Can You
Afford Noft
To Use
RAP?

The Case

for Using
Reclaimed

Asphalt

Pavement

The reclaiming of asphalt pavement begins
with the milling of an existing road surface.
It is estimated that Ohio contractors reclaim
2.6-million tons of asphalt pavement per year.

QIO

After several successful trial projects in 1980, ODOT specifications have permit-
ted the use of reclaimed asphalt pavement (RAP) in all mixes beginning with the
1981 construction season.

ODOT revisited the issue with an experimental project in 1995 on Interstate 71 in
Madison and Pickaway counties (project 214-95), which showed no discernable
difference in performance of the mix containing RAP from the all-virgin material
control mix. However, despite this nearly 25 years of satisfactory experience,
some specifying agencies still restrict the inclusion of RAP, sometimes only in
the surface course, sometimes in all courses. Some may believe that using RAP
will contribute non-specification size aggregates to the mix, resulting in paving
and finish problems. Some may be concerned about non-specification quality
materials, either the aggregate quality or the grade of the binder. However, exten-
sive research and experience have shown that RAP-incorporated asphalt concrete
mixes can equal or exceed the specifications for hot-mix asphalt (HMA) mixes
made with all virgin materials.

We could cite any number of studies that have proven the viability of incorporat-
ing RAP into new HMA. We’ll mention just a few here:

A quote from Federal Highway Administration, Publication No. FHWA-SA-95-
060, reads, “Pavement performance and detailed evaluations indicate that recy-
cled HMA that is designed and controlled during production will perform compa-
rably to conventional HMA and can improve material properties of the existing
pavement layer.”

Another study, reported in the Journal of the Association of Asphalt Paving
Technologists concluded, “In general, this study found that recycled pavements
containing reclaimed asphalt concrete materials in the range of 20 to 50 percent
by weight of the mixture in both binder and wearing course mix performed simi-
larly to conventional pavements selected to be of similar section and mix design,
traffic and (if possible) constructed by the same contractor.”?

A study done at the National Center for Asphalt Technology analyzed the effects
of using RAP on the quality of binder in asphalt pavement mixes in Georgia. The
conclusion reads, “No statistically significant differences were found between the
recovered asphalt properties (penetration and viscosity) of these virgin and recy-
cled pavements in service.””

The definitive study on the effects of RAP on binder quality was done under the

National Cooperative Highway Research Program, Project 9-12, “Incorporation
of Reclaimed Asphalt Pavement in the Superpave System.” The final report
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includes the statement, “Use of RAP has proven to be economical
and environmentally sound. In addition, mixtures containing
RAP have, for the most part, been found to perform as well as
virgin mixtures.”*

And, a study of RAP quality done in Iowa® found that “even
though the RAP is from private, commercial and other pave-
ments, the documented uniformity permits use of significant
portions in high quality asphalt mixes.”

So, although the RAP may require some additional processing,
it has been well documented that mixes using RAP can readily
meet or exceed the specifications for all asphalt mixes. With
that said, however, what is the incentive for using RAP in new
asphalt paving mixtures?

Although environmentally speaking it’s a worthwhile objective
to minimize the amount of material which must be disposed of
in landfills, the bottom line has to do with cost. Every customer
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RAP is hauled back to the HMA plant and stockpiled for pro-
cessing into new HMA.

is aware that the costs of construction, including asphalt paving,
have been heading upward, as increasing fuel costs impact all
construction and manufacturing. In a recent customer survey
conducted by FPO along with several customer groups, cost
was listed most frequently as the major problem facing agencies
in improving the quality of their pavements. Well, the use of
RAP not only saves the cost and environmental problems asso-
ciated with disposal, but, it actually reduces the cost of produc-
ing new HMA.

How does the use of RAP reduce the cost of manufacturing an
asphalt paving mixture? First, because the owner requires the
removal of the deteriorated pavement before resurfacing, RAP
is most often reclaimed by milling one or more layers from an
existing pavement. Thus the RAP is generated as a necessary
part of the rehabilitation process. This material must be

RAP from the stockpile is loaded across a coarse screen into
the RAP cold-feed bin.



RAP is then conveyed through a set of secondary, vibratory
screens.

After processing, the RAP being conveyed to the mixing
drum is a very uniform product.

disposed of or stored for re-use or recycling. If recycled into
new HMA, the RAP can replace an equal weight of virgin
aggregates and asphalt. Most of the savings comes from
reclaiming the relatively expensive asphalt binder contained
in the RAP. The range of savings realized by incorporating
RAP has been reported to be 14 percent for 20-percent RAP
utilization to 28 percent for a 40-percent RAP mix.° Clearly,
using more RAP is the way to reduce the cost of asphalt
paving.

Presently, only more-moderate amounts of RAP are com-
monly used in producing HMA. Older Types of asphalt
plants are incapable of processing more than about 10 per-
cent RAP into new specification material, while the most
modern double drum and counter flow drum mixers may be
capable of processing up to 40 percent. With such a strong

financial incentive, advances in technology will certainly
continue to increase the industry’s ability to use greater per-
centages of RAP in new mixes.

Our path for the future is clear. To keep costs within the pub-
lic’s purchasing power, we must implement the continually
improving technology to increase our use of reclaimed mate-
rials, while paying careful attention to our quality assurance
in order to see that quality is maintained. In this way we can
continue to offer the greatest value in pavement to our cus-
tomers. Conversely, to realize the greatest economy, owner
agencies should adopt specifications that allow the use of
RAP with appropriate quality control provisions to ensure
that quality is not compromised.
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