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Asphalt Innovation

What attributes should one consider when selecting a chemical warm mix asphalt additive?
There are plenty of chemical warm mix additives to select. Is it the reduction in production
temperature? Is it the compaction aid benefit? Is it adhesion promotion? Don’t forget the
carbon reduction of the chemistry. Colorbiotics (a Sika company, www.colorbiotics.com) has
developed a new chemical warm mix additive Invigorate that that allows a lower asphalt mix
production temperature, aids in compaction, promotes adhesion, and reduces CO, emissions.
It also allows for maximizing the amount of RAM in hot-mix pavement, but the focus of this
article is to demonstrate the chemical additive’s benefits in compaction/workability and
laboratory measured cracking resistance

Warm Mix Asphalt (WMA) additives allow for the production and placement of asphalt mixtures
at temperatures significantly lower than traditional hot mix asphalt (HMA). The primary WMA
technologies to achieve this include:

1. Foaming Technologies: These involve introducing water into hot asphalt to create steam,
which expands the binder and reduces its viscosity. Examples include water-injection
systems and hydrophilic materials like zeolite.

2. Chemical Additives: These include surfactants and other chemicals that improve the
coating, workability, and lubricity of the binder at lower temperatures without impact
binder viscosity. Examples are Evotherm DAT, Evotherm 3G, Rediset, Zycotherm,
Cecabase RT, and WarmGrip.

3. Organic Additives: These include waxes that lower the viscosity of the asphalt binder at
higher temperatures and increase its stiffness at lower temperatures such as Sasobit wax.

Since its introduction to the U.S. in 2002, WMA have seen rapid growth and widespread adoption.
By 2010, the U.S. produced 47 million tons of WMA, up from 17 million in 2009. By 2022, WMA


http://www.colorbiotics.com/

accounted for approximately 39.6% of the total asphalt pavement tonnage produced in the U.S.,
reflecting its growing acceptance among contractors and state Departments of Transportation
(DOTs). The adoption of WMA has been driven by its environmental benefits, including reduced
fuel consumption and emissions, as well as its ability to extend the paving season and improve
working conditions (i.e. Allowing the mix to compact more easily).

The future of WMA looks promising, particularly in the context of NAPA’s Road Forward
initiative and the Infrastructure Investment and Jobs Act. Key aspects include:

1. NAPA Road Forward:

e Sustainability: WMA is a cornerstone of NAPA's sustainability goals due to its lower
production temperatures, which result in reduced greenhouse gas emissions and
fuel consumption.

e Recycling: WMA technologies facilitate higher percentages of reclaimed asphalt
pavement (RAP), contributing to the circular economy and reducing the need for
virgin materials.

e Innovation: Continuous research and development efforts will focus on improving
WMA technologies, ensuring they meet performance standards and can be widely
adopted across various climates and applications.

2. Infrastructure Investment and Jobs Act (1JA):

e Funding and Support: The Act provides significant funding for infrastructure
projects, including road construction and maintenance. This funding can support the
adoption of WMA technologies by offering financial incentives and grants for
projects that incorporate sustainable practices.

e Regulatory Support: The Act encourages the use of sustainable materials and
technologies, aligning with the goals of reducing emissions and improving the
durability and longevity of pavements.

e Research and Development: Funding from the Act can be allocated to research
initiatives aimed at optimizing WMA mixtures, improving performance, and
developing new additive technologies.

Improved Compaction

The compactability of Invigorate as a season extender (compaction aid) was evaluated in an
asphalt mixture. All mixtures were prepared with the same job mix formula (JMF) using limestone
aggregates and PG 64-22 asphalt binder. The total asphalt binder of the mix was 5.8% with 15%
Recycled Asphalt Pavement (RAP). The mixtures were conditioned in oven at compaction
temperature for 2 hours. Compaction height and density were evaluated at various gyration
levels. Specimens were prepared by heating all materials to standard mixing temperature of
149°C (300°F) and mixed until aggregate was sufficiently coated. Prior to heating, RAP was dried
and then heated to 110°C (230°F) for 1-hour before mixing. A total of 3 specimens were prepared
with each binder. Following the mixing operation, specimens were conditioned at compaction
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temperature of 135°C (275°F) for 2 hours. Specimens were then compacted in the gyratory
compactor to 125 gyrations. The bulk specific gravity of each specimen was then determined,
and percent density and air voids back calculated for each gyration.

As expected, the testing revealed an increase in density (or a decrease in specimen height in the
gyratory). (See GRAPH) The improved densification relates to improved compaction in the field.
Furthermore, it is well known that improved field compaction of the pavement (or increased
density) results in longer pavement life by reducing aging effects and improving the performance
(cracking, fatigue, rutting) properties of the mix.
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A second study was conducted to evaluate the performance benefits of Invigorate at hot mix
asphalt (320°F) and warm mix asphalt (270°F) production temperatures using two dosage rates
(0.5% and 1.0%). The mixture used was a Standard lllinois Department of Transportation (IDOT)
9.5 mm, N-50 surface course, with 40% fractionated RAP at 4% air voids. The mixture was
optimized at 6.2% total asphalt content using PG 58-28 asphalt binder with a 34% asphalt binder
ratio (ABR). Performance testing that was conducted was the following: Hamburg Wheel Track
test, lllinois Flexibility Index Testing (I-FIT), and Indirect Tensile Cracking Test (IDEAL-CT) in
accordance with AASHTO and ASTM standards. The test results for the Control mix and Invigorate
are summarized in the tables below.

The plant produced mixes showed improvement in the cracking resistance of the mixture while
maintaining the rutting resistance with the addition of Invigorate as well as the decrease in
production temperature with no changes to the mixture volumetrics. The asphalt binder testing
performed also showed the effectiveness of the Invigorate additive, especially when mixed at a
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lower temperature when looking at AT. at 20 and 40 hour PAV. Higher AT. indicates to a binder
that should age and crack less over time. (See TABLE and GRAPH)

This study illustrates the benefits of a new chemical warm mix additive that provides low
production temperatures, improved cracking resistance, compaction aid benefits, adhesion
promotion, and green chemistry (all-natural additive).

Hamburg Wheel
Additive/Mixing | Additive IEIT IDEAL Tracker, Recovered AT,
Temperature, Dosage Fl ’ CT, Rut Depth, mm Continuous | 40 Hour
°F Rate, % CTindex | 15,000 20,000 Grade, PG PAV
Passes Passes
None/320 N/A 10.3 | 130.9 -6.6 -9.5 71.2-26.7 -4.7
Invigorate/320 1.0 16.7 | 152.8 -6.6 -12.5 (at 63.1-29.9 -3.7
19,950
passes)
Invigorate/270 1.0 16.0| 174.9 -7.0 -12.5 63.6-29.9 -2.4
(18,550
passes)
Invigorate/320 0.5 9.0 | 128.7 -5.9 -8.9 63.5-29.8 -1.3

Summary

As WMA continues to rise in popularity, thanks to sustainability goals and new infrastructure
investment, there is a viable warm mix additive on the market in Colorbiotics’ Invigorate.

Two studies in this article demonstrate the chemical additive’s benefits in
compaction/workability and laboratory measured cracking resistance. Aimed at lowering
asphalt mix production temperatures, aiding in compaction, promoting adhesion and reducing
CO; emissions, it’s an all-around that has proven itself in and out of the lab. For more
information on Invigorate, visit Colorbiotics.com/asphalt.
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