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o Introduction
° Perpetual Pavement S

Asphalt Pavement Alliance (APA): : halt Technology (NCAT

Lasts longer than 50 yeg ® Designed for 40 years and 80 MSA hr of the test track (2000, 2003 and 2006) to research
® No major structural deterioration ® The rate of deflection remains constant over tigue cracking in perpetual pavements.
" time or indeed reduces . f o . . . .
renewal | ; ¢ cedreduce ® Field data suggested the existence of a limiting cumulative distribution of strain to
oading

avoid asphalt fatigue cracking.

Introduction

Cumul ain C; for Perpetual Pavements

) AAPA introduced the APS — FL project in 2011 to investigate the curre
a — " ment design system which is believed to be overly ative.

The objective of the APS-FL project is to improve the effective
. j igue Zone deployment of Long Life Asphalt Pavement structures within Australian
N s. Australia highway construction practice.
Cumulative strain distribution
caleulated for 300mm - thick asphalt N: al Asphalt Materials Ch: 2 R was introduced to
nent on standard foundation - Melbourne

he NCAT e provide hard data on the performance characteristics of typical Australian
against the C/ interim A ———— e .

—Sydney sphalt materials.
tolerable distribution . pha eria

) o 8 dense graded asphalt mixes produced by Australia’s major asphalt
ds, 12012)

producers were taken from plant production and subjected to performance

icrostrain tests (Dynamic Modulus).

NCAT (2009)
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Lab vs. Field

@ e Performance Tests

* Dynamic Shear Rheometer (DSR):
haracterize the viscous and elastic behavior
of binders at medium to high temperatures

Mastic

Recovered

Test outputs: Temperature range: 20 - 60 °C
Complex Shear Modulus, |G¥| Frequency range: 1- 10 Hz
p

hase Ang]l 0.00001 0.0001 0.001 0.01 0.1 1 (d)/l_ll\uem 1000 10000
- Reduced Frequency (Hz)
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cted Dynamic

Dynamic modul ing and construction of the
master curves can by

« Time consuming

+ Costly

* Requires trained staff
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Evaluation of Nominated Dynamic
Modulus Models

° Line of Equality (LOE)

© oo orFisatisies

Measured vs. Witczak 1-37A (Original) Model Measured vs. Wiczak 1-40D (ModIfied) Model

dulus (Mpa)

Measured Dynamic Modulus (Mp:

0.349+0.754 (/G b 0.0052 )% (6. 72 +0.011p/4 ~0.0001p/4 12 +0.006p /38 ~0.00014p /38

—1.06(Vbeff /Vla + +2. 0 eff VJa +V beff )+0.0 8-0.0001p 01pi34 /1+

08V a
7(~0.7814-0.5785log|(
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Review of Nominated Dynamic
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@ Wiczak 1-37A - Original

b0 41pl4 8.V tbeff /(V dbeff +

0021.p4 +0.0039:
8(1)

3 )12 +0.005470.p.34 /1+e1(~0.603313-0.313551log ()

Review of Nominated Dynamic
Modulus Models

O Alkhaccech

(100-VMA/100 )(90+1
1100+(0.13/G7+ [4b /VMA )T0.66 )[G T+ g

Evaluation of Nominated Dynamic
J_Modulus Models

o Line of Equality (LOE)
o Goodness of Fit Statistics

Measured vs. Hirsch Model
Jremperave & |

Massured vs. Alkhatash Modal

Modulus (Mpa)

d Dynamic Modulus (Mpa) Dynamic Modulus (Mpa)
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Cumulative Residual Distributions
Witezak 1-37A (Original) Tornado Plot czak 1-40D (Modified) Tornado Plot

@ ot Residuais

Residual = E,

predictea” Enteasurea
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Spearman’s Rank Correlation Coefficient

Evaluation of Nominated Dyn: - . X Evaluation of Nominated Dynamic
Modulus Models i o o Modulus Models

a=(Median{Group —
Median{Total /
oJTotal )>0 5 Gy*.VMA, VFB (Hirsch)

Gy*.VMA (Alkhateeh)

Hirsch Tornado Plot Alkhateeb Tornado Plot

-0.067 1
3y, By P P Pay (Witczak

. R - 0
0 05
ik Correlaton Coatic Spearman’s Rank Correlation Coct ). f (Witczak 1-37A - Original
Rank Correlation C 8, (Witczak 1-40D — Modified) !

Bottom 5%
Predicted Dynamic Modulus Values

Summary Conclusions

Dynamic moduli of ense grade alian asphalt m S 7 N (7 N 7 N 7
tested over a spectrum of temperatures, loading frequencies and confinement pr
Dynamic modulus master curves for the studied mixtures were developed and a A ZIBN ‘ AN 1 AN

database of mechanical behaviors and performance properties of the mixtures was

established

The accuracy of four most commonly used dynamic modulus predictive models was Overall Performance

evaluated

(1344 data points) . Rushicl iitycahtiydppetiofthndnaintithd: modd lsrshisusish dsatfith ¢the
‘models pruififtiions i igittidopéadaheti i typitiadated to
Himdbasdsabastetistiosl{ ol tnelshudidd nodels were developed and
Gnially. it was found that the models perform fairly poorly at

FLEXIBLE PAVEMENTS low temperatures (5 an FLEXIBLE PAVEMENT S|




Conclusions

The level of bias and error d
that the application of the nominated models to pred
Australian mixes is impractical.

Obtaining reliable dynamic modulus predictions requires
modification and calibration of the models aga Australian

(Various binder types, asphalt technologies c.g. Warm mix
asphalt,

FLEXI’BLE PAVEMENT S|

YET TO BE
DONE
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