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Razing the roof
Recycled shingles look to benefi t asphalt 
industry struggling with economy

The long-term increase in construc-

tion material prices, coupled with 

the 2008 spike in liquid asphalt 

prices, has spurred a great deal of interest in 

fi nding ways to reduce dependence on virgin 

asphalt binders.

While reclaimed asphalt pavement (RAP) has 
a long track record—and indeed is the most re-
cycled material in the country—there is another 
material that is now getting more attention than 
before. This is reclaimed asphalt shingles (RAS). 
The 4th Asphalt Shingle Recycling Forum, held 
in November 2009 in Chicago, attracted more 
than 350 registrants, far more than past forums. 
Many of the registrants were contractors.

The main reason the industry is interested 
in RAS is that shingles contain a large amount 
of asphalt binder, 19-36%. Therefore, even a 
small percent of shingles can lead to a signifi-
cant reduction in the amount of new asphalt 
binder added to the mix. Moreover, asphalt 

shingles contain other materials, including 
fibers, fine aggregate and mineral filler, com-
monly used in asphalt pavements.

High ceiling
Asphalt roofing shingles constitute nearly 

two-thirds of the roofing market for both new 
homes and roof replacements. Roof instal-
lation generates an estimated 7 million to 
10 million tons of shingle tear-off waste and 
installation scrap annually. U.S. manufacturing 
plants generate another 750,000 to 1 million 
tons of manufacturing shingle scrap. This 
represents over 2 million tons of liquid 
asphalt available for use in asphalt paving 
mixtures, or a replacement of almost 9% of 
the current national need for liquid asphalt 
in pavement construction.

Sources of waste shingles may include 
unprocessed or processed manufacturers’ waste 
or tear-off shingles from reroofing projects. 
Manufacturers’ waste has some advantages, 
including uniformity, limited contaminants 
and no chance of asbestos, since this prac-
tice was discontinued in the U.S. in the early 
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1980s. However, manufacturers’ waste 
is geographically more restricted than 
tear-off waste from reroofing, because 
shingle manufacturing facilities are typi-
cally located in more densely populated 
areas. Therefore, the only available 
source of RAS for many contractors will 
be from tear-offs. The volume of shingle 
waste generated from tear-offs is about 
10 times that for manufactured waste.

While the number of state depart-
ments of transportation that allow waste 
shingles in their mixes is low when com-
pared with RAP, the number continues 
to grow.

Careful tearing
Obtaining a reliable supply of tear-off 

shingles free of hazardous or harmful 
materials is very important, since it af-
fects the economics and sustainability 
of the operation. Since tear-off shingles 
will typically come from roofing com-
panies that will have other options for 
disposing of their waste shingles, it is 
necessary to make the recycling process 
attractive through reduced tipping fees, 
convenient location(s), less stringent 
requirements on contaminants or other 
economic incentives.

Some contractors have used in-
novative ways to obtain clean tear-off 
shingles from roofing companies. One 
contractor uses an incentive plan for 
roofing companies. Every time a roofing 
company brings in a load of clean shin-
gles, they are given a ticket to a drawing. 
At the end of the year, the contractor 
hosts a party where the tickets are 
drawn to award items such as a large-
screen television.

Tear-off shingles will always have 
some contaminants, and it is up to the 
shingle-recycling operation to define 
what is acceptable. However, in no case 
should this include contaminants that 
are harmful to the health and safety of 
workers or the environment.

When processing tear-off shingles, 
local, state and federal regulations on 
asbestos management such as the U.S. 
EPA’s rules for National Emissions 
Standards for Hazardous Air Pollutant 
(NESHAP), Subpart M: National Emis-
sion Standard for Asbestos (30 DFR 61 
Subpart M) will need to be reviewed.

One of the main concerns with tear-
off shingles is the potential for asbestos-
containing materials. While some 
shingle manufacturers used asbestos in 
the past, this practice was discontinued 
by the early 1980s, as noted above.

An extensive review of environ-
mental issues associated with asphalt 
shingle recycling was conducted for the 
Construction Materials Recycling As-
sociation. The review of manufacturers’ 
sales literature found that while some 
asphalt-roofing products such as mastic 
and rolled roofing contained asbestos, 
“asphalt shingles were rarely encoun-
tered in the trade literature as contain-
ing asbestos.” The review of more than 
27,000 asbestos test results from shingle 
recyclers showed just over 1% of the 
samples contained asbestos.

“In many cases, the asbestos occur-
rence was attributed to other materials 
present in the sample,” said the study, 
which concluded, “The low number of 
asbestos detections from the various case 
studies is consistent with the fact that the 
majority of asbestos-containing asphalt 
shingles ceased in the late 1970s or early 
1980s, and that the typical lifetime of an 
asphalt shingle is approximately 12 to 25 
years. Given that asphalt shingles are no 
longer manufactured with asbestos, one 
would expect that over time the amount 
of discarded post-consumer asphalt 
shingles to decrease even further.”

With proper screening and testing 
of tear-off materials, the potential risk 
of asbestos-containing materials is 
extremely low. People recycling tear-off 
shingles will need to work with roofing 

companies and federal, state and local 
agencies to develop a monitoring plan 
to make sure the process is safe for work-
ers and the environment.

It is recommended that areas where 
waste shingles are dumped or stored be 
paved. This not only provides a cleaner 
facility but also will make cleanup 
easier if any materials are found to 
contain asbestos.

When asbestos testing is required, 
it is best to separate loads that have 
not been tested from the main scrap 
stockpile until testing is complete. Once 
the material passes the test requirements 
it may be moved to the main stockpile. 
Material that does not pass the required 
tests will need to be transported to an 
approved disposal area.

Inspection and testing plans for 
tear-off shingles will vary in each 
state. The shingle recycler will need to 
work with local agencies to develop 
an acceptable plan. More guidance on 
developing a plan may be found in 
NAPA Publication IS-136, “Guidelines 
for the Use of Reclaimed Asphalt 
Shingles in Asphalt Pavements,” and 
at www.shinglerecycling.org.

A shingle blend
Research and experience has shown 

that RAS can work in all asphalt mixes 
including dense-graded, stone-matrix as-
phalt and open-graded friction courses. 
The main concern when using RAS in as-
phalt mixes is the effect on the cold-tem-
perature performance of the mix because 
of the stiffness of the asphalt binder in 
shingles. However, a number of studies 
have shown that while there is a stiffen-
ing in RAS mixtures at cold tempera-
tures, it is usually not significant. When 
used at percentages where the amount 
of virgin binder in the mix is 60-70%, 

Table 1: Typical Composition of Asphalt Shingle

Component Organic Shingles (%) Fiberglass Shingles (%)

Asphalt cement 30-36 19-22

Felt 2-15 2-15

Mineral granules/aggregate 20-38 20-38

Mineral fi ller/stabilizer 8-40 8-40

  Source: Townsend, Powell, & Xu, 2007

Contents of a typical asphalt shingle. 
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no change in binder grade is normally 
required. The stiff asphalt binder in RAS 
improves rutting resistance, but does not 
appreciably affect the low-temperature 
properties of the mix.

Designing mixes using RAS is similar 
to that when using RAP. AASHTO MP 
15-06, “Use of Reclaimed Asphalt Shin-
gle as an Additive in Hot-Mix Asphalt,” 
provides a guide for areas that do not al-
ready have such a specification. AASHTO 
PP 53 provides information on mix 
design, determining shingle aggregate 
gradation and binder considerations 
when designing HMA mixtures that in-
corporate RAS as an additive. States that 
allow the use of RAS in asphalt mixes 
also have developed specifications and 
mix-design procedures for this purpose.

One of the issues with RAS has been 
how well the asphalt in the RAS and 
virgin binders blend. AASHTO PP53-09 
provides a procedure based on differ-
ences in volumetric properties between 
an all-virgin mix and mix with RAS. 
There is general agreement that the finer 
the RAS, the better the blending. The 
range of binder blending varies based on 
experience and, in some cases, advanced 
testing. The values vary between 90% 
and 40% of the binder in the RAS being 
effective in mixing with new asphalt 
binders, with finer gradations having 

higher effective asphalt contents. There-
fore, mixes using RAS will typically have 
higher total asphalt content.

Producing mixes containing RAS is 
similar to using RAP. RAS is fed into the 
plant the same as RAP using the RAP 
feed collar for drum-mix plants or any 
of the methods used to mix RAP with 
batch plants.

Agglomeration of ground shingles 
during storage needs to be dealt with 
at the asphalt plant. Common meth-
ods include:

Just-in-time grinding of shingles;• 
Blending with fi ne aggregate;• 
Blending with RAP; and• 

Breaking the RAS in the asphalt • 
plant feed.

Vibrating victory
The use of RAS from both manufac-

turers’ waste and tear-offs in asphalt mix 
is a win-win situation for owners, con-
tractors and the environment. The high 
asphalt content of shingles allows only 
small percentages of RAS to replace sig-
nificant quantities of new asphalt binder, 
saving materials and reducing costs. RAS 
use also can remove a significant amount 
of waste materials from landfills. AT

Hansen is director of engineering for the National 
Asphalt Pavement Association, Lanham, Md.

Pictured above is an asphalt shingle grinding machine. Agglomeration of ground shingles 
during storage needs to be dealt with at the asphalt plant. 

Dynamic modulus (|E*|) decreases as • 
air voids increase for most of the test-
ing frequencies and temperatures;
Examining the results at 20°C and 1 • 
Hz, the dynamic modulus increases 
15% (4,118 MPa to 4,721 MPa) as air 
voids are decreased from 8.5 to 7%;
An increase in modulus from the • 
increase in density (lower air voids) 
could result in slightly thinner pave-
ment structures for KYTC where the 
lift thickness is not less than the re-
quired minimum based on the nomi-
nal maximum aggregate size; and
The data converges at higher tem-• 
peratures or slower speeds where the 
mixture approaches a more viscous 
state and the aggregates control 
the response.

The AMPT was again used to measure 

flow number (FN) for the potential 
rutting performance. The higher the FN, 
the more rut-resistant a mixture should 
be. In the study, a deviator stress of 
600 kPa (87 psi) and 5% initial contact 
stress (30 kPa or 4.4 psi) were used 
with no confining stress. All specimens 
were tested until they reached 5% total 
strain. A test temperature of 134.4°F 
was selected using LTPPBind 98% reli-
able pavement temperature at 20 mm 
depth. This temperature is similar to 
the 50% reliability temperature at the 
pavement surface.

Based on the FN testing, the follow-
ing observations were made:

As expected, the rutting resistance • 
measured by the FN increases as the 
air voids decrease;
Reducing the air voids from 8.5 to • 

7% results in an increase in the FN 
from 68 to 91, approximately a 33% 
increase; and
The number of cycles to 5% perma-• 
nent strain increases as the air 
voids decrease.

During this project we found that an 
increase in 1.5% density can increase the 
fatigue life by 8%, the dynamic modu-
lus by 15% and the FN by 34%. While 
much of the information is as anyone 
may expect, this confirms that an in-
crease in pavement density should have 
a positive effect on overall pavement 
performance, resulting in better durabil-
ity and structure. AT

Blankenship is a senior research engineer at the 
Asphalt Institute, Lexington, Ky.
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