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USE OF RUBBER-MODIFIED ASPHALT PAVEMENTS IN HIGHER ALTITUDE
AND THERMAL CRACKING ENVIRONMENTS

INTRODUCTION

Rubber modification of asphalt pavements offers a
number of benefits that help improve road
performance, reduce maintenance costs and extend
road life. Roads modified with rubber from scrap tires
are more resistant to binder aging, rutting and
cracking, and rubber-modified roads offer better
traction in wet weather events and a quieter ride.
Rubber pavements are in use across the globe in a
wide range of environments, including higher altitude
locations in the US (CA, NV, TX, CO) and in the EU
(Switzerland, Turkey). Crumb rubber from scrap tires
can be added through binder modification (the wet
process) and through mix modification (dry process
Engineered Crumb Rubber, or ECR). Although the
rubber addition processes and the modification effects
are different, these pavements perform similarly in all
environments. In higher elevation applications,
pavements can be exposed to multiple environmental
and operational stresses, including:
e Heavy truck traffic (rutting, reflective and
fatigue cracking)
e Extreme cold (promotes thermal cracking)
e Extreme heat (promotes rutting)
e High freeze-thaw activity (accelerated crack
propagation)
e High UV radiation (promotes pavement
bleaching and rapid surface cracking)
The use of Engineered Crumb Rubber (ECR) can help
manage these pavement stressors.

THE IMPACT OF RUBBER ADDITIONS ON
HIGH ALTITUDE PAVEMENT STRESSORS
Regardless of location and environment, all road
owners face similar questions: how do I manage my
roads cost-effectively, and how can I effectively
extend road life? Use of ECR in asphalt mix designs
can help answer some of those questions in high
altitude and cold weather environment paving. In the
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US and overseas, multiple independent studies have
explored the relationship between rubber and the
stressors listed above.

HEAVY TRUCK TRAFFIC

In the Chicago, Illinois area, interstate toll
highways not only experience high freeze-thaw
frequency, extreme cold (periodic -35 C winter
surface temperatures), they also support heavy
truck traffic (E pavements). Multiple

comparisons of polymer modified, wet process
rubber-modified and dry process rubber-

modified pavements have been evaluated in that
operating environment, and both pavement types
perform comparably (1, 2)). The Georgia DOT
placed a dry process ECR pavement (porous
European mix) alongside a polymer-modified
pavement on their one of the most trafficked
interstates (I-75 south of Atlanta). In a heavy
traffic, high rainfall and high temperature
environment, ECR and polymer-modified
pavements performed comparably. In early

paving efforts, ECR pavements exceeded
expectations for road life by ten years (2).

These pavement comparisons span almost 20 years of
service life. California interstate highways in the
Sierras also use rubber-modified asphalt in their
operations up to 3,000 feet in elevation (snow chains
degrade rubber pavements at higher elevations) (4).

EXTREME COLD

Some of the coldest temperatures in the continental US
occur in the northern central US. As noted earlier,
rubber pavements performed well on interstate roads in
northern Illinois during severe cold events (1). In
addition, work by Michigan Tech researchers
demonstrated excellent ECR pavement performance in
pavement temperature environments that approach -40

C 0.

Ph:(847)639-1176
Info@asphaltplus.com



http://www.asphaltplus.com/
mailto:Info@asphaltplus.com

EXTREME HEAT

Wet Process and Dry Process ECR pavements have
been placed throughout the SW US, including both
high and low desert. In these areas, temperatures
above 45 C are common. In a project comparing
polymer and ECR, TXDOT noted that ECR pavements
were more rut-resistant than the polymer pavement (6).
These researchers also noted that the bleaching rate of
the ECR pavement was substantially slower than the
bleaching seen in unmodified asphalt pavements.
TXDOT also noted that the ECR pavement evaluated
(a dense-graded, thin overlay or “TOMs mix”)
substantially outlasted the standard hot mix pavements
used in the same area.

HIGH FREEZE-THAW ACTIVITY

The same roads referenced in studies (3) and (5) are in
very high freeze-thaw regions of the US and very
heavy snowfall areas (up to 9 feet in depth). In both
cases, the ECR roads have held up well, comparable to
or better than polymer modified roads.

HIGH UV RADIATION

In the desert SW US, roadways are subjected to very
intense UV radiation, which tends to accelerate
oxidation of paved asphalt surfaces. A comparison of
west Texas and Arizona UV levels with Colorado
mountain UV levels shows that UV intensities are
about the same (7). Processed ECR pavements include
additions of antioxidants from the tire crumb that act to
impede binder oxidation (8).

PERFORMANCE SUMMARY AND
ECONOMICS

Rubber-modified roads perform well in both high and
low altitude locations. Their ability to withstand the
impacts of environmental extremes found at high
elevations makes them well-suited for paving in those
regions as long as they are not exposed to studded tires
or chains. Comparisons of various types of modified
pavements clearly indicates that polymer modified,
wet process rubber modified and dry process ECR
modified asphalt pavements perform comparably in all
environments.

Economic evaluation presented by Federal Highways
Administration (FHWA) shows that adoption of dry
process modification requires significantly less
investment compared to terminal blends (wet process)
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(. California reports that extensive use of wet process
rubber is somewhat more expensive than polymer
modification (about $1-$2 per mix ton, depending on
mix design) (4). Depending on the mix design, ECR is
typically $2-$5 per mix ton cheaper than either
polymer or wet process rubber modification. Because
they can use ECR at will in operations and because it
is less expensive, contractors generally prefer ECR as
their primary modification option where available and
permitted.
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