
HMA Inspector’s 
Tips and Tricks

What the inspector should be looking for 
in a quality Asphalt paving project from 

the QC/QA testers. 



Technician
Sampling / Splitting
Lab Tests / Field Tests
◦Test Result Relationships

Basic Principles of QC/QA  
Testing of Asphalt Lab/

Field



Contractor’s QC (Quality Control) Program

Purpose:
  to control the quality level of the HMA mix 

being produced and placed is consistently 
within the required specifications, whether it 
be lab derived results for the asphalt 
properties or the lay down operation in the 
field.



Owner/Agency’s QA (Quality 

Purpose:
 to assure that the quality of  HMA being 

produced and placed meets the required 
specifications of the owner/agency for any 
given project.

 the results are used for calculation of  pay 
factors - incentive & disincentive

 to identify material that is out of specification  
for determination of price reduction or 
removal 



The Testing Technician’s 
responsibility in the QC/QA 

 To conduct the sampling and testing of asphalt 
according to proper procedures

 It all starts with the Sampling!
   - follow designated procedures and points of sampling

WHY?
To achieve Consistent Repeatable results !
A Sample must be Representative of material being 

produced! 



The Testing Technician’s 

Splitting or reducing the field sample 
down to a proper sized Representative 
Specimen for each test required

 Follow specified procedures
 Nominal Maximum Particle Size (first sieve size that 

retains more than 10% of the aggregate) for item 
403

WHY?



 As the asphalt content increases, 
the rice value will decrease.

 As the asphalt content decreases, 
the rice value will increase.

Asphalt Content and Rice Value



 Percent compaction is actually telling us the 
percent of air voids in the mat.

 In order to have a durable long lasting 
pavement, there needs to be between 8 & 4% 
air voids (92% - 96% compaction).

 Hence, the need for accurate rice values to 

Density Testing



 Change in Rice value may indicates a change 
in the Bulk Specific Gravity of the Aggregate.

  What is the Bulk Specific Gravity?



Does the GRADATION of a sample affect the 
results for Aspahlt Binder Content or Rice?

 Effects AC content.

 Effects Rice value results.

Gradation



 The durability of an asphalt pavement is a 
function of the air void content. 

 Air voids = compaction = durabibility

 Aggregate gradation is what makes the  
strong stone skeleton to enhance resistance 

Air Voids/Gradation 



Effective Asphalt Binder 

 Asphalt Content



 Susceptible to dryness or raveling
 Impermeability is decreased  - causing susceptible to moisture 

damage and stripping
 Thin film coating on the aggregate which can increase the speed at 

which oxidation takes place, causing early aging and loss of roadway 
life.

 Low asphalt content can lead to fatigue cracking.  Fatigue cracking is 
a result of the pavements lack of resistance to repeated bending 
under wheel loads (traffic).

 Whether by design or lack of compaction, fatigue resistance is also 
drastically reduced by high percentage of air voids which can be 

Low Binder Content



 Maximizing the asphalt film thickness increases 
durability, so low asphalt content will decrease 
the durability.

 Whether by design or lack of compaction, 
fatigue resistance is also drastically reduced by 
high percentage of air voids which can be 
caused from low asphalt content.

 Flexibility of an asphalt pavement  is affected by 
low asphalt content (fatigue cracking)

Low Binder Content



 Pavement can become unstable.
 Bleeding.
 Lower the air voids
 Increases the VFA (voids filled with asphalt) and takes the space 

for air voids.  So, what happens to pavement?
 VMA (voids in the mineral aggregate) will generally decrease 

slightly to a minimum value then increase with increasing asphalt 
contents becoming unstable.  WHY?   Affects?

 Unit weight (density) of the total mix generally rises with 
increased asphalt content and then falls and becomes unstable, 

High Binder Content



Low % Binder 
• Higher % Air Voids
• Higher Rice value

High % Binder
• Lower % Air Voids
• Lower Rice value

Summary



HMA Test Result 
Relationships

Rice (Theoretical Maximum Specific Gravity) / 
Maximum Density versus Roadway Density



 Theoretical Maximum Specific Gravity (rice value) is 
the key measurement during both laboratory mix 
design and quality control procedures.

 Splitting sample

Rice & Density



 Using a rice value that is too high will result 
in a calculated density that is actually lower 
than what the density of the roadway really 
is.  This could result in over compaction of 
the mat.  

 Using a rice that is too low will result in a  
calculated density that is actually higher 
than what the density of the roadway really 

Field Testing for Density



 A certain percent of air voids are necessary in 
the finished HMA. 

Field Testing for Density



What happens to the pavement quality.
 Over compaction can lead to rutting, flushing or 

bleeding, resulting in a shortened pavement life and 
even dangerous driving conditions.

 Under compaction can lead to pavement 
susceptibility to moisture and air damage, 
shortening the life & durability of the asphalt  
pavement.



 Check the settings in your gauge for asphalt.  
 Correct maximum density in-put into  the 

gauge.
 Using the correct Correction Factors?  
 Correction Factors correlate gauges to mat for 

accurate compaction.

Nuclear Gauge



HMA Test Result 
Relationships

What affects a Rice Value?



 Sampling, splitting, temperatures,  cure times 
for aggregate absorption, and testing 
equipment.

 Rice values change as the asphalt absorbed 
into the aggregate varies with a given mixture

 Cure times

What Effects a Rice Value…



 Standard practice for cure times or aging 
periods, is  two-hours @ at compaction 
temperature, minus anytime sample has 
already had to age or cure.

 A sample of mix taken at the plant, and 
immediately taken to the lab for testing,  
needs to be aged before the rice testing 
begins.  (CDOT – 2hrs @ temp above 200’ F)

Cure Times of the Mix



HMA Test Result 
Relationships

The Importance of Temperatures 



 Even a good mix, if not compacted properly 
will not result in a long lasting durable 
asphalt pavement .

 The lab testing will show what the mix is 
capable of in it’s performance, but the actual 
compaction process will determine the life 
and durability of the roadway.

Temperatures & Compaction



 As binder cools it becomes stiffer and bonds 
the aggregates to provide a durable structure.

 Compaction needs to be complete before the 
mixture temperature falls below the 
recommended range for the type of PG binder 
being used.

Temperatures & Compaction



 The temperature of a mixture is perhaps the 
most important property in obtaining 
density.

 Obtaining density is perhaps the most 
important process for a durable long lasting 
asphalt pavement.

Temperatures & Compaction



Percent Compaction:  Rice 
value, gauge settings & CF.

Compaction:  Temperature, 
roller pattern.

Quality:  Compaction

What Effects What in the Field



 Field sampling effects the lab test results.

 Lab test results monitor the mix quality 
and the effect the outcome of  the 
roadway compaction.

  Compaction determines the final 

The Big Picture



 Even a good mix that meets all the 
mix design criteria in the lab, then 
has to be properly compacted to 
have the end result of a durable 
quality pavement . 

In Conclusion


