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Terminology

* Accelerated Bridge Construction =
ABC

 Modular = Prefabricated Bridge
Elements & Systems = PBES =
Prefab Bridges

« SPMT = Self-Propelled Modular
Transporters



Presentation Outline

e What is ABC?

e Types of ABC Projects
— Contractor-driven Projects
—Owner-driven Projects
* Projects to advance technology

 Projects that couldn’t be done
conventionally

e Needs & Avallable Resources



Accelerated Bridge Construction

Replacement or new construction

Uses innovative planning, design,
and/or construction methods & high
performance materials

Reduces typical construction time
Maintains or enhances quality
Reduces traffic disruption
ncreases work-zone safety

Produces cost-effective, long-lasting
oridges with early openings




Prefabricated Bridges

One ABC method

Modular bridge elements or systems, or
entire bridges, built at offsite locations

Controlled offsite environment assures
guality construction

Transported to site & quickly installed, e.g.,
— Girders & partial-depth deck panels

— Full-depth precast deck panels

— Superstructure systems

— Substructure systems

— Totally prefabricated bridges



Accelerated Bridge Construction
by Use of High Performance Materials

conventional 0.5-inch diameter strands 0.6-inch diameter strands
& normal-strength concrete & high-strength HPC concrete

7 conventional .beams 4 HPC beafns

Span No. 1 Span No. 1
North Concho Westbound Mainlanes North Concho Eastbound Mainlanes

San Angelo, Texas San Angelo, Texas



Presentation Outline

=> Types of ABC Projects
=>» Contractor-driven Projects



Colorado DOT SH 86 over Mitchell
Gulch Bridge Replacement - 2002

40-ft long, 43-ft wide
single-span bridge
replaced over a
weekend

g
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No impact to
peak-hour traffic




Colorado DOT SH 86 over Mitchell
Gulch Bridge Replacement - 2002

e Costs:

e $365K low bid for conventional construction
vs.engineer’s estimate of $394K (7% savings)

» After award, Contractor proposed no-cost
change to prefabricate the entire bridge
* Benefits:
e 46-hr closure over a weekend (vs. 2-3 months)
* No impact to peak-hour traffic
* Improved safety
* Delay-related user cost savings of $500/hour



TXDOT SH 66 over Lake Ray
Hubbard Bridge — 2003

Bridge replacement
with 43 identical
precast bent caps

e
.

215 fewer days of
onsite construction



TXDOT SH 66 over Lake Ray
Hubbard Bridge — 2003

e Costs:

e $41M low bid for conventional construction vs.
engineer’s estimate of $48M (15% savings)

» After award, Contractor proposed no-cost
change to precast bent caps
* Benefits:

« Completed 215 days earlier than conventional
construction

* Improved worker safety
» Used 35% GGBFS for improved durability



Contractor-driven ABC Projects —
Tendencies

 On time (accelerated onsite
construction)

* Typically under budget (awarded bid
less than engineer’s estimate)

e Successful



Presentation Outline

=> Types of ABC Projects

= Owner-driven Projects
=» Projects to advance technology



FDOT Graves Avenue over |-4
Bridge Replacement - 2006

143-ft long, 59-ft wide
= 1,300-ton replacement
spans built in adjacent
staging area

Half-hour rolling roadblocks &
on |-4 to remove 71-ft long,
30-ft wide, 250-ton spans



GRAVES AVENUE BRIDGE

Old bridge New bridge

» 215-ft long, 30-ft wide » 286-ft long, 59-ft wide

» 4 spans: 37'-70.5-70.5-37" » 2 spans: 143'-143’

» AASHTO Type Ill beams » Florida 78” Bulb-T beams
» 250 tons per 70.5-ft span » 1,300 tons per span

» Two 6-axle SPMTs » Eight 6-axle SPMTs

Future Graves Ave. Bridge
59'-0"

S

Previous Graves Ave. Bridge




Prior to removal of span over |-4 East



FDOT Graves Avenue over |-4
Bridge Replacement - 2006

Each new span
Installed in few
hours overnight

-4 closed two
partial nights
for installations




FDOT Graves Avenue over |-4
Bridge Replacement - 2006

e Costs:

* Supplemental Agreement for Change Order to
existing contract — $570,000

e Benefits:

e Graves Avenue detour from 12 to 8 months, In
time for start of school

* |-4 lane closures from 32 nights to 4 nights
e Delay-related user cost savings of $2.2M



Mill Street Bridge over Lamprey
River, New Hampshire — 2004

Totally prefabricated
bridge, erected In
8 days

~ Placing spread footing segm'jent—é-

Prefabricated HPC
Substructure:

=10 footing segments
=11 abutment and
wingwall segments
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Mill Street
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Lamprey
River

Prefabricated HPC
Superstructure:

=7 pretensioned box
beams, each 115-ft

long x 4-ft wide 7 4
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Mill Street Bridge over Lamprey
River, New Hampshire — 2004

e Costs:

 Total bridge cost = $806,000 vs. $755,000
estimate for conventional construction (8%
Increase)

* Benefits:
« 8 days to erect bridge
e 2-month closure (vs. 5 months)

o 7/5-yr life for plant-produced HPC components
o Standardization of precast components






A [eliE-TefofoiEe
pretensioned
concrete

Type PTU-34
beams

Loop 340
Bridge over
I-35, Texas

— 2007

al & ransverse™ )
ints were constructed
re erected in finattoca




4 four-span
bridges over I-35,
each 115 ft long;
total superstructure
depth = 38 inches

Loop 340
Bridge over
1-35, Texas




Loop 340 Bridges over [-35 near
Waco, Texas — 2007

e Costs:.
« $86 per sq ft vs. $62 per sq ft conventional

 Benefits:

e Minimized impact to [-35 traffic (1-2 spans
erected per night in the only I-35 closures)

 Minimized environmental impact
e Improved aesthetics with precast concrete

e Standardization of precast components &
process



=3 —s—~n> Live Oak
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\

Panels designed
per NCHRP 12-65,
“Full-Depth, Precast-
Concrete Deck Panel
Systems” — no post-
tensioning or overlay




Live Oak
Creek Bridge,
®am 1exas - 2008

86 full-depth,
full-width deck

panels, totaling
22,400 sq ft




Live Oak Creek Bridge,

Texas — 2008
e Costs:
e $121 per sq ft deck area
e Benefits:

e Precast panels provided quality deck for this
bridge with limited access to batch plants (75
miles from nearest plant)

e Rapid onsite construction

* Implemented research that advanced precast
deck technology



Owner-driven ABC Projects to
Advance Technology —

Tendencies
« Significant onsite construction time
reduction

e Construction cost typically higher for
1t use

e Successful
 Significant technology advancement



Presentation Outline

=> Types of ABC Projects
= Owner-driven Projects

=» Projects that couldn’t be done
conventionally



E 10 East over LA 35
Span Removal

Half hour to move
In SPMTSs for
removal to final
setting of new
|-10 East span

LaDOTD I-10 over LA 35

Bridge Span
Replacements - 2006

[-10 East over LA 35
Span Installation




& | aDOTD I-10 over LA 35
Bridge Span
Replacements - 2006

[-10 West over LA 35
Span Installation

-10 West over LA 35
Span Removal

Same process
two nights later
(o] g EMAORVIVICTS
removal &
Installation




LaDOTD I-10 over LA 35 Bridge
Span Replacements - 2006

e Costs:

 Emergency contract for $1M for 2 spans
e Included $130,000 for SPMT subcontractor

e Benefits:

e |-10 detour less than 10 hours for removal &
replacement

 Delay-related user cost savings — $$$3$



NJDOT Rt. 1 over Olden/Mulberry
Span Replacements — 2005

New Jersey’s
15t Hyperbuild
Project

over Mulberry Street

Replaced 3 spans
In 3 weekends



NJDOT Rt. 1 over Olden/Mulberry
Span Replacements — 2005

e Costs:

* $3.5M low bid compared to engineer’s estimate
of $3.8M (8% savings)

e Benefits:
e Each bridge opened in less than 57 hours
e 3 spans over 3 weekends (6 days vs. 22 mo.)
* No impact to peak-hour traffic
* Anticipated 75-100 year life (vs. 50 years)
« $2M design/construction savings incl. user cost



Belt Parkway Bridge over Ocean Parkway,
New York City (Brooklyn) — 2004

ABRAHAM LIMCOLY
HIGH SCHOOL

Existing Interchange



NYCDOT Belt Pkwy. over Ocean
kaw Brldge Replacement 2004

2-span, 149-ft long,
/8-ft wide bridge to
3-span, 221-ft long,
134-ft wide bridge

No lane closures [ —msa® -G
during peak-hour
traffic




NYCDOT Belt Pkwy. over Ocean
Pkwy. Bridge Replacement - 2004

e Costs:

« $55.5M “best value” D-B award compared to
engineer’s estimate of $60.0M (8% savings);
1/3 for bridge

e Benefits:

e 256 days of site impact (vs. + 300 for low bid)
* No lane closures during peak-hour traffic

e 75-100 year life (vs. 45 years)

* Delay-related user cost savings of $25M



TXDOT [-45 Pierce Elevated
Brldge Replacement — 1997

l\ﬂ\l\\l\\\

bent caps & partial-depth o ;
deck panels



TxDOT 1-45 Pierce Elevated

Bridge Replacement — 1997

e Costs:

 $26.1M low bid compared to engineer’s
estimate of $29.4M (11% savings)

* Avg. cost = $13.66/sq ft deck area (46% of
$30/sq ft 1996 cost for new construction)

« $200,000 for advance notice to public

» Benefits:
e 226 spans replaced in 190 days vs. 1.5 years

« Delay-related user cost savings
* $100,000 per day x (548-190 days) = $36M



UDOT 4500 South over I-215E
Bridge Replacement - 2007

removal

4-lane, 173-ft long,
1,750 ton span
Installed over
weekend

Installation |

with no
Impact to
rush-hour
traffic



UDOT 4500 South over |I-215E
Bridge Replacement - 2007

e Costs:
o Additional $900,000 for use of SPMTs

e Benefits:

e |-215E closed 53 hours over a weekend
(versus 6-month conventional construction)

« 4500 South Bridge closed 10 days
e Delay-related user cost savings of $4.3M



1-80 State Street to 1300 East
Multiple Structures, Salt Lake City

June-July 2008 SPMT Bridge Moves in Program of Projects:

» 1-80W over Highland Drive » 1-80W over 500 East Street
»> 1-80W over 900 East Street » 1-80W over 300 East Street
» 1-80W over 700 East Street » 1-80W 600 East Ramp Bridge
» 1-80W over 600 East Street




-80 State Street to 1300 East
Bridge Farm

“
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|-80 State Street to 1300 East




2009 Utah DOT
SPMT Bridge Moves

Location Method
Riverdale Road over 1-84, Riverdale Sliding/SPMT
SR-26; Riverdale Road over I-15 at Interchange Sliding/SPMT
1-80 EB @ 2500 So. & 2300 E., SLC SPMT

1-80 WB @ 2500 So. & 2300 E., SLC SPMT

1-80 EB @ Echo JCT. Interchange Possible SPMT
1-80 WB @ Echo JCT. Interchange Possible SPMT
1-80 EB @ Echo Interchange Possible SPMT
1-80 WB @ Echo Interchange Possible SPMT
SR-24 Freemont River Oxbow Restoration (2 bridges) Sliding/SPMT
1-70 Wildlife Crossing Possible SPMT




WSDOT SR 433 Lewis & Clark
Brldge Deck Replacement — 2003

Replaced 3900 ft of deck
with no impact to peak-hour
traffic

R

103 full-width
full-depth precast
concrete panels




WSDOT SR 433 Lewis & Clark
Bridge Deck Replacement — 2003

e Costs:
« $18M low bid compared to engineer’s estimate
of $28M (38% savings)
* Benefits:

e Closure of 124 nights plus 3 weekends (vs. 4
years)

* No impact to peak-hour traffic
 Delay-related user cost savings — $$$$



Owner-driven ABC Projects that
Can’t Be Done Conventionally —

Tendencies

Rapid onsite construction

Typically under budget (awarded bid less
than engineer’s estimate)

Successful

ABC required due to high traffic volume
No Impact to rush-hour traffic

Significant delay-related user cost savings



Presentation Outline

»Needs & Avallable Resources



Proposed Research Project:
National Model for ABC vs.
Conventional Construction Costs

 Framework for classifying ABC project
types, e.g., emergency projects, public
safety projects

 Breakdown of all project cost impacts

(direct & Indirect) into specific
categories

 Include national delay-related user
cost model



Proposed Research Projects:
Prefabricated Component
Connections for Seismic Regions

37 States have moderate to high seismic
regions
NCHRP 12-74, Seismic Precast Bent Caps

Bridge precast substructure cap-to-column
and column-to-foundation connection
detalils

Caltrans and WSDOT taking the lead In
AASHTO / TRB / FHWA collaboration



For Effective ABC Implementation

e Make

ABC standard practice, not

just project-specific
— Shows owner’'s commitment to future

use
—Rec

e Exan

uces costs with multiple use
ple: Utah DOT - transitioning

to ABC as standard practice for
projects as appropriate



Available ABC Resources
 http://'www.fhwa.dot.gov/bridge/prefab

— Completed projects with contacts

— Framework for Prefabricated Bridge Elements
and Systems (PBES) Decision-Making

— Manual on Use of Self-Propelled Modular
Transporters to Remove and Replace Bridges

— Coming Soon: Connection Detalls Manual

e http://www.fhwa.dot.gov/HfL

« FHWA Prefabricated Bridge Elements &
Systems (PBES) Toolkit DVD



AASHTO Technology
Implementation Group (TIG)
Lead States Team for Use of Self-
Propelled Modular Transporters
(SPMTs) to Remove & Install Bridges

e Created in 2007 to promote nationwide use
of SPMTs to move bridges

* Provides technical assistance to bridge
owners

* Developing guidance:
— Applications
— Contract specifications



AASHTO Technology Implementation Group
(TIG) SPMT Lead State Team Members

Florida Utah

Tom Andres (Chair) Jim McMinimee

(850) 414-4269 (801) 965-4022
thomas.andres@dot.state.fl.us jmcminimee@utah.gov
Rhode Island Leware Construction Co.
David Fish Keith Waugh

(401) 222-2053, x 4022 (352) 787-1616
dfish@dot.ri.gov kwaugh@lewarecc.com
Louisiana Mammoet

Hossein Ghara Bill Halsband

(225) 379-1302 (281) 369-2200
hghara@dotd.la.gov bill.halsband@mammoet.com
Washington Bridge Consultant

Jugesh Kapur Mary Lou Ralls

(360) 705-7207 (512) 422-9080
kapurju@wsdot.wa.gov ralls-newman@sbcglobal.net

www.aashtotig.org, click SPMT



National Highway Institute (NHI) Course
# 134073, "Leap Not Creep:
Accelerating Innovation Implementation

 Piloted December 2008

o 2.5-hr web-conference, followed by 2-day
Instructor-led course

* Provides structured approach to
Implementing an innovation

e Students develop an Implementation Plan
— Marketing
— Commercialization, if needed
— Integration



Implementation of
Accelerated Bridge
Construction helps
transportation agencies
achieve their Mission

To efficiently & effectively move
people, goods & services



Accelerating
Bridge
Construction
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