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4. Conclusions

The Transportation Pooled Fund (TPF)-5(213) demonstration
projects show that pavements with RAS can be successfully pro-
duced and meet state agency quality assurance requirements for
asphalt content, gradation, and volumetrics. This includes the
SMA mixes produced in Illinois which used 5% RAS in place of
fibers; the RAS mixes produced in Indiana and Wisconsin that used
foaming and Evotherm� WMA technologies, respectively; and the
RAS mixes produced in Missouri which used RAS, RAP, and GTR.

When RAS is used in HMA, the shingle binder increases the high
and low temperature performance grade (PG) of the base binder.
For every 1% increase in RAS, the low temperature grade of the base
binder will increase 1.9 �C; and for every 1% increase in RAP, the
low temperature grade of the base binder will increase 0.3 �C.
Therefore, on average, 3% RAS or 20% RAP would be the maximum
amount of recycled material allowed without requiring a low
temperature grade bump (6 �C) in the base binder. This corre-
sponds to a 14% binder replacement when using RAS and a 20%
binder replacement when using RAP, when considering the aver-
age asphalt content values for all the mix designs. When estimat-
ing how RAS will affect an HMA binder, agencies should consider
the RAS source (post-manufacturer versus post-consumer) and
whether a modifier is used in the base asphalt.
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