
6/18/2013

1

End Region Detailing of Pretensioned 
Concrete Bridge Girders

End Region Detailing of Pretensioned 
Concrete Bridge Girders

Trey Hamilton, PE, PhD, Univ. of Florida
Brandon E. Ross, PE, PhD, Clemson Univ.

Technical Coordinator: Sam Fallaha, PE
FDOT Contract BDK75 977-05

2 of 57

Presentation Outline

 Prestressing basics

 Background  on end region reinforcement

 FIB54 Test Program – Service and Ultimate

 FIB63 Test Program – Service

 Findings
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End Region
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Effect of Prestressing
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Prestressing-Hoyer Effect

Flame-cut

Unstressed strand 
expands back to 
original diameter

Girder

strand

Girder

strand

Concrete restrains 
expansion of strand
Result: tension stress
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Prestressing-Transfer Length

Transfer Length (60ds)

Tendon
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Prestressing-Transfer Length
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Prestressing Effect-Splitting

ez
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Splitting-Web
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Splitting-Flange
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Prestressing Effect-Partial Debonding

Excerpt:
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Ultimate Strength-Strut and Tie
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Ultimate strength-Strut and Tie

Considerations
Factored Load

Flange Geometry
Bearing 

Geometry
Strand Locations
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Lateral-Splitting Failure
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LRFD “Confinement”
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FDOT Standard Details
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Research Approach

FIB54: Flange Cracks & Ultimate Capacity
FIB63: Web Cracks

Finite Element Analysis
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FIB54
 10 Specimens (5 beams)

 Fabrication
 Strain data 
 Crack data

 Load tests
 Behavior
 Capacity
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FIB54 Reinforcement and Prestressing Scheme
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FIB54 Reinforcement and Prestressing Scheme
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FDOT Confinement

Modified Confinement No Confinement 
(2)
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No Bearing Plate

Bearing Plate
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FIB54 Debonding

45% debonded

13% debonded
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FIB54-Results
Flange Splitting Cracks
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Analytical Program
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FEA + Experimental-Transfer Length

Stage 1 – outer strands released Stage 2 – all strands released
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FEA + Experimental-Web Stresses
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FEA + Experimental-Transverse Tension

32 of 57

FIB54-Topping
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Shear-span = 10 ft.
a/d ~ 2

FIB54 w/ 8 in. deck
50 ft. long
44 ft. span

62 in.

0.6in. Dia. strands

FIB54-Test Setup
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FIB54-Test Procedures
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FIB54-Test Procedures
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FIB54-Test Procedures
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FIB54-Test Procedures
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FIB54-Results
Ultimate Capacity
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Lateral-Splitting
(4) specimens

Failure Modes

Web-Shear
(4) specimens

Bond-Shear
(2) specimens
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Ultimate Capacity-Transverse Strain
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Ultimate Capacity-Transverse Strain
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FIB63
 4 specimens (2 beams)

 Monitor cracks after release

 Load test
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FIB63 Reinforcement and Prestressing Scheme
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FIB63 Test Specimens
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Web Splitting Cracks
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Web Splitting Cracks
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Conclusions-Ultimate Strength

 Horizontal reinforcement – Negligible

 Bearing plate - 9% to 21% improvement

 FDOT confinement reinforcement-13% increase over 
no reinforcement

 Bonded Strand - 43% increase for strands placed 
under web
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Conclusions–Flange Splitting

 Tension stress
 Outer strands
 Hoyer effect

 Strategies
 Bonded strand arrangement
 Confinement reinforcement
 Bearing plate
 Partial debonding
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Conclusions–Web Splitting

 Post-tensioning (PT)
 Promising
 Additional research

 Large diameter bars (LB)
 Reduce crack width
 No effect on crack length

 45% strand shielding (SL)
 Shorter, smaller cracks
 Affects strength
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Thank You
 Experimental work conducted at

M. H. Ansley Structures Research Center
 Many thanks to Sam Fallaha and the Center’s 

staff!
 David Allen
 Adam Brennan
 Frank Cobb
 Steve Eudy
 Tony Hobbs
 Will Potter
 Paul Tighe
 David Wagner
 Chris Weigly
 Steven Nolan, P.E., FDOT Structures Design Office
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Wish List

Bottom Flange

Flange Strands

Flange Strands

Web Strands


