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The Next Generation of Prestressed Precast 
Concrete Deck Beam Bridges

Presented by:Michael P. Culmo, Chief Bridge Engineer, CHA Consulting
mculmo@chasolutions.com
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Learning Objectives

ÅBecome familiar with this new bridge beam product

ÅLearn why they were developed

ÅLearn the limitations of this beam

ÅUnderstand how to design and detail a deck beam bridge

ÅUnderstand how to connect deck beams
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PCI Northeast Bridge Technical Committee

ÅCommittee started in the late 
1980s
ÅMembership
ïDOTs
ïPCI Staff and Producers
ïAcademia
ïConsultants

ÅSample Developments
ïNE Bulb Tee
ïFull-depth precast deck panels
ïPrecast substructures
ïNEXT Beams
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ÅAdvantages

- Very thin structures

- Fast Construction

ÅHistorical issues

- Difficult to fabricate with voids

- Leaking through joints

Adjacent Box Beam Bridges w/o Topping Slab
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Potential Cause of Joint Failures
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ÅWe design these as a one-way slab
ïMajority of strands in the longitudinal direction
ïOnly a handful of post-tensioned strands in the transverse 

direction

Stiff edge beams Softer interior beams
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!!{I¢h άwŜŎƻƳƳŜƴŘŀǘƛƻƴέ
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ÅLive Load Distribution Factors
ïArticle C4.6.2.2.1  Beam Slab Bridges ς 

Application
ïCƻǊ ŀ сέ ŘŜŜǇ ǎƘŜŀǊ ƪŜȅΣ ǿŜ ƴŜŜŘ му ƪƛǇǎ ǇŜǊ 

foot
ïReality: We typically use a fraction of this 

force
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ÅThese bridges behave as a two-way slab
ïStiff edge beam with parapet
ïFascia beams deflect less than interiors

ÅResearch has shown that the amount of transverse prestressing/post-
tensioning required to resist these forces is significant

ÅResearch has also shown that thermal gradients can cause joint 
failure

Deflected cross-section shape

The Why Behind Joint Failure
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ÅAdd a reinforced concrete topping slab
- Improves durability issues
- Problems
ÅThickened structure
ÅAdded cost
ÅWe have seen reflective cracking over the joints

Previous Joint Leakage Solutions
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ÅTake advantage of recent research 
on deck-level connections
ÅMarry the NEXT D deck connection 

details with deck beams
Åά9ƳǳƭŀǘŜέ a solid slab bridge, which 

is covered well in the AASHTO LRFD 
BDS
ÅRecommended Guide Details 

Published in Fall 2025

PCINE Solution ς Deck Beams
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ÅSimilar to box beam with NEXT D Beam Closure 
Lapped bar reinforcement closure joint

Solid Deck Beam Details
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Deck Beam Span Ranges
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ÅStructure Depth
- Depth generally equal or less than a box beam with composite topping slab

Beam Type

Adjacent Slabs

Box Beams

NEXT Beams

Bulb Tees

Deck Beams

20 30 40 50 60 70 80 90 100 110 120+

* Can vary depending on design parameters (loads, concrete strength, etc.)

Approx. Maximum Span Length* (feet)
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ÅDeep shear key
ÅSignificant bars projecting 

from sides
ÅStraight strand only
ÅFabricators can use their 

standard fabrication beds to 
make these

- They only need to utilize new 
side forms

Key Features
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Solid Deck Beams
ÅRelatively thin beams without internal voids
ÅGood for short-span bridges
ÅTwo different details to connect these 

beams
Å Hooked bars in cast-in-place concrete
Å Straight bars in UHPC

ÅDiffer from traditional slab beams that do 
not have projecting connection bars
Å.ŜŀƳ ²ƛŘǘƘǎΥ птΦрέΣ поΦрέΣ офΦрέΣ орΦрέ
Å.ŜŀƳ 5ŜǇǘƘǎΥ мнέΣмрέΣмуέΣнмέ

Types of Deck Beams
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Box Deck Beams
ÅSimilar to solid deck beams except the 

beams are deeper and contain voids to 
reduce weight
ÅThe connections between box deck 

beams are the same as solid deck beams
ÅThese differ from traditional box beams 

that do not have projecting connection 
bars
Å.ŜŀƳ ²ƛŘǘƘǎΥ птΦрέΣ поΦрέΣ офΦрέΣ орΦрέ
Å.ŜŀƳ 5ŜǇǘƘǎΥ нпέΣнтέΣолέΣооέΣ осέΣ пнέ

Types of Deck Beams
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Spread Box Deck Beams
ÅDeeper than solid deck beams
ÅThe connection between beams is a 

short slab section
ÅThis allows for wider beam spacing and 

facilitates the incorporation of utilities 
between the beams
Å.ŜŀƳ ²ƛŘǘƘǎΥ птΦрέΣ поΦрέΣ офΦрέΣ орΦрέ
Å.ŜŀƳ 5ŜǇǘƘǎΥ нпέΣнтέΣолέΣооέΣ осέΣ пнέ

Types of Deck Beams
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Deck Beam Fabrication
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ÅLayout to get the exact bridge 
width

- Vary the beam width
- Vary the joint width
- A spreadsheet will be available 

to help with this

Cross Section Geometry
PCI Northeast Deck Beam Cross Section Calculator
This spreadsheet can be used to calculate the number of beams and the width  By:

of the joints in order to achieve an exact bridge width Checked:

Date:

Joint Width Calculations

Width of beams 58.00 feet Out to outexcluding

696 inches barrier overhangs

Width of beams 43.5 inches 35.5", 39.5", 43.5", or 47.5"

Number of Beams 13 Legend

Number of Joints 12 Input

Result

Joint width 10 7/8 inches  

Results UHPC Joint will Work See Note 1

RC Joint will not work See Note 1

Design Cross Section

Beam width 43.5 inches

Joint width@top of beam 10 7/8 inches

Average joint width (W+0.75") 11 5/8 inches

Beam Depth 21.00 inches

Number of beams 13

Number of Joints 12

Out to out width of beams 696 inches

Out to out width of beams 58.00 feet

Interior Beam Spacing 4.531 feet

Non-composite dead load DC1 (See Note 2)

Barriers Total

Parapet Load (each) for 2 parapets 914 plf

Other dead loads (sidewalks, utilities, etc.)0 plf

Closure Joints

Unit weight of joint concrete 155 pcf

Closure joint weight per joint 263 plf

Total weight of closure joints 3153 plf

Total Dead Load DC1 (per foot per beam) 313 plf

Wearing Surface dead load DW (See Note 2)

Overlay

Width of roadway (curb to curb) 55 feet

Overlay unit weight 36 psf

Overlay load (per foot of bridge) 1980 plf

Total DW (per foot per beam) 152 plf

Note 1: These 
calculations 
are basedon 
the following 
minimum 
joints widths:

7" for UHPC

13.5" for 
Reinforced 

Note 2: These 
calculations are 
based on 
distributing DC1 
and DW equally 
to each beam.  
For other 
assumed 
distributions, 
the engineer 
must calculate 
DC1 and DW.
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Live Load Distribution Factors Based on the emulation of a slab bridge
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Live Load Distribution Factors
Deck Beam Live Load Distribution Factor Calculations 
Based on AASHTO LRFD BDS 10th Edition Article 4.6.2.3 Slab Bridge By:

Legend Checked:

Input Result Date:

Bridge Information

Span Length = 60 feet For spans less than 15', use deck design strip method

Bridge width = 58.00 feet Out-to-out width of beams (excluding barrier overhangs)

Number of Design Lanes = 2 According to AASHTO LRFD BDS Article 3.6.1.1.1

Joint Width = 10.88 inches see joint width calculations

Beam Width = 43.5 inches see joint width calculations

Calculations

L1 = 60.0 feet See AASHTO LRFD BDS Article 4.6.2.2

W1 = 58.0 feet See AASHTO LRFD BDS Article 4.6.2.3

W = 58.0 feet See AASHTO LRFD BDS Article 4.6.2.4

One lane loaded

E = 305 inches per lane (AASHTO LRFD BDS Eq. 4.6.2.3-1)

Beam Spacing = 54.38 inches

LLDF 0.178 lanes per beam

More than one lane loaded

E = 168.95 inches

But not greater than 348.00 inches

Therefore E = 168.95 inches per lane (AASHTO LRFD BDS Eq. 4.6.2.3-2)

Beam Spacing = 54.38 inches

LLDF 0.322 lanes per beam

ÅIncluded in beam layout 
spreadsheet

Based on the emulation of a slab bridge

20

PCINE Recommended Guide Details

ÅDetails and design recommendations 
developed by the committee
ÅGuide Details, not standards
ÅPublished in Fall 2025
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Deck Beam Details
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Deck Beam Details
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Deck Beam Details
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Deck Beam Details
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Deck Beam Details
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Deck Beam Details

G
e

n
e

ra
l N

o
te

s

34

Deck Beam Details

G
e

n
e

ra
l N

o
te

s

33

34



12/16/2025

35

Deck Beam Details

G
e

n
e

ra
l N

o
te

s

36

Deck Beam Details

G
e

n
e

ra
l N

o
te

s

35

36



12/16/2025

37

Deck Beam Details

G
e

n
e

ra
l N

o
te

s

38

Deck Beam Details

G
e

n
e

ra
l N

o
te

s

37

38



12/16/2025

39

Deck Beam Details

T
yp

. 
B

ri
d

g
e

 C
ro

ss-S
e

ct
io

n
s

40

Deck Beam Details

T
yp

. 
B

ri
d

g
e

 C
ro

ss-S
e

ct
io

n
s

39

40



12/16/2025

41

Deck Beam Details
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Deck Beam Details
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