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Asphalt 101

Ground Tire Rubber

Styrene-Butadiene-Styrene
(SBS)
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Asphalt Binders

• “Binds” the aggregate 
together

• Provides…
– the “glue”

– lubrication for compaction

– Durability (resistance to 
cracking)

• The most expensive part of 
an asphalt mix

Aggregate

• Stability, constructability, 
and moisture resistance
– Consensus properties (fine 

aggregate angularity, flat and 
elongated particles, and clay 
content)

– Source properties (toughness, 
soundness, and deleterious 
materials)

Materials
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Crude Oil

Where Does Asphalt Come From?
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Grading system based on climate

PG 67-22

Superpave Asphalt Binders

Performance
Grade

Average 7-day
max pavement
design temp 

Min pavement
design temp
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• Florida: PG 67-22 (153°F to -8°F)

– AC -30 / 60 Pen

– Actually PG 67-10

• Minnesota: PG 58-34 (136°F to -29°F)

• Arizona: PG 70-10 (158°F to 14°F)

Examples of PG Grading System
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Neat Asphalt Binders

Table 334-2
Asphalt Binder Grade for Mixes Contains RAP

Percent RAP Asphalt Binder Grade

0 – 15 PG 67-22

16 – 30 PG 58-22

>30 PG 52-28

The bituminous material specification requirements are outlined in Section 916.
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• PG 76-22 (PMA)
– PG 67-22 base asphalt
– Polymer Modified Asphalt (SB or SBS Polymer)

• PG 76-22 (ARB)
– PG 67-22 base asphalt
– Minimum 7% ground tire rubber (GTR)
– Polymer modification optional

• High Polymer (PMA)
– PG 58-22 base asphalt
– Polymer Modified Asphalt (SB or SBS Polymer)

Modified Asphalt Binders (916)
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South Florida Limestone
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Granite
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RAP Usage (2022)

RAP
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Asphalt Mix Tonnage (2022)

Calendar Year 2022

Mix type Tonnage 

FC-12.5 554,369

FC-5 399,273

FC-9.5 139,271

SP-12.5 2,537,587

SP-19.0 28,159 

SP-9.5 57,678 

Grand Total 3,716,336 
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Approved Asphalt Binder 
Terminals
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Approved Asphalt Emulsion 
Terminals
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Aggregate Sources Used in Asphalt

Aggregate mines

Aggregate terminalsAggregate Mines and 
Terminals
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Approved Asphalt 
Plants

Approved Asphalt Plants
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• Superpave Asphalt Concrete (334)

– Structural asphalt mixtures

– SP-9.5, SP-12.5, SP-19.0

• Asphalt Concrete Friction Courses (337)

– FC-9.5, FC-12.5, FC-5 (OGFC)

• Superpave Asphalt Base (234)

– B-12.5

Florida Asphalt Mixtures
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• Purpose: Load carrying portion of pavement

– Superpave Mix Design

• Three mixes based on maximum aggregate sizes

– 9.5 mm (SP-9.5)

– 12.5 mm (SP-12.5)

– 19.0 mm (SP-19.0)

• Five Traffic Levels (A-E)

– Based on 18,000 lb. Equivalent Single Axle Loads 
(ESAL’s)

– Low traffic = A, High traffic = E

Superpave – Structural (334)
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ESAL Examples

15,000 lb
0.48 ESAL

6,000 lb
0.01 ESAL+ =

34,000 lb
1.10

34,000 lb
1.10+ =

12,000lb
0.20+

0.49 ESALs

2.40 ESALs
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Mix Design Traffic Levels

Traffic Level ESAL’s

A < 300,000 ESAL’s

B 300,000 < 3 million ESAL’s

C 3 million < 10 million ESAL’s

D 10 million < 30 million ESAL’s

E ≥ 30 million ESAL’s

Traffic Levels 
are found in the 

Contract

ESALS come 
from 

planning

Concept: Put the right mix on the right road
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Traffic Levels 2022

Traffic Level Tonnage Percentage

A       0.00 0.00%

B       36,504 0.98%

C       1,662,407 44.73%

D       748,299 20.14%

E       869,853 23.41%

NA      399,273 10.74%

Grand Total 3,716,336 100.00%
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A
<300,000 ESAL’s

B
300,000 to 3,000,000 ESAL’s

C
3,000,000 to 10,000,000 ESAL’s

D
10,000,000 to 30,000,000 ESAL’s

E
>30,000,000 ESAL’s
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Traffic Level and Binder Type Shown on Plans
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Asphalt Mix Design



Florida Department of Transportation

Asphalt Mix Design
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Asphalt Mix Design
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• Good microtexture

– Function of the aggregate

• Superpave mixes:

– FC-9.5

– FC-12.5

• 100% approved south Florida limestone or 60% granite

– If granite, then can contain 20% RAP, otherwise no RAP

• PG 76-22(ARB) or PG 76-22(PMA), contractor’s option

• High Polymer binder when specified in the plans

Dense-Graded Friction Courses (337 / 334)
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• Required on high-speed multi-lane facilities
– Design Speed ≥ 50 mph

• Good macrotexture
– Minimize hydroplaning

• 100% friction approved aggregate (No RAP)

• PG 76-22(ARB) or PG 76-22(PMA), contractor’s 
option

• High Polymer binder when specified in the plans

• Stabilizing fibers (more asphalt, less draindown)

• Granite aggregate requires hydrated lime

Open-Graded Friction Courses, FC-5 (337)
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FC-5 Nassau County
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FC-5 MacrotextureFC-12.5 Microtexture 
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• Superpave Asphalt Base (234)

– B-12.5 mm 

– Traffic Level B

– May substitute an SP-12.5 or SP-19.0

– Paid by the square yard (285 – Optional Base)

Other Asphalt Mixtures
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Questions/Comments?
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Thank you!

Cassady Allen
Binder Lab Manager

Florida Department of Transportation
State Materials Office
Gainesville, FL 32609

E-mail: cassady.allen@dot.state.fl.us

mailto:wayne.rilko@dot.state.fl.us
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