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Background

Preservation Definition: Cost-effective non-structural
practices that extend pavement life, improve safety, and
reduce costly, time-consuming rehab and reconstruction
projects and their associated traffic disruptions.

Pavement Preservation Guidelines A
L4
Type of Activity Increase Increase Reduce ' ”
Capacity Strength Aging ﬂl ility
. /AM
New Construction X X X er % X
. (7
Reconstruction X X H m V X
Major (Heavy) @ Z.
Rehabilitation / /? d] Ug‘g X
Structural Overl (( -7 X X
uctural Overlay /Cw \\ . D )
Minor (Light) Rehabilitation mﬂ] 4 X X
Pavement  f--------iiiiiiiiiiiiiiiiieaeas 7
Preservation Preventive Maintena X X
Rout] arice X
‘ebiive (Reactive) X
Maintenance i
‘atastrophic Maintenance X
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Background (cont)

* Practice of pavement preservation Is
growing.
» Use on high traffic volume (HTV)

roadways Is not as widely accepted and Is
poorly documented.

* Formal guidelines being developed by
many agencies do not include pavements
with higher average daily traffic (ADT).




Project Objectives

* Develop preservation guidelines for HTV
roads.

* |dentify promising preservation strategies
for HTV roads.




Work Approach

 Information gathering and analysis (Phase I)
— Conduct literature review

— Perform comprehensive survey of highway
agency practices

» Guidelines development (Phase Il)
— ldentify state-of-the-practice

— Develop detailed guidelines on preservation
strategies for HTV roadways
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State of the Practice

* Types of treatments that can be
successfully used on HTV roads

— Per literature review and agency surveys
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State of the Practice (cont)

* Factors that can influence selection of
treatments

— Performance attributes

 Effect of existing pavement condition on treatment
performance

« Effect of traffic volume on treatment performance

« Effect of climate (direct and indirect) on treatment
performance

 Effect of treatment on pavement condition,
serviceability, safety, and noise

LX)
9 2 o
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State of the Practice (cont)

— Constructability issues
« Costs (agency and user)
« Complexity of construction
« Avallability of skilled and experienced contractors
* Need for specialized equipment or materials
« Avallability of quality materials
* Environmental constraints
* Traffic disruption
* Traffic control constraints

* Restrictions on available time for lane closures to
complete the work

LX)
9 2 o
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Guidelines f

or the Preservation of

HTV Roadways

 Treatment Selection Process/Framework

— Sequential ap

proach for evaluating possible

preservation treatments for an existing

pavement anc

identifying the preferred one

— Key components
« Treatment feasibility matrices
» Cost-effectiveness analysis
* Treatment decision matrix

« Treatment Summaries
« Example Application
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Treatment Selection Process/
Framework (Part 1)

Evaluate Current and Historical
Pavement Performance Data

(from field surveys and testing Review Historical Design,
and/or agency PMS database) Construction,

and Maintenance and
Rehabilitation (M&R) Data

=QOverall Condition Indicator (PCl, PSR, etc.)
=Distress Types, Severities, and Extents

"Smoothness (IRI, P) =Pavement Type and Cross-
sSurface and Subsurface Drainage Characteristics Sectional Design
=Safety Characteristics = Materials and As-Built
»friction/texture (FN, MPD/MTD, IFl) Construction
»crashes *M&R Treatments (materials,
=mPavement—Tire Noise thicknesses, etc.)
Decision—

Preservation??
Develop Preliminary Set of Feasible Preservation Treatments

______%______




Treatment Selection Process/
Framework (Part 2)

Develop Preliminary Set of Feasible Preservation Treatments

|
Assess Specific Needs and Constraints of Project
Performance Needs Construction Constraints
= Treatment Life = Funding
»traffic effects (functional class, traffic level) = Time (of year) of construction
»climate/environment effects = Geometrics
e Risk = Work duration (facility downtime)
» Availability of qualified contractors, quality mtls = Traffic accommodation
v
Develop Final Set of Feasible Preservation Treatments
v

Select the Preferred Preservation Treatment
e Conduct Cost-Effectiveness Analysis

» Benefit-Cost Analysis

» Life-Cycle Cost Analysis (LCCA)

e Evaluate Economic and Non-Economic Factors
(XX

9 0 o
o © ©
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Preliminary ID of Feasible Treatments

Distress Types and Severity Levels (L = Low, M = Medium, H = High)

Surface Distress Cracking Distress Deformation Distress Characteristics
Window of Water  Fatigue/ Wear/ fssues
Opportunity Rawvel/ Blead/ Sagre- Bleed/ Long WP/ Trans Joint Long/ Stable Corrug/ Bumps/ Ride
Preservation m Weather Flush  Polish gation Pump® Slippage Block Therm  Reflect Edge Rutting® Showve” Sags Patches Quality Friction Moise
Treatment PCR fyr} L/M/H - -_ L/M/H - L/M/H LMH LM/H LMH LMH LMH L/M/H L/M/H L/'M/H - - -
Crack fill 7580 3% L& ols}'d oxX X X X .0
Crack seal 8095 2-& XM Ols} 4 .o L Jols} OX X
Slurry seal (Type III) 70-85 58 of 1o ® Ole3S OX =0 Ols's Ole3 Ole3'S x
Microsurfacing: Single T0-85 L] oL 1o = Lol OX Lo Ola} o ols} 4 a .
Microsurfacing: Double | 70-85 L] ol 1o ® Lol = O% Lok L O] L Jol=] Lol L]
Chip seal: Single
Conventional
Palymer modified 70-85 58 oL 10 a - ®
Chip seal: Double
Caonventicnal
Palymer modified 7085 &8 OfF Lo Ox Ox L] a
Ultra-thin bonded 6585 510 oL 10 0% OX OX L ]
weaaring course
Ultra-thin HMAOL 6585 5-10 o 1o O X O O s . .
Thin HMACL 60-80 612 ol 1o L L Tols] [ Tolst [ 1o L] L] L]
Cold milling and B60-75 712 O L L0 L Jols} L Lo L] a
thin HMAOL
Hot in-place recycling
Surf recycla/HMADL
0 . Ols3 s s a
Remixing/HMAOL | (0 oo SB oke :
Repaving 60-75 T2 ®oo of ol 12 gl ) . a
Cold in-place recycling | 8075 712 ® ol = oLty oiEle o ] ]
and HMAOL
Profile milling 8090 o ] o ® 0o x L MK K MK K X KK KKK eEo EE 4 D@k EER o X
Ultra-thin whitestopping | 60-80 &1 [} o C HOE ] OEE =0 =10 OEE oEe Oz QiEE ¥ 00 O o ®

@ighly Recommended

O Provigionally Recommended X Not Recommended

® Generally Recommended
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Treatment Candidates—
RavelingAAleathering

L/M/H

Crack Fill
Crack Seal
Slurry Seal (Type I11) ©0©®
Microsurfacing-Single @©0®
Microsurfacing-Double @©0®
Chip Seal-Single

Conventional O] O]

Polymer-modified O®@®
Chip Seal-Double

golnve”t'ona(;_f_ ; 882 @®Highly Recommended
ST Bonde ® Generally Recommended

) ed ©0® OProvisi

Wearing Course rovisionally Recommended
Ultra-Thin HMAOL oL JO X Not Recommended
Thin HMAOL ©0®
Cold Milling and
Thin HMAOL Cee
Hot In-place Recycling

Surf Recycle/HMAOL O®e

Remixing/HMAOL xXOO

Repaving XOO
Cold In-place Recycling
and HMAOL XXO
Profile Milling O@®E®
Ultra-Thin Whitetopping
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Final ID of Candidate Treatments

Treatment Durability
Rural Roads Urban Roads Work Zone Duration Restrictions . )
Climatic Zi Climatic & "' .
High ‘matic fone High matic ~one Ovemnight Performance on
Preservation Traffic ADT Deep  Moderate Traffic ADT Deep  Moderate or Single High-¥olume Relative
Treatment =500 vpd Freeze Freeze Monfreeze >10,000vpd  Freeze Freeze Monfreeze Shift Weekend Longer Facility fyr) Cost
Crack fill . . - - . - . . . 24 g
Crack seal . ] . . ] - . - . 28 5
Slumy s=al & b ® o O b L] 35
{Type M) /e
Microsurfacing: = & L] = = = L L] 35 -
Single 4m
Microsurfacing: = & . o o = . . Ll » ssr55s
Double Q “
Chip Seal: Single \:}/
Conventional o L] %
Paohymear O 555
odified ﬂ
" . fﬂ
Ghip Seal: Double V
Conventional = L 68 347588
Pohymer d 555
midifisd f‘
Ulira-thin bonded & &® . . . [ [T
Wearing course n
Ultra-thin HMAOL o = @ % B @ ( /) . a7 55
Thin HMACL . . . & . /Q( % e’ . 510 555
Gold milling and L] . - Ny L] L] . =11 555
thin HMADL
7 |
Hot in-place &,
recycling e
Saurf recycle 58 555
and HMAOL
Remixing o a a . B2 555
and HMACL
Repaving 12 555
Cold in-place o . 511 555
recycling and
HMADL
Profile mlﬂb /] 8 ¥ o ® & & . - 24 g
Ulira-thin
whitetpppin: o 0 o o o *® o = NA 558
P}

@ighly Recommended
O Provigionally Recommended

® Generally Recommended
X Not Recommended
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Treatment Candidates—Rural Roads,
e Climate

E

Crack Fill

Crack Seal

Slurry Seal (Type I11)

Microsurfacing-Single

Microsurfacing-Double

Chip Seal-Single
Conventional
Polymer-modified

Chip Seal-Double
Conventional
Polymer-modified

Ultra-Thin Bonded

Wearing Course

Ultra-Thin HMAOL

Thin HMAOL

Cold Milling and

Thin HMAOL

Hot In-place Recycling
Surf Recycle/HMAOL
Remixing/HMAOL
Repaving

Cold In-place Recycling

and HMAOL

Profile Milling

Ultra-Thin Whitetopping
LX)

00 (0I®OX0O

®Highly Recommended

® Generally Recommended
OProvisionally Recommended
X Not Recommended

® 00| © @00

O|0f ® [OOO
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Treatment Cost-Effectiveness
Analysis

* Two analysis approaches
— Equivalent annual cost (EAC) (simplest)
— Benefit-cost ratio (BCR) (more detailed)

* Treatment performance and cost
estimates required for both
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Equivalent Annual Cost

EAC = Treatment Unit Cost / Expected Performance

Approach A: Life
extension based on
pretreatment condition
levels

Preservation 0—’|

Treatment \

Pavement

Condition
F 3

Condition Threshold

_I_I_I_I_I_Ihl H EIINE § =

|.—.

Approach B: Life
extension based on
specified condition

threshold levels

[
>

Time, years




Benefit-Cost Ratio

BCR = Benefit / NPV

Py wr
Pavement Total BC“[‘“[ = Bu + Bl'l + Bf]l.l + Bf]l.l

Condition
New Pavement

“onstruction Preservation Overlay 1 Overlay 2

Irr:.ilmcnl 1 ‘

\ B :
L-:mcr BcncmLmul "\.: HE Beneflt ; ;:
o
Time, years Analysis

Period

CoL Corz
X Con OL1
_ N | | 1 ,
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Treatment Decision Matrix

Treatment 1 Treatment 2
Attribute Factor Combined Rating Weighted Rating Weighted

Attribute and Selection Factor Weight Weight Weight Score Score Score Score
Economic 40
Initial cost 30 12.0
Cost-effectivenass 30 12.0
Agency cost 10 4.0
User cost 30 12.0

Total 100
Construction/materials 25
Awailability of qualified contractors 20 5.0
Availability of quality materials 20 5.0
Conzervation of materialz/energy 30 7.5
Weather limitations 30 7.5

Total 100
Customer satisfaction 25
Traffic disruption 40 10.0
Safety izeues 40 10,0
Ride qualty and noise issues 20 5.0

Total 100
Agency policy/preference 10
Continuity of adjacent pavements 20 2.0
Continuity of adjacent lanes 20 2.0
Local preference 60 6.0

Total 100

Cumulative Weighted Score
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Implementation

Guidelines Document

Final Report

Guidelines for

the Preservation
of High-Traffic-
Volume Roadways

FROGRARM
tor .;wn i, e kil arc) copmciy

___-_.-..—-r-zﬁ’ﬂSHRP 2

TRANSPORTATION RESEARCH BOARD

THE MATHOMAL ACADEMES

Preservation
Approaches

for High Traffic
Volume Roadways

TRANSPORTATION RESEARCH BOARD

OF THE NATIONAL ACADEMIES

www.trb.org/StrategicHighwayResearchProgram2SHRP2/Pages/Pavements 490.aspx

2012 NATIONAL PAVEMENT PRESERVATION CONFERENCE



http://www.trb.org/StrategicHighwayResearchProgram2SHRP2/Pages/Pavements_490.aspx

Implementation (cont)

« AASHTO/FHWA Program Management

Contract for SHRP 2

— Initiated: Spring 2012

— Obijective: Provide program support to assist
FHWA, AASHTO, TRB, NHTSA, and State DOTs
In implementing SHRP 2 products. Provide
Program Management services, with a focus on
efficiency, that will help facilitate product
deployment and reduce overall costs of the
program, while getting the best products to clients
quickly.
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Implementation (cont)

« SHRP 2 R31, Integrated Delivery of SHRP 2
Renewal Research Projects

— Initiated April 2012

— Obijective: Develop a tool or set of tools to
promote and support systematic and integrated
application of SHRP 2 Renewal products. The
tools are expected to enhance a transportation
agency’s ability to consistently apply rapid
renewal in the development and execution of the
planning, design, construction, maintenance, and
preservation of their infrastructure.
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Thanks---Questions??

» Kelly Smith, APTech
— kismith@appliedpavement.com

* David Peshkin, APTech
— dpeshkin@appliedpavement.com
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