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Presenter Notes
Presentation Notes
Thanks for the introduction!



• Explore the use of LCA & EPDs for
• Pavement Materials
• Pavement Design

• Enhancing pavement 
sustainability with data

FHWA
CLIMATE
CHALLENGE

Presenter Notes
Presentation Notes
What is the FHWA climate challenge?It is a grant project to explore the use of LCA and EPDs in pavement materials and designLCA stands for Life Cycle Analysis , that is analyzing the environmental impact over the entire life cycle of a product from raw material extraction, through the use phase, and then during disposal or recyclingEPDs are Environmental Product Declarations that is a document that shows the results of the LCA in an easy to read consistent format



CLIMATE CHANGE, What do you think?

Pollution / Litter Electric Cars / Hybrids Recycling

Images: Wikipedia.org / forconstructionpros.com

Presenter Notes
Presentation Notes
Anybody just call out something that you think of when you think of climate change, come on call it out…Thank you, anyone else,Here are three things that come to my mind,Pollution and litterElectric cars and hybridsAnd recycling, a lot of you probably thing of RAP when you think of all this too.Since we are talking about transportation keep the cars on your mind.



35 Projects
$7.1 million



Collaborative
Effort
$1.2 Million in 
FHWA 
Grant funds

Presenter Notes
Presentation Notes
We are in a collaborative effort for this project with Mississippi, Louisiana, and Virginia each state has academic and industry partners as well.

https://www.constructionpartners.net/


What are the 
interests 
of the 
Asphalt Lab?

What is the 
Asphalt lab  
interested 
in?

Performance

Cost

Environment

Presenter Notes
Presentation Notes
Right now we try to balance Cost and Performance in our mix design requirements, we have to balance other things like constructability, but they are mostly represented by these two.If we were required to add emissions regulations what would that look like, how would it effect the other 2 factors, could we balance them all? This is Called the triple bottom line of sustainability or the three Ps, the three Ps are People, Profit, and Planet.



ALDOT 
Mission 

Statement

To provide a safe, efficient, 
environmentally sound 

intermodal transportation 
system for all users, 

especially the taxpayers of 
Alabama.

Presenter Notes
Presentation Notes
Who in here works for ALDOT?You dot have to know it word for word, but how many of you know our mission statement?



Back on cars for just a second…

• Zero to 60 mph in 2.5 seconds 
• All-wheel drive
• Same gas mileage

Image:Media.Chevrolet.com

2024 Corvette E-Ray Hybrid

• 130 extra lbf-ft of torque
• 2 more mpg
• Best in class towing capacity

2019 Ram eTorque

Image: Kevauto – Wikipedia.org

Presenter Notes
Presentation Notes
Back on cars for just a second, Vehicle manufactures are already playing this balance game with price, performance, and environmental regulations, and the auto industry is at a point with hybrid technology, that the hybrids outperform the internal combustion vehicles in some cases This is the 2024 corvette E-Ray Hybrid, it is the fastest production corvette ever at 0 – 60 in 2.5 seconds, it’s the first all wheel drive corvette , and it gets the same gas milage as the base model while out performing it. Here is the 2019 Ram e-Torque, this is a mild hybrid that has more torque, gets better gas milage, and can tow more than the same truck with our the eTorque system.You can have it all!Vehicles are doing it on the road, can we do it with the road?



What 
exactly 
did we 

do?

Presenter Notes
Presentation Notes
So what exactly did we do? Constructed 3 test sections with different additives. APAC’s Tochwah plant produced the mix and several of our industry partners donated additives. NCAT recorded data.



Sections

• US-82, Prattville, AL
• Three sections were 

constructed 
• Aramid Fiber
• Control
• Warm Mix-1

Presenter Notes
Presentation Notes
3 test sections and a control were constructed on US 82 in Prattville. each section is 1000 tons of HMA. These three sections are near the airport and Prattville Pickers and the prattville golf club.



Sections

• Warm Mix-2 section 
was placed in 
December 2023 Warm Mix-2

Presenter Notes
Presentation Notes
Things don’t always go as planned on a construction project, so this section was constructed a couple of months later, it is also 1000 tons of mix and it right by Academy Sports



Mix ID Planned production 
temperature, °F

Average temp. 
achieved during 
production, °F

Control 325 323

Fiber 325 327

Warm Mix-1 275 303

Warm Mix-2 275 295

Presenter Notes
Presentation Notes
Part of the idea here is to see if we can reduce emission with technology that we already use and understand. We already use warm mix technology in Alabama so we wanted to measure how much fuel it saves when the production temperature is reduced.Construction issues were observed at 275oF production temp.So the production temp was increased to 300, that’s still a 25 F reductionNo compaction issues were observed at paving site for warm mixesThe Idea with the fiber is not to reduce the temperature it is simply to see how this fiber will effect the EPD, one advantage of fibers could be that if they make a mix stronger, we could use a thinner layer and save money and emission while keeping performance the same



• No significant differences in burner fuel consumption were observed
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Presenter Notes
Presentation Notes
Warm mix-2 produced in December while other mixes were produced in SeptemberBurner Fuel use changes with air temp. and/or stockpile moisture levels between production daysRemember that WMA 1 and the control were constructed in the same week and notice that WMA 1 did use slightly less fuel per mix ton



What do 
cookies and 
asphalt have 
in common?

handletheheat.com

showmetheyummy.com
ibef.net

Presenter Notes
Presentation Notes
Who likes chocolate chip cookies?Keep your hand up if you like your chocolate chip cookies a chewy and not crunchy.Keep you hand up if you know how to make your cookies chewy.How do you do it?You can tweak the ingredients, or reduce the temperature, or time in the oven right?That’s what cookies and asphalt have in common.We can change its physical properties by tweaking the ingredients or changing the mixing temperature.In this analogy cruchyness is susceptibility to cracking, chewiness is susceptibility to rutting, what we are looking for is just right, that has a balance of chewy and crunchy, and we have tests that can determine that.



Lower 
temperature, 
improved 
cracking 
performance

• Similar results for +Fibers compared to the control
• Higher CTindex with lower mixing and compaction 

temperatures
• No significant differences between different PMLC 

mixes

41.5 42.2 42.3
46.2

0

20

40

Control (PG76-
22)

+Fibers +WMA1 +WMA2

CT
-In

de
x

Image: NCAT

Presenter Notes
Presentation Notes
Lower temperatures oxidize binders less, so we usually see better cracking resistance with lower temperatures, WMA2 is about 11% higher than the control but that is only a change of 4.7 points, on the CT index that is not significant for the IDEAL-CT test.



Lower 
temperature, 
slightly higher 
rutting 
susceptibility
(All Pass<10mm)

• Satisfactory rutting performance for all the mixes
• Similar results for +Fibers mixes compared to the control
• Higher rut depths with lower mixing/compaction 

temperatures for WMAs, still satisfactory
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Presenter Notes
Presentation Notes
These are Hamburg wheel track rut depths; in this test a steel wheel runs over the sample 20,000 times while it's submerged in 122 f water. we now perform this test on all SMA mixes and all ESAL Range E Superpave mixes. We are looking for less than 10mm so the performance here is very good for all mixes. Though the WMA mixes are softer.



Lower 
temperature, 
same to 
slightly higher 
rutting 
susceptibility

• Satisfactory rutting performance for all the mixes
• Similar or higher strengths for +Fibers compared to the control
• +WMA PMLC mixes performing worse than control and Fiber 

mixes
• Lower strengths with lower mixing /compaction temperatures 

for WMAs
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Presenter Notes
Presentation Notes
This is the HT-IDT a much faster rutting test performed in a load frame in the same way as the IDEAL CT we talked about earlier, but now the sample is warmed to 122 F. The necessary results for this test have not been fully validated, but the two popular numbers are more than 17 psi and more than 20 psi so all of these are good results. The fiber sample did very well in this test
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Presenter Notes
Presentation Notes
Typically, the CT-Index criterion for LMLC is slightly higher than PMLC (e.g., 55 and 35).This plot shows all the data in the Pass/Pass zone from a BMD perspective.I changed the criterion for HWTT to 10mm.



Taking the best of our results:

If our Mix was a Car:
•1 more MPG
•4 more HP
•And it’s cheaper!

Cars Again

Presenter Notes
Presentation Notes
Now that 1 mpg may not sound like much, but it would be if you drove 1.9 million miles every year. in 2022 the most recent year that I have data we laid 1.9 million tons of asphalt



• NCAT will analyze the rest of the 
emissions data

• Contribute to the FHWA LCA Pave 
Database

• Training for ALDOT and Contractor 
Personnel on this material

What’s 
next?

Presenter Notes
Presentation Notes
NCAT will analyze the rest of the emission data, we will us all this data to contribute to FHWA’s LCA Pave database .As part of our participation we will have FHWA’s partner “The Right Environment” teach some free training on These topics.



Presenter Notes
Presentation Notes
I’m sure some of you have some preconceptions of someone who is going to talk to you about a Climate Challenge project, so I want to assure you that I’m just regular Alabamian. So here are me and my wife and the Talladega 500, here I am with my buddy Gage trying to catch some fish on the Sipsey fork of the Black Warrior River, That’s my Son Titus, in his favorite Mossy Oak Bottomland onseyAnd here I am down in Barbour county looking for turkeys… I didn’t find any…



Questions?
hartzogz@dot.state.al.us 
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