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Lots of Research and Practice on PMA!

Quantifying the Effects of PMA 

for Reducing Pavement Distress 
• This study (published in 2005) used 

national field data to determine 

enhanced service life of pavements 

containing polymer modified binders 

versus conventional binders.     



Lots of Research and Practice on PMA!

Use of Polymer-Modified Asphalts (PMA) in Dense-Graded Mixtures: 

Internet Survey and Tools to Measure Return on Investment
• The primary objective of this study was to recommended one or more tools that 

highway agencies can use to ensure that there will be a sufficient return on 

investment when using PMAs in dense-graded mixtures. 
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• Definitions may vary:

❑ Polymer Type (SBS, SB, SBR, Terpolymer, etc.)

❑ Polymer % often > DOUBLE standard dosage

➢ PMA (2.5%-3.5%)

➢ HP (>5-6%); HiMATM >7.0% 

❑ Final properties based on dosage/neat asphalt grade

What Makes Asphalt Binders “High Polymer”?

Zou et. al (2023)
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• Recommendation to use an 

AASHTO structural layer 

coefficient 70% higher for HiMATM:
❑ Built in 2009

❑ 2 cycles, 20 million ESALs

❑ Excellent performance

NCAT, Auburn, AL (2009-2015)



Structural Coefficient for HP Mixtures

• For Florida DOT:

➢ 0.54 for HP mixtures compared to 0.44 for PMA mixtures

➢ Based on performance properties of binders and mixtures and 

mechanistic-empirical simulations and analyses (bottom-up fatigue 

cracking, rutting, shoving, and reflective cracking)

• NCAT Test Track (2010 and 2015 Sections):

➢ 0.75 and 0.92 for HP mixtures → 0.44 and 0.54 for PMA mixtures

➢ Based on in-situ strain measurements & lab fatigue performance 



• Facilitate and conduct a 

comprehensive gap analysis on the 

use of HP binders and mixtures and 

identify critical limitations, gaps, and 

needs through a S.W.O.T analysis:

➢ Identify and put forth positive practices 

and lessons learned by DOTs.

➢ Complement the work completed under 

FHWA EDC-6 TOPS program

Objective and Scope of Work



Critical Review of HP Binders and Mixtures



HP Technology: State-Of-The-Practice

Accurate as of 2021

Habbouche et al. (2021), State 
of the Practice for High 

Polymer-Modified Asphalt 
Binders and Mixtures
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HP Technology: Review of State DOTs

Accurate as of 2025
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HP Technology: Selected Specifications

State AASHTO Standard  Binder Properties Mixture Properties 

New Jersey M 332 

T 350 

 

M 320 

PG 76E-28 

Jnr, 3.2 ≤ 0.1 kPa-1 & R3.2 ≥ 90% at 76°C 

 

PG 94-22 

Requirements based on 

intended application 

 

PG 94-22 designed for use in 

hot-applied chip seals 

Ohio M 320 

T 301 

PG 88-22 (reported as PG 88-22M) 

Re ≥ 90% 

n/a 

Oklahoma M 332 

T 350 

PG 76E-28 

Jnr, 3.2 ≤ 0.5 kPa-1 & R3.2 ≥ 95% at 76°C 

n/a 

Utah M 320 

T 301 

T 313 

PG 76-34 

Re ≥ 90% 

ΔTc ≥ -1.0°C  

 

Use of high binder content by 

requiring high density 

compaction based on low void 

mix design for all applications, 

including both thin and thick 

asphalt layers. 

Virginia M 332 

T 350 

PG 76E-28 

Jnr, 3.2 ≤ 0.1 kPa-1 & R3.2 ≥ 90% at 76°C 

n/a 

 n/a denotes not available. 
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Selected States – Usage and Costs
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Selected States – Virtual Visit Memos

New Jersey

Ohio

Oklahoma

Utah

Virginia
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HP Technology - Documentation
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HP Technology – S.W.O.T Analysis
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• FHWA Pavement & Materials Program: Support and commitment from FHWA, aiding in 

research, implementation, and policy development.

• State DOTs: Recognition of HP binders' benefits by select DOTs, with implementation showing 

improved long-term performance.

• Industry and Research Community: Engagement from asphalt industry leaders, researchers, 

and academia to advance HP binder technologies and implementation.

HP Technology

• Enhanced Performance: Enhanced rutting resistance, improved fatigue life, and increased 

durability compared to conventional binders.

• Compatibility with Existing Design Methods: Can be integrated into mechanistic-empirical 

pavement design frameworks.

• Advancements in Binder Modification: Continuous improvements in polymer chemistry, binder 

formulation, and performance testing enhance reliability.
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• Variability in Expertise: Differences in experience levels among DOTs, contractors, and researchers 

can lead to inconsistent implementation.

• Limited Contractor Familiarity: May require specialized handling, mixing, and placement techniques, 

which may not be widely understood.

HP Technology

• Lack of Standardized Definition: The absence of a formal definition for HP binders and mixtures 

among State DOTs creates inconsistencies in specifications and performance expectations.

• Higher Initial Cost: Increased material costs compared to conventional asphalt binders may limit 

widespread adoption.

• Specification Variability: Lack of standardized definitions and performance-based specifications across 

different agencies.

• Potential Workability Concerns: Higher polymer content may impact mixture compaction and field 

performance.

• Optimization Challenges: Issues related to polymer dosage, aggregate compatibility, tank storage 

stability, shelf life, and long-term durability in varying environmental conditions.



High modulus asphalt 

(HIMOD or HMAC)

Stiffness

Highly polymer 

modified binder (HiMA)

Proprietary

High polymer binder (HP)

Non-proprietary (AI, VTRC, FDOT)

High polymer grade 

(HPG)

TxAPA 

Highly-modified asphalt 

mix (HiMod)

UDOT

HP Technology: Nomenclatures !!!
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• Federal and State Funding Support: Increased focus on longer-lasting 

infrastructure may drive investment in HP technologies.

• Growing Demand for High-Performing Pavements: Aligns with agencies’ goals 

and performance-driven specifications.

• Advancements in Testing and Characterization: Improved testing methods 

can help optimize HP binder selection and usage.

• Collaboration and Knowledge Sharing: Potential for multi-state research 

initiatives, pooled fund studies, and industry partnerships to refine best practices.

• Field Performance: Longer-term performance information from experienced 

States may support quantification of benefits.
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• Supply Chain and Material Availability: Limited production capacity 

for high polymer-modified binders may create procurement challenges.

• Budget Constraints: Higher upfront costs may deter State DOTs with 

limited funding.

• Workforce Training Needs: Adoption may require additional training 

for engineers, inspectors, and contractors to ensure proper field 

implementation.

• State Priorities: Potential changes in infrastructure policies or funding 

priorities could impact adoption rates.



Key Strategies for Implementing HP Mixes
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2026 AI Members – Priceless Support



QUESTIONS?

Thank You!
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