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Outline

ÁPart ïI

ïGraded Finite Elements 

ïViscoelasticity and FGMs

ïFinite Element Formulations

ïVerification

ïConcluding Remarks

ÁPart ïII

ïAsphalt Pavements

ïEffect of Aging

ïSimulations

ïConcluding Remarks
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Objectives

ÁDevelop efficient and accurate simulation 
scheme for viscoelastic functionally graded 
materials (VFGMs)

ÁCorrespondence Principle based formulation

ÁApplication: Asphalt concrete pavements 
(Part II)

http://www.uiuc.edu/
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Asphalt Concrete

ÁConstituents: 
ïAsphalt Binder

ïAggregates

ÁAsphalt Binder: 

ïDerived from Crude Oil

ïMany times modified with polymers to enhance 
properties

ïUndergoes oxidative aging (stiffening) with time

ÁAsphalt Concrete (Asphalt Mixture)

ïLarge fraction produced as hot -mix asphalt (HMA)

ïMost common form of pavement surfacing material 
(96% of pavement surface in United States)

http://www.uiuc.edu/
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Pavements are GRADED Structures

ÁSources:

1. Oxidative aging

2. Temperature dependence of material properties

3. Other sources (construction, additives etc.)
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Pavement Age=15years
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Complex Modulus, E* (GPa)
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Temperature (C)

Aging gradient generated using ñGlobal 

aging modelò by Mirza and Witczak
Temperature profiles generated using 

ñEICMò from AASHTO MEPDG
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Asphalt mixtures from US36 

Temperature = -20C

Asphalt Concrete is time-dependent (Viscoelastic)
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