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ASPHALT vs. CONCRETE IN OREGON

2020 OREGON MILEAGE REPORT
Percent of Road Miles by Jurisdiction

COUNTY

Asphalt Concrete Other Lane Miles

Other

Federal 43% 0.1% 57% 26,663
CITY

Other .

State — sl Asphalt Concrete Other Lane Miles

84% 3% 13% 11,314

Other = Unimproved, Graded, Gravel, Oil Mat

Tribal /

Government

https://www.oregon.gov/odot/Data/Documents/OMR_2020.pdf



ASPHALT vs. CONCRETE IN WASHINGTON

2021 WASHINGTON MILEAGE REPORT
Percent of Centerline Miles by Jurisdiction

WA State Highway Pavements

I Asphalt Concrete BST
60% I 13% 27%

] ||
https://www.fhwa.dot.gov/asset/if08010/washcase_rev3.pdf

https://wsdot.wa.gov/about/transportation-data/travel-
data/annual-mileage-and-travel-information



WHAT ARE THIN AND THICK PAVEMENTS?

Thin (1 to 1%")
Asphalt Overlay

Get more out of your
pavement structure




THIN OVERLAY

» Long life and low life-cycle cost! > Structural
« Maintain grade & slope

> Safety / User » Withstands heavy traffic

* Minimize traffic delays

« Smooth surface » Sustainable
* Restore skid resistance * Recycled materials
* No loose stones & miiizes dst e Seals surface & no binder run-off

* Lower noise



WHAT ARE THIN AND THICK PAVEMENTS?

Perpetual Pavement

No deep structural distresses
35+ years of service




PERPETUAL PAVEMENT

» Long life!

» Structural
» Top-down Cracking Only
« Withstands heavy traffic
» Easy to maintain

» Sustainable
» Recycled materials
 No Reconstruction
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Quality Improvement Publication 130

S et

A MAntaror Pectics-

Texas A&M Transportation Institute

L. Auburn University

L. National Asphalt Pavement Association

NAPA

NATIONAL ASPHALT
PAVEMENT ASSOCIATION

Information Series 141
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NATIONAL ASPHALT
PAVEMENT ASSOCIATION




1) Project Selection
2) Design

3) Materials

4) Construction



THIN OVERLAY - Project Selection

BASIC EVALUATION
»Visual Survey

»Structural Assessment
= No structural improvement required

»Drainage Evaluation
= What changes are needed

» Functional Evaluation
= Ride quality
= Skid resistance

> Discussion with Maintenance Personnel
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THIN OVERLAY - Project Selection

Transverse Cracking Alligator/Fatigue Rutting/Shoving
Cracking (surficial/requires milling)




THIN OVERLAY - Project Selection

Rough Ride?

Drainage issues?

To Mill or
Not To MIill?




THIN OVERLAY - Design

If a Thin Overlay is the answer,
you need to decide:

»Surface Preparation » Materials » Thickness
* Crack Sealing * Binder Grade * < 1.5inches thick
* Milling * Aggregate * Ratio of lift
* TACK COAT! « 475t0 12.5 mm NMAS  thickness to NMAS

range 3:1to 5:1



THIN OVERLAY - Construction

»Production »Surface Prep

* Aggregate Moisture * Milling
* Warm mix e Standard, fine, micro

e Tack Coat
. Haul
Storage/Hau * Rate: 0.10 to 0.15 gal/sy

(undiluted emulsion)



THIN OVERLAY - Construction

»Paving »Compaction

= Best to move continuously : : )
= MTV or windrow can help = Seal voids & increase stability

= Cooling can be an issue " Low permeability
= 1” cools 2x faster than 1.5” = No vibratory on< 1”

= Warm mix = Roller Pattern!



THIN OVERLAY - Real Projects

Polk County
* Paved 2010-2011

* Photos 2022
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THIN OVERLAY - Real Projects

City of Tigard
* Paved 2018 el = W
* Photos 2022 A .




THIN OVERLAY - Real Projects

1-84
e Paved 2015/2016
* Photos 2022




PERPETUAL
(THICK)
PAVEMENT

1) Project Selection
2) Field Evaluation
3) Design

4) Materials

5) Construction

Evolution of Structural Pavement Design

Pre 1950’s 1980’s
Experience Initial
, Mechanistic-
19608 Empirical

Development of

Empirical Methods ~ Methods  NCRHP

www.asphaltpavement.org

Perpetual
Pavements




PERPETUAL PAVEMENT - Project Selection

* Reconstruction/New Construction/Overlay
* Design to Prevent Deep Structural Distresses
e All Functional Classifications

www.asphaltpavement.org



PERPETUAL PAVEMENT - Project Selection

What Inrormation Do You Need:

Project Road

Traffic

}eydsy

Thickness Info

aseq

Material Properties

Subgrade Strength (M or CBR)

abEJSqns

www.asphaltpavement.org



PERPETUAL PAVEMENT - Field Evaluation

Vide Counts




PERPETUAL PAVEMENT - Field Evaluation




PERPETUAL PAVEMENT - Field Evaluation

* What you Need to Know...Soil Resilient Modulus

=
E
=

https://engineersforum.com.ng/2020/05/08/
what-is-dynamic-cone-penetrometer-dcp/

Dymnamic Cone Penetrometer (DCP



PERPETUAL PAVEMENT - Field Evaluation

* What you Need to Know...Soil Resilient Modulus & Material Properties

eflection sensors
D210 D180 D150 D120 DS0 D60 D4 D30
int n+2
\ \
\ \ \ \ S
\ \
\ \ \ \

Falling Weight Deflectometer (FWD))



PERPETUAL PAVEMENT - Design

Mechanistic-Empirical Pavement Design




PERPETUAL PAVEMENT - Design

Mechanistic-Empirical PERPETUAL Pavement Design




PERPETUAL PAVEMENT - Design

Design [nputs
* Traffic Loading

* Endurance Limit

* Modulus
* Asphalt
* Base
* Subgrade

)
Minimize Tensile Strain

www.asphaltpavement.org



PERPETUAL PAVEMENT - Design

Axle Group Weight, kN
0 50 100 150 200 250 300 350

Design [nputs w0
* Traffic Loading

|75}
i

—e— Rural Interstate
—=— Rural Principal Arterial

|78}
(=)

—a— Rural Minor Arterial
—»— Rural Major Collector

1]
"
* Endurance Limit E\ 25 —+ Rural Minor Collector -
3 —a— Rural Local Collector
E 20 —+— Urban Interstate L
[ =] ——Urban Other Freeways and Expressways
IVI O d u I u S % 15 —— Urban Pnincipal Arterial [
0 —o—Urban Minor Arterial
[ ) AS p h a It :: —0— Urban Collector
10
* Base 5 M _‘
0 . . . ; \ , 'Ll MO O O BRSO S-O8-De-0e-
° S
S u b g ra d e 0 10 20 30 40 50 60 70 80

Axle Group Weight, kip

Efficient Design — Heaviest Wheel Loads

* Does not depend on accurate traffic volume prediction

www.asphaltpavement.org



PERPETUAL PAVEMENT - Design

Design [nputs
* Traffic Loading

* Endurance Limit

Log Strain

* Modulus
* Asphalt
* Base
* Subgrade

Endurance Limit \

Log Reps to Failure

An endurance limit is a threshold response below

which damage does not occur.

www.asphaltpavement.org



PERPETUAL PAVEMENT - Design

Design [RpULs

* Traffic Loading
 Endurance Limit
e Modulus

* Asphalt }
. Base Overlay

e Subgrade
\ Overlay/Reconstruction/New Construction



PERPETUAL PAVEMENT - Design

Scenario 1) Healthy but structurally deficient
* Add thickness to meet design criteria

Scenario 2) Distressed or failing

* Perform rehabilitation to first deal with distress
* Reflection cracking is a major problem...currently no perpetual
design criteria

 Design for perpetual pavement performance criteria




PERPETUAL PAVEMENT - Design

Traffic Data
Two-way Annyal Sverage Daily Traffic (AADT) 21800
Directional Distribution 59%.
Farcent of Trucks in Design Lane 1003
Annual Compound Growth Rate 1.73%
Truck Axle Spectra
Auxle load spectra are based on the Perfioad default spactra for an urban principal artenal with truce dstnoution shown below
FHWA Class 4 5 [} T ] ] ] 11 12 13 Total
D D Parcent in Calagary 18.31% £3.20% 5.23% 0.38% 0.38% S.78% 0.38% 0.00% 0.00% 0.25% 100%
Season Summer |  Fall | Winter | Spring
5 Duration, weeks 17 9 13 13
IMeal' Air Temperature, degrees Fahrenhbeit I 87,7 I 31.1 I a2 | a3 |
@ Thickness,
Cgﬂ Pavemant Layers & Design Propertias inches
Leval 4, Ye-inch, Dense ACP Wearing Course, PG 70-22ER 3 035 531365 ) 1,516,272 960,112 Maormal 5 Log-normal 30
5 Lewal 3, Yz-inch, Densa ACP Base Course, PG 64-22 i 0.35 391,324 , 1,145,595 T1BT67 Maormal 5 Log-normal 30
1 -
Aggregate Base E] .35 20,000 O 20,000 20,000 Mormnal B Lag-normal Al
@ Subgrade Infinite 040 5,300 5,300 5,304 Mormal (1] Log-normal 24
Lewal 4, Vz-inch, Dense ACF Wearing Course, PG T0-22ER E] .35 531,385 1,046,001 1,516,272 Gal112 Mormnal E Lag-normal EIN]
2 Lewel 3, Ve-inch, Dense ACF Base Course, Bi5 64-22 E] 0.35 393,056 FEE A5 1,150,800 J20.578 Mormal 5 Lesg-normal 30
Aggragate Base =] 0.35 20,000 200, 000 20,000 20,000 Mormmal B Lesg-normal 41}
@ Subgrade Infinite 0.40 5,300 5,300 5,300 5,300 Marrmal 1] Lesty-neemal 24
Level 4, Vi-inch, Dense AP Wearing Cousse, PG 70-22ER 3 035 531365 | 1040001 | 1516272 | ge0n12 Morrmal 5 Leg-neemal 30
3 Lewal 3, Va-inch, Denda ACE Bagse Cowrds, 56 5422 10 035 394,683 TEB 340 1,151,920 722275 Morrmal 5 Lesy-noemal 30
oc— Aggregate Base 2] 035 20,000 200,000 20,000 20,000 Marrmal B Lexg-normasl A0}
@ Subgrade Irvfinite 040 5,300 5,300 &.a00 5,3 Marmal ] Log-normal 24
Lewel 4, Vi-inch, DBmde  papsans Analvsis Transfer Funetlons 5 Lisgy-normaal 30
@ 4 Level 3, Vi-inch, Dense Threshold | Function Paramators 5 Log-normal 30
!‘-‘-gg regate Base value, B Leg-normal 5
@ Subgrade Critical Strain microstrain 1] Leg-normal 24
Horizontal Tensile ] 3, Perfioad defaull transfer function

| subgrade [ Vertical Compressive | 200 | - | - |50 percentile |

Analysis Results (5,000 Simulations]

AC Tensile Strain

me to
ABor ICTE| Percant Damage, 10%
elaw Million Damage,
Thresheld years
11 inches of ACP on B inches of AB EL
12 inches of ACF on B inched of AR 120 BO Ha 1.4% 93 S5E.7
13 inches of ACP on B inches of AB 130 B a0 09% 14.0 Thd

S B L

14 inches of ACF on B inches of AB 14.0 B EE] 0.5%: 23.1 103.1




PERPETUAL PAVEMENT - Design

100 T
—@— Years to 100% Failure
0 o] ; ”
a0 = B = Percent Below Threshold
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PERPETUAL PAVEMENT - Materials

* Asphalt Materials and Mix Design
— Base Layer
— Intermediate Layer
— Wearing Course

* Functions of Asphalt Mixtures
* Durable, economical base layers
 Strong, rut resistant base and surface layers
* Flexible, crack resistant surface and base layers
 Smooth, safe, durable surfaces
* Permeable, high-friction, low splash and spray surfaces

www.asphaltpavement.org



PERPETUAL PAVEMENT - Construction

Compaction Support
o e e e e e e e e e g

Weak Support
Leads to Poor Compaction!




PERPETUAL PAVEMENT - Construction

Compaction Support
o e e e e e e e e e g

Strong Support
Helps Compaction!




PERPETUAL PAVEMENT - Construction




PERPETUAL PAVEMENT - Real Projects

City of Eugene

- Design Standards
- Minimum Asphalt Thickness (table)
- New Construction Design = 30 Years

- www.eugene-or.gov/DocumentCenter/View/26574/2016-PIDS-Manual_FINAL

s Classification Mini Thich
Local or Neighborhood Collector 6 inches
Local or Neighborhood Collector w/bus route 8 inches
Major Collector 8 inches
Arterial 9 inches

City of Hillsboro

- Design Standards
- New Construction Design = 40 Years
- Minimum AC Thickness = 5 inches

- www.hillsboro-oregon.gov/home/showpublisheddocument/18134/637081131749530000



PERPETUAL PAVEMENT - Real Projects

City of Portland — 829 Ave (Arterial)
Reconstruction

_ AASHTO - 30 Year Perpetual Pavement

AC Thickness, inch 13 13.5
Aggregate Thickness. inch 6 with geogrid 6 with geogrid




PERPETUAL PAVEMENT - Real Projects

City of Eugene — Coburg Road (Arterial)
Rehabilitation

20-Year
Existing (Perpetual Pavement) Rehabilitation/AASHTO

AC Thickness, inch ~11 4-inch mill/inlay
Aggregate Thickness, inch ~20 N/A




PERPETUAL PAVEMENT - Real Projects

City of Eugene — Wilshire Lane (Local with buses)
Reconstruction

_ AASHTO - 30 Year Perpetual Pavement

AC Thickness, inch 10 15
Aggregate Thickness. inch 14 with geogrid 14 with geogrid




PERPETUAL PAVEMENT - Real Projects

ODOT-1I-5
New Construction

_ AASHTO - 30 Year Perpetual Pavement

AC Thickness, inch 13 13
Aggregate Thickness. inch 12 12
st |




Our services include: Where we are located:

O JVIN

Geotechnical Hazmat
Engineering
Coeur d'Alene, ID
o
** Vancouver, WA
Geologi Laborat
o N i A
Lindsi Hammond, PE . ]1 ﬁhmum, oR
. € |
Connect with Me: - e
Pavement Construction =
I ha m mOnd @g ri com Engineering Services

www.linkedin.com/in/lindsihammond
gri.com @L

720-375-4165

Seismic Alternative
Engineering Delivery




