Performance Graded Asphalt
Binders, Storage Temperatures, and
Effects on Mixing & Compaction

Analyzing temperature impacts on asphalt binder performance



Performance
Graded Asphalt
Binders




What Are PG Asphalt
Binders?

PG Binder Temperature Ratings

PG binders are rated by their ability to resist rutting at high
temperatures and cracking at low temperatures.

Performance-Based Classification

The PG system classifies binders based on real temperature and
loading conditions, improving pavement durability. 100-year
Climatical Database.

Modified Asphalt Binders

Modified binders with polymers enhance elasticity and resistance
to stripping and fatigue cracking.

Importance for Production

Understanding PG binders guides mix designers and paving crews
for optimal mixing and compaction.
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Key Points

« Lower the values = Softer the binder = Thinner

Viscosity (PG46-34)

« Higher the values = Stiffer the binder = Thicker

Viscosity (PG76-22)

« Additives can be used to stiffen or soften

binders. Rule of 92°

« All Additives have recommended storage

temperatures — Talk with your suppliers.
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52-16 58-16 64-16 70-16 76-16
62-22 58-22 64-22 70-22 76-22
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52-40 58-40 64-40 70-40 76-40

= Crude Qil
= High Quality Crude Oil
= Modifier Required



Proper Storage
Temperatures




Maintaining Correct Storage
Temperatures

Optimal Temperature Range

Unmodified PG binders store between 275-325°F; modified binders might
require higher temperatures to maintain desired viscosity.

Risks of Improper Temperature

Overheating causes oxidation and brittleness; low temperatures hinder pumping
and mixing operations. Leads to volume loss of material due to Mass Loss.

Preventing Thermal Stratification

Continuous circulation prevents temperature layers in tanks, ensuring accurate
viscosity measurements.

Routine System Maintenance

Regular calibration of sensors and monitoring of insulation ensures consistent
storage temperatures.




Additives Proper Handling

Every additive has recommended storage temperatures
Some additives are not compatible together.
When incorporating additives — make sure adequate mixing time is allowed.

Tank Agitators vs. In-Line Blenders

Rule of Thumb - "If you are seeing smoke, it is too hot"
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Effects on Mixing



How Temperature
Influences Asphalt
Mixing

Effect of Low Binder Temperature

Low binder temperature increases viscosity,
preventing adequate aggregate coating and
causing weak spots in asphalt mix.

Effect of High Binder Temperature

Excessive heat causes binder hardening and
brittleness, leading to cracking and loss of polymer
additives.

Optimal Binder Temperature Benefits

Maintaining optimal temperature ensures uniform
coating, stable mix, and longer-lasting asphalt
pavements.

Paint a wall with freezing cold paint or Super-Hot Paint?
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Binder — PG6422
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Effects on
Compaction



Temperature Impacts on Achieving
Proper Compaction

Temperature's Role in Compaction

Binder temperature controls asphalt viscosity, crucial for aggregate
rearrangement during compaction.

Consequences of Low Temperature

Low temperatures cause binder stiffening, leading to inadequate density and
higher air voids.

Effects of Excessive Heat

Excessive heat makes mix tender, causing shoving and displacement during
roller compaction. Loss of integrity of chemical — will not perform as designed.

Importance of Temperature Control

Maintaining optimal temperature ensures proper compaction, durability, and
extends pavement life.




Conclusion



Summary of Key
Principles

Performance Graded Binders

Performance graded binders enable pavements to resist
temperature stresses and traffic loads, ensuring durability.

Proper Storage Temperatures

Maintaining correct storage temperatures protects binder quality
and prevents premature aging in asphalt production.

Controlled Mixing Temperatures

Controlling binder temperature during mixing ensures uniform
coating and stable asphalt mix consistency.

Optimal Compaction Temperatures

Proper compaction temperature management achieves required
pavement density and long-term durability.



INTERSTATE
TESTING
SERVICES
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