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Project Approach

NCHRP Project 20-44(01): 
Increasing WMA Implementation by Leveraging the 

State-of-Knowledge

Dialogue for 
agencies, industry, 

and researchers

Establish and 
communicate WMA 
state-of-the-practice 

Assess published 
and gray literature 

related to WMA

Topical 
Bibliography

Survey Agencies 
and Industry

2-Day 
Outcomes-based 

Workshop

1 participant per 
DOT,  asphalt 
contractors

Topical Webinars

Topics for 
Breakout 
Sessions
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Presenter
Presentation Notes
Transition Message:  The NCHRP Project 20-44 contains a number of elements to define the state-of-the-knowledge and state-of-the-practice for the implementation of WMA mixtures.ObjectivesIdentify barriers to broader use and implementation of WMAReview definition for WMA and details of WMA specificationsUpdate performance criteria for WMA based on feedback from agencies and industryImprove and expand tracking mechanisms for WMA usageThe research approach shown will assist in shedding light on the barriers that prevent more consistent and/or expanded use of WMA mixes across the nation.  By reaching out to stakeholders (agencies, contractors, producers, and researchers) with a clear outcome-based approach, a methodology for measuring and promoting the implementation of WMA and its future technologies can be developed most effectively.Task 1: a review of available literature will be conducted for the purpose of compiling a topical bibliography concentrated on WMA products, specifications, performance, and implementation efforts. The findings from the activities conducted in Task 1 will inform the content and speakers to be included in the topical webinars. Task 2:  establishing the state of the practice will be done through the application of a brief survey of agencies and asphalt industry representatives. Then, communication of the state-of-the-practice and state-of-the-research will be done through these topical webinars that you are currently viewing. The idea is to describe the state-of-the-practice at a broad level in order to give all participants an idea of what’s currently being done in terms of research, current practices, typical protocols, and gaps in current practice (what is still needed, or what isn’t going well).Task 3: Conduct a workshop to identify the barriers encountered by the state DOTs in the implementation of WMA specifications and establish and update WMA implementation performance indicators.



Warm Mix BriefsAvailable online at: 
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectI
D=4264 
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Presenter
Presentation Notes
Transition Message:  The NCHRP Project 20-44 topical webinars are intended to get all participants the same baseline information with which to be most productive at the 2-day workshop on May 8-9, 2017.Instruction:.Quickly review the titles of each Warm Mix BriefMention that each of these is stand-alone, limited to 20 minutes each, and can be watched in any orderThese do not all have to viewed in one sitting.Request that each of these be viewed prior to attending the 2-day workshop in beginning of May 2017.



Survey of Agencies and Industry
Establish the State-of-the-Practice:

• Definitions of WMA

• Practices related to use and 

performance of WMA

• Identify barriers to better adoption of 

tools for WMA implementation

• Identify observed or perceived challenges to increased 
usage of WMA

• Identify best management practices (BMPs) for successful 
use of WMA on paving projects
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Presenter
Presentation Notes
Questions will probe contributing factors related to WMA implementation such as observed field damage (types of distresses); approaches to mitigate distresses during mixture design, mixture production, construction, and/or maintenance activities; testing and acceptance criteria; information about certification of WMA products and specification guidelines; cost factors; and, decision-making and/or best management practices available that achieved better performing WMA pavements.  The survey will also seek to identify the perceived or observed barriers to better adoption and usage of WMA and issues with specific WMA technologiesThe research team also proposes to include the perspective of other practicing agencies by collecting information via phone interviews with management at the American Public Works Association Transportation Committee, the League of Cities, and the National Association of County Engineers, as well as the appropriate staff at the US Army Corps of Engineers and the FHWA Federal Lands Division. 



Survey: Idaho Responses (2017)
Key Points:

• WMA reported to be < 10% of total asphalt proportion in 2016

• Interest in continuing education programs

• Allow contractor’s choice for WMA rather than specifying its use

• Incorporate procedures to show WMA is not that different than 
HMA
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Presenter
Presentation Notes
Blue states responded to survey and are attending workshopOrange states responded to survey but were unable to attendNo response from only a few statesAlso we had responses from 3 counties, 2 cities, Fed Lands, 1 provincial MOT, and the PA Turnpike Industry survey:   responses from contractors in blue states



Agency survey revealed…

What really is Warm Mix Asphalt?

Better performance
compared to HMA

Defined per 
AASHTO R35

WMA Technology Use
(additives, foaming, etc.)

No specific
definition

Temperature range requirement

Compaction
aid ?
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Presenter
Presentation Notes
Idaho answered that it uses its HMA mix design and allows Contractor to “drop in” the WMA additive



Why Capture WMA Usage ?
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For Consideration…
Goals for 

Sustainability

Trade-offs to reduce 
impact require life 
cycle consideration

Changing standard practice 
(specifications and designs): 

protector and/or barrier? 

Environmental, social, and cost 
implications of mix design and 

durability (2015)

> 92% of all U.S. paved roads are 
surfaced with asphalt products (2012)
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Presenter
Presentation Notes
2. Need for specialty mixtures for safety, noise, structural considerations…and their environmental and cost implications3. Changing standard practice (specifications and designs)Are specifications that limit the use of lower impact materials  effective in reducing the risk of poor performance, or just do they  prevent the opportunity to improve the overall sustainability of a  pavement project?Is the pavement designed to make the best use of lower impact  materials without compromising performance?4. Trade-offs to reduce impact require life cycle considerationEnvironmental impacts of materialPerformance and replacement frequencyTransport distancesAbility to recycle in the future5. Sustainability goals of the organization



Driving Factors for Warm Mix Asphalt
• Environmental & societal concerns 

– NIMBY
– Reduce haul distances by opening WMA-only plants with reduced 

temperatures (encourages use of local materials)
• Sustainable development

– Increase material performance and time between future maintenance 
and rehabilitation treatments

• Green construction 
– Easily combined with recycled materials

• Reduction of energy consumption
• Reduction in CO2 emissions
• Reduced worker exposure

– Faster compaction “get in, get out, stay out”
• Extension of construction season

– Faster project delivery
– Reduced user delay costs over time
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Presenter
Presentation Notes
Increase material performance and time between future  maintenance and rehabilitation treatments



Increased Use of WMA in US
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Presenter
Presentation Notes
For contractors, whose customers are not only the DOT, this disparity makes it hard to fully commit to WMA productionEfforts to encourage LPAs to accept WMA can help paving contractors to be more efficient and will positively affect pricing in the long run



- Pavement vehicle interaction
- Noise
- Runoff
- Lighting
- Safety
- Lighting

Pavement Life Cycle

Materials  
Production Use End-of-life

Material  
extraction and  
production

Transport

R

- Equipment Use
- Transport
- Traffic delay

Construction /
Maintenance &
Rehabilitation

R

- Recycle
- Landfill

From: Kendall et al, 2010

R : Recycle
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Presenter
Presentation Notes
When applied in the pavement system,  the pavement life cycle  includes…An often omitted phase in previous  studies is the use phase,  although it is critical to modeling  life cycle GHG emissions. This is  because the vehicle rolling  resistance can be affected by  pavement, and this effect applies  to every single vehicle using the  pavement.



No Temperature Drop? No Effect?

Use

Material  
Production

Construction

Maintenance

End-of-Life

Energy Consumed in an Asphalt Pavement Life Cycle
(from FHWA 2015)

*from extra fuel  
due to IRI-related  
roughness
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Presenter
Presentation Notes
One can see that the temperature drop only really impacts the material production and construction phases (~ 5% of total energy consumed).So, the WMA usage still has a potential benefit by its impact on the Maintenance and Use phases, which carry more impact on energy consumption overall (~95%)
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From: FHWA, 2015

WMA & the Use Phase

Presenter
Presentation Notes
The characteristics are items that an organization can measure to capture impacts of using Warm Mix Technologies…even if they are used without reducing the temperature at productionQuality must be reflected in both structural and  functional (e.g., friction, noise, IRI) characteristics. Example: strong, durable pavements with poor ride may  have high costs of fuel, vehicle maintenance, and  damage to transported goods.Durability/longevity is a primary factor impacting  pavement sustainability.



Driving Factors for Warm Mix Asphalt:
*Without Temperature Reduction*

• Environmental & societal concerns 
– Reduce haul distances by opening WMA-only plants with reduced 

temperatures (encourages use of local materials)
• Sustainable development

– Increase material performance and time between future maintenance 
and rehabilitation treatments

• Green construction 
– Easily combined with recycled materials

• Reduction of energy consumption
– Less compactive effort, drop one roller compactor

• Reduction in CO2 emissions
• Reduced worker exposure

– Faster compaction “get in, get out, stay out”
• Extension of construction season

– Faster project delivery
– Reduced user delay costs over time
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Presenter
Presentation Notes
Even if we take “Temperature Reduction” out of the equation… there are still documented benefits to using WMA technologies at HMA temperatures



IDEAS for IDAHO
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The Challenges…

No cohesive leadership → no motivation!

Agencies

• Limitations with 
existing 
specifications
• Temperature 

requirements
• Prescriptive or 

permissive specifications
• Neither type rewards 

innovation
• Limitations on 

allowable 
technologies

Contractors

• Lack of incentives 
within existing bid 
environment
• Lowest bid price wins 

project

• Logistics of plant 
production for 
various customers

Other

• Lack of effective 
technology transfer 
tailored to the right 
audiences

• Long term 
performance and/or 
track record not 
available for all WMA 
technologies
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Production & Construction Challenges
• Fear of the unknown or change to existing 

techniques, lack of experience with materials
• Aggregate moisture concerns & condensation 

in silos or baghouses
• Switching between 

HMA and WMA 
in production 

(different customers =
different requests)
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Review Bidding Environment
• Provide incentives for using WMA 

– If there is an incentive, verify use of WMA
– Bid review includes technical points for use of WMA, 

which could offset the cost of additives & production 
changes (which results in higher bid costs)

• Create a WMA specific bid or line item
• Challenges with realizing full savings in a low-bid 

environment
– Economic advantages may be understated if full 

production, placement, and performance aren’t 
considered
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Presenter
Presentation Notes
Last bullet:   e.g., longer haul, dropping roller, better density
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More effective training documents for target audiences
Short online videos, 1-pg targeted briefing documents

Don’t use method or permissive specifications
Shift to end-result or performance-based specs 

Create case studies & a process for agencies to collaborate
Tie into or expand asset management database for WMA
Repository for approved product lists and technology updates
Clearly communicate benefits for local agencies & contractors

The Solutions…

Presenter
Presentation Notes
Need to manage the perception of riskCommunication gap between design and materials engineers at DOT, and between state and LPAsTraining needs to be brief and to the pointLack of education on proper dosage rates, especially with new products



WMA in Idaho: Today,… in the Future?

• Is a guide specification enough? WMA item called out specifically?

• Loosen up the spec, incentivize the contract (LEED-type credits)?

• How do local agencies procure asphalt mix? 

• What contract types are available for local agencies to use WMA?

• Is the state’s APL clearly written for local agencies to access?

• What should the performance criteria be for other spec types?
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Presenter
Presentation Notes
Stakeholders in Idaho could revisit the topic of WMA and consider the following in their discussions: Specifications that proactively encourage the use of warm mix technologies? Incentivize the contract by including some LEED-type credits? How does the DOT Approved Product List (APL) facilitate the use of new warm mix technologies by contractors?  Is the state’s APL clearly written for locals to access?  How do local agencies procure asphalt mix?On the last bullet, point out that some DOTs indicated in the survey that the advances in performance testing should allow the freedom for more use of new WMA technologies
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Presenter
Presentation Notes
Long Term Impacts and Cooperative efforts:  Energy savings …. Air quality… Site monitoring…PMS…MaintenanceFHWA LTPP will have 10 years of data;Communication between departments within an agency must be a prioritye.g., Capital Projects department should be aligned and communication with the Operations unit that does maintenanceDatabase: WS DOT’s PMS is example of how data can be used to drive decisions- Starting point for evaluating pavement performance data is inventory of pavement structure.  WSDOT has some information available here, but details (like compaction records or WMA/HMA changes) are in a separate data base.  Linking construction records with network measures is complicated because construction project may have different location reference system (usually construction stations).Cost savings should be quantified: reduced equipment needed, work zone duration, emissions reduction, and energy savings



EXAMPLE: Quantifying Traffic Delays
Energy and emissions contribution of traffic  
delays, due to construction activities
 Often ignored in pavement LCAs

Impact on environment, due to traffic  delays, may 
be quantified using appropriate tools:
 Traffic simulator to estimate driving schedule under  

changing roadway capacity

 EPA’s MOVES software to calculate additional  
emissions and energy consumption with 
changing  driving schedules

22
From: FHWA, 2015



Vehicle Emissions Simulations
EPA’s MOVES

– Emission modeling  
system for mobile  
sources

– Energy consumption
– Emissions to air

 120+ emissions

EPA’s NONROAD
– Emission modeling  

system for non-road  
equipment

– Energy consumption
– Emissions to air

 HC, CO, NOx, PM, SO2,  
and CO2

From: FHWA, 2015
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Presenter
Presentation Notes
Simulation variables for MOVES:Vehicle-related variablesVehicle typesFuel typeTime & geographyTime-specific (i.e., year, month, hour)Region-specific (i.e., state, county)Road-relatedRoad type (rural, urban, etc.)Geometric design features



LCA Inventory Database
 Construction equipment
 Hauling
 Total use-phase traffic emissions
 Road related use-phase traffic emissions
 Congestion & work zone-related emission 

inventories
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Presenter
Presentation Notes
From FHWA 2015



Take Idaho 53 for example…

24

Near Rathdrum, Idaho

Review ITD Road Data
• Heavy truck count?
• Closest asphalt plant?
• Maintenance schedule?
• Pavement condition history?

Presenter
Presentation Notes
This segment of ID 53 has 9000 ADT but what is the amount of truck traffic?



Idaho SR53: Case Study for WMA?

Maintenance history & condition ratings
• Top-down cracking in wheel paths?
 WMA = better compaction, less susceptible to 

TDC
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Near Rathdrum, Idaho

SR-53 Candidate for Tracking
Performance of WMA…
• Cost (bid, construction, etc.)
• Haul distance
• Time for constr./user delays
• Compaction information
• Monitor performance, and
manual maintenance schedule
• Public complaints & noise
• Safety and IRI over time



• Outreach ideas
– Provide basic training materials to LTAP

– Community of practice for WMA users (industry & public and 
commercial sectors)

– Grant programs

– Chief Engineer & District secretary presentations, IAA, other 
target audiences (pavement preservation & user/producer 
groups)

– Contractor outreach/education to customers

– Local agency coordinators at DOT and 
construction/maintenance decisionmakers

NEXT STEPS
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Talk with your DOT – your thoughts count!
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Leslie McCarthy, Ph.D., P.E.
Associate Professor of Civil Engineering
Villanova University
Leslie.mccarthy@villanova.edu

Presenter
Presentation Notes
Transition Message: Summarize the content for this presentation topic.Instruction: Jot down your 2 ideas for how you can contribute to the goals of the 2-day workshop on your notes. Be prepared to bring those to the workshop as part of the discussion in May.
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