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ASPHALT PAVEMENT SOLUTIONS -
FOR LIFE (APS-FL) PRESENTATION

e LLAP background and motivation
* Project methodology and deliverables
 Project current status
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FEHRL REPORT 2004/01
ELLPAG PHASE1
A Guide to the Use of Long-Life

Fully-Flexible Pavements
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ASPHALT FATIGUE ENDURANCE LIMIT CONCEPT
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CORRELATION OF STRAIN DISTRIBUTION AND PERFORMACNE
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Bottom-Up Fatigue Cracking

= "Myth or Reality?”, Prof. Molenaar (2004)

« ...does bottom-up fatigue cracking we predict...exist
or is it a myth which means that our design models
are wrong?”

= Bottom damage
= more likely develops a "zone of degradation”
= seriously doubts that it appears as a visible crack

« Longitudinal cracks can develop at the pavement
surface because of complex tire contact stresses and
develop as sharp, clearly visible cracks because of
localized stresses

%PII_IE“RS_‘[H The 10th International Conference on Asphalt Pavements. Quebec City. August 14, 2006
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TRL observations on classical fatigue

No evidence of bottom-up fatigue cracking:

- From long-term monitoring of full-scale
experimental pavements.

- In material extracted from UK motorways
that had exceeded their design life.

- From condition assessment reports and
specific investigations

LaneOne Ltd S
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Supporting evidence from elsewhere

e German Road Research Laboratory
(BASt) monitored in excess of 170

pavements for over 23 years and they
concluded (Werner, 1995) that:

“In Germany fatigue theories are only
applicable under certain conditions, If at all
for the relatively thick pavements found in
Germany. As a result fatigue theories
should be checked regarding their

universal validity”.

LaneOne Ltd 1“
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* Recap: NCAT findings
— Measured the fluctuation in asphalt stiffness and
strain as a function of temperature spectrum

— Concluded the limiting of the cumulative

distribution of asphalt strain is a rational design
criterion

e Thus we need to model asphalt stiffness over
the temperature spectrum in design analyses

* This process will enable us to calibrate the
LLAP design limits by analysis of LTPP sites
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ASPHALT MATERIALS PERFORMANCE TESTER (AMPT)
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Dynamic modulus master curve
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APS-FL national asphalt characterisation
study

Objectives

e Determine typical E* v temperature and load
duration of typical Australian mixes

e Determine typical G* v temperature and load
frequency of typical Australian bitumen

 Calibrate predictive models e.g. Hirsch

 Once calibrated can be used In the absence of
laboratory data



APS-FL national asphalt characterisation
study

* Replicate testing in overseas laboratory for
calibration purposes

 Establishes basis for comparison with overseas
mix to facilitate access to LTPP data I.e.
similar laboratory performance will imply
similar field performance



APS-FL national asphalt characterisation
study

* Analysis of laboratory test data; development
of material models for thickness design

e Report summarising relationship local and

overseas mixes; implications for technology
transfer

* Peer review of APS-FL project and research
plan; workshops with overseas experts



Long life pavement design software and manual

* Define software methodology; prepare project
brief and obtain cost estimates

* Beta version; temperature spectrum single
layer; outputs cumulative distribution of strain

o Refinement; modeling multi layer structure;
output strain distribution cumulative damage

 Final version; includes iterative loop to yield
required thickness to satisfy design criterion
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TRAFFIC, PAVEMENT TEMPERATURE & ASPHALT STIFFNESS DISTRIBUTION
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CUMULATIVE ASPHALT STRAIN DISTRIBUTION RELATIVE TO CLIMATE
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CUMULATIVE ASPHALT STRAIN DISTRIBUTION RELATIVE TO CLIMATE
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Proposed procedure to validate cumulative strain
distribution limits

 Identify and select LLAP sites I.e. deflections
reducing over the long term

* Obtain pavement composition, temperature /
traffic distribution data from long life LTPP sites

* Obtain component asphalt materials master curve
data (iIf possible)

* Run back-analyses to determine the cumulative
distribution of asphalt strain using preceding data



Long life pavement design software and manual

Proposed procedure to validate cumulative strain
distribution limits

» Postulate: the validation analyses will use the same
assumptions and relationships to be used in the design
process, thus the validated design limits i.e.
cumulative distributions of strain, will accrue the
effects of variability

e Examine durability control by specification e.g.
binder ‘richness modulus’ and benchmark fatigue 10°
cycles at 100 me



Long life pavement design software and manual

« US proposal to incorporate healing into design
process beyond our resources — time and money

e The APS-FL manual will focus industry on the
essential delivery of construction quality; this will
more than compensate for any minor inaccuracy In
modelling



APS-FL CURRENT STATUS

The project team is in place and guidelines
framed with input from key stakeholders

The national asphalt characterisation project
has been scoped, approved and samples sought

The long life pavement design software has
been scoped and costed

Information dissemination Is ongoing and peer
review Is programmed
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