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Purpose and Learning Objectives

Purpose

The Convention provides an educational forum to learn new techniques used in
successful projects, lessons learned from development projects, and showcases a case
study allowing for discussion of the project.

At the end of this presentation you will be able to:

1) Know the difference between flexible fillers and grout

2) Understand the Design Requirements when using flexible fillers

3) Understand the Detailing Requirements associated with tendons that are injected
with flexible filler



I INDEX

- What are Flexible Fillers?
- Design Requirements

- Detailing Requirements



What are flexible fillers? | Overview

Microcrystalline wax
* Provides strand protection
* Enable tendon strand replacement

* Provides zero bond of the strand to
the surrounding concrete



I What are flexible fillers?
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Application

* Wekiva River Bridge Draped Continuity Tendons utilize flexible fillers
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I What are flexible fillers? | Application

* Wekiva River Bridge Bottom Slab Continuity Tendons utilize flexible fillers
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I What are flexible fillers? | Injection

* Filler is pumped into the ducts using positive displacement pumps in
combination with vacuum pumps

* Filler is preheated prior to injection to 212 - 240 degrees F and must be
uniform temperature

* Inject from low point, vent high points
* Lock-off pressure 30 - 40 psi




I Design Requirements | Structural Design

* Empirical equation for stress in an unbonded tendon at ultimate moment
limit state:

5.6.3.1.2—Components with Unbonded Tendons
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I Design Requirements | Structural Design

* Current Code does not provide for ‘hinge’ locations for internal
unbonded tendons

* Experimental tests show localized crack distribution
* Ref. Brenkus UF Ph.D. dissertation
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I Design Requirements | Structural Design

* Wekiva Continuity Design

in which:
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Design Requirements | Structural Design

e Additional bonded mild reinforcement added in the bottom slab near
positive moment regions

| SYMM. ABOUT G BOX GIRDER
" (UNLESS OTHERWISE NOTED

A .

‘—I i
| (] i — e
57.4Ts¢09 @ 12" =560 =

- (TOP & ?OTTOMJ FORM TRAVEL
! HOLE (TYP.)

—t | 87503 AT528 |
T f / (LF.) | EL :
— — T e H—
' I i F \ 47508
n | rsoe_ |

8Ts502a
{I.F.)

FORM TRAVELER

|
HOLE (TYP.) 10417509 @ 12"

29-87505 @ 6" (TOP)
i

1.-_ e —
' |
0'0 0RO O g o e e
},f ]
—/ | "ul 4T Ss01a '
7203 27-8TS05 @ 6" (BOTTOM)
— |




I Design Requirements | Structural Design

5.9.5.4.4b—Shear Resistance fo Pull-Out

 AASHTO Curved tendon pu ll-out The shear resistance per unit length of the concrete
. cover against pull-out by deviation forces, V,, shall be
equatlon taken as:
* Minimum Duct spacing may not be v, =47, (5.9.5.4.4b-1)
adequate for shear resistance in which:
* Careful consideration must be taken ¥, =0.15d ;A1 (5.9.5.4.4b-2)
during design phase to provide where:
adequate cover between dUCtS to resist ¥. = nominal shear resistance of two shear planes

d eviation fO rces per unit length (kips/in.)

¢ = resistance factor for shear, 0.75
degr = one-half the effective length of the failure plane
in shear and tension for a curved element (in.)
'+ = design concrete compressive strength at time of
application of tendon force (ksi)
L = concrete density modification factor as
specified in Article 5.4.2.8
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I Design Requirements | Structural Design

* Losses in prestressing due to heat effects from hot wax injection must be
determined

* Full scale mock-up test required per the Project Specifications




I Detailing Requirements | Duct Considerations

* Smooth HDPE pipe used for internal bottom slab continuity tendons are larger
diameter than typical corrugated duct used for bonded internal tendons

* Bottom slab thickness must be sized to fit the longitudinal internal bottom slab

continuity tendons between the top and bottom mat of reinforcement, or the
haunch must be sized to accommodate all tendons




I Detailing Requirements | Duct Considerations

* Provide adequate extension past the bulkhead to allow for couplers or fusion butt
welds.
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I Detailing Requirements | Structural Design

* Diabolos are form voids that create a curved conical surface which can
accommodate external tendon routing from a wide range of entry angles
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I Detailing Requirements | Structural Design

* Diabolos continued..
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I Detailing Requirements | Structural Design

* Diabolos continued...




I Detailing Requirements | Structural Design

* Diabolos continued...

Diabolo radius must be sized such that the strand will not bear at the face of the deviator
- This is a 3D graphical design requirement



I Detailing Requirements | Structural Design

* Diabolos continued...

Diabolo Diameter must be not be oversized to limit tendon duct distortion

- A diameter 4" greater than the duct OD is ideal



I Detailing Requirements | Structural Design

* Deviator Reinforcing

Stirrups are provided for each tendon to resist tendon deviation forces



I Detailing Requirements | Structural Design

 Stirrups must be
detailed to resist radial
uplift forces for varying
bearing lengths

* Bearing length varies
based on the tendon
geometry project wide




I Detailing Requirements | Structural Design

* |nternal Tendon Deviation Reinforcement
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Hairpins provided to resist radial deviation forces. Bend profiles in the stiffer HDPE
duct can be achieved by bending duct against hairpins that are tied to the
reinforcement mat.



I Detailing Requirements | Structural Design

e Tendon Profiles per FDOT Standard Index 21801

TYPICAL PROFILES FOR TENDONS WITH FLEXIBLE FILLER
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I Detailing Requirements | Structural Design

* Tendon PT hardware (flexible filler)
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I Detailing Requirements | Structural Design

* Tendon filler material designation must be listed in the PT Stressing Data in the Contract
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| (?)CONCLUSION | Q&A

I A Jerry Pfuntner, P.E., S.E. P.Eng.
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