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

• LLAP background and motivation 
• Project methodology and deliverables 
• Project current status 
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FWD - D1-D4 Against Traffic
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Interpretation: if pavement survives 
80MSA it is above the threshold 

thickness for a “Long Life Pavement” 
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No Damage Accumulation 
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CORRELATION OF STRAIN DISTRIBUTION AND PERFORMACNE 
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Design Traffic 

Asphalt Characterisation 
Design Modulus  

(@wMAPT and traffic speed) 

Asphalt Characterisation 
Dynamic  Modulus (Spectrum 

of temperature & traffic speeds) 

Calculate critical strain using 
CIRCLY 

Calculate cumulative strain 
distribution using CIRCLY 

Select trial asphalt thickness for 
analysis 

Select trial asphalt thickness for 
analysis 

Examine performance using 
Shell fatigue criterion 

Confirm conformance using 
LTPP & NCAT field test data 

Refine 
design 

thickness 

Refine 
design 

thickness 

CURRENT AUSTROADS 
DESIGN METHOD 

PROPOSED ASP-FL DESIGN 
METHOD 
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APS-FL Project background and motivation 
• 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 

• 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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SPT TEST - OUTPUT DATA DYNAMIC MODULUS E*
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Dynamic modulus master curve 
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APS-FL national asphalt characterisation 
study 

Objectives 
•  Determine typical E* v temperature and load 

duration of typical Australian mixes 
• 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  

• 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  

• 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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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 (if 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  

• Examine durability control by specification e.g. 
binder ‘richness modulus’ and benchmark fatigue 106 
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 

• 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 
 

Long life pavement design software and manual 



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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