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Highway for LIFE

= Accelerated construction is a major portion
of this FHWA program

= “Get In, get out, stay out




Roadblocks to Accelerated Construction

= The primary concerns that owner agencies
have with respect to adopting accelerated
construction technigues are:

* Need for Quality Detalils

= Durabllity
* Design Methodologies and Training
= Construction Methodologies




“Connections for Prefabricated Bridge
Elements and Systems”

= FHWA has Iinitiated a project to develop
this manual

= This publication Is intended to provide
iInformation that will go a long way to
answering all four of the previous
concerns.

= Focus on detalls that have been used In
the past.




Connection Details for Prefabricated Bridge
Elements and Systems

Project Goals

= Gather details of Connections that have
been used on accelerated bridge
construction projects

= |nvestigate transfer of technology from
other markets into the bridge market

= Parking Garages
= Stadiums
* Buildings




All detalls needs to pass a critical test
before being published in the document:

= Does the connection result in a rapid
construction process?

Does the connection transmit the forces
netween elements effectively?

s the connection durable?

Has it performed well under traffic and in an
exposed environment?

S it cost effective and easy to construct?

f a process or connection Is proprietary, can it
e incorporated into numerous projects
without producing contracting issues?




Source of Data

= State DOT’s
= Questionnaires sent via e-mail

= Federal Agencies
= |nternational Organizations
= Researchers (previous and current)

" Producers
= Questionnaires sent via e-maill
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Connection Data Sheets

Connection Details for Prefabricated Bridge Elements Federal Highway Administration

Crgenization: |Texas Depariment of Transportation

Contact Name: [Lioyd M. Wolf, PE Phone Number:  [512-416-2279 |
Address: Bridge Division E-mail: Iwolf@dot. state be.us

112 E. 11th Street
Auslin, TX 78704

[+ [+ Precast Pier Cap | to [CaslHn-place Concrele Column

Name of Project where the detail was used [Cake Belion

Connection Details:

CaRTT

eoam |

ELEVATION

SHOMING DUCT PLACEMENT SECTION 0-0

(o e ge sisees

of botton Cap reinforaing

celumn Reins
i )

SECTION C-C

Connection Detalls for Prefabricated Bridge Elements Federal Highway Administration

Organization;  [Texas Dspartment of Tanspotation |

Contact Nams: [Lloyd M_Wolt, PE | hone Numbe; Eae e

Address: Bridge Division \peoliEpdot state be us
112 E 11th Sirest
Austin, TX 78704

Components Connected [Precast Pier Cap [Cask-inplace Coferete Column

MName of Project where the detail was used [EEEET

Description, comments, specifications, and special design procedures (attach additional sheets if necessary|

S 16w Brse sl far more infaratian on this connection

“What forces are the connection designed to transmit? (place x in appropriate boxes)

Shearl %] Moment[ 2] Compression[ %] Tersion[_ %] Tersien[ %]
‘What year was this deta first used? [— Condition et last inspection (ifknewn)[__ ]
How many limes has this detail beenused? [ ] vear of Isst inspection ]
Waould you use it again? [ iyeshoimaybe)
On a scale of 1 to 10, now would you rate the performance of this connection in the follawing cateaories”

Speed of Construction[___ (0 very slew, 10 very fast] When compared to convertional construction

Constructabilit T (0 difficulty making connection, 10 went logether easily}
Cost[T (0 expenswe, 10 cost sffective] When compared to olher connecton methods
Durability[ T (0 not durable, 10 very durable}
Inspaction Acsess[T (0 not wisibls, 10 easily inspectad)

Future Maintenance[ T (0 will need maintenance, 10 no mairtenance anticipated)

Ses rverse side for mote infarmation on (s connection




Some Information that Is

avallable today

= PCI Northeast Bridge
Technical Committee

= Guidelines for Accelerated
Bridge Construction

= Available at www.pcine.org

= FHWA

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

= Manual on Use of Self-

Propelled Modular
Transporters to Move Bridges




PCIl Northeast Document

Focuses on the use of precast concrete

Written by the PCI Northeast Bridge Technical
Committee

= Northeast State DOT’s

= PCI Fabricators

= Consultants

Includes footings
Based on ACI Emulation Design

Includes design, detailing, and construction
Information

Recommends the use of grouted splice connectors




Grouted Splice Connectors

= Emulates a reinforcing
steel lap splice

" Three companies —

non-proprietary
= Used In precast parking
garages and stadiums




Sample Page

" Guidelines and
commentary

= |llustrations an
photos

GUDELNES FOR ACCELERATED BRIDGE CoNSTRUCTION UsING

PRECAST/PRESTRESSED CONCRETE COMPONENTS

Guidelines

DML § 5 o v oA,
Figure 3.2.1.2-2 Co;npler'ed footing.

3.21.3 Construction on Piles

Construction on piles will in general follow the
guidelines for construction on soil A concrete
sub-footing may be used, or the footing can be
temporarily supported on load distribution plates
on soil.

Provisions should be made in the footing
design for grouting of the areas around the pile
tops. Grout placement is demonstrated in Figure
3.24.2.1-1 with an integral abutment section. A
footing slab would be similar.

32131 Canstruction Clearances
Provide clearance around each pile to account
for driving tolerances.

3.2.1.4 Leveling Devices

Leveling devices are critical in mamtaining
proper vertical grade control on precast concrete
substructures. Cast-in embedded leveling devices
should be used fo allow for adjustment of the
footing grade and elevation during installation.

A minimum of four leveling devices should be
specified for each spread footing component.
Each device should be designed to support half the
self weight of the footing compenent.

The component should be leveled prior to
release of the piece from the crane. A thorough
greasing of the leveling device is recommended.

Figure 3.2.1.4-1 shows a leveling screw detail.

Once the installation of the component is

PCI-NoRTHEAST TECHNICAL BRIDGE COMMITTEE

Commentary

See Section 3.2.1 commentary.

Six  inches minimum  clearance  is
recommended.  Refer to state standards for
additional gnidance.

Experience has shown that these leveling
devices provide fast and easy grade adjustment at
a minimal cost. The use of leveling shim packs is
discouraged since there 15 no way to adjust the
grades without removing the component.

During installation, there is a tendency for the
piece to rock on the diagonal corner supports,
therefore each device should be designed to
support half the weight of the component.

The effort to adjust the leveling devices is
greatly reduced if the component is partially
supported by the crane, or if if is greased.




Precast Abutments




Precast Abutments




Precast Plers




Precast Decks on Steel Framing




Precast Decks on Steel Framing

Welded swud shear

Blockout in precast slab connector (TYP)

for shear conneciors

3" (75) Min.

_ . . x
/ P "_ L, S-S </’/
1" (25) Minimumn (100}

COVE A
" SECTION A-A | Prace non-shiink pourable

Bridae Girder grout in blockout and
d - slab haunch,

TYPICAL SECTION
SHEAR STUD BLOCKOUTS




Precast Decks on Steel Framing

Tapered Blockout Remove bott after haunches have

been grouted. Grout blockout after
removal of boli.

25 mm Dia. Bolt Pipe seeve

v L L

NOTES:  The confractor is responsble for the design
Bridge Girder ofthe leveling device based on the weight

of the slabs and the number of devices.
TYPICAL SECTION
LEVELING DEVICE

Altemate devices may be substituted with
approval from the Engineer.




Precast Decks on Steel Framing

1" (25 mm) cover (TYP)
‘ Centerline of Transverse Joint

Precast concrete deck slab (TYP) )
3 (78) 3" (78) Splt sleeve connector for

258 | 258 polyethylene duct
0 |'| 61

Slab reinforcement (TYP) —\

Centeriine of Post Tensioning Duct

TYPICAL SECTION — TRANSVERSE DECK JOINT AT POST TENSIONING DUCT

‘{\ Blockout for cannection
]\ ] of post tensioning duct
* (25 mm) Min T 55 B

Post tensioning duct

256 mm x 100 mm Polyeihylene Centerline of Post Tensioning Duct

Post Tensioning Duct.
See Note A

Blockout for connection of
Post-Tensioning Duct,
See Note B

i

PLAN - BLOCKOUT FOR POST-TENSIONING DUCT

SECTION A-A




Precast Decks on Steel Framing

Cast-Inplace closure pour {TYP) Bxpansion Joint System

Precast deck slab
#5 @ 12" (#16 @ 305) Dowel between

post tensioning anchorages (TYP)

\— 3 \
Bridge girder &

End diaphragm dge girder

End diaphragm

TYPICAL SECTION - CLOSURE POURS AT DECK ENDS

NOTES:  Closure pours shown ata pier. Closure pours at abuiments similar.

Closure pour detalls may vary based on design of bridge joint,
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FRP Decks on Steel Framing

Wire Spiral (see "Spiral Detail”)

Non—shrink grout — 10 mm polymer concrete overlay

*— 50 min.

Foam dam (Typ.)'?
(Included in deck)

Deck panel e \

22 ¢ shear stud automaticclly Light gage angle

Foam bed with adhesive backing

end welded to flange in field (Tack weld to beam)

aft | i I e ;
=r pRRRE ks I plecs Existing stringer

Section A—A




Grid Decks on Steel Framing

—OMIT DISTRIBUTION BARS OVER

TPRECAST CONCRETE

\.
. 1"CLEARMIN. —~| |= — 6" MAX.

= 4

4
q

75

"\ SHEET METAL BULKHEAD

\¥SHEET METAL HAUNCH ANGLE

ATTACHED BY STRAPS OR TACK WELDS

y \“SHEAR STUD
STRINGER —

PRECAST EXODERMIC DECK
CONNECTION TO STRINGER
OTHER HAUNCH FORMING OPTIONS POSSIBLE
NOTE: OMIT DISTRIBUTION BARS OVER STRINGERS AS

NECESSARY TO PROVIDE CLEARANCE FOR SHEAR STUDS
AND LEVELING BOLTS (NOT SHOWN).




Partial Depth Deck Forms

~——Pane| (Typl

TP |ace bedding

i P \ i strip at flange
Bedding strip | g
See Table of } edge as shown
Bedding Strip

Dimensiaons

NORMAL GRADING DETAI

~— Prestressed Concrete
Fanel (Typ}

slab thickness
See Span Detal
for overhang

Details for

Bedding Strip (Typ)
Clean top flange per
adhesive manufacturer’s
recommendations

Pane |

/
J'II

4“

SHOWING STEEL BEAMS




Total Bridge Prefabrication
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Day 1

Epping Bridge Prefabrication




Superstructure Prefabrication




Project Schedule

= Gather information
= Fall 2006 through Spring 2007

= Visit states that are leaders In
accelerated bridge construction
= Winter 2007

= Develop manual
= Summer/Fall 2007

= Complete Manual
= Spring 2008




Project Delivery

= The document will be available for all
owners and designers for use In future
accelerated bridge projects

= \Website will be established on the FHWA
Highways for Life Website

www.fhwa.dot.gov/hfl/




Questions?

culmo@cmeengineering.com




