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LEAD-IN PRESENTATION: 
KEYS TO MANAGING VARIABILITY IN

ASPHALT MIXTURES: 
THE RAP QUESTION?



Variability in Asphalt Mix Production
An asphalt plant is simply a drying, 

heating, and blending machine.

It is important to understand what 
can go wrong during production 
relative to the mix design and what 
steps to take to help ensure quality 
production.

Variability issues are communicated 
in terms of gradations being out of 
tolerance, asphalt content being out 
of tolerance, or voids being out of 
tolerance.



Good Asphalt Mix Production
Crushing and processing of aggregate
Designing asphalt mixes
Verifying the JMF at the hot mix plant
Storing and handling of asphalt cement
Proportioning, drying and heating of 

aggregate
Mixing heated aggregate with hot asphalt 

cement
Storing HMA at the hot mix plant
Transporting HMA to the paving site
Laydown and compaction
Completing QC/QA testing and reporting 












Mix Variability with RAP
The biggest concern with the use of RAP is 

the quality of the HMA. The challenges to 
overcome include:
o Concerns with the possible overuse of RAP;
o Ageing and hardening impacts on binding 

qualities; and
o Quality Management and inspection 

practices impacting on material variability, 
sampling, extraction and recovery 
procedures.



Keys to Managing Variability in Asphalt Mixtures
 AVOIDING CONTAMINATION 

 CRUSHING REQUIREMENTS/PRACTICES

 MIXING OPERATIONS

 FRACTIONATING

 MOISTURE CONCERNS

 BLENDING PROTOCOLS

 STOCKPILE MANAGEMENT/BEST PRACTICES

 TESTING AND ANALYZING
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AVOIDING CONTAMINATION + CRUSHING REQUIREMENTS/PRACTICES

What strategies are recommended for diligence in keeping 
deleterious materials out of any RAP stockpile, and in the asphalt 
plant?

Are the AMIS requirements strictly to guard against 
environmental pollution from emissions, or does it directly or 
indirectly impact on mix improvements? 

How do the AMIS requirements impact on RAP processing 

specifically?



MIXING OPERATIONS

Are there additional considerations for mixing and drying time 
when RAP is introduced at the plant, and how do these impact on 
batch, and drum mix plants?

What are the differences between a virgin mix operation 
compared to a recycled mix, and how would increasing or 
decreasing the mixing and drying time impact a recycled hot 
mix?

How do you compensate for moisture differences in the RAP?



FRACTIONATING

Beyond the benefits of greater design flexibility, what additional 
impacts does fractionating RAP have on improving mix 
variability? 

What are the drawbacks to fractionating?



MOISTURE CONCERNS

Are there any available industry statistics on the state-of-practice 
on strategies such as covering, sloping, and placement on paved 
surface for minimizing and controlling moisture in RAP 
stockpiles?

Are there any available industry statistics on the possible savings 
derived from using these proven practices?

What are some limitations to using these proven practices, if not 

already being implemented?



MOISTURE CONCERNS

What special plant controls or additional equipment should 
producers consider in controlling moisture during production 
within a batch plant? OR a drum mix plant?



BLENDING PROTOCOLS

How can we encourage more owners to implement OAPC’s Top 
10 List #3 which recommends specifying a finer gradation for mix 
types; where and when it is best applicable? 

What considerations justifies owners specifying the removal of 
borderline tolerances for the Job-Mix Formula (JMF) on asphalt 
cement content for instance? 

What can be done to get owner-specifiers appreciate the impact 
from such stringent requirements on production?



STOCKPILE MANAGEMENT/BEST PRACTICES

Is the notion of higher variability in RAP stockpile necessarily 
true?  Why/Why not?
When looking at our current OAPC Best Practices (ABC of RAP, & 
Top 10 List #10: Use RAP Responsibly), are there any points that 
could be added? 
What are some of the best practices that contribute to RAP 
consistency?
What can or should be done to convince road owners in this 
regard, thereby encouraging more RAP usage; especially in 
surface applications?



TESTING AND ANALYZING

When testing and analyzing the AC content of asphalt mixes, 
what is an achievable variance in AC content due to reasonable 
testing proficiency scale and equipment tolerances? 

Does introducing RAP into Hot Mix have an impact on this 
variance if so – by how much?

Pertaining to municipal owner concerns on testing variability, is 
there a general requirement for the labs conducting quality 
assurance testing to participate in MTO’s yearly PGAC, and mix 
correlation program? 



TESTING AND ANALYZING

Would this approach (correlation program) help in establishing a 
level of assurance for municipal owners, especially if a 
participating QA lab achieves a correlation ranking of 4 or better?

Would mandatory QC testing submissions for RAP stockpiles 
help?



CONCLUDING QUESTIONS

Is there a plan to have all municipalities use the same 
specifications?

What is ORBA doing to deal with the problem of Municipalities 
and Consultants not utilizing RAP in mixes?

Is someone keeping track of all the asphalt specifications 
municipalities are using?



THANK YOU TO OUR 
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