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PCINE Bridge Technical Committee
• Established in 1990 
• State DOT’s Engineers, Consultants & Precasters
• Focused on Updating and Developing Regional 

Standards for ABC Bridge Construction since 2004
State DOT’s
Tim Fields– CTDOT
Bryan Reed - CTDOT
Robert Bulger - Maine DOT
Brian Reeves – Maine DOT
Alex Bardow - MassDOT
Maura Sullivan – MassDOT
Edmund Newton – MassDOT(retired)
Duane Carpenter – NYSDOT
Michael Twiss – NYSDOT
Jason Tremblay –NHDOT
David Scott - NHDOT
Mike Savella - Rhode Island DOT
Rob Young – Vermont AOT

Precasters
Rita Seraderian - PCI Northeast
Joe Carrara - J. P. Carrara & Sons
Ben Cota - J. P. Carrara & Sons
Chris Fowler - Oldcastle  Precast
Jared Steller  - Dailey Precast
Scott  Harrigan – Fort Miller
Chris Moore – United Precast
Troy Jenkins - NPP
Consultants
Michael Culmo – CHA Consulting, Inc.
Eric Calderwood - Calderwood Engr. 
Vartan Sahakian -Commonwealth Engr.
Darren Conboy - Jacobs Engr.
Ed Barwicki - Lin Associates



• Box Beams have limitations
• Multi-step fabrication process
• Geometric limitations
• Durability concerns
• Closed cells limit inspection

Why Develop a New Bridge Section?



Indiana Adjacent Box Beam Bridges



Indiana Adjacent Box Beam Bridges



Indiana Adjacent Box Beam Bridges



Indiana Adjacent Box Beam Bridges



• Started in 2006 – Completed in 2008
• Open Double-Tee, Single-Pour Production
• Reduced Fabrication and Installation Cost
• Width varies from 8 ft to 12 ft
• Spans: 20 ft to 80 ft
• Works well for Accelerated Construction (ABC) 

Development of the NEXT Beam



2009

2010

2011

2012

2011-12

2013

First NEXT 
Beam Cast

Logan Airport 
uses NEXT 
beams for 
Runway 
Extension and 
new Airport 
Viaduct

First NEXT D 
bridges are  
built in Maine
& Vermont
MA and NY 
Build first 
Bridges

First
NEXT F
Bridges built
York ME and 
Kittery ME

First Curved 
Flange Project

NJ and RI build 
their first 
projects

NY built First 
Lateral 
Slide

2 Bridges 

7 Bridges 

18 Bridges 25+ Projects

TIMELINE NEXT Beam Developed in 2008



• 2015 NEXT Beam Guidelines – Updated w/ NEXT E 
• 2021 Second Edition of NEXT Beam Typical Guide 

Details released

Development of the NEXT Beam



NEXT Beam Shapes
NEXT “F” plus 8” CIP Deck
• No Forming between Flanges
• Easily Accommodates Vertical 

Curves w/CIP Topping
• Easily Handles Camber Variations 

between Members

NEXT “D” no CIP Deck
• No CIP Topping/Deck
• Best Section for ABC

NEXT “E” plus 4” CIP Deck
• Uses Less Topping & Reinforcement
• Flange Connection Made with CIP
• Easily Accommodates Vertical Curve
• Easily Handles Camber Variations 

between Members



Depth 24” – 36” in 4” increments
Typical Span Range  20’ – 80’
Width will vary 8’-0” – 12’-0”

Development of the NEXT Beam



Development of the NEXT Beam

1

NEXT “E” BEAM
• Top flange to act as bottom 

portion of the deck
• Shear reinforcement kept to #4 

bars to maximize cover 
• Design of deck should be based 

on conventional CIP concrete 
deck

• Hook bars in tension are 
designed



Development of the NEXT Beam

1

NEXT “D” BEAM
• Top flange is a structural deck
• Shear reinforcement kept to #4 

bars to maximize cover
• Flange connections do not need 

to be UHPC 



NEXT Beam Properties



NEXT E Beam - Typical Bridge Sections

3 vs 7

4 vs 9



NEXT D Beam - Typical Bridge Sections

3 vs 7

4 vs 8



NEXT Beam Span Length Examples 
Max Span Length Notes:
• Designs for Cross Sections on 

previous slides
• AASHTO LRFD 7th Edition
• Barriers at 457 plf and evenly 

distributed to all beams
• Assumes 3” asphalt wearing 

surface
• Composite Concrete Strength 4 ksi
• Simply supported beams
• AASHTO Span/Depth Ratios not 

considered
• Service Limit State Controlled



NEXT E Beam – Deck Details



NEXT D Beam – Deck Details



NEXT Beam Details
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NEXT Beam Details



Additional information available at www.pcine.org



PCI BRIDGE DESIGN MANUAL

Chapter 6 – Preliminary Design
6.9 Prelim. Design Charts

NEXT Type D Beams
NEXT Type F Beams

6.10 Prelim. Design Data
NEXT Type D Beams
NEXT Type F Beams

Chapter 9 – Design Examples
Example 9.7

NEXT Type 36 D
Single Span
Non-Composite Deck

Example 9.8
NEXT Type 36 F
Single Span
Composite Deck



PCI BRIDGE DESIGN MANUAL
• Preliminary Design Figures



PCI BRIDGE DESIGN MANUAL
• Preliminary Design Tables



PCI BRIDGE DESIGN MANUAL



NEXT Beam Questions

Also: Design Questions, Deck and Wearing Surface Questions and Railing Questions



NEXT Beam General Notes



Additional Design Considerations
Estimate Residual Camber Load for Beam Design

Beam Run Checks same as other Prestress Beams
• Longitudinal Reinforcing [AASHTO 5.8.3.5]
• Pretensioned Anchorage Zones [AASHTO 5.9.4.4]
• Max. Spacing Transverse Reinf. [AASHTO 5.7.2.6]
• Min. Spacing Reinf. Bars [AASHTO 5.10.3.1.2]
• Temperature and Shrinkage [AASHTO 5.10.6]
• Min. Area of Interface Shear Reinf. [AASHTO 5.7.4.2]
• Tensile Stress Limit [AASHTO 5.9.2.3.1b-1]

Construction Loading Check of Exterior Flange
• Dead Load (concrete, coping forms and temporary walkway)
• Live Load (normal construction live loads and finishing machine)
• Checked sections at web to flange interface



Top Tension Crack Control
General Rule:
Limit the top tension stresses to 0.2 ksi at release.
Limit Skew to 20 degrees.

Some DOT’s allow less tension but special details could 
allow for more

Bridge beams where minor controlled transverse cracking is 
acceptable.
AASHTO LRFD Bridge Design Specifications, Article 
5.9.4.1.2. AASHTO Table 5.9.4.1.2-1 

Management of top tension stresses at beam ends:
• 25% Debonding
• Bonded top tension reinforcement will not prevent 

cracks
• Top strands should not be used to fulfill this article 
• Spacing of mild reinforcement should be per  

AASHTO Article 5.7.3.4.

AASHTO LRFD Bridge Design 
Specifications, Article 
5.9.4.1.2. 



SHRP2 Research Project
Transportation Research Board Project
SHRP 2 - Innovative Bridge Designs for 
Rapid Renewal
ABC Toolkit

www.trb.org/main/blurbs/168046.aspx



DOT Design Information
Massachusetts, New York and Pennsylvania
• Standard Drawings
• Design Manual Information
• Specifications
• NYDOT with DGN Files



NEXT Beam Production



NEXT Beam Production



NEXT Beam Shipping



NEXT Beam Shipping



Maine DOT ProjectNEXT Beam Erection



Maine DOT ProjectNEXT Beams Erected



Maine DOT ProjectFinished NEXT Beam Bridge



South Worthington, MA – Total Precast Built in 60 Days



South Worthington, MA – Total Precast Built in 60 Days



South Worthington, MA – Total Precast Built in 60 Days



South Worthington, MA – Total Precast Built in 60 Days



Massachusetts DOT
Vermont AOT
Maine DOT
Rhode Island DOT
New Hampshire DOT
New York State DOT and New York City DOT
New Jersey DOT
Delaware DOT
Pennsylvania DOT
Virginia DOT
Connecticut DOT

States with NEXT Beam in Design/Construction:
Indiana DOT

NEXT Beam Acceptance - States with NEXT Beams



INDOT Pilot Projects

• Beam Procurement
• INDOT purchased beams for three upcoming 
construction projects through INDOT 
Procurement

• Solicited bids from all Certified Precast 
Prestressed Concrete Producers listed on 
INDOT’s Qualified Source Lists

• Prestress Service Industries, LLC was issued a 
purchase order in August 2022



INDOT Pilot Projects
• SR 341 over Dry Run

• Designer is CHA Consulting, Inc.
• NEXT 28D Beams
• 59’-0” Span, 31’-0” Clear Roadway, 0° Skew



INDOT Pilot Projects
• SR 341 over Dry Run

• Superstructure Replacement
• Semi-Integral End Bents
• Variable Depth Concrete Overlay
• April 12, 2023 Letting



INDOT Pilot Projects
• US 31 over Blue Lick Creek

• Designer is Beam, Longest and Neff (BLN)
• NEXT 36E Beams
• 73’-0” Span, 34’-0” Clear Roadway, 29°33’ Skew



INDOT Pilot Projects
• US 31 over Blue Lick Creek

• Superstructure Replacement
• Semi-Integral End Bents
• Variable Depth Cast-In-Place Deck
• April 12, 2023 Letting



INDOT Pilot Projects
• SR 49 over Ahlgrim Ditch

• Designer is H.W. Lochner, Inc.
• NEXT 32D Beams
• 47’-0” Span, 43’-4” Clear Roadway, 0° Skew



INDOT Pilot Projects
• SR 49 over Ahlgrim Ditch

• Bridge Replacement
• Integral End Bents
• Variable Depth HMA Overlay 
on Spray-Applied Membrane
• November 15, 2023 Letting



INDOT Pilot Projects
• NEXT Beam INDOT Policies & Standards (To-Do List)

• Indiana Design Manual
• Typical details refined through pilot projects

• Chapter 402 – Structure Size and Type
• 402-5.03 Costs
• 402-8.02 Superstructure Types

• Chapter 406 – Prestressed-Concrete Structures
• 406-12.02 Prestressed-Concrete Member Sections
• New figures

• Chapter 409 – Abutment, Bent, Pier, and Bearing
• 409-2.0 Integral End Bent
• 409-3.0 Semi-Integral End Bent



INDOT Pilot Projects
• Shop Drawing RFI’s

• Combine 2 – 502 bars into 
a single bar

• Reduce height of vertical 
end reinforcement by 2” to 
avoid congestion

• Modify embedded plate 
stud locations to additional 
clearance

Plan Details

RFI Details



INDOT Pilot Projects
• Shop Drawing RFI’s

• Utilize WWR in the top slab (Reminder: The IDM now includes details for WWR in 
prestressed AASHTO and Bulb-Tee beams.  Standard Spec Section 737 allows WWR in lieu 
of conventional reinforcement.)

• Revise the method of staggering closure pour reinforcement



INDOT Pilot Projects
• Shop Drawing RFI’s

• Revise the method of staggering closure pour reinforcement (all int. beams the same)



INDOT Pilot Projects
• NEXT Beam INDOT Policies and Standards (To-Do List)

• INDOT Standard Drawings
• E 707-BPBF Fabrication Tolerances
• Anticipated to be consistent with PCI guidance



INDOT Pilot Projects
• NEXT Beam INDOT Policies and Standards (To-Do List)

• INDOT Standard Specifications
• Section 707 – Precast and Precast, Prestressed Concrete Structural Members

• 707.08 Handling and Shipping
• New specifications to minimize twist of beams
• Four-point lifting with load equalizing devices

• 707.xx Repairs for Cracking in NEXT Beams
• Guidelines for Resolution of Non-Conformances in Precast Concrete 

Bridge Elements by PCI Northeast
• 707.12 Basis of Payment

• New Pay Items
• 707-12xxx STRUCTURAL MEMBER CONCRETE NEXT BEAM xx INCH 

TYPE x



Questions?
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