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ALF Experimental Design 



85% Complete 
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Cracking Performance Measured… 

Crack lengths 
are individually 
traced with 
“map-measure” 



Cracking Performance Measured… 



Laboratory Performance Tests 
• Cyclic Fatigue withOUT Structural Analysis 
• Cyclic Fatigue WITH Structural Analysis 
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“Classic” fatigue life curves representing 
uniaxial or flexural laboratory strains are 
used to interpret a single point in the 
pavement, but not the entire thickness 



LVECD provides insight into damage throughout the depth 
and should provide a more complete picture of pavements 
structural response to: 

• Supporting Layers 
• Traffic 
• Temperature 

 
These affect more than just an infinitesimal point. 



Fatigue Life Curves 
Cf failure criteria 
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Ranking – AMPT Fatigue withOUT Structural Analysis 



AMPT Fatigue + Structural Analysis 
Quantify the damage throughout the whole depth rather than relying on a single 
point at the bottom of the asphalt layer. 



  
Figure 1. Percent nodes below critical damage; Perfect Construction-Unaged.  
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Figure 1. Percent nodes below critical damage; Perfect Construction-Unaged.  
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arithmetic 





Ranking – AMPT Fatigue WITH Structural Analysis 



       



       



Summary 
• More consistent agreement was 

found between the structural 
prediction of the damage 
distribution through the 
thickness of the simulated 
pavement and the measured 
ALF fatigue cracking 



Summary 
• Complete data set is almost 

complete but it might indicate 4 
clusters in decreasing order of performance 

– 0% Recycle 
– 20% RAP-BR 64-22 
– 40% RAP-BR 58-28 
– “Poor”: RAS & 40% RAP-BR 64-22 



• Will determine how much binder needs to be 
added for RAS & 40% RAP-BR mixes to 
exhibit equivalent performance. 
 

• Will be conducting performance tests on 40% 
RAS & RAP-BR + 0.5%, 1.0% binder. 
 

• Which mix is the reference mix that should be 
the equivalent performance target? 
– 0% or 20% RAP-BR? 

 

Next Steps 



Thank You 
 

Questions? 
 

Comments? 
 

Concerns? 



Dynamic Complex Modulus 



300oF - 320oF 240oF - 270oF 

- Foam Chem. 

0%  - - 

20% ABR RAP 
≈ 23% by weight     

20% ABR RAS 
≈ 6% Shingle by 

weight  
  

40% ABR RAP 
≈ 44% by weight      

PG58-28 PG58-28 PG58-28 
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PG58-28 

PG64-22 

PG64-22 

         ALF Experimental Design 



“Classic” Fatigue Life Curves 
Complete Failure in Test 
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