National Center for
sphalt Technology

CAT

~~ at AUBURN UNIVERSITY

~ Ageregate Specific Gravity
_ and Mix Cracklng Tests.

60th Annual Asphalt Pavmg Conference ,
Asphalt Pavement Assouatlon of Mlchlgan
¥ ~March 29, 2016
~ Kalamazoo, Ml




As

Durability

In a number of states, there has been increasing concern
that many asphalt mixes are not as durable as they should
be. Some cases of owerlays deteriorating within a few years
have besn reported. The problems have been attributed
to & range of causes such as the use of RAS, low asphalt
contents, kow in-place density, poor guality underlying
lzyers, and freeze-thaw cyches of recent harsh winters.
Typically, for any particular case there are a number of
factors that play a part in durability problems. The root
causes can often be traced back to failing to follow basic
principles of mix design and quality assurance. The aim
of this article is to refresh our attention to those basic
principles.

Asphalt Contant

Imi the past few years, many highway agencies have
implemeanted specification changes to increase asphalt
contents of mix designs. Some have reduced the target
air void content or imcreased VMA limits in mix design.
Ingeneral, reducing the target air void content by 0.5%
or increasing the minimum VMA by 0.5% will add abowt
re asphalt o mives. Ingeegsing asphalt contents
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specific gra'nnrn;Gsbj Using a Gsb that is higher than

its true value, either by error or intent, will result in a
calculated VA that is higher than it actually is, and the net
effect will be a bower asphatt content for the mi. A small
change in the blend’s Gsb can have a significant impact

e

Voids in Mineral Aggregate (VIVIA)
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Don’t Forget the Impact of Basic Principles on Asphalt Mix

on VMA; for example, increasing Gsb by 0.02% (a change
that is within the repeatability of the tests) can increase
the calculated WALA by 1.0%. Therafore, it is incumbent on
agencies to chedk the Gsb of materials used in both mix
designs and mix production. The frequency of checking
sb should be based on historical data for how much

the Gsbwvalues change owver time for aggregate and RAP
Components.

It is also important to consider changes made to

mixtures during production. In many quality assurance
specifications, the air voids of lab compacted specimens
hawe a greater impact on the contractor's pay per kot of
mixture than asphalt content. This encourages a reduction
of asphalt content in order to maintain air voids (and
VKA, which essantially sacrifices durability in favor of
rutting resistance. Agencies can discourage this practice
by limiting the reduction of the target asphalt content
during mix production, forcing contractors to make other
adjustments in the mix to maintain volumetric properties.
This will motivate mix designers to account for changes in
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Reducing the Ia ratory compactive effort by itself will
ot necassarily increase the asphalt content of mixes, but
it can help improve mixes in ntherwa‘,lssl.lchasenahling
mix designers to uss finer gradations. In general, fine-
graded mixes are easier to compact than coarse-graded
mixas both in the laboratory and in the fisld. When
Superpave was imtreduced in rmany parts of the country,
mix designers were encouraged to use coarse gradations
in an effort to make mixes more rut resistant. A direct
impact of using high-gyration, coarse-graded mixss

was that achieving the minimum density spedfication

in the field also became much tougher. HCHRP Project
5-0(1) found the 5GC compactive effort table in AASHTD
35 to be too high. This study was published as NCHRP
Report 573. Using data from numernows projects across
the US, it showed that pavements were not densifying
under traffic to the levels achizeved in the SGC. The report
recommendad Mdesign levels 20 to 25% lower than in
B35, A few states took a more radical step and set Mdesign
to 60 or 65 gyrations for all mixes, regardless of the design
traffic bewel, and have encountered no ill effects of that
change. As long as Superpave aggregate criteria are met
and the appropriate binder grade is used, those statas
found that lower gyration levels improved mix designs
withowt causing rutting problems. The NCAT Test Track
has also prowen that 65 gyration mixes can hold up to very
heavy traffic conditions.
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Voids in Mineral Aggregate (VMA)
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Challenges with Gsb

1. Time Consuming Tests
* Reduces frequency of checking @
* Shortcuts "
2. Lack of precision
* Agency verification is not good

e Opens door for playing with
numbers




Standard Method of Test for

Specific Gravity and Absorption
of Coarse Aggregate

AASHTO Designatior
ASTM Designation:

Multi-laboratory Precision
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Standard Method of Test for
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Voids in Mineral Aggregate (VMA)
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Recommendations
RAP Aggregate Gsb

One method of determining RAP aggregate Gsb will not
work for all material types. Agencies need to evaluate
options to find the best method for their materials. The
method that gives the lowest Gsb will result in the
lowest mix VMA. This is desirable since it will lead to
higher asphalt contents and better durability.
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With the current

" Recycled Tire Rubber
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Balanced Mix Design

Cracking Resistance
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Energy Ratio
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NCAT Test Track
Top-Down Cracking Sections

H13|H12 [H11 [H10
Surface Layer
Cracking Group sections Intermediate Layer
e 7 200-ft. sections Base Layer
each section instrumented | | Granularbs
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Pooled Fund Cracking Experiment

Safer, Smarter, Sustainable Pavements through Innovative Research

Dave Van Deusen, Ben Worel
Cracking Group (North) Pooled Fund




Any Questions?
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