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ABSTRACT

Evaluation of pavement condition is thammiple source of informatiofor the
effective management of thead network for local and state transportation agencies.
However, transportatioagenciesn the United State are using different pavement rating
systems to evaluate their pavement cbodi The data collection system, measurement
units, and calculation techniques have been modified and updated by severaltgtates
incorporate newechnological development with timeSeveraltransportationagencies
are willing to update their old pavement rating systarse others elected tgradually
switch to more accurate rating systemsThis study focuses on the potential
enhancemeston the Pavement Rating Index (PRI) used by Nevada Department of
Transportation (NDOTJo make it more consistent with nationally applied systems such
as the Pavement Condition Index (PCIl) developed by U.S. Army Construction
Engineering Research Laboratory. Pavement condition data that were utilized to
calculate PRI ovethe last 15 years were converted into PCI compatible format using a
suitable conversion technique. Estimated PCIl values were plotted adhest
corresponding PRtalueshowed moderate correlation witk Ralue of 0.56. The current
PRI system was thembanced to eliminatsome of itsdeficiencies The statistical
relationship between the enhanced RRd PCI showed improved correlation with? R
value of 0.75. The study concluded that a succesefuotlation between theRI system
and thePCl system &n be achieved in Nevada while maintaining the use of the historical
pavement condition dataThis study also suggests usiagecommended PRIr system
which addsthe impact ofroughness and frictioanto the enhanced PRI systerRinally,

this study compas the road maintenance strategies suggested by the current PRI system



and the PRIr system with thiene based scheduénd the actual activities applied on the
pavement sectiorthis comparisorconcluded thatwhile boththe PRland PRIrsystens
showgood correlationswith the time basedcheduleand actual activitiefor assigning
preventive and corrective maintenance stratedies PRIr system showed improved
correlations with the time basagheduleand actual activities for assignirige overlay
straegy. The PRIr system is recommended for implementation by NDOT due to its
consistency with national systerfi®., PCl)and its superior correlations with time based
scheduleand actual activities for overlays which leads to significant savings of

rehabiltation funds.
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CHAPTER 1 INRODUCTION

1.1.Introduction

A Pavement Management System (PMS) setof tools that assists in finding
cost effective strategies for evaluating, and maintaining pavements in a serviceable
condition within the available funding. PMS supports the pavement management process
by providing an inventory and conditisrof the existing pavement assets. The PMS
condition dataare typically used tocomputea unified pavement condition index which
can strongly aid in evaluating various pavement rehabilitation, maintenance, and
preservation strategies and estimate the impact of those strategies on the future sondition
of the pavement network for various budget leyels

The pavement condition is awated based on the severity and extent of the
observed distresses on the road surfdg@ead agenciesse a range afating systems to
evaluate the conditianof their pavementnetworks Some of the common indices
include the Pavement Condition Index @), Present Serviceability Rating (PSR), and
Pavement Serviceability Index (PSI). As the overall condition of the pavement is
reflected by these indices, PMS uses these indices to recommend the repair and
maintenance treatments. Many of the current eve rating indices that are utilized by
several U.Sroad agencies use zeto-hundred scale (O denotesvary poor condition
and 100 being excellent condition). Meanwhile, Neva@l usesthe Pavement Rating
Index (PRI) system which range from 0 to 70@+being excellent condition and 700+

indicates a poor condition) to evaluate flexible pavement conditions.



Generally, most pavement rating indices have certain deduct pailuslated
based orthe available distresses which are subtracted from a gralue (e.g. 100). On
the other handthe NDOT PRI system assigns certain points for each distress category
and sums them up tlculatethe overall condition of pavement without subtracting the
point summation from a grand value.

NDOT usesthe PRI as anindicator of pavement condition and based on PRI
points, certain repair strategies (preventive, corrective, overlay, and major rehabilitation)
are assigned to the pavement section to maintain its serviceability. However, NDOT does
not totally depend on ARSystem. Pavement sections ad categores 1, 2, 3, and 4
have been maintained usiagreset timebased schedule and only pavement sesion
roadcategoy 5 have beenassessed with the current ND®RI system.Table 1shows
the maintenance strategies for flexible pavements adopted by NDOT based on PRI
points.

With the current shortage in the available pavement reservation funds for highway
agencies, the use of an accurate pavement rating index will help in asslyminght
maintenance treatment. Consequently, ,mtaeDOTs androadagencies are seeking
implementa wellestablished pavement condition indicator suclktha$?Cl. Using such
indexoffers uniformity among various state and local road agencies Wdads to better

opportunities for sharing data across the various agencies.

1.2.Problem Statement
One of the major components of PMS is the accurate assessment of pavement

condition. Hence, for any agency, suitable pavement rating system should be



implementedo ensure the accurate assessment of pavement con8igeeral types of
pavement condition indices are being used by various road agencldse Nevada
Department of Transportation (NDOT) ughs PRI systenwhich range from 0 to 700+
points. The PRI g/stem assigns points to each available distress based some certain
equations based on the level of extent and severitheoflistress. The summation of
individual distress poistis termedas PRI poirg.

The NDOT PRI system lacks wellefined extent ah severity levels for several
distresses. For instance, fatigue cracking, block cracking type B & C, as well as patching
do not havewell-defined severity levels whereas flushing/bleeding, raveéng rutting
do not consider extent level. Since no siyelevel was incorporated for fatigue
cracking and block cracking type B & @ assigne®RI poinswill be the same for low
and high severity crackinigr the same extenthis resuls with the same PRI pointfor
significantly different pavement corttbns which meanshe PRI system may not always
reflect the true condition of the pavement section being evaludésate the PRI system
may under/overestimate the needs of some pavement sections and may affect the
distributions of maintenance amehabilitation fundsTherefore, for successful and true
evaluation ofpavementcondition NDOT should overcome these shortcomingghie
current PRI rating system. Additionallthe use of preset timbased schedule to assign
maintenance strategies is yeubjective. Hence, a suitable pavement rating index which
can truly represent pavement conditimading tosuitable maintenance strategiess
desired.To solve this problem either the current PRI system should be modified or
another suitable rating indeshould be used. This warranted the need forrdssarch

study to evaluate current NDOT PRI system and to propose possible enhancements as



well asassesghe possibility to switch to a more standardized pavement rating system

like the PClasstandardizdby ASTM.

1.3.0bjective
This study was conducted to review the NDOT PRI systemassessg the
conditiors of flexible pavemergandidentification ofrepair strategies. This study aims to
evaluateheNDOT PRI system in detaibndidentify possible enha®mentsHence, the
majorobjectives of this study are:
1 To propose an enhanced PRI system to assess the conditibexible
pavements more accurately.
1 To study the possibility of switching frothe current NDOTPRI system
to the PCI systenmasacceptedy ASTM.
1 To compare theecommendations of theurrentNDOT PRI system and

thepreset timebased schedufer the assignment gépair strateigs



CHAPTER 2 LITERATURE REVIEW

2.1.Pavement Management System

A PMS isdefined asii s et of t ool s odecisiomermakessdirs t h a't
finding optimum strategies for providing and maintaining pavements in a serviceable
conditon over a gi v(&nrHoweeer sevethhtarpretationsstheMSd r ol e
have been proposed by different agencies and organizationsheveme. The Federal
Highway Administration (FHWA) defines PMS:a8 a s y s groeassathat provides
information for use in implementing cestfective pavement reconstruction,
rehabilitation, and prevengv maintenance programs and thasuls in pavenents
designed to accommodate current and forecasted traffic in a safe, durable, and cost
effective manner (3). PMS supports the pavemenetwork management process by
providing an inventory and conditisf existing pavement assets.

Implementationof PMS in the United Statestarted sincel979, and wth the
progression of time and technology, there have been coosne@difications in PMS
process(4). One of the major components of PMS is the assessment of pavement
condition. There are different pawent rating systems being developed and implemented

by different state DOTs and transportation agencies to evaluate pavement condition.

2.2.Pavement Rating Systems

For effective PMS, true assessment of pavement condition is redaicedha
suitable pavementting system Currently, there is no unified pavement rating system
that all the statéagenciesre utilizing. A review of the literature on pavement condition

rating systems revead a bewildering array of rating systerase currently beingised



More than two dozens of different rating systems.eRame ofthe pavement rating

systems are describ@dthe following sections.

2.2.1.Idaho DOT System

The Idaho DOT is usingseparate indexes to rate the pavement conditions in
cracking, roughnesand ruttig. The scale ofthe pavement rating index is from 0 (very
poor/failed) to 5 (excellent). The roughness index iinction of the International
Roughness Index (IRDThe cracking index isa function of severity and extent of six
different types of crddng. The rutting indexintroduced in 2010is a function ofthe
observedut depth The index used to ratbe condition of thggavement section is the
lowest ofthe roughness index anthe cracking index. Pavement enditions data are
collected througimanualvisual inspectioaby raters. The considered distresses include
transverse cracking, longitudinal cracking, alligator cracking, block cracking, edge
cracking, potholgand patching. Roughness and rutting are measured sepasitejya
high speedprofilometer Although this ratingsystem has welldefined extent and
severity levet for surface distresses, yet the assigned points for each distress are not
well-defined. It does not seem to have any numerical equations to qubatifyacking

index The cracking index is assigned bapacdelyon the visualnspectios (5).

2.2.2.North Carolina DOT System

The North Carolina DOT usethe Pavement Condition Rating (PCRystemto
evaluate the pavement condition. The scale of PCR ranges f{poo0failed) to 100
(excellent). Conditios data are collected throughanualvisual inspection by raters.

The distresses include alligator and transverse cracking, rutting, raveling, bleeding,



patching,andoxidation Roughnesss measured separatelypeduct values are assigned

for each distress and subtracted from 100 to obtain the PCR of the pavement section
beingevaluated. The extent, severity levaahd type of distress are used to estimate the
PCR. This rating system hasvell-defined severityevel. However, for distresses such

as transverse cracking, raveling, and rutting, it lacks thedeéihed extent leveb).

2.2.3.Washington DOT System

Until 1993,the Washington State DOT was usitige Present Condition Rating
(PCR) systemto evaluate pasment conditioa (7). After 1993,the Washington State
DOT shifted toa Pavement Structural Condition (PS§)stemto rate the condition of
pavement to overcome the limitationstib& PCR system. The scale thie PSC is from 0
(poor/failed) to 10Qexcellent). Calculation of PSC for flexible pavengeinicorporates
Equivalent CrackingC). EC is a composite equivalent cracking value defined in terms
of the extent and severity levels of alligator, transverse, longitudinal crackimy
patching. Theconditiors data are collecied manually through visual inspecti@nThis
system has welllefined extent and severity leseind usesnumerical equations to

calculatethe deduct valus(8).

2.2.4.The Wisconsin DOT system

The Pavement Surface Evaluation and Rat(RASER) isa pavement rating
system developed byhe Transportation Information Centet the University of
WisconsinMadison. The PASER rating system uses visual inspectirvaluate the

condition of pavement. The rating scale ranges from 0 (pdedfao 10 (excellent).



Thereare no any weltlefined severity and extent levéts the distresss It also lacks

the numerical equations to assign deduct points to quantify the dsti@ss

2.2.5.The Nevada DOT System

In 1980, theNevada DOTstarted tausethe Pavement Rating Index (PRdystem
to rank and evaluate the pavement condition. This was followed by several refinements
and updates according to the technological advancemedtupdated industry standards.
The PRI evaluates the conditisrof the road network in terms of roughness, various
cracking (fatigue, longitudinal, transverse, and block), rutting, raveling, patching,
friction, and flushing.The P R | value ranges from A00 (exc
(failed condition). Numerical equatisrare used to assign evaluation points to each
distress category based on the extent and/or severity aasvedffic level. Tk NDOT

PRI systemackstheincorporation of severity and extent lev&dr some distress€g).

2.2.6.The Pavement Condition Index

The Pavement Condition Index (PGB a pavement rating system developed by
the U.S. Army Construction Engineering Research Laboratory for airfields and was later
extended to rads, streets, and parking Idts0). The PClI is a distress based condition
indexranging from 0 to 100, wherB00 corresponds to pavement without any distresses
and O corresponds ta failed or extremely poor pavement condition. There are 19
different types of distresses identified in the PCI systemaffiexible/rigid pavement
sedion. For each distress occurrence, a deduct value is assigned bake@xientand
severity ofthedistress The sum of deduct values for all observed distresses is subtracted

from a base value of 100 to obtain the PThe procedure has been standardized in



ASTM D6433.The PCI systemhas welldefined leved of extent and severitylhe PCI
systemoffers predictions of future conditions of a pavement section based on the analysis
of past performance.Currently, the PCI system iswidely accepted as an established
pavement condition indicatofll). The PCI system provides a common basis for
assessing the overall condition of pavements and facilitates the formulation of effective
strategies fomaintenance and rehabilitati¢i?).

Table 2 summarizes the various pavement rating systefm the
aforementioned literature, it can be concluded that there is a need for a unified pavement
condition rating system that clearly defines distress types, severity and extent levels, as
well as a weldefined computational equations. &g PCI system has most of these
components, it has gained popularity the evaluation of pavemerdonditions Many
local and state road agencies have implemeatgthncement towards the PCI system
from their current pavement rating system

In 2001, the city of San Jose performed a study on upgrading from their existing
Overall Condition Number (OCN) tthe PCI systemto improvethe evaluaion of their
pavement conditions. The study concluded that the conversion of condition dathdrom
OCN systeminto the PCI system was complex because the two systems use different
scales to measure pavement distres3é® OCN had a scale from 0 (nevexcelent) to
40 (failed) whereashe PCI hasa range from 100 (new excellent) to O (failed). The
correlation (R) betweenthe PCI and OCN was found to be less thar00.The reason
behind the weak correlation was the difference in data collection procattlitbe poirg

calculation method between two systgih3).
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CHAPTER 3 ASSESSMENT OF FLEXIBLE PAVEMENT CONDITION

3.1.Flexible Pavement Distresss

It is expected thathe condition ofa newly constructediexible pavement is
excellent without any distresses. Howeadter some time pavement starts deteriorating
and exhibitsdifferent visible surfacedistresses. Major causes of pavement distresses
include excessivetraffic loading, severeenvironment construction defects, idaquate
materials and structural desigm@agd poordrainage condition Distressesnay appear on
the pavemensurface akearly, intermediateor long-term stages Some of the common

flexible pavement distresses are described below:

3.1.1.Fatigue Cracking

Cracks occurringn areas subjected to repeateaffic loadings (wheel paths) are
referred to agatigue cracking. These cracks initiates due to horizontal tensile strain at the
bottom ofthe asphalt concrete layeFatiguecracksstarts asa series of interconnected
cracks andgorogresaunder repeatettaffic loading into many sided, sharp angled pieces,

resembling chickewire/alligator patters.

3.1.2.Longitudinal Cracking

Cracks occurring parallel to centerline of pavenmutside the wheel paiih the
direction of traffic flow arereferred to asongitudinal crackingThe main cause igoor
compaction at the longitudinal construction joiot reflection of cracks from the

underlying layer.



11

3.1.3.Transverse Cracking
Cracks occurringat regular intervalperpendicular tdhe centerline of pavement
are referred to astransverse cracking. The main causd transverse cracking are;

shrinkage dues to lowdiservice temperatures or reflection from the underlying layer.

3.1.4.Block Cracking
A pattern of interconnected cracks that divides the pavement into apprdyimate
rectangular pieceare referred to ablock cracking. Typical caused block cracking

include oxidation of binder due to aging, and shrinkaggerdaily temperature cycling.

3.1.5.Reflection Cracking
Cracks in asphalt concrete ovesddiat occur over joirgt in concrete pavement
are referred to ageflection cracking. The main cause is the differential movement

betweertheasphalt and concrete layeaused by traffic loads and environment

3.1.6.Rutting

Rutting is a longitudinal surface depression in the whetlspahich may have
associated transverse displaceraemypical cause®f rutting include the consolidation
of any of the pavement layers under traffic, insufficient compactinsufficient

structuraldesign or poor mix design.

3.1.7.Raveling
The progressive earing of pavement surface due to the dislodgement of

aggregate parties and loss of binder referred to asaveling. Raveling ranges from loss
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of fine particles to some of coarse aggregates which results in rough and pitted surface.

Major causeof ravding is moisture damage of the asphalt concrete mix.

3.1.8.Bleeding
Bleeding isthe excessivepresence of thasphalt binder on the pavement surface
in the wheel paths.Major cause of bleeding include; poor mix design of the asphalt

concrete, inappropriatesphalt binder grade, and cx@mpaction.

3.1.9.Edge Cracking
Crescent shaped cracks parallel to and usually within 1 to 1.5 ft of the outer edge
of the pavemenare referred to asdge cracking. Usually occur in flexible pavensent

with unpaved shoulders. Majoauses include lack of lateral support and poor drainage.

3.1.10.Shoving
Shoving is permanent, longitudinal displacement of a localized area aphelt
concrete layemusually occurring at intersections. It is generally caused by braking or

accelerating vehies.

3.1.11.Slippage Cracking
Slippage cracks are crescent or fation shaped cracks which are transverse to
the direction of travel. They usually occur due to braking and turning effect of vehicles.

Lack of a good bond between surface and underlying layelsoisaother cause.

3.2.NDOT Pavement Rating Index PRI)
NDOT has developed the PRI system to rank and compare the condition of

pavemensectionsdbased upon the observed distresses and road functional classifications.
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This index includes numeric scale that corresponds to pavement condition and is similar
to other type of pavement rating systefisis index evaluates the condition of the road
network in terms of roughness, rutting, friction, various types of crackirngué
longitudinal, transverse, and block), flushing, patchiswgd raveling. The PRI value
ranges fromcondtion (tetxcetvoend (failed conditi
are used to assign evaluation points to each distress category basecertertth and/or
severity as well as traffic level. The summation of the total evaluation points is the PRI.
Table 3describeghe procedure to assign PRI points for various distresBesement
conditions data are collected overasing area of 100 fiolhg and 10 ft wide for eaame
mile section. Surface conditiordataare collecied manually every two yearRoughness
dataare collected usingthe profilometer(4). Table 4illustrates a numerical example
showing howthe NDOT PRI system assigns PRI points to a pavement sedfiow
volume roadhaving different distresseshe NDOT PRI system considetise following
flexible pavement distresses to evaluate the condition of pavement:

a) Fatigue Cracking

b) Longitudinal Cracking

c) Transverse Cracking

d) Block Cracking

e) Rultting

f) Patching

g) Bleeding/Flushing

h) Raveling

i) Roughness
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3.3.Pavement Condition Index PCI)

The PClis originally developed by the U.S. Army Construction Engineering
Research Laboratory for airfields amds later extended toomds, streets, and parking
lots. The PCI has a scale ranging from 0 to 100, where 100 correspoagsmve@ment
without any distresses, whereas 0 correspondsfeadled or extremely poor pavement
condition. The PCI is calculated using the type, seveaityl extentof the distresses
observedon the pavement being evaluated. There are 19 different types of distresses
identified in the PCI system for flexible pavements. For each distress occurrence, a
deduct value is assigned based on typdent and sevety of the distress and is
subtractedrom a base value of 100 to obtain the PCI.  The deduct values are obtained
from a set of curves that were developed by a group of experienced pavement engineers.
During the development dhe PCI system it is found that the deduct values for the
various distress, typgeverity combinations on a pavement section are not simply
additive, and a set of corrective curwesredeveloped t@account formultiple distresss
on the same pavement section. Tl PCI value for a pavement section is the
resulting total deduct value for multiptistressesubtracted from 10012). The PCI
provides an indication of the structural integrity and surface operational condition
(localized roughness and safety). ASTM D6433 manual procemurebeused as a
guide for evaluating the condition of a pavement surfadepavement sample unit of
area 2,500° 1,000 sq ft is usetbr data collection14). Table5 summarizeshe PCI
system severity and extent levéds the distressethat arecommon withthe NDOTPRI
system. ThePCI system considers the following flexible pavement distresses:

a) Alligator cracking



b) Longitudinal & Transverse cracking
c) Block cracking

d) Rutting

e) Patching

f) Bleeding

g) Raveling

h) Shoving

i) Edge cracking

j) Bumps and sags

k) Joint reflection cracking
[) Corrugation

m) Slippage cracking

n) Depression

0) Lane/Shoulder drop

p) Railway crossing

gq) Polishedaggregate

r) Pothole

s) Swell

3.4.Conversion of Different Pavement Distresses from PRI Format to PCI Format
It is noticed thathe NDOT PRI distress measuring units were different than the
PCI format (i.e. levels of sewrity and extent). Therefore, tacilitate an efficient

approach taconvertthe NDOT PRI distressesnto a PCI compatible format, a suitable

15
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conversion procedure was developed so that corresponding PCI values can be calculated.

The details of the conversion procedure are explam#wefollowing sections.

3.4.1.Fatigue Cracking
The NDOT PRI system has two types of fatigue (Type A & Type B) cracking
whereasthe PCI system defines fatigue cracking as alligator cracking. The conversion

procedureestablishedor each type of fatigue crackingexplainedbelow.

3.4.1.1 Fatigue Cracking Type B

For fatigue cracking type Bhe PRI system defines the level of severity based on
the width of the crack whiléhe PCI system defines severity as low, mediamd high
Therefore, the level of severity conversimno the PCI system is performed based on
crack width. If the crack width is less than 3/8'tle PRI system, it is considered to be
low severity according to the PCI system. Similaiflythe aack width is between 3/8"
and 1, it is considered as madn severity crack ithe PCI system whereas the crack
width is more than'l it is treated as crackith high severity.In case of extent, both PRI

and PCI systems define the extent in square feet; hence, no conversion is needed.

3.4.1.2 Fatique Cracking TypA

Fatigue cracking type A the PRI system isquivalent toLongitudinal cracking
in the PCI system. Therefore, all fatigue criagdype Ain the PRI system are converted

into longitudinal cracking in th@Cl system.
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3.4.2.Block Cracking
The PRI system has the types of block cracking (Type A, Type &dType C)
whereasthe PCI system defines only one type of block cracking. The conversion

procedure for each type of block crackiagexplained below.

3.4.2.1 Block Cracking Type A

For block cracking typeA, the PRI s/stem defines the level of severity based on
the width of the crack whiléhe PCI system defines severity as low, mediamd high
Therefore, the level of severity conversion itlie PCI system is performed basedtbe
crack width. If the crack width is less thaf2' in the PRI system, it is considered to be
low severityin the PCI system. Similarlyf the aack width is between 1/2" and, 2t is
considered as medium severity crackthie PCI system wherea$ the aack width is

more than 2 it is treated as crack of high severity.

For theconversion of extent levethe PRI system defines the exteoit block
cracking type Ain linear feet whilethe PCl system defines exteim square feet.

Therefore, the conversianto PCI format is performed using following equation:

61 B OO0 PTTT (Eq. 1)

According tothe NDOT DistressManual, the maximurpossibleextent forblock
cracking type A is 510 ft whereas aoding to the PCI system, the maximum possible
area for block cracking is 1000 sq ftherefore, unitary methoid used toestimatethe

extent (crack area) fahe PCI system.
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3.4.2.2 Block Cracking Type B

For block cracking typeB, the PRI system defines the level of severity based on
the width of the crack whiléhe PCI system defines severity as low, mediamd high
Therefore, the level of severity conversion itihe PCIl system is performed based on
crack width. If the crack widtls less tharl/2" in the PRI system, it is considered to be
low severity according to the PCI system. Similaifiythe aack width is between 1/2"
and 2, it is considered as medium severity crackhaPCIl system whereaé the crack
width is more tha 2', it is treated as crack of high severiBar the conversion of extent
level,boththe PRI and PCI systems define the extent in square feet; hence, no conversion

is needed.

3.4.2.3 Block Cracking Type C

For block cracking typeC, the PRI system defines the level of severity based on
the width of the crack whiléhe PCI system defines severity as low, mediamd high
Therefore, the level of severity conversion into PCI system is performed based on crack
width. If the crack width idess tharnl/2" in the PRI system, it is considered to be low
severity according to the PCI system. Similaiiythe aack width is between 1/2" and
2", it is considered as medium severity crackthe PCI system wheread the crack
width is more than'2 it is treated as crack of high severiBor conversion of extent,
both the PRI and PCI systems define the extent in square feet; hence, no conversion is

needed.
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3.4.3.Longitudinal and Transverse Cracking

For longitudinal and transverseracking, the PRI systen defines the level of
severity based on the width of the crack wiiile PCI system defines severity as low,
medium and high Therefore, the level of severity conversion itbhe PCl system is
performed based on crack width. If the crack width is leas3/8" in the PRI system, it
is considered to be low severity according to the PCI system. Similathe aack
width is between 3/8" and'3it is considered as medium severity crackn@PCl system
whereasfithe crack width is more thart',3t is treated as crack of high severityfFor
conversion of extent levehoth PRI and PCI systems define the extenlinear feet;

hence, no conversion is needed.

3.4.4.Patching

The PRI systendoes not have angcale forthe severity level of patchingThe
PCI gstem defines severitgf patchingas low, medium and high. To complete the
conversion process to the PCI unit format, severity le/ebnsidered to be only low
since other distresses that mmgpresent in the patched area are already recordediin the
respective distresgategoriesduring data collection. For the case of extent level
conversion, both PRI and PCI system define extent in square feet. Therefores tloere

need for conversion.

3.4.5.Flushing/Bleeding
The PRI system defines severity level blieeding as low, moderatand high
which matched the PCI system. Therefore, no conversion for level of sesertgyded.

In case of extent level, theieno definition availablén the PRI system.The PCI system
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measureshe extent of bleeding in square fe@ address this challenge decision was

made to assign the extent based on the level of severity. For example, low, medium, and
high severity levelsare associated to an extent area of 100, 300, or 500ftsq
respectively. Bleeding generally occurs in the wheath and width of whegbathis
generallyassumed to be 3 ft whereas length of a surveyed section is 100 ft which makes
the maximumpossiblebleeding area of 600 sff. Therefore, the extent for bleedirs
assigned based on the assumption that low sevielgtydingwould cover less area

compared with higher severibjeeding

3.4.6.Raveling

The PRI system defines severity of raveling as low, modeeatd severe while
the PCI system defines onlyvo levels ofseverity asmedium and high Therefore for
conversion of severity leveraveling of low and moderate levels defined thg PRI
systemare combined as medium severity ftre PCl system whileghe high level of
severity donot need a conversion. Additially, thereis no defined extent level for
ravelingin the PRI system. The PCI systemmeasureghe extent of raveling in square
feet. Hencea decision wasade to assign the extent based on the level of severity. For
example, medium and high severigvels are associated to an extent area500, and
750 sq ft., respectively. Raveling can occaver the entirearea of surveyed section
which makeghe maximumpossibleraveling area of 1000 sff. Therefore, iis assumed
that 50% and 75% of totaleacan becovered by radiumand high severity raveling,

respectively
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3.4.7.Rutting

The PRI system quantifies rutting in terms of rut depithout distinctive rutting
severity levels. The PCI system defines rutting severity as low, mediand high based
on the depth of rut.This presenteda challenge for rutting data conversion in terms of
level of severity. As a solution for this challengfge conversion of severity level from
the PRI system intahe PCI formatwasperformed based ome rut depth.For example,
if the rut depth is less than 0.25", no ruttisgonsidered whereas rutting of low severity
is considered if rut depth ranges from 0.25" to 0.5". Similarly, medium severity risting
considered for rut depth ranging from'0té 1.0 " and high severity rutting if rut depth is
greater than 1.0". In case thie extent level conversion, thereno definition for extent
levelin the PRI system. However, PCI system defines the extent of rutting in square feet.
Therefore,to cane up with proper solution for this challengedecision wasnade to
assign the extent based on the level of severity. For example, low, medium, and high
severity levelsare associated to an extent area of 100, 300, or 50f. seespectively.
As rutting occus in the wheel pathsthe samerocesautilized for assigning extent levels
for bleedingwas used for rutting. Table 6 summarizes the overall conversion process
from the PRI into the PCI units.Numerical examples to illustrate the data converon

all the distresses are shownTiable7.
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CHAPTER 4 ANALYSIS OF PRI AND PCI SYSTEMS

4.1.Data Collection

The NDOT PMS data a7 different representative sectionst of 524from the
period 0f1995 to 201lwereselectedor this study. Selection of representatiwgectiors
wasperformed in a way to cover all the geographical locations and different traffic levels
within the state.The state oNevada has beetivided into three different geographical
districts. Table 8 shows the different representative sectigsdscted within the state.
About 44% of total data pointavailable on the NDOT databasee covered by
representative sectionskFigure 1 shows the distribution ofhe representative sectien
within the state. The distribution of data points with respedifferent traffic leved and

different geographical districts asaown inTable9 andTable 10

4.2.Comparison between PRI andCorresponding PCI

Units of dl distresses were converted into the requir€l format according to
the conversion procegsesented in Chapter Ihe oughness and friction datallected
by the PRI system were not used to determihe PCI value.The PRI point excluding
roughness and friction is termedA&gjusted PR(PRIadj).Micro Paver software version
6.5.2(PAVER™6.5.2, US Army Corps of Engineers 20Qldeveloped bythe US Army
Corps of Engineers was utilized to calculate the PCI galu&ter successful conversion
of distress units fronthe PRI format intoa PCI compatible formatthe PRIladj and
corresponding PCI vaes were plotted to find the statistical relation betweka two
indices.Figure 2shows a comparison between B&landthe corresponding estimated

PCI values usingnorethan 88,000 data points. Moderate correlatiohv@ue of 0.57)
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is found betweeioth indices. However, several data points showed quite dispersion
indicating a window for potential enhancements.

Further analysis of the data establiskiael statistical relationship betweBRlad]
and corresponding PQor different road categorie3he relationships between PRIadj
and PCI forRoadcategories 1, 2, 3, 4, and 5 ha®&values; 0.656, 0.6150.563, 0.593,
and 0.514 respectively. The variatimmong theR? values is minimal indicating
insignificantinfluence of traffic levelThe relationshipsbetween the PRIladj and PCI for
road categories 1, 2, 3, 4, andi® shown irFigures 3, 4, 5, 6, and Fespectively.In
addition, the relationshipbetween the PRIladj and P@ere establishedor the three
different geographical district¥he rehtionships for dstrict 1, 2, and 3 hae R? values of
0.476, 0.590, and 0.63Xespective}l indicating ro signification variatioe among
districts. The comparison between the PRIladj and PCI for district 1, 2, and 3 are shown in

Figures 8, 9, and 10

4.3.Deficiencies in Current NDOT PRI System

It is noticed thathte PRI systenias some drawbacks in assessingpiéreement
condition The PRI system lackbe completassessment @xtent and severity levels for
several distresses. For instance, fatigue crackiark crackng type B & C, and
patching do not havany defined severity levelsAdditionally, flushing raveling and
rutting do not consider extent levélable 11 illustrates the possible deficiencies of the
currentNDOT PRI system imssigning the PRioints.

Because of these shortcomings in the NDOT PRI system, it lsayinto

incorrect assessment of pavement condition and thus the corresponding repair treatment
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may be affectedSome of the major deficiencies and thedfiect onthe selection ofepar

treatment arexplained inthefollowing sections:

4.3.1.Fatigue Cracking

Since no severity levekiincorporated for fatigue cracking®RI poins will be
the same for low and high severigtiguecracking if the extent of cracking is samnfeor
example,considertwo pavement segments (A and @) low traffic road having fatigue
cracking type B; one withigh severity and another witlow se\erity. And both cracks
have same extemtf 200 sq ft. The PRI value for both sections will besameat 300.
However the PCI valie for high severity cracking will b29 (segment A) an&7 for low
severity cracking (segment B) as shownFigure 11. In this casethe PRI system
d o e seeid to represent the true condition of the pavement. Hence, same ma@tenanc
strategy(corrective maintenanavill be recommendedor both segments A & B based
onthe PRI value evefthough the existing pavement conditioniagally different. On the
other hand,the PCI system indicates that segment B laafair pavement condibin
whereas segment A is the poor condition. Therefore, this will trigger different repair

strategies.e. rehabilitation for segmem and reconstructiofor segment A

4.3.2.Block Cracking Type B & C

The NDOT PRI system does not consider level of sevéoityassigning PRI
points for block cracking tymB & C. Thereforethe PRI system cannot capture the true
condition of pavement sections having the same extebtock crackingbut different
severity levels. Consider two differemiedium trafficvolumepavement segments C & D

having block cracking type B; one withigh severity and ano#r with low severity.
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Both segments have equal exteh800 sq ft. As per NDOT PRI systenthe PRI values

for both sections wilbe &0. However,the PCI value ér high severityblock cracking
(segment C) will b&3 and75 for low severity (segment s shown irFigurell. Both
segments C & D will be assigned with the same repair strat@dgjor
RehabilitationReconstructiof based on the PRI systemHowever, if RCI system is
implemented, segment C will be categorized under poor condition while segment D as
satisfactorycondition Therefore,correctivemaintenance will be proposed for segment

D by the PCI system whiléhe PRI system proposesegment Cfor reconstuction Itis
observed thatfor segment Dthe PRIsystemoverestimateshe requiredmaintenance
strategy (econstructionnstead ofcorrectivemaintenance) which will eventualigsult in

significant increasen the repair cost

4.4.Proposed Enhancementri NDOT PRI System

The lack of welldefined extent and severity lesdbr some distressas a major
shortcoming of the current NDOT PRI system.Therefore, to overcome such
shortcomings, several enhancements were proposed in the current PRI systemdo make
clear distinction between different severity and/or extent letglkancements included
modifications inthe severitylevel and alteratiors in the limits to assign PRI points in
order to obtain a more compatible systewith the PCIsystem Moreover, itis
worthwhile to mention that traffic level is typically not considered in most of the current
pavement rating systems including R€17, 9. Hence, the defined three traffic levels in

the current PRI system were unified as one level in the proposetieed PRI system.
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The enhanced PRI system was proposed based on the available informatidb® on

current PRI system where there is no change in data collgebosss.

4.4.1.Developmendf Proposed Enhanced PRI system

To come up with suitablenhancemento the current NDOT PRI systenthe
PMS data for2006, 2009, and 2011 were analyzed. The PRI calculation equations were
modified to calculate thenodified PRI (PRIm) points Two or threedifferent modified
equations were usddr each distress. Thelationshipbetweenthe new PRin points and
the corresponding PCI valsiewas establishedto assessthe improvement inthe
correlation coefficient (Rvalue). The modified equaticthat provided the highestlevel
of the correlation coefficient wasselectedfor the enhanced PRI systenSeveral
modificationsin the PRI calculation equatiomgereappliedto come up witranenhanced

PRI systeras presenteih the following sections.

4.4.1.1 Fatique Crackin@and Block Cracking TypB & C

During the distresglata colletion, both extent and severity (crack width) leyel
for these types of cracking areeasured. However, thaircent PRI system considers
only the extent level to assighe PRI points. Therefore, to include the level of severity
in calculatingthe PRI points, the proposed enhanced system asdiggBRI points based
on the crack width, extenand type of fatigue and block crackingp come up withthe
suitable modification equationfor each cracking (i.e. fatigue type A, fatigue type B, and
block types B & C) three different sstof equationswere introduced to calculate the
modifiedenhancedPRI (PRImM) points.The relationship betweahe modified PRI points

(PRIm) andthe corresponding PCI values wdentified to find the improvement ithe



correlaton coefficient (R value). The modification equationthat provided the highest
level of R value was selectedor the enhanced PRI systeniable 12 provides the
various equations for different modificat®mapplied to calculate¢he PRIm pointsand
their corresponding Rvalue Figures 12, 13, and 14showthe plot of new PRInpoints
and PCI valusbefore and aftethe modifications for fatigue type A, fatigue type &nd

block types B & C cracking respectively

4.4.1.2 Block Cracking Type A, Longitudinal, andtansverse Cracking

For these crackingthe currentPRI system assign®RI points using three
equations which are based on crack width, eximmd traffic levelTabde 3). Hence, it
considers both extent and severijowever, @hancement included unifyg all traffic
levelsinto one. Additionally, parameters defining the PRI paiatculationequations
were modified to bettecorrelate to PCI valuesThree different sstof modification
equations werédentified and the set of equatioihat provided the best R value was
selected fothe enhanced PRI systemable 12 shows the set of modification equations
used andtheir corresponding Rvalues for block cracking type A, longitudinal, and
transversecracking. Figure 15 shows the plot ofhe new PRIm andPCl values before

and after modification

4.4.1.3 Rutting

Thecurrent PRI system assigns PRI psioasedon rut depthand different traffic
levels.The enhanced PRI system unifies the different traffic leweto one. Also, liree
assigned severity levels wedefined instead of the current four levels in ordebétter

matchthe PCI systemTwo different set of modification equations welieentified and

27
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the set of equatiothat provided the best R value was selected fahe enhanced PRI
system.Table12 shows the set of modification equations usewitheir corresponding R
valuefor rutting. Figure 16 shows the plot of new PRIm and PCI vabefore and after

modifications

4.4.1.4 Patching

Current PRI system has different equations to calculate PRI points for patching
for different traffic levels.The enhanced PRI system hasombined thedifferent
eguationsnto a single equatiorior all traffic levelk. Two different equations were used
to find the PRIm points and the equatitwat providedthe best Rvalue was selected for
the enhanced PRI systenilable 12 shows the modification equationsnd their
corresponding Rvaluefor patching.Figure 17 shows the plot of PRIm and PCI vatue

before ad after modifications

4.4.1.5 Flushing

The current PRI system does not assign any points for low severity bleeding. The
proposed enhanced PRI system assigns 25 PRI goirtsis distress categoryable12
shows the modification equations used for flushifigure 18 shows the plot of PRIm

and PCI valugbefore and after modifications

4.4.2.Comparison between enhanced PRI and PCI system

Table 13 summarizes the proposed enhanced PRI system after all modifications.
Usingthe enhanced PRI system, nBRIm pointswere calculatedor al representative
sections froml995 to 2011. Theelationshipbetween new PRi points and PCI valus

was developedto check the improvement ithe correlation coefficient (R value)
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Figure 19 shows the plot ohew PRIm points aganstthe correspondin§Cl values. The
proposed enhance@RI system providethe improvement in the Rvalue from 0.57 to
0.753. This was considerech satisfactory improvemeniThe improvement inthe
statistical relatioship between PRI and PCI aftédne enhancemestwas found for each
road categoryTable 14shows the improvement the R? values after usingthe proposed
enhanced PRI systefor each road categar§he maximum improvement ihe R? value

of about 39% was found in road category 5 wthleminimum improvement was found

to be about 20% in road category 1. The plot of the new PRImspag#inst the
corresponding PCI valgdor road categoes1, 2, 3, 4, and 5 are shownfigures 20,

21, 22, 23, and 24espectivelyTable 15shows the immvement in Rvalues after using
enhanced PRI system for roads in each geographical district. The maximum improvement
in R? value was found to be about 55% in district 1. The plot of the new PRImspoint
against the corresponding PCI vauer roads in district 1, 2, and 3, are shown in

Figures 2526, and27, respectively.

The proposed enhanced PRI system was able to improve the major shortcomings
of the current NDOT PRI systenAfter enhancement, the deficiency of having same PRI
points for two different segments (having same cracking extent but different severity)
was eliminated. Using the earlier examplethe enhanced PRI systgmnovided PRIm
points for segments A (high severity fatigue cracking) & B (losvesity fatigue
cracking)as 340 and 260respectively withthe corresponding PCI valsef 29 and57.
Similarly, for segments C (high severity block cracking) & D (low severity block
cracking), the new PR1 point will be 400 and 16, respectively with corresponding

PCI values of 33 & 75. Figure 28 shows the plot oPRIm vsPCI for segments A, B, C
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and D after usinghe enhanced PRI systenihis is the major improvement imposed by
the enhanced PRI system which may eventually help to assess more accurate pavement

condition and thusepair strategy.

Consider a pavement segmenoi low volume roadaving distresses of block
cracking type B (low severity and extent of 450 sq in), longitudinal cracking (low
severity and extent of 50) a nglof segnented i ng (
according tathe current PR systemwill be 552 whileas perthe enhanced®RI system;
the newPRIm poins will be 192.The PCI value of segment X will b8). Based omthe
PRI poins before enhancement, the repair strategy for segment X will beagweHile
the enhanced PR poins will suggesta corrective repair strategy accordingTable 1
The PCI systenmalso suggesta corrective repair strategy for segmenaX perTable .
This example shows the influence tbe enhanced PRI system dhe selection of the
repair strategy which will eventually help in cost minimization by assigthiegproper

treatment for segment X (corrective action instead of overlay).
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CHAPTER 5 ANALYSIS OF PAVEMENT MAINTENANCE SYSTEM

5.1.NDOT Pavement Maintenance System

on

As stated edier, NDOT useghe PRI system to assess the condition of pavesnent

t he st aBaseda thedentifiedpav&ment condition, NDOT implements

various maintenance activities to maintain a good serviceable paveeataark NDOT

classifies itanaintenance strategies into four major categories which are explained in the

following sectiong4).

a)

b)

Preventive Maintenance:

Thesemaintenancectivitiesare applied during the early stage of pavement service
life when the pavement is still in good conditiexhibiting a good ride quality and
few surface distresses. NDOT usually applies preventive maintenances when flexible
pavement is 3 to 4 years olBreventivemaintenance dgs not improve the ride
quality but protect the road surface which helps to gmglthe service life of
pavement. Fog seal or fluskal areexamples of N D O T @reventive maintenance for
flexible pavement.

Corrective Maintenance:

Corrective maintenancactivities are applied when pavement surface distresses are
apparent and preventiveaintenances are no longer effective. NDOT usually applies
corrective maintenance when flexible pavements are 5 to 19 year€wmiective
maintenance will improve the ride quality and help to protect road surface without
improving the load bearing capgc Examples include surface treatments like chip or

slurry seal, patchingirack sealingdfilling potholes etc.
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d)
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Rehabilitation withOverlay:

Overlays are applied on flexible pavensetitat are in fair condition to prevent the
pavement from deterioratingnto the condition where more expensive major
rehabilitation or reconstruction is required. NDOT usually applies overlay when
flexible pavements are 8 to 20 years old. Overlays careiter functional or
structural according to pavement condition. Fumalooverlays include proactive
overlays from 2 to 3 inches for functional purposes such as smoothness requirement.
Structural overlays include thick overlays of 4 inches or greater for structural purpose
such as pavement stability.

Major Rehabilitation/Remnstruction:

Major rehabilitation or reconstruction is applied when the pavement is in poor or
failed condition where overlays are no longer effective. Examples include roadbed
modification or full depth removal and replacement of pavement structurairséati

flexible pavements.

5.2.NDOT Approach in Pavement Maintenance System

NDOT has been using two different approaches to implement maintenance

strategies to maintain its pavements in good serviceable conditenivo different

approaches include the PRisseem and time based schedule which are explained in the

following sections.

5.2.1.PRI System

PRI system uses the PRI points as an indicator of pavement condition. Based on

the PRI poing, it assigns certain repair strayeip maintain the pavement. The detaif
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the PRI system ha&e been previouslypresentedn chapter 3. NDOT usdbe PRI system
to maintain pavement sections on road category 5 (low volume roads)Tattle 1

shows the different type of repair strategies basati@RRI points.

5.2.2.Time Based Seldule

NDOT usesa time based schedule to maintain pavement sections on road
categories 1, 2, 3, and #hetime based schedule has a fixed time schedule to apply
various repair strategies to maintain pavement. This fixed time is different for different
road categories. Théme based schedule was established basedetaied analygs of
long term performance of the maintenance activities on the various road categories.
Table 17 shows the time based schedule for different road categories. NDOT does not
aubmatically apply repair treatments according to these schedules. However, pavements
are individually reviewed and the current and anticipated condition of the road is used to
determine the optimal timing for applyirige suitable repair strategy. For exaepoads
in prioritization category 1 are anticipated to need rehabilitation every eight years, but

may in fact require rehabilitation at any time between seven to ten(ygars

5.3.Recommended Enhanced PRI (PRIr) System

Since the NDOT PRI system incorporates roughneasd friction and the
enhanced PRI (PRImgxcludes both measurde assign PRI points, it will not be
reasonable to compare the PRIm systerie PRI criteriain assigmng repairstrategies
Hence,a new recommended enhaddPRI (PRIr) system was developed whaddlsboth

roughness and frictiormeasures tothe enhanced PRI (PRIm) pointSable 18
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summarizes the recommended systemlIr, for the calculaton of PRI pointstoward the
assignment of repair strategies

The main difference between the current NDOT PRI system and the
recommended PRIr system is that the PRIr system does not incorporate the influence of
functional class (or traffic level) fothe structural distresses i.eracking, rutting and
other distresseslowever, for functional failures like roughness and friction the impact of
functional class is kept same msthe current NDOT PRI systenthis adjustment is
considered practical since thenctional classifications believed to impactunctional
failuresbut not thestructural failuresThe PRIr system incorporates the influence of both
severity and extent levels in calculating PRI points for different types of cracking which
is lacking in the current NDOT PRI system. The recommended PRIr system is more
consistent with national standards and it is able to overcome the shortcadengBed
in the current NDOT PRI system. Hence, it is recommernl@dNDOT implements the

PRIr system.

5.4.Comparison of Different Pavement Maintenance Systems

A total of 35 different representative pavement segments on road categories 1, 2,
3, and 4 from NDOT maintenance dadaewereselected to study theorrelationamong
the different systers used to identify the appropriate maintenance activity for a given
road sectionTable19 shows the representative pavement segments selected. Selection of
representative pavement segment is done on the basis that each segment has received two
or more repair treatments (at least one with rehabilitation); and each segment is at least 5

mile in length. The PRI poistwerecollected for each selected representative pavement
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segment. Also, the corresponding time based repair activities and actual repair activities
were identified.Similarly, Recommended PRI (PRIr) was calculated for eatdcteel
representative segmeas perTable 18 Multiple values exist for the PRI/PRIr point for

each pavement segment because each mile of the pavement segment is evaluated
separately. It was decided to use the maximum and average values in the &malysis
represent the overall condition of a pavement segnidm. comparison oflifferent

rating indices (PRI and PRIwith corresponding repair activities (time based & actual)

wereperformed whichareexplained in the following sections.

5.4.1.Comparison betwednARI| and Time Based Schedule

The PRI system assigns repair strategy based on the PRI points according to
Table 1while thetime based schedule assigns repair strategies based on age of pavement
according toTable 17. Maintenance strategies suggestedtiiy PRI poins and time
based schedule are compared for each representative pavement s€geneaimparison
is performed for each maintenance category (i.e. preventive, corrective, overlay, and
major rehabilitation)The age othe pavement segment is countaftier reconstruction or
major rehabilitation (overlay) fothe time based schedulnalysis Tables20, 21, 22,
and 2 provide the maximum PRI poins, the actual repair activityapplied the
corresponding time based repair activiigcommendedand agreement betweéme two
systems forthe representative pavement sectidios road categories 1, 2, 3, and 4
respectively Similarly, Tables24, 25, 26 and Z provide theaveragePRI points,the
actual repair activitypplied the corresponding timéased repair activityecommended,

and agreement betwe#dretwo systems fotherepresentative pavement sections for road
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categories 1, 2, 3, andrédspectively Table 36 summarizes the agreement between PRI
points and time based schedule to propas®mmon repair strategyt is found that the
correlatiofagreementbetween PRI and time based schedule is not consistent with
different repair categoriesGood agreemenhas been observetbr preventive and
corrective maintenancactivitieswhile poor agreemerior overlay and reconstruction as
shown in Table 37. In addition the average value of PRI has good agreement for
preventive maintenance whillhe maximum value of PRI has good agreement for
correctiveand overlayactivities.Hence, or further analysighe average value is used for
preventive maintenance and maximum value for otietivities The percentage of
agreement between PRobintsand time based schedule is found to &8 7%, and

25% for preventivamaintenancecorrectivemaintenanceand overlayas shown infable

38. There is only one case for reconstruction alihfails to have any agreemefor
preventive maintenancehe PRI system suggests to apply repair work earlier than
suggested by time based schedule (TBS) fo¥ 20 cases. Similarly, for corrective
maintenancethe PRI systemsuggests earlier repair works than the TBS for 2bf%
cases and later for 3%f casesThe PRI system suggests that 17% of total cases need
overlay earlier and 58% later than suggestechbyliBS. For reconstruction, there is only
one case and PRI system suggests that it should be done later than as suggested by the

TBS.

5.4.2.Comparison between PRAnd Time Based Schedule
Similar to PRI and time based schedule comparifosmPRIr and time based

scheduleverecompared. Maintenance strategy lthea PRIris assigned as péiable 1



37

Maintenance tsategy suggested by both PRind time based schedule are compared for
each representative pavement segmeables28, 29, 30, and 3Iprovide the maximum

PRIr points, actual repair activitgpplied the corresponding time based repair activity
recommendedand agreement betwedhe two systems for representative pavement
sections for road categories 1, 2, 3, antedpectively Similarly, Tables32, 33, 34, and

35 provide the average PRboints,the actual repair activityapplied the corresponding

time based repair activityecommendedand agreement betweehe two systems for
representative pavement sections for road categories 1, 2, 3, rasgettivey. Table36
summarizes the agreement beén PRIrpoints and time based schedule to propase
common repair strategy.able 37summarizes the percentage of agreement betteen

PRIr system (maximum & average) and time based schedule in assigning common
maintenance strateg¥he percentage of agreemesifound to be 8%, 67%, and®25%

for preventive maintenance, cective maintenance and overlay as showiiable 38.

There is only one case for recamstion which fails to have any agreemefbr
preventive maintenancehe PRIr system suggests to apply repair work earlier than
suggested by TBS for 17%f cases. Similarly, for corrective maintenantee PRIr
systemsuggests earlier repair works thae fTBS for 21 %of cases and later for 1266
casesThePRIr system suggests that 8% of total cases need overlay earlier and 67% later
than as suggested by the TBS. For reconstruction, there is only one case and PRIr system

suggests that it should be ddater than as suggested by the TBS.
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5.4.3.Comparison between PRI and Actual Repair Activity

The PRI system assigns repair strategy based on the PRI points according to
Table 1 Maintenance strategy suggested by PRI ga@nt actual repair activity for each
representative pavement segmevere compared Tables39, 40, 41, and42 provide the
maximum and averageRl, theactual repair activityapplied and agreement betwetre
two systemsfor representative pavement sectidios road category 1, 2, 3, and 4
respectively Table 47 summarizes the agreement between the repair strategy suggested
by PRI poins andthe actual repair activityapplied It is clearthat agreement between
PRI and actual activity varies according to repair categdaple 48summarizeshe
percentage of agreement between the repair strategy suggéstedRI system
(maximum & average) and actual repair activithie percentage of agreeméntound to
be 93%, 83%, and 33% for preventive maintenance, corrective mainteandaaverlay
as shown inTable 49. However, no agreement has been found for reconstruétam.
preventive maintenance, the PRI system suggests to apply repair work earligrethan
actual repair activityfor 7% of cases. Similarly, for corrective maintenance, the PRI
system suggests earlier repair works thanatteal repair activityor 17 % of casesThe
PRI system suggests that 17% of toades need overlay earlier and/oater tharthe
actual repair activityFor reconstruction, there is only one case and PRI system suggests
that it should be done later thahe actual repair activityFigures 29shows the

distribution of PRI points witlthe time of application of thectua repair work
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5.4.4.Comparison betweenRr and Actual Repair Activity

The PRIr system assigns rap strategy based on the PRioints according to
Table 1 Maintenance strategy suggested by PRWints and actual repair activity for
each representative pavement segmamnecompared Tables43, 44 45, and46 provide
the maximum and average PRthe actual repair activityapplied and agreement
betweenthe two system$or representative pavement sections for road category 1, 2, 3,
and 4 respectively.Table 47summarizes the agreement betwebe re@mir strategy
suggested by PRpoints and actual repair activitylable 48summarizes the percentage
of agreement between the repair strategy suggdbedPRIr system (maximum &
average) and actual repair activifjhe percentage of agreemastfound to be93%,
78%, and33% for preventive maintenance, corrective maintengemoe overlay as shown
in Table49. However, no agreement has been found for reconstruéi@npreventive
maintenance, the PRIr system suggests to apply repair work ¢aalnthe actual repair
activity for 7% of cases. Similarly, for corrective maintenance, the PRIr system suggests
earlier repair works thathe actual repair activitfor 17 % of cases and later f&/%6 of
cases. The PRIr system suggests @&t of total caes need overlay later thtre actual
repair activity For reconstruction, there is only one case and PRIr system suggests that it
should be done later than as suggestethéactual repair activityrFigures 3Ghows the

distribution of PRi points withthetime of application of theactuad repair work
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CHAPTER 6 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The overall objective of this study was to develop an enhanced PRI system to
evaluate the condition of flexible pavements in Nevada and consider the possibility of
switching intothe PCI system. In addition, the correlation between the current PRI
system and the time based schedule was evalu@teel 88,000 data points were
coll ected from the historical Nevadaods pa
years Data units were converted indd®Cl compatible format and then compared to the
corresponding PRI valge It was observed thahe PCI systentypically betterrepresents
the existing pavement conditions since it incorpardegailed definitions for sevity and
extent levels for alltypes of pavement distresses. This will lead to more accurate
pavement maintenance assignmen®onversely, the absence of severity and/or extent
levels of some distresses in the current PRI system may not lead &pphepiate
maintenance strategies which will eventually result in increasing the repair ddsts
represents the main reason that NDOT supplements the current PRI system with a time
based schedule and actual field review of potential proj@ased on the lmserved
results, the following conclusions can be made:

1 A successful distress unit conversion from the PRI to PCI measurement units was
achieved in order to take advantage of utilizing all collected historical data which
will eventually serve in calculatinPCl values.

1 Upon the unit conversion, a moderate correlation was observed between PRI and
the corresponding PCI value3here was not any significant influence of traffic

level and geographical locations on the correlation between PRI and PCI values.
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1 To improve theshortcomings of the current PRI systean enhanced PRI system
that reflects both severity and extent levels rfarst of thepavement distresses
was developedt improved thestatisticalcomrelaion between the enhanced PRI
(PRIm) and PCI Vaes.

1 Recommended PRIr system was developed which includes roughness and friction
to the enhanced PRI system which is more comparable to the current PRI system.

1 There is a satisfactory agreement between current PRI system and time based
schedule for assigning preventive and corrective maintenance activities. However,
for overlay and major rehabilitation/reconstruction, there is not any significant
agreementSimilar agreement was observed for PRIr as of PRI and time based
schedule.

1 The agreement betweéme current PRI system and actual repair adggsits good
for preventive and satisfactory for corrective maintenance activities. Howewer,
overlay and major teabilitation/reconstruction, there is a low agreemédimne
level of agreement between the PRystemand actual activities is similar to that
of the current PRI system However, the PRIr system suggested delayed
application of overlayin 67% of casexompared to actual activity whilehe
current PRI system suggestdelayed application of overlay 50% of cases
Hence,the more ofterdelay of overlay applicationrecommended by the PRIr
systemcan savesignificant fundsvhich strengthens the usetbe PRIr system.

The study has the following recommendations:
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91 It is recommended to uste recommended enhanced PRI (PRIr) system to
evaluate the pavement condition and assign suitable repair catdgpsgeson the
following observations:

o The PRIr system prades high consistency with national standar@i.
PCI) in terms of level of severity and extefar various structural
distresses

o The PRIr systenmncorporateshe impact of functional classification on
functional distressase., roughness and friction

o ThePRIr systemshows the same level of agreement with the time based
schedule and actual activities as the current PRI system with one unique
feature; it recommended a delayed overlay activity in higher percent of

cases.
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Table 1. NDOT Maintenance Strategies for Flexible Pavemer(t})

Repair Category PRI Points
Preventive Maintenance (N) <50
Corrective Maintenance (M) 50 to 399
Overlay (O) 400 to 699
Major Rehabilitation (R) > 699
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Table 2. Summary of Current Pavement Rating Systems used within United States.

Distress type

Distress
Pavement Rating Alligator Longitudinal . . . point
Agency System Cracking Cracking Rutting Block Cracking Raveling (deduct
Extent| Severityl Extent| Severity Extent| Severity Extent| Severity Extent Severity €uation
Nevada DOT Pavelr:gg)t( Rating Vv r \% Vv r \% \% r r \ \%
Ohio poT | Pavement Conditio v v v Vv v v v Vv Vv r
Rating
ldaho poT |  Cracking Index, |, v v v r r Vv Vv r r r
Rutting Index
Washington Pavement Conditio
State DOT Rating v v v v v v v v v v v
North Caroling Pavement Conditio
DOT Rating V V r r V Vv r r V Vv V
University of
Wisconsin Pavement Surfacg r r r r r r r r r r r
. Evaluation and Rati
Madison
US Army Corpy Pavement Conditig Vv Vv v Vv v v v v v v v
(PCI) Index
GoodFairPoor
Oregon DOT Condition Rating \Y, V \% V r \% \% \% Vv \% \%
Texas DOT Condition Score \Y r V \Y \ V V r \/ V V
Minnesota DO] Pa"emg;‘;Q“a"ty Y, r v v r v Vv r v r v
Georgia DOT Pavemept Conditio Vv Vv r r r V \Y \Y \Y \Y \Y
Evaluation Systen
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Table 3: NDOT PRI Point Calculation Procedure (4)

DISTRESS / Terminal

Interstate (IR) only

Non IR, NHS, and STP w/ADT > 805

All Other Routes (Low Volume Roads)

Serviceability Index (TSI) T.S.I.=25 T.S..=25 T.S.1.=2.0
Ride Indicator fol
NV IRI PMS Points IRI PMS Points IRI PMS Points
smooth 0-40 0 0-80 0 0-90 0
Rl 41-70 100 81-100 100 91-130 100
medium 71-90 200 101-115 200 131-150 200
91-105 300 116-130 300 151-170 300
rough 106-115 400 131-160 400 171-200 400
> 115 500 > 160 500 > 200 500
Friction Number PMS Points Friction Number| PMS Points Friction Number PMS Points
2020 400 2t020 400 2t0 20 400
FRICTION 211030 250 211030 250 211030 250
31to 36 100 31to 36 100 31to 36 100
above 36 0 above 36 0 above 36 0
Average Rut Dep PMS Points Average Rut Dep PMS Points Average Rut Depf PMS Points
0 0.25" 0 0to 0.25" 0 0to 0.45" 0
RUTTING 0.26 to 1.00" (675.7 x RD)168.9 0.26 to 1.00" (675.7 x RD)1L68.9 0.46 to 1.19" (675.7 x RDB04.1
1.01to1.5" (392.2 x RD) + 111.§ 1.01to1.5" (392.2 x RD) + 111.§ 1.20to 1.7" (392.2 x RD) + 33.3
above 1.5" 700 above 1.5" 700 above 1.7" 700
FATIGUE A & Fatigue A = 1.5 x Extent Fatigue A = 1.5 x Extent Fatigue A = 1.0 x Extent
B or BLOCK B| Fatigue B = 2.00 x Extent Fatigue B = 2.00 x Extent Fatigue B = 1.50 x Extent
&C Block B £.00 x Extent Block B = 1.00 x Extent Block B = 0.50 x Extent
CRACKING Block C = 1.00 x Extent Block C = 1.00 x Extent Block C = 0.50 x Extent
NON PMS Points = Extent x (LC Severity Fa PMS PointsExtent x (LC Severity Facto PMS Points = Extent x (LC Severity Fac
WHEELPATH where LC Severity Factor is determined| where LC Severity Factor is determined where LC Severity Factor is determined f
LINEAR or crack width LC Severity Factor craclkwidth LC Severity Factor crack width LC Severity Factor
BLOCK A or < 1/4" 0.2 < 1/4" 0.2 < 1/4" 0.2
TRANSVERSH 1/4" to 7/8" 0.8 x (crack width) + . 1/4" to 7/8" 0.8 x (crack width) + .§ 1/4" to 7/8" 0.4 x (crack width) + .9
CRACKING > 7/8" 15 > 7/8" 1.5 > 7/8" 1.25
PATCHING 0.5 x Extent 0.5 x Extent 0.25 x Extent
Picture No. PMS Points Picture No. PMS Points Picture No. PMS Points
17(low) 0 17 (low) 0 17 (low) 0
FLUSHING 18 (moderate) 100 18 (moderate) 100 18 (moderate) 100
19 (severe) 250 19 (severe) 250 19 (severe) 250
Picture No. PMS Points Picture No. PMS Points Picture No. PMS Points
20(low) 100 20 (low) 100 20 (low) 100
RAVELING 21 (moderate) 250 21 (moderate) 250 21 (moderate) 250
22 (severe) 500 22 (severe) 500 22 (severe) 500




Table 4. Numerical Example onNDOT PRI Point Calculation

Distress Type | Extent Severity| PRI point equation PRI point
Fatigue Crack | A 100 ft 0.25in | 1.0 x Extent 100
Fatigue Crack | B 50 sq ft 0.30in | 1.5 x Extent 75
Longitudinal Cra¢ NA | 35 ft 0.78in | [0.4 x (crack width) + 0.9] x E 42
Transverse Crac| NA | 20 ft 0.20in | 0.2 x Extent 4
Block Crack A 75 sq ft 0.15in | 0.2 x Extent 15
Block Crack B 300sqft | 0.@in | [0.4 x (crack width) + 0.9] x E 330
Block Crack C 50 sq ft 0.35in | [0.4 x (crack width) + 0.9] X E 52
Rutting NA | NA 0.48in | (675.7 x Rut DeptBp4.1 20
Flushing NA | NA Low 0
Patching NA [100sqft | NA 0.25 x Extent 25
Raveling NA | NA Low 100
Roughness NA | 140 in/milg NA 200

Total PRI poirfBummation of individual PRI point) 963

*NA: Not Available
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Table 5. Severity and Extent Levels for DifferentDistresses for PCI System

i Severity Level
Distress y. . Extent
Type Low Medium High
Fatigue longitudinal fine craq light alligator crack w alllgat_or C“.ic.k'“g
. . . showing distinct | f&
Cracking not spalled light spalling ; - .
pieces with spallin
non filled crack > 3
or any crack
, 0.375%non filled craq surrounded by
Longitudinal nonfl_lleatrack <0.379 <3" or filled crack o] medium/ high seve
or filled crack of an . .
Transverse . o 1 any width surround¢ randomracking or| ft
width (filler in .
crack by light random a crack where

satisfactory conditio

cracking

approximately 4" ¢
pavement around
severely broken

Block crackin

non filled crack$.5"
or filled crack with ar

0.5" < non filled crac

non filled crack > 7

fe

width 2
Rutting 0.25'<rut deptk0.5" | 0.5" < rut deptiL.0" rut depth > 1.0" f2
Patching Good condition | Moderately Deterioral Badly Deteriorate( f&
. : sticky asphalt sticky asphalt
_ slight degree noticea noticeable noticeable
Bleeding : : f2
during a few daysaof, during a few weeks | several weeks of tf
year the year year
loss of aggregate > surface is very roug
Raveling NA per sq yard or clustg  pitted or may be fe

of missing coarse

aggregate are prese

completely remove

in places

*NA Not Available
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Table 6. Conversion of PRI Distress Format into PCI Distress Format

NDOT PRI System

PCI ASTM System

Conversion for NDOT distress format into PCI format

Distress i
) i Severity level
Type Type | severity| Extent Severitylevel Extent : : Extent
Low Medium High
A crack - crack low | medium| high crack |- crack width < 0.375%crack width3" | crack width > 3| crack length
Fatigue width | length 9 length 0.375" s = 9
cracking B cr_ack crack low | medium| high crack | - crack W'(.j.th ) 0.375%crack width1" crack width > 1| crack area
width area area 0.375
crack | crack . . crack (extent/510)
A | Width | length | 'OW| medium high} 5 o 1000
Bloc_k B cr_ack crack low | medium| high crack | crack V\,/.'dth Y 0.5"<crack width < 2| crack width > 2| crack area
cracking width area area 0.5
C cr_ack crack low | medium| high crack crack area
width area area
Longitudinal :
crack | crack . : crack | crack width " . .
Transverse| NA width | length low | medium| high length 0.375" 0.375" < crack width <| crack width > 3| crack length
cracking
. rut . . rutting 0.25'<rut " " | :
Rutting NA depth NA | low| medium| high area | depth<0.5" 0.5" < rut deptil.0 rut depth > 1.0} rutting ared
low,
Raveling | NA | medum NA | NA| medium| high| area NA low and moderate seve  high severity | raveling are
high
low, bleedin
Bleedig NA | medum NA | low| medium| high| area low severity medium severity high severity area 9
high
Patching | NA NA Area | low| medium| high| area low severity paatrceh;ng

*NA denotes there is no extent or severity or type for distresses.

51



Table 7. Example on Conversionof PRI Distressto PCI DistressFormat

NDOT Format

Corresponding PEbrmat

Type of Distress

Severity Extent Severity Extent
Crack width =0.2"| 100" Low 100"
Fatigue Type A Crack width = 0.9"| 100" Medium 100"
Crack width = 3.2"| 100" High 100"
Crack width = 0.2"| 100 sq in Low 100 sqin
Fatigue Type B Crack width = 0.9"| 100 sqin| Medium 100 sq in
Crack width = 1.2"| 102 sq in High 102 sq in
Crack width =0.4"| 100" Low 196 sq in
Block cracking Type 1 Crack width = 1.5"| 200" Medium 392 sq in
Crack width = 2.2"| 300" High 588 sq in
Crack width = 0.4"| 100sq in Low 100 sqin
Block cracking Type B{  Crack width = 1.5"| 200 sqin| Medium 200 sq in
Crack width = 2.2"| 300 sq in High 300 sgin
o Crack width =0.2"| 100" Low 100"
Longitudinal /Transve : .
Cracking Crack width=0.9"| 100" Medium 100"
Crack width = 3.2"| 100" High 100"
Rut depth = 0.3" N/A Low 100 sqin
Rutting Rut depth = 0.8" N/A Medium 300 sq in
Rut depth = 1.2" N/A High 500 sg in
Low N/A Medium 250 sqin
Raveling Moderate N/A Medium 500 sq in
Severe N/A High 750 sqin
Low N/A Low 100 sqin
Bleeding Moderate N/A Medium 300 sq in
Severe N/A High 500 sq in
Patching N/A 100 sq in Low 100 sq in




Table 8. Representative Sections

S.N. Route District
1 FRELO5 3
2 SR116 2
3 SR117 2
4 SR121 2,3
5 SR140 3
6 SR147 1
7 SR156 1
8 SR157 1
9 SR159 1
10 SR160 1
11 SR163 1
12 SR168 1
13 SR170 1
14 SR208 2
15 SR225 3
16 SR226 3
17 SR228 3
18 SR233 3
19 SR264 1
20 SR266 1
21 SR278 3
22 SR293 3
23 SR305 3
24 SR306 3
25 SR318 1,3
26 SR338 2
27 SR359 2
28 SR361 1,2
29 SR372 1
30 SR375 1
31 SR376 1
32 SR400 3
33 SR447 2
34 SR604 1
35 SR722 2,3
36 Us093 1,3
37 US095 1,2,3
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Table 9. Distribution of Data Points on Different Traffic Level

Traffic level Percentage ofdia
ADT =0,000 or ESAL > 540 24%
1,600 < ADT < 10,000 or 405 < ESAL <54 26%
400 < ADT < 1,600 or 270 < ESAL < 405 23%
ADT < 400 or ESAL < 270 27%

* ADT: Average Daily Traffic
*ESAL: Equivalent Standard Axle Load

Table 10. Distribution of Data Points on Different Geographical Districts

District Percentage ofdia
1 47.0%
2 15.4%
3 37.6%

Table 11 Deficiency in Current NDOT PRI System

Distress Deficiency
Fatigue cracking Nolevel o$everity
Block cracking Type B & C No level of severity
Patching No level of severity
Rutting Nolevel oéxtent
Flushing No level of extent
Raveling No level of extent




Table 12. Different Modification Equations for Enhanced PRI System

Modified PRI (PRIm) point equation

Distress Modification Rz value
low severity medium severity high severity

Modification I 0.60 x extent 0.80 x extent 1.00 x exten] 0.623
Fatigue cracking Type | Modification 2 (.80 x extent 1.00 x extent 1.20 x extent  0.630
Modification 3 1,00 x extent 1.20 x extent 1.40 x exten{ 0.628
Modification I 1,10 x extent 1.30 x extent 1.50 x exten] 0.627
Fatigue cracking Type | Modification 2 1.30 x extent 1.50 x extent 1.70 x extent 0.634
Modification 3 1,50 x extenf 1.70 x extent 1.90 x exten{ 0.633
Modification I 0.10 x extent 0.25 x extent 0.40 x exten{ 0.663
Block cracking Type B§ Modification 2 .20 x extent 0.35 x extent 0.50 x extent  0.665
Modification 3 .40 x extent 0.60 x extent 0.80 x exten] 0.643
Block cracking Type A|__Modification 1 0.20 (0.40 x crack width + 0.90) x exter| 1.25 0.702
Longitudindransverse | Modification 2 0.20 (0.80 x crack width + 0.55) x extent 1.25 0.705
cracking Modification3  0.20 (0.80 x crack width + 0.80) x exter]  1.50 0.703
Rutting Modification 1 0 675.7 x Rut depth68.9 700 0.711
Modification 2 0 392.2 x Rut depth + 111.8 700 0.725
. Modification 1 0.25 x extent 0.727

Patching .
Modification 2 0.50 x extent 0.724
. Modification 1 25 100 250 0.730

Flushing e
Modification 2 50 100 250 0.728
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Table 13. Enhanced PRI Point Calculation System

Distress PMS Points
Type
Average Rut .
Depth PMS Points
Ruttlng Oto 0.24" 0
0.25t0 1.5" (392.2 x RD) + 111.8
above 1.5" 700
PMS Points
. crack width i i
Fatigue A & Fatigue A Fatigue B | g, B & C cracki
B or cracking cracking
Block B & C < 1/4" 0.8 x Extent 1.3 x Extent 0.2 x Extent
Cracking 1/4'to 7/8" 1.0 x Extent 1.5 x Extent 0.35 x Extent
> 7/8" 1.2 x Extent 1.7 x Extent 0.5 x Extent
PMS Points = Extent x LC Severity Factor,
Non where LC severity factor is determined from:
Wheelpath
Linear or crackwidth LC Severity Factor
Block A or <1/4" 0.2
Transverse| ™ 115 7/g" 0.8 x (crack width) + 0.55
Cracking
> 7/8" 1.25
Patching 0.25 x Extent
Picture No. PMS Points
_ 17 (low) 25
Flushing
18 (moderate) 100
19 (severe) 250
Picture No. PMS Points
. 20 (low) 100
Raveling
21 (moderate) 250
22 (severe) 500
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Table 14. R? value for Roads onDifferent Road Categories

Prioritization PRIladjvs PCI | PRImvs PCI| Percentagarprovement
Category Revalue Revalue after Enhancement
1 0.656 0.786 19.82%
2 0.615 0.790 28.46%
3 0.563 0.700 24.33%
4 0.593 0.736 24.11%
5 0.514 0.714 38.91%

Table 15. R? value for Roads on Different Districts

District PRIladj vs PCI PRIm Percentagariprovement
Rzvalue Rzvalue after Enhancement
0.476 0.740 55.46%
0.590 0.760 28.81%
0.631 0.762 20.76%

Table 16. Repair Category Based on PCI value

PCI Repair Category
85-100 Preventive Maintenance
65- 85 Corrective Maintenance
40- 65 Overlay Maintenance

< 40 Reconstruction
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Table 17. Time Based Schedule for Different Road Categorigg)

Prioritization

Pavemen

Repair strategfbased on pavement age in years)

Preventive

Corrective

Roadway Categories Category Type | Maintenancd Maintenance Ov(c(e)r;ay Reco?;t)ructlor
(N) (M)
Interstates, Freeways and All Othe 1 AC Age<4 4<Age<8| Age=8 Age > 8
Controlledccesed Highways PCC Age<10 10<Age<1{ Age=18 Age > 18
NonControlledccess Highways with:
ADT > 10,000 or 2 AC Age <4 4<Age<10 Age=10 Age > 10
ESAL > 540
NonControllef\ccess Highways with:
1,600 < AD310,000 or 405 < ES#A40
AND 3 AC Age <4 4<Age<12 Age=12 Age > 12
National Highway Systemt&s with
ADT<10,000
NonControllegiccess Highways off
the National Highway System with: 4 AC Age<4 | 4<Age<1y Age=15  Age>15
400 < AD¥ 1,600 or 270ESAL< 405
NonrControllegiccess Highways off
the National Highway System with: 5 AC Age<4 | 4<Age<2(0 Age=20| Age>20

ADT<400
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Table 18. Recommended Enhanced PRI (PRIr) System

DISTRESS / Terminal

Interstate (IR) only

Non IR, NHS, and STP w/ADT > 805

All Other Routes (Low Volume Roads)

Serviceability Index (TSI) T.S.1.=25 T.S..=25 T.S.I.=2.0
Ride Indicatg IRI PMS Points IRI PMS Points IRI PMS Points
smooth 0-40 0 0-80 0 0-90 0
41-70 100 81-100 100 91-130 100
IRI medium 71-90 200 101-115 200 131-150 200
91-105 300 116-130 300 151-170 300
rough 106-115 400 131-160 400 171-200 400
> 115 500 > 160 500 > 200 500
Friction Numbel PMS Points Friction Numbe| PMS Points FrictiofNumber PMS Points
21020 400 21020 400 21020 400
FRICTION 21to 30 250 21t0 30 250 21to 30 250
31to 36 100 31to 36 100 31to 36 100
above 36 0 above 36 0 above 36 0
Avg Rut Depth PMS Points Avg Rut Depth PMS Points Avg Rut Depth PMS Points
RUTTING 0to 0.25" 0 0to 0.25" 0 0to 0.25" 0
0.26 to 1.5" (392.2 x RD) + 111.8 0.26to 1.5" (392.2 x RD) + 111.8 0.26 to 1.5" (675.7 x RBB04.1
abovel.5" 700 above 1.5" 700 above 1.5" (392.2 x RD) + 33.3
Crack width Fatigue A Fatigue B | BlockB & C Fatigue A Fatigue B Block B & C Fatigue A Fatigue B| BlockB & C
FAB-Ir_Igé:JIE Qgg 9 <1/4" 0.8 x Extent 1.3 x Exten{ 0.2 x Extent 0.8 x Extent 1.3 x Extent| 0.2 x Extent 0.8 x Extent | 1.3 x Exten] 0.2 x Extent
CRACKING 1/4" to 7/8" 1.0 x Extent | 1.5 x Exten{ 0.35 x Exten| 1.0 x Extent 1.5 x Extent| 0.35 x Exten 1.0 x Extent | 1.5 x Exten] 0.35 x Exten
> 7/8" 1.2 x Extent 1.7 x Exten{ 0.5 x Extent 1.2 x Extent 1.7 x Extent| 0.5 x Extent 1.2 x Extent | 1.7 x Exten| 0.5 x Extent
PMS Points = Extent x (LC Severity Factd PMS Points = Extent x (LC Severity Facto] PMS Points = Extent x (LC Severity Factq

NON WHEELPAT

Where LC Severity Factetsrmined from:

Where LC Severity Factor is determined frg

Where LC Severity Factor is determined fr]

LINEAR or BLOC crack width LC Severity Factor crack width LC Severity Factor crack width LC Severity Factor
A or TRANSVERS < 1/4" 0.2 <1/4" 0.2 <1/4" 0.2
CRACKING 1/4" to 7/8" 0.8 x (crack width) + .55 1/4" to 7/8" 0.8 x (crack width) + .55 1/4" to 7/8" 0.4 x (crack width) + .4
> 7/8" 1.25 > 7/8" 1.25 > 7/8" 1.25
PATCHING 0.25 x Extent 0.25 x Extent 0.25 x Extent
Picture No. PMS Points Picture No. PMS Points Picture No. PMS Points
17 (low) 25 17 (low) 25 17 (low) 25
FLUSHING 18 (moderate) 100 18 (moderate) 100 18 (moderate) 100
19 (severe) 250 19 (severe) 250 19 (severe) 250
PicturéNo. PMS Points Picture No. PMS Points Picture No. PMS Points
RAVELING 20 (low) 100 20 (low) 100 20 (low) 100
21 (moderate) 250 21 (moderate) 250 21 (moderate) 250
22(severe) 500 22 (severe) 500 22 (severe) 500




Table 19. Representative Pavement Segments for Maintenance Analysis

Route ID Route County Cum mile
SR157 1 CL SR157 Clark 12.716 19.659
SR169 1 CL SR169 Clark 5.82012.118
SR208 1 DO SR208 Douglas 0.169 8.796
SR225 1 EL SR225 Elko 66.893 76.945
SR228 1 EL SR228 Elko 20.27230.525
SR321 1 LN SR321 Lincoln 0.000-5.113
SR339 1 LY SR339 Lyon 6.803 11.523
SR341 1 LY SR341 Lyon 0.134 4.899
SR341 2 ST SR341 Storey 4,113 10.84Q
SR372_1 NY SR372 Nye 0.000-4.801
SR429 1 WA SR429 Washoe 0.032 7.824
SR431 1 WA SR431 Washoe 18.694 23.050
SR445 1 WA SR445 Washoe 15.059 20.059
SR589 1 CL SR589 Clark 21.44025.343
SR596 1 CL SR596 Clark 37.88042.007
US050 1 CH US050 Churchill 0.000 11.234
US050 2 CH US050 Churchill 21.708 31.384
US050 3 CH USO050 Churchill 60.484 70.923
US050 4 CH US050 Churchill 79.91385.961
US050 5 EU USO050 Eureka 38.09147.385
US050 6 LA USO050 Lander 0.068 23.326
US093 1 CL uS093 Clark 52.09567.981
US093 2 LN Us093 Lincoln 80.290 92.489
US093 3 LN US093 Lincoln 109.319131.571
US093 4 LN Us093 Lincoln 147.425172.401
Us093 5 WP US093 White Pine 11.02526.365
Us093 6 WP Us093 White Pine 54.096 63.896
US095 1 CH US095 Churchill 0.000 15.594
US095 2 CL US095 Clark 124.777132.905
US095 3 ES US095 Esmeralda 0.000-5.736
US095 4 MI US095 Mineral 50.126 62.311]
US095 5 Ml US095 Mineral 83.94592.141
US095 6 NY US095 Nye 28.81756.234
US095 7 NY US095 Nye 61.48272.003
US095 8 NY US095 Nye 85.268 95.278
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Table 20. Agreement between PR[maximum) and Time Based Schedulér Road Category 1

Road PRI Repair assigne Agreemeiiietween PRI(maximum) g
oa Vi i Time Bsed Schedule
Categon Route ID Year (maximun Actual Activity bySTered biase
chedule N M 0 R
9/23/2007 140 1" coldmill, 2" PBS with (¢
1 US095 2 G 7/8/2004 14 Flush seal N Yes Yeg NG N
9/23/201( 210 M
3/3/2011 850 2" coldmill, 2" PBS with ( O]

*N: Preventive maintenance

*M: Corrective maintenance

*O: Rehabilitation with Overlay

*R: Reconstruction

*1: Both PRI (maximum) and time based schedule recommend preventive maintenance. Hence, there is agreement.
*2: Both PRI (maximum) and time based schedule recommend corrective maintenance. Hence, there is agreement.
*3; PRI (maximum) recommends nemtiast and time based schedule suggest for overlay. Hence, there is no agreement.
*: No sufficient data to compare PRI (maximum) and time based schedule in assigning repair category.



Table 21. Agreement between PR[maximum) and Time Based Schedule for Road Category 2

R_epair Agreement between @rAximum)
CZ%Z%W Route ID Year (mzi(Fizr:]um Actual Activity ??r?g%zdsg and Time based Schedule
Schedule N M @] R
6/26/2000 750 8" RBM, 2.5" PBS with OG
SR341 1Y | 6/26/2004 300 N No Yes No NA
7/1/2011 323 Chip Seal M
4/29/2002 921 8" RBM, 5" PBS with OG
SR372_1_NY 4/29/2006 0 N Yes Yes NA NA
11/3/2011 295 1" coldmill, 2" PBS with OG M
5/20/2004 400 2" coldmill, 2.5" PBS with OG
SR431_1 W/ 5/20/2008 500 N No Yes NA NA
3/1/2012 400 C&G-2.75" coldmill, 2" PBS with M
2/3/2003 500 3.75" coldmill, 3" PBS with OG
SR589 1 CI 6/18/2007 450 Flush seal N No Yes NA NA
2 2/3/2011 200 M
2/3/2003 600 2.75" coldmill, 2" PBS with OG
SR596_1 Cl 5/2/2005 100 Flush seal N No Yes NA NA
2/3/2011 300 M
12/30/2002 592 2" cold recycle, 3" PBS with OG
US095 1 _CH 12/30/200¢ 5 N Yes Yes NA NA
7/1/2011 100 Chip seal M
3/31/1997 1359 8" RBM, 4" PBS with OG
3/31/2001 0 N
US095_3 EY 5/17/2005 0 Flush seal Yes No No NA
3/31/2007 0 M
3/31/2008 0 @]
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Table 21 Agreement between PR[maximum) and Time Based Schedule for Road Category 2 (Coréd)

Repair | Agreement between @Riximum) ang
Road Route ID Year PRI Actual Activity assigned b Time based Schedule
Categony (maximum Time base
Schedule N M O R
2/1/1999 1444 8" RBM, 3.5" PBS with OG
2/1/2003 0 N
US095_4 M 6/6/2006 0 Flush seal Yes Yes No NA
2/1/2009 52 M
8/5/2011 125 1" coldmill, 2" PBS with OG O
12/30/200 815 2" coldecycle, 3" PBS with O(
Us095 5 M 12/30/200 6 N Yes Yes NA NA
7/1/2011 400 chip seal M
4/1/1999 1070 | 2.5" PBS with OG
4/1/2003 14 N
US095 6 N| 5/5/2005 58 Flush seal Yes Yes No NA
2 4/1/2009 150 M
4/1/2011 390 @)
5/8/1998 1300 3" cold recycle, 3" PBS with C
5/8/2002 0 N
US095 7 N| 9/16/2004 0 Flush seal Yes Yes No NA
5/8/2008 150 M
4/14/2011 150 2" mill, 2" PBS with OG @)
4/20/1999| 1040 | 3" cold recycle, 2.5" RB8& OG
4/20/2003 0 N
US095 8 N| 6/16/2005 8 Flush seal Yes Yes No NA
4/20/2009 50 M
4/20/2011 171 N
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Table 22. Agreement between PR{maximum) and Time Based Schedule for Road Category 3

Repair | Agreement between @RIximum
Road PRI o assigned and Time based Schedule
Categon Route ID Year (maximum Actual Activity bt))/ Time
ased N M e) R
Schedule

6/14/2001 500 1" stress relief course, 1.5" PBS wit
6/14/2005 6

SRIST_ 1 Clro/2/2007| 21 | Flush seal N ves | No | NA - NA
6/14/2011 765 M
12/13/2001 593 8" RBM, 3" PBS with OG
12/13/2004 0 N

SR339_1L L5 32006 0 | Flush seal ves | Yes | NA ) NA
12/13/2011 198 M
3/16/1999 545 2" coldmill, 2.5" PBS with OG

SR341 2 S| 3/16/2003 0 N Yes No Yes NA
7/14/2011 588 2" coldmill, 2.5" PBS with OG M

3 7/11/2001 842 8" RBM, 3.5" PBS with OG

SR445 1 W, 8/17/2005 0 roadway cap N Yes No NA NA
7/11/2011 48 M
1/29/1996 1241 8" RBM, 4" PBS with OG
1/29/2000 200 N

US050_1 C 1/29/2008 200 M No Yes No NA
6/9/2010 258 Chip seal & flush seal O
6/1/1999 435 2" PBS with OG
6/1/2003 10 N

US00_2 CF 212006] 4 | Flush seal ves | No | No ) NA
6/1/2011 1030 M
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Table 22. Agreement between PR{maximum) a n d

Ti me

Based

Schedul e for

65

Road

Repair assigne

Agreement between @rAximum

Cgt%Z%r) Route ID Year (m;(?rLum Actual Activity by Time baseq and Time based Schedule
Schedule N M 0] R

4/22/199¢ 819 T7 blade laid, 2" PBS with OG

US050_3_CI 4/22/200( 272 N No Yes NA NA
9/11/2007 385 Chip seal M
4/5/1999 903 2.5" PBS with OG

US050_4_CJ 4/5/2003 196 N No Yes NA NA
4/19/2007 257 Chip seal M
4/15/199] 1200 | 2" cold recycle, 2.5" PBS with
4/15/200: 21 N

US050 5 El - Yes Yes Yes NA
7/26/2004 70 Chip seal & flush seal M
4/15/2009 409 0]

3 5/27/1997 1128 | 2" coldmill, 2" PBS with OG

5/27/200] 0 N

US050_6_L4 8/2/2006 100 Chip seal & fog seal M Yes Yes Yes No
5/27/2009 400 0]
5/27/2017 228 8" RBM, 5" PBS with OG R
4/1/1999 1600 | 3.5"to 4.75" PBS with OG

US093 1 _Cj 4/1/2003 40 N Yes No NA NA
5/18/201] 561 Chip Seal M
3/22/199¢4 1257 | 2.5" PBS with OG

US093_6_W,| 3/22/200: 41 N Yes Yes NA NA
8/2/2011 337 Microsurfacing M
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Table 23. Agreement between PR[maximum) and Time Based Schedule for Road Catego#/

Road bR N asSiZFr)\Zic:I by Agreement between @Riximum
Category ROUEID | Year | o Actual Activity Time based and Time based Schedule
Schedule N M 0] R
1/24/200! 720 2" PBS with O@vith or without fabr
SR169_1 C 1/24/200% 400 N No Yes NA NA
6/3/2010 199 Chipseal M
SR208. 1. 1/27/200yf 946 3" coldmill, 5" PBS with OG Ves NA NA NA
9/15/201 0 Flush Seal N
2/25/200¢ 146 3" cold recycle, 2" PBS with OG
4 SR225_1 E 2/25/200¢ 110 N No No NA NA
7/1/2011 650 Chip seal M
4/5/2000 650 2" PBS with OG
SR228 1 F| 4/5/2004 0 N Yes | Yes | NA NA
8/20/200¢ 86 Chip seal & flush seal M
6/1/2000 513 2" PBS with OG or chip seal
SR321 1 L|6/1/2004| 400 N No | Yes | NA NA
8/22/200] 200 chip seal & flush seal M
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Table 23. Agreement between PR(maximum) and Time Based Schedule for Road Categorsy

(Cont dé)

Repair Agreement betw_een PRI
oot | Roued | vear | PR poualpcty | Sesgnedny (T S0 Tme bese
Schedule| N M @) R
12/19/200; 536 3" cold recycle, 2" PBS with OG
SR429 1 W,| 12/19/200| 0 N Yes NA NA NA
6/8/2010 128 Flush seal
5/27/1999 995 2" PBS with chip seal
US093_2 LI 5/27/2003 60 N No Yes NA NA
9/16/2008 100 Chipseal & flush seal M
6/1/2000 605 2" cold recycle, 2" T2 PBS with chip
4 US093 3 LI 6/1/2004 250 N No No NA NA
5/18/2011 618 Chip Seal M
6/1/2000 840 2" cold recycle, 2.5" T2 PBS with chi
US093 4 LI 6/1/2004 50 N Yes | Yes NA NA
6/20/2007 55 Chip seal & flush seal M
4/22/1998 374 1.5" PBS with chip seal
US093 5 W, 4/22/2002 30 N Yes | Yes NA NA
6/26/2007 212 Chip seal M
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Table 24. Agreement between PR(Average)and Time Based Schedule for Road Category

Repair assigned |

Agreement between PRI (Averi

Road | poteID | Year PRI Actual Activity Time based and Time based Schedule
Category (Average Schedul
chedule N M o] R

9/23/2007 15 1" coldmill, 2" PBS with OG

718/2004 1 Flush seal N

1 US095 2 C Yes Yes Yes NA

9/23/201( 103 M
3/3/2011| 468 | 2" coldmill, 2" PBS with OG @)
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Table 25. Agreement between PR(Average)and Time Based Schedule for Road Categorg

Repair assigng

Agreement between PRI (Averg

Road Route ID Year PRI Actual Activity by Timedsed and Time based Schedule
Category (Average Schedule N M o R
6/26/2000f 575 | 8"RBM, 2.5" PBS with OG
SR341 1 L) 6/26/2004| 120 N No Yes No NA
7/1/2011 176 | Chip Seal M
4/29/2002| 487 | 8" RBM, 5" PBS with OG
SR372_1_NJ 4/29/2006 0 N Yes Yes NA NA
11/3/2011| 129 | 1" coldmill, 2" PBS Wit M
5/20/2004 81 2" coldmill, 2.5" PBS with OG
SR431_1 W, 5/20/2008 67 N No No NA NA
3/1/2012 36 C&G-2.75" coldmill, 2" PBS with M
2/3/2003 205 | 3.75" coldmill, 3" PBS with OG
SR589 1 C| 6/18/2007| 125 | Flustseal N No Yes NA NA
2 2/3/2011 60 M
2/3/2003 251 2.75" coldmill, 2" PBS with OG
SR596_1 C| 5/2/2005 25 Flush seal N Yes Yes NA NA
2/3/2011 114 M
12/30/200] 125 | 2" cold recycle, 3" PBS with OG
US095_1_CJ| 12/30/200 0 N Yes No NA NA
7/1/2011 3 Chip seal M
3/31/1997| 692 8" RBM, 4" PBS with OG
3/31/2001 0 N
US095_3 E{ 5/17/2005 0 Flush seal Yes No No NA
3/31/2007 0 M
3/31/2008 0 @]
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Table 25 Agreement between PRIAverage)and Time Based Schedule for Road Categorg (Contd...)

Repair assigne

Agreement between PRI (Avers

Road Route ID Year PRI Actual Activity by Timedsed and Time based Schedule
Categony (Average Schedule N v ) R
2/1/1999 515 8" RBM, 3.5" PBS with OG
2/1/2003 0 N
US095_4_ M 6/6/2006 0 Flush seal Yes No No NA
2/1/2009 2 M
8/5/2011 13 1" coldmill, 2" PBS with OG O
12/30/200] 238 2" cold recycle, 3" Ridth OG
US095_5 M 12/30/200f 1 N Yes No NA NA
7/1/2011 22 chip seal M
4/1/1999 529 | 2.5" PBS with OG
4/1/2003 1 N
US095 6 N| 5/5/2005 5 Flush seal Yes No No NA
2 4/1/2009 11 M
4/1/2010 108 0]
5/8/1998 712 3" cold recycle, 3" PBS with OC
5/8/2002 0 N
US095 7 N| 9/16/2004 0 Flush seal Yes No No NA
5/8/2008 33 M
4/14/2011 42 2" mill, 2" PBS with OG 0]
4/20/1999| 395 | 3" cold recycle, 2.5" PBS with C
4/20/2003 0 N
US095_8_N| 6/16/2005 4 Flush seal Yes No No NA
4/20/2009 13 M
4/20/2011 56 N
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Table 26. Agreement between PR(Average)and Time Based Schedule for Road Categoly

Repair Agreement between PRI (Aver
CI;[% Z%f) Route ID Year ( A\I/Dngge Actual Activity %s;lgr:gé)y and Time based Schedule
Schedule N M O R

6/14/2001| 338 1" stress relief course, 1.5" PBS wil

SR157_1 C 6/14/2005 1 N Yes | Yes NA NA
9/12/2007 10 Flush seal
6/14/2011| 160 M
12/13/200; 151 | 8" RBM, 3" PBS with OG

SR339 1 L 12/13/200 0 N Yes No NA NA

— — | 5/3/2006 0 Flush seal

12/13/201 40 M
3/16/1999| 306 | 2" coldmill, 2.5" PBS with OG

SR341 2 S} 3/16/2003 0 N Yes | Yes No NA
7/14/2011| 298 | 2" coldmill, 2.5" PBS with OG M

3 7/11/2001| 426 8" RBM, 3.5" PBS with OG

SR445 1 W, 8/17/2005 0 roadway cap N Yes No NA NA
7/11/2011 7 M
1/29/1996| 570 | 8" RBM, 4" PBS with OG
1/29/2000 17 N

UsS050_1 C Yes No No NA
1/29/2008 8 M
6/9/2010 115 | Chip seal & flush seal @]
6/1/1999 326 | 2" PBS with OG

US050 2 C 6/1/2003 L N Yes Yes No NA
4/21/2006 1 Flush seal
6/1/2011 272 M
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Table 26 Agreement between PR(Average)and Time Based Schedule for Road Categoly

(Cont dé)

Road PRI N Repajr assigne Agreemer_u between PRI (Aver
Categon Route ID Year (Average) Actual Activity bySTlmeased and Time based Schedule
chedule N M e) R

4/22/1996 625 T7 blade laid, 2" PBS with OG

US0503_CH| 4/22/2000 131 N No Yes NA NA
9/11/2007 87 Chip seal M
4/5/1999 732 2.5" PBS with OG

US050_4_C} 4/5/2003 60 N No Yes NA NA
4/19/2007 75 Chip seal M
4/15/1997 482 2" cold recycle, 2.5" PBS with

US050_5_EL 4/15/2001 2 : N Yes No No NA
7/26/2005 7 Chip seal & flush seal M
4/15/2009 178 O

3 5/27/1997 564 2" coldmill, 2" PBS with OG

5/27/2001 0 N

US050_6 LA 8/2/2006 5 Chip seal & fog seal M Yes No No No
5/27/2009 152 O
5/27/2012 46 8" RBM, 5" PBS with OG R
4/1/1999 604 3.5"to 4.75" PBS with OG

US093_1_CJ 4/1/2003 4 N Yes | Yes NA NA
5/18/2011 106 Chip Seal M
3/22/1999 476 2.5" PBS with OG

US093_6_W| 3/22/2003 3 N Yes | Yes NA NA
8/2/2011 104 Microsurfacing M
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Table 27. Agreement between PR(Average)and Time Based Schedule for Road Catego#/

Road BRI N asSiZFr)lii(; oy Agreement between PRI (Avere
Categon Route ID | Year (Average Actual Activity Time beed and Time based Schedule
Schedule N M O R
1/24/200] 310 2" PBS with O®@iith or without fabr
SR169 1 (| 1/24/200% 32 N Yes Yes NA NA
6/3/2010 73 Chipseal M
1/27/2004 371 3" coldmill, 5" PBS with OG
SR208 1 Yes NA NA NA
9/15/201( 0 Flush Seal N
2/25/200¢ 31 3" cold recycle, 2" PBS with OG
4 SR225 1 E| 2/25/200¢ 61 N No Yes NA NA
7/1/2011 298 Chip seal M
4/5/2000 426 2" PBS with OG
SR228 1 _E| 4/5/2004| 0 N Yes | No NA | NA
8/20/200¢ 8 Chip seal & flush seal M
6/1/2000 392 2" PBS with OG or chip seal
SR321 1 L[ 6/1/2004| 133 N No | Yes | NA | NA
8/22/2007 80 chip seal & flush seal M
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Table 27. Agreement between PR(Average)and Time Based Schedule for Road Catego#/

(Cont dé)

Road bR N assi(;ﬁzi(; by Agreement between PRI (Ave
Categon RoutdD Year (Average Actual Activity Time keed and Time based Schedule
Schedule | N M o R
12/19/200] 263 | 3" cold recycle, 2" PBS with OG
SR429_1 W, 12/19/200 0 N Yes NA NA NA
6/8/2010 10 Flush seal
5/27/1999| 423 | 2" PBS with chip seal
US093_2_ LI 5/27/2003 4 N Yes No NA NA
9/16/2008 23 Chip seal & flush seal M
6/1/2000 302 | 2" cold recycle, 2" T2 PBS with chip
4 US093 3 LI 6/1/2004 26 N Yes | Yes NA NA
5/18/2011| 106 | Chip Seal M
6/1/2000 376 2" cold recycle, 2.5" T2 PBS with ch
US093 4 LI 6/1/2004 8 N Yes No NA NA
6/20/2007 8 Chip seal & flush seal M
4/22/1998| 223 | 1.5" PBS with chip seal
US093 5 W, 4/22/2002 4 N Yes | Yes NA NA
6/26/2007 82 Chip seal M
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Table 28. Agreement between PRIr (maximum) and Time Base&chedule for Road Category 1

Repair assigne

Agreement between PRIr (maxir

Road | poteiD | vear PRIr Actual Activity by Time based and Time based Schedule
Category (maximun Schedule
N M O R
9/23/200] 84 1" coldmill, 2" PBS with OG
1 US095_2 O 7/8/2004 218 flush seal N No Yes No NA
9/23/201 158 M
3/3/2011 367 2" coldmill, 2" PBS with OG O
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Table 29. Agreement between PRIr (maximum) and TimeBased Schedule for Road Category 2

R_epair Agreement between PRIr (maxi
Road Route ID Year PRIr Actual Activity assigned by ’ and Time based Sche(dule
Category (maximum Time bsed
Schedule N M ®) R
6/26/2000 964 8" RBM, 2.5" PBS with OG
SR341_1 LY 6/26/2004 225 N No Yes No NA
7/1/2011 315 Chip Seal M
4/29/2002 926 8" RBM, 5" PBS with OG
SR372_1_NY 4/29/2006 0 N Yes Yes NA NA
11/3/2011 238 1" coldmill, 2" PBS with OG M
5/20/2004 400 2" coldmill, 2.5" PBS with OG
SR431_1_W}/ 5/20/2008 500 N No Yes NA NA
3/1/2012 400 C&G-2.75" coldmill, 2" PBS with M
2/3/2003 400 3.75" coldmill, 3" PBS with OG
SR589_1_Cli 6/18/2007 400 flush seal N No Yes NA NA
2 2/3/2011 200 M
2/3/2003 400 2.75" coldmill, 2" PBS with OG
SR596_1_Cl 5/2/2005 100 flush seal N No No NA NA
2/3/2011 510 M
12/30/200: 583 2" cold recycle, 3" PBS with OG
US095_1_CH 12/30/200¢ 5 N Yes | Yes | NA NA
7/1/2011 100 chip seal M
3/31/1997 905 8" RBM, 4" PBS with OG
3/31/2001 0 N
US095_3_ES 5/17/2005 0 flush seal Yes No No NA
3/31/2007 0 M
3/31/2008 0 o]
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Table 29.Agreement between PRIl ma x i mu m)

and

Ti me

Based

Schedul

e

Road PRIF N Repqir assigne Agreemen_t between PRIr (maxil
Route ID Year . Actual Activity by Timedsed and Time based Schedule
Category (maximum Schedule N Y 5 =
2/1/1999 1138 8" RBM, 3.5" PBS with OG
2/1/2003 0 N
US095_4MI | 6/6/2006 0 flush seal Yes No No NA
2/1/2009 36 M
8/5/2011 77 1" coldmill, 2" PBS with OG 0
12/30/200] 494 2" cold recycle, 3" PBS with (
US095 5 M 12/30/200¢ 6 N Yes Yes NA NA
7/1/2011 400 chip seal M
4/1/1999 928 2.5" PBS with OG
4/1/2003 218 N
US095_6_N| 5/5/2005 210 flush seal No Yes No NA
2 4/1/2009 105 M
4/1/2011 343 0
5/8/1998 640 3" coldecycle, 3" PBS with O
5/8/2002 0 N
US095_7_N| 9/16/2004 0 flush seal Yes Yes No NA
5/8/2008 80 M
4/14/2011 105 2" mill, 2" PBS with OG @)
4/20/1999 805 3" cold recycle, 2.5" PBS with
4/20/2003 0 N
US095_8_N| 6/16/2005 8 flush seal Yes Yes No NA
4/20/2009 75 M
4/20/2011] 118 N

f

o
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Table 30. Agreement between PRIr (maximum) and Time Based Schedule for Road Category 3

Repair Agreement between PRIr
CZ%Z%Q Route ID Year (maP;ierr:um ActuaRctivity ?}Q’;‘ggi db) (maxmugg%sgﬁlg ime baseq
Schedule N M @) R

6/14/2001] 710 1" stress relief course, 1.5" PBS wi

SR157 1 C 6/14/2005 5 Yes No NA NA
9/12/2007 21 flush seal N
6/14/2011 638 M
12/13/200 587 8" RBM, 3" PBS with OG

SR339_1 L) 12182000 0O N Yes | Yes | NA | NA
5/3/2006 0 Flush seal
12/13/201 179 M
3/16/1999 488 2" coldmill, 2.5" PBS with OG

SR341_2_S| 3/16/2003 0 N Yes No Yes NA

3 7/14/2011 581 2" coldmill, 2.5" PBS with OG M

7/11/2001 702 8" RBM, 3.5" PBS with OG

SR445_1_W 8/17/2005 0 roadway cap N Yes | No NA NA
7/11/2011 26 M
1/29/1996 1387 | 8" RBM, 4" PBS with OG

UsS050 1 C 1/29/200 200 N No Yes No NA
1/29/2008 200 M
6/9/2010 245 chip seal & flush seal ®)
6/1/1999 451 2" PBS with OG

US0s0_2_ct2/1/2003; 8 N Yes | No | No | NA
4/21/20086 4 flush seal
6/1/2011 778 M
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Table 30LAgr eement

bet ween PRIT

( maxi mum)

and

Ti

me

Based

Road PRIr Repair assigng Agreement between PRIr (maximur
ivi i Time based Schedule
Category RoutdD Year (maximum Actual Activity bySTlrr?eased
chedule N M 0 R

4/22/199¢ 958 T7 blade laid, 2" PBS with O

US050_ 3 ClI 4/22/200( 282 N No Yes NA NA
9/11/200° 299 chip seal M
4/5/1999 1028 2.5" PBS with OG

US050 4 CI 4/5/2003 158 N No Yes NA NA
4/19/200] 200 chip seal M
4/15/199° 950 2" cold recycle, 2.5" PBS witl

US050_5,_E-A/15/2001 16 N Yes | Yes | Yes | NA
7/26/200! 53 chip seal & flush seal M
4/15/200¢ 409 @)

3 5/27/1991 1186 | 2" coldmill, 2" PBS with OG

5/27/200: 0 N

US050_6_L4 8/2/20060 100 | chip seal & fog seal M Yes Yes Yes No
5/27/200¢ 400 @)
1/15/201: 186 8" RBM, 5" PBS with OG R
4/1/1999 1180 3.5"to 4.75" PBS with OG

US093 1 C| 4/1/2003 30 N Yes No NA NA
5/18/201; 436 Chip Seal M
3/22/199¢4 1216 2.5" PBS with OG

US093 6_W,| 3/22/200 32 N Yes Yes NA NA
8/2/2011 213 Microsurfacing M
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Table 31. Agreement between PRIr (maximum) and Time Based Schedule for Road Category 4

R_epair Agreement between PRIr (maxif
Road Route ID Year PRIr Actual Activity assigned by and Time based Schedule
Category (maximum Time bsed
Schedule N M O R

1/24/200] 642 2" PBS with O®@iith or without fabri

SR169_1 C 1/24/200¢ 400 N No Yes NA NA
6/3/2010 186 Chipseal M

[ n H n H

SR208 1 1/27/200 713 3" coldmill, 5" PBS with OG Yes NA NA NA
9/15/201( 0 Flush Seal N
2/25/200:¢ 226 3" cold recycle, 2" PBS with OG

4 SR225 1 E 2/25/200¢ 108 N No No NA NA

7/1/2011] 670 Chip seal M
4/5/2000 955 2" PBS with OG

SR228 1 E 4/5/2004 0 N Yes Yes NA NA
8/20/200¢ 79 chip seal & flush seal M
6/1/2000 538 2" PBS with OG or chip seal

SR321 1 L| 6/1/2004 400 N No Yes NA NA
8/22/2007 200 chip seal & flushal M
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Table 31. Agreement between PRIr (maximum) and Ti
Repair Agreement between PRIr
assigned (maximum) and Time basec
Road Route ID Year PRIr Actual Activit by Time Schedule
Category (maximum y gase d
Schedule N M © R

12/19/200] 633 3" cold recycle, 2" PBS with OG

SR429 1 W, 12/19/200! 0 N Yes NA NA NA
6/8/2010 125 flush seal
5/27/1999 977 2" PBS with chip seal

US093_2_LI 5/27/2003 45 N Yes Yes NA NA
9/16/2008 75 chip seal & flushal M
6/1/2000 605 2" cold recycle, 2" T2 PBS with chip

4 US093_3_ LI /1/2004 250 N No No NA NA

5/18/2011 574 Chip Seal M
6/1/2000 755 2" cold recycle, 2.5" T2 PBS with chi

US093_4 LI 6/1/2004 38 N Yes No NA NA
6/20/2007, 41 chip seal & flush seal M
4/22/1998 383 1.5" PBS with chip seal

US093_5 W 4/22/2002 225 N No Yes NA NA
6/26/2007 208 chip seal M

me
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Table 32. Agreement between PRi (Average)and Time BasedSchedule for Road Categori

Road PRI Repair assigng Agreement between PRIr (Avera
oa Route ID | Year ' Actual Activity by Time base( and Time based Schedule
Category (average Sch
chedule N M 0O R

9/23/2001 9 1" coldmill, 2" PBS with OG

1 US095_2 C 7/8/2004 12 flush seal N Yes Yes No NA
9/23/201( 85 M
3/3/2011 221 | 2" coldmill, 2" PBS with OG O
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Table 33. Agreement between PRi (Average)and Time Based Schedule for Road Categorg

R_epair Agreement between PRIr (Aver
Road Route ID Year PRIr Actual Activity a_SS|gned by and Time based Schedule
Category (average Time based
Schedule N M O R
6/26/2000 656 | 8" RBM, 2.5" PBS with OG
SR341 1 LY 6/26/2004 105 N No Yes No NA
7/1/2011 172 Chip Seal M
4/29/20020 556 | 8" RBM, 5" PBS with OG
SR372_1 NJ 4/29/2006 0 N Yes Yes NA NA
11/3/2011 99 1" coldmill, 2" PBS with OG M
5/20/2004 77 2" coldmill, 2.5" PBS with OG
SR431 1 W, 5/20/2008 67 N No No NA NA
3/1/2012 36 C&G-2.75" coldmill, 2" PBS with ( M
2/3/2007 189 3.75" coldmill, 3" PBS with OG
SR589_1 _C| 6/18/2001 120 | flushseal N No Yes NA NA
2 2/3/2011 60 M
2/3/200] 186 2.75" coldmill, 2" PBS with OG
SR596_1_C| 5/2/200f 25 flush seal N Yes Yes NA NA
2/3/2011 111 M
12/30/200] 121 2" cold recycle, 3" PBS with OG
US095 1 CI 12/30/200¢ 0 N Yes No NA NA
7/1/2011 3 chip seal M
3/31/1997] 624 8" RBM, 4" PBS with OG
3/31/2001 0 N
US095_3_E{ 5/17/2005 0 flush seal Yes No No NA
3/31/2007 0 M
3/31/2008 0 @)
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Table 33.Agreement between PRi (Average)and Time Based Schedule for Road Categorg

(Cont dé)

Road PRIF N Repair assigned Agreement between PRIr (Ave
Categon Route ID Year (average Actual Activity Time based and Time based Schedule
‘ Schedule N M e} R
2/1/1999 429 8" RBM, 3.5" PBS with OG
2/1/2003 0 N
US095_4_M 6/6/2006 0 flush seal Yes No No NA
2/1/2009 7 M
8/5/2011 12 1" coldmill, 2" PBS with OG @)
12/30/200] 204 | 2" cold recycle, 3" Ridth OG
US095_5 M 12/30/200f 1 N Yes No NA NA
7/1/2011 22 chip seal M
4/1/1999 466 | 2.5" PBS with OG
4/1/2003 11 N
US095_6_N| 5/5/2005 8 flush seal Yes No No NA
2 4/1/2009 34 M
4/1/2010 87 ©)
5/8/1998 497 3" cold recycle, 3" PBS with OG
5/8/2002 0 N
US095_7_N| 9/16/2004 0 flush seal Yes No No NA
5/8/2008 18 M
4/14/2011 52 2" mill, 2" PBS with OG o]
4/20/1999 287 3" cold recycle, 2.5" PBS with
4/20/2003 0 N
US095_8_N| 6/16/2005 4 flush seal Yes No No NA
4/20/2009 37 M
4/20/2011 42 N
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Table 34. Agreement between PRi (Average)and Time Based Schedule for Road Categoly

R_epair Agreement between PRIr (Avel
Road Route ID Year PRIr Actual Activity assigned by and Time based Schedule
Category (average Time based
Schedule N M O R
6/14/2001 357 | 1" stress relief course, 1.5" PBS wi
SR157_1 C 6/14/205 1 Yes Yes NA NA
9/12/200] 10 flush seal N
6/14/201] 129 M
12/13/200] 124 | 8" RBM, 3" PBS with OG
SR339_1 L] 12/13/200 0 N Yes No NA NA
— 7 | 5/3/2006 0 Flush seal
12/13/201 34 M
3/16/1999 285 | 2" coldmil2.5" PBS with OG
SR341 2 S| 3/16/2003 0 N Yes Yes No NA
3 7/14/2011 296 | 2" coldmill, 2.5" PBS with OG M
7/11/2001 477 8" RBM, 3.5" PBS with OG
SR445_1_W| 8/17/200§ 0 roadway cap N Yes | No NA NA
7/11/2011 4 M
1/29/1996| 763 | 8" RBM, 4" PBS with OG
US050 1 C 1/29/2000] 17 N Yes | No No NA
1/29/2008 8 M
6/9/2010 115 | chip seal & flush seal O
6/1/1999 333 | 2" PBS with OG
Us050_2 C 6/1/2003 L N Yes Yes No NA
7 | 4/21/2006 1 flush seal
6/1/2011 196 M
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Table 34.Agreement between PRi (Average)and Time Based Schedule for Road Categoly

(Cont dé)

Road PRIF N Repair assigned | Agreement between PRIr (Aver
Categon Route ID Year (average Actual Activity Tlsme based and Time based Schedule
chedule N M 0 R

4/22/199¢ 684 T7 blade laid, 2" PBS with OG

US050_3_Cl 4/22/2000 152 N No Yes NA NA
9/11/2001 64 chip seal M
4/5/1999 766 | 2.5" PBS with OG

US050_4_Cl 4/5/2003 48 N Yes Yes NA NA
4/19/200] 56 chip seal M
4/15/1991 404 2" cold recycle, 2.5" PBS with C

US050_5 E 4/15/200; 1 N Yes No No NA
7/26/200¢ 5 chip seal & flush seal M
4/15/200¢ 178 ©)

3 5/27/199] 588 | 2" coldmill, 2" PBS with OG

5/27/200] 0 N

US050_6_L4 8/2/20060 5 chip seal & fog seal M Yes No No No
5/27/200 150 ®)
1/15/2017 35 8" RBM, 5" PBS with OG R
4/1/1999] 530 | 3.5"to4.75" PBS with OG

US093_1 C| 4/1/2003 4 N Yes Yes NA NA
5/18/201] 83 Chip Seal M
3/22/199¢ 408 | 2.5" PBS with OG

US093_6_W,| 3/22/2001 2 N Yes Yes NA NA
8/2/2011 99 Microsurfacing M
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Table 35. Agreement between PR1 (Average)and Time Based Schedule for Road Catego#/

R_epair Agreement between PRIr (Aver
Road | poied | vear PRIr Actual Activity assigned by and Time based Schedule
Category (average Time based
Schedule N M O R

1/24/200] 297 | 2" PBS with O®ith or without fabrig

SR169 1 C 1/24/200¢ 45 N Yes Yes NA NA
6/3/2010 59 Chipseal M

: n H n H

SR208 1 D 1/27/200§ 279 | 3" coldmill, 5" PBS with OG Yes NA NA NA
9/15/201( 0 Flush Seal N
2/25/2004 41 3" cold recycle, 2" PBS with OG

4 SR225 1 E| 2/25/200¢ 60 N No Yes NA NA

7/1/2011 299 | Chip seal M
4/5/2000 603 | 2" PBS with OG

SR228 1 E| 4/5/2004 0 N Yes No NA NA
8/20/200¢ 7 chip seal & flush seal M
6/1/2000 411 | 2" PBS with OG or chip seal

SR321 1 LIl 6/1/2004 133 N No Yes NA NA
8/22/200] 79 chip seal & flush seal M
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Table 35.Agreement between PR1 (Average)and Time Based Schedule for Road Catego#/

(Cont dé)

Repair | Agreement between PRIr (Aver
Road PRIr | Activi assigned and Time based Schedule
Categorny Route ID Year (average Actual Activity bt))/ Tm&e
ase N M 0] R
Schedule

12/19/200] 258 | 3" cold recycle, 2" PBS with OG

SR429 1 W\ 12/19/200!| 0 N Yes NA NA NA
6/8/2010 9 flush seal
5/27/1999| 384 | 2" PBS with chip seal

US093 2 LI 5/27/2003 3 N Yes No NA NA
9/16/2008 18 chip seal 8ush seal M
6/1/2000 306 | 2" cold recycle, 2" T2 PBS with chip

4 US093_3 LI 6/1/2004 26 N Yes Yes NA NA

5/18/2011| 116 | Chip Seal M
6/1/2000 369 2" cold recycle, 2.5" T2 PBS with chi

US093 4 LN 6/1/2004 6 N Yes No NA NA
6/20/2007 6 chip seal & flush seal M
4/22/1998 220 1.5" PBS with chip seal

US093 5 W, 4/22/2002 10 N Yes Yes NA NA
6/26/2007 75 chip seal M
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Table 36. Summary for Number of Agreement among Different Rating Indices and Time Based Schedule

Agreement among Rating indices and Time Based Schedule (TBS)

Rating Index IVT ;ﬁ]‘;ggg\r’ie M%?;f;ﬁg\;ec . Overlay Reconstruction Total | Total | Total
Yed | N | NB | Yes| No | NA | Yes| No | NA | Yes| No | NA | Yes No NA

PRI Maximum | 23 12 0 25 8 2 3 9 23 0 1 24 51 30 49
Average 28 7 0 17 16 2 1 11 23 0 1 24 46 35 49

PRI Maximum | 21 14 0 22 11 2 3 9 23 0 1 34 46 35 59
Average 29 6 0 17 16 2 0 12 23 0 1 34 46 35 59

*1: There iagreement between PRI/PRIr system and TBS in assigning same repair category

*2: There is no agreement between PRI/PRIr system and TBS in assigning same repair category

*3: There is no available data to compare PRI/PRIr system and TBS

89



Table 37. Summary for Percentage of Agreements among Different Rating Indices and Time Based Schedule

Percentage of Agreement among Rating Indices and Time based
Repair Category PRI PRIr
Maximum Average Maximum Average
Preventive (N) 66% 80% 60% 83%
Corrective (M) 76% 52% 67% 52%
Overlay (O) 25% 8% 25% 0%
Reconstruction (R) 0% 0% 0% 0%

Table 38. Summary for Agreements among Different Rating Indices and Time Based Schedule

Percentage of Agreement among Rating Indices and Time based Schedule (TBS
Repair Category PRI PRIr
Agreemeht| Earlier than TB{ Later than TBS| Agreemen| Earlier than TBY Later than TBS
Preventive (N) 80% 20%(2 yrs) 0% 83% 17%(1to 2yrs) | 0%
Corrective (M) 76% 21%(1 to 3 yrs)| 3%(4 yrs) 67% 21%(1 to 4 yrs) | 12%(2 to > 4 yrs)
Overlay (O) 25% 17%(1 yr) 58%(2 to > 3 yrs 25% 8%(1 yr) 67%(>2to>3yrs
Reconstruction (R) 0% 0% 100%(NA) 0% 0% 100%NA)

Note: PRPRI(maximum) is considered for preventive maintenangeRirfdveRige) is consideredlifother repair categories

*1: Agreement between PRI system and TBS to assign same repair category
*2: PRI system recommends applying repair work eaBisiTiamumber of years under parenthesis indicates the range of years

by which the repair work should be appliethearligsS

*3: PRI system recommends applying repair work laterthemuiiBBer of years under parenthesis indicatesdahgaarsye

by which the repair work should be appltednai@&S

*NA There is no data available
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Table 39. Agreement between PRI and Actual Activityfor Road Category 1

Agreemeittetween PRI and Act

CI;ZZ%” Route ID Year PRI Actual Activity activity
Max | Average PRI (maximum PRI (average
9/23/2002 140 15 1" coldmill, 2" PBS with OG No No
1 US095 2 CI 7/8/2004| 14 1 flush seal Yes Yes
3/3/2011| 850 468 2" coldmill, 2" PBS with OG No Yes
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Table 40. Agreement between PRI and Actual Activity forRoad Category 2

Agreement between PRI and A

Cgtcézdor) Route ID Year PRI Actual Activity _ activity
Max | Average PRI (maximum PRI (average
SR341 1 L 6/26/2000 750 575 8" RBM, 2.5" PBS with OG Yes No
—— | 7/1/2011| 323 176 Chip Seal Yes Yes
SR372 1 N 4/29/2002 921 487 8" RBM, '5" PBS With.OG Yes No
—— | 11/3/2011 295 129 1" coldmill, 2" PBS with OG No No
SR431 1 W 5/20/2004 400 81 2" coldmill, 2.5" PBS with OG. Yes No
- 3/1/2012| 400 36 C&G-2.75" coldmill, 2" PBS with OG Yes No
SR589 1 C 2/3/2003| 500 205 3.75" coldmill, 3" PBS with OG Yes No
——"| 6/18/2007 450 125 | flush seal No No
SR596 1 C 2/3/2003| 600 251 2.75" coldmill, 2" PBS with OG Yes No
- 5/2/2005| 100 25 flush seal No Yes
US095 1 C 12/30/200] 592 125 2" _cold recycle, 3" PBS with OG Yes No
- 7/1/2011| 100 3 chip seal Yes No
3/31/1997 1359 692 8" RBM, 4" PBS with OG Yes No
2 uUS093 3 E 5/17/2009 O 0 flush seal Yes Yes
2/1/1999| 1444 515 8" RBM, 3.5" PBS with OG Yes No
US095 4 M| 6/6/2006 0 0 flush seal Yes Yes
8/5/2011| 125 13 1" coldmill, 2" PBS with OG No No
US095 5 M 12/30/200]; 815 238 2" .cold recycle, 3" PBS with OG No No
— — | 7/1/2011| 400 22 chip seal Yes No
4/1/1999| 1070 529 2.5" PBS with OG No Yes
US095_6_N 5/5/2005| 58 5 flush seal No Yes
5/8/1998| 1300 712 3" cold recycle, 3" PBS with OG No No
US095 7 NY 9/16/2004 O 0 flush seal Yes Yes
4/14/2011 150 42 2" mill, 2" PBS with OG No No
US095 8 N 4/20/1999 1040 395 3" cold recycle, 2.5" PBS with OG No No
— — | 6/16/2005 8 4 flush seal Yes Yes
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Table 41. Agreement between PRI and Actual Activity forRoad Category 3

Agreement between PRlfantdal

Cgtoeag%ry Route ID Year PRI Actual Activity _ activity

Max | Average PRI (maximum| PRI (average

SR157 1 Cl 6/14/2001 500 338 1" stress relief course, 1.5" PBS with O( Yes No

—— ] 9/12/2007 21 10 Flush seal Yes Yes

SR339 1 L) 12/13/200] 593 151 8" RBM, 3" PBS with OG No No

- 5/3/2006| O 0 Flush seal Yes Yes

SR341 2 ST 3/16/1999 545 306 2" coldm?ll, 2.5" PBS w?th oG Yes No

— — | 7/14/2011] 588 298 2" coldmill, 2.5" PBS with OG Yes No

7/11/2001 842 426 8" RBM, 3.5" PBS with OG Yes No

SRA45_1 Wi 72008 0 0 roadway cap Yes Yes

US050 1 C 1/29/199 1241 570 8" .RBM, 4" PBS with OG Yes No

- = 6/9/2010| 258 115 chip seal & flush seal Yes Yes

6/1/1999| 435 326 2" PBS with OG Yes No

US050_2_¢C 4/21/2006 4 1 flush seal Yes Yes

3 US050 3 Cl 4/22/1996 819 625 T7 blade laid, RBS with OG No Yes

— — | 9/11/2007 385 87 chip seal Yes Yes

4/5/1999| 903 732 2.5" PBS with OG No No

US050_4_C 4/19/2007 257 75 chip seal Yes Yes

US050 5 ELl 4/15/1997 1200 482 2" _cold recycle, 2.5" PBS with OG No Yes

—— | 7/26/2005 70 7 chip seal & flushal Yes No

5/27/1997 1128 564 2" coldmill, 2" PBS with OG No Yes

US050_6 LA 8/2/2006| 100 5 chip seal & fog seal Yes No

1/15/2012 228 46 8" RBM, 5" PBS with OG No No

US093 1 Cl 4/1/1999| 1600 604 3.5." to 4.75" PBS with OG No Yes

— — | 5/18/2011 561 106 Chip Seal No Yes

3/22/1999 1257 476 2.5" PBS with OG No Yes

US093_6_W 8/2/2011| 337 104 Microsurfacing Yes Yes
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Table 42. Agreement between PRI and Actual Activity forRoad Category 4

Agreement between PRI and A

PRI - S
CI;[%%%V) Route ID Year Actual Activity activity
Max | Average PRI (maximum PRI (average
SR169 1 C 1/24/2001 720 310 2" PBS with O@vith or without fabric No No
- 6/3/2010| 199 73 Chipseal Yes Yes
1/27/2005 946 371 3" coldmill, 5" PBS with OG No No
SR208_1_Df

— — | 9/15/2010 O 0 Flush Seal Yes Yes
2/25/2004 146 31 3" cold recycle, 2" PBS with OG No No

SR225 1 El :
— ~ | 7/1/2011| 650 298 Chip seal No Yes
4/5/2000| 650 426 2" PBS with OG Yes Yes

SR228 1 El -
— — | 8/20/2008 86 8 chip seat flush seal Yes No
SR321 1 L 6/1/2000| 513 392 2" PBS with OG or chip seal Yes No
4 — ~ | 8/22/2007 200 80 chip seal & flush seal Yes Yes
12/19/200] 536 263 3" cold recycle, 2" PBS with OG Yes No

SR429 1 W,

- 6/8/2010| 128 10 flush seal No Yes
5/27/1999 995 423 2" PBS with chip seal No Yes

Us093 2 L -
— ~ | 9/16/2008 100 23 chip seal & flush seal Yes No
US093 3 L 6/1/2000| 605 302 2" cold recycle, 2" T2 PBS with chip se Yes No
— — | 5/18/2011 618 106 Chip Seal No Yes
US093 4 L 6/1/2000| 840 376 2" colaecycle, 2.5" T2 PBS with chip s¢ No No
— ~ | 6/20/2007 55 8 chip seal & flush seal Yes No
4/22/1998 374 223 1.5" PBS with chip seal No No

Us093 5 W -
— T | 6/26/2007 212 82 chip seal Yes Yes
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Table 43. Agreement between PRIr and Actual Activity for Road Category 1

Agreement between PRIr and A

CF;; Z%r) Route ID Year PRIr Actual Activity activity
Max | Average PRIr (maximun] PRIr (average
9/23/2004 84 9 1" coldmill, PBS with OG No No
1 US095_2_C| 7/8/2004| 218 12 flush seal No Yes
3/3/2011| 367 221 2" coldmill, 2" PBS with OG No No
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Table 44. Agreement between PRIr and Actual Activity for Road Category 2

Road

PRIr

Agreement between PRIr ar

Category Route ID Year ActuaActivity Agtual activity

Max | Average PRIr (maximun] PRIr (average

SR341 1 L 6/26/2000 964 656 | 8" RBM, 2.5" PBS with OG Yes No

—— | 7/1/2011| 315 172 | Chip Seal Yes Yes

SR372 1 N 4/29/2002 926 556 | 8" RBM, 5" PB&th OG Yes No

— — | 11/3/2011 238 99 1" coldmill, 2" PBS with OG No No

SR4A31 1 W 5/20/2004 400 77 2" coldmill, 2.5" PBS with OG Yes No

- 3/1/2012| 400 69 C&G-2.75" coldmill, 2" PBS with OG Yes No

SR589 1 C 2/3/2003| 400 189 | 3.75" coldmill, 3" PBS @ith Yes No

— — | 6/18/2007 400 120 | flush seal No No

SR596 1 C 2/3/2003| 400 186 2.75" coldmill, 2" PBS with OG Yes No

—— | 5/2/2005| 100 25 flush seal No Yes

US095 1 C 12/30/200] 583 121 2" cold recycle, 3" PBS with OG Yes No

— — ] 7/1/2011| 100 3 chip seal Yes No

3/31/1997 905 624 8" RBM, 4" PBS with OG Yes No

2 US095_3_E 5/17/2005 0O 0 flush seal Yes Yes

2/1/1999| 1138 429 8" RBM, 3.5" PBS with OG Yes No

US095_4_M 6/6/2006 0 0 flush seal Yes Yes

8/5/2011| 77 12 1" coldmill, 2" PBS with OG No No

US095 5 M 12/30/200] 494 204 | 2" cold recycle, 3" PBS with OG Yes No

— — | 7/1/2011| 400 22 chip seal Yes No

{ 4/1/1999| 928 466 | 2.5" PBS with OG No Yes

Us095 6 N 5/5/2005| 210 8 flush seal No Yes

5/8/1998| 640 497 | 3" cold recycle, 3" PBS @h Yes Yes

US095 7 N] 9/16/2004 O 0 flush seal Yes Yes

4/14/2011] 105 52 2" mill, 2" PBS with OG No No

US095 8 N 4/20/1999 805 287 | 3" cold recycle, 2.5" PBS with OG No No

— — | 6/16/2005 8 4 flush seal Yes Yes

96



Table 45. Agreement between PRIr and Actual Activity for Road Category 3

Agreement between PRIr and A

CE,{%Z%H Route ID Year PRIr Actual Activity activity
Max | Average PRIr (maximun] PRIr (averagg
SR157 1 C 6/14/2001 710 357 1" stresselief course, 1.5" PBS with OG No No
— — |1 9/12/2007 21 10 flush seal Yes Yes
SR339 1 L 12/13/200] 587 124 8" RBM, 3" PBS with OG No No
5/3/2006] O 0 Flush seal Yes Yes
SR341 2 S 3/16/1999 488 285 2" coldmill, 2.5" PBS with OG Yes No
— — | 7/14/2011 581 296 2" coldmill, 2.5" PBS with OG Yes No
7/11/2001 702 477 8" RBM, 3.5" PBS with OG Yes No
SR445 1 W ’
— — | 8/17/2005 O 0 roadway cap Yes Yes
US050 1 C 1/29/1996 1387 763 8" RBM, 4" PBS with OG Yes Yes
— — | 6/9/2010| 245 115 chip seal & flush seal Yes Yes
6/1/1999| 451 333 2" PBS with OG Yes No
2

Us0s0_2 ¢ 4/21/2006 4 1 flush seal Yes Yes
3 US050 3 C 4/22/1996 958 684 T7 blade laid, 2" PBS with OG No No
— "1 9/11/2007 299 64 chip seal Yes Yes
4/5/1999| 1028 766 2.5" PBS with OG No No

US050 4 C
— — | 4/19/2007 200 56 chip seal Yes Yes
USO50 5 El 4/15/1997 950 404 2" cold recycle, 2.5" PBS with OG No Yes
— — | 7/26/2005 53 5 chip seal & flush seal Yes No
5/27/1997 1186 588 2" coldmill, 2" PBS with OG No Yes
US050_6_L4 8/2/2006| 100 5 chip seal & fegal Yes No
1/15/2012 186 35 8" RBM, 5" PBS with OG No No
US093 1 C 4/1/1999| 1180 530 3.5. to 4.75" PBS with OG No Yes
— — | 5/18/2011 436 83 Chip Seal No Yes
3/22/1999 1216 408 2.5" PBS with OG No Yes

US093 6 W
- - 8/2/2011| 213 99 Microsurfacing Yes Yes
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Table 46. Agreement between PRIr and Actual Activity for Road Category 4

Agreement between PRIr ar

PRIr . N
Cst%ag%ry Route ID Year Actual Activity Actual activity
Max | Average PRIr (maximun| PRIr (average
" i i i i Yes No
SR169 1 C 1/24/2001 642 297 | 2" PBS with O®@ith or without fabric
6/3/2010| 186 59 Chipseal Yes Yes
" iln, 5" i No No
SR208 1 D 1/27/2005 713 279 | 3" coldmill, 5" PBS with OG
9/15/2010 O 0 Flush Seal Yes Yes
" 1] H NO NO
SR225 1 E 2/25/2004 226 41 3" coldecycle, 2" PBS with OG
7/1/2011| 670 299 | Chip seal No Yes
" i No Yes
SR228 1 E 4/5/2000| 955 603 | 2" PBS with OG
8/20/2008 79 7 chip seal & flush seal Yes No
" [ [ Yes Yes
SR321 1 L) 6/1/2000| 538 411 | 2" PBS with OG or chip seal
4 8/22/2007 200 79 chip seal & flush seal Yes Yes
" " i Yes No
SR429 1 W 12/19/200] 633 258 3" cold recycle, 2" PBS with OG
6/8/2010| 125 9 flush seal No Yes
" i i No No
US093_2_ LI 5/27/1999 977 384 | 2" PBS with chip seal
9/16/2008 75 18 chip seal & flush seal Yes No
" " i i Yes No
US093 3 L 6/1/2000| 605 306 | 2" cold recycle, 2" T2 PBS with chip S
5/18/2011 574 116 | Chip Seal No Yes
" " i i No No
US093_4 LI 6/1/2000| 755 369 | 2" cold recycle, 2.5" T2 PBS with chip
6/20/2007 41 6 chip seal & flush seal No No
" i i No No
US093_5 W 4/22/1998 383 220 | 1.5" PBS with chip seal
6/26/2007 208 75 chip seal Yes Yes
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Table 47. Summary for Number of Agreements among Different Rating Indices and Actual Activity

Agreement among Rating indicescaual Activity

Reconstructiq  Preventive Corrective Total | Total

Rating Index |~ Overlaya iniial Maintenancd Maintenancd ~ CVe'lay | Reconstructic

Yes No Yes No Yes No Yes No Yes No Yes No | Yes No

Maximum 11 17 6 1 10 4 15 3 2 4 0 1 44 30

PRI Average 8 20 0 7 13 1 11 7 1 5 0 1 33 41
Maximum 12 16 6 1 9 5 14 4 2 4 0 1 43 31

PRIr Average 8 20 1 6 13 1 11 7 0 6 0 1 33 41

Table 48. Summary for Percentage of Agreements among Different Rating Indices and Actual Activity

Percentage of Agreement among Rating Indices and Actual Ac
Repair Category PRI PRIr
Maximum Average Maximum Average
Initial OverlayJO 39% 29% 43% 29%
Initial Reconstructioh (R 86% 0% 86% 14%
Preventive (N) 71% 93% 64% 93%
Corrective (M) 83% 61% 78% 61%
Overlay (O) 33% 17% 33% 0%
Reconstruction (R) 0% 0% 0% 0%




Table 49. Summary for Agreements among Different Rating Indices and\ctual Activity

Percentage of Agreement among Rating Indices and Actual Activity (AA)

Repair Category PRI PRIr
Agreemehi Earlier than AA| Later than AA Agreemen| Earlier than AA Later than AA

Initial Overlay\O 39% 46% (1 to >3 yrs)| 15% 43% 46%(1to 2 yrs) | 11%

Initial Reconstructiof (R 86% 0% (NA) 14% 86% 0%(NA) 14%
Preventive (N) 93% 7% (NA) 0% 93% 7% (NA) 0%
Corrective (M) 83% 17% (1 t8 yrs) 0% 78% 17% (1 to 2 yrs)| 5%

Overlay (O) 33% 17% (1 yr) 50% 33% 0% (NA) 67%
Reconstruction (R) 0% 0% (NA) 100% 0% 0% (NA) 100%

Note: PRPRI(maximum) is considered for preventive maintenangeRirfdveRlige) is consideredlfother repair categories

*1: Agreement between PRI syste®Adodissign same repair category
*2: PRI system recommends applying repair work eAmieFlibarumber of years under parenthesis indicates the range of years
by which the repair woidutd be applied eathan AA
*3; PRI system recommends applying repair work Agdeiltimnumber of years cannot be estimated since the activity has been
applied and new PRI value is established
*NA: There is no data available
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Figure 2. Comparison of Adjusted PRI (PRIladj) vs PCI
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Figure 3. Comparison betweerPRladj and PCI for Road Category 1
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Figure 4. Comparison between PRIladj and PCI for Road Category 2
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Figure 5. Comparison between PRIladj and PCI for Road Category 3
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Figure 6. Comparison between PRIladj and PCI for Road Category 4
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Figure 7. Comparison between PRIladj and PCI for Road Category 5



















































