• Precast Pier Caps, Girders 

 
• Johnson Creek Bridge, 2012 

• Precast Abutments, Wings, & Girders w/Deck 

 

Presenter
Presentation Notes
More recently we have completed a few PBES projects.



Presenter
Presentation Notes
Black Cat Road over I-84 East of Nampa.



Presenter
Presentation Notes
Robinson Road over I-84 east of Nampa



Presenter
Presentation Notes
Placing precast columns (Vista I.C.)



Presenter
Presentation Notes
Vista I.C. at I-84, Individual pier caps on each column prevents fit-up problems.



Presenter
Presentation Notes
The old bridge consisted of a couple of old railroad flat cars on concrete abutments that were just sitting on the streambed gravels and there was concern about scour. Notice the large boulders on the bridge these were used to hold the bridge down when the water came up in the spring.



Presenter
Presentation Notes
Notice the sign marking the beginning of the bridge. This is about a 10 year event.



Presenter
Presentation Notes
The abutment is being positioned on site.



Presenter
Presentation Notes
Abutment staged for placement over piles.  The bottom picture shows the abutment in place with rip rap.  The piles on this side were not as difficult to install as the other side.





Presenter
Presentation Notes
A little miss alignment of the piles required some trimming up of the H-pile flange in order to get the abutment in the correct position.



Presenter
Presentation Notes
A girder on the way to the project site. Notice the grader following the truck.



Presenter
Presentation Notes
This is why the grader is following.



Presenter
Presentation Notes
Attached wing wall.  This consisted of using mechnical splices and a closure pour.



Presenter
Presentation Notes
All the prefabricated elements before the closure pours. The space between the wings and abutment and the end diaphragms were cast-in-place.




Presenter
Presentation Notes
Completed Bridge.



Projects Under Construction 

• Weiser River Bridge, US-95 
• Precast Columns and Pier Caps 

 
• Trestle Creek Bridge, SH-200 

• Precast Abutments and Girders 

 

Presenter
Presentation Notes
We currently have two PBES bridges under construction.



Weiser River 

 

Presenter
Presentation Notes
Location of Weiser Bridge. Just up stream from Snake River.



Presenter
Presentation Notes
Built in 1935 the replacement for this 78 year old bridge is currently under construction. 



Presenter
Presentation Notes
Sketch of Bridge profile and pier.



Presenter
Presentation Notes
Mixing the grout during the manufactures demonstration.



Presenter
Presentation Notes
Measuring the grout consistency.



Presenter
Presentation Notes
Making sure it is not too thick or too then.



Presenter
Presentation Notes
Preparing the grout cubes for compressive tests.



Presenter
Presentation Notes
Pumping the grout into the sample NMB splice. When the sleeve is full of grout the rubber stopper at the end of the pvc tube pops out.



Presenter
Presentation Notes
NMB splice mockup for testing. The NMB splices were used for both the footing to column connection and the column to cap connection.



Presenter
Presentation Notes
Template is ready to remove after the footing concrete has set up.



Presenter
Presentation Notes
Bottom of column with NMB splices.



Presenter
Presentation Notes
Column set in place to insure the fit and to adjust the shims to ensure the column is plumb.



Presenter
Presentation Notes
Lifted the column up to prepare the surface for the grout bed. The washers are to seal the bottom of the splice so that the bedding grout does not get into the splice sleeve.



Presenter
Presentation Notes
Trowelling the bedding grout.



Presenter
Presentation Notes
After setting the column down it became obvious there was not enough bedding grout so the column was lifted again and the grout cleaned off the surface and more bedding grout was prepared.



Presenter
Presentation Notes
Bedding grout squeezing out around the column.



Presenter
Presentation Notes
Grout pump operated by hand.



Presenter
Presentation Notes
Completion of grouting sleeves.



Presenter
Presentation Notes
Pier cap rebar cage. Notice the plywood template that holds the splice sleeves in place.



Presenter
Presentation Notes
Forms for the precast cap. Wood template used for precast elements with embedded splice sleeves.



Presenter
Presentation Notes
NMB Splices for #10 bars with PVC grout tubes. Duct tape was used to seal grout tubes but became an issue in the grouting process.



Presenter
Presentation Notes
Threaded bars for mechanical splices used between stages one and two.



Presenter
Presentation Notes
Dam used to contain bedding grout for column to cap connection.



Presenter
Presentation Notes
Cap arrives on job site. Cap is 24’ long 6.5’ high and 3.5’ thick. Weighs 35 tons.



Presenter
Presentation Notes
Setting cap down to check fit and alignment.



Presenter
Presentation Notes
Everything appears to be in order.



Presenter
Presentation Notes
Lift cap off column to place bedding grout and sealing washers.



Presenter
Presentation Notes
Setting cap on fresh grout bed.



Presenter
Presentation Notes
Trying to break duck tape seal to get grout through the ports. Ended up using air compressor to blow duck tape out of the way.



Presenter
Presentation Notes
Completed pier 2. After the column was installed the cofferdam was removed and then the pier cap was set.



Presenter
Presentation Notes
Istalling girders on pier 2. You can just see Pier 1 in the shadows in the background.



Presenter
Presentation Notes
Stage 1 is complete.



Presenter
Presentation Notes
Old and New Bridge.



Trestle Creek 

Presenter
Presentation Notes
Location of Trestle Creek



 

Presenter
Presentation Notes
Trestle Creek box culvert. Year built 1936. SH-200 north shore of Lake Pend Oreille. About 9 miles east of Sandpoint.



Presenter
Presentation Notes
Precast abutments or pile caps used on the Trestle Creek Bridge. This project used precast units that were stacked to form the abutments. This was done to reduce the weight of the sections for easier shipping and handling. These are the lower sections. You can see the voids for the piles.



Presenter
Presentation Notes
The section on the right is the middle piece and the two on the left are the Sleeper Beams that support the approach slabs.



Presenter
Presentation Notes
These are the shell piles at the abutment. It is often difficult to get a good alignment of the piles. The voids in the abutment need to be large enough to accommodate the misalignment. Which was the case here.





Presenter
Presentation Notes
Trial run to make sure everything fits and to set shims for correct grade.



Presenter
Presentation Notes
Weighted end so that the vertical rebar can be fit into the top piece progressively.



Presenter
Presentation Notes
Placing grout bed. Note shim stack.



Presenter
Presentation Notes
Pumping concrete into pile voids.



Presenter
Presentation Notes
Grouting the vertical rebar.



Presenter
Presentation Notes
Placing concrete block wing wall. Gravity wall no connections or grout.











Presenter
Presentation Notes
Setting precast approach slab on flowable fill.





Cost of Cast-In-Place vs. Precast  

        CIP    
Project        (includes rebar)           Precast Items 
Weiser Rv.  $735/yd3      $2400/yd3 

 
Johnson Cr.  $1300/yd3      $1300/yd3 
 
Trestle Cr.   $650/yd3      $1500/yd3 
 
Swan Cr.   $1300/yd3      $1500/yd3 

  


