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Research Updates

SOUTHWEST'S WIDE CRACKING PROBLEM

Wide thermal cracks are a common form of pavement distress in the

Southwest region. Despite its significance and widespread occurrences,
there is very little known about the root causes of wide cracks.
« Wide cracks are transverse thermal cracks widening to 2-10 inches.
« Thermal fatigue due to daily temperature variations can cause
initiation and excessive widening of these cracks.
The elimination of wide cracks in Arizona's asphalt pavement network is
necessary and would yield a favorable benefit/cost ratio to the

agencies in the Southwest region.

ROOT CAUSES AND DEVELOPING STRATEGIES

A research plan was developed to understand causes and mechanisms of

wide cracks and identify mitigation strategies. Forensic investigation using

data from field sites in Mesa and Phoenix were combined with simulation of
thermal cracks, and cost-effective mix design strategies.

Major findings from the research
» Climate: Higher daily temperature swings and cooling rates showed a

ARIZONA

w

pra distinct trend in Arizona pavements with a likely swings of 30 to 50 °F.
- Aging: Arizona heat accelerates binder aging and brittleness.

* Materials & mixes: Pavement using lower binder volume or stiffer,

unmodified binders increase cracking risk.

Construction quality: Inadequate in-place density promotes early crack
initiation and further deterioration.

FIX STARTS WITH BINDER SELECTION

All wide cracking sections showed severely aged

High Temperature, °C
64 70 76 A

and embrittled binders.
- Binder selection is even more critical in Arizona due to extreme
temperatures leading to excessive aging and rapid

embrittlement.

While the Superpave standard suggests a low-temperature
grade of -10°C is sufficient for Arizona, the research shows that
such binders pose a risk for premature development of cracks.

To reduce the risk for cracking, agencies should consider

moving toward a minimum low-temperature grade of -22°C.

Low Temperature, °C

Using polymer-modified binders is another highly effective

Increased risk for cracking

strategy to ensure our pavements can survive the Southwest's

extreme climate.
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Arizona State University
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“Forum united Arizond’s agencies, industry, and
academia to enhance quality of asphalt pavements
through improved and unified specifications.”

Forum for Improving Arizona’s

Asphalt Mixture Design

Specifications
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Congratulations to *“ Awais Zahid ” on winning the Support Sky
Harbor Coalition Scholarship Award.

¥ Awais Zahid, a Ph.D. student at Arizona State University, was

selected for this prestigious scholarship, awarded in partnership

with WTS.

His strong leadership skills, dedication to his academic journey, and
active involvement in SWPT projects and the community set him

apart as a deserving recipient.

We extend our deepest gratitude to every agency, contractor, and industry partner involved;

you are the cornerstones of this consortium, and together, we are building the future of our

region's infrastructure. , ,

Southwest Pavement T’x‘echnology Consortium!
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