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Introduction

» Research, development and new ideas -
little value to society unless
implemented

+ Implementation
« Time consuming process
* Involves all stakeholders
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Implementation - Incentives

- Safety

» Economic - First Cost/Life Cycle Costs

» Simplicity - Design, Testing, Construction
* Reduce Risk - Certainty

 Accelerate Construction - User Costs

» Sustainabillity
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Economic Incentives

m) $40 billion for Asphalt Mixtures
Annually

m) Extend Pavement Life 1 Year —
$3 Billion Annual Savings

-Recycled Asphalt Pavement -
$2.5 billion in First Costs
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Implementation - Barriers

@ Change -
No! Uncertainty/Risk

@ Time required -
5 to 10 Years (Industry)

O Equipment Investment -
Return on Investment

@ Workforce Training

| Nevada Asphalt Conference - FEBRUARY 15 & 16, 2023




Acceptance

@ Public Agencies
@ Material Suppliers
@ Contractors

@ Different Management
Layers in Organizations
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Concepts for
Implementation

m) Public Agencies

m) Contractors & Materials
Suppliers

=) Universities
m) Unrelated Industries
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Asphalt Technology Changes

i i Rehabilitation &
Design Construction .
Maintenance

Accelerated Construction Management
Testing Equipment & Systems

Maintenance
Asphalt
Mixtures
Pavement Recycling
Thickness Design
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Horizontal Tensile Strain HMA

\

Vertical Compressive Base-course
Stress and Strain

seaaewo1  Thickness of Material
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Pavement Thickness Design

Soil Mechanics
3 Layer Theory

Layer Elastic Computer Programs

Finite Elements

Visco-Elastic
Perpetual Pavements
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Asphalt Binders

Penetration Graded
Viscosity Graded

Performance Graded
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3 classification systems
Historical ® 1. Penetration
Development X 2. Viscosity
() 3. Performance
(SHRP Superpave)

Original
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HVEEN ASPhCIlt Mixtures

Marshall
SHRP

AMPT
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o - Bending Beam Fatigue — 1960's
MIXture e Resilient Modulus — 1960’s
TeStS e Direct Tension — 1960's

Texas Overlay — 1970’s

Indirect Tension —1970’s

Thermal Stress Restrained Specimen — 1990's
Repeated Shear —1990's

Disc-shaped Compact Tension (DCB)

"% | - Semi-circular Bending (SCB)

~  + Simplified Visco-elastic Continuum Damage
(s-VECD)

« Repeated Direct Tension
* Idedal RT and Ideal RT plus Others
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Ideal Mixture Test

» Mixture Design
« Pavement Design

» QC/QA

 Within and Between Lab
Variability

e Bias

 Related to Pavement
Performance
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Recycling
|

Central Plant In-Place Central Plant In-Place

(HIR) (CCPR)

Partial Depth| | Full Depth
FDR




HOT Central Plant ReCYCling

Cold In-Place
Hot In-Place Hot Central Plant

Cold In-place
Hot in-place
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Preventive
Maintenance




Management Systems




WesTrack

NCAT Test
Track




gatch Plants Construction Equipment

Laydown Floating Screed

Drum Mixer with Emulsion

Bag House

Drum Mix Plant

In-place Recycling
Vibratory Compactors

Material Transfer Device

30 40 1950 60 70 80 90 2000 10 20
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« Asphalt Binder Properties

SHRP Program ($22 Mil)

» Performance Based Testing
Systems ($15 Mil)

 Pavement Performance
Studies ($4.5 Mil)

e Performance Based
Specifications ($5 Mil)
» Asphalt Binders
* Asphalt Aggregate Systems

- Coordination ($3.5 Mil)

SHRP Executive Committee,
circa 1988
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Special Report 202

Americas Highways
Accelerating the Search
for Innovation

TRANSPORTATION RESEARCH BOARD
NATIONAL RESEARCH COUNCIL

Pavement Performance Problems

STRS Committee Formed

Preliminary Research Program

STRS Report

SHRP Report
Funding

Research Report
Implementation
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Lessons Learned

» Decision based on Political, Organizational and Technical
Input

» Team Building/Consensus Important
» Objective Clear/Flexibility in Research
* Large Projects Very Important to Future of Industry

 Relationships between &5
Material Properties and % Y 2 @

Performance Remain
§ 1@. 1k .
1 4 -- [ ! _. * A
i We'=H "R

lllusive
SHRP Asphalt Advisory Committee Meeting, July 26, 1993
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Source of Concepts

=) Public Agencies ) Industry
« Management Systems- « Equipment-Cold Milling,
Quality, Pavement & Recycling

Maintenance Ma nugement

» SHRP Products-Asphalt Binder
Specification

« Warm Mix Asphalt

« Mixture & Pavement Design
» Recycling




* Public Agency-Industry
Keys to Success Associations

« User-Producers Groups
« FHWA-ETG's & TWG's (old format)

» State DOT Information Exchanges -
Annual Meetings

 Nevada-Utah
« Nevada-Utah-Arizona
4 Corner States

e Role of Universities
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Outline

* Background

» Asphalt Pavement
Technology
Changes

 Present Status and
the Future
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Advancing Asphalt Innovation:
Why Needed?

e Limited funds for road repairs.

* Too much work and not enough money.
- Ways to stretch available dollars.

* Improve pavement performance.

Experiment with new construction techniques,
practices, designs, materials, etc.
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Nevada Success Stories

 Asphalt mix design.

- Aggregate gradation, Superpave PG System, NV/NVTR asphalt binders,
hydrated lime as anti-strip agent, use of RAP, etc.
» Specialty asphalt mixtures.
« Engineered stress relief course (ESRC), rut-resistant asphalt mixtures.

Cold in-place recycling (CIR)
« Mix design, structural design, in-place density, etc.

Percent within limits (PWLs).
Pavement design guide.
Pavement preservation programs.
 Etc.
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Nevada Success Stories

NDOT CIR-Balanced Mix Design (BMD)

Nevada Facts

o ~4 424 centerline miles of
rural hwy.

* Lower volume roads are
candidates for CIR.

Challenges

« Observed poor performance for
some CIR projects.

* Find innovative solutions to
rehabilitate low-volume roads.

« >1 500 centerline miles of CIR

o x]OO g QR 8 """""" 8 O
constructed in 2 decades. o, 8 8 88 2§05 §
6 = FC N vy IO By U Y
» Saved an average of . £ 500 ey e i
$100k/centerline'mile in life 535 ==l
cycle costs. § 20
0
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Collaboration

Nevada Success Stories Between NDOT,

NDOT CIR: BMD (Cont’d) Academia

T
o conccrrr g
2012-2014 2019
Evaluation of Long- Stakeholders
Term Performance Meeting A
of CIR Pavements in (Championed by Construction of Pilot
Nevada NDOT) Project
2016-2018 2020 2021+
CIR Mix Design Development of Monitoring Field

Procedure

Special Provisional Performance

Specifications

In-place density
measurement
technique
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Nevada Success Stories

NDOT CIR: BMD (Cont’d)

* SR 232, Clover Valley Road
- Start of pavement N. of US93 at the N. intersection.
« MP 2.62 to 9.5.

* Elko County, Nevada -
« South of Wells e

 Low volume road.

* Double chip seal.
» Last chip seal placed in 2017. 3

ELKO COUNTY
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Nevada Success Stories

NDOT CIR: BMD (Cont'd)

Cumulative mile Implemented Changes:
3.000 4.000 5.000 6.000 7.000 8.000 9.000 9.000S : .
* Mix Design

0.0
1.0 - Engineered emulsion.
= 20  Adjusting lime slurry & adding cement.
g 30 . Air void i t (13%)
£ 40 ir voids requiremen 5).
2 50 « Optimum emulsion content.
= 6.0 - Stability & ITS requirements.
7.0 .
8.0 « Construction

= Chipseal g D GA =23 Roadmix-L 1 « JMF requirement.
wzz Roadmix-L2  ----Recycling Depth * Nuclear density gauge with sand cone

correlation requirement.

North Bound « 86-95% rice density requirement.
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Nevada Success Stories

NDOT CIR: BMD (Cont'd)

Post Evaluation

Review o Evaluate in-situ :
S Evaluate in-situ SR Identify lessons

. . . Provide
construction properties using

recommendations
for improvements.

learned &
challenges.

properties using

: : non-destructive
destructive testing.

testing.

practices & analyze
acceptance data

Continuous Communication
with Stakeholders
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Nevada Success Stories

RTC of Washoe County

2008

Polymer
Modified PG
Asphalt
Binders

Nevada Asphalt Conference

2009

Hydrated
Lime as Anti-
Strip Agent

2010
Reclaimed
Asphalt
Pavement
(RAP)
201
Warm-Mix
Asphalt
Mixtures

2012

Rut-Resistant
Intersection

Asphalt
Mixtures

2014

Optimization
of Surface
Treatment
Application
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2016

Green
Asphalt

Technologies

2022

Pavement
Design Guide




Nevada Success Stories

RTC of Washoe County: Designh Guide

° Matenql type SeIeCt|On StruFtural Design Guide for
Flexible Pavement

e Structural pavement design.

« Pavement preservation.

Prepared for:

Regional Transportation Commission

of Washoe County
Carson City County
Douglas County
Goal: update & provide uniform pavement design -
practices for North-Western Nevada agencies & o afveif deNei
consultants conducting flexible pavement designs
following AASHTO 1993 Pavement Design Guide. LAST REVISED:NOvE 20
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Nevada Success Stories
RTC of Washoe County: Material Type Selection

 Functional classification.
Construction activities.
Construction materials.

Asphalt mixtures.

* In-place recycled
materials.

« Aggregate for base
courses.

« Cement treated base.
Minimum lift thickness.

Reference to Orange Book

Nevada Asphalt Conference

Functional

Classification Layer Applicability
Local / Surface Course
Residential (0-15% RAP)
Base Course
(0-30% RAP)
Collector Surface Course
(0-15% RAP)
Base Course
(0-30% RAP)
Arterial / Surface Course
Industrial (0-15% RAP)
Base Course
(0-30% RAP)
Mixture Mixture Type Dense Dense Dense Dense OGF (non-
Design Types Graded Graded Graded Graded structural
Options Type 3 Type 3C Type 2 Type 2C layer)
NMAS (inch) 3/8,1/2 1/2 3/4 3/4,1 3/8,1/2
Percent Lab Voids 3,4 3,4 4 4 n/a
Marshall Blows 50 | 75 50 | 75 | 50 | 75 | 50 [ 75 n/a

Note: The lower the number (0 through 3) the less applicable the mixture design. The color-coding in the cells also

indicates applicability: 0 = red, 1 = yellow, 2 = light green, and 3 = dark green.

Figure 20. Mix design type options based on functional classification and applicability.
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Nevada Success Stories
RTC of Washoe County: Pavement Preservation

Recommended Threshold PCI 100 PCI Rating
Construction

Type orsingle onagiyrry seal 69
Slurry Seal Abplication
Application PP 70 Good
— new TR a6 55—
” 10
Poor
25
- Extend Pavement service life by _
10 :
2.0-4.0 years 0 Failed
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summary

e Innovation:

« Can NOT be done alone. . . .
- Can Not be forced. Ultimate Objective:

Improving/Extending

e Comes with a risk.

Performmance by

- How: er ,
- Do your homework. Asphalt Pavements.

 Create industry partnerships.
« Challenge the status quo.
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