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EMERGING LEADERS

MAPA Emerging Leaders is comprised of professionals within our
industry who strive to promote the proper use of asphalt,
pavement selection, and collectively advance the asphalt market.
Members of this group will have the opportunity to form new
friendships, grow professionally and learn more about the
industry through educational opportunities.




Presenter:

Andy LaPlante
Interstate Testing
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MAPA Asphalt 101 Series




Introduction

* Located in St. Louis, MO
* Highway construction materials testing and mix design services.

* HMA, RAP, RAS, PG asphalts, emulsions, cutback asphalts, and aggregates
* On-site HMA, aggregate, and concrete testing

* |-FIT, IDEAL CT, and Hamburg

* AASHTO R-18 Accredited
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Introduction

* Started as an in-house QC laboratory for a heavy highway contractor during
the inception of SHARP & Superpave in the late 1990’s

* In 2016 we spun off to become our own private stand-alone laboratory

® This allowed us to provide testing, design and technical services to other
heavy highway contractors as well as public and private entities.
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Tomorrows Roads Built on Today'’s Testing

* Briefly discuss the makeup of a hot mix asphalt design

* What properties need to be tested during hot mix asphalt paving

* Preferred test methods to use for evaluation
* Appropriate testing frequencies

* Understanding test results
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What's In Hot Mix Asphalt?

' Mineral Aggregate

* HMA aggregate consists of crushed stone, crushed gravel, screenings, manufactured
sands, and natural sands.

Coarse aggregate is the material retained on the #4 sieve and fine aggregate is the
materials passing the #4 sieve.

* Typically, 94% to 95% of the HMA mixture.
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What's In Hot Mix Asphalt?

® Liquid Asphalt
* Performance graded asphalt

PG64-22, Based on 7-day average for high temperature (€4) and single night low for low
temperature (22)

* Typically, 4.5% to 6.5% of your HMA mixture
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What's In Hot Mix Asphalt?

Recycled Material (RAP)

Recycled asphalt pavement

Typically, 10%-50% of your HMA mixture

® Recycled Material (RAS)
Recycled asphalt shingles

Manufacture rejects or post consumer tear offs

* Typically, 1%-5% of your HMA mixture
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What's In Hot Mix Asphalt?

* Mineral Filler

Baghouse fines or mineral filler

* Typically, 0%-2%, as needed
® Additives

Anti-strip, as needed, ol25% -0.5% of asphalt binder

Warm Mix additive, as needed, percentage varies
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What's In Hot Mix Asphalt?

* AirVoids

Asphalt is designed with a certain amount of air voids in it.

The mineral aggregate acts as the framework of the mixture and the asphalt binder is the
glue. Between these components is a designed amount of air.

This small amount of air is necessary for the durability of the asphalt mixture.
Typically designed with 3%-4% air voids
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Questions??727?
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esting HMA Properties

® First determine what type of mixture is being produced and paved
éuperpave (MoDot Section 403)
* Bit-Base or BP low type mixtures (MoDot Section 401)

* This will determine what properties to test for and what test methods to use
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esting HMA Properties

® Gradation

The gradations is the analysis of the combined aggregate going into the mixture

Testing the gradation of the mixtures is important because it can ensure the aggregate is
being blended correctly at the asphalt plant and the JMF is being followed.

The gradation of the mixture can be obtained by a combined cold feed sample from a drum
plant, hot bin pulls from a batch plant or from the residue of an ignition oven sample or
chemical extraction

AASTHO T-27 and T-30 should be used for the analysis of the combined gradation

interstatetesting. com
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esting HMA Properties
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esting HMA Properties
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esting HMA Properties

* Asphalt Content

* The asphalt content is the measurement of the percentage of liquid asphalt going into the
mixture

* Testing the asphalt content is extremely important. This ensures that the correct amount of
liquid asphalt is being mixed with the aggregate at the asphalt plant.

* There are several ways to test the Asphalt content. Some test methods need additional
information to obtain accurate results.
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esting HMA Properties

* AASHTO T-308 (Ignition Oven Method)

* Loose mix sample can be obtained from the hot mix plant or from the behind the paver
on the road.

* To run this test method correctly you will need the aggregate correction factor and the
oven temperature in which the correction factor was obtained

* Residue from this method can be used to preform a gradation
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esting HMA Properties

* AASHTO T-164 (Chemical Extraction)

Loose mix sample can be obtained from the hot mix plant or from the behind the paver on
the road.

No information about the mixture is needed to perform this method

Residue from this method can be used to preform a gradation

nterstatetesting. com
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esting HMA Properties

* AASTHO T-287 (Nuclear Method)

Loose mix sample can be obtained from the hot mix plant or from the behind the paver on
the road.

To run this test method correctly you will need a gauge calibrated to the mixture you are
testing, and the sample weight obtained from that calibration

This is a non-destructive test method so there is no residue left over to test the gradation

interstate testing. com




Testing HMA Properties

® Deleterious Content

Deleterious content tests the coarse aggregate for shale or shaley rock, extremely soft rock,
mud balls, and other foreign material

The deleterious content is import because it ensures that the coarse aggregate going into
the asphalt mixture is a hard, sound durable aggregate.

The deleterious sample can be obtained from the combined cold feed at the asphalt plant.

interstatetesting. com
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esting HMA Properties

® Asphalt Mixture Volumetrics

Air voids andVma

Typically associated with superpave
To determine the air voids and Vma two test methods need to be preformed

These test methods should only be preformed by a well-trained accredited laboratory who
runs these test methods routinely

'''''
Y s

nierstatetesting. com



esting HMA Properties

* AASHTO T-209 (Maximum Theoretical Specific Gravity)

Loose mix sample can be obtained from the fot mix plant or from the behind the paver on
the road.

* AASHTO T-166 (Bulk Specific Gravity)

Loose mix sample can be obtained from the hot mix plant or from the behind the paver on
the road.

Loose mix must be compacted to the specified number of blows or gyrations according to
the mix design
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esting HMA Properties

* In-Place Mat Density

In-place mat density measures how well compacted the mixture is in the field.

Testing the in-place mat density ensures the mixture is not being over or under compacted
during the paving and rolling process.

There are two main test methods used to measure in-place mat density

nierstatetesting. com




esting HMA Properties

* Density Gauges
Nuclear and Non-Nuclear gauges
Will need the Gmm from the JMF or field testing for proper use
Nondestructive testing

Test results are obtained very quicky

nterstatetesting. com
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esting HMA Properties

" Density Cores
4" and 6" cores
Will need the Gmm from the JMF or field testing to calculate the density

* UseT-166 to determine the bulk specific gravity of density cores

nterstatetesting. com




Questions????
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esting Frequency

® The testing frequency of hot mix asphalt should be evaluated based on:

* Type of Mixture
* Scope of work i.e. county road or interstate

* Tonnage produced

nterstatetesting. com




esting Frequency

* Low Type Mixtures
Asphalt content & gradations: Once per day or every 1000 tons

1

Deleterious: Once per project or every 5000 tons

nterstatetesting. com




esting Frequency

* Superpave Mixtures

Air voids, Vma, asphalt content: Once per day or every 750 tons

Gradation & deleterious: Once per project or every 1500 tons

nterstatetesting. com




Scope of Work

* Low type mixture on county road <1000 tons
One asphalt content and gradation per day
Deleterious one per road

In-place mat density r'nnnlitnred with density gauge

nterstatetesting. com



Scope of Work

* Superpave mixture, high traffic area

* Airvoids, Vma, asphalt content once per day or every 750 tons
Gradation and deleterious once per day or every 1500 tons
Monitor in-place mat density with gauge

In-place mat density cores
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Scope of Work

* Low type mixture lettered Rt. >1000 tons

One gsphalt content and gradation per 1000 tons
Deleterious once per project or 5000 tons

* In-Place density cores cut per 5oo tons

nterstatetesting. com



The Result

® Understanding the test results
® Tolerances
* How will it effect the performance

* Timely test results

nterstatetesting. com
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The Result
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olerances

® Appropriate tolerance should always be used when analyzing HMA test
results

® Local DOTs (MoDot) and or associations such as MAPA should always be the
go-to for establishing testing tolerances

* If the mix design, testing frequency, and testing tolerance are good enough
to haul the material to your project they are most likely good enough for
your project.
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olerances

® Gradation

* +/- 2.0% on the #200, +/- 5.0% on the #8 of the JMF

* Combined gradation must stay within the master range

* Asphalt Content
* +/-0.3% of the JIMF

* Or-0.3% and +0.5% of the JMF on low typé:mixtures
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olerances

* In-Place Mat Density
* 94.5% +/- 2.5%
* Or>91.5% on low type mixtures
* AirVoids & Vma
* VA = +/- 1.0% of the JMF

' Vma = -0.5% and + 2.0% of the target Vma
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How Will it Effect the Performance

* Gradation

* A gradation out of tolerance and or the master range can lead to high or low air voids,
raveling and the potential for poor density

" On-site QC or the QC manager should be made aware of the failing results so changes
to the aggregate blend can be made

nierstatetesting. com




How Will it Effect the Performance

* Asphalt Content

* Low asphalt contents can lead to raveling, cracking, high air voids and poor density

* High asphalt contents can lead to low air voids and a mixture that has the potential to
rut

* On-site QC or the QC manager should be made aware of the failing results so changes
to the plant operations can be made
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How Will it Effect the Performance

® In-Place Mat Density

® Low density can lead to higher permeability, premature cracking, raveling and
permeant deformation due to rutting

" High density, although not as large a performance issue as low density, can lead to
flushing and permanent deformation

* On-site QC, superintendent or the QC manager should be made aware of the failing
results so changes to the rolling pattern can be made
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How Will it Effect the Performance

* AirVoids andVma

* Typically failingVa or Vma is due to a failure from one of the previous tests and will
cause the same performance issues

* Out of tolerance Va and Vma can seriously affect the performance and longevity of an
asphalt mixture

" On-site QC or the QC manager should be made aware of the failing results so changes
to the mixture can be made
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imely Test Results

* Test results are only as good as the hands they are in
* Results do very little on a desk orin an in-box

" Communicate results, good or bad, to all the appropriate individuals as quickly as
possible
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imely Test Results

® Sampling is not testing

* Although test results are only as good as the sample, pulling a sample and letting it sit
in the truck or lab for days does very little good

* Asphaltis not concrete, results 28 days later are unacceptable

All the test methods discussed can be completed in a workday.
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Questions????

B Andy LaPlante
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