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Asphalt Pavement Materials

Jim Musselman
State Bituminous Materials Engineer

STATE HIGHWAY SYSTEM

* 43,402 lane miles of roadway
— 10% of the state roadway network

— Carries more than 54% of all traffic in
state

* 42,361 lane miles of asphalt (97.6%)
— US average: 94%
— 3,084 lane miles deficient (7.28%)
1,041 lane miles of concrete (2.4%)
— 90 lane miles deficient (8.65%)

FDDﬁJn Florida Department of Transportation
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FDOT: 5 m|II|on tons asphalt per year
— Approximately S500 million
— 300 construction projects annually

Over 100 asphalt plants in Florida

Typical resurfacing cycle in Florida is 18 years

Asphalt is 100% recyclable
@7 ~ — Average RAP content in Florida is ~25%

Historical Statewide Performance
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Asphalt 101

FDUT’«) Florida Department of Transportation

WHAT IS AN ASPHALT MIX?

* Blend of:
— Asphalt binder (6%)
— Aggregate (94%)
* Method of Design:
— Hubbard Field (...1960’s)
— Marshall (1960’s — 1998)

— Superpave (1998 ....)

* Want the mix to be strong, but crack
resistant

* Produced through an asphalt plant

FDDTU Florida Department of Transportation
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Asphalt Binders

* “Binds” the aggregate together
* Provides.....
— lubrication for compaction
— strength
— durability
* The most expensive part of an asphalt mix

FDOT\! Florida Department of Transportation

Cost of Asphalt Binder
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Where does asphalt come from?

Crude Oil

“1 Florida Department of Transpo

Pipeline

Crude Oil
Transportation
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Gulf Coast Oil and Natural Gas Operations
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Oil Refining Process

Distillation
Column

FDUT”\,. Florida Department of Transportation

Asphalt Binder

Essentially a waste product of the oil refining
process...

....but is engineered to produce a strong
and durable product.
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Asphalt Binder

* Grading system based on climate

PG 67-22

T

Performance Average 7-day Min pavement
Grade max pavement design temp

- design temp ~
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Degree Days >10°C (50°F)
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Low Temperature PG Grade
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PG Specification: AASHTO M320

Performance Grades M320 Table

ELTRITIITRGS WO S T L LT L L

[_-epunc LSRR RGN L [
ORIGINAL

e

Fmann vomen) AV

Hpwnn wae Wase) DR 39u0

CLLBRLE RS LG R L L LR S

1%} Florida Department of Transportation

Examples of PG Grading System

* Florida: PG 70-10 (158°F to 14°F)
* Minnesota: PG 58-34 (136°F to -29°F)
* Arizona: PG 76-22 (170°F to -8°F)

FDDTZ 1 Florida Department of Transportation
B
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Typical FDOT Asphalt Binders

PG 67-22: Standard Paving Grade

PG 52-28, PG 58-22 (for use with RAP)
PG 76-22 (PMA)

— Polymer Modified Asphalt

— PG 67-22 base asphalt + ~ 2.5% polymer
PG 76-22 (ARB):

— Asphalt Rubber Binder

— PG 67-22 base asphalt + minimum 7% GTR &
polymer

1%} Florida Department of Transportation

BARGED FROM REFINERY TO TERMINAL

FDDTZ 1 Florida Department of Transportation
B
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TERMINAL LOADING INTO TANKER
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Binder Sources in Florida

13
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AGGREGATE
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AGGREGATE SOURCES USED IN ASPHALT

e Aggregate mines

o Aggregate terminals

mﬁj Florida Department of Transportation
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Reclaimed Asphalt Pavement (RAP)

b1y |
FDW} Florida Department of Transportation

BENEFITS OF USING RAP

* Conserves resources

Allows milling without
generating waste

Eliminates a potential
waste material

* Saves money

B
FDOTY) Florida Department of Transportation
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Some Historical Data....

* FDOT usage since 1980:
— 150 million tons HMA
— 33 million tons RAP

* Resource savings from RAP
usage:
— 31.7 million tons aggregate

— 1.7 million tons asphalt
binder

=g
[ . .
FDDTf}l Florida Department of Transportation

Fiscal Year 14/15

* 4.9 million tons of HMA
— 85% of all mixes contain RAP
— 940,000 tons of RAP used
* 893,000 tons aggregate reclaimed
* 47,000 tons asphalt binder reclaimed
* Current Materials Costs:

— Aggregate: 20 — 30 $/ton
* Potential savings $22 million

— Binder: >5550/ton

* Potential savings $26 million

=
“J Florida Department of Transportation
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Asphalt Mix Design

* “Recipe” containing the types and proportions
of aggregate and asphalt binder

* FDOT uses the Superpave Mix Design System

— Mixes are designed & tested based on the traffic
level for the project

— Mixes have to meet established specification
criteria

* To assure good performance

FDOTY Forida D i
1%} Florida Department of Transportation

Mix Design Steps

1. Materials Selection 2. Design Aggregate Structure
= ‘ TSR
> 8
L
3. Design Binder Content 4. Moisture Sensitivity

FDDTZ 1 Florida Department of Transportation
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Simplified Mix Design Philosophy

Rutting Potential

Range of
asphalt
content.

v ¥

Asphalt Content (% AC)

Cracking Potential

g}
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ASPHALT MIX DESIGN
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’ Typical Section
|

SR-5 NEW CONSTRUCTION

12,
TYPE SP STRUCTURAL COURSE (TRAFFIC LEVEL D)(PG 76-22)(4")
ND FRICTION COURSE FC-12.5 (TRAFFIC LEVEL D)(PG 76-22)(1.5")

. O R 1T
Q'_' =5 . TIMNCAL ERCTION

Typical Roadway Structure

Asphalt Friction Course (1”)

- «— Asphalt Structural Course (4”)

«<— Base (Limerock or asphalt) (8”)

< Stabilized Subgrade (12”)

«——Embankment (Natural soil)

=
“J Florida Department of Transportation
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FDOT Mix Types

Friction Courses

— FC-9.5, FC-12.5, FC-5
Structural Courses
—SP-9.5, SP-12.5, SP-19.0
Base Courses

—B-12.5

Other

— Asphalt Treated Permeable Base (ATPB)

* Used under PCC pavements

FDUT«} Florida Department of Transportation

Friction Course
FC-5

Structural Course
SP-12.5

Structural Course
SP-19.0

Crack Relief
Layer (ARMI)

: Un-milled Pavement

I-10
Suwannee County

6/18/2015
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Mix Types — Structural Courses (SP)

* Purpose: Load carrying portion of pavement
— Structural layer coefficient 0.44
* Three 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 Design Life 18-kip Equivalent Single Axle Loads

(ESAL’s)
— Low traffic = A, High traffic=E

?;QT@_} Florida Department of Transportation

Traffic Levels

e Generally, higher traffic levels...

— Stronger mix
* Higher quality aggregate
* Stiffer asphalt binder

— Less asphalt binder
— More difficult to build
— Greater cost

* Higher traffic level is not necessarily better
— Put the right mix in the right place

F_B_QT:}j Florida Department of Transportation
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Traffic Level A: <300,000 ESALs

g}
FDﬂT:'\) Florida Department of Transportation

Traffic Level B: 300,000 to 3,000,000 ESALs

]
“1 Florida Department of Transportation
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Traffic Level C: 3,000,000 to 10,000,000 ESALs

FDUT”\,. Florida Department of Transportation

Traffic Level D: 10,000,000 to 30,000,000 ESAL’s

e}
FDD.ri} Florida Department of Transportation
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Traffic Level E: >30,000,000 ESALs

SR 826 ILH, S67006 456 PV
LOM N, 3 STREET

=g
mw} Florida Department of Transportation

ESAL Configuration Examples

15,000 Ib 6,000 Ib
0.48 ESAL + 0.01 ESAL = 0.49 ESALs

34,000 Ib 34,000lb  12,000lb
1.10 + 1.10 + 0.20 = 2.40 ESALs

=
“J Florida Department of Transportation
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Traffic Distribution

FDUT«) Florida Department of Transportation

Friction Courses

e Purpose: Provide a pavement surface with
good frictional characteristics

* Required on all jobs with:
— AADT >3,000
— Design Speed >35 mph
* Use polish resistant aggregate
— Oolitic limestone (Miami-Dade County)
— Granite (Alabama, Georgia & Nova Scotia)

FDD?«} Florida Department of Transportation
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Friction Courses

* Dense Graded Friction Courses:
— Uses microtexture of the aggregate to provide friction
— Aggregate:
* 100% oolitic limestone, or
* Minimum of 60% granite

— Two aggregate sizes:
* 9.5 mm (FC-9.5) — Placed 1” thick
* 12.5 mm (FC-12.5) — Placed 1 %" thick

— Layer coefficient 0.44
— PG 76-22 (ARB) or PG 76-22 (PMA)

g}
FDQT"\) Florida Department of Transportation

FC-12.5 Alachua County

29
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Friction Courses

* Open-Graded Friction Courses:

Required on high speed multi-lane facilities
* Design Speed 2 50 mph

Uses macrotexture and microtexture to provide friction
* Primarily a function of surface texture
* Minimize hydroplaning and excessive splash and spray

Layer Coefficient: 0.00

FC-5

Aggregate: Either 100% granite or 100% oolite
Binder: PG 76-22 (ARB) or PG 76-22 (PMA)

Stabilizing fibers to prevent binder draindown during
construction

Granite: Must use hydrated lime to prevent stripping

FDUT”\'. Florida Department of Transportation

FC-5 Nassau County

6/18/2015
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FC-5 Macrotexture
J x - <e
&5

Close-u

Base Courses

B-12.5

Superpave

— Traffic Level B

Layer Coefficient 0.30

May substitute an SP-12.5 during
construction

— It’s basically the same mix

=
“J Florida Department of Transportation
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Asphalt Treated Permeable Base (ATPB)

No. 57 or 67 Stone

— %" aggregate

* Approximately 2 — 3% PG 67-22
Very porous/very open

Used under PCC pavements

FDUT'(/. Florida Department of Transportation

Asphalt Plants

FDUT'(} Florida Department of Transportation
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Continuous-Flow Drum Plant

Emission control
system

Storage silo &
load out

Asphalt binder storam\/‘“"

«©
P
@

RAP/RAS
stockpiles

Aggregate bins v
Aggregate stockpiles

]
“1 Florida Department of Transportation
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Aggregate Transport to Drum

FDUT'(/. Florida Department of Transportation
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Liquid Asphalt Transport to Drum

FDUT”\,. Florida Department of Transportation
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Counter-flow Drum

g}
FDﬂT:'\) Florida Department of Transportation
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Emission Control Systems

b "1g
FDOTY) Florida Department of Transportation
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Transport of Hot Mix to Silo
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Paving Operations

FDD?«} Florida Department of Transportation
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THANK YOU... QUESTIONS?
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