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DESIGN LIFE STAGES OF US HIGHWAYS®
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*”At the Crossroads preserving our Highway Investment”




LIFE CYCLE COST ANALYSIS STUDIES




LIFE-CYCLE COST ANALYSIS

Analysis Period For A Pavement Design Alternative
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FHWA, “Life Cycle Cost Analysis in Pavement Design,”




PAVEMENT PRESERVATION CONCEPT*
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*”At the Crossroads-Preserving Our Highway Investment”




LET’S FIRST LOOK AT PMA PAVEMENT
PERFORMANCE

Polymers have been used in asphalt pavements for over 30 years

How have these
pavements performed

Pavement studies

e Texas, Alabama and
Utah

e Asphalt Institute/AMAP
Study



TXDOT RATING SYSTEM

The Condition Score and Distress Score are
based on 1-100 scale.

From our analysis the Distress
and Condition Scores were found
to be equal.

A score of 50 indicates the
pavement requires some type of remedial
attention




LCCA-TEXAS*
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*Laurand Lewandowski, PhD.
Ultrapave Study 1997-1998




AL DOT-PMIS

Distress and Ride data are collected on a biannual basis.

The data is put into a statistical model to produce a rating from
0 to 95.




AL DOT RATING SYSTEM

AL DOT Rating System

100 Perfect Pavement

95 New Pavement

76 Routine Maintenance Needed
57 Resurfacing Needed

38 Major Structural Work Needed

0 Totally Unsuitable Pavement




LCCA-ALABAMA*
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UTAH DOT-POLYMER
MODIFIED ASPHALT STUDY

UDOT has been using polymers since the late 1960s.

Through field validation, determine the benefits of PMA.




SUMMARY

“The AC-20R asphalt concrete pavement
sections constructed in 1989 are performing
with virtually

no thermal cracking.”*

“Comparing the PMA to the conventional

asphalt indicates a
76% reduction in incremental rating loss per

year.”*

“This justifies the use of polymerized asphalt
for mitigating thermal cracking.”*

*Cameron Peterson, Interstate 70-Polymerized Asphalt Pavement Evaluation,
Utah Department of Transportation, Materials Division,1996.




ASPHALT INSTITUTE STUDY

Titled “PMA for Enhancing HMA Performance”




MODIFIED VERSUS UNMODIFIED
PERFORMANCE

Polymer Modified HMA shows a substantially lower Rut Depth and less %

Fatigue Cracking

Load Related Cracking:
PMA Versus Unmodified Mixes § PMA Versus Unmodified Mixes

One data point represents a
PMA & Companion Unmodified Section
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*Harold von Quintus, “Polymer-Modified Asphalts—Enhancing HMA Performance,” AMAP Annual Meeting, February 10, 2004




EXPECTED SERVICE LIFE INCREASE FOR A
20-YEAR DESIGN*
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*Harold von Quintus, “Polymer-Modified Asphalts—Enhancing HMA Performance,” AMAP Annual Meeting, February 10, 2004




EXPECTED SERVICE LIFE INCREASE”*
_ Site Factor |_Condition Description | _ Years _

Good Condition 5-10
HMA Good Condition;
Extensive 1-3
cracking (1)
Existing
Good Condition -
Pavement Eal
Condition Poor Condition;

B =erp Faultings

mid-panel
cracking (1)

(1) Without the use of any reflection cracking mitigation techniques

*Harold von Quintus, “Polymer-Modified Asphalts—Enhancing HMA Performance,” AMAP Annual Meeting, February 10, 2004




EXPECTED SERVICE LIFE INCREASE*

LTPP Studies

Quantifying the Effects of PMA for Reducing
Pavement Distress

Quantifying the Effects of PMA
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*This study (published in Feb 2005)
used national field data to determine
enhanced service life of pavements
containing polymer modified binders
versus conventional binders. The data is
from a variety of climates and traffic
volumes within North America.

*Greg Harder (Asphalt Institute)




Main Pavement Distresses Observed in the Field

Moisture Damage Permanent Deformation Fatigue Cracking

Source: NCAT




BALANCED MIX DESIGN

With the current
volumetric mix design

Recycled Shingles

4%

&

t_{‘ﬁction ated RAP

f National Center for
sphalt Technology

CAT

at AUBURN UNIVERSITY




Performance Testing

1. Strong relationship to field performance

2. Practical: cost, time, complexity

Repeatable, reproducible




Rutting (Stability) Tests

* Rutting can be evaluated with several available tests based on the user preference.

;

Hamburg Wheel Test (HWT) Asphalt Pavement AMPT Flow Number /
Analyzer (APA) Dynamic Modulus

Most commonly used tests. Hamburg gaining popularity due to

i moisture susceptibility analysis.




FATIGUE CRACKING

Bending Beam Texas Overlay Direct Tension Cyclic
Fatigue Test Fatigue, S-VECD

TOP DOWN
CRACKING

Texas Overlay SCB IDEAL-CT, Superpave Cantabro
Test - LTRC-Jc Nflex Factor IDT
- IFIT - Energy Ratio




THERMAL CRACKING

IDT Crc?ep SCB at Disk Shaped Compact
Compliance Low Temp Tension (DCT)

REFLECTIVE
CRACKING

Disk Shaped
Compact
Tension (DCT

Overlay Test

SCB (IFIT)



BALANCED MIX DESIGN IMPLEMENTATION

APPROACH A -

= VOLUMETRIC DESIGN
WITH PERFORMANCE
VERIFICATION

. APPROACH A AND D

APPROACH C -

= PERFORMANCE-
MODIFIED VOLUMETRIC
DESIGN

r APPROACH D -
PERFORMANCE DESIGN

. PRE-IMPLEMENTATION




SAVE THE DATE LMAP

2023 AMAP Annual
Conference & Workshop

2023 Educational Workshop

@ Tuesday, March 14, 2023 to Wednesday, March 15, 2023
. Tuesday, October 17, 2023 to Thursday, October 19, 2023

@ DoubleTree Williamsburg
50 Kingsmill Road
Williamsburg, VA 23185-5579
United States

. Hyatt Regency Jacksonville
225 East Coastline Drive
Jacksonville, FL 32202
United States

B3 Add To Calendar
£ Add To Calendar

https://www.modifiedasphalt.org/



https://www.modifiedasphalt.org/
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