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Alaska DOT
PG3 Pooled Fund Study
Chip Seal Inspector Training
Agenda

2:30 am - Introduction

* |nstructor-—

*  PG3 Overview

* (Class Preview
2:45 am - Pavement Preservation Basics

* Why Pavement Preservation

* How does Chip Seal fit into Preservation / Preservation Maintenance
5:15 am - Chip Seal Best Practices

o Overview

*  Equipment

o Inspection
o Calibration

* Materials

«  Application
10:45 am —What to Expect on Demonstration Day

* Contractor Role

* |nspector Role

* PMNCPP /Volunteer Role
11:15 am — Questions and Comments
11:30 am - Adjourn



_National Center for
sphalt Technology
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Our Nation's Transportation Assets

m‘1 DEPARTMENT OF
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Transportation Pooled Fund-5(522), PG3

Joel Ulring, Pavement Preservation Engineer
Office of Materials and Road Research

Southeast Pavement Preservation Partnership Conference

mgi DEPARTMENT OF March 18, 2025
"/ TRANSPORTATION .



Cold & Warm Climate Pavement Preservation Research

MnDOT/NCAT Preservation Group Studies - History:
* NCAT - Lee Road 159

Pavement Preservation Study (2012-Present)

* TPF-5(267) PG1
Accelerated Performance Testing for the NCAT Pavement Test Track (2015-2018).
* Alabama - Lee Road 159 & US 280

* Minnesota — Mille Lacs County CSAH 8 & US 169

* TPF-5(375) PG2
National Partnership to Determine the Life Extending Benefits of Pavement Preservation Techniques (2018-23).
» 70t Street NE — Rehabilitation & Thinlay Treatments

* TPF-5(522) PG3
National Partnership to Improve the Quality of Pavement Preservation Treatment Construction and Data
Collection Practices (2024-2028).




MnDOT / NCAT Partnership

2012 2016
Lee Road 159 2015 US — 169 2019

uUs - 280 th 2024
(Alabama) CSAH-8 70% Street Mn US — 169

(Alabama) (Minnesota) (Minnesota) Mill & Overlay

MnDOT Lead

PG3 Effort

2024-2028

TPF-5(522

13 14 16 17 19 20 22 23 (522)

2012 2015 2018 2021 2024 2028

Alabama Lead MnDOT Lead 18 month
PG1 Effort PG2 Effort Extension

TPF-5(267) TPF-5(375)




PG3 Participating States
19 Total




Pavement Preservation Future

Improving the Quality of Pavement Preservation Treatment Construction and Data Collection Practices

Phase Ill or PG3 (Jan 2024-Dec 2028)
 TPF-5(522) - PG3
* Focus on State Implementation of Pavement Preservation Treatments
* Specification review
* Preconstruction technical support & training (virtual)

* Construction support (on-site)
* Performance monitoring

* Contracts with both NCPP and NCAT to support the effort

* Technical Advisory Panel Led (Agencies)
* Guidance from NCPP, NCAT, FP2, FHWA
* Sponsor meetings
* Two in-person/year
*  Two virtual/year

* Pooled Fund Started January 2024 extending to December 2028
* Web Page: https://pg3study.org
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Who is NCPP?

» The National Center for Pavement Preservation

BNCPP was established by Michigan State
University and FP2, Inc. to lead collaborative efforts
among government, industry, and academia in the
advancement of pavement preservation by advancing and
Improving pavement preservation practices through
education, research and outreach.




What Does NCPP Do?

v Collaborate

BAASHTO
1 Preservation Management Partnerships
1 Emulsion Task Force (ETF)
BMnNROAD, NCAT, PPRA

1 Advance
BNational Pavement Preservation Conference (NPPC)
BResearch Projects
BTraining and Education Survey

1 Improve

BNational Pavement Preservation Certification Program
BAgency and Industry Training




Pavement Preservation Is...

;OoPrograms and activities emplteonyi ng a
strategy that enhances pavement performance by using an integrated,
cost - effective set of practices that extend pavement life, improve
safety and improve motorist satisfaction while saving public tax
dol | ar so.

BThe treatment must:
Address pavements while they are still in good condition
Reduce aging
Extend Pavement Life
Restore Serviceability**




Define the Definition

BNetwork Level
All Pavements (Urban, Rural, Airports)
Asphalt and Concrete
BlLong - Term Strategy
Budgeted Expense
Blntegrated
Department Wide
All Stakeholders
BCost- Effective
Right Treatment, Right Road, Right Time
Blmprove Road User Satisfaction




Why Develop a Preservation Mindset?

} Budgets
BFew agencies can afford a strategy of Build It, Rehab It, Build it Again

1 Pavement Performance

BFHWA Performance Thresholds will be difficult to meet without
Preservation.

1 Material Changes

BPavements dondot seem to be | asting as
service life of your pavements

} Sustainability
BCarbon Reduction Act
BEnvironment al Product Decl arations (EI




Alaska Department of Transportation and Public Facilities Transportation
Carbon Reduction Strategy

A Five-Year Comprehensive Plan: 2024-2028
11/115/2023

Prepared for: Federal Highway Administration




THE BEST REASON Iﬁ IT WORKS!

| Famfleld CT
R ‘2004 2”M|II&FIII

2010 Crack Sealing &
| Mlcrosu rfacing

Bridgeport, CT
2004 2"Mill & Fill :

Pavement Preserva z‘/'0/7 Saves
Money!




Why Dondt We Just Mill and

Construction Equipment Magazine.com



State Example #1 0o Worst First / Overlay Heavy

The FY 2023 Highway Program approximately $1.6 billion for roadway preservation
activities.

The MDOT estimates for their FY 2023 Repair and Rebuild Roads program

(roadway preservation) will include approximately: 1,111 lane miles of
reconstruction and improvements, 821 lane miles of capital preventive
maintenance, and 206 lane miles of freeway and non -freeway resurfacing.

2138 L.M. / 32,045 L.M = 6.7% of the network
32,045 L.M /2138 L.M =15 Year Cycle

1.6 Billion / 2138 L.M = $ 748,363 / LM




State Example #2 - Preservation Mindset

+ Improved 7,102 miles of pavement in fiscal year 2023.
+ Improvement includes Seal Coat, Micro surfacing, Thin Lift
and Regular HMA Paving
1 7,102 miles / 35,776 miles = 20% of the network or a 5 -

year cycle.
BMix of treatments

1 Seal Coat i 60%
Paving T 20%
1T0ther T 20%




From Theory To Practice

rAWorst -F 1 r st Rehabi |l i1 tati on P
Save Your Network.
1 Deferring Preservation Maintenance

does NOT save $$9%.

+ A balanced approach is best.

1 Use Planned, Lower Cost Treatments To
Extend Remaining Service Life.




PRESERVATION VS. PRESERVATION MAINTENANCE

1 PRESERVATION 1 PRESERVATION MAINTENANCE
BGOAL IS TO PLACE A TREATMENT THAT BGOAL IS TO REPAIR SURFACE DEFECTS,
PRESERVES THE SURFACE AND EXTENDS PRESERVE THE SURFACE AND EXTEND
RSL (REMAINING SERVICE LIFE) RSL (REMAINING SERVICE LIFE)
BTIME BASED BTIME AND CONDITION BASED
EARLY AND OFTEN PLACED AS EARLY AS POSSIBLE WHEN
BADD SERVICE LIFE DEFECTS OCCUR.
B GENERALLY, LESS EXPENSIVE BSTOP THE DETERIORATION AND ADD
TREATMENTS SERVICE LIFE.
BMORE AGGRESSIVE PRESERVATION
TREATMENTS

COMBINATION TREATMENTS




When Should We Not Use Thin Surface Treatments?
Structural Defects Vs. Functional Distress

1 Chip Seal or Micro surfacing should 1 Chip Seal or Micro surfacing can be
NOT be placed on a Pavement with used to treat moderate Functional
Structural Defects. Distresses.

1 A Structural Defect means either the } A Functional Defect, if not treated may
Pavement or the Base has failed. become a Structural Defect.

B Pavement Failure 1 A Functional Defect is often caused by
 Stripping 8 the asphalt no longer adheres to the rock environmental or traffic conditions.

9 Potholes @ if not repaired

IRENIRRISE B Rutting & if rutting has stopped
E E:)J:\g?tidaglC:nnc:”':'l:;nni\t/(;rzg Cracking 0 Heavy & Bleeding
B Base Eailure B Longitudinal and Transverse Cracks 9 Light to
. . . Moderate
9 Alligator Cracking 0 the base or sub - base has failed and RN
no longer supports traffic loading. B Polishing
1 Water and/ or fines pumping 8 the base is failing, and B Raveling

Alligator Cracks will soon appear

Structural Functional (Surface)




WWW.RoadResource.org

Login Sign Up
a RoadResource.org

Provided By: /@? PPRA

ABOUT US TREATMENT TOOLBOX NETWORK OPTIMIZATION PAVEMENT PRESERVATION RECYCLING EMULSIONS RESOURCES

/Find the y
Road

The Right Treatment on'the Right Road at the Right Time




Project Selection and Preparation for Pavement
Preservation




Questions to Guide Project Selection

Is the Iintent Preservation or Preservation Maintenance?
Do | have any untreated light to moderate cracking?

Do | have untreated rutting (+1/4 inches)

Do | have isolated base repairs?

Is a Chip Seal feasible for this location?
BTraffic, Night Work, High Speed, Political

v If Preservation Maintenance:
BWhat are the Primary and Secondary Distresses?
BHow Quickly is the Deterioration Happening?
Bls the Pavement Dry and Oxidized or Flushed and Slick?
Bl's there Light (< 1/ 26) or Moderate (:

—_ e d d




Preparation for Preservation Projects

1+ Early Stage- 1 Final Stage
BCrack Treatments BSurface Cleaning
BStructural Leveling BStructure and Casting
BFull Depth Repairs Protection |
BTree Trimming BPavement Mar_klng Removal
BHerbicide Treatment Izh_ermoplasuc and III?’“ttO”S
e aint is not genera
'BEc_Ige M'.”'.ng removed unlgess It isyvery
BMicro Milling thick.
Pre- Tacking prior to Chip
Seal.

BGutter Protection
BRailroad Crossing Protection




Crack Treatments

} Crack Treatments Should Always Precede a Surface Treatment

1 All Crack Treatments Should be Completed At Least 30 - Days
Prior to Surface Treatment.

rOverband Thickness Shoul d be Less

1 Mastic Applications Should be Flush or Slightly Below the
Surface. _

&



Leveling and Full Depth Repairs

} Surface Repairs Should Be Completed at Least 30 - Days Prior to
Surface Treatment.

BPatches less then 30 - days old should be fog sealed prior to Chip Seal
1 Patches Should Be Left Flush or Slightly Below the Surface.

1 Ride Quality of Leveling and Patches Must Equal the Desired
Ride Quality of the Finished Pavement.

Important Note: Chip Seal and Micro surfacing May
Level Slight Depressions in the Pavement. A Bump
Will Always Be a Bump!




Edge Milling / Micro Profile Milling

1 Severe Edge Drop Offs on Curb and Gutter Sections should be
Edge Milled before Preservation Treatments.

1 Rough, Flushed or Highly Oxidized Surfaces Can be Profile
Milled with a Micro Milling Head.

Micro Milled Surface Fine Milled Surface

Keystone Mfg.




Why Chip Seal?

+ Chip Seals help preserve the pavement by:

BProtecting the surface asphalt from oxidation.

Oxidation, caused by sun and chemicals make the asphalt cement brittle
and more prone to cracking and raveling.

BProtecting the surface and base from moisture intrusion.

Moisture causes:
Stripping of base layers
Potholes
Base Failures
BProviding a skid resistant, sacrificial wearing surface that protects the
underlying surface from traffic wear and damage.




Why Chip Seal?

} A . ochip seal 6 (also called a oseal coato) i s
that is covered by embedded aggregate (one stone thick) whose primary purpose is
to seal the fine cracks I n an underlying payv

Intrusion into the base and subgrade.

The main advantages of chip seals include

)

1 Improved Skid Resistance : Chip seals provide good skid resistance,

1 Cost Effective Treatments : Chip seals are typically cost effective when properly placed on the
right type of pavement,

1 Good Durability : By using durable aggregates, chip seals wear well and can have long service
lives,

1 Ease of Construction : Chip seals are typically constructed rapidly and cause less disruption to
the traveling public.

'TJ PN UNIVERSITY



Why Chip Seal?

1 Chip Seal is an effective
form of Pavement
Preservation.

BThe combination of liquid asphalt
and single size chips is an
economical tool that provide
great value.

} Chip Seal can also be an
effective form of Minor
Rehabilitation.




Why Chip Seal?

} A . ochip seal 6 (also called a oseal coato) i s
that is covered by embedded aggregate (one stone thick) whose primary purpose is
to seal the fine cracks I n an underlying payv

Intrusion into the base and subgrade.

The main advantages of chip seals include

)

1 Improved Skid Resistance : Chip seals provide good skid resistance,

1 Cost Effective Treatments : Chip seals are typically cost effective when properly placed on the
right type of pavement,

1 Good Durability : By using durable aggregates, chip seals wear well and can have long service
lives,

1 Ease of Construction : Chip seals are typically constructed rapidly and cause less disruption to
the traveling public.

'TJ PN UNIVERSITY



Why Chip Seal

1 Arrests light raveling

BAs asphalt ages, top layer gets
brittle

BSmall aggregate begins to wear
away

BSeal coat adds new binder to
halt this




Why Chip Seal

1 Provide new wearing course

Blmproves surface friction
1 Lot of data dincrease friction numbers to 40+
BTraffic and weather hit the chip seal first

1 Improve surface appearance




Caution

BA Chip Seal does not add structure to a road

BIf you have a bad road
before, youol!l stil]l have
a bad road.







Embedment

Average: LleastiDimension (H)-)

Embedment (07 H){)




Inputs that affect Embedment

} Materials
BEmulsions
BAggregates

1 Equipment
BAsphalt Distributor
BChip Spreader
BRollers
BBrooms

1 Application

1 Existing Pavement




CHIP SEAL EMULSION
1 CRS 2P

BC = Cationic or Positive Charge

RS = Rapid Set

B2 = Higher Viscosity

B = made with a harder base stock 0 more
VISCOSIty

B = Polymer Modified.




RAP CHIP SEAL EMULSION
1 CMS 2P + REJUVENATOR = PMRE

Brhe Rejuvenator does three things:

Softens the oxidized asphalt on the existing
surface.

Softens the oxidized asphalt in the RAP

Adds Iin Maltene Fractions which are the
chemical that are lost when asphalt oxidizes.




Why Do We Use Polymer (Latex) in Emulsion?

+ Polymer coats the asphalt particles while they are In
suspension. It does not evaporate with the rest of
the chemical package.

+ The Polymer:

ALowers the temperature at which the asphalt gets
orittle.

ARaises the temperature at which the asphalt softens

Alt can also add strength to the asphalt / aggregate
bond




Materials

Bituminous Binder

Uniformly
Graded
Aggregate

Single Chip Seal

&



Materials

Dense Graded




Materials

regate Performance when:

Single sized Crushed faces
Minimum fines Abrasion < 30%

Clean Binder compatible
Free of clay Damp for emulsions

Cubical Dry for hot binders




RAP CHIPS
PREPARATION AND STOCKPILE MANAGEMENT

1 RAP Piles
BYou must know where the RAP came from. Single Source is best.
BWatch for dirt, trash, liquid asphalt and other junk in the pile.

1 Fractionating (Crushing and Screening)

BProcessed RAP should not be stored for long periods of time without
rescreening.

BScreening process usually makes 3/8 Chip and Type Il slurry aggregate
or asphalt screenings.

BMay need to double screen or light wash to remove coated fines.
1+ Stockpile Management
BKeep loader off the piles whenever possible.



RAP CHIPS
PREPARATION AND STOCKPILE MANAGEMENT




RAP CHIPS
PREPARATION AND STOCKPILE MANAGEMENT




Chip Seal Design

roDesi gno

stone/oll to apply?
BSpec range

means deter mi ni
emulsion and aggregate application rates
1 How do we typically determine how much
1 RATES OF APPLICATION
BEXperlence PER SQUARE YAERD
COVER (SQUARE METER)
TYPE (see Nore 1) APPLICATION AGS?ZI{EEgém hﬁ?gillfL
AND COURSE | AGQREGATE | GarroN
(ke) (LITER) AT
60°F (16°C)
lorliP Single 23,24 12-15 0.12-0.16
(see Note 2) (5.4-6.8) (0.45-0.61)
2or 2P Single 12 14-17 0.29-0.33
(6.4-7.7) (1.09-1.25)
JoriP Single 11 16-20 0.36-0.40
(73-9.1) (1.36-1.51)




Chip Seal Design

+ Designs combine:
BSpecific material properties
BSpecific road conditions

7 How much emulsion will
the road odrinko?

fHow odryo is the
pavement?

&



