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Overview

Å Who We Are

Å Basics of Building a Beam

Å Design Pointers

Å Common RFIs

Å ASCE / INDOT - Design Topic Updates
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Å I-Girders, Box & NEXT Beams, Architectural Panels, 
     Deck Panels, Custom Prestress Sections

Å PCI Certified Production Plants
ïDecatur, IN
ïMount Vernon, OH
ï Lexington, KY
ïMelbourne, KY

ÅPrestress Transportation (PST)

Prestress Services Industries, LLC
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James Collins ð Drafting Manager

ÅEmployed at Prestress since 
January 2008
ÅPrestress has Produced over 

5,180 bridge jobs over 18-year 
career
ÅOver 3,000 projects involved 

with personally (Drawing, 
Checking, reviewing plans.)
ÅOver 700 INDOT projects
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Basics of Building a Beam
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Prestressing Bed Basics
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Bottom of the Bed

Slab on Ground

Steam Lines

Subframe

Soffit
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Uprights
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Bunker Stacks



I N D I A N A  D E PA R T M E N T  O F  T R A N S P O R TAT I O N

Pull Plates
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Strand Chucks and Stressing Jack
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Intermediate Beam Ends
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Holddowns

down

bottom of soffit

ground slab



I N D I A N A  D E PA R T M E N T  O F  T R A N S P O R TAT I O N

Holddowns
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Holddowns
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A Frames
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Bed Layout
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Bed Layout
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Design Pointers
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Camber
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Lift Loops

Å Based on PCI Handbook and Internal 
PSI Testing

Å RFI for Inclined or Additional Loops 
for Passing

Å Over RR Need 150% Capacity

Å Specification Section 707
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Standard Spec 707.08
Å Assumed Lifting Point = 

Transportation Point

Å Box Beams & NEXT 
7ĲċůƚаШӂΝЮΡĬШċŰĬШΟќ

Å I-Beams/ Bulb-Tees:
ӂĬШċŰĬШΟЮΡќ

Å PSI Checks Angled Lifting or 
љ§ƣőĲƖњШ~ĲƣőŸĬƚ
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Contract Plan Lifting Notes

Å Be Wary of Old Drawing Sets

Å Remove Note
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Welded Wire Reinforcement (WWR) 

Å Mats have 6-9 Week Leadtime

Å Enable Cage Pre-Fabrication

Å~ċǂŔůƨůШxŔůŔƣƚШŸŉШ?ΟΝШċƣШΞњ

Å Cross wire is 40% size of Main
 Ie: 0.4*0.31in2 = 0.124 in2



I N D I A N A  D E PA R T M E N T  O F  T R A N S P O R TAT I O N

End of Beam Web Congestion
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End of Beam Web Congestion

Sample Beam End Elevation Typical 401a Bar Sample WWR Beam End Elevation
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Prestressing Strand Pattern & Debonding

Å Spread Strands Across Beam Width

Å Top Flange Strands Outside of Draped Strands

Å INDOT Design Manual 406-10.0

Å Debonding Staggered in Alternate Positions, Rows

Å Avoid Debonding:
- Outermost Side Strands 
- Strands Under Web
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Prestressing Strand Pattern & Debonding

Sample Contract 
Plan Sections

Sample Shop 
Drawing Sections
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Prestressing Strand Pattern & Debonding

Sample Contract Plan Section Sample Shop Drawing  Section
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Skewed Box Beams

Å Minimize Skew as Possible

Å Clip Corners for Reduced Cracking

Å ÅĲĦŸŊŰŔǍĲШ7ŔŊШÉťĲƽƚШ?ŸŰќƣШÉŔƣШEƻĲŰũǃ

Å Design for Unevenness

Å Shims Now Included
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Beam End Notches

Å Beam End Notches Create Corners

Å Avoid or Minimize Notches

Å Lower Draped Strand

Å Provide Additional Reinforcement to 
Prevent Crack Propagation
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Common RFIs
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Request for Information (RFI)
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Box Beam Drains

Å Sized for thickness of 
ĤŸƣƣŸůШƚũċĤШыΡЮΡњШÑǃƓЮь

ÅΝњШ?ŔċůĲƣĲƖ
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Inserts at Form Seams
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Web Holes & Inserts
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Bottom Bulb Confinement Bars 

Design Manual Detail Shop Drawing Detail



I N D I A N A  D E PA R T M E N T  O F  T R A N S P O R TAT I O N

Bearing Plates

Å 7ŸƣƣŸůШ[ũċŰŊĲШ9ŸƖŰĲƖШϾњШ9őċůŉĲƖ

Å 7ĲċƖŔŰŊШÂũċƣĲƚШΝоΥњШ ċƖƖŸƽĲƖШEċĦőШ
ÉŔĬĲШыΝоΠњШÑŸƣċũь

Å Prevents Binding of Plate in Form

Å Ensure Stud Spacing Works with Bar 
Spacing
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ASCE / INDOT т Design Topic Updates
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Beam Camber
ÅWhat is prestressed beam camber?
Å(-) Downward deflection due to beam self weight
Å(+) Upward deflection due to internal prestressing
Å(=) Beam camber at release (immediately after strand detensioning)
ÅBeam camber at erection (considers increase in camber due to creep)
ÅHighly variable and hard to accurately predict (concrete stiffness, 

humidity, temperature, time)
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Beam Camber
ÅWhat issues can result from unanticipated prestressed beam 

camber?
ÅToo much camber can cause beam to interfere 

with deck reinforcement
ÅToo little camber can result in excessive fillet 

loads
ÅToo little camber can require additional fillet 

reinforcing
Deck

Fillet

Beam
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Beam Camber
ÅPrestress Services shared as-built camber data for hundreds of 

prestressed beams.
ÅDiscrepancies between predicted and actual cambers much more 

pronounced in larger beams, and under-camber much more frequent 
than over-camber in all sizes
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Beam Camber
ÅNew IDM Figure 406-12E 

provides example of fillet load 
calculations
ÅExample has been simplified by 

assuming a constant grade 
vertical roadway profile
ÅProject-specific calculations 

should include appropriate 
vertical curve corrections in 
fillet thickness calculations
ÅBeam seat elevations should 

be based on full anticipated 
camber (not 75% of calculated)
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Beam Camber
ÅHow can we better deal with 

prestressed beam camber?
ÅMake sure plans are consistent 

and clear
ÅNew IDM Figure 406-12F 

provides example of camber 
information to be shown on 
design plans
ÅContinue to evaluate predicted 

versus measured beam 
camber to determine if 
multipliers should be updated, 
but for now continue to IDM 
guidance of 1.75
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Beam Camber
ÅEffect of beam camber over time on continuous bridges
ÅIf unrestrained, beams continue to camber upwards for about 120 days
ÅContinuity is often established by pier diaphragms prior final camber
ÅPier diaphragms provide restraint against camber (halt upward deflection)
ÅSecondary positive restraining moment develop
ÅIncrease in tension at the bottom of the beams
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Beam Camber
ÅHow do we design prestressed beams to account for secondary 

restraining moments?
ÅAssume a reasonable time between beam casting and pier diaphragm 

pour (more time reduces restraining moments but constrains 
construction schedules)
ÅSecondary restraining moment might necessitate additional strands
ÅIDM 406-12.06(04) specifies between 28 days and no more than 60 days
ÅA note should be placed on the plans indicating, џÑőĲЮĤĲċůƚЮƚőċũũЮĤĲЮĦċƚƣЮ
ċЮůŔŰŔůƨůЮŸŉЮѕЮЮіЮĬċǃƚЮƓƖŔŸƖЮƣŸЮƓŸƨƖŔŰŊЮƣőĲЮƓŔĲƖЮĬŔċƓőƖċŊůдѠ
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Beam Camber
ÅÉĲĦŸŰĬċƖǃШƖĲƚƣƖċŔŰŔŰŊШůŸůĲŰƣƚШƚőŸƨũĬŰќƣШĤĲШĦŸŰƚŔĬĲƖĲĬШŔŉШƣőĲǃШ

result in a less conservative design
ÅPositive restraining moments at interior supports will offset negative 

moments due to loads that are applied to the composite section

ÅLongitudinal deck reinforcement requirements will be reduced, so 
positive restraining moments should be ignored when designing for 
negative moment capacity
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Beam Camber
ÅChanges in beam camber over time can result in secondary 

positive restraining moments in continuous structures only
ÅSingle-span (or multi-ƚƓċŰШƽŔƣőŸƨƣШĦŸŰƣŔŰƨŔƣǃШĬŔċƓőƖċŊůƚьШĤƖŔĬŊĲƚШĬŸŰќƣШ

provide any resistance to beam end rotation due to creep
ÅIntegral and semi-integral end bents are assumed to allow rotation at 

beam ends
ÂũĲċƚĲШĬŸŰќƣШŔŰĦũƨĬĲШŰŸƣĲƚШ
related to casting dates on 
plans for single-span bridges
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Beam Camber
Å2026 Standard Drawings for Elastomeric Bearing Assemblies will 

include standard load and flange plates, and standard shims that 
can be used to account for unanticipated camber
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Questions?


