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Presentation Overview.

1. Study Objectives; & Status

2. Overview of Users Opiniorns
5. Perfiormance Comparisons

4, Summary: of Initial Findings



Study Objectives

1. Quantiiy the effect of using PMA
ds compared torconventional-
unmodified HMA mixtures.

2. ldentify, conaitions that maximize
effect of PMA tol increase; HMA
pavement & overlay.lire.
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Phnase I Tasks:

, Update literature; review.
. Update contacts with

selected agencies.
Review: test sections with: PMA miXes.

. Select companion PMA &

unmodified HMA test
sections.

Completed



Phase Il TaskKks:

. Predict performance off test sections.

. Compare; pErormMance
characteristics off PMA & Unmodified
IHIMA pavements:.

. Prepare; study decuments.

90% Complete



Reason for Using PMA?

ok R = Rutting
80T T = Thermal Cracking
Al F = Fatigue Cracking
M = Moisture Damage
4017 or stripping
D = Durability
201 _
R = Raveling
0+ g T = Tenderness
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Yes, BUT:
Insufficient

data to
quantify that
benefit.




concern:
Short-Term versus Long-Term
Benefit?

Data needed
to quantify
5 10 15 long-term
Time, years benefit.
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Finding & Conciusion

= PMA mixtures do extend the; service
lifer ot HMA pavements) & oVeriays.

The real issue Is:

QUANTIFICATION OF THE
INCREASE IN SERVICE LIFE.



Selected Pavement Locations for
Detalled Analyses in Phase 11
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Not all LTPP sites *
located on map.




lest Sections - Experiments

HTPP: Core & Supplemental Sections
BSPS-1°7 SPS-57 SPS-6; SPS-9
BGPS-1; GPS-2; GPS-6; GPS-7

HMT O Modifier Stidy

WAccelerated Pavement Tiests, examples
HFHWA ALF, Turner Fairbanks
BENCAT Test Road
H California HVS Studies

mindividual State Agency: Tiest Sections



Experimental Factorial

Climate
Non-Freeze

Pavement

Cross Foundation
Section

Fine-Grained
Coarse-Grained
Fine-Grained
Coarse-Grained
Fine-Grained
Coarse-Grained
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Overlays PCC

Total No. PMA Sections
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Types of Analyses:

PMA Versus Unmodified Mixes

B Comparison: off actual distress
OPSERVAtIoNS; COMPanioN SECLIONS

HMechanistic-empirical analysis of
PErfermance history:

BEracture, Load Relatea
mistertion, Load Relatea



Performance
Evaluations

Load Related Cracking

Rutting

Thermal Cracking
IRT Smoeethness o
Other Surface; Distress q
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Load Related Cracking:
PMA Versus Unmodified Mixes

One data point represents a
PMA & Companion Unmodified Section
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Fatigue Cracking - Conventional HMA Mixes, %




ratigue Cracking Analysis,

PDMAP Fatigue Curve initially used in
fatigue analysis.

Log(N,)=15.9478, -3. 291,b’f2L0g( ° j

107°

— O.854,Bf3L0g( 1?3‘34/1 j

= 1.0for initial damage analyses



Fatigue Cracking, %

1 1.5

Fracture Damage Index

[Fatiglie Cracking
EValliations

Local = Cell

Importance
of Local
Calibration

Adjusted Damage Index




Cracking versus Damage
Index

Line represents
Unmodified Mixes
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Damagelndex = Pactual Adjusted Damage Index
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Rutting:
PMA Versus Unmodified Mixes

One data point represents a
PMA & Companion Unmodified Section
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Rutting Evaluation

Permanent-resilient strain ratio
used in initial analysis.

IBRzLOg(;]
Log(N,)=4.5878, +—— "2

0.4471(3,)

—-3.49 I,BR3L0g(T)

pr = 1.0/for initial distortion damageranalyses



Importance
of Local
Calibration

Evaluations
Local = Cell

Adjusted Distortion Damage Index




Rutting versus
Damage Index:

Line represents
Unmodified Mixes
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Findings

Field &t [abboratery investigations; of
PMA mixes, stuggest:

BMEnhanced Perfiormance
m25 to 100 % increase in service life
W5 te 10 years Increase; in Service life

BReduced Maintenance Activities
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Estirmmate of Enhanced
Performance Based on
Damage Analysis

—&— Conventional HMA Mixtures —ll— PMA Mixtures
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Finding
HMechanistic-empirical analysis
confirms need for different

calibration factors for

predicting periormance of PMA
MIXEs. n

Damage Index



Osen/a tion

lLongltudlnaI qracklng in wheel path
is much lower in-PMA mixes, a5 .

~ compared to cq)nwentlonal-
unmodlfled mi S




1. Detailed Study Report
2. Executive Summary of Findings

Products. from Study,

3. Guidelines for Application & Use

? ?

Pavement Life Cycle

Structural Cost
Design Analysis




_Contact Inf,prgmatlon
Mark Buncher
Asphalt Instltute

- Tim Glanzaggn |
- E-mail: e

" Phone: (832) )04-5461
Cell: (832) 860-1060



