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Presentation Summary 

1. ABC Projects 

2. ABC Related Research Projects 

3. New Wide Flange Deck Bulb Tee Girders 
with UHPC Closure 

4. Accelerated Bridge Construction – Lateral 
Slide 

5. Geosynthetic Reinforced Soils Integrated 
Bridge System GRS-IBS 

6. Standardization of Precast Culverts 



Summit -1: P2P Exchange - PBES 
Prefabricated Bridge Elements & Systems  
Accelerated Bridge Construction 
November 13-16, 2012 
Seattle, Washington 

 
Summit -2: Every Day Count – GRS-IBS 

November 29-30, 2012 
Portland, Oregon 
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Lack of Education, Training, and experience 

Concerns about durability and quality 

Lack of defined decision process for 
PBES/ABC 

PBES/ABC process is not integrated into 
practices 

Lack of perceived need for speed 

Lack of interest from the construction industry 

Challenges in the implementation of 
PBES/ABC  

 



Prefabricated Bridge Elements & Systems 
• Superstructures  
 Deck Panels: Partial & Full-Depth 
 Prefabricated Beams: Optimized for ABC  
 Total Superstructure Systems: 

• Substructures  
 Pier Caps, Columns, & Footings 
 Abutment Walls, Wing Walls, & Footings  

• Totally Prefabricated Bridges  



Example of ABC Related Bridge 
Projects in WA - Superstructure 

http://farm8.staticflickr.com/7564/15627889946_2fa2464f56.jpg


Example of ABC Related Bridge 
Projects in WA - Substructure 



• Design of Precast Concrete Piers for Rapid Bridge Construction in 
Seismic Regions 
University of Washington, August 2005 

• Anchorage Of Large-diameter Reinforcing Bars Grouted Into Ducts 
University of Washington, November 2007 

• Highways for LIFE Precast Bent System for High Seismic Regions  
BergerABAM and University of Washington, March 2013 

• Reinforced Concrete Filled Tubes for use in Bridge Foundations 
University of Washington, June 2012 

Reinforced Concrete Filled Tubes for use in Bridge Foundations 
Phase 2: Shear capacity of CFT 

• Seismic Performance Of Square Nickel-titanium Reinforced ECC 
Columns With Headed Couplers 
University of Nevada, Reno, July 2014 

• Accelerated Bridge Construction (ABC) Decision Making and 
Economic Modeling Tool 
Oregon State University, December 2011 

 
 
 
 

 
 

 
 
 

ABC Research Projects in Washington State 



Participation in ABC Webinars 
ABC Center at Florida International University - ABC-
UTC 
• October 2013 - Washington State’s Skagit River Bridge 

Emergency Slide - WSDOT 
• September 2014 - SR167 Puyallup River historic bridge 

lateral slide – Jcobs-WSDOT 
 

NHI Innovation Web Conference  
• August 2011 - Precast Bent System for Use in High 

Seismic Regions – ABAM-UW-WSDOT 
• August 2013 - Precast Bent System for Use in High 

Seismic Regions – ABAM-UW-WSDOT 
 

Date, time and initials of last 
edit 9 



ABC Folios and Tech Notes 



• NCHRP 12-102: Recommended AASHTO Guide 
Specification for ABC Design and Construction  

• NCHRP 12-105: Proposed AASHTO Seismic 
Specifications for ABC Column Connections 

• NCHRP 12-101: Seismic Design of Bridge 
Columns with Improved Energy Dissipating 
Mechanisms 

• NCHRP  12-88: Synthesis on System 
Performance of Accelerated Bridge Construction 
Connections in Moderate-to-High Seismic Regions  

• Others 

NCHRP ABC Projects 



Beam Elements  
Prefabricated Deck Beam Elements include: 

 Deck Bulb Tee Beams 
• Precast Deck Elements 
• Precast Box Beams 
• Precast Slabs 

PBES – Implementation 
From: Summit -1: P2P Exchange - PBES 



New Wide Flange Deck Girders 
Efficiency of DBT Girders (4 ft wide Top Flange)  
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Current  
DBT Girders 

Span Range of standard wide flange DBT 
concrete: 
• Thin deck span up to 225 ft (250 ft LW Girders) 
• Deck girders span up to 195 ft (230 ft LW 

Girders). 



Efficiency Of Prestressed Girders 
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December 2011 Concrete Products Article by Don Marsh 



Wide Flange Deck Bulb Tee Girders 
• Girder Types: 

– Type 1: CIP Slab = 5” min. for WSDOT Projects 

– Type 2: CIP concrete Overlay = 1 ½” for Low ADT  

• Concrete Types: Normal weight, and LW  
• Top flange width: 5.0 ft, 6.0 ft, 7.0 ft, 8.0 ft 
• Closure Types: 
CIP UHPC connection with lap spliced bars  
• Welded ties and grouted key connection for Low ADT 

Roads/Others 



Deck Girders: Skagit River Bridge 
Replacement  -  ABC and A+B+C 

Connection of 
Deck Beam 
Elements  



Research Pays off:  New NCHRP Publication 
• NCHRP 18-15 High-Performance/High-Strength 

Lightweight Concrete for Bridge Girders and Decks 
• FHWA HRDI-40- Lightweight Concrete for Bridge 

Girders: Contact: Ben Graybeal 
• FHWA-HRT-13-060 - Ultra-High Performance 

Concrete  for Bridges,  Ben Graybeal 
• Nchrp 12-69 - Guidelines for Design and 

Construction Of Decked Precast, Prestressed 
Concrete Girders 

• NCHRP 173 - Cast-in-Place Concrete Connections 
for Precast Deck Systems 



SR 31 over Canandaigua 
Outlet Lyons, New York 
Ultra-High Performance 
Concrete (UHPC) 
 

Connection of Deck Beam Elements  



Past Performance of Deck 
Girder Bridges 

http://hqolymbrgsql01p/BridgeFiles/BridgeInventory/tblPhotos/00/11/75/8A/0011758A~SI-28~2012-05-08~70cce550-d077-4c28-8469-0fee66d920f6.jpg
http://hqolymbrgsql01p/BridgeFiles/BridgeInventory/tblPhotos/08/15/02/00/08150200~SI-15~2012-04-04~54a78985-44fb-4517-9edb-e257a8bb7b36.jpg


2015 WSDOT Research Project 
Use of UHPC For Decked Girder 

Connections Between Adjacent Units 
Research Objective:  WSU and UW 
• Develop UHPC mix design 
• Performance of longitudinal joints using UHPC 
• Distribution of live load between adjacent units 
• Continuity for live load 
• Lap splice length using UHPC     
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Summit -2: Every Day Count – GRS-IBS 
Geosynthetic Reinforced Soil Integrated Bridge System 

• Eliminates approach slab 

• Reduced construction time 
(complete in10 days) 

• 25 - 60 % less cost 
depending on standard of 
construction 

• Flexible design – easily 
modified for unforeseen 
site conditions 

• Built with common 
equipment and materials 



Geosynthetic Reinforced Soil-Integrated 
Bridge Systems (GRS-IBS) 



Geosynthetic Integrated 
Bridge System 



MSE wall supported abutments  
GRS supported abutment – flat slab superstructure with no footing and 

dry-cast modular block wall facing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8 in. high by 12 in. 
wide precast 
concrete beam full 
width of slab

#4 rebar, grouted
in place

4 in. min.
vert. clearance

Compressible material (provide min. 4 in. thickness)

Primary reinforcement

Secondary reinforcement (max. vertical spacing of 
8 in., min. length of 4 ft behind facing), if primary 
reinforcement spacing is greater than 12 in.

Precast voided or slab 
superstructure (void 
is min. 1 ft from facing)

Surfacing

Max. spacing between primary 
reinforcement layers = 16 in.

Bearing bed reinforcement (max. vertical spacing of 8 in., 
min. length of 2 ft beyond flat slab) if vertical spacing of 
primary reinforcement is greater than 12 in. for min. of 5 
ft below structural slab

Dry cast concrete 
modular block 
facing

Joint filler

Geotextile for Underground Drainage, 
low survivability, Class A per Std. Specs.
9-33.2(1) with 1 ft min. horizontal 

overlap (only needed of geogrid is 
used for reinforcement)

Min. 3 ft
behind concrete 
bearing beam

Bridge approach soil reinforcement 
(min. length of 12 ft or to back of wall 
reinforcement, whichever is greater, 
and vert. spacing of 8 in.)

Concrete leveling pad



WSDOT Fish Passage Culverts 
Replacement 

• WSDOT to correct 825 fish 
barriers by 2030.  

• 30 to 40 culverts each year 
between 2015 – 2030. 

• $310 million per biennium 
($2.4+ billion Total).  

Fish Passage Structures 
are Suitable For: 
 ABC – Lateral Slide 
 Deck Girders 
 GRS-IBS 
 Precast Culverts 



Scope of Work: Fish Passage Projects 
Bridges and Culverts 

Total Fish Passages 825 
% Bridge 40% 
Total Bridge 330 
Remaining Culverts and Stream Realignment 495 
Culverts with span over 20 ft 50% 
Total Culverts  248 
Added to WSDOT Bridge Inventory by No 
of Structures 578 
Added to WSDOT Bridge Inventory by % 16% 



Preliminary Design Aid: Span, Rise, Fill, Precast Arch 
Dimensions, etc.  

Precast Concrete Culvert Standardization 

http://www.udot.utah.gov/blog/wp-content/uploads/2011/02/DSCF0746.jpg
http://www.udot.utah.gov/blog/wp-content/uploads/2011/02/DSCF0757.jpg


Standard Precast Concrete Culvert 
 Design Criteria & Design Specifications 
 Preliminary Design Aids 
 Span Capability Charts 
 Design Tools and Software 
 Bridge Design Manual & Standard Details 
 Standard Drawings for Arch Structures 
 Improved Joint Details between Segments 
 Complete PS&E Package and Contract Plans 



 ABC Website – Rick Brice 
 ABC BDM Chapter – Patrick Gallagher   
 Folios and Tech Memos – Paul 

Kinderman 
 New Deck Girders - Rick Brice –Scott 

Sargent – Brian Aldrich 
 Culverts – Lou Tran – Mark Szewcik  

Thank You! 

WSDOT ABC Website 
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