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Treatment Use on High-Traffic Volume

Rural-and Url

Treatment Usage

Rural Urban
Treatment (ADT >5,000 vpd) (ADT >10,000 vpd)
Concrete joint sealing Extensive Extensive
Concrete crack sealing  Extensive Extensive
Diamond grinding Extensive Extensive
Diamond grooving Moderate Extensive
Partial-depth concrete Extensive Moderate
patching
Full-depth concrete Extensive Extensive
patching
Dowel bar retrofitting Moderate Moderate
(i.e., load transfer
restoration)
Ultra-thin bonded Limited Moderate
wearing course
Thin HMA overlay Limited Moderate

Note: Extensive = Use by =66% of respondents; Moderate = 33% to 66% usage;

Limited = <33% usage.



Treatment Use During Different
Closure Conditions

Rural Urban
Ovemight or Ovemight or
Treatment Single Shift Weekend Longer 8ingle 8hift Weekend Longer
Concrete joint ressaling Extensive Limited Limited Extensive Limited Limited
Concrete crack sealing Extensive Limited Limited Extensive Limited Limited
Diamond grinding Extensive Limited Limited Extensive Limited Limited
Diamond grooving Extensive Limited Limited Extensive Limited Limited
Partial-depth concrete patching Extensive Moderate Moderate Extensive Moderate Limited
Full-depth concrete patching Extensive Moderate Moderate Moderate Moderate Moderate
Dowel bar retrofitting Extensive Moderate Moderate Moderate Moderate Moderate
Ultra-thin bonded wearing course Extensive Limited Limited Extensive Limited Limited
Thin HMA overay Extensive Limited Limited Extensive Limited Limited

Note: Extensive = Use by =669 of respondents; Moderate = 33% to 86% usage; Limited = <33% usage.



Treatment Costsﬁ_

Treatment

Relative Cost
(6 to $$99)

Estimated Unit Cost

Joint resealing

Crack s=aling
Diamond grinding
Diamond grooving
Partial-depth patching

Full-depth patching

Dowel bar retrofitting

Ultra-thin bonded
wearing course

Thin HMA overlay

$
$
$$
$$

$$/3%%
$$/$9%

$$%

$$%

$$%

$1.00 to $2.50/ft
$0.75 to $2.00/t

$1.75 to $5.50/yd?
$1.25 to $3.00/yd?

$75 to $150/yd?
(patched area)
(equivalent $2.25 to
$4.50/yd?, based on
3% surface area
patched)

$75 to $150/yd?
(patched area)
(equivalent $2.25 to
$4.50/yd?, based on
3% surface area
patched)

$25 to $35/bar (equiva-
lent $3.75 to
$5.25/yd?, based on
6 bars per 12-ft
crackfjoint and
crack/joint retrofits
every 30 ft)

$4.00 to $6.00/yd?

$3.00 to $6.00/yd?

Note: $ = low cost; $$ = moderate cost; $§$ = high cost; $3$% = very high cost.



Traditional Concrete Pavement

Part2

Preservation
Expected Performance

Treatment Pavement Life
Treatment Life (yr) Extension (yr)
Concrete joint resealing 2-8 5-6
Concrete crack sealing 4-7 NA
Diamond grinding 8-15 NA
Diamond grooving 10-15 NA
Partial-depth concrete patching 5-15 NA
Full-depth concrete patching 5-15 NA
Dowel bar retrofitting 10-15 NA
Ultra-thin bonded wearing course 6-10 NA
Thin HMA overlay 6-10 NA

Sources: Peshkin et al. 1999; Smith et al. 2008; Peshkin et al. 2007; Caltrans

2008; NDOR 2002.
Note: NA = Not available.



Sequential Approach for Evaluating
and Selecting Strategies

Current and Historical Pavament Performance Data
(from field surveys and testing and/oc PMS database )

s Overall condition indicator (e g.. PCIL, PCR)
s Individual distress types, severiies, and exieots e - -
« Smocthness (e.g., IRL FI, PSIPSR) Historical Design. Construction, and M&R Data
» Surface and subsurface drainage characieristics i <
« Safety characeeristics = Pavement type and cross-secticoal design

» Frictionfexture (e . FN, MPIVMTD, IFD) = Materiaks and as-built construstion

» Crashes = Maintenance and rehabilitatioa (MAR ) weatments
(2., materials, thidenesses)

« Pave meat-tire ncuse

Pavement
Preservation
or Major

Rehab?

Mapor Develop Feasible
Rebab Trestments

Pavemerz Presecvation
b4

Preliminary Set of Feasible Preservation Treatments I

]

Assesa Needs and Censtraints of Project
Performance Needs Coastructica Constraints
= Targeted’required performance « Funding
= Expecied parformance of treatments » Time of year of coastructicn

» Existing pavement conditicn effeas « Geometrics (curves, intersactions,

» Traffic effects (functicnal class andlor pavement markings/siriping)
traffic levely » Work zooe duration restrictions (i 2.,

» Climate/environmers effects facility downtime)

» Construction quality risk effects (ageacy » Traffic accommodation and safety
and contractor experience, materials » Availability of gulified coatractors and
quality) quality materials

« Eavircamental cocsiderations (e.g.,
emissions and air quality, recy cling/
sustainability )

}

Final Set of Feasible Preservation Treastments I

Selection of the Preferred Preservation Treatment

« Conduat costeffectivencss analysis
» Bencfi<ost analysis
» Life<cycle cost analysis (LCCA)
« Evaluate economic and nonsconomic factors




Feasibility Matrix for Candidate
Treatments (Preliminary)

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

Surface Distress
Window of Map
Opportunity Crack/Scale Water
—— Age Polish (Non-ASR) D-Crack Popouts Bleed/Pump

Preservation Treatment PCR oy - - L/MH - -
Concrete joint resaaling 75-80 &-10
Concrete crack sealing 70-60 512
Diamond grinding 70-80 512 . ® 3 XM x X
Diamond groowing 70-80 612 o X X X X X x
Partial-0apth concrete patching 65-65 €15 X C X X X o X
Ful-depth concrete patching 65-65 &-15 X o SOr X o
Dowel bar retrofiiting 65-85 €-15 x X X X X X O
Ultra-thin bondad wearing coursa 70-80 §-12 o ° Ov) 0
Thin HMA ovenay 70-80 &-12 ° Dox o

Note o = Highly Recommended; = = Genarally Recommended; © = Provisicnaly Recommended; X = Not Recommendad.
* Moy be approprate In conjunclicnwith partial and/or fulk-depth repalrs to enoura amooth profie.

¢ zciatod incidences of D-cracking only.
£ Bolated Incidences of faufting oniy.

Lok necded In conjunction with damond grinding.



Feasibility Matrix for Candidate
Treatments (Continued)

Distress Types and Severity Levels Cha?:cr::::tics
Joint Distress Cracking Distress Deformation Distress Issues

Joint Seal Joint Long/ Ride

Damage Spall Corner Trans Faulting Patches Quality Friction Noise
Preservation Treatment L/M/H L/M/H L/M/H L/M/H L/M/H L/M/H - - —
Concrete joint resealing o-e oOX X
Concrete crack sealing ®-0 -0
Diamond grinding X X X X X X 3 3.3 X X o8 OF 20 O 10 @ . <
Diamond grooving X X X X X X X X X X X X X X X X X X X . <
Partial-depth concrete patching P - o0 X X X X Of= % 3 % o@®0 x x X
Full-depth concrete patching X X X X Ol - o0 X XO X Of=)€ SO . x
Dowel bar retrofitting 5 3.5 X X X X 0O X X X SIOY o X X X X X X
Ultra-thin bonded wearing course X X X X X X oOX X o0 S OX O JC < L] .
Thin HMA overlay X X X X X X oOX X D0 SOX O 20 @ @ 3




Feasibility Matrix for Final Identification

Treatment Durability
Rural Roads Urban Roads Wik v Dosallion Deslotd Expected
Climati Climati
High s Zows High nstio Zoos Ovemight Performance on

Preservation Traffic ADT Deep Moderate Traffic ADT Deep  Moderate or Single High-Yolume Relative
Treatment >5000 vpd  Freeze Freeze Nonfreeze >10,000vpd Freeze Freeze Nonfreeze Shift Weekend Longer Facility (yr) Cost
Concreta joint - - - . a o . @ 4-7 3

ressaling
Concreta crack o ° - . @ ° . o 4-8 $

saaling
Diamond grinding ° @ o ° . ° . ° 8-12 53
Diamond grooving @ x x . X ® @ o 8-12 33
Partial-degpth a ° o o @ @ ° . o o a 515 £5/336

patching
Full-depth patching ° . ° - . a ° . - o a 10-15 85938
Dowel bar retrofitiing O . o o ® ® @ . o . ° 10-15 E333
Ultra-thin bonded o @ x * @ Ol ° 57 366

wesaring course
Thin HMA oveday o x . x x o 9 ° 58 £$37

Note: ® = Highly Recommendad; @ = Generaly Recommended; 0 = Provisionally Recommended; X = Not Recommendad.
$§ Joweot relative coot) «—s $$33 (highest relative coet).
* Use of high early strength cr fast-track proprietary materiale make thase treatments suitable cpticns for ovemight, single-shift, and weskend closures. Use of convertional PCC repar matenials generaly requiree *lenger” olosuree.



Example Preservation 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-effactiveness 30 12.0
Agancy cost 10 4.0
Usar cost 30 12.0

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

Total 100
Customer satisfaction 25
Traffic disruption 40 10.0
Safety issues 40 10.0
Ride quality 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 preferenca &0 6.0

Total 100

Cumulative Weighted Score



Part 2 PMS Trigger Values

IF YOUD CARRIED

AS MANY LOADS AS
\T HAS YOUD BE
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Purpose of Survey

o Establish Estimate of Percent of Concrete Pavement
In Each Network

o Establish State-of-the-Practice in States’ Management
of Concrete Pavements

o Review Distress Data Collection Procedures of
Agencies

o ldentify Opportunities to Improve Practice
o Connection of Design to PMS (Closed Loop)



Survey Approach

o FHWA Provided Data Base of State PMS Contacts
o Email Survey to the State Contacts

o Follow Up Emails for non-responding states

o Lose a Couple Surveys Here and There

o Prepare Draft Report

o Transmit Report to States & Full ETG for Comment
o Finalize Report




Results of Survey on State Practices

@D States Responding w/ Trigger Values
) @PStates Responding- No Trigger Values
¥ CONo Response

g =3

v

@Hawaii \)



Develop Best Practices Reports from
Selected States

Research What Parameters Should be
Used to Manage Concrete Pavement
Preservation

Establish Life Extension of Each
Concrete Preservation Treatment

Engage TSP2 Partnerships in
Identifying Opportunities and Solutions

FHWA Facilitate State Showcases at
TSP2

NC2 Presentation

Potential Follow Up Activities

Compare Survey Results to FHWA
Pavement Preservation State

Appraisals and FHWA PMS Research
Review

Compare State/Federal PMS Curves to
LTPP Concrete Performance Curves

Develop Procedures for Accounting for
Strategy Cost Increases Over Time

Provide Update to FHWA PMS
Database

What to Do With Final Report?



Part 3 -Expected Pavement Life
Extension

Treatment Life Versus Pavement
Extension Life



Traditional Pavement Management
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Traditional Concrete Pavement

Preservation
Expected Performance

Treatment Pavement Life
Treatment Life (yr) Extension (yr)
Concrete joint resealing 2-8 5-6
Concrete crack sealing 4-7 NA
Diamond grinding 8-15 -
Diamond grooving 10-15 NA
Partial-depth concrete patching 5-15 NA '?
Full-depth concrete patching 5-15 NA )
Dowel bar retrofitting 10-15 NA
Ultra-thin bonded wearing course 6-10 NA
Thin HMA overlay 6-10 NA

Sources: Peshkin et al. 1999; Smith et al. 2008; Peshkin et al. 2007; Caltrans

2008; NDOR 2002.
Note: NA = Not available.



Is Joint Sealant Cost Effective?

FHWA Seala

Brief

Tha Condcreta Pavemant Technd-
ogy Program (CFTP) 15 an Inta-
gratad, radonal affort to Inprove
T b0 Laem Parformanca and
RN ensas of concreta
pavenents Managed bythe
Fedanl Hgfway Adminktrason
through partrachips with Stata
higiway 3gencias, naustry, nd
acxdanby, CFTPs prinary goat
#atoredus congeion, im-
ooV & safaty, krwese cots, Imgecae
perfommanca ind fosta Nnovs-
don The prgram was désignad
o produce war-tlndly softwars,
A0 GEres, Methods, guiteines,
and other took for use In mater-
43 sakaction, mbaure prporticn-
In3,3nd the dazign constnucton,
and rehabitadon of concste

veness Study

CONCRETE PAVEWENTY

TECHNOLOGY PROGRAU

Performance of Sealed and
Unsealed Concrete Pavement Joints

TMTMwmn’unw of a notionwide study of the efects of transverse

j g onp ofjointed plain P (IPCP). This study
ducted vhether JPCP designs with unsealed transverse joints
MMQMNMMMM)MM“
Yocted from 117 test secbons ot 20 expers ol joint seal-
ing projacts din 11 stotes. Perk ofthep jons with
lod joints wos compared with the perfo afp rast sections with
onlorrru!lypndswpmu

BACKGROUND

The sealing of transvy tion jotnts in JPCP has been standard peac-
tes for many years. Its widespeead use
Bz jolnts tmproves concrete pavement
ater infiliration ioto the pavement
e of motsture -related distresses such
ting the tnfiltration of Incompress.

esses such as joint spalking and blowups.

jolnnedmmﬂ:pawnml (JCP) are typlcally created
cut to force controlled cradcing, followed by a sec-
a reservolr for the joint sealant material The
approach of sawing and sealing transverse contraction jolots &

for b 2and7p of the inittal constructon
costof 2 > Moreover, these sealed jotnts requi ealing one

or more times over the service lte of the pavement, leading to additional
costs in terms of labor, matertaks, op and lane c}
Recently, several State dep of P (DOTs) have been

AASHTO New Design Guide
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questioning conventional transverse jotnt ng and sealing p These
ch d that the benefits derived from sealing do not offset the costs

—-cumdwnhdu-‘ and d upkeep of the sealant over the

life of the pavement. As a result, they have been expertmenting with differ.

ent sawing and sealtng alternattves, for example:

* Narrow unsealed jolots, consisting of single saw cuts that are left un-
sealed.

» Narrow filled jotnts, conststing of stngle saw cuts that are filled with
sealant that adheres to the sides and bottom of the aw cut.

* Narrow sealed jotnts, conssting of stngle saw cuts that contatn a nar-
row backer rod and sealant material.




Preservation







Traditional Appr_oach




Questions?



