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Presentation OutlinePresentation Outline

•• Lateral Stability LiteratureLateral Stability Literature
•• If You Build It They Will ComeIf You Build It They Will Come
•• Lateral Stability BasicsLateral Stability Basics
•• CALTRANS SectionsCALTRANS Sections
•• Bridge Design DetailsBridge Design Details
•• Girder BracingGirder Bracing
•• Bracing ExamplesBracing Examples
•• Erection ExamplesErection Examples



Lateral Stability Lateral Stability –– ReferencesReferences

•• Laszlo and Imper, Laszlo and Imper, ““Handling and Shipping of Handling and Shipping of 
Long Span Bridge Beams,Long Span Bridge Beams,”” PCI Journal, Vol. 32, PCI Journal, Vol. 32, 
No. 6, NovNo. 6, Nov--Dec 1987, pp 86Dec 1987, pp 86--101.101.

•• Robert F. Mast, PE, " Lateral Stability of Long Robert F. Mast, PE, " Lateral Stability of Long 
Prestressed Concrete Beams Prestressed Concrete Beams -- Part 1," PCI Part 1," PCI 
Journal, Vol. 34, No. 1., JanJournal, Vol. 34, No. 1., Jan--Feb 1989, pp. 34Feb 1989, pp. 34--53.53.

•• Robert F. Mast, PE, " Lateral Stability of Long Robert F. Mast, PE, " Lateral Stability of Long 
Prestressed Concrete Beams Prestressed Concrete Beams -- Part 2," PCI Part 2," PCI 
Journal, Vol. 38, No. 1., JanJournal, Vol. 38, No. 1., Jan--Feb 1993, pp. 70Feb 1993, pp. 70--88.88.



Girder Stability Girder Stability -- LiteratureLiterature

•• Chris D. Hill, John S. Dick Chris D. Hill, John S. Dick 
and Maher K. Tadros, and Maher K. Tadros, ““PCI PCI 
Advisory on IAdvisory on I--Girder Stability Girder Stability 
during Handling and during Handling and 
Construction.Construction.”” Safety and Safety and 
Serviceability, Aspire Serviceability, Aspire 
Magazine, Winter 2009 Magazine, Winter 2009 
Issue, pp 38Issue, pp 38--40.40.

www.aspirebridge.orgwww.aspirebridge.org



Times are changingTimes are changing
Throughout the years a common question is often Throughout the years a common question is often 

asked  asked  ““How long can you make it?How long can you make it?””
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If you will build it they will comeIf you will build it they will come

Prestressed precast concrete bridge girders are Prestressed precast concrete bridge girders are 
increasing in span due to improvements in:increasing in span due to improvements in:

•• Concrete StrengthsConcrete Strengths
•• Stressing BedsStressing Beds
•• Shipping EquipmentShipping Equipment
•• CranesCranes



Concrete StrengthsConcrete Strengths

ODOTODOT’’s s 
•• 7,000 psi Transfer7,000 psi Transfer
•• 9,000 psi 28 day 9,000 psi 28 day 

KRCKRC’’ss
•• 15,000 psi 28 day15,000 psi 28 day



Stressing BedsStressing Beds



Shipping EquipmentShipping Equipment



Bigger CranesBigger Cranes

•• 80 Ton Single Pick80 Ton Single Pick



OregonOregon’’s BT90 Girders BT90 Girder



CALTRANS CALTRANS ““SUPERSUPER”” GirderGirder

•• 200 Foot Plus Spans200 Foot Plus Spans



Let The Challenge BeginLet The Challenge Begin

The Engineer of Record typically designs the The Engineer of Record typically designs the 
composite girder in its final, fully braced composite girder in its final, fully braced 
configuration.  configuration.  

The production, handling, shipping, and erection The production, handling, shipping, and erection 
responsibilities rest with the manufacture and responsibilities rest with the manufacture and 
erection contractor.erection contractor.

The Engineer of Record must ensure the girder can be The Engineer of Record must ensure the girder can be 
fabricated, shipped, and erected.  Talk to your local fabricated, shipped, and erected.  Talk to your local 
precaster during the early design phase.precaster during the early design phase.



Things Are Going To Happen!!Things Are Going To Happen!!



Engineering ChallengesEngineering Challenges

•• Lateral Stability AnalysisLateral Stability Analysis
•• Pushing The LimitsPushing The Limits
•• Modified SectionsModified Sections



Lateral StabilityLateral Stability

The girder is safe to handle during all handling The girder is safe to handle during all handling 
configurations.  configurations.  

Factor of Safety against lateral buckling instability.  Factor of Safety against lateral buckling instability.  
Recommended 1.5 minimum according to Dr. Recommended 1.5 minimum according to Dr. 
Mast.Mast.



Lateral StabilityLateral Stability

•• Girder Section PropertiesGirder Section Properties
•• Lifting GeometryLifting Geometry
•• Material PropertiesMaterial Properties
•• Level of PrestressingLevel of Prestressing
•• Initial Lateral EccentricityInitial Lateral Eccentricity



Girder Section PropertiesGirder Section Properties

•• Weak Axis Stiffness (Iy)Weak Axis Stiffness (Iy)
•• Girder HeightGirder Height



Lifting GeometryLifting Geometry

Engineer Designs it to be resting on the girder Engineer Designs it to be resting on the girder 
ends.ends.

In order for the girder to be stable the lifting points In order for the girder to be stable the lifting points 
are moved towards midspan.are moved towards midspan.



Lifting GeometryLifting Geometry



Material PropertiesMaterial Properties

•• Less Dead Load MomentLess Dead Load Moment
•• Increases Compressive StressesIncreases Compressive Stresses
•• Top Post Tensioned StrandTop Post Tensioned Strand



Initial Lateral EccentricityInitial Lateral Eccentricity
•• ¼”¼” For Strand PlacementFor Strand Placement
•• 1/161/16”” Per 10 Feet of Sweep Per 10 Feet of Sweep 
•• ¼”¼” Offset For Lifting EyesOffset For Lifting Eyes



Assumptions Assumptions 

•• CBT72, CBT84, CBT96, CBT108, & CBT120CBT72, CBT84, CBT96, CBT108, & CBT120
•• Span To Depth Ratio = 25 Span To Depth Ratio = 25 
•• 150 ft To 250 ft Girder Lengths150 ft To 250 ft Girder Lengths
•• ff’’cici = 7,000 psi= 7,000 psi
•• Maximized Strand Pattern, Maximized Strand Pattern, ssbb = 0.6*f= 0.6*f’’cici
•• Minimum Factor of Safety of 1.5Minimum Factor of Safety of 1.5



Lateral Stability of CALTRANS GirdersLateral Stability of CALTRANS Girders

CBT120CBT120

CBT108CBT108

CBT96CBT96

CBT84CBT84

CBT72CBT72



Lateral Stability of CALTRANS GirdersLateral Stability of CALTRANS Girders

CBT120CBT120

CBT108CBT108

CBT96CBT96

CBT84CBT84

CBT72CBT72



Tricks of the TradeTricks of the Trade

•• Top Post Tensioned StrandTop Post Tensioned Strand
•• Increased Lifting Eye HeightIncreased Lifting Eye Height
•• Lifting BracketsLifting Brackets
•• Additional Lifting EyesAdditional Lifting Eyes



Modified SectionsModified Sections

•• Truncated FlangesTruncated Flanges

F.S. = 1.09 F.S. = 1.85



Nebraska Nebraska –– Bunking LocationsBunking Locations



Erection ChallengesErection Challenges

•• Picking LocationsPicking Locations
•• Erection Erection 

TechniquesTechniques
•• Bearing SystemsBearing Systems
•• BracingBracing



Bearing SystemsBearing Systems

Tall Narrow Bearing SystemsTall Narrow Bearing Systems



Erection TechniquesErection Techniques
•• Two CranesTwo Cranes
•• Single CraneSingle Crane
•• PassingPassing
•• LaunchingLaunching
•• CombinationCombination



Two CranesTwo Cranes



Single CraneSingle Crane



Load PassingLoad Passing



LaunchingLaunching



CombinationCombination



CombinationCombination



Combination Combination 



Combination Combination 



BracingBracing



BracingBracing



Room for ImprovementRoom for Improvement



SummarySummary
•• Ensure the girder can be constructed, Ensure the girder can be constructed, 

shipped, and erected.shipped, and erected.
•• Engineering DetailsEngineering Details

–– Bearing System (utilize full width of flange)Bearing System (utilize full width of flange)
–– Temporary Bearing System (oak blocking)Temporary Bearing System (oak blocking)

•• Precast ManufacturerPrecast Manufacturer
–– Lifting and Bunking PointsLifting and Bunking Points
–– Temporary PrestressingTemporary Prestressing
–– Product WeightProduct Weight



Summary Summary 
•• ShippingShipping

–– Coordinate with PrecasterCoordinate with Precaster
–– Bunking locations may be modified based on Bunking locations may be modified based on 

permitting and trucking configurationpermitting and trucking configuration
•• ErectionErection

–– Site conditionsSite conditions
–– Number of cranesNumber of cranes
–– Passing and launching considerationsPassing and launching considerations
–– Bracing schemesBracing schemes



The EndThe End


