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What is Asphalt?
• A high molecular weight thermoplastic 

hydrocarbon found in crude petroleum 
oils

• Asphalt can occur naturally – Pitch 
Lake in Trinidad & Lake Bermudez in 
Venezuela

• Has been used for thousands of years 
– Mesopotamia & Ancient Egypt used 
as an adhesive and waterproofing

• First asphalt road in the U.S. – 1870 in 
New Jersey

• The “best glue in the world”
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Asphalt From Crude Oil
• Crude Oil was formed millions 

of years ago by the bacterial 
decomposition of organic 
matter, both plant and animal, 
buried under heavy layers of 
our earth’s sediment.

• Asphalt Cement is NOT tar.
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Crude Oil Production - Fractional Distillation

• Propane
• Butane
• Gasoline
• Naphtha
• Kerosene
• Diesel
• Gas Oils
• Asphalt



AMERICA RIDES ON US

Crude Oil Breakdown
Asphalt Cement is the “bottom of the 
barrel.”
Crude oils vary, widely. As a 
generality:

1 Barrel = 42 gallons
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Asphalt Nomenclature

• History of Asphalt Nomenclature
• Todays Performance Graded Asphalts
• Comparison of Performance Graded vs. MSCR 
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History of AC Nomenclature

• Prior to 1970, asphalts were specified as 
penetration grades: 5/9, 50/60, 60/70, 85/100, 
140/160, and >300 pen

• The penetration of an asphalt is determined by the depth that 
a free-falling weighted needle penetrates an asphalt sample, 
at a specified temperature, weight and time. The needle 
penetration, measured in mm/10, is the penetration of the 
asphalt. More commonly this is simply referred to as the 
“pen.”
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History of AC Nomenclature

• Beginning in 1970, asphalts were 
specified as viscosity grades. AC-5, 
AC-10, AC-20, AC-30 and AC-40

• Testing performed in Absolute Viscometer. 
Measuring flow of material through a 
calibrated capillary tube under set 
temperature and vacuum. What did the 30 in AC-
30 mean? Multiply 30x100=3000. This was the middle 
of the acceptable viscosity range for the AC-30 
specification.

• Lower the ending number, the 
thinner/softer the oil was.



AMERICA RIDES ON US

Performance Grades – PG Asphalt
• In the 1990’s State DOTs began to specify 

SHRP (Strategic Highway Research 
Program) or Performance Grades of 
Asphalts: PG 58-28, PG 64-22, PG 70-22, 
PG 76-22, etc.

• Thought process of SHRP – Performance 
Grades were created at the same time as 
Super Pave HMA processes. Transitioning 
the industry toward where we are today. 

• PG Binder Criteria:
• Designed to utilize Rheological testing, at 

different desired climatical temperatures, at 
different points of binders “life cycle”

• Rheology – “the science of deformation 
and flow within a material”
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Performance Grades – PG Asphalt
• PG Binder types are selected 

geographically, based off that 
regions 100-year climate history. 

• PG Binder nomenclature:
 Max Design Temperature, °C
 Min. Design Temperature, °C

Ex.) PG58-28, PG64-22
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Performance Grades – PG Asphalt
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Performance Grades – PG Asphalt

• PG stands for “Performance Grade”
PG 58 -28

– 58 is 58 degrees Celsius
– - 28 is negative 28 degrees Celsius
– PG58-28 is expected to meet performance expectations with pavement 

temperatures between 58C (136˚ Fahrenheit) and -28C (-18˚ Fahrenheit) 
with light volumes of fast-moving traffic.

– PG64-22 should perform best at temperatures between 64˚C (147˚F) and 
-22˚C (-8˚F).
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Rule of 92: Max Design Temp – Min 
Design Temp. = ≥ 92° 
Means that binder has been modified. 
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MSCR Introduced
• Multiple Stress Creep Recovery Test added to existing PG Grade 

specifications/testing - MODOT ~ 2010.
• MSCR was designed to designate traffic load counts to standard climate 

grades for a certain region. Also, to do away with Elastic Recovery testing 
requirements, would be done utilizing DSR now. 

• Traffic count is part of the equation
– S – Standard Traffic (Ex: PG64S-22.)
– H – Heavy Traffic (Ex: PG64H-22.)
– V – Very Heavy Traffic (Ex: PG64V-22.)
– E – Extremely Heavy Traffic (Ex: PG64E-22.)
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MSCR – Why Fix What's Not Broken?
• Speed of testing – much faster now 
• Better predictor of rutting
• Modifier neutral- Better indicator of quality of modification
• Same equipment
• Tested at climate conditions
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MODOT – Current Practices

How does this presentation apply to current MODOT 
specifications.
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MODOT Binder Grades + HMA Recycle
• During HMA Design – recycled materials such as RAP (Recycled Asphalt 

Pavement) and RAS (Recycled Asphalt Shingles) are incorporated back into 
the mixture to supplement some of the virgin aggregate and virgin oil that is 
needed to design that mixture. 

• Cheaper prices of the recycled materials = cheaper prices of the finished 
mixture. 

• This leads to MODOT allowing Extracted Binder Gradings of the HMA 
Mixture.
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MODOT Binder Grades + HMA 
Recycle
• With MODOT virtually allowing 

unlimited amounts of Recycle to 
be allowed. Binder replacement 
charts (MODOT Sec. 401) have 
been put into place in 
specification. 

• Chemical Extraction and Grading 
has become a major part of our 
specifications.
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Chemical Extraction and PG Grading
• The HMA Mixture is designed and 

constructed during the laboratory 
design process. The final mixture of 
that HMA is “extracted” to reclaim 
all asphalt out of the mixture. 

• Including virgin asphalt, and any 
asphalt incorporated by the RAP or 
RAS. 

• Chemical Extraction uses solvents 
to strip the asphalt from the HMA 
mixture. 

• Utilizing a series of High-Speed 
Centrifuges, and distillation 
processes. We are able to reclaim 
all asphalt from the HMA. Being 
able to successfully test it for SHRP 
(PG) Specifications.
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Chemical Extraction and PG Grading
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