
 
 

 

Conference Program 
Wednesday, October 23, 2024 
8:00 am -  
3:00 pm 

Workshop “Pavement Management and Preservation - A Roadmap to Success” 
Presented by AEMA member Scott Dmytrow of Pavement ACES. Separate registration is 
required   

4:00 pm IAC registration opens 
5:00 – 
7:00 pm Icebreaker in Exhibit Hall – Sponsored by Western States Equipment / Caterpillar 

Thursday, October 24, 2024 
7:00 am Registration opens – Continental Breakfast in Exhibit Room 
8:00 am Opening Comments 

Dr. Emad Kassem, PE, Associate Professor, University of Idaho 
8:15 am Welcome Remarks 

Dr. Suzanna Long, PE, Dean of College of Engineering, University of Idaho 
Morning Session Afternoon Session
Presiding  Dave Johnson, PE 

   The Asphalt Institute

8:30 am Quality Assurance for Asphalt 
Mixtures Acceptance  Dr. 
Buzz Powell, PE Asphalt 
Pavement Alliance 

Presiding    John Arambarri, PE 
 Idaho Transportation Department

1:45 pm Performance Tests for Balanced Mix 
Design  
Dave Johnson, PE 
The Asphalt Institute 

9:30 am Hot Applied Chip Seal in Urban 
Environment  
John Arambarri, PE  
Idaho Transportation Department 

2:20 pm Environmental Product Declaration 
Dr. Chait Bhat 
The Asphalt Institute 

10:15 am Break  
10:40 am Ride Quality and Smoothness of 

Pavements 
Dr. Buzz Powell, PE 
Asphalt Pavement Alliance 

3:00 pm Break 
3:15 pm Leveraging Artificial Intelligence in 

Asphalt Pavements: A Look at Hey 
NAPA 
Brett Williams 
National Asphalt Pavement 
Association 

11:20 am Binder Availability in RAP 
Dr. Grover Allen, PE  
The Asphalt Institute 

4:00 pm Aging of Asphalt Mixtures for 
Balanced Mix Design  
Nathan Moore, PE  
National Center for Asphalt 
Technology  

Noon – 
1:45 pm Lunch and Expo 4:45 pm Adjourn 

64th Annual Idaho Asphalt Conference 
University of Idaho, Moscow, Idaho 
October 23-24, 2024 



Speakers of the 64th Idaho Asphalt Conference, Oct. 24, 2024 

From left to right: Nathan Moore, Emad Kassem, Brett Williams, Scott Dmytrow, Dave Johnson, John 

Arambarri, Grover Allen, and Buzz Powell.  
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#BuzzOnAsphalt
Quality Assurance for

Asphalt Mixture Acceptance

Buzz Powell
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#BuzzOnAsphalt Keys to Pavement Performance

• Mix/materials – meeting specific needs of each layer
• Thickness design – preventing non-surface cracking
• Preservation – safe, durable, renewable surface

• Quality materials, designs, construction, inspection.

Technical Resources
• www.DriveAsphalt.org – Asphalt Pavement Alliance
• www.AsphaltPavement.org – National Asphalt Pavement Association
• www.AsphaltInstitute.org – Asphalt Institute (MS-22)
• www.ITD.Idaho.gov – Idaho Transportation Department
• www.ChatGPT.com – general information about roads and highways
• www.HeyNAPA.com – specific information about asphalt pavement.
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What are the components of a quality assurance program?

HeyNAPA Response

• Contractor quality control (QC)
• Agency quality acceptance
• Independent assurance (IA)
• Dispute resolution
• Laboratory accreditation
• Personnel certification.

Quality Assurance (QA) refers to the overall set of activities that ensure 
specified quality standards are met.  Components, particularly in the 
context of asphalt pavements and construction, include the following: 

5
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Contractor Quality Control (QC)

• All operational techniques and activities by the contractor
• Includes best practices and the contract requirements
• Includes sampling, testing, inspection, and corrective actions
• Ensures that the product meets specified quality standards.

Agency Quality Acceptance

• Methods and responsibility of the agency
• Quality of the product as specified in the contract requirements
• Includes verification sampling, testing, and inspection
• May rely on results from contractor’s QC sampling and testing
• Required statistical validation contractor’s test results.

7
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Independent Assurance (IA)

• Methods and responsibility of the agency
• Activities designed to provide an unbiased evaluation
• All sampling and testing procedures in the acceptance program
• It includes testing performed on project-produced materials
• Performed by separate personnel using distinct equipment
• Often regional or district personnel in agency laboratory
• Personnel cannot have a conflict of interest in results.

Dispute Resolution

• Procedures for resolving conflicts between agency & industry
• Arising from discrepancies between agency and QC results
• Differences that significantly impact acceptance and payment
• May involve retesting, resampling, or third-party arbitration.

9
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Laboratory Accreditation

• Essential to the ability to produce statistically meaningful data
• Labs that meet the standards established by agency programs
• Main/central agency laboratories with AASHTO accreditation (AAP)
• Umbrella program for regional/district laboratories via main/central
• Maintain records of calibration checks and technician proficiency
• Adhere to specific qualification criteria established in formal program.

Personnel Certification

• Qualified testing and sampling personnel with agency & industry
• Personnel must be deemed capable under the agency program
• Parameters of programs established by each agency
• Ensure technicians are qualified to perform contract activities
• Representative sampling, meaningful testing, contract enforcement
• Often attached to the laboratory accreditation program.

11
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Idaho Quality Assurance (QA) Program
• CFR Part 637 of Title 23 requires a QA program in all states
• Assures conformity of materials & workmanship on NHS projects
• Approved by FHWA and must contain identified CFR elements
• ITD’s program applies to all projects, regardless of funding source:

• Acceptance Program (Section 200)
• Independent Assurance Program (Section 300)
• Project Materials Certification (Section 400)

• Non-ITD laboratories only play one role on a project mix design → QC

• Three levels of quality evaluation are defined (QC, “Qa”, IA).

Dispute
Resolution

Mix Design Requirements

13
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Contractor Adjustment Limits

Acceptance Test Strip

15
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Quality Control by Contractor

• Includes all activities required to fulfill the contract requirements
• Construction materials are the contractor’s responsibility
• Performed during the production and/or at the point of delivery
• Test results substantiate the uniformity/compliance of product
• Control/run charts are useful tools in contractor quality control
• Graphs show the average, variation, and change during production
• All Contractor testing to control the quality is considered QC testing.

Quality Control by Contractor

17
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Production Limits

Acceptance Program by Agency

• All factors that determine product quality specified by contract
• Inspection of work in addition to results from sampling and testing
• Certification, acceptance decision and verification QC independent 
• Results used to make acceptance and payment decisions
• Data driven pay at full price, pay at reduced price, or outright reject.

19
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Independent Assurance by Agency District

• Unbiased and independent evaluation
• All the sampling/testing procedures, personnel, and equipment
• Procedure, personnel, and equipment check
• Not be part of the acceptance decision.

Idaho Specifications

21
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Idaho Specifications

Idaho Specifications
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Idaho Specifications

Idaho Specifications
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Idaho Specifications

Future?

Ensuring Mix Quality

• Legacy volumetrics developed for virgin, neat
• Modern mixes w/ RAP, RAS, polymer, additives, etc.
• Confounding effect of true versus assumed Gsb

• Legacy volumetric tools for mix optimization, but…
• Need for specification compliance rapid BMD testing
• Quantity and quality of effective binder content!

27
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Possible Agency Framework

• Eliminate legacy testing not meaningful (e.g., Ndes)
• Implement rapid index testing (i.e., IDEALCT/RT)
• Simultaneous sample preparation (QC vs QC + validation + dispute)
• Critical aging at startup for plant aged-only criteria
• 3 to 4 nonrandomized test increments possible daily
• Basic nonproprietary proportioning in between BMD
• Statistical understanding of outcomes, TSR need.

Contractor Compliance
• Need to design mix to exceed specified minimums
• E.g., 50 IDEALCT min necessitates ~75 design/production
• Excess minimizes risk (e.g., binder load differences)
• BMD sensitive to RAP binder quality (evaluation?)
• Not all recycling agents survive startup critical aging
• Need AC & gradation (PWL) as well as Rice (density)
• TSR/Hamburg because rapid BMD is blind to stripping.

29
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One Possible Specification
• Eliminate Ndes for QC, use “Nmin” to flag low air voids
• From truck bed to gyratory with no reheating
• Between ~10 and ~40 gyrations for 7% air voids, else Ndes

• Make test, comparison, dispute pills at same time
• Approximately 3½ hours from sample to results
• IDEALCT/RT for cracking, rutting with startup plus TSR
• Plant proportions on tickets in between BMD tests.

Takeaways

• Ensure performance for taxpayers (agencies)
• Streamline the testing process (workforce)
• Create opportunities for innovation (contractors)
• Idaho specification is functional with legacy volumetrics, but…
• Value from quantity and quality of effective binder content
• Production BMD with minimal volumetrics for innovation
• Safe, sustainable pavement at lowest life cycle cost!

31
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Questions?
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HOT APPLIED CHIP SEAL
MOBILITY AND INNOVATION IN URBAN ENVIRONMENT

Pavement Preservation 

•Cost effective  - 

•Maximize Service Interval between paving events

• Expedient – Minimal Disruptions to Public

1
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Welcome to Front Street

2018 Front Street
Credit: Darin Oswald doswald@idahostatesman.com

Microsurfacing

Credit: Geneva Rock Products Inc. 

3
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2019-2020 
Surfacing Failures

Progressive 
Failures

5
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What 
Failed?

Hot Applied 
Chip Seal

7
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Specification & Demonstration

• PG 70-28 Binder with anti-strip

• 325o F

•⅜-inch cover coat

• P200 below 1.0%

• Pre-coated aggregate 0.4% to 0.8% PG 70-28

Specification & Demonstration

• Test Strip

• Air and Pavement Temperature Restrictions 50o F

• Apply PG 70-28 binder at 325o F

• Cover Coat at 175-225o F

• Roll with pneumatics

• Pre-broom and post broom

9
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Specification & Demonstration

•Hot Applied Asphalt Binder paid $/ton

•Pre-coated Aggregate paid $/ton

2023 Demonstration 
Project 

• SH-21 Technology Way to High 
Bridge

• 6.4 Lane Miles

• PG 64-28 and PG 70-28

• Test Strip

• Material Handling & Performance

11
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2024 Project 

•Boise, Meridian and Eagle

•113 Lane Miles

•82 Working Days

•$7.8 MM Estimate

Public Outreach

Credit: Darin Oswald doswald@idahostatesman.com

13
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Public Outreach

15

16



12/10/2024

9

Segments

• US-20/26 Downtown 

• Front & Myrtle 

• Broadway

• Chinden Jct SH-16 to Jct I-184

• SH-44

• Linder to Jct SH-16

• Glenwood

17
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Test Strip

• PG 76-28 at 0.34 gal/sy 

• 325o F

• Hot Cover Coat at 22 lb/sy

• Dial in Sampling & Testing

First Segments

19
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First Segments

First Segments

23

24



12/10/2024

13

First Segments

First Segments
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First Segments

Apply Binder

27
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Apply Chip & 
Roll

Broom

29
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Broadway

East Chinden

31
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Intersections

Intersections

33
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Lessons Learned

•Early preservation 

•Brooming

• Intersections 

Moving Forward
(next 12 months)

•Monitor performance

• Visual

•Macrotexture 

• Intersections

• Construction History

35
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Moving Forward

•Coordinate with other agencies

• Oregon Pre-coated Aggregate Asphalt Chip Seal

•Moscow crumb rubber modification in binder

• Early summer start

Cost Information

$4.40 $4.80 
$5.31 

$12.00 

Chip Seal w/fog Microsurfacing Hot Applied Chip Seal 0.15  ft mill/inlay

Unit Cost per Square Yard
(Paving Materials) 

37
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Cost Information

john.arambarri@itd.idaho.gov

39
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#BuzzOnAsphalt
Ride Quality and

Smoothness of Pavements

Buzz Powell

10/24/24
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Technical Resources
• www.DriveAsphalt.org – Asphalt Pavement Alliance
• www.AsphaltPavement.org – National Asphalt Pavement Association
• www.AsphaltInstitute.org – Asphalt Institute (MS-22)
• www.ITD.Idaho.gov – Idaho Transportation Department
• www.SmoothPavements.com – The Transtec Group, Inc.
• www.ChatGPT.com – general information about roads and highways
• www.HeyNAPA.com – vetted information about asphalt pavement.

Tell me about ride quality and smoothness of pavements.

3
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HeyNAPA Response

• Ride quality vs pavement smoothness
• Importance of ride quality
• Measurement of pavement smoothness
• Impact of pavement roughness
• Factors influencing ride quality
• Benefits of maintaining smooth pavements.

Ride quality and pavement smoothness are key factors influencing the 
comfort and safety of road users. Here's a detailed explanation based 
on collaborative insights from our expert committee: 

Ride Quality versus Pavement Smoothness

• “Ride quality” refers to the level of comfort experienced by 
vehicle occupants when traveling over a roadway. This is 
significantly affected by the smoothness or roughness of the 
pavement surface.

• “Pavement Smoothness” describes the evenness of the road 
surface. Smoother pavements offer a more comfortable ride 
and can lead to reduced vehicle operating costs including fuel 
consumption and maintenance needs.

5
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Importance of Ride Quality

• FHWA has pavement smoothness as key performance indicator MAP-21

• Closely tied to the public's perception of roadway conditions
• Surveys show roadway users prioritize smooth pavement
• Smoothness strongly associated with safety and comfort
• Lower vehicle operating costs (higher mpg, lower maintenance).

Measurement of Pavement Smoothness

• Present Serviceability Rating (PSR) is the older method
• PSR rated ride quality of roads based on user surveys (0 to 5)
• Bureau of Public Roads “Roughometer” well into the 1980s
• International Roughness Index (IRI) is the current standard
• Quantifies vehicle suspension travel via “gold car” model
• Modeled gold car “runs” along a measured surface profile
• Relative profile elevations measured any number of ways
• Lower IRI is indicate of smoother pavement (i.e., less bounce).

7
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www.SmoothPavements.com

Smoothness Standards

9
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Measurement Technologies

Surface Irregularities

• Microtexture (peak-to-peak) wavelength < 0.5 mm (quarry)
• Macrotexture wavelength from 0.5 mm to 50 mm (plant)
• Roughness wavelength > 50 mm (paver).

11
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Idaho Smoothness Specifications

Idaho Smoothness Specifications

• ≤6.5% grade, ≥1000 foot horizontal curve radii, tangents
• Straightedge only pavement within 50 feet of “other” surfaces
• Exclude speed limits less than 40 mph, interstate ramps, test strips
• Quality control (QC) testing next business day after placement
• Acceptance testing final lift within 1 week of paving witnessed/verified

• Can request QC testing for acceptance, elected verification ≤ 10%.

13
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Idaho Smoothness Specifications

• Beam ≤¼ inch over 10 feet, either direction, as directed by engineer
• Inertial profiler simultaneously measuring both wheelpaths MRI

• Either no high pass/pre filter or at least 200 feet, bump/dip set to “on”
• Resolution 0.01 inches, low pass/other filter(s) set to “off”
• “Calibrate profiler at the beginning of the work, as needed thereafter”
• Smoothness ProVAL assessed in tenth of a mile segments Excel.

Idaho Smoothness Specifications

• Inches per mile of accumulated computed suspension travel
• Schedule I target 60.0-70.0 per tenth, correct above 95.0
• Schedule II target 71.0-80.0 per tenth, correct above 95.0 default

• Schedule III based on prepaving assessment then improvement
• If prepaving <160.0, then all tenths must be ≤80.0 after paving
• If prepaving ≥160.0, then 50% improvement or 100.0 max
• Module for California Profilograph (rolling beam) simulation.

15
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California Profilograph

California Profilograph

17
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Idaho Smoothness Specifications

± 0.3 inches over 25 feet

Idaho Smoothness Specifications

± 0.3 inches over 25 feet

19
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Impact of Pavement Roughness

• Rough pavements increase vehicle operating costs for drivers
• More vehicle depreciation, lower mpg, more frequent repairs
• Smoother roads reduce rolling resistance (higher mpg)
• Keeping roads smooth can reduce pavement life cycle cost
• Less bounce → lower dynamic loading → reduced bottom-up cracking
• More bounce → higher dynamic loading → increased bottom-up cracking
• Cheaper to preserve/maintain smooth pavement than rehabilitate rough.

Factors Influencing Ride Quality

• Observable patching, joints, other surface conditions (visual)
• Physical experience driving down the road in a vehicle
• Perception of ride quality can vary significantly
• Type of vehicle, speed of travel, position of passengers
• Dramatic impact on suspension travel and seat experience
• Gold car model developed by World Bank to aid development.

21
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Benefits of Maintaining Smooth Pavements

• Extends the lifespan of pavement infrastructure
• Reduces environmental impact through better fuel efficiency
• Enhances user satisfaction and safety
• Sets quality standard for new, mill/inlay, and overlay work.

Takeaways
• Important to both public perception and life cycle cost
• Industry must win in both the short game and the long game
• Gold car model is objective, repeatable, enforceable
• Idaho smoothness ranges appear to be reasonably achievable
• Laser technology has removed potential macrotexture bias
• Inertial profilers also have the versatility of California Profilograph
• If not in good working order, numbers can run either high or low
• Safe, sustainable pavement at lowest life cycle cost!

23
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Questions?
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Binder Availability in RAP
Idaho Asphalt Conference

University of Idaho, Moscow, Idaho

October 24, 2024

Grover Allen

Why use Recycled Asphalt Materials?

FL Use of High RAP, Sustainability, Allain 2023

• Valued by Users and Producers
• Resource-responsible

• Re-use waste product
• Offset new (virgin) materials

Guidelines for the use of RAS in Asphalt Pavements.
NAPA, 2019.

1
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Known Quality Issues with RAP Binder

Multi-source RAP pile (RAP Best Practices. NCAT 2010.)
Heated RAP Heated Virgin Mix

What is Binder Availability?

0% Available
“Black Rock”

100% Available

3
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Back to Basics! Mixing Temperatures

NCHRP Report 648, Mixing and Compaction Temperatures of Asphalt Binders 
in Hot-Mix Asphalt (2010)

Back to Basics! Mixing Temperatures

NCHRP Report 648, Mixing and Compaction Temperatures of Asphalt Binders 
in Hot-Mix Asphalt (2010)

5
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NCHRP 9-58 (RAP Binder Availability Factor)

RAP Binder Availability (NCHRP 9-58)

NCHRP 9-58 (RAP Binder Availability Factor)

NCHRP 9-58 (RAP Binder Availability Factor)

RAP Binder Availability (NCHRP 9-58)

PGH > 120

7

8



12/10/2024

5

RAP Binder Availability (NCHRP 9-68)

How does implementation impact the mix? 

Increases Binder (Pb) !

Traditional methods

• Specify lower gyration levels

• Specify lower air void content

• Raise VMA

Newer methods

• Air Void Regression

• BMD

• Partial RAP Binder Replacement

10
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Estimated Binder Replacement

Example: 

• 6% total binder needed in mix (virgin + RAP binder)
◦ 30% RAP
◦ Pb on RAP = 5%

◦ Assume only 80% RAP binder contribution (20% replacement needed)

Step 1 – Calc. RAP Binder present in mix 5.0 x .30 = 1.5%

Step 2 – Calc. amount of RAP binder to be replaced 

  1.5% x .20 = 0.30% new virgin binder added to mix

Step 3 – Total binder = 6.0% + 0.30% = 6.3%

11

Partial RAP/RAS Binder Credit: Implementation Status

Map of state highway agencies allowing only partial credit, or binder availability 
factors (BAF), for RAP and RAS binders (Epps Martin et al., 2021).

• RAP: 5 states 
• 3 states considering: 

TX, FL, KY

• RAS: 8 states
• AASHTO PP78 (RAS 

Standard Practice): 
 partial binder repl.

• 27 states do not allow 
RAS (NCAT Report 14-06)

11
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RAP Binder Availability (GDOT)

“Adopting a 60:40 Corrected 
Optimum Asphalt Content 

appears to improve 
roadways.”

9.5mm Type II w/30% RAP 
held in silo for 15 mins

Laboratory heating and blending of 75% 
virgin aggregate and 25% RAP material

GDOT Research

Preheated RAP RAP Aggregate

RAP Aggregate + Virgin Binder

13
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•AI Magazine Article
◦ Bob Horan, AI Senior Regional 

Engineer
◦ Fall, 2020

•Correct Optimum Asphalt 
Content (COAC) 

Georgia (GDOT) addresses pavement performance problems 
linked to high RAP usage

What Cost/Performance Improvement is Expected?

30% RAP Example: 

$33/ton

Replace 20% of RAP binder (80% “active binder” credit)
$35.50/ton

Ajede (2019)

15
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FDOT expected to adopt RBA limit

• Recommendation is 80:20

• For 20% and 40% RAP, 
additional 0.23% and 0.45% 
binder 

• Corrected 40% RAP performs 
more like original 20% RAP

• IDEAL-CT, OT, HWTT, APA, and 
Cantabro tests measured 
performance

• Only 2 months additional 
service life needed to justify 
additional binder cost

RAP Binder Availability Industry Sessions (SEAUPG 2023)

17
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RAP Binder Availability Summary:

1. RAP binder is not likely “fully” available/effective as a glue
2. As recycled binder stiffness increases, availability decreases 
3. National and state-level research being conducted 
4. Implementation aims to get the prescribed amount of 

effective binder 
• Multiple states have already implemented policies 

requiring 25% or more RAP binder replacement
• Expect more states to adopt policies (FL, TX, and KY)

Asphalt Magazine: Spring 2024 Edition

Is RAP just a black rock?

19
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Asphalt Magazine: Fall 2024 (Current) Edition

Is RAP just a black rock?

Discussion

21
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Performance Tests for 
Balanced Mix Design

Dave Johnson, P.E.

Senior Regional Engineer

Rocky Mountain Region

Billings Montana

1890
•Barber Asphalt Paving Company

•Asphalt cement 12 to 15% / Sand 70 to 83% /  Pulverized carbonite of lime  5 to 15%

1905

•Clifford Richardson, New York Testing Company

•Surface sand mix: 100% passing No. 10, 15% passing No. 200, 9 to 14% asphalt

•Asphaltic concrete for lower layers, VMA terminology used, 2.2% more VMA than current day mixes or ~0.9% higher binder content

1920s

•Hubbard Field Method (Charles Hubbard and Frederick Field)

•Sand asphalt design

•30 blow, 6” diameter  with compression test (performance) asphaltic concrete design (Modified HF Method)

1927

•Francis Hveem (Caltrans)

•Surface area factors used to determine binder content; Hveem stabilometer and cohesionmeter used

•Air voids not used initially, mixes generally drier relative to others, fatigue cracking an issue

1943 

•Bruce Marshall, Mississippi Highway Department

•Refined Hubbard Field method, standard compaction energy with drop hammer

•Initially, only used air voids and VFA, VMA added in 1962; stability and flow utilized

1993

• Superpave

• Level 1 (volumetric)

• Level 2 and 3 (performance based, but never implemented)

History of Mix Design

http://asphaltmagazine.com/history-of-asphalt-mix-design-in-north-america-part-2/
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Balance the Mix Design

Strength/
Stability

Rut Resistance

Shoving

Flushing 
Resistant 

Durability

Crack 
Resistance

Raveling

Permeability

Smooth Quiet Ride
Skid Resistance

DON’T ATTACK ONE HALF AT THE EXPENSE OF THE OTHER HALF!!

What Should Have Happened with Superpave…

• Superpave called for Level 1, 2, and 3 testing based on traffic 
load

• Level 1 (Volumetrics + TSR) was only for up to around 1 million 
ESALS

• Level 2 and 3 were to be used for higher traffic loads and 
included rutting and cracking performance test

• Since we saw such good performance (with materials in 1993-
2000), Levels 2 and 3 were soon forgotten

3
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Balanced Mix Design Basic Concept

Volumetric 
Criteria

Rutting 
Criteria

Cracking 
Criteria

Remember Superpave 
Levels 2 & 3?

Target area of 
balanced 
performance

•Rutting?
◦ NO
◦ Generally not a widespread distress since Superpave 

implementation

•Cracking?
◦ YES
◦ Various cracking distresses have increased nationally

•Durability?
◦ YES
◦ Related to cracking, durability concerns have been noted

Balance Mix Design Drivers

5
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• Ensure pavement performance
◦ Rutting
◦ Cracking
◦ Durability

• Enable innovation
◦ Materials 
◦ Specifications 

•Optimize economics

Balanced Mix Design Goals

•AASHTO PP 105
◦ Four approaches
◦ Condition specimens
◦ Test for differing distress types
◦ Consider 

• Aging

• Traffic

• Climate

• Layer within the pavement structure

Balance Mix Design Keys

7
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AASHTO Standard Specification for BMD – MP 46

•Background Information
◦ Scope
◦ Terminology
◦ Significance and Use
◦ References

•Rutting Tests

•Cracking Tests

Key Features of MP-46

9
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Performance Asphalt Design Approach in USA (2017)

NCAT’s Final Report to the National Cooperative Highway Research 
Program (NCHRP); Project NCHRP 20-07/Task 406; August 30, 2018

11

Balanced Mix Design Approach in USA (August 2021)

https://www.asphaltpavement.org/expertise/engineering/resources/bmd-resource-guide/implementation-efforts

11
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Balanced Mix Design Approach in USA (March 2022)

Balanced Mix Design Approach in USA (October 2024)

13
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Rutting Performance Testing Options (March 2022) 

Rutting Performance Testing Options (October 2024) 

15
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•Asphalt Pavement Analyzer (APA) (AASHTO T-340)
◦ Three traffic levels
◦ No recommendations on criteria

AASHTO MP-46 → Rutting Tests

•Hamburg Wheel-Tracking Test (HWTT) (AASHTO T-324)
◦ Three traffic levels
◦ No recommendations on criteria
◦ Easily the most common choice

• 40-56°C
• 10,000-20,000 passes

• Typically, 10-13 mm maximum rut

AASHTO MP-46 → Rutting Tests

17
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• Flow Number Test (AASHTO T-378)
◦ Three traffic levels
◦ Recommended criteria for both HMA and WMA

•High Temperature Indirect Tensile Test (HT-IDT) (ALDOT-458)
◦ Three traffic levels
◦ No recommendations on criteria

•Hveem Stability Test (AASHTO T-246)
◦ Three traffic levels
◦ Recommended criteria

AASHTO MP-46 → Rutting Tests

• Superpave Shear Tester (SST) (AASHTO T-320)
◦ Three traffic levels
◦ Recommended criteria

• Stress Sweep Rutting (SSR) on the AMPT (AASHTO TP-134)
◦ Four traffic levels
◦ Recommended criteria

• Incremental Repeated-Load Permanent Deformation (iRLPD) 
(AASHTO TP-116)

◦ No traffic level breakdowns
◦ No recommendations on criteria

AASHTO MP-46 → Rutting Tests

19
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Cracking Performance Testing Options (March 2022) 

Cracking Performance Testing Options (October 2024) 

21
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• Seven test procedures currently reported

• Two tests most common
◦ I-FIT test
◦ IDEAL-CT

• Seven states report two cracking tests are required

Cracking Performance Testing Options 

• Illinois Flexibility Index Test (I-FIT) (AASHTO T-393)
◦ Three traffic levels
◦ No recommendations on criteria
◦ Used by three states

• Illinois
• California

• New York

AASHTO MP-46 → Cracking Tests

Courtesy of NCAT

23

24



12/10/2024

13

• Indirect Tensile Cracking Test at Intermediate Temperature 
(IDEAL-CT) (ASTM D8225)

◦ Three traffic levels
◦ No recommendations on criteria

AASHTO MP-46 → Cracking Tests

•BBR Mixture Bending Test (AASHTO T-419)

•Direct Tension Cyclic Fatigue Test (AASHTO T-400)

•Disc-Shaped Compact Tension (DC(T)) Test (ASTM D7313)

• Flexural Bending Beam Fatigue (BBF) Test (AASHTO T-321)

• Indirect Tensile Creep Compliance and Strength Test 
(AASHTO T-322)

• Energy Ratio Test – University of Florida

•Overlay Test (Tex-248-F and NJDOT B-10)

AASHTO MP-46 → Cracking Tests

25
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• Semi-Circular Bend (SCB)Test at Intermediate Temperature 
(ASTM D8044)

• Semi-Circular Bend (SCB) Test at Low Temperature 
(AASHTO T-394)

•Cantabro Abrasion Loss of Asphalt Mixture Specimens 
(AASHTO T-401)

• Small Specimen Geometry Cyclic Fatigue Test          
(AASHTO TP-133)

•Nflex Factor Test (AASHTO TP-141)

AASHTO MP-46 → Cracking Tests

•Hamburg Wheel-Tracking Test (AASHTO T-324)
◦ Stripping inflection point

• Tensile Strength Ratio (TSR) (AASHTO T-283)
◦ Originally developed by Dr. Bob Lottman at the University of Idaho

•Moisture Induced Stress Tester (ASTM D7870/D7870M)

AASHTO MP-46 → Moisture Damage Tests

27
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ITD’s Choices (Currently)

ITD’s Choices (Currently)

Current ITD Criteria

29

30



12/10/2024

16

• Interest in BMD approaches growing significantly

•Multiple combinations of design approaches and testing 
requirements being seen

• Likely tends that BMD will instigate (Dave’s opinions)
◦ Increases in binder contents

• Mitigates cracking and durability concerns

◦ Less reliance on volumetrics
◦ Greater reliance on laboratory performance testing during design
◦ Innovations 

• Rejuvenators
• Alternative materials

Where we are going

Thank You Asphalt Institute Membership

31
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Questions?

My contact information
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Environmental Product Declaration

64th Annual Idaho Asphalt Conference
University of Idaho

Moscow, Idaho
October 23-24, 2024

1

Chait Bhat, Ph.D., LCACP

Sustainability Engineer

Asphalt Institute

Lexington, KY

• Holistic Sustainability

• Environmental Sustainability - Vision

• Tactical Policies and Industry Initiatives

• Considerations for Path Forward

Overview of the Seminar

2

1
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Holistic Sustainability

3

Performance: Achieve the 
engineering goals for which it 
was constructed

Environment: Preserve and 
(ideally) restore surrounding 
ecosystems

Economy: Use financial, human, 
and environmental resources 
economically 

Social: Meet basic human needs 
such as health, safety, equity, 
employment, comfort, and 
happiness.

Definition: FHWA Reference Document (Van Dam et al. 2015)

4

3
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Asphalt Supply-Chain

5

AI and AIF Sustainability
Vision

6

5
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AI Technical Advisory 
Committee

(in coordination w/ HSE)

AIF Development Committee STAR Symposium

Sustainability Task Force
(Strategic Research)

Support Data-Driven, Peer-
Reviewed Research to 
Quantify and Assess 

Interactions between the 
Sustainability Pillars of 

Performance, Environmental, 
Economic and Social Metrics 

for Asphalt Binder Production 
and Use.

Liaison
Informs

Informs

Environmental Product 
Declaration (EPD) Taskforce

(Tactical)

Focus on the urgent need of 
developing EPDs for asphalt 

binder

Asphalt Institute (AI)
Asphalt Institute Foundation 

(AIF)

Sustainability Vision

7

Tactical Policies: Green Public 
Procurement

8

7
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9

Buy Clean Policies at the State Level

Source: CLF

Information collected from 
state legislative websites. 

10

IRA Sections
Which parts relate to low carbon construction materials?

IRA 
Section

Agency Funding Purpose
Funds obligation 

deadline

60503
GSA 

Federal Buildings Fund
$2.15B

To acquire and install materials/products for use in the construction or alteration of buildings that have substantially 
lower levels of embodied GHG emissions (as determined by EPA)

9/30/26

60506 DOT FHWA $2B
To reimburse or provide incentives (up to 2% of incremental costs) to eligible recipients for the use of construction 
materials/products that have substantially lower levels of embodied GHG emissions (as determined by EPA)

9/30/26

60116 EPA $100M
For administrative costs to develop (with GSA and DOT-FHWA) a program to identify and label construction 
materials/products that have substantially lower levels of embodied GHG emissions, based on EPDs and 
determinations by State agencies, as verified by EPA.

9/30/26

60112 EPA $250M
Grants and technical assistance to businesses, states, tribes and nonprofit organizations to support the 
development, enhanced standardization and transparency, and reporting criteria for EPDs for construction 
materials/products that include measurements of the embodied GHG emissions across all life cycle stages

9/30/31

50161 DOE $5.812B
For financial assistance for advanced technology retrofits for US industrial or manufacturing facilities that produce 
iron, steel, steel mill products, aluminum, cement, concrete, glass, and other energy intensive industrial processes

DOE $10B For the 48C tax credit to expand clean technology manufacturing

30002 HUD $837.5M
For direct loans and grants to improve climate resilience of affordable housing,  including low- emission building 
materials/processes

70006 FEMA May provide financial assistance for costs associated with low-carbon materials

Source: EPA

9
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Tactical Industry Initiatives

11

EPD Program: An Overview

EPD Program

Program 
Operator Rules

Product 
Category Rules 

(PCR)

Environmental 
Product 

Declaration (EPD)

Informs Informs

Life Cycle Assessment Life Cycle Assessment

Supports Supports

12

Policy 
Requirement

Informs

ISO/EN Standards

11
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• Existing Cradle to Gate Industry Average LCA for 
Asphalt Binder

◦ Published in 2019

◦ Started in 2016

◦ Contracted with Thinkstep, now Sphera

◦ Collected “Foreground” (process) data from 12 refineries 
and 10 terminals

◦ Used Sphera’s “Gabi” for background data

◦ Declared Unit: 1 kg of Asphalt Binder
• Without additives

• SBS Modified

• GTR Modified

• PPA Modified

• Feeds into NAPA’s Mixture EPD Tool

EPDs for Asphalt Binder: Reference LCA

https://www.asphaltinstitute.org/engineering/sustainability/
life-cycle-assessment-of-asphalt-binder/ 13

• AI’s EPD Task Force Seminar (Aug 22 – March 23) - recommended path 

forward 

◦ To meet CDOT’s (and others) requirement for EPDs on asphalt by Early 

2025

◦ SmartEPD hired as Program Operator (PO)

• Oversee PCR development in an unbiased manner

◦ Sphera hired as LCA consultant

• Leverage AI’s existing LCA study (published 2019) and methodology

• Update AI’s existing LCA in accordance with the PCR 

• Develop EPD software tool for asphalt utilizing “LCA Calculator”  

◦ Refinery template and terminal template   

AI EPD Taskforce: Mid 2022 to April 2023

14

13
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Considerations for Path Forward

15

• What’s Needed: A systematic 
analysis of the potential 
sustainability impacts (Four 
pillars) of products during 
their entire life cycle.

• Holistic Sustainability: Not 
just “Cradle to Gate” but 
Entire “Life-Cycle”

Promote Holistic (Entire-Life Cycle Sustainability) Approach 

16

15
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• Needed when evaluating 
projects/ processes between 
the correlated pillars

• Priorities and “Trade-Offs”

• Priorities need to be 
established as part of the 
ultimate goal of a project
• “You cannot do everything, 

you must pick priorities”

• Context dependent

Balance – Multi Objective Optimization Problem

17

Thank You!

17
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Leveraging Artificial Intelligence 
in Asphalt Pavements:
A Look at Hey NAPA

Our mission:

To advance the asphalt pavement industry through 
leadership, stewardship, and member engagement.

Our vision:

Sustainable transportation infrastructure that paves the 
way for thriving communities and commerce.

1
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Gold Club (50+ Years)

• Idaho Materials & 
Construction A CRH Co.

• Poe Asphalt Paving Inc.

Idaho NAPA Producer Members

Members

• Central Paving Co. Inc.
• H-K Contractors Inc., A CRH Co.
• Knife River Corp., Southern Idaho 

Division

Leveraging AI
• Safety

• Ideation

• Logistics

• Optimization

• Training / Education
https://gemini.google.com/

3
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https://gemini.google.com/

Leveraging AI
• Communication

• Meetings

• Community

• Other Areas

https://heynapa.com

5

6



12/10/2024

4

Project Timeline

Plant Ops Sub-
committee 

Meeting

AI Tool Under 
Contract 

Agreement

XBE AI Tool 
Development& 
Beta Testing

NAPA Midyear 
Meeting 2023 

Hey NAPA 
Launch

Continued 
Enhancements

• Member Driven
• Needs

• Partnership

• Functional Considerations
• Audience

• NAPA Store

• Service Agreement

Idea – Contract - Development

7
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Hey NAPA Launch

• Expanded Reference Library
• NAPA, APA, NCAT, AAPTP, FHWA, &
 EPA ENERGY STAR

• Improved Response Times
• Near-immediate response generation

• 10x Referenced Pages
• Up to 100 pages

Continued Enhancements

9
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• Enhanced UI
• Collapsible References

• Font/Text, Buttons, etc.

• Custom Instructions
• Add context like name, location, & preferences 

• Image Support
• Prompt or question pictures

Continued Enhancements

• References First
•  Single-click access to all PDF’s (Full document and 

exact pages

• Static Chat URL’s
• Ease of sharing/citing

• Contextual Awareness/Multilingual
• Conversational

Some Key Features

11

12



12/10/2024

7

2,100 
Users

29,000 
Pages

15,000+ 
Chats

Hey NAPA

• Clarity and Specificity
• Ambiguity leads to imprecision

• Desired Output / Format
• Streamlining communication

• Iteration and Experimentation
• Phrasing and Structure

• Be Creative

Prompt Engineering

13
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• Unlocking Co-Intelligence Article

• https://www.asphaltpavement.org
/heynapa
• FAQ’s

Additional Resources

• Asphalt Production: The process of producing asphalt mixtures.
• Hot Mix Asphalt: Traditional asphalt mixture produced at high 

temperatures.
• Balanced Mix Design: A method of designing asphalt mixtures 

that considers both performance and cost.
• Best Practices: Could refer to recommended methods in various 

asphalt-related processes.
• Hey NAPA: Direct references to the chatbot or possibly the 

National Asphalt Pavement Association.
• Asphalt Binder: The sticky, black, and highly viscous liquid or 

semi-solid form of petroleum used in asphalt.

Top Keywords – Hey NAPA Use

15

16

https://www.asphaltpavement.org/heynapa
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• Industry Operations and Training: asphalt, industry, training, 
production, paving, reduction, plant, development, process, curriculum

• Mix Design and Materials: asphalt, mix, explanation, paving, plant, 
pavement, design, warm, concrete

• Technical Aspects and Standards: napa, asphalt, air voids, explanation, 
ideal values

• Best Practices and Specific Techniques: best practices, explanation, 
sma, tack coat, meaning, mix, rap

• Pavement Performance and Research: pavement, definition, 
understanding, impact, research, hma, rap, vma, performance

Popular Topics – Hey NAPA Use

• 1

17
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Leveraging Hey NAPA

1. Access to Industry Knowledge

2. Troubleshooting and Problem Solving

3. Training & Skill Development

4. Continuous Improvement

5. Regulatory and Compliance Support

19
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1. Guidance on Regulatory Resources:
a) Ex: Inquiry on silica exposure → OSHA standards & NAPA 

publications

2. Best Practices and Compliance Strategies:
a) Ex: Tips on documenting process or maintain records of 

environmental compliance

3. Access to NAPA Publications:
a) Ex. Link to access/download applicable report

4. Connecting with Experts:
a) Ex. Point user to NAPA VP, Environment, Health, & Safety

21
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• 1
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• Season 8 Episode 3
• Luke Kotz, Manatts, Inc.

• People, process, then technology: 
Unlocking operational efficiencies 
with AI

• https://www.asphaltpavement.org
/podcast

Pave It Black

29

30
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1
• Emailed Industry News Roundup
• Powered by Artificial Intelligence
• Free to sign up, manage all NAPA 

Subscriptions in one place

Questions?

Brett Williams
bwilliams@asphaltpavement.org

31
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Aging of Asphalt Mixtures for 
Balanced Mix Design

Nathan Moore

October 24, 2024

Background

• Cracking is the primary mode of distress in asphalt pavements

• Many state DOTs are interested in balanced mix design (BMD) to 

abate cracking issues while maintaining good rutting performance

• Mixture conditioning/aging is critical for performance testing

• Rutting tests: short-term aging

• Cracking tests: long-term aging

• AASHTO R 30

• Short-term aging: 2 hours at Tc for volumetric mix design; 4 hours at 

135°C for performance testing (under revision by AASHTO COMP)

• Long-term aging: 5 days at 85°C on compacted specimens          

(Needs work…)
2

1
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Asphalt Mixture Aging

• Crucial in evaluating cracking resistance of surface mixes

• Top-down cracking, thermal cracking

• Cracking does not occur right after construction; instead, it starts 

to develop after several years in service

• Asphalt binders do not age at the same rate

• Binder source (chemical composition)

• Binder grade 

• Recycled asphalt binders

• Asphalt additives (polymer, warm mix asphalt, liquid anti-strip, etc.) 

3

Final Report 
Available Below

3
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Research Gap Analysis

1. Lab-to-field aging correlation

2. Applicability to asphalt mixtures 

containing additives

3. Performance tests and parameters 

suitable for assessing loose mix 

aging

4. Implementation into BMD

5

Impact of 
Aging on 
Cracking 
Resistance

Short-term 

Aging

Long-term 

Aging

5
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Existing Long-term Aging Methods

• AASHTO R 30: 5 days at 85°C on compacted specimens

• Not severe enough  

• Loose mix aging vs. compacted specimen aging

• Accelerated aging 

• Not susceptible to aging gradient and specimen distortion issues

• Selected loose mix aging methods

• Field aging maps at 95°C (NCHRP 09-54)

• 6 to 8 hours at 135°C (NCAT, UW-Madison)

• 20 hours at 100 to 125°C (TTI)

• How to incorporate loose mix aging into BMD cracking evaluation?
7

1. Lab-to-field Aging Correlation

Loose Mix Aging 

Procedure

# Mixtures with Lab-to-

field Aging Data

# Field Projects with Lab-

to-field Aging Data

Aging at 85°C 4 1

Aging at 95°C Over 35 10

Aging at 100-125°C None None

Aging at 135°C 12 5

8

NCHRP 9-54: a series of aging maps

• Pavement location

• Field aging time

• Pavement depth

7

8
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1. Lab-to-field Aging Correlation

Loose Mix Aging 

Procedure

# Mixtures with Lab-to-

field Aging Data

# Field Projects with Lab-

to-field Aging Data

Aging at 85°C 4 1

Aging at 95°C Over 35 10

Aging at 100-125°C None None

Aging at 135°C 12 5

9

NCAT: 8 hours at 135°C = 5 to 6 years of 

surface field aging (top 1 inch) on the 

NCAT Test Track

“Critical Aging”

Loose Mix Aging for 5 Days at 85°C

• Developed in NCHRP 09-52A at TTI

• Expected to simulate 114,000 cumulative degree 

days (CDD) of field aging for surface mixtures

• 7 to 10 years in warmer climates

• 12 to 14 years in cooler climates

10

85°C

9

10



12/10/2024

6

What is CDD?

• Defined as sum of the daily high temperature above freezing for 

all the days from time of construction to the time of core sampling

• A simple climate index to “normalize” the field aging of projects 

with different construction seasons and geographic locations

11

Loose Mix Aging at 95°C

• Developed in NCHRP 09-54 at NCSU

• A series of aging maps for field correlation

• Pavement location

• Field aging time

• Pavement depth

• Aging time varies from 0.1 to 32 days

• Validated with 30 mixtures

• Further validation needed for RAP mixtures

12

95°C

11
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NCHRP 09-54 95°C Loose Mix Aging Maps

13

4 Years of Field Aging

6 mm below Pavement Surface

8 Years of Field Aging 

30 mm below Pavement Surface

(Kim et al., 2021)

Loose Mix Aging for 20 Hours at 110-120°C

• Developed in at TTI

• Equivalent to 6-day, 95°C loose mix aging in 

terms of impact on mixture cracking resistance 

(measured in IDEAL-CT, I-FIT, and OT)

• Expected to simulate 12 years of field aging at 50 

mm below pavement surface

• Correlation developed based on IDEAL-CT 

results (7 mixtures) 

• No field validation yet

• Focused on simplicity and efficiency
14

110 to 

120°C

13

14
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20-hour Loose Mix Aging Map

15(Zhou et al., 2022)

Loose Mix Aging at 135°C

• First evaluated at UIUC (and then at AI, MTE, 

NCAT, UNH, UW-Madison, etc.) 

• Aging time varies from 6 to 24 hours

• Lab-to-field aging correlation

• MTE: 24-hour, 135°C > 6 years of surface aging in 

Minnesota (3 mixtures from MnROAD)

• NCAT: 8-hour, 135°C ≈ 5 to 6 years of surface aging 

in Alabama (4 mixtures from Test Track)

• Limitations

• Change in oxidation mechanism (for certain binders)

• Thermal degradation of SBS in HiMA binder
16

135°C

15

16
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2. Applicability to Mixtures containing Additives

• Use of asphalt additives

• Historical efforts focus on improving pavement performance

• Increasing interest in using additives for sustainability benefits

• Potential impacts on asphalt aging susceptibility 

• Thus, crucial to consider aging when evaluating the cracking 

resistance of mixtures containing additives 

17

3. Performance Test to Assess Loose Mix Aging

What lab tests should we use?

What criteria should we set?

What aging condition should we use?

17
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2015-2021 NCAT Cracking Group Experiment

Progression of Cracking
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Texas Overlay Test (Tex-248-F)

Sorted from 

best to worst 

field cracking 

performance
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Cracking Group Experiment Takeaways

• IDEAL-CT and Overlay Test best discrimination between mixes’ 
lab results and field performance

• Are we trying to predict or screen out mixes?

• NCAT set preliminary lab thresholds as a result of this work

• Aging had expected effects on mixes

• Mixes maintained their relative ranks well in both aging 
conditions

25

Current NCAT Test Track Example

26
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Design Performance Test Results 

Better cracking 

resistance

S10 > N6 > S11

Production OT Results 

Critical aging: 8 hours at 135C (loose mix)

For Reheated Mix:
S10 > N6 > S11

For Aged Mix:
S10 > N6 ≈ S11

27
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Production IDEAL-CT Results 

For Reheated Mix:
S10 > N6 > S11

For Aged Mix:
S10 > N6 ≈ S11

Field Cracking

Performance: S10 > S11, N6 TBD 

29
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4. Implementation into BMD

31

Loose Mix Aging 

Procedure
Advantages Disadvantages

Aging at 85°C Similar to AASHTO R 30
1) Long duration

2) Very limited field validation

Aging at 95°C Robust field validation Long duration

Aging at 100-125°C
1) Short duration 

2) Lab operations-friendly

1) Potential chemistry change

2) No field validation

Aging at 135°C Short duration
1) Potential chemistry change

2) Very limited field validation

Time vs. Temperature

Tradeoff between accuracy and practicality 

4. Implementation into BMD

• How accurate is accurate enough? 

• It depends…is BMD intended to 
• Predict pavement performance?
• Screen poor-performing mixes from design and production?

• Asphalt Institute article

32
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There’s more to come!

• Proposed new AASHTO standard practice on long-term aging

• R30 on short-term aging only  

• Method A: compacted specimen aging for 5 days at 85C (LA)

• Method B: loose mix aging for 5 days at 85C

• Method C: loose mix aging at 95C

• Method D: loose mix aging for 20 hours at 100 to 125C (possibly OH)

• Method E: loose mix aging for 6 or 8 hours at 135C (WI)

33

Thank you!
Questions?

Contact Me

33
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