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Today’s Topics

HMA Basics
Specification Overview

Relationships between test data &
performance

What causes a faillure?
EDOT Pavement Performance
EAR Process



HIVIA Basics

Pavements
Mix & Binder Types
Asphalt Mix Basics (Volumetrics 101)




Typical Asphalt Pavement
Structure

- Friction Course

Structural Course

. Base (Limerock or Asphalt)

Stabilized Subgrade




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




Structural Mixes

Designated as Type SP
Superpave

Purpose: load carrying portion of pavement
Layer coefficient 0.44

Three neminal 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-kip Equivalent Single Axle Loads (ESAL’S)
Low traffic = A, High traffic = E




ESAL Configuration Examples

©,
67 kKN 27 KN

15,0001b + 6,000 b 0.49 ESALS

0.48 ESAL 0.01 ESAL

151 kN 151 kN 54 kN
34.000lb +  34000Ib+12.000b = 240ESALs
1.10 1.10 0




Mix Types (Cont'd)

Traffic Levels — Based on design life of the
pavement:

A

B
C
D
=

<300,000 ESAL’s

300,000 — 3 million ESAL’S

3 million — 10 million ESAL’s
10 million — 30 million ESAL’s
=30 million ESAL’s

Traffic Levels A, B, C: Fine Graded
Traffic Levels D & E: Coarse Graded*




Traffic Distribution in Florida

D 19%
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Gradation Types

Coarse mixes — Predeminantly coarse aggregate
Gradation below: restricted zone
Higher density requirement
Greater likelinood' ofi being permeable
Placed thicker

Fine mixes — Predominantly fine aggregate
Gradation aboeve restricted zone
Similar to old EDOT Type S mixes

Shown on the mix design
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Friction Courses

Designated as FC

Purpose: Provide a pavement surface with goeod frictional
characteristics

Required on all jobs with:
AADT >3,000
Design Speed =35 mph
Use polish resistant aggregate
Oolitic limestone (Miami-Dade County)
Granite (Georgia & Nova Scotia)
Also use asphalt rubber binder (ARB)




Friction Courses

EFine Graded Friction Courses:
Good microtexture
Function of the aggregate

Two Nominal Maximum Aggregate Sizes:
FC-9.5 (Placed 1™ thick)

FC-12.5 (Placed 1 ¥4” thick)
Formerly called FC-6

Standardized at Traffic Level C
LLayer coefficient: 0.44

100% oolite or 60% granite
ARB-5 (PG 67-22 w/5% GTR)




Friction Courses

Open-Graded Friction Courses:

Reqguired on high speed multi-lane facilities
Design Speed =50 mph

Good macrotexture
Function of surface texture
“Minimize” hydroplaning
EC-5
Layer coefficient: 0.00
100% granite or 100%, oolite
ARB-12 (PG 67-22 w/12% GTR)
Stabilizing fibers
Granite: hydrated lime
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Base Courses

Designated as Type B

One NIVIAS:
B-12.5

Superpave
Standardized as Traffic L.evel B
Layer coefficient: 0.20

May substitute an SP-12.5
It's basically the same mix



Asphalt Treated Permeable Base
(APTB)

No. 57 or 67 Stone
4" aggregate
Approximately 2 — 3% PG 67-22

\V/ery poreus/very open
Used under PCC pavements




Binder Types




Superpave Asphalt Binaers

» Grading system based on climate

PG 67-22

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

>
4‘

\ 4




Developed from Alr Temperatures
(over 20 year period)

» Superpave \Weather Database
6500 stations in U.S. and Canada

» Annual air temperatures
hottest seven-day temp (avg and std dev)
coldest temp (avg and std dev)

» Found on LTPP Website
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LTPP Binder Grade In Elorida

%64—10]

\ “BEGY7-22

Standard EDOT Binder
Grade




Standard Binder Grades In Elorida

PG 67-22 (AC-30)
Special grade used In soeutheastern US

PG 64-22 (AC-20)

RA (Recycling Agent)
I >30% RAP In mix

PG 76-22 (AC-30 w/polymer)

Rutting concerns




\/olumetrics




Basic Terminology

Specific Gravity (G): G,
X: b = binder

S = stone
m = mixture

b = bulk

e = effective
a = apparent
m = maximum

Example:
G, = gravity, mixture, maximum
(I.e., maximum gravity of the mixture)




HIVIA Basics

» Bulk specific gravity of compacted m
FM 1-T 166 2
Core, SGC specimen

» Maximum specific gravity (G
EM 1-1T 209
Looese (uncompacted) mixture

» Alr voids (V)
» Voids In the mineral aggregate (VIMA)

nm)




HIVIA Basics

Air Voids
Calculated using G, & G,

Va= 100 * {Gmm - Gy }
Gmm

VMA
\/oid space In mix containing air or binder
VMA =V, + V,,
Calculated using G, P, & G,

VMA = 100 -



ASPHALT MIXTURE VOLUMETRICS

| COMPONENT DIAGRAM |







0.45 Power Curve

Percent Passing

110]0)

max density line

restricted
zone

control point

236 4.75 95 12.5
Sieve Size, mm (raised to 0.45 power)



0.45 Power Curve

Percent Passing

100
Fine Graded

Coarse Graded

236 4.75 95 12.5
Sieve Size, mm (raised to 0.45 power)




0.45 Power Curve

Percent Passing

110]0)

236 4.75 95 12.5
Sieve Size, mm (raised to 0.45 power)




Summary.

Typical asphalt pavement structures
Different asphalt mix types

Asphalt binders

Basic velumetrics
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