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Highlights......

» WisDOT’'s ABC Development of
PBES — Piers :

» Road of Development,
Implementation, and
Institutionalization

» Lessons Learned

» Where We Want to Go From Here




Research Initiatives for ABC

» FHWA - IBRC (Innovative Bridge Research and Construction)

» FHWA IBRD (Innovative Bridge Research and Deployment)

U.S. Department of Transportation
(‘ Federal Highway
@7 Administration

» WHRP (Wisconsin Highway Research Program)

< AWHRP




WisDOT’s ABC Initiative - 2005

» Completed - Precast full-depth deck panels

e R 11 i

IH-39/90 (B-13-161) FHWA - IBRC



WisDOT’s ABC Initiative - 2008

» Completed - Prefabricated abutments

~ USH 63 (B-55-217) FHWA - IBRC



WisDOT’s ABC Initiative - 2009

» Completed - Prefabricated pier caps and
abutments

STH 25 (B-6-157/158) FHWA - IBRC



WisDOT’s ABC Initiative - 2011

» Completed - Superstructure lateral slide
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STH 29 (B-5-648/649)



WisDOT’s ABC Initiative - 2012

» Completed - GRS-IBS




WisDOT’s ABC Initiative - 2013

» Completed - Inverted Tee




Lessons Learned from Research
and Pilot Projects:

» 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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FHWA Highways for Life & EDC Initiative

» Highways for Life is aimed at improving
Safety, Reducing Congestion, and Improving

Quality

FJ Accelerating Innovation for the American Driving Experience

HIGHWARYS FOR LIFE

» 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.” ..~

e
& e,
 eNe %
& ( £, ay 4
! on %\c'*
»:n..-,ml_l et

=

12



WisDOT ABC Team

» 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 ...... 7o Meet
Project Needs
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WisDOT’s ABC Goals

» 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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Our Process of Development:

» 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

15



Custom Application
- Rawson Avenue
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WisDOT’s ABC Initiative - 2013

» Precast Piers and SPMT Move




» 94 NORTH-SOUTH
@ FREEWAY PROJECT

P rOj -~ Ct S umma ry . Plan Ahead, Drive Safely, Move Forward

» 1-94 North-South Corridor Mega Project

» Full Reconstruction Tight Diamond
Interchange

» Replace 2 Existing Bridges

» High Volume ADT
- -94: 98,000 (2013)
- Rawson Ave: 26,000 (2013)




Rawson Ave Precast Piers




Pier Construction - Footings

» 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



Pier Construction - Pier Columns

» Used grouted bar couplers for connections
- Fast erection
- Tight fabrication tolerance (use templates)

Column erection
21



Construction - Connections

NMB Splice-Sleeve (#11 Bar)
e Plumb Sleeves
*Column Shims
Mass Grouting

*8000 psi Non-Shrink Grout

COLUMN

NNNNNNNNNNNNN

PLACE, INSTALLED TRUE TO LINE

& GRADE, NOT BY SPANCRETE.
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Construction - Pier Cap

» Precast pier cap 3ol gl

- Cap Steel & Couplers

> Sections up to 45 1 4
tons - Two (2) cranes A ——

4

> Tight construction
tolerances

> Survey control
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Lessons Learned - Precast Piers

» 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

26



Lessons Learned - Precast Piers

» 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

27



WisDOT Perspective
» Lessons Learned

Plans and
Specifications

Project
Debriefing

Experience

Next ABC -
Bridge Project

28



Opportunity to Apply Lessons
Learned

» Precast Piers (IH-39/90 Corridor)
» Strategic Highway Research Program (SHRP?2)

» RO4 - Innovative Bridge Designs for Rapid
Renewal

» Lead Adaptor - IH-39/90 Corridor

STRATEGIC HIGHWAY RESEARCH PROGRAM
"TIRIER | TRANSPORTATION RESEARCH BOARD

29
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WisDOT’s ABC Initiative

» WisDOT Project in Standardized Precast Piers
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ES Standards and Provisions

http://on.dot.wi.gov/dtid_bos/extranet/structures/LRFD/index.htm
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Adaption of Standard to Pier
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Shop Drawings & Fabrication
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Lessons Learned

» 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

44



WisDOT Perspective
» Lessons Learned

Plans and
Specifications

Project
Debriefing

Experience

Next ABC -
Bridge Project

45



Conventional Cast In Place Pier
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Simplified Standard Precast

PRECAST PER CAP LENCTH (WaXIWUM LENGTH OF EACH CAP SEGWENT IS BASED OMW WEIGHT:

‘ PSECAST FIER CAP
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Simplified Standard Precast

Precast Bearing Blocks

TE &sD STaGGER
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Uniform Depth allows for Greater Length for given Maximum Weight
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Simplified Standard Precast

PRECAST PER CAP LENCTH (WaXIWUM LENGTH OF EACH CAP SEGWENT IS BASED OMW WEIGHT:

‘ PSECAST FIER CAP
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Pier Design Policy (2 vs. 3 Columns)

Bridge FHWA ABC ! 0
. Allow 2- Do Not Allow 2-
State | Manual Contact Website Reference Text Project col - Col -
on File? Exchange clumn Fiers alumn Fiers
Utah Department of Section 2 Precast Show pier bents as single, double, or triple column bents, The intent is| Riverdale Road owver -84
Transportation Substructures to use combinations of these to make up any particular pier. The used precast pier
ABC Manual, no y ; N . . N
4801 South 2700 West Fier Cap Section designer can choose to use two independent double column pier capfoolumns with 2
Ltah general manual F.0. Box 1423460 [Standards and Zps - bents if four columns are required i i 1 x
taund . 50 (S quiredin a pier. columnz per cap [_see
Specifications] pictures savedin file]
Salt Lake City, UT &4114
wWm. Michael Hedges
Wermont - Fhone: [802] 8258-2621 Enginesring wermont. otz ectionsd structures
Fan: [802] §28-3686
Email: mike hedges@statevtus
Geometrics ‘when two or more light columns compose a pier, a wall at least 2267
Eridges ower Railroads thick for Marfalk. Sauthern Railway ar the greater of column width ar
. Crazh Wall Requirements | 2*-6@ far TS Transportation shall connect the columns and extend
Wirginia E Frazad L. Mallapaneni, P.E. hizdotoratbusine z zdbridge-mant at least 22-6= beyand the outermost columns. x
204-371-2770 ’
LIAK: [Thiz text iz referencing crash wallz, but appears that they allow
2-zolumn piers]
231 Highway Crozszings | Design bridges ta minimize the risk. of catastrophic collapse by using |US 12 ouer 115 at Grand
H. Brridge Redundancy redundant supporting elements [columns and girders]. Mound used precast pier
Far substructure design use: caploalumns with 2
One column minimurm for roadways 400 wide and under. Two columns | columns per cap [see
W ashington State Department of minimum For roadways ower 40° to B0°, Three columne minimom for | pictures savedin file)
Transpartation 2.7.1De=ign Elements roadways ower B0, Collision protection or design for collision loads
Etridge and Structures Ciffice E. Found Columns for piers with one or two columns.
‘washingtan kS PO Eox 47340 ot g goyiPublicationzfdanus
COlympia, WA 93504-7340 Fiound Columns - Columns shall be 3 to B inch diameter.
Fhome: 360-705-7753 Dimensions are constant full height with no tapers, Bridges with
Email: sargenwi@wsdotwa.gow roadway widths of 40° or less will generally be single column piers.
Eridges with roadway widths of greater the 400 shall have two or more
columns, Following the criteria established in Section 2.2.1H. Oval ar
rectangular column may be used if required For structural
performance of bridge visual,
2441 Cap-and-Column Cap-and-column type piers have two or more circular or rectangular
Wwest Wirginia H Could not find eontact o2 F highw ays 2 F ing| Type Fiers columns connected on bop with a cap [a reinforeed concrete beam
that supporks the superstructure].
13.2.1 Multi-Column Fiers | & minimum of three columns shall be provided to ensure redundancy
David Kiekbusch showld a wehicular collision occur.
Wizeonsin " Fhone: (G0E8)266-5034 . 13.4.10 Extreme Event
E-mail: Collision Loads Diesigns for bridge piers adjacent to roadways with a design speed=
david kiekbusch@dot.wigow 40 miph need not consider the provisions of LRFDO [3.6.5]. A= for all
multi-columned piers, a minimum of 3 columns is still required.
Keith B. Fulton, P.E. Chapter 4.08-Bent/Pier MULTICOLUMM BEMTS, occazionally referred ta as frame bents,
State Bridge Engineer have two or more concrete columns that support the cap.
WYOOT Eridge Program
Wyaming H 5300 Bishop Bled, Bldg 6100,  [neering_technical programetbi
Rimom 233
Cheyenne, wh' §2003-3340
[J0T) F77-4427 ar (307 777-4483
Total 18 5
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Benefits of Optimal Pier Policy

» 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

51



Interchangeability of Elements

» 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

52



Interchangeability of Elements

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".

53



Application of Standard Precast Pier

- =g
l'-E' reg"
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Application of Standard Precast Pier

38'-1Y5" - QUT TO OUT OF SUPERSTRUCTURE
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g g N g . o
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The Lesson and Message.....

» 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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The Lesson and Message......

» 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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The Implementation
(1-39/90 Corridor)

» Design Guidance

> Identify Projects (Required & Optional)

» Policy

139 Project
C.LP /Precast Conerete Pier
Design Reguirements

Introduction

The BOS Accslerated Bridge Construction (ABC) Team & 1-33/30 Project Team, in an effort to implement
the allowance of precast concrate pier element subsfitutions in-feu of traditional castn-place (C.L.P.)
concrete construction methods, has begun the process of developing standards and additional guidance
for this effort, This effort consists of providing traditional C.1.P. concrete construction details and noting
extemal references for pracast pier element options. Contract plan details shall be compatible for both
G.IP. and precast plan delfiveries. This guidance will evolve with the project and shall be used only as
considerations at this time.

General - Single Pier Cap Unit
etail cap and column elements following C.1.P. construction methods with referances to precast
altematives.
+  Precast slternative maximum weight of each precast element shall be 90 kips.
* Cap to be supported by a minimum of 3 columns.

General - Multiple Pier Cap Units
+  See applicable "General - Single Pier Cap Unit” nofes
+ Cap may be supported by a minimum of 2 columns
+  Desp foundations are required when using multiple pier caps. This spplies to C.LP. and Precast
options
*  Provide 10" min. gap

. _ Wiscansin Deoartment of Transosrtation
Design Requirements

Concrete:  Fo=3,500 - =

+  Reinforcement: fy=00.000 . ’39!90 Pr_ECaSt Piers

+ Cap S0 e IMPROVING Il

«  Column: i WA L] isconsinminets Stateling to USH 12118 Interchangs

Rock and Dane Courty

Januiry 2015

PROJECT REQUIREMENTS

Tha Wiscoren Department of Transportaton (WisDOT) i requining the 1- 3350
Espervison Propeet ks cebrrss braige plarm that irw welwvchangeaie bbwsen el
st and precand conatricton

PRECAST FIER BREAKDOWN'

PRECAST PIER BENEFITS
Prefect:

= Minimize Traffc Impacts
= chackie Faxiabty

= Imgroreed Sabety

WisDOT policy item:

At this time, evaluation and plan preparations for accommodating a noted allowance for a
precast pier option as indicated in this section is only required for 1-39/90 Project bridges. All
other locations statewide may consider providing a noted allowance for a precast option.
Contact the Bureau of Structures Development Section for further guidance.
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The Implementation
(1-39/90 Corridor)
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Evolution of the Elements:

Custom Application

Standardization of Details

Simplification of Details

Institutionalization




The Concept is not new.......
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Future Objectives—-Precast Piers

» Additional Guidance/Policy
» Program Deliveries

» Statewide Implementation
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Future Objectives-ABC

» 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

N

Questions? —

| I

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