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Asphalt Pavement Performance

APA flunded study of
[LTiPP test sections

Similar ter EEWA study
evaluating the
perfermance’ of
overlayed asphalt
pavements

Evaluated six distress
types; estimated
service! life

Main Conclusion

Asphalt pavementsi last throughi their designilife
withoeut reguiring| rehabilitation Whenidesigned
and constructed propenly.

Study, did NOIF aceount: for:
Premature failures; pavements “designed with the
pockethook”
New! technologies (Superpave/PG binders, PMA, SMA;,
MTV's, etc.)
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Asphelit pavement perfermance; PMA
Bindersupply,
Aspheali preduceriissues

Results, Expected Service Life

Table 3. Expected Service Life Based on Different Levels and
Magnitudes of Distress
Expected Service Life based on a
50% Probability of Occurrence,
Distress Type years

Low Distress Moderate
Level Distress Level

Fatigue Cracking
Longitudinal Cracking in Wheel Path
Transverse Cracking

Longitudinal Cracking Outside Wheel
Path

Rutting

Roughness or IRI

Asphalt Institute ER-215

Asphalt Institute Affiliate:
Committee/AMAP study of
the perfermance off HMA
pavements usingl polymer
modifiediasphali

Used|data from a variety,
ofi monitored! projects
where PMA and
unmodifiedtbinders were
used
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Estimated Increase in
Service Life, Years®

Site Feature Condition Description

Fatigue Cracking, PMA vs
Conventional

et HMA Mixtures-Unmodified  em@=m=PMA Mixtures
= = =Design Criteria

Non-Expansive Soils; Coarse-grained soils

Foundation Expansive Soils; Moderately to Highly Plastic soils (P1>35)

Soils Frost Susceptible Soils in cold climates; Moderately to highly frost

susceptible (Class 3 and 4)®
Deep

WatslTablé Shallow; Adequate Drainage

Depth

Shallow; Inadequate Drainage
Stop & Gollntersections

Low Thoroughfares

Heavy loads/Special Containers

Moderate Volumes

ad
-
»

High Volumes
Hot

Climate Mild
Cold

[
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)

o o

Predicted Fatigue Cracking, %

Good Condition

|
o

it HMA
Existing Poor Condition; extensive cracking®
Pavement Good Condition®
iti ood Condition®
Condition  pc/pcp

Age, years

|
N oo W

Poor Condition; faulting & mid-panel cracking®

Conclusion and Comment Binder Supply: Issues-Crude Oil

Cruderoil*prices are setin| the gleballmarketplace
by the forcesi of supply: and demand

Oil-producing nations are producing at near full
capacity, leaving very litilersurplus (< 1% of oil
demand)

65.9% of US) crude oil' supply is imported (July: 2005)
Little “slack” meansithat the price of refined
products isihypersensitive tochanges in the
preduction/refining/distribution: chain

PIMA can significantly extend therservice
liferoft HVIA pavements

May/berable to assume a 25%; extension in

performance period compared terneat binders
When| developinglecal calivrationiior the
MEPDG, agencies shouldisegregate
pavements withr PMA within their
performance database
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Factors affecting markets—

political and econemic

Dollar

depreciation el by

Venezuela oil
rike

Near term market outlook (API)

Continuing streng world ailfdemand
OPEC remains near capacity,
Geopolitical concernms remain

However, supply andidemand respond: to
price; manket will'work

Irag pos
insurgency

OPEC
decisions

Nigeriar_l civil

Consumption of Petroleum Products e

Supply Seurce for U. S. Demand

Figure 98, Consumption of petroleum products,
1970-2025 (million barrels per day)
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~3% of US refinery output is asphalt/road oils

Historical Asphalt Supply/Demand

Millions Tons - Liguid

Katrina's Impact on Oil & Gas
Operations

Immediate-August 29th Recovering-September 6th

Oill & Gas' Production
27% of U.S. ol
20% of U.S. gas

Oill & Gas| Production
9% ofi U.S. gas
19% of U.S. oil

Refineries
7% shutdown
5% reduced runs

Refineries
119% shutdown
14% reduced runs

O Demand

Pipelines
Colonial 100%; up)
Plantation 100%
Capline 88%

Pipelines
No electricity to major crude
and product pipelines feeding
Northeast and Midwest
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Things that can affect regional
asphalt binder supplies

Gulf Coast Oil and Natural Gas Operations

Misssaloni

Ability te get: crude inte refineny;
Ability to operate refinery.
Power;, nitrogen, gas
Are all areas off the refinery functional?
Ability te move asphalt from the refineny to

) e ) :
b crseormemas terminals serving| the HVIA' market
whom ' Terminal availability
Gulf of Mexico  Total US.  Gulf of Mexico ROad/rai |/p0|’t Conditions

ST T P Specification differences (for multi-state
7w e B I - suppliers)

Crude O Imports (il bk 6 108 it PG+ (or is it X?), liguidi anti-strip, silicones, spot test,

of which into LA and MS parts 25 108 23%

ete.

Source: U.S Energy Information Administration
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What can specifiers do to help?

ASPMALT BSTITUTE

Establish common) regionall specifications
& certification reguirements

Agree onia single PG plus; test

Elastic recovery: (ideally, AASHIO T304 with:
defineditest: criteria)

DSR! (Iooks promising)
Bindex technician: certification

Consistent binder certification reguirements
Within the region
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Types of “PG Plus” requirements,
SEAUPRG states

FD
ER A
ER
ER SB/SBS,
quir o
ER & PA PA

D&
ER

State Binder Specs

e
F

R
ER

PA

ER-Elastic Recovery
FD-Force Ductility
TT-Toughness &
Tenacity
1 PA-Phase Angle
O PG + modifier

m PG
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Potential Alternative to the Various
PG-Plus Tests:

Multipler Stress Creepr Recovery (MSCR)
Replace the EmpircallPG-Plus Tiests
Elastic Recovery
Ductility/ Force Ductility;
Teoughness and Tenacity.

Approach: Developr AASHIIG/ASTIV
Standard Practice

Repeated Shear Creep

Recoverable shear strain

Instantaneous

shear strain Permanent

shear strain
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Repeated Shear Creep Recovery Test —

Strain, %

Modified! Asphalt Binder
100 Pa Shear Stress

15 20 25 30 35 40
Time, seconds
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Multiple Stress Creep Recovery Test

DSR testing| performed on RTFEO-aged Binder:

10 cycles per stress level
1-second!loading at specified shear stress:
Within and outside of; linear range (100, 3200 Pa)
9-second rest period
Calculate recovery for each cycle, stress

Difference between strain at end ofi recovery period
and peak straini after creep loading

Repeated Shear Creep Recovery Test —
Unmodified Asphalt Binder
100 Pa Shear Stress

15 20 25 30 35 40
Time, seconds

W WWw.asphaltinstitute. org]
MSCR Test Results
MSCR at Grade Temperature

55
50 A o ©100 Pa
45 - ©3200 Pa
40 4 o

X 35
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Phase Angle, degrees
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MSCR Test Results

MSCR at Grade Temperature

PG 76 ©100 Pa
© 3200 P4

PG 70

Recovery, %
N
(53]
.

PG| 64

Phase Angle, degrees

Testing Plan, Continued

Other Tiesting

Binder; tests
Use ofi other intermediaterstress [evels
300, 1000 Pa
RTFO vs. Original
Is the recovery relationship the same regardless ofi aging?
Mixture tests
Evaluate rutting of mixtures compared to binder parameters
Possible tests — RSCH), Flow Number, LWT

[t Vi Favorber  Took el
O REG P Yo @ 25 W-UH B

2 |4 Wt g * Qe s 9

Mew England Transportation Technician Certification Program
MA ME NH RI VT
Process

T Specific Gravity Determination of Asphalt Eenders by Py Yo W
ASTMD  Standard Practioe for Random Sanpling of Cortruction No
3665
T40 14} Neo
perature Measurern phal Festing No w

T 240 oct of Heat and Air on a Maving Film of Asphalt (Ralling Thin Film | Yes w

Crwen Test)

ccalerated Aging of Asphalt Binder Usng & Presiurized Aging Vsl Tes
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Asphalt Institute Testing Plan

MSCR Testing

Callfer various grades, modification methods
fromrAl-Members

At a minimum, perform:
Original and RTFO DSR to establish grade
Elastic recovery (AASHTO 11301) on RTFO-aged hinders
(originallalso?)
Other PG Rlus tests identified by supplier
MSCR at 100, 3200 Pa
1-2 guarts minimum
Prefer 4+ guarts to allow for potential mix testing

Technician Certification

Routine in many. areas, especially’ fiox
mixture QC testing

Potential cause fior disputes; especially: for

modifiedrasphalts

Should include sampling procedures aleng
With PG and PG plus tests

NETTICP appears tor be anexample: of;
what we can do inf SEAURG and' elsewhere
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Questions, comments?

“THE GRANDDADDY OF THEM ALL"




