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Full-Depth Precast Deck Panels
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Full-Depth Precast Decks

Full depth precast deck system advantages:
e Uses standard girder shapes

 Doesn’t require special equipment

* Relatively simple technology

|-287 Cross Westchester
Expressway, New York

e Value engineering

 A+B project

e Minimize field labor

e 300,000 sq ft of precast deck
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Full-Depth Precast Panels: Current Practice

Shim pack to
support panel
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Full-Depth Precast Panels: Current Practice

*Duct Coupling
sDurability Concerns

*Extensive Duct Work
*Panel Alignment

CIP joint field works
eDurability concerns
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Full-Depth Precast Panels:

Attempts to Eliminate Deck PT
Anchorage Tube Connection
« Unreliable grouted joint interfaces
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UHPC (Ultra-High i T, O
Performance Concrete) R

* \ery expensive

« Demanding on
workmanship

No compression across deck joints = Durability Concerns
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Full-Depth Precast Panels: AccelBridge

Goal Achieved:

Maintaining compression across deck joints without PT in the panels

Simplicity | Durability Speed Cost Current system
No PT ducts in panels 0 0 o 400+ pcs
No grouted joints = a a i 20 joints

No duct couplers

400+ couplers

Save materials

12,000 1bs PT or
two girder lines
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(Comparison from example bridge: 43 ft wide,

105 ft — 105 ft span)




The AccelBridge Systems

o AccelNP: Steel girders - no post-tensioning

e AccelPB: Concrete girders with tensioned rods at pier
 AccelPC: Concrete girders with post-tensioning in the girders
o AccelPP: Concrete tub girders with external post-tensioning

Simple construction with proven technologies.
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Accel”Cc System

* No internal deck post-tensioning
 Deck compression is provided by PT internal to precast concrete girders
(no coupling, less duct work, more efficient girder)

o System is very similar to typical post-tensioned precast girders, but with an
Innovative construction sequence

PT in girder
AB, ABC Made Simple.



Accel”C System

;,—ngm..'n‘.'mf FT force becomes deck compression
—Vertical PT deviation Torce helps the girder resist load
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Accel”¢ System - Construction

Construct substructures
Erect girders
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Accel”C System - Construction

Leave a small gap between
girders at pier
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Accel”C System - Construction
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Construction

Accel”C System
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Accel”C System - Construction
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Accel”C System - Construction
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Accel”C System - Advantages
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AccelM System

* Precast deck with steel girders

» Precompression of precast deck is provided by jacking against steel girders
» Best with NSBA simple for dead load and continuous for live load detail

« Can be used for deck replacement reusing existing girders




AccelV? System

Precast deck panel af Ihis end Is composite fo the glrder

Precasst deck panels In between Is not composite 1o the girder at time of jacking
1
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| \—Jamt and Jacking frame

USE JACKING FRAME TO APPLY DECK COMPRESSION

Precast deck panels af both ends of the bridge ls composiie to the glrder

Precasst deck panels In between is nof composite to the girder at time of jacking
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JACK AGAINST END PANELS




AccelV? System

=2 {dt.‘.k!ng force

JACKING LOADS

Moment due to dead load - positive

Moment due to Jaocking - negative

JACKING MOMENT BALANCE OUT DEAD LOAD MOMENT

AB, ABC Made Simple



AccelM System - Pier Connection

Top Flange Splice for Dead Load

Bottom Flange Grouted Splice for
Live Load (Modified NSBA)
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Accel™VF System - Construction

AB, ABC Made Simple.
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Construction

AccelM System
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Construction

AccelM System
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Accel™VF System - Construction
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AccelV? System

AB, ABC Made Simple

" Distribution

plars

Girde

sirder
fop flange
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Distributlon

" Deck panel

&
Jacking Trame

SECTION A-A



AccelV* System - Advantages
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Accel”? System
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Accel”? System

Force In the tensioned rods become deck compression
Eccenfriclty creafes negative moment, helps the glrder
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Tensloning rods at pler
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Accel”B System - Construction
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Accel”? System - Construction
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Accel”B System - Construction
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Accel”? System

Deck PT anchored at the end
segment provide the
compression force

@

Deviation force produced by deck PT

Deck PTs exit end segment and assists the girder in resisting load
become external

| |
v
| [
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Accel”? System

PT is anchored on the deck end panel,
which can move relafively to the girder. —\,\

f,——f.angfrudfnaf PT force becomes deck compression

s Vertical PT deviation force helps the girder resist load
/

\

\_Post-tensioning tendon
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Accel”P System - Construction
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Accel”P System - Construction

Install PT and
Place End Panels
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Accel”P System - Construction
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Accel”P System - Advantages

Segmental
o EXpensive formwork

* EXpensive erection
system

e Special construction
experience required

AB, ABC Made Simple.

Acce|PP
No expensive formwork
Conventional erection

No special construction
experience required




AccelBridge Applications

The AccelBridge Systems are extremely versatile:

A, ABC Made Simple.

U- and I-girder shapes
Steel and concrete girders

New construction and deck replacements
Single and multiple spans

Spans Construction Girders
Single | Multi| New | Deck Replace | Conc. | Steel
AccelfP a o o B
AccelPC N 3 e
AccelPB N ) - N
AccelNP o o o = N m




Match-Cast Joints

Figure 1: Casting Bed (Every other 10’ section has concrete poured burlap curing mats on it and the others with green rebar
and blockouts showing are waiting to be match cast.)




Match-Cast Joints

Step 1 - Cast every other Step 2 — Match cast the
segment with bulkheads remaining segments
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Engineering Topics

 Need to consider camber due to stressing the deck (after
deck placement)

e Girder Stress Distribution

AB, ABC Made Simple.



Engineering Topics: Deck Stability

The deck is very thin in the vertical direction -- its stability must
be ensured under such a large compression force.

Therefore:

Checking deck stability is one of the most important tasks in
the design of the AccelBridge systems.

Theory:

» Gravity force provides the stabilizing force — buckling of the deck has to
overcome the gravity force first

 The deck stability shall consider bridge profile geometry and
construction tolerance.

A, ABC Made Simple.



Engineering Topics: Deck Stat

Gravity load

Upward force
due to curvature

Deck with curvature Deck compression

Gravity load

Deviation force
"";’05,’;';.‘3‘,5,’53” due to angle break

Deck compression
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Engineering Topics: Deck Sta

LYy vy V¥V b Yy Gravity load

4 ) 4 JDeviation force
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Engineering Topics: Deck Sta

Thread rod | Timber block Shear pocket Tf;nber block

Girder top flange

|
PLAN VIEW SECTION A-A




The AccelBridge Advantage: Durability

Typical Deck Internal PT AccelBridge

e Joints and couplers are always e PT ducts are away from deck and are
the “weak links” well protected (AccelP¢ and AccelPP)

e Chloride can penetrate through « No PT ducts (Accel¥F and AccelPB)

joints and couplers

Extremely Durable Deck System

 Precast and cured in shop environment

« Can provide zero tension in the deck

« No weak spots (no PT, no coupler in the deck)

AB, ABC Made Simple.



The AccelBridge Advantage: Deck f

#.—Grour haunch and shear pocketf of end panel

.- / Grout haunch and shear pocket of end pamr_w

All panels In between remaln free to move In the longitudingl direction
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The AccelBridge Advantage

Field Labor
Minimized

Deck Panels
Simplified

AB, ABC Made Simple.

--------

No Complicated
Equip.

A

ex Bl S R
Durability
Enhanced



The AccelBridge Advantage

Improves constructabllity; less field labor, less risk.
Offers an extremely durable deck system.

Saves money -- both upfront and over the bridge lifecycle.

ABC Made Simple.

AB, ABC Made Simple.



/&AccelBridge

Put AccelBridge to work for you.

Contact us at:

Information presented herein pertains to proprietary products.

AB, ABC Made Simple.
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