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 WisDOT’s ABC Development of 
PBES – Piers

 Road of Development, 
Implementation, and 
Institutionalization

 Lessons Learned

 Where We Want to Go From Here

Highlights……

2



 FHWA – IBRC (Innovative Bridge Research and Construction)

 FHWA IBRD (Innovative Bridge Research and Deployment)

 WHRP (Wisconsin Highway Research Program)
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 Completed - Precast full-depth deck panels 

IH–39/90 (B-13-161) FHWA - IBRC
4



 Completed - Prefabricated abutments 

USH 63 (B-55-217) FHWA - IBRC
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 Completed - Prefabricated pier caps and 
abutments 

STH 25 (B-6-157/158) FHWA - IBRC
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 Completed - Superstructure lateral slide 

STH 29 (B-5-648/649)
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 Completed - GRS-IBS 

STH 40 (B-9-380) FHWA - IBRD
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 Completed - Inverted Tee 
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 These technologies can work – Meet Project 
Needs

 Custom details can be expensive

 Lack of experience or understanding can 
affect price

 Industry has some very good insight
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 Highways for Life is aimed at improving 
Safety, Reducing Congestion, and Improving 
Quality

 Federal Highway Administration’s (FHWA) 
Every Day Counts (EDC) initiative “aimed at 
shortening project delivery, enhancing the 
safety of our roadways, and protecting the 
environment.”
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 The Team:
◦ Guidance - State Trans. Innovation Council (STIC)
◦ Department Experts (Bridge, Geotech, and 

Contract Administration)
◦ FHWA Resources and Support
◦ Consultant, Contractor, and Fabricator Support

 The Objective:
◦ Get out in front of projects and develop the 

Policy, Guidance, Standards, and Provisions to 
implement ABC tools and solutions ……To Meet 
Project Needs
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 Develop Accelerated Bridge Construction 
options to facilitate safe and efficient 
transportation systems that better serve the 
public.

 Safer projects
 Less disruptive impacts to the traveling public
 Higher quality
 Potential cost savings
 And, potential options for the Contractors…………
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 Research - Development of Technologies

 Custom  - Project/Site Specific Details and 
Specifications 

 Standardize  - Program & Corridor Approach 

 Institutionalize - System-wide Policy & 
Applications

 Learn, Document, and Update as Needed
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 Precast Piers and SPMT Move  
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 I-94 North-South Corridor Mega Project

 Full Reconstruction Tight Diamond 
Interchange

 Replace 2 Existing Bridges

 High Volume ADT
◦ I-94:  98,000 (2013)
◦ Rawson Ave:  26,000 (2013)

Existing interchange 18
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 Cast in Place Pier 
Footing

◦ Driven pile and cast in 
place pile cap

◦ Pre-assembled cage 

◦ Detailed bar steel 
placement with 
template

◦ High early strength 
concrete
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 Used grouted bar couplers for connections
◦ Fast erection
◦ Tight fabrication tolerance (use templates)

Column erection

Column 
base
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•NMB Splice-Sleeve (#11 Bar)
• Plumb Sleeves
•Column Shims
•Mass Grouting
•8000 psi Non-Shrink Grout
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 Precast pier cap

◦ Cap Steel & Couplers

◦ Sections up to 45 
tons – Two (2) cranes

◦ Tight construction 
tolerances

◦ Survey control
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 Forming was unique, challenging, and costly

 Place Grouted Coupler orientation to avoid 
conflicts with cap reinforcement.   

 Hold beam seats low and shim them upward 
to avoid grinding of beam seats.

 Size and Weight of Precast Elements
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 Choose  a coupler systems that allow the 
coupler to be 1 to 2 bar sizes larger that 
connecting bar.

 Comprehensive Survey Control

 Saved 3 – 4 Weeks
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 Lessons Learned

Project 
Debriefing

Plans and 
Specifications

WisDOT BM  
Chapter  7-ABC

Next ABC -
Bridge  Project

WisDOT   
Experience
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 Precast  Piers (IH-39/90 Corridor)

 Strategic Highway Research Program (SHRP2)

 R04 – Innovative Bridge Designs for Rapid 
Renewal

 Lead Adaptor – IH-39/90 Corridor 
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 WisDOT Project in Standardized Precast Piers
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http://on.dot.wi.gov/dtid_bos/extranet/structures/LRFD/index.htm
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 Higher cost associated with complex forming 
of Pier Cap and Beam Seats

 Weight of Pier Caps still very high for long 
continuous Caps – Fabricator Lift Capacity

 Industry may not be distributing Capital Cost 
of forms over the future and many bridges

 So, this is what we did…..…..
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 Lessons Learned

Project 
Debriefing

Plans and 
Specifications

WisDOT BM  
Chapter  7-ABC

Next ABC -
Bridge  Project

WisDOT   
Experience
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Variable 
Cap Depth
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Uniform 
Cap 
Depth

Precast Bearing Blocks

Uniform Depth allows for Greater Length for given Maximum Weight

Constant Cap Width
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80%
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 Reduce Temperature Force effects from 
longer continuous caps -

 Weight of Cap Elements with Uniform Cross 
Section – Allows Longer Lengths for Given 
Weight (Beam Seat Weight)

 Allows for Interchangeability between Cast In 
Place and Precast from the Design Standpoint 
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 Cast In Place vs. Precast

 Without Redesign of pier geometry or Primary 
Reinforcement

 This literally means that the reinforcement 
design and geometry is consistent between 
CIP and Precast – with minor modification for 
the connections (Couplers) and diaphragms
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GENERAL NOTES - Contractor

THE CONTRACTOR MAY FURNISH A PRECAST PIER (CAP AND 
COLUMNS ELEMENTS) IN LIEU OF THE CAST-IN-PLACE PIER WITH THE 
ACCEPTANCE OF THE SHOP DRAWINGS BY THE STRUCTURES DESIGN 
SECTION. 

THE PRECAST PIER SHALL CONFORM TO PRECAST DETAILS IN 
CHAPTER 7 STANDARDS OF THE CURRENT WISCONSIN DOT BRIDGE 
MANUAL.

PAYMENT FOR THE PRECAST PIER SHALL BE BASED ON THE 
QUANTITIES AND PRICES BID FOR THE ITEMS LISTED IN THE "TOTAL 
ESTIMATED QUANTITIES".
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 Work Closely With Industry in developing 
effective details – We are in this together

 Standardize and Simplify the Details of the 
Precast Elements

 Make the Precast Interchangeable with Cast In 
Place from a Design and Bid ability 
perspective
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 Make sure all the Stakeholders know about 
the 
◦ Benefit of ABC Tools in the Overall Project
◦ Improvements to details
◦ Opportunity to Incorporate and Deploy

 Get the word out to Industry on what the 
“Game Plan” is and what the opportunities are 
for implementation.
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 Design Guidance 

 Identify Projects (Required & Optional)

 Policy
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Evolution of the Elements:

Custom Application

Standardization of Details

Simplification of Details

Institutionalization
60



61



62



 Additional Guidance/Policy 

 Program Deliveries 

 Statewide Implementation
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 Refinement of Precast Box Girders

 GRS-IBS Super Structure Options

 Development of Abutment Standards

 Precast Decks – UHPC

 Precast Approach Slabs
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Systematic Development, 
Implementation, and Deployment of 
Pre-Fabricated Bridge Elements

William.Oliva@dot.wi.gov 
David.Kiekbusch@dot.wi.gov
James.Luebke@dot.wi.gov
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