
April 11, 2023 1

Binder Selection for the 21st

Century



Evolution of Asphalt Specifications



Consider pavement distresses in Binder Selection



MSCR: What do the Numbers & Letters Mean?

“Performance Grade”

Average 7 day Max Pavement Design Temp in °C (Rutting Resistance)

Min Pavement Design Temp in °C 
(Thermal Cracking Resistance)

Traffic Level (Rutting Resistance)

PG58H-34



LTPPBind Online – High Temp



LTPPBind Online – Low PG



Traffic Level

PG 58 S -34
PG 58 H -34
PG 58 V -34
PG 58 E -34

Standard Traffic (0% Recovery)

Heavy Traffic (30% Recovery)

Very Heavy Traffic (55% Recovery)

Extremely Heavy Traffic (75% Recovery)



Why % Recovery?  Elastomeric Polymer…That’s Why!



Why Elastomeric Polymer?



What About RAP?

• Recycled Asphalt Pavement (RAP) contains aged asphalt 
binder

• Asphalt binders become stiffer and more brittle 
with age

• Cracking is more dependent on the aged condition 
of asphalt

• Asphalts that are less durable tend to age faster



Grade Dropping

Bio-based oils can be used to manufacture PG XX-40, but they can 
work with other grades just as well.

PG  58H - 34 PG  52H - 40

How do we get -40?  Suppliers don’t offer that grade currently?

Typically Add 

3-6%
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Bio-Based Oils for RAP Mixes
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Asphalt Parameters That Indicate 
Durability and Brittleness 

• Glover-Rowe

• Cross-over Temperature

• R-value

• Phase Angle

• ΔTc

13



April 11, 2023

What Research Tells Us 
About ΔTc

•

•

•

•
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-16

-10

RAP PG 58-28 50/50
Blend

50/50
+ 2% bio-modifier

Low
PG

m-value
Stiffness

Stiffness
m-value

Continuous PG PG 95-16 PG 60-28 PG 77-23 PG 63-30

40hr PAV ΔTc -6.8 -1.1 -3.8 -1.2
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Softened

“Rejuvenated”



Using Bio-based 
Modifier Oils



Conclusions

• Select PG 58 to resist rutting distress on 
pavement

• Select -34 to protect from thermal cracking 
distresses

• Select appropriate traffic level H, V, or E to 
improve pavement performance through 
the use of polymer modified binders

• Utilize bio-based modifier oils to optimize 
RAP content in mixes
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DISCLAIMER

The information provided herein was believed by BAKELITE UK Holding Ltd. and its affiliated companies (“BAKELITE SYNTHETICS“) to be accurate at the time of preparation or prepared 

from sources believed to be reliable, but it is the responsibility of the user to investigate and understand other pertinent sources of information, to comply with all laws and procedures 

applicable to the safe handling and use of the product and to determine the suitability of the product for its intended use. 

All products supplied by BAKELITE SYNTHETICS are subject to BAKELITE SYNTHETICS’ terms and conditions of sale. BAKELITE SYNTHETICS MAKES NO WARRANTY, EXPRESS OR 

IMPLIED, CONCERNING THE PRODUCT OR THE MERCHANTABILITY OR FITNESS THEREOF FOR ANY PURPOSE OR CONCERNING 

THE ACCURACY OF ANY INFORMATION PROVIDED BY BAKELITE SYNTHETICS.

© 2022 BAKELITE. All rights reserved.

® and ™ denote trademarks owned or licensed by BAKELITE SYNTHETICS.
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