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Introduction

3

)
JS (Hibbit, K., And Sor
Permanent deformation of layers (known as rutting or shoving)
Asphalt cracking (known as fatigue cracking These methods have been used by many researchers:

The main input par

y Lnadn.lg y Mallela and Geor

« Material Propertie Uddin et al. 1994,

4 Laycrs Th it Cho et al. 1996,

Numerical simulation leads to an inclusive understanding of the Hadi and Symons 1996,

distribution of stress, strain and mechanical behaviour in all pavement Myers et al. 2001 :
s under the wheel loads. gt

Duncan et al. 196

Tutumluer et al. 2003,
Gedafa 2006
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Method

The main focus is on numerical modelling of pavement layers and materials

E approach and linca

Geometry of analysis consists of 2D and 3D

Material modelling will be developed from simple linear elastic modelling and will
go toward more complicated modelling.

is performed statically and dynamically and results are compared

Curtin University




28/09/13

Background Theory

Theory

Burmister (1943) developed the essential Linear elastic

equations, and developed sets of tabulated Nonlinear elastic

solutions, (e.g. Acum & Fox, 1951) Elastoplastic-without res;
strains

Development Elastoplastic-with residual
Need for unified and mechanis strains
constitutive models for pavement materials

including:

elastic, plastic, cre
microcracking, fai
mechanical and th

loadings
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Model Characteristics Analysis of Pavement response

Results of the first model
Loading Radius 92 mm !

Base 40, 50 cm

— -CIReLY
Subgrade KENLAYER

——ABAQUS

Surface defleetion (mm)

Distance from the center of loading (m)
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Analysis of Pavement response

ing asphalt thickn,

Elastic . Friction 5
Modulus Poisson e Cohesion
Ratio 3
(MPa) (degrees)
Asphalt 2800 0.4 N/A
Base 50 030
Subgrade
Asphalt
Basc
Subgrade
Asphalt
Basc
Subgrade

Thickness

Layer om)
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Results of FEM for different AC

Development of Vertical Strain

——Case 1 - Total
vertical strain

——Case 1 - Plastic
vertical strain
Case 2 - Total
vertical strain

w Case 2 - Plastic
vertical strain
= = Case 3 - Total
vertical strain

~ = Case 3 - Plastic
vertical strain

Strain (micro strain)

Time ()

Different calculated critical strains

Different behavior of .asphalt layer

Critical strain calculated for 10 cm asphalt

I<— 24 times allowable repetition

Circly 10 ABAQUSI0 KENLAYER

Microstrain

Conclusion Thank you for your attention

dynamic analysis results in lower surface deflection than static analy.
=
rom 2cm to 10cm reduces surface deflection up to i
L,
can reduce both the total and plastic strai
indicates moderately thick asphalt 1 are at | [ o ] |

ical solutions to pavement design are overlooked in favour of
very thin or very thick asphalt layers
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