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® Critical Location: Top of
Subgrade

® Distress: Subgrade or structural
rutting

® Thicker or stiffer pavements
disperse stress




® Critical Location: Bottom of
Asphalt Pavement

® Distress: Fatigue Cracking
® Pulling pavement apart
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PG 76-22 Shingle Asphalt
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* Protect our pavements
* Performance is king!

* We used to assume 100% of the asphalt
binder ...

 We used to assume somewhere between
70 and 85% of the binder...

* New low temperature properties




« How do | make sure our pavements are
oing to perform?
« Cracking test - Ideally!
* Volumetrics properties - Hasn’t worked so far!
« Some kind of binder test - Let’s give it a shot!
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Roadway Owners

* | now have a surrogate cracking measure
« But how will | choose to implement this?
« Change in policy/testing capabilities?
« Many states were moving away from
doing chemical extractions
* Do | put this on the contractors?




What Does This Change
Mean to Me?

* Contractors
e MORE TESTING!!!

* Change the way business is done and
mixtures are created
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What Do | Have to Do?
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Asphalt Content




Asphalt Binder Properties







The Same,
But Different



* Could we use a softer
inder?

* Recycling agents

Do | add more binder?

What do | do?




History of Mix Design (Courtesy of Shane Buchanan)

eBarber Asphalt Paving Company
eAsphalt cement 12 to 15% / Sand 70 to 83% / Pulverized carbonite of lime 5 to 15%

oClifford Richardson, New York Testing Company

eSurface sand mix: 100% passing No. 10, 15% passing No. 200, 9 to 14% asphalt

eAsphaltic concrete for lower layers, VMA terminology used, 2.2% more VMA than current day mixes or ~0.9%
higher binder content

*Hubbard Field Method (Charles Hubbard and Frederick Field)

eSand asphalt design

*30 blow, 6” diameter with compression test (performance) asphaltic concrete design (Modified HF Method)

A mQOUO Z -—w

eFrancis Hveem (Caltrans)
eSurface area factors used to determine binder content; Hveem stabilometer and cohesionmeter used
e Air voids not used initially, mixes generally drier relative to others, fatigue cracking an issue
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*Bruce Marshall, Mississippi Highway Department
eRefined Hubbard Field method, standard compaction energy with drop hammer
e|nitially, only used air voids and VFA, VMA added in 1962; stability and flow utilized

oAmSsSOor

¢ Superpave
e Level 1 (volumetric)
e |evel 2 and 3 (performance based, but never implemented



http://asphaltmagazine.com/history-of-asphalt-mix-design-in-north-america-part-2/

Balanced Mix Design is NOT

* A mix design as we define it
today

e The silver bullet

OVulnerability current exists

OFind the chinks in the armor &
put research there




Balanced Mix Design Definition

- “Asphalt mix design using performance
tests on appropriately conditioned
specimens that address multiple modes
of distress taking into consideration
mix aging, traffic, climate and location
within the pavement structure.”

« Use the right mix for the job!
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Durability (Cracking)

e Cracking is more challenging
* What type of cracking?

Thermal

Reflective

Top-down load related
Bottom-up Fatigue






BMD Approaches

e Three general mix design
approaches.

1. Volumetric Design w/
Performance Verification

2. Performance Modified
Volumetric Design

3. Performance Design
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Volumetric Design w/ Performance Evaluation

or



Little Debbie Mix Design




Volumetric Design w/ Performance Verification

Performance
Modified
Design
Design w/
Performance
Verification

Innovation Potential = Very Low
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Volumetric Design w Performance Verihcation
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O Volumetric Design w/ Performance

Verification —straight Superpave with
verifying performance properties; if the
performance is not there, start over and
re-design the mix. Volumetric
properties would have to fall within
existing AASHTO M323 limits.

Example States: lllinois, Louisiana,
New Jersey, Texas, Wisconsin
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Performance Modified Volumetric Design

or



Amy Willis School of Mix Design
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Performance Modified Volumetric Design

Batanced Mix Design Seiect Trial Gradation;
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Dezign Binder Contant Design — the initial
| design binder content

Portormance Tass is selected using
AASHTO M323/R35
prior to performance
testing; the results of
performance testing
could ‘modify’ the

es | mixture proportions
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Performance Design

or






Performance Design
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0 I, 1€ conducting a suite of performance tests
Des'Qn at varying binder contents and selecting

the design binder content from the
results. Volumetrics would be
determined as the ‘last step’ and
reported — with no requirements to
adhere to the existing AASHTO M323
limits. Example States: New Jersey w/

Innovation Potential = draft approach
Medium / High

Performance Design

a Oldcastle | aicnas

_'Fm:




Solutions for Today’s Problems

Recognize performance issues related to
dry mixes in some areas. (Note: Many
performance issues are caused by factors
outside the mix design.)

Increase understanding of the factors which
drive mix performance

Design for performance and not just to “the
spec”.

Start thinking outside of long held “rules
and constraints”

Innovate!




The freefall of RAS usage has seemingly stopped
New methods of mix design will be what allow RAS
to be used if it is a viable source material
Ultimately, it is all about performance.
RAS properties impact performance

* Consistent and fine grind

* Clean sources




THANK YOU!

Richard Willis, Ph.D.
rwillis@asphaltpavement.org

HATIONAL ASPHALT
PAVEMENT ASSOCIATION
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