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EXECUTIVE SUMMARY

The Virginia Department of Transportation (VDOT) is responsiblerfore thariL28,000lane
miles of roadway.V i r g icurrend Figewaynetwork is the result of more than 100 years of
investment in infrastructure that providesfe, easy movement of people and goods and enhances the
economy of the CommonwealtRreserving this investment is a core function of VDOT.

This reprt describes thpavement ondi t i on and ride quality on Vi
data collected, processed and analyzed duhi@garlymonths 0f2019. It also provides trend
analysis over the lafive yearsof pavement conditionatings The infomation in this report is used
to understand variations in pavement condition and ride quality by pavemertiigipeay system,
maintenance district and county.

This report provides background information on the methodology of data collection, quality
assurance of data, derivation of condition measures, and the use of pavement condition data to assess
pavemensufficiencystatewide

The report is organized intwo major areas: (i) pavement condition data collection, data
processing and quality assuranaeg(ii) statewide pavement condition and ride quality summary.
Appendices provide detad pavement condition and ride quality data and the distribution of key
distresses by district and pavement types.

The data presented ipns htohtids orfe ppoarstarimptmeiganygi osned iat if
monthsof 2019. The data displayed highlights the pavement condition and ride quality summary.
These results are broken down into further detail in the main body of this ré&pooughout this
report the abreviations in Table | are used to denotedbmestructiondistricts. Table Il below shows
the mileage by system maintained by each didtased on the last published mileage tables.

Table I: Abbreviations for VDOT Districts

1 Bristol 1/BR
2 Salem 2/SA
3 Lynchburg 3/LY

4 Richmond 4/RI

5 Hampton Roads 5/HR
6 Fredericksburg 6/FR
7 Culpeper 7/CU
8 Staunton 8/ST
9 Northern Virginia 9/NO
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Table Il: Lane Mileage by District and System

Bristol 530 2,982 12,328 113 15,953
Salem 493 2,667 14,762 107 18,029
Lynchburg 0 2,825 12,382 44 15,251
Richmond 1,321 3,412 14,158 75 18,966
Hampton Roads 876 1,790 7,151 91 9,908
Fredericksburg 299 2,190 9,455 23 11,967
Culpeper 279 1,870 8,380 52 10,581
Staunton 940 2,480 10,597 75 14,092
Nova 802 1,781 11,366 76 14,025
Statewide 5,540 21,997 100,579 656 128,772

PAVEMENT DATA COLLEC TION, DATA PROCESSING & QUALITY
CONTROL/QUALITY ASSU RANCE

Thepavement condition data presented in this report were collected and processed by
VDOTOb&s c¢ ont-Radware Inc., usikhg apntimuous digital imaging and automated
crack detection technologysor data collection purposes, FugRoadware uses vehicles
equipped with specialamerago capture downward pavement images for crack deteatiavell
asforwardimagesfor the collection of right of way imagésr assetsand shoulder condition
data Roughness and rutting data ammultaneouslyaptured withrsensors mounted on the van.
Downward images collected during the survey are processed with specialized automated crack
detection software for the identification of crackarther analysis of the digital imagess
necessaryor the identification of othedistressessuch as patching, bleeding or delamination

This year d@tawascollected by the abovmentioned method on the entire Interstatd
Primaryhighway systemandapproximately 20% o$econdargystem of highwaynetwork.
The distresseareinterpreted according to the methodology detailed iMIBOT Distress
Identification ManuaP, processed, and summarized in ageéined format.Quality Control
(QC)is conducted by the contractor and Quality Assurance (QA) and Independent Validation
and Verification (IV&V) is performed by a third party consultar@uality Engineering
Solutions (QES). This consultant independerdlgsandverifiesapproximately 5% of all the
data collected by the data collection contracteor the Interstate andiRrary systemshe
ratings on pavement sectiomea |l so compared with the previous
sectionsand ay major differences in ratingsefurther investigated. The dadaeprocessed
verified and deliveredn batches. VDOT theaccetsthe data based on predefined acceptance
criteria mentioned in the quality review document.

Individual distress data are aggregated into two Pavement Condition |ntheetoad
related Distress Rating (LDR) and Ntwadrelated Distress Rating (NDR)The LDR
incorporates pavement distresses that are related to vehicle load related damages (e.g. fatigue
cracking, patching, rutting, etc.) to pavement. The NDR is comprised of distresses (e.g.
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transverse and longitudinal cracking, longitudinal joint sefmarableeding, etc.) considered to

be primarily norload related, i.e., caused by weathering of pavement surface or material and/or
construction deficiency. Both indices are on a scale of 0 to 100 with 100 representing a
pavement with no visible distress The details of the index calculation methodology for
asphalt surfaced pavements are provided in a VDOT f@gmrblished in 2002.

A third indexi the Critical Condition Index (CCI) is calculated as the lower of the LDR and
NDR. These indices werferst derived in 1998 based on the PAVER methodology developed by
the US Army Corps of Engineers, and have undergone extensive validation process using the
Long Term Pavement Performance (LTPP) data collected through the Strategic Highway
Research PrograniSHRP) of FHWA and through a process of consensus building using
numerous VDOT pavement expertf. should be noted that LDR and NDR are used only for
asphaksurfaced pavementd-or jointed concrete pavemesthe Slab Distress Rating (SDR) is
used whilethe Concrete Punchout Rating (CPR) and the Concrete Distress Rating (CDR) are
used forcontinuously reinforced concrete pavensentHowever, the same concept of CCI
applies to the latter two pavement typeMore deails about concrete pavement condition
indices are documented in another published VDOT rébort

As shown below in Table Ill, CCIl values are grouped into five ranges corresponding to
condition categories: excellent, good, fair, poor and very poorgeferal, pavement sections
with a CCl value below 60 (poor and very poor
evaluated for maintenance and rehabilitation actidP@vement sections with a CCI valokeat
least 60 (fair or better) areconsid ed O6suf fi cient 6.

Table |1l : Pavement Condition Category Based on CCI
Excellent 90 and above
Good 70-89
Fair 60-69
Poor 50-59
Very Poor 49 and below

Pavement roughness is generally defined as an expresstmagigregation oirregularities in

the pavement surfacper linear milethat adversely affect the ride quality of a vehicle (and thus
the user).Roughness is an important pavement characteristic because it affects not only ride
quality but also vehiel delay costs, fuel consumption and maintenance cBstgement

roughness or ride quality, expressed in the International Roughness Index (IRI), is derived from
sensor data collected by the van simultaneously with the video imigjedata has been

analyzed and reported separately in this repbable IV below contains a qualitative pavement
ride qualityterm and corresponding quantitative IRl valug®OT uses the categories

summarized in Table IV for its Interstate, Primary] &econdary systems.
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Table IV : Pavement Ride Quality Based on IRI

Excellent <60 <95
Good 60 to 99 95 to 169
Fair 100 to 139 170 to 219
Poor 140 to 199 220 to 279

Very Poor O 200 O 280

Ranges of IRI that correspond to qualitative descriptors of ride quality were built upon
similar categories promulgated by FHWand incorporated consensus opinions from VDOT
pavement experts regarding what thresholds were considered appropriate to represent acceptable
roughness levels on Virginia highwaykterstate and Primary pavement sections with an
average IRI of 140 anore or a Secondary pavement section with an average of IRI of 220 or
more are considered oO0deficientd in terms of

STATEWIDE PAVEMENT C ONDITION AND RIDE QU ALITY SUMMARY

Forthelnterstate, Primary, and Secondary systems, the statewide pawemeition and
ride quality summary is presented in the Figures I, Il and Ill. Tdhlaad IV above provided
definitions of the pavement condition and ride quality categories shown in the figures.

Figure | : Pavement Condition and
Ride Quality - Interstate
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Figure Il : Pavement Condition and
Ride Quality - Primary
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Figure Il : Pavement Condition and
Ride Quality - Secondary
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Interstate Pavement Condition andide Quality by District

The following graphic shows the pavement ratings for the Interstate pavement system.
Following this graphic, the detailed ratings for the system are reported.

The statewide performance target for percentage of Interstate paveatedssifficient i.e.,
in fair conditionor better, is 8% or more Similarly, the performance target for statewide
sufficientride qualiyy on the Interstate systems B8%8or better Figure IV shows the percent
sufficienton the Interstate system by district based on pavement condition and ride quality.
More than90% of the Interstate network hase e n  r at e d i tc cwanbitdnéandnore® s u f
than $% has sufcientride quality. These are illustrated in Figure IVtwh each di stri ct
pavement condition and ride quality along with statewide statidticgire V presents the total
number ofdeficientlane miles in each districin the hterstate system

The number of miles maintained by each district varies considerably, therefore, one district
may have a larger percentage of miles in sufficient condition but fewer lane miles sufffiairent
another. The percent of kamiles ratedufficientvaries from asighas99.3% in
Fredericksburg District taslow as 8.5% in Northern VirginiaDistrict. Richmond District
maintains the largest number of Interstate lane miles while lbyrrghDistrictdoes not maintain
any Intestate pavements. On the Interstate system, the ride quality sufficiencyfnarness
high as994% in StauntorDistrict to aslow as88.9% in Hampton RoadBistrict.

VIl
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VDOT Interstate Road Conditions 2019 @
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Figure IV: Percent Sufficient by District - Interstate
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Figure V: Deficient Lane Miles by District - Interstate

200
3 150
>
)
S
_ 100
I=
Q
3]
©
2 50
07 1/BR | 2/SA | 4RI | s/HR | 6/FR | 7/CU | 8/ST | 9/NO
m Condition 43 39 109 58 2 5 134 125
mRide Quality| 5 5 64 89 5 7 6 49




Maintenance Division Stateof The Pavement 2019

Primary Pavement Condition and Ride Quality [Bjistrict
The following graphic shows the pavement ratings for the Primary pavement system.

Figures VI and VII show pavement condition and ride quality summaries for the
Primary pavement network. Figure VI shows the percent of sufficient network bgtdistri
based on pavement condition and ride quality along with statewide figures. Figure VII
shows the number of deficient langles in each district. Current VDOT performance
targets are for 82 percent or more of pavements to be in sufficient conditi¢or &ad
percent or more to have a sufficient ride quality. Basethe dataapproximately85.8%
of the Primary network has been rated to bsuifficientcondition and7.8% has
sufficientride quality.
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® VDOT Primary Road Conditions 2019 @
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Figure VI. Percent Sufficient by District - Primary
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Figure VII: Deficient Lane Miles by District - Primary

600
0
Q
=
d 400 -
c
(0
—
5
g3 200 -
©
)
07 1/BR 2/SA | 3/LY 4/RI 5/HR 6/FR 7/CU 8/ST | 9/NO
B Condition 426 399 346 475 250 325 250 357 224
BRide Quality| 554 290 141 528 201 181 87 242 454

X1l



Maintenance Division Stateof The Pavement 2019

Secondary Pavement Condition and Ride Quality by District

In 2016 data was collected diD0%of VDOT maintained hardurfaced secondary
pavements. 12017 2019, data in each county was collectedapproximately 20% of
the network For most of théocations the data collected in 2012019 was also
collected in 2016, so the condition of the ensgeondary networks summarizedising
the most recent data available (either 2016 or 202018or 2019.

Figure VIl shows the percestfficient netvork by district based on pavement
condition and ride qualityFigure IX represents the number of lane miles surveyed and
the number of deficient lane miles in terms of condition and ride quéaged on these
figures,Northern Virginia District has #hlowestpercentage of its Secondagted as
sufficient, followed byFredericksburgnd BristolDistricts. Hampton RoadBistrict has
the highestpercent ofufficientSemndary pavementé/5%). Statewide, 59% of the
Secondary system was found to hpagement conditionatedsufficient

Based on ride quality, theufficientratings range from a low &B.2% sufficientin
SalemDistrict to a high of 5.9% in Northern VirginiaDistrict. Statewide 64% of the
Secondargystemhassufficientride quality.

X1
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Figure VIII: Percent Sufficient by District - Secondary
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Figure IX: Surveyed, Deficient Condition and Deficient Ride
Quality Lane Miles by District - Secondary
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Statewide Pavement Deficiency Trends

The trends over recent years in Interstate and Primary pewéotent networkare
shown in Figure X; trends for the Secondary pavements are shown in Figure XI. The
higherthe percentage aufficientpavements, the better is the pavement network
conditionin general In Figure X the stéewideperformance targets 82% sufficient
are shown for interstate and primary pavements.

Figure X: Trend in Percent Sufficient- Interstate and
Primary
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CURRENT AND FUTURE USES OFTHE DATA

Pavement condition data presented in this reg@rused for multiple purposedoth
internal and external to VDOT, including:

1. NeedsBased Budgeting.Pavement condition data are used to estimate the cost to
achieve and sustain pavement parfance targets, and to recommend allocation of

available maintenance funds across distrigisus, the pavement condition data are an
important input into the Pavement Management System (PMS) to develop estimates of
pavement maintenance and rehabilitathi@eds based on an optimization analy$isese

needs are subsequently used for the development of the biennial maintenance budget and
the work plan generated by the optimization serves as a guide to district personnel for the
selection of pavement maertance strategy for the yearly pavement maintenance
schedules. Once a particular section of pavement is selected for maintenance, a detailed
project level analysis is conducted to determine the specific treatment.

The data are also used to feed the neaiahce decision trees to determine the
unconstrained maintenance needs for the pavement assets. Unconstrained needs analysis
establishes the maintenance and rehabilitation needs to appropriately correct the existing
pavement conditions wheawailable fuling for workwould not be considered a
constraint. It provides an idea of the amount and type of work needed on the whole
network. For tis needsleterminationeachsectiord distress quantities and severities
andCCl are inputfrom the condition sumy datainto theunconstrainedecision tre€s.

Traffic level, structural condition, and maintenance historyatse useds additional
inputsto the selection of maintenance treatmevtierever thelataare available In

many casethe unconstrained needs are uasdhe first indicator of thecope of

necessary maintenanaich is further refined by field inspections, detailed project level
analysisandoverall needs of the network.

2. Planning for Preventive Maintenance and Resfacing. The surface distress

condition datareused to identify and prioritize recommended candidate pavement
sections for preventative maintenance activities. These recommendations are based on
decision trees developed for the needs analysis, asldesabove.

The pavement data are used for selection of pavement sections and maintenance
strategies for yearly pavement maintenance schedalgomated data that provide high
consistency and efficien@reused to aid in prioritizing Maintenance Reswihg by the
districts. Typically, the districts have used the data in combination with their local
knowledge of pavement conditions to select pavement projects.

Information about specific distresses can be used to determine appropriate
maintenance and mabilitation actions for consideration. For example, a pavement with
serious load related distresso u |l d typically require a resurf:
treatment, whereas a preventive maintenance treatment would be more appropriate for a
pavement with pmarily nonload related distresses

XVI
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3. Pavement Performance Reporting The pavement condition data play a major role
in preparation of two legislatively mandated repof@e report is thannualasset
condition report regjred by Section 32-232 ofthe Code of Virginia The second

report required by Section 33.352each yegrconcernsaasset management practices in
the operation and maintenance of the systems of state highways

The data aralsoused for tracking performance measures on the dashboaadeand
reported to the Commonwealth Transportation Board (CTB) yearly. The dashboard uses
the condition data to display the percent of pavement in fair or better condition for each
district, countyand system in the form ofgauge and alsasa bar chart. The gauge
points to the percent of pavement in raeficient condition, with a tic mark to shahe
| ast year 6s r es ulintesstatear Plimary @ad systems ind/irgmia t h e
are asessed each year and rated in one of the following categories: Excellent, Good, Fair,
Poor, or Very Poor. Segments of pavement classified as Poor and Very Poor are
considered deficient, all others are raaficient. VD O T 6 s, asgestablished by the
Coomonweal t h Tr ans p o nsttoshave @amininkim af82%0 pol i cvy,
InterstateandPrimarypavementand 65% of Secondary paveméntxcellent, Good, or
Fair condition.

The percent of pavement with fair or better ride quality is also displayed in a
separatgauge The performancedarget forsufficientride quality is 85% fointerstate
andPrimarypavementsmeaning tha¥ DOTO goal isto have at least 85% of the
pavemets with fair a better ride quality.

4. Federal HPMS Reporting.Pavement condition data are inc
Highway Performance Monitoring System (HPMS) data submission to FHTWA.
report is the basis for t heeofffetdatabfundst apporti o

VDOT provides the FHWA with the length, roughness and-failes on state

maintained roads in various functional systems for assessing and reporting highway
performance. HPMS data are also used for assessing and reporting highesy syst
performance under FHWAOGs strategic planning
substantial portion of the information published in Highways Statistics and in other
FHWA publications and media. Finally, the HPMS data are widely used throughout the
transpotation community, including other governmental interest, business and industry,
institutions of higher learning, the media and general public. More details can be found
in the HPMS Field Manu$l. HPMS data specificatiortsgaveexpanedto include
requirements to report surface distress quantifications as well as additional pavement
structural information for a statistical sample of highway sections. The data collected in
the annual pavement condition survey will be used to meet mahg akw reporting
requirements.

5. Research NeedsPavementata arenade available to a variety ofistomer$oth

internal and external to VDOID meet research, analysis and planning ne€&ts.data
arealso used for other purposes including deteatnom of performance of various types

XVII
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of paving materials/mix desigras well as innitial screeningdo identifylocations for
detailed project level analysighen planning maintenance and rehabilitation activities

Accumulationof consistehand quality pavement condition data over time will also
allow VDOT to predict future pavement performance trends more accurateiling
VDOT to more efficiently manage the pavement assktwill also help the agency
measure maintenance cost effeetiess, study the influence of new construction
materials on pavement performance, aadserve as a basis for future vehicle cost
responsibility studies.

XVIII
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