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Objective

É To assess the implications of using unbonded tendons 
with pliable filler with respect to constructability of the 
tendon.
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Epoxy coated strand Stacked

Wire tendon



6 of 35

FDOT Design Bulletin

Issued April 30, 2014:

òThe Florida Department of 
Transportation will be 
implementing the use of wax 
filler material in lieu of grout 
for corrosion protection on 
certain post -tensioning 
tendons in the near future.ó

òAll tendons with wax filler 
material will be assumed to 
be unbonded and must be 
designed and detailed to be 
fully replaceable .ó
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Pros Cons

É 105ěC material

É Duct blockage or 
bursting

É Grease: oil separation

É Effect of voids unknown

É Material issues unknown

É Unbonded

É Material is formulated 
in plant, not on site

É Does not use water

É Corrosion prevention

É Easier to repair than 
grout

É Unbonded
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Internal and external tendons
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Alternative Filler Materials

É Grease: semisolid lubricant that composed of liquid 
base oil, solid thickener, and additives. The liquid 
base oil is a long hydrocarbon chain or cyclic 
aliphatic compounds that are usually produced 
from refining of crude petroleum oil.

É Microstructural Wax : petroleum waxes are produced 
by de -oiling of petrolatum (petroleum jelly).  
Petroleum waxes are mostly branched isoparaffinic
or naphthenic hydrocarbons and differ from paraffin 
waxes, which have unbranched straight 
hydrocarbon chains. Due to their small and thin 
crystal structure, petroleum waxes are more flexible 
than the paraffin waxes. 
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Filler Materials
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Rheology
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Filler preparation

Barrel heaters Insulation blanketTransfer of filler

Stirring Measurement
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Small Scale Injection

~5õ-0ó

4-in. HDPE duct

55 gal. barrel heated to ~105 ° C

Return line from pump
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Return line 

from specimen

pump



14 of 35

Small Scale Specimens

HDPE only HDPE with saddles

HDPE with polycarbonate tube HDPE with PVC (Shrink wrap)

HDPE with thermocouple HDPE with polycarbonate tube 

(vent)


