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LIST OF ABBREVIATIONS

The following table describes the various abbreviations and acronyms used throughout the
report:

Abbreviation Meaning

ASTM American Society for Testing and Materials
GIS Geographic Information System

GPS Global Positioning System

IRI International Roughness Index

PCI Pavement Condition Index

PMS Pavement Management System

PSI Pavement Serviceability Index

SHRP Strategic Highway Research Program
STIC State Transportation Innovation Council
WCCA Wyoming County Commissionétssociation
WYDOT Wyoming Department of Transportation

WYT?LTAP  Wyoming Technology Transfer Center
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1 INTRODUCTION

In 2014, theWyoming County Commissioner Association (WCCWAJyoming Department of
Transportation (WYDOT) and the State Transportation Innovation Council (Stfported

funding a project to develop a comprehensive databadeadeement Management System

(PMS) ofcounty paved roads. Assresult a comprehensive feft was conducted by the

Wyoming Technology Transfer Center (WX/LTAP) to collect roadway inventory data,

pavement condition data and roadway thickeesEhe pavement condition data includes: Rut
Depths, International Roughness Index (IRI), Pavemendi@on Index (PCI) and Pavement
Serviceability Index (PSI)n 2014, the pavement condition data and roadway thickness were
collected byWYTZ2/LTAP center on the 2,444 miles of county paved roads. Based on this data, a
comprehensive database was completetraports summarizing the overall pavement condition
were preparedlhe database and reports contained in a hard drive were mailed to each county
and WYDOTin May 2015. The database was also published in ArcGIS online hosted by
WYT2/LTAP center. To contine this effortpavement condition dateas been collectesvery

year for half of the statén 202Q the pavement condition data was collected 484 miles in

the following counties in the eastern part of the state: Albany, Campbell, Carbon, Converse,
Crook, Goshen, Johnson, Laramie, Natrona, Niobrara, Platte, Sheridan and Weston counties (See
Figure 1)

Pathway Services, Inathich has collected the data for this project since 260d{kected
the data fo2020as well. The data collected 2020is shavn in Figure 2. 2020 pavement
thickness was not collected since it was collected in 2014202@data was collected with
Pathway 3D Data Acquisition System and it \wasvidedto the WYT2/LTAP center early in
2019. The new 3D Data Acquisition Systames fast, highesolution 3D camera that captures
both a highresolution images and transverse profiles of the road surface. The transverse profiles
consist of thousands of points across the lane. In addition to this, the new technology included an
imaging and crack detection tool to assess the Pavement Condition Index (PCI) automatically.
Table 1 is a sample of the comprehensive database including the2@@84and2020pavement
condition data.

Overall, the findings of this project are summarized inghmain elements: reports for
each individual county, a statewide report, and a comprehensive database published in ArcGIS
online hosted by th&/YTZ/LTAP center This report summarizes pavement condition2080
in Albany County. In addition, this report compares the pavement condition betwee2@034,
and202Q The comprehensive database is also published online BYXA&/LTAP center The
raw datasets are also included on a hard drive mailed to each county.



Table 1. Sample of Comprehensive Database

2014 2018 2020
i Asphalt/ Average
County RID B’:'g:m Eﬂng Primary Name Coﬂcrete Base Road 9
Thickness Thickness Rut IRI PCI PSI Rut IRI PCI PSI Width
(inch)
(Inch)
Albany ML4247B 0.6 1.09 Adon Road 1.55 4.38 0.13 158 75 1.32 0.06 1495 87 1.84 26
Albany ML4247B 1.09 13 American Road 1.88 4.98 020 193 66 0.58 0.06 1455 87 1.9 20
Albany ML5004B 0.5 0.83 Bluebird Lane 1.28 3.04 0.14 204 70 0.67 0.09 2235 81 0.86 28
Albany ML5008B 2.27 3.81 Roger Canyon Road  2.83 5.38 0.13  89.5 79 2.49 0.06 90 87 2.77 52
eton V3 ot T
L, =4 ¥

incoln

Figure 1: Eastern Part of the StateMonitored in the Summer of 202Q

Figure 2: Pavement Management System Data Included in this Report
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Distress Data |4+—

Video Log/
Sensor Data

el

-

- IRI-Roughness
"™ RUT-Rutting

Avg. Road
Width
¥

’| Pavement Condition Index |

h 4

Raw Data on Website

10



2 BACKGROUND

2.1 Road Segmentation

A primary taskn any PMSis to create a list of roadway segmetthtat have uniform

performance conditions along their lengths. When maintenance records are limited and
inconsistent among different counties, roadways can be segmented based on the perceived usage
levels, changes in gace type, and major intersections where traffic either diverts or converges

with a roadLocations of the road segments are established with global positioning system (GPS)
technology and stored in a geographic information system (GIS) databassegnentation

was performed bWY T?/LTAP staff and Pathwdy/Services

2.2 Pavement Condition Parameters

The Pathwayservice® automated data collection vanevptes at normal highway speeds to
collect fourtypes of information for eaalvad:automated rutting dagxpressed in inches
(RUT); International Rughnessndex (IRI); video log®f the pavement and roadside; and 3D
images. Additionally, roadway width is measured remotely using satellite imagery.

2.2.1 Rut Depths (RD)

The rut depth is a measure of permanenmeation of pavement. WYDOT identifies any roads
with rutting greater than 0.3 inches as potentially hazarflduwstington, et al. 20135ince

2018 the rut depth data has been collected more precisely compared to previe2ye4 and
2015). Sinc018§ the full depth transverse profile is measured many times every inch along the
roadway. In previous years, only one transverse profile was measured every five feet.

2.2.2 International Roughness Index (IRI)

ThelRI is the roughness index commonly used for representing ride quiliig. represented
as units of slope (in/mi) he thresholds used i duntington, et al. 2013pr defining condition
based on the IRI are as follows:

Excdlent: Less than 70 in./mi

Good: 70- 100 in./mi

Fair: 101- 130 in./mi

Poor: 131- 170 in./mi

Very Poor: Greater than 170 in./mi

2.2.3 Pavement Condition Index (PCI)

PCIl was developed by the United States Army Corps of Engineers rdrggm@ and 100
guantifying the condition of a roadway based on surface distregsee 100 represesithe best
possible condition and O represetite wost possible conditionA pavement condition index
(PCI) for eachesgment is generated by usithgg video logs from cameras facing the pavement
surface. For each segment, several sections are saonphexiwhole segment can be considered

11



to measure the distressesprevious years (2014 and 201&i), operatoconducted the distress
evaluation usingpecialized softwardn 2018 a new 3D Data Acquisition System was adopted
in Wyoming to identify and measure the distresses automatically using imaging and crack
detection technologyFrom these distress measurements, the PCl is calculated.

The primary ges of PCI include identifying immediate maintenance and rehabilitation needs,
monitoring pavement condition over time, develop a network preventive maintenance strategy,
develop road maintenance budgets, and evaluate pavement materials and desigggoiehtin

al. (2013)used thehresholds for defining pavement condition based on the ®&lditionsare
divided into three categories: (1) God&greater than 8§2) Fair:70- 85, and (3) Poortess than

70.

2.2.4 Pavement Dstresses

Beginning in202Q this project includes a detailed breakdown of specific pavement distresses on
county roads. This distress specific data is a more detailed report of the same information
collected by the 3D Data Acquisition System describexalin section 2.2.3 regarding PCI.

This extensive data set details distress type, severity, extent and location. The following
distresses are included in this report and are defined by the Strategic Highway Research

Pr ogr amo s33§ nahuRdlRy. p

1 Tramsversecrackingi Cr acks t hat are predominately per

centerline, and are not | ocated over port!/l
0 LowSeveritySeal ed crack, or unsealed crackin
inches.

0 Medium SeverityCr acki ng with a mean width > 0. 2
or any cracking of equal width that is adjacent to low severity cracking.

o High Severity Cracking with a mean width of > 0.75 inches; or any cracking with
a mean wi diches that is a0 dbjacer to moderate or high severity

cracking.
1 Longitudinal crackingi Cr acks predominately parallel to
1993).
o0 LowSeveritySeal ed crack, or unsealed crackin
inches.

0 Medium SeverityCr acki ng with a mean width > 0. 2
or any cracking of equal width that is adjacent to low severity cracking.

0 High Severity Cracking with a mean width of > 0.75 inches; or any cracking with
a mean wi dt hstmafis alSo ajac&nbto moderake ®r high severity
cracking.

12



1 Alligator crackingi A s eri es of i nterconnected cracks
Develops into mangided, sharfangled pieces, usually less than 1 foot on the longest
side,characterst i cal ly with a chicken wire/alligat

o0 Low Severity A series of cracks with none or few connected cracks. Cracks are
not sealed and there is no evidence spalling or pumping.

o Medium Severity Interconnected cracks forming abovescigbed pattern. May
include light spalling and cracks may be sealed, but no evidence of pumping.

0 High Severity Interconnected cracks displaying moderate to severe spalling.
Individual pieces may move under traffic loading and may display evidence of

pumping.

1 Patchingi Por ti on of pavement surface, greater
and replaced, or additional material appl:i
(SHRP, 1993). Our data defines patching in square footage, teoins of severity
level.

1 Potholesi Bo-whaped holes of wvarious sizes in th

Our data defines potholes in square footage, not in terms of severity level.

2.2.5 Pavement Serviceability Indexes (PSI)

PSI provides a singleumber on a scale from 0 to 5 that evaluditesoverall condition of the
pavement fromthetav el i ng p u b [The éolflowingpreguatisnpseuset! byw\wyDOT to
calculate the PSI of the state highway system

1

|5

- - b 0 O
0 YOous @ 8 ° Y'Y o p o

©
=]

Where:
1 IRl is the International Roughness Index (inches/mile)
1 RUT is the mean Rut Depth (inches)
1 PClis the Pavement Condition Index (based on ASIBv33)

The following rating scale is used in this project to describe the condition of roads with
particular PSI value:

Greater than 3.5 Excellent Condition
3.0171 3.5 Good Condition
2.517 3.0 Fair Condition
2.07 25 - Poor Condition

Less than 2.0 Very Poor Condition

13



2.2.6 Average Roadway Width

Beginning in202Q average roadwayidth was added as a new parameter in this report.
Roadway paved surface widths were measured using Googlehitdrthefinition satellite
imagery and measurement tool. Three measurements were taken for each road segment and then

averaged.

The followingscale is used in this project to describe the average width of roads measured in
feet.

Less than 25 ft. Narrow
25-26 ft. Moderate
27-30 ft. Wide
Greater than 30 ft. Very Wide

14



3 EASTERN PART OF THE STATE COUNTY DATA

Data from multiple sources such as GIS layer of county paved roads, traffic counts, pavement
condition, and road thickness were summarizedtetewide county roadis this reportAppendix

1 provides the list of the roadway segments by each county easitern part of the state with
pavement conditions (Rut Depth, IRI, PCI, Distress Data, PSI and Average Road Width) and
pavement thicknesses (asphalt and base thickness). This chapter describes the overall conditions
of eastern part of the state countyea roads.

3.1 Statewide County Paved Roads

As shown in Table 2, there aré5roadway segments in eastern part of the state wigtdiniles.
Summary by each county can be seen in Appendix 2.

Table 2: Summary of Statewide and EasterrPart of the State County Paved Roads.

State|l Easter
Tot al Lengtl 2,44 124

Tot al Number 2,25 755
Mi ni Berg meexrigt h 0.01 0. 01¢
Ma x i nBueng meenri gt h 308 14. 1]

15



3.2 Pavement Condition Assessments

3.2.1 Rut Depths(RD)

Table 3 and Figure 3 show the average rut depth divided into two categories: greater than 0.3
inches and less than 0.3 inches in Eastern Wyoming comparingZld8jnd202Q Figure 4
shows the rut depth of the eastern part of the stateycpaméd road segments. The summary of
rut depth for each county is summarized in Appendix 3.

Table 3: Rut Depth in Statewide versus Eastern Wyoming in 201£2018and 2020

Easterrside of | Easterrside of | Easterrside of| Statewide,
the State, 2014 the State2018| the State2020 2014
More than 0.3 inche 105 (8%)) 2 (0%) 24 (2%) 227 (9%
0.3inchesorleg 1039 (85%] 1,137(98%)| 1,100(98%)| 2,122 (87%
Missing 69 (5%) 20 (2%) 0 (0%) 95 (4%)
Total| 1,214 (100%) 1,159 (100%)| 1,124 (100%)| 2,444 (100%

v

Statewide, 2014
2 —

0

Eastern side of
the State 2018

. 0.3 inches or less

20
2%

v

Eastern Side of the
State, 2014

0

Eastern side of the
State 2020

. More than 0.3 inches

Figure 3: Rut Depth in 2014,2018and 202Q
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0.3 inches or less
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— i 1 21 mil
f 5. i ’”\ i Niggsd Crook
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Johnson
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Figure 4: Rut Depth Conditions of the Eastern Wyoming ir202Q
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3.2.2 International Roughness Index (IRI)

Table 4 and Figure 5 show the roughness conditions (IRI) of county ro&f2Qr37 percent of
the county roads were in very poor condition. Figure 6 shows the roughness condition of the
Eastern part of the state. Teiemmary of IRI for each county is summarized in Appendix 4.

Table 4: Roughness (IRI)in Statewide versus Eastern Wyoming in 201£018and 2020

Easterrside of| Eastern side g Eastern side @ Statewide. 2014

the State, 201| the State2018| the State2020 !
Excellent (Less than 7| 44 (3%) 89 (8%) 87 (8%) 121 (5%
Good (70i 100) 243 (20% 201 (17% 219(19%) 346 (14%
Fair (101 130) 152 (12% 185 (16% 208 (19%0) 248 (10%
Poor (131 170) 193 (15% 205(18%) 188(17%) 386 (16%
Very Poor (Greater than 17, 510 (42% 458 (39% 421 (37%) 1248 (51%
Missing 69 (5%) 20 (2%) 0 (0%) 95 (4%)
1159 Total | 1,214 (100%) 1,159 (100%)| 1,124 (100%) 2,444 (100%

% sy 0 ’ e
/| A

10% 153
12%
193
16%

386
16%

Statewide, 2014 Eastern Side of the

State, 2014
20
2% "
185
) 208
'205 16% 188 19%
18% 17%
Eastern Side of Eastern Side of
the State, 2018 the State, 2020
M Less than 70 B 70100 101-130
131-170 B Greater than 170 Missing

Figure 5: Roughness (IRI) in 20142018and 2020
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3.2.3 Pavement Condition Index (PCI)

Table 5 and Figure 7 show the PCI summary of all county roads. Figin@\& graphically the
PCI levels of the Eastern part of the state. The summary of PCI for each county is summarized in

Appendix 5.
Table 5: PCI in Statewide versus Eastern Part in 201,42018and 202Q

Eastern side ¢ Eastern side ¢ Eastern side o] Statewide, 201

the State, 201] the State2018 the State2020
Less than 7 245 (20% 388 (33% 508 (45%) 479 (20%
70-85 347 (28% 706 (61% 586 (52%) 601 (25%
Greater than 8 544 (44% 45 (4%) 30 (3%) 1,259 (52%
Missing 77 (6%) 20 (2%) 0 (0%) 106 (4%
Total| 1,214 (100%) 1,159(100%)| 1,124(100%)| 2,444 (100%

Statewide, 2014 Eastern side of the
State, 2014

20
2%

4%

586

706 52%

61%

Eastern side of Eastern side of the
the State, 2018 State, 2020
B Lessthan 70 70-85 W Greater than 85 Missing

Figure 7: PCl in 2014,2018and 202Q
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Figure 8: Pavement Condition Index (PCI) of Eastern Wyoming ir202Q
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