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Introduction

Many deficient bridges in the US are In
need of replacement

Minimizing traffic disruption Is a
priority

Most of these are routine structures

Need for standardized solutions to deploy
successful ABC technologies

Systems that are easy to construct and
adaptable to many sites



SHRP2 Project RO4
PROJECT GOAL

0 develop standardized approaches to
designing, constructing, and reusing complete
bridge systems that address rapid renewal nee

Phase B Define ABC Challenges
Phase ID Identify & Refine the Best ABC Technologies

Phases Il & I¥ Standardize & Deploy ABC
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ABC ELEMENTS & METHODS

SHRP2 R04- Phases |, Il, Il Phase IV (2011
This presentation is on first 3 Phases

4

ABC elements and modular systems




SHRP2 R04 ABC Toolkit
—  hecsanoarorans

@ ABC ERECTION CONCEPTS
@ ABC DESIGN EXAMPLES

ABCDESIGNPECIFICATIONS (LRFD)

ABC CONSTRUCTION SPECIFICATION

Expected Outcome : The designer, guided by the standard plans,
details and the set of ABC design examples will be able to easily
complete an ABC design for a routine bridge replacement project.



First Demonstration Project

Demonstrate Use of ABC Standards Developet

In SHRP2 R04
Keg Creek Bridge, lowa

| Total prefabricated bridge (PBES)

I ABC standard plans & detalls developed in SHRP2 R04
Project were used with minimal customization for the site

“ x 14 day ABC period
¥ x Opened Nov 1, 2011

Feb 16 ABC Webing




ABC Standard Plans

GOALS:

AC 2 Odzavorlhgis€hr 0 NA R3S &

A Complete bridges using prefabricated element
and modular systems

A Contractor could selperform a lot of the work

A Simple to fabricate on site or in a plant and
easy to erect using conventional cranes

A Fastassembly in the field in 1 to\2eeks
A Durable connections / durable bridges



Outline of ABC StandaRlans

Standard Sheet Sets Contents

G1¢ G3 General Information Sheets

AlcAl2 Precast AbutmentsWingwalls &
Approach Slabs

P1c P9 Precast Complete Pier Systems

S1c S8 Decked Steel Girder Superstructures

Clc¢C12 Decked Concrete Girder
Superstructures

CClc CC32 ABC Erection Concepts




Span Ranges for Superstructures

A Simple / continuous sparfeom 40 ft to 130 ft.
A Simple for DL ; Continuous for LL ; No Open Joints
A Plans are groupetih the following span ranges:

I 40ftto 70ft

I 70ft to 100ft

I 100ft to 130 ft.

A Spando 130ft can usually béransported and erected in one
piece at many sites.

A Weight< 200 Kips for erection usirapnventional cranes
commonly used by contractors

A Some ABC standards can be adapted to spandft< 40



Modular Superstructure Systems

2 Lane bridge with shoulders showrcustomize width for site
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Typical Decked Steel Girder Module
Interior

A Not proprietary

SbCl A Contractor can selperform
precastingof deck onsite

A Lightweight system for ABC
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Decked Steel Girder Module
Exterior
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A Barrier can be precast
A Barrier load on exterior module



Prestressedecked Girders

® Deck Bulb Tee
® Span lengths from 40 ft to 130 ft
@ UT, WA, ID among states with DBT

standards
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Based on the PCI NEXT

beam
Spans to 90 ft
Low depth alternative




ABC Standards for Substructures

ABUTMENTS & WINGWALLS

I Semi Integral Abutments

I Integral Abutments

I Inline or U typaNingwalls

I PilleFoundationand Spreadrooting Options

COMPLETE PIERS
I PrecastConventional Pier
I Precast Straddle Bent
I Drilled Shaft and Spread Footi@gptions




Integraland Semintegral Bridges for
Rapid Renewal

A Well suited for ABC
A Theyallow the joints to be moved beyond theidge

A Close tolerances required when utilizing expansion
bearings and joints are eliminated

A Thebackwallis precast witlthe deck.

A Fast erection in 1 to 2 days, economical



Semtintegral Abutment
Suspendedackwall
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- A H piles or spread footings
A Fill pile pockets with SCC
- A Easy fitup in the field




Integral Abutment
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R Only one row of verticabiles
Precastbackwall - dowelled
Fast construction



Precast Approach Slab

Precast Sleeper
Slab
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A Flooded backfill
A Flowable fill under slab

A Exp joint can be moved to
sleeper slab



Complete Precast Plers

A Non-prestressedso
contractor can seif
perform precasting

A Fast erection using
grouted splice
couplers

A Deep foundation
may be outside
Straddle Bent existing footprint




ABC Connections

A Connections affect field assembly time.

A Goal is rapid field assembly and letegm durability
of joints

A Also, flexuratontinuity between modules to
emulate CIP construction

A Connections affect seismic performa
A REFERENCE: FH@¥Anections Manua




Connections for ABC

I Ultra High Performance Concrete (UHPC)
longitudinal & transverse joints between
superstructure modules

I Groutedsplicecouplersin piers replacehe typical
lap splice
I Self Consolidating Concrete (S@U@ connections
and abutment towingwallconnections
XXXXXXXXXXXXXXXXXXXXXXX X

I Grouted cap pockets / grouted dudts
substructure connections (seismic)

I Other rapid set concrete options may be used



Grouted Splice Coupler
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UHPC Joints in Bridge Deck

A Allows rapidconstruction. No post tensioning required
AUHPGoints are typically 6n wide. Good durability
A Can be reinforced with hairpin bars or straight bars

(Longitudinal Joint.
Longitudinal steel not shown)



