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What’s in this Presentation: Read slide


Transportation Needs

o State and local transportation agencies need innovative ways
to speed up the delivery of needed infrastructure
Improvements at lower costs.

 Incorporating existing pavement into pavement
 rehabilitation projects can lead to cost-effective results.
* Reusing existing pavement reduces costs, including

hauling and dumping costs, and shrinks construction.
timelines.

* Projects can be accelerated by reusing existing pavement,
alleviating the need to remove and dispose of it offsite.
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Pavement Renewal Solutions

* Developed through the second Strategic Highway Research
Program (SHRP2)

* Product elements:
— Pavement Assessment Manual
— Best Practices (design and constructlon)
e Rigid Pavements
* Flexible Pavements
— Guide Specifications
— Traffic Considerations
— Life-Cycle Cost Analysis
— Life-Cycle Assessment o
— Emerging Technologies R A——
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The program was developed through the second Strategic Highway Research Program. It provides a platform that houses the following information to aid users in designing and building long-life pavements using existing pavements.
•	Pavement Assessment Manual
•	Best Practices (design and construction background for long-life performance)
		Rigid Pavements
		Flexible Pavements
•	Guide Specifications (general specifications plus elements for long-life performance)
•	Traffic Considerations (includes production plots from Construction Analysis for Pavement Rehabilitation Strategies [CA4PRS] runs)
•	Life-Cycle Cost Analysis (for approach selection)
•	Life-Cycle Assessment (describes processes to assess environmental impacts)
•	Emerging Technologies



Pavement Renewal Solutions

Product Benefits

. Will encourage longer lasting designs.
== rePave Scoping Tool Realistic scoping assessments and easy to use.
Guides user through data gathering process.

Project Assessment Combines traditional rehabilitation data needs with
Manual (including Life up-to-date tools such as CA4PRS (construction

Best Practices: Document pra_lctlces that are critical for designing
. .. and constructing long lasting pavements.
Flexible and Rigid Combine key practices with specifications.

Specification elements can be incorporated in

Guide SpeCIfI cations preexisting agency standard specifications.

LCCA. Em erging Encourage use of LCCA.
’ Create awareness of emerging pavement

Technologies technologies.
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As you can see these pavement renewal guidelines or solutions consist of the interactive program rePave which is used to help the user navigate the approach selection process for any given pavement and site condition.

It also includes a set of resources that are accessed thru the web site.  

Also included but not shown in the list is a document that describes the scoping methodology in detail including all of the tables and decision rules. 




“Pavement Renewal Systems

How they work

v v

rePave Scoping

Tool Interactive decision matrix for identifying access to

and selecting pavement renewal strategies resources
Project v
Assessment Guidelines for data collection, testing, etc.
Manual required for assessment and scoping Use Standgrd

State Design
Best Practices: Process
v v

(ie: AASHTO
Pavement ME,
PerRoad, etc.)
Guide ‘/
Specifications

Flexible and Rigid

LCCA, Emerging v
Technologies
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Each of the resources was designed to help an agency with designing and constructing a long life pavement. 

It is expected that a user will consider a number of approaches for the specific site conditions. Construction processes and traffic staging should be considered as part of the construction costs with the final approach selected based on long term costs estimated using accepted or the agencies life cycle costs analysis procedures. The final agency design should be conducted based on the agencies standard design procedure.

Guide specifications are provided to help an agency obtain long life performance. One of the agencies visited indicated that the largest difference between their standard design and long life pavements was in the materials they used and more stringent construction specifications.

At this point I would like to pass the presentation over to George White from Pavia to describe how the rePave application works.  George was responsible for developing the rePave interactive program.



Research

Identified and confirmed which design approaches
would provide 30 to 50 years service with little
structural damage

e Conducted extensive literature review.

e Queried many other countries for information on what they
did and how long it lasted.

 Analyzed the LTPP Database for treatment approaches and
performance.

 Where the LTPP data did not have sufficient performance
history, ran numerous PerRoad and MEPDG design analyses
to estimate service life for a range of LTPP sites.
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7


Presenter
Presentation Notes

To develop guidelines for designing and constructing long life pavements using the existing pavements in place the team needed to determine what approaches had the best potential for providing long life.   They also needed to determine what affect the condition of the existing pavement had on those choices as well as the best construction procedures and specifications to recommend.


Research

 Visited seven agencies to review what they did, how it
performed (site visits) and worked with them to help develop
the guidelines and provide feedback on the Guidelines.

* Developed test cases with each Agency and conducted a
number of workshops to review and refine the guidelines.
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The team conducted extensive phone interviews with 15 separate agencies to document what they had done in pavement renewal and how it was performing. In Phase 2 seven agencies noted in the earlier slide agreed to help develop the guidelines. Considerable time was spend visiting those agencies, to fully understand what approaches they used for pavement renewal and how they were performing. This involved collecting design documents and plans and specifications where available, project site visits and a number of meetings with the agencies.  These agencies provided invaluable support in providing information and providing detailed comments on the guidelines as they were developed. One major pavement renewal project was selected from each agency and a comparison was performed between the agencies design and the guidelines.  Where the agency had used a long life design the agency design and the guidelines were quite close. In one case the agency used the guidelines to help them design and build a long life pavement renewal project.


E]Long-Life Approaches

(30-50 years)

 Unbonded PCC overlays of flexible pavement.
Unbonded PCC overlays of rigid pavements.
Bonded CRCP overlays of CRCP.
HMA overlays of rigid pavements.

— With rubbilization of PCC pavement.

— With crack and seating of JPCP.

— With saw crack and seating of JRCP.
HMA overlays of flexible pavement.

— Provided all stripping, fatigue cracking,
thermal cracking is addressed.
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As a result of the work in phase 1 and the agency interaction in phase 2 the team settled on the basic rehabilitation approaches shown in this slide. 

Note the PCC overlays require little preparation of the underlying pavement. The HMA overlays however do require more aggressive preparation of the underlying pavement which is the reason for the larger number of treatments shown. 

Additionally it is assumed that rigid approaches will require some pavement rehabilitation during the life of the pavement while the flexible approach will require replacement of the wearing surface periodically during the life of the pavement. 



DLong-Life Approaches

(30-50 years)

For Long-Life PCCP - Snyder Rigid BP
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Long life PCC Pavements require a combination of adequate thickness ie MEPDG with 30 to 50 year designs and also attention to design features and construction requirements as described by Mark Snyder in the R23 Rigid Best Practices.

Not only does the pavement thickness need to meet long life requirements but also improved materials and construction such as:
Corrosion Restart Dowels 
Concrete Aggregate durability
Concrete Matrix Durability
Construction Parameters
Foundation Support  (uniform and resistant to pumping of fines not overly stiff)
Drainage Parameters


D]Long Life Approaches

(30-50 years)

Thickness Limits for Long Life
TRL — Reflection Cr HMA

LTPP Data i
Smith & Peshkin | = e

-
£ 30

Slab thickness, in
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The analysis of long life pavements also indicated thickness limits for long life pavements.
Smith and Peshkin found that most Agencies experienced poorer performance of unbounded overlays when the overlay thickness was 8 inches of less.
The R23 study of the LTPP data found that there was a significant increase in cracking when the overlay thickness was less than 8 ½ inches.
Studies in the United Kingdom found that for asphalt overlays of PCC pavements cracking and seating and thicker overlays were required to minimize reflection cracking. The study shown in the upper right graph was conducted by TRL.  Where the top line shows the amount of reflection cracking in the control section without cracking and seating and a 4 inch overlay. The other curves show the amount of reflection cracking with 4, 5, 6, and 7 invh overl;ays.  Their guidance is now for a minimum of 6 inches but they would prefer to see that at 7 inches.


D]Long-Life Approaches

(30-50 years)

For Long-Life HMA — Limiting Strain Criteria — APA IM-40.

6a. Improve Fatigue Resistence 6b. Minimize Tensile Strain
with High Asphalt Content Mixes with Pavement Thickness

log e ‘ 2
High Asphali
log € Content log N
Low
Asphalt

— T

Tension
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As with PCCP Long Life HMA requires both adequate thickness and sound material with well bonded layers. 

Most States have pavements that meat this criteria as long as there is no striping, or de-bonding, between layers. Where the pavement is thick enough and sound enough to provide 30 to 50 years service without any bottom up fatigue cracking it will still crack from the top down with aging and oxidation of the wearing course.  That means that the wearing course will need to be removed and replaced a number of times over the design life which will need to be accounted for in any life cycle cost analysis.


D]Long Life Approaches

(30-50 years)

Flexible design tables built using PerRoad and checked with
MEPDG using limited strain criteria. The design runs were
made using load spectra, and then converted to ESALSs.

10000
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The design approach used to develop the design tables in R23 was based on limiting strain criteria using PerRoad and checked with MEPDG. The guidance on what strain level to use is evolving.  Early designs used 70 micro strains based on beam fatigue work conducted in the late 60’s. Work continues on endurance limits and there is some evidence that existing pavements are providing long life pavements at 150 micro strains or higher. The flexible design tables were developed using 100 micro strains based on several more current studies.  Also, PerRoad used reliability in the design so average endurance limits are more appropriate than minimum values.   


Resources to Enhance Use of

Design Guidelines

Project
Assessment
Manual

SHRP2Z R23
Using Existing Pavement in Place and
Achieving Long Life

Guide Specifications

Guide Best Best
Specifications Practices Practices
Rigid Flexible
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The following slides provides a small sample of what is in the resource documents and how it applies to long-life pavements.  These documents provide descriptions and background information to go with the approach selection including design approaches, traffic staging, construction practices and specifications that should be considered to produce long life pavements.



Decision Matrix:

Multiple Selection Tables

Selection tables a function of existing pavement type, distress
types and levels, and subgrade support - renewal options.

Existing [ Adtion
Pavement | I Subgrade M,
Type Type Criteria Type [yeas) | (3,000 poi) | Fule Notes
Flewble | 30-5) | 510.0r2 | 1D Ful Depth Patch + HMA GL***
- mgd | 30-30 | 510, ] Uribended PCE OL
preca |+ | 5 = g
Full Depth Composne | = | = B B
Fatigue ) Pubverize Existing + Thick HMA
§ Cracking B Pulverize Cxisting + Treat with Cement [mulion
A n Flexile | 3-30 | 300020 | 18 o Foamed Asphalt + Thick HMA
Wheelpath | e i Foemave and Replace Existing with HMA
igd | 30-%0 | S100r20 s Unbanded PCCOL**
Precast | <+ [ - . .
Composie |~ - . ] .
if cracking s top down, g0 to Top Down Cracking L
Pavement menewal | Penoa e
Type Type l Criteria Type (years) | (1,000 pai) | Rule et
14 Pubverize Exrstng + Thick HMA
. 1n | Puerie Cuisting + Treat wah Cemant, Emihion or
Trangverse feble | 305 | 4 10 0r20 Foamed Asphatt + Thick HMA
s ortlock | Present i< Hermarve s Replace Lxnting weth MM
H Cracking Rigd W-%0 | 510,020 ] Unionded PCC DL ria Action
Precant B - - B ade My
[Composte | * | = : : ops) | Rule
L no Environmental Cracking, continue o Stripping Lor M 10 Full Depth Patch + HMA OL* "
- migo | 30=30 | 3,10, 0020 4 Unbonded PCC OL™™
Precast - i - -
Full Depth Compasite | L b o
Fatigue 1A Pulverize Cxisting + Thick HMA
Cracking Pubserize Existing + Treat with Cement Emubtion
HMA Flexi
in lexiie | 30-50 | 510 0r0 e or Foamed Asphalt + Thick HMA Action
whneelpath | ic Remove and ke place Existing with HMA [
F Bl Rigid -5 | 35,10 or 20 4 Ul‘DC’|z@dP(CGlE' | Fute fates
- = = = — 14 Pulverize Existing + Thick HMA
Prachst | 10 Bubverize Fxiiting = Treat with Cement. fmulsan
Compasite | = | - " - or Foarmed Asphalt + Thick MMA
If eracking is top down, go to Top Down Cracking 1 Rermove and Replace Existing wih HIA
g e oy awy s 4 Unbonded PCC OL
Stripping Precast | - * * -
HMA Composta |~ = O C
Fiexible | 30-50 | S.10.0r20 | 1c Femaove Strpped Lipers + Thick HMA 0L
Pantial figd | 30-50 | 510,0r20 [ Unbonded PCC OL***
Dapth Precast | * g 0 .
Composite | * ks = 2
] If na Strigping, continue ta Fatigue Cracking
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The guidelines that were developed include 20 decision tables which are structured to consider the pavement type and condition (distresses) , type of treatment desired, and design criteria.  In addition thee are 5 tables that set the order in which the pavement type and distresses are considered from more severe condition  to less severe conditions.  There are also 12 sets of “decision rules” that defines the treatment and design tables that are used for a specific design condition.


=) .. :
Decision Matrix:

Design Tables

Thirteen design tables were developed to provide an estimate
of pavement thickness required for long life pavements.

Table 1. HMA Thicknesses for Remove and Replace and Overlays
(Applies to Rules 1A, 1B, 1C, 2A, 2B, 2C, 3A, 3B)
HMA Overlay for Subgrade Mj = 5,000 psi.
ESALs Existing Pavement or Base Modulus
(millions) 30,000 psi 50,000 psi 75,000 psi 100,000 psi
=10 10.0 9.0 8.0 6.0
10-25 11.0 10.0 8.5 6.5
25-50 12.0 11.0 9.0 7.0
30-100 13.0 11.5 3.5 7.5
100-200 14.0 12.0 10.0 7.5
HMA Overlay for Subgrade My = 10,000 psi.
ESALs Existing Pavement or Base Modulus
(millions) 30,000 psi 50,000 psi 75,000 psi 100,000 psi
=10 10.0 8.0 7.0 6.0
10-25 11.0 9.0 8.0 6.5
25-30 12.0 9.3 8.5 7.0
30-100 12.0 10.0 8.5 7.0
100-200 13.0 11.0 3.0 7.0
HMA Overlay for Subgrade Mz = 20,000 psi.
ESALs Existing Pavement or Base Modulus
(millions) ™30 900 psi 50,000 psi 75,000 psi 100,000 psi
£10 9.5 7.5 6.5 5.5
10-25 10.0 8.5 7.0 6.0
25-50 11.0 9.0 7.5 6.5
50-100 11.5 9.5 8.0 6.5
100-200 12.0 10.0 8.5 7.0 nt Renewal Solutions | December 2014
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And, finally there 13 design tables that fit the different conditions design options and normal design process. 

These design tables were developed to provide the user a beginning point or “ball park estimate” of what may be considered for long life pavements.  It is expected that the user will use their own design procedure to finalize the design thickness used on their project.  

The design tables were developed using M-E based design procedures. The MEPDG and PerRoad were the primary design programs used to develop the tables.  The designs were based on a single location and environment that represented average nationwide conditions. Most locations around the country will not meet those conditions, so somewhat different pavement thickness can be expected based on location etc.




Interactive Program rePave

A web-based application was developed to simplify the
selection process and provide a platform for the background
Information needed to design and build long life pavements.

i CfH www.pavementrenewal.org kdl = I
SHRP2 SOLUTIONS Guidelines for Long Life Pavement Renewal

—a &

rePave: An interactive program for scoping pavement renewal and reconstruction projects

Introduction Resources Get Started

The rePave Scoping Tool and accompanying Click on the button below to access the weaith Click on the button below to launch the rePave
resources located here are the products of the of content and resource aids that were Scoping Tool. The tool provides a convenient
SHRP 2 R23 study to develop Guidelines for developed as a result of this study. This method for inputting information about an
Long Life Pavement Renewal. The study includes a Pavement Assessment Manual, Best  existing pavement and providing scoping
Scoping Tool, and accompanying resources Practices for both Rigid and Flexible Pavement  options for both flexible and rigid renewal
focus on long life options (30-50 years), not Construction and Guide Specifications options for that pavement

pavement presevation activities
View Resources Launch rePave

SHRP2 Pavement Renewal Solutions | December 2014
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To make the guidelines usable an interactive program was developed that follows the logic and decision processes developed in the guidelines.  In one of our early meetings with an agency the led contact asked if they really needed to go through all the possible combinations if all they had was one set of conditions.  The answer was no if we developed an application that did that for them.  

The application also provides a platform to support the additional information that should be considered by an agency when they design and build a long life pavement, particularly when they do that using the existing pavement in place.



rePave Scoping Tool

(Interactive Program)

A web-based, user-friendly means of walking through the
decision making process (selection and design tables).

rePave: Scoping Tool

€ C N www.pavementrenewal.org &l
SHRP2 SOLUTIONS Guidelines for Long Life Pavement Renewal

rePave: An interactive program for scoping pavement renewal and reconstruction projects

Introduction Resources Get Started

The rePave Scoping Tool and accompanying Click on the button below to access the wealth Click on the button below to launch the rePave
resources located here are the products of the of content and resource aids that were Scoping Tool. The tool provides a convenient
SHRP 2 R23 study to develop Guidelines for developed as a result of this study. This method for inputting information about an
Long Life Pavement Renewal. The study includes a Pavement Assessment Manual, Best  existing pavement and providing scoping
Scoping Tool, and accompanying resources Practices for both Rigid and Flexible Pavement options for both flexible and rigid renewal
focus on long life options (30-50 years), not Construction and Guide Specifications options for that pavement

pavement presevation activities
View Resources Launch rePave

A user-friendly means of navigating a large amount of
iInformation (required to produce long-life pavements).

SHRP2 Pavement Renewal Solutions | December 2014
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The goal with the app was to simplify access to the wealth of guidance and information found within the various products of this work and accelerate the decision making process for agencies looking to examine their options for producing long-life pavements.  You’ll hear more about what is contained in those products from Newt later on.

In this segment, I’ll quickly give a preview to just how straightforward the app is so you know what to expect when you visit the site which we’ll provide later.  



Step 1: Project Information

New | Load Exit | Print Resources | Help

Created: 2013-12-04

Interstate 5, through Seatac (Demo) Updated: 2013-12-04
Project Info Project Information
1 Description
Project Name 'MW Region Project 5906 i
Existing Section Route Interstate 5 |
2 Current State . ;
Location Washington v i
Proposed Section Location Description Interstate 5 Southbound, 2 mi.
3 Proposed State INc::rth of 5§ 320th to 320th. Lanes
[1-3.
4 Section Distress ;
R Project Description Cracked panel renewal
Renewal Options
5 Renewal :
Selection Summary
6 Design

Next

SHRP2 R23 | December 2013
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You will see that the program is divided into six specific steps to navigate the selection process and select an appropriate treatment for a given set of pavement types and condition. 

The first step is to enter the project general descriptions as shown in this screen shot.  In this case, I’m showing an example of the case study you’ll hear more about in this presentation from Newt.



Step 2: Existing Section

New | Load Exit | Print Resources | Help

Created: 2013-12-04

Interstate 5, through Seatac (Demo) Updated: 2013-12-04
Project Info Existing Pavement
1 Description

Number of through lanes |5« one direction i
2 Existing Section Pavement Type |Elgl V_i i

Current State )

Proposed Section Cross Section

Proposed Stat
RPRISIES | layer | Type | Depth | DateConstructed | Pt R0eT1 %

JPCP Fl 1960 &

: ! 2 Granular Base o 1960 & '
Section Distress
Current Distress Add Layer 1

Renewal Options
Renewal

Selection Summary
Design

o 0 b~ W

Back Next
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The second step is to provide some basic information on the existing pavement section.  In this case we are showing a PCC pavement placed on a granular base.  If the pavement was  a composite pavement the pavement sections would show a HMA surface layer on the PCC pavement.  If it is a flexible pavement then the different HMA layers as built would be entered. In all cases the user enters the layers from the top of the section to the bottom or the pavement section.



Step 3. Future Section

New | Load Exit | Print Resources | Help

Created: 2013-12-04

Interstate 5, through Seatac (Demo) Updated: 2013-12-04
Project Info Proposed Pavement
1 Description
Design Period 50 ¥| vears i
Existing Section Subgrade M, Iﬂ,_m)_{i psi i CBR=13%

Current State =
ESALs 1.2 | millions per year i

Proposed Section Shavtiibale lL| % 1

Proposed State — ..
Current ADT 110000 | all lanes, one direction &

: : Number of through lanes |5 V| one direction 1 0 lane added
4 Section Distress |
AR Height Restrictions No | ;

112 | above current surface (inches)
Renewal Options —
Renewal

Selection Summary
Design

Back Next

SHRP2 Pavement Renewal Solutions | December 2014
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The third step is to add the pavement design information for the pavement renewal.  As you can see the typical design information is entered starting with the design life (30 to 50 years), the subgrade modulus, the annual ESAL loading, growth factor, AADT, numbers of lanes, and any height restrictions. Each of these input criteria are evaluated in the decision matrix to help provide recommendations to the most appropriate guidance for your section.     


Step 4: Existing Distress

New | Load Exit | Print Resources | Help

Created: 2013-12-04

Interstate 5, through Seatac (Demo) Updated: 2013-12-04
Project Info Existing Pavement Condition : i
1 Enter Description Pavement Crackmg ‘:)

T

v [ Pavement Cracking

Existing Section v Joint Faulting i
Enter Current State
v Materials Distress 1
Proposed Section Pumping =
Enter Proposed State
Section Distress % of crack panels !25 ‘

Enter Current Distress

Renewal Options
Select Renewal Strategy

Back Next

Selection Summary
View Renewal Design

o 0 Al W N

SHRP2 Pavement Renewal Solutions | December 2014
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The fourth step is to inter the pavement distress typical of the section of pavement studied. If there are significant differences in pavement section and pavement condition within a single project the project may need to be divided into an  number of separate sections.

The distresses are indicated both for a rigid pavement and a flexible pavement.  For a flexible pavement if there is stripping in different layers that can also be indicated. For clarification when the user checks one of the distresses then a photo of that distress is indicated for clarification.



=
Step 4a: Confirmation

Confirm Pavement Section Parameters ®

| 2013-12-04
Interstate 5, through Seat: Project Information & L 2013-12-04
Project Title MY Region Project 5906
Project Info Project Locatian WA
Description
s oad e s rategory at
Existing Pavement & Existing Distress & ! =3
Existing Section priate
2 Current State Lanes ] ¥  Pavement Cracking i is present
Type rigid ® Cracked Panels: 26% entered
«  Materials Distress: Light D-Cracking ] :
: ; information
+  loint Faulting
Proposed Section » Deflection: 0,05" When
Proposed State s Depth: 0.1" sntinue.
Section Distress
4 Current Distress
: Desired Pavement £
Renewal Optians
Renewal [Design Period 50 years Current ADT 110000
Subgrade ME 20,000 ps=i Lanes Added 0
Current ESALs 1.2 million per year Height Restriction 12 t
Design ESALs 114 millian

Selection Summary

: Gromth Rate 2.4%
[resign

i

SHRP2 Pavement Renewal Solutions | December 2014
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Once you have entered in the information about the section you are asked to confirm the design and pavement information.  If an error in noted the user can back up to that point and correct the information.  

This step provides conformation that other distress are not present and don’t need to be considered in the selection process.  One of the early question we received by one of the people reviewing the decision matrix was, “do I need to go through each of these conditions if I only have this condition”. The answer was no as long as we put this check in the system. 



Step 5. Renewal Options

New | Load Exit | Print Resources | Help

Created: 2013-12-04

Interstate 5, through Seatac (Demo) Updated: 2013-12-04
Project Info Renewal Options
1 Description

1. Renewval type option i"Flexible V| i

Existing Section

N 2. Select a Recommended Action
Current State

™ R

Crack and Seat existing rigid pavement to minimize reflection
cracking. Refer to section on cracking and seating in the
Flexible Best Practices for details,

Crack and Seat existing rigid pavement and overlay with
Proposed Section thick HiA
Proposed State

Rubblize the existing rigid pavement to minimize or eliminate
reflection cracking then place thick HMA overlay. Refer to
section on rubblization in the Rigid Best Practices for

4 Section Distress rubblization details,

+ Fubblize existing PCC pavement and overlay with HAMA

Current Distress
3. Select existing Base Modulus | 50000 psi | 1

Renewal Options
Renewal

Selection Summary
Design

SHRP2 Pavement Renewal Solutions | December 2014
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Step 5 is where the user selects the design approach they want to consider.  For most pavement conditions several different approaches will work.  Where there was clear evidence that under specific conditions a design approach would not provide long life performance then those design approaches will not show up on the list.  

Once a general treatment category is selected, then a number of design approaches will be listed. The user can select a Flexible, Rigid, Precast, or Composite renewal strategy.  Note that there is a general name listed and a short description.  Within that description there are also links to either the best practices or other research reports that describe the approach in more detail. 


Step 6: Summary

New | Load Exit | Print Resources | Help

Created: 2013-12-04

Interstate 5, through Seatac (Demo) Updated: 2013-12-04

1

Project Info
Description

Existing Section
Current State

Proposed Section
Proposed State

Saction Distress
Current Distress

Renewal Options
Renewal

o1 A W N

Selection Summary
Design

- Renewal Design
Existing Proposed Fecommended Design

Renewal Type Flexible

Design Period B0 years

Design ESAL: 114 million

Subgrade MR 20,000 psi

Pre-existing Pavement or Base Modulus 75000 psi

Actions Crack and Seat existing rigid pawement to minimize reflection cracking, Refer

to section on cracking and seating in the Flexible Best Practices for details,
Pavement Removed 0"
Existing Pavement 16"
Estimated Total Design Thickness 5.5"
Hew Pavement 5 5"
Added Elevation 5 5"

Granula

* Flexible Best Practices
+ Guide Specification

Back Save
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Once the approach is selected then a summary page is shown providing a preliminary scoped pavement and comparison to the existing pavement section.  Additionally the design details are listed to the right of the diagram.  From this screen the user can also print the design summary and accesses the applicable resources like the best practices and the guide specifications. In addition, if it is determined say that you are adding a lane or if you have height restrictions you will also find direct links to those pertinent sections of the products to help get you to the information you need quickly.


D]Coming Enhancements:
Single Sign On

[} rePave: Scoping Tool %V [Y SHRP R-23 Pavement Sco; % %

<« C i [ clients.paviasystems.com/sh

Launch App

Registered User? Need an Account?

Email Email Name
sword Password Email

Create Account
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Now that we’ve taken a sneak preview, I want to share just a couple of coming enhancements you can expect very soon.  These enhancements came about through early usage of the tool with states.

The first, is a single sign on.  Like I’m sure many of you now check your email from your mobile phone and desktop computer all using the same login, the rePave Scoping Tool app will do the same.  You can access the resources and your designs from any connected device with your login information.


= :
Coming enhancements:

Organize and Share

Folders Projects
Interstate 5 .| Name Created Last Update Actions
: V| Project Name #1 Sep 23 2013 Sep 23 2013 o =1.]
Interstate 90 1 :
|| Project Name #2 Sep 21 2013 Sep 21 2013 o =1
Highway 16 V]| ProjectName #3 Sep 14 2013 Sep 14 2013 =1
: ) | Project Name #4 Sep 13 2013 Sep 14 2013 o N=1.]
r- Tacoma Bridge 2
! i V] Project Name #5 Sep 04 2013 Sep 07 2013 o =1
a Tacoma Bridge
' With selected |Somoe z/\ 80 JCreatenew project,

Interstate 520

New folder
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Another important enhancement is the ability to organize and share the designs you create.  Once the user does that they will have access to their different files.  The file structure is set up to look and operate much line Microsoft Explorer, as you can see on this screen.

You have the ability to retrieve your information from each run that you save, but it will also allow the you to share that information with or without  edits rights with others.  


= :
Coming enhancements:

Comparison feature

Compare

Name Project Name #1 ‘ Project Name #2 Project Name #3

[ 3 l Project Info |

l vl Exlsting Sectlon J

Number of through lanes 5 5 5
Pavement Type
Surface Type
Cross Section

Granular Base 9"

Subgrade Subgrade Subgrade

( } | Proposed Section

l 4 l Sectlon Distress

[ b J Renewal Optlons

l vl Scoplng Summary

Estimated Total Design Thickness (2 10” 11.58"
New Pavement 8.5" 10 13.5
Added Elevation 8.5" 107 13:5¢

Cross Section

Check Height newal Solutions | December 2014
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Finally, remember the situation I described earlier where you may have a project with different sections within it and you want to see how the recommendations stack up along the project?

This is where we have the comparison feature. Using this feature the user can see the different approaches for a specific project, they may have needed to divide the project into a couple of sections base on paving breaks or condition differences. In that case they can use the compare function to show the different design sections within a single project. 

I’ll now pass it back to Newt who will describe in more detail what you can find in the resources within the rePave app.


State Pavement Assessments

e Explain the research and results identifying and analyzing
long life pavement renewal systems including precast
concrete and composite pavement.

— Discuss the identified techniques.
— Discuss the decision making guides.
— Discuss the interactive web tool rePave.

* Review other resources to enhance use of design guidelines
and what they include.

* Discuss individual use of Guideline Specifications.
* Present WSDOT early use experience.
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Project Assessment Manual:

Topics

Pavement Distress Surveys
Rut Depth and Roughness
NDT via FWD
Ground Penetrating Radar
Pavement Cores
Dynamic Cone Penetrometer
e Subgrade Sampling and Tests
 Traffic Loads for Design
and Traffic Impacts
 Life Cycle Assessment
e Material Properties SHRP2 Pavement Renewal Solutions | December 2014
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The Project Assessment Manual describes a number of investigative process that provides the information needed to design long life pavements, particularly when it includes the use of the existing pavement.  I will highlight the section on Construction Productivity and Traffic Impacts.



= : _
Construction Productivity and

Traffic Impacts

e Construction Productivity.

 Largely built around CA4PRS (Construction Analysis for
Pavement Rehabilitation Strategies).

o Typical CA4PRS input data summarized for:
— Crack and seat followed by HMA overlay.
— PCC overlay.
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This section disuses traffic control issues related to the reconstruction or renewal of existing pavements.

It discuss a number of tools that can be used to assess traffic impacts during construction but focuses primarily on the CA4PRS program.  Typical input data for that program is summarized and production estimates were developed based on multiple CA4PRS runs.



= : _
Construction Productivity and

Traffic Impacts
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This graph is one of a number of graphs that show the estimated production rate for three different traffic control scenarios, (ie lane miles constructed for a 10 hr night closure, 55 hr week end closure and a full week closure).




Best Practices

RECOMMENDATIONS FOR THE DESIGN AND RECOMMENDATIONS FOR THE DESIGN AND
CONSTRUCTION OF LONG LIFE RIGID PAVEMENT CONSTRUCTION OF LONG LIFE FLEXIBLE PAVEMENT
ALTERNATIVES USING EXISTING PAVEMENTS ALTERNATIVES USING EXISTING PAVEMENTS
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As part of our tasks we were asked to provide information on the construction of the different renewal options. 

We produced two documents that describe the basic design premises for the design and construction of long life rigid and flexible pavements, as well as some of the background information that supported the long life performance of the different renewal options. Also described are some of the construction features that should be considered to help insure long life performance.



. Flexible Best Practices:

Strategies

e Introduction
« HMA Renewal Strategies.
— HMA over HMA renewal methods.
« HMA over reclaimed HMA (recycling).
— HMA over PCC renewal methods.

« HMA over existing HMA-surfaced composite
pavements.

HMA over crack and seated JPC pavements.
HMA over saw, crack-and-seat JRC pavements.
HMA over rubblized JPC pavements.

HMA over existing CRC pavements.
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Specific guidance is directed to each renewal strategy. Additionally there is a general discussion of construction issues that apply to the construction of a particular pavement type.


“HMA Overlays over Existing HMA

Pavements

 Criteria for Long Life Potential:

— The surface condition is good and the structural capacity
of the existing AC pavement is adequate for a potential
long-life pavement.

— There is no evidence of stripping in any of the existing
HMA layers (determined through coring and/or GPR
testing).

— Proper repair and surface preparation is provided for the
existing surface layer, and a good tack/bond coat is
provided.

— The existing drainage system is in good working condition,
or adequate drainage is provided.
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[Newt Jackson]

There is the obvious discussion about the condition of and existing pavement if it is to be used as part of the structure without treating it in some manner.  There is a clear distinction between top down and bottom up cracking and the effects of stripping or thermal cracking.  Top down cracking can be addressed by milling while bottom up cracking requires reconstruction or some form of reclamation. The flexible pavement document includes a detailed discussion of stripping and the possible causes of stripping.  These issues have to be addressed to provide long life performance.


Summary Tables

Best Practice

Why this practice?

Typical Specification Requirements

HMA Density

HMA density is a function of
numerous variables (mix, layer
thickness, weather, etc) and is
crucial in constructing long-
lasting HM A layers. Air void
levels greater than 7 to 8%
result in accelerated fatigue and
increased permeability.

* The average target % of TMD should range between
93 and 94% for dense graded mixes.

* Use of a lift thickness governed by t/NMAS = 4 will
aid the compaction process.

[Refer to Elements for AASHTO Specification 401 for
more details]

ML TEAS | UH THEE BESHN ARD
AL LIE FRENTHLE PAY EMILY]

LORSTRLE T U
AMTERRATIVES BSING TRNETIRG PAYISMIENTS
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At the end of the document there is summary of most of the construction related  items and a connection to the specifications that should be considered to address those issues. This information is summarized in a series of tables.  These table follow from the practice described to a short statement on why that practice is important followed by typical specification requirements that control those issues.



DHI\/IA Construction:

Quality Control

* Density: Dense-graded mixes =2 93% of TMD.
e Segregation: Temperature variation is featured.

Thermal image during paving

Example of segregated pavement
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Wherever possible photographs are included to better illustrate the features described.



Rigid Best Practices:

Strategies

e Introduction

* Rigid Renewal Strategies
— Unbonded Concrete Overlays of Concrete Pavements

— Unbonded Concrete Overlays of HMA Pavements
— Bonded Concrete Overlays of Concrete Pavements

- Pavement Renewal Solutions | December 2014
38



Presenter
Presentation Notes

Both flexible and rigid documents are prepared in the same format.  The rigid document is a little shorter simply because there are less issues to be addressed using the rigid strategies compared to flexible strategies. 





- Rigid Best Practices:

Detalls

 Unbonded Concrete Overlays of Concrete Pavements
— Criteria for Long Life Potential
— Materials Considerations
o Cementitious Materials
e Aggregate
 Chemical Admixtures
— Separator Layers
— Other Materials
— Design Considerations
— Structural Design and Joint Design Considerations
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In the rigid document there is a similar treatment of design criteria and materials consideration for long life performance.  Just like in the flexible approaches the design, materials and construction related criteria need to be sufficient to insure long life performance.



Summary: UBO of Concrete Pavements

and Specifications

 Best Practice
e Why this Practice?

e Typical Specification
Requirements

Best Practice

Why this practice?

Typical Specification Requirements

Existing The preparation of the
pavementand | existing pavementis Existing Pavement Possible Repairs
pre-overlay importantforachieving Condition
repairs. long-life from the Faulting < 10mm No repairs needed
unbonded concrete
overlay. Faulting = 10 mm Use a thickerinterlayer
significant tenting, Full-depth repairs
shattered =labs,
pumping
Severe joint Clean the joints
spalling
CRCPw/punchouts | Full-depth repairs
[Refer to Elements for AASHTO Specifications
552, 557, 558 for additional details]
Overlay Thickness and joint * Overlay thickness = 9in.
thicknessand | details are critical for * Transverse joint spacing not to exceed 15 ft.
joint details. long-life performance. when slab thicknesses are in excess of 9 in.
® Joints should be doweled; dowel diameter
should be a function of slab thickness. The
recommended dowel bar sizes are:
*  For9"-10"-1.25" diameter minimum
*  For=10"-1.5" diameter minimum
* Dowels should be corrosion resistant
[Referto Elements for AASHTO Specifications 563
foradditional details]
Interlayer Interlayer thickness * The interlayer material shall be a minimum of 1
between and conditions prior to in. thick new bituminous material.
overlay and placing the concrete » Surface temperature of HMA interlayer shall <
existing overlay influence long- 90°F prior to overlay placement.
pavement. lite performance and [Refer to Elements for AASHTO Specifications 563
early temperature . .
stressinthe new slabs. foradditional details]
Concrete » Supplementary cementitious materials may be
overlay used to replace a maximum of 40 to 50% of the
materials. portland cement.

[Refer to Elements for AASHTO Specifications 563
foradditional details]

A
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Again the connection between the practice and the specifications that address that particular issue are contained in a summary table at the end of the document.


Guide Specifications

e |ntroduction

« Specifications not contained in the AASHTO Guide
Specifications

* Elements for AASHTO Guide Specifications
« AASHTO and State DOT Specification Summaries
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The resources also include guide specifications.  

The guide specifications were developed based on the AASHTO Guide Specifications.  Individual agency specifications vary widely across the US both in format naming and numbering conventions. The AASHTO Guide Specifications were used as a base on which to add additional specification elements that may be considered for long life pavements. 



®
Recommended Pavement Renewal Solutions

Specification Elements AASHTO Section 404

P‘:‘fg':::h Source refers to Source
404.02 ® AASHTO and State AASHTO 404
Materials SpeCificationS asphalt (AASHTO Texas 340

cordance with local Virginia 310

practice
404.03 Weather Apply tack coat during dry weather only. AASHTO 404
Construction | Limitations Michigan 501
Surface Patch, clean, and remove irregularities AASHTO 404
Preparation from all surfaces to receive tack coat. Minnesota

2357

Remove loose materials.

Missouri 407
Application 1. Apply the bond coat to each layer of Michigan 501
Surfaces HMA and to the vertical edge of the Texas 340

adjacent pavement before placing
subsequent layers.

2. Apply a thin, uniform tack coat to all
contact surfaces of curbs, structures,
and all joints.

Application Rate | 1. Apply undiluted tack at a rate ranging
from 0.05 to 0.10 gal/SY.

2. Many State DOTs allow dilution with
water up to 50%.

within most

state limits

Application Use manufacturer recommendations
Temperatures

Study Team
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The specifications from a number of agencies were reviewed particularly looking at what elements may contribute to long life performance.  Those elements are provided so that an agency can simply add those elements to their own specifications.  The source of those elements are also indicated so that an agency can, if they want, check or confirm the full specification form the referenced agency.    



[®) .
Pavement Renewal Solutions

Early Use Case: WSDOT

« WSDOT used Pavement Renewal Solutions products on a
time sensitive project on Interstate 5 to help identify the best
long-term renewal approach for the agency.

— Performed Pavement Assessment.

— Formal designs and thicknesses were comparable to that of the
Pavement Guidelines so felt confident.

— Used the Guide Specs to help shape specs for project.
— Final design resulted in crack, seat, overlay over existing PCC.
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As was indicated earlier one of the agencies we were working with used the guidelines to design and build a pavement renewal project.  In this particular case the agency compared alternatives between removing and replacing an existing pavement  or cracking and seating and overlaying the existing pavement.  Their life cycle cost analysis indicated a little more than a 25% life cycle cost advantage for the approach using the existing pavement compared to removing and replacing. This included the periodic replacement of the surface course to provide the required service life.




E']State of the Practice Value:

WSDOT

« WSDOT used Pavement Renewal Solutions products on a
time sensitive project on Interstate 5 to help identify the best
long-term renewal approach for the agency.

“It helped us identify our renewal options, understand

how to specify them, and define best practices for
Implementation, without stumbling through several

weeks of analysis”

Jeff Uhimeyer
State Pavement Engineer
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Since this project the agency has developed a few more projects following the guidelines.  They have now completed another crack seat and overlay project on I-90, and are planning an unbonded PCC overlay on another section or I-90 next year following the guidelines. 

In all cases the approach selection was based on comparison of life cycle costs for each specific project following WSDOT pavement type selection procedures and policies.



Precast Concrete Pavement and New
Composite Pavement Systems _Qetiop

Precast Concrete Composite
Pavement Pavement Systems
Technology Volume 1
HMA/PCC Composite
Pavements

TRANSPORTATION RESEARCH BOARD TRANSPORTATION RESEARCH BOARD
OF THE NATIONAL ACADEMIES OF THE NATIONAL ACADEMIES

OF
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As and addition to the phase 2 work the R23 team was asked to add precast and composite pavement options from the R054 and R21 projects to the guidelines. That work is being completed at this time and will be part of the pavement renewal solutions.



Access all the products at:

[*) rePave: Scoping Tool x

-

C f

1 www.pavementrenewal.org

SHRP2SOLUTIONS

TOOLS FOR THE ROAD AHEAD

Introduction

The rePave Scoping Tool and accompanying
resources located here are the products of the
SHRP 2 R23 study to develop Guidelines for
Long Life Pavement Renewal. The study
Scoping Tool, and accompanying resources
focus on long life options (30-50 years), not
pavement presevation activities

Resources

Click on the button below to access the wealth
of content and resource aids that were
developed as a result of this study. This
includes a Pavement Assessment Manual, Best
Practices for both Rigid and Flexible Pavement
Construction and Guide Specifications

View Resources

ol

Guidelines for Long Life Pavement Renewal

Get Started

Click on the button below to launch the rePave
Scoping Tool. The tool provides a convenient
method for inputting information about an
existing pavement and providing scoping
options for both flexible and rigid renewal
options for that pavement
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The application is available at :  www.pavementrenewal.org
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