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OBJECTIVES

 To aid in the
development of the
next version of the
Mechanistic-
Empirical Pavement
Design Guide (M-E
PDG).

« May lead to a PAV
test that requires
less time than the

Field
Validation

Lab
Analysig

Pavement

Performance

current Superpave®
method.




FATIGUE CRACKING
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Professor Robert Lytton, Pavement Performance Prediction Symposium, 2007
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HYPOTHESIS

 The presence of moisture during aging
accelerates asphalt oxidation rates by altering
the internal structure of the asphalt binder.




OBJECTIVES

To evaluate the impact of water on the long-term
aging characteristics of asphalt binders.

To determine If there Is correlation between the
rheological properties and chemical

properties of asphalt binders
after long-term oxidative aging.




OXIDATION MASTER CURVE
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 The Time-Temperature Superposition Principle (TTSP) was applied
to construct the Oxidation Master Curves of rheological parameters
for the asphalt binders.




EFFECT OF ASPHALT SOURCE ON
AGING CHARACTERISTICS
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e The WLF model

was used to
construct aging
shift factors.

Asphalts from
different sources
have different
aging
mechanisms.
Some asphalts
oxidize faster
than the others.




EFFECT OF ASPHALT SOURCE ON CHANGE
OF A CHEMICAL PROPERTY AFTER AGING

Carbonyl Content, a.u
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e Asphalts from
different sources
have different
effects on the
change of
carbonyl content
after aging.

e« Some asphalts
oxidize faster
than others
chemically.




RELATIONSHIP BETWEEN PHYSICAL
AND CHEMICAL PROPERTIES
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There is a linear
relationship
between
physical and
chemical
properties.

PAV Aging in the
presence of water
does not affect
the linear
relationship.




RELATIONSHIP BETWEEN PHYSICAL
AND CHEMICAL PROPERTIES

Aging Shift Factor
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RELATIONSHIP BETWEEN AGING
SUSCEPTIBILITY AND COMPATIBILTY

Regression Slope
(Aging Susceptibility)
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* Aging

susceptibility is
related to
material’s
compatibility.
The higher the Gl
value, the more
gel-type the
asphalt will and
the lower its
colloidal stabllity
will be.




RELATIONSHIP BETWEEN PHYSICAL
AND CHEMICAL PROPERTY

Aging Shift Factor
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There is a linear
relationship
between
physical and
chemical
properties.

PAV Aging in the
presence of water
does not affect
the linear
relationship.




SUMMARY

 PAV aging in the presence of water
accelerates the aging process.

 There is a linear relationship between the
physical (aging shift factor) properties and
chemical (carbonyl content) properties of
asphalt binders. In addition, water does
not influence the linear relationship.




PROBLEMS?7??

 R-square is only 0.84. What is missing?
— Aromaticity, molecular weight, wax content,

sulfonic acid...?

e Oxidative Aging Kinetic Master Curve.

e T
p

nere Is a linear relationship between the
nysical (aging shift factor) properties and

C

nemical (carbonyl content) properties of

asphalt binders in the lab. How about the

—

leld Validation Sites?




Comments?
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