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1 INTRODUCTION  

In 2014, the Wyoming County Commissioner Association (WCCA), Wyoming Department of 

Transportation (WYDOT) and the State Transportation Innovation Council (STIC) supported 

funding a project to develop a comprehensive database for Pavement Management System 

(PMS) of county paved roads. As a result, a comprehensive effort was conducted by the 

Wyoming Technology Transfer Center (WYT2/LTAP) to collect roadway inventory data, 

pavement condition data and roadway thicknesses. The pavement condition data includes: Rut 

Depths, International Roughness Index (IRI), Pavement Condition Index (PCI) and Pavement 

Serviceability Index (PSI). In 2014, the pavement condition data and roadway thickness were 

collected by WYT2/LTAP center on the 2,444 miles of county paved roads. Based on this data, a 

comprehensive database was completed and reports summarizing the overall pavement condition 

were prepared. The database and reports contained in a hard drive were mailed to each county 

and WYDOT in May 2015. The database was also published in ArcGIS online hosted by 

WYT2/LTAP center. To continue this effort, pavement condition data will be collected every 

year for half of the state. The data collection information in previous years can be seen in Table 

1. 

Table 1: Data Collection in Previous Years. 

Data 

Collection 

Year 

Counties Covered Collected Pavement 

Condition 

Parameters 

Completion 

Year 

2014 All 23 counties in Wyoming Pavement thickness, 

Rut Depth, IRI, PCI, 

and PSI 

May, 2015 

2015 Western part of the State: Big Horn, 

Fremont, Hot Springs, Lincoln, Park, 

Sublette, Sweetwater, Teton, Uinta, and 

Washakie Counties 

Rut Depth, IRI, PCI, 

and PSI 

September, 

2016 

2016 Eastern part of the State: Albany, 

Campbell, Carbon, Converse, Crook, 

Goshen, Johnson, Laramie, Natrona, 

Niobrara, Platte, Sheridan and Weston 

counties 

Rut Depth, IRI, PCI, 

and PSI 

May, 2017 

2017 Western part of the State: Big Horn, 

Fremont, Hot Springs, Lincoln, Park, 

Rut Depth, IRI, PCI, 

and PSI 

May, 2018 
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Sublette, Sweetwater, Teton, Uinta, and 

Washakie Counties 

In 2017, the pavement condition data was collected on the western part of the state (1,185 miles) 

which includes: Big Horn, Fremont, Hot Springs, Lincoln, Park, Sublette, Sweetwater, Teton, 

Uinta, and Washakie (Figure 1). 

Pathway Services, Inc. which collected the data in 2014, 2015 and 2016, collected the 

data for 2017 as well. The data collected in 2017 is shown in Figure 2. In 2017, pavement 

thickness was not collected since it was collected in 2014. The 2017 data was collected with 

Pathway 3D Data Acquisition System and it was provided to the WYT2/LTAP center early in 

2018. The new 3D Data Acquisition System uses fast, high-resolution 3D camera that captures 

both a high-resolution 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 2 is a sample of the developed comprehensive database which includes the 2014, 2015 and 

2017 pavement condition data. 

Overall, the findings of this project are summarized in three main elements: reports for 

each individual county, a statewide report, and a comprehensive database published in ArcGIS 

hosted on the WYT2/LTAP center website. This report summarizes pavement conditions of 2017 

in western part of the State including Big Horn, Fremont, Hot Springs, Lincoln, Park, Sublette, 

Sweetwater, Teton, Uinta, and Washakie Counties. In addition, this report compares the 

pavement conditions among 2014, 2015, and 2017. The comprehensive database is also 

published online on the WYT2/LTAP center website.  
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Figure 1: Western Part of the State Monitored in the Summer of 2017. 

 

Figure 2: Pavement Management System Data Included in this Report.
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Table 2: Sample of Comprehensive Database. 

County RID 
Begin 

MP 

End 

MP 
Primary Name 

Asphalt / 

Concrete 

Thickness 

(Inch) 

Base 

Thickness 

(inch) 

2014  2015  2017 

Rut IRI  PCI PSI 
 

Rut IRI  PCI PSI 
 

Rut IRI  PCI PSI 

Park ML7776B 0 1.94 Old Highway 292 

and 297 

4.01 5.60 0.16 108 87 2.37  0.14 110 89 2.42  0.175 92 82 2.48 

Park ML7776B 1.94 2.85 Old Highway 292 

and 297 

4.06 7.20 0.16 100 87 2.50  0.15 106 85 2.35  0.18 110 81 2.13 

Park ML7776B 2.85 3.47 Old Highway 292 

and 297 

3.82 4.70 0.16 83 87 2.81  0.16 82 86 2.79  0.22 73 84 2.83 

Park ML7776B 3.47 4.13 Old Highway 292 

and 297 

4.31 5.50 0.16 98 86 2.51  0.15 95 91 2.72  0.175 85 81 2.58 
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2 BACKGROUND  

2.1 Road Segmentation 

A primary task in any PMS is to create a list of roadway segments that 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 surface type, and major intersections where traffic either diverts or converges 

with a road. Locations of the road segments are established with global positioning system (GPS) 

technology and stored in a geographic information system (GIS) database. This segmentation 

was performed by WYT2/LTAP staff and Pathway® Services. 

2.2 Pavement Condition Parameters 

The Pathway Services® automated data collection van operates at normal highway speeds to 

collect four types of information for each road: automated rutting data expressed in inches 

(RUT); International Roughness Index (IRI); video logs of the pavement and roadside; and 3D 

images.  

2.2.1 Rut Depths (RD) 

The rut depth is a measure of permanent deformation of pavement. WYDOT identifies any roads 

with rutting greater than 0.3 inches as potentially hazardous (Huntington, et al. 2013). In 2017, 

the rut depth data were collected more precisely compared to previous years (2014 and 2015). 

Since 2017, 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) 

The IRI is the roughness index commonly used for representing ride quality. IRI is represented 

as units of slope (in/mi). The thresholds used by (Huntington, et al. 2013) for defining condition 

based on the IRI are as follows: 

Excellent: 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) 

PCI was developed by the United States Army Corps of Engineers ranging from 0 and 100 

quantifying the condition of a roadway based on surface distresses, where 100 represents the best 

possible condition and 0 represents the worst possible condition. A pavement condition index 
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(PCI) for each segment is generated by using the video logs from cameras facing the pavement 

surface.  For each segment, several sections are sampled or the whole segment can be considered 

to measure the distresses. In previous years (2014 and 2015), an operator conducted the distress 

evaluation using specialized software. In 2017, a new 3D Data Acquisition System was adopted 

in Wyoming to identify and measure the distresses automatically using imaging and crack 

detection technology.  From these distress measurements, the PCI is calculated.  

The primary uses 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 designs. 

Huntington et al. (2013) used the thresholds for defining pavement condition based on the PCI. 

Conditions are divided into three categories:  

   Good: Greater than 85 

Fair: 70 - 85 

Poor: Less than 70 

2.2.4 Pavement Serviceability Indexes (PSI) 

PSI provides a single number on a scale from 0 to 5 that evaluates the overall condition of the 

pavement from the traveling publicôs perspective. The following equation is used by WYDOT to 

calculate the PSI of the state highway system:  

ὖὛὍυȢσυὩ Ȣ ᶻ  τὙὟὝ σρ
ὖὅὍ

ρππ
 

Where: 

¶ IRI is the International Roughness Index (inches/mile) 

¶ RUT is the mean Rut Depth (inches) 

¶ PCI is the Pavement Condition Index (based on ASTM D6433) 

The following rating scale is used in this project to describe the condition of roads with a 

particular PSI value:   

Greater than 3.5 - Excellent Condition 

3.01 ï 3.5  - Good Condition 

2.51 ï 3.0  - Fair Condition 

2.0 ï 2.5  -  Poor Condition 

Less than 2.0 -  Very Poor Condition
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3 WESTERN 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 summarized for statewide county roads in this report. Appendix 

1 provides the list of the roadway segments by each county in the western part of the state with 

pavement conditions (Rut Depth, IRI, PCI and PSI) and pavement thicknesses (asphalt and base 

thickness). This chapter describes the overall conditions of western part of the state county paved 

roads. 

3.1 Statewide County Paved Roads 

As shown in Table 3, there are 1,171 roadway segments in western part of the state with 1,185 

miles. Summary by each county can be seen in Appendix 2. County paved roads and segments by 

each county can also be seen in Appendix 3 and Appendix 4 respectively.  

Table 3: Summary of Statewide and Western Part  of the State County Paved Roads. 

 Statewide Western Part 

Total Length, miles 2,444 1,185 

Total Number of Segments 2,250 1,171 

Minimum Segment Length, mile 0.01 0.02 

Maximum Segment Length, mile 30.8 25.82 
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3.2 Pavement Condition Assessments 

3.3.1 Rut Depths (RD) 

Table 4 and Figure 3 show the average rut depth divided into two categories: greater than 0.3 

inches and less than 0.3 inches in the western part of the state comparing 2014, 2015 and 2017. 

Figure 4 shows the rut depth of the western part of the state county paved road segments. The 

summary of rut depth for each county is summarized in Appendix 5. 

 

Table 4: Rut Depth in Statewide versus Western Part in 2014, 2015 and 2017. 

Western Side of the State 

 2014 2015 2017 

More than 0.3 inches 121 (10%) 104 (8%) 28 (2%) 

0.3 inches or less 1,080 (88%) 1,106 (90%) 1157 (98%) 

Missing 28 (2%) 18 (2%) 0 (0%) 

Total 1,229 (100%) 1,229 (100%) 1185 (100%) 

Statewide 

 2014   

More than 0.3 inches 227 (9%)   

0.3 inches or less 2,122 (87%)   

Missing 95 (4%)   

Total 2,444 (100%)   

 

 

 

 

 

 

 

 

 

 

 



15 

 

   

 

 

 

 
 

Western side of the State, 

2014 

Western side of the State, 

2015 

Western side of the State, 

2017 

   

 

 
 

  

Statewide, 2014   

   

 

Figure 3: Rut Depth in 2014, 2015 and 2017. 
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Figure 4: Rut Depth Conditions of the Western Part of the State in 2017. 
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3.3.2 International Roughness Index (IRI) 

Table 5 and Figure 5 show the roughness conditions (IRI) of county roads. In 2017, 49 percent of 

the county roads were in very poor condition. Figure 6 shows the roughness condition of the 

western part of the state. The summary of IRI for each county is summarized in Appendix 6. 

 

Table 5: Roughness (IRI) in Statewide versus Western Part in 2014, 2015, and 2017. 

Western Side of the State 

 2014 2015 2017 

Excellent (Less than 70) 77 (6%) 83 (7%) 147 (12%) 

Good (70 ï 100) 103 (8%) 120 (10%) 101 (8%) 

Fair (101 ï 130) 95 (8%) 90 (7%) 88 (7%) 

Poor (131 ï 170) 192 (16%) 163 (13%) 261 (22%) 

Very Poor (Greater than  170) 735 (60%) 755 (61%) 587 (49%) 

Missing 28 (2%) 18 (2%) 0 (0%) 

Total 1229 (100%) 1229 (100%) 1185 (100%) 

 

   

Statewide 

 2014   

Excellent (Less than 70) 121 (5%)   

Good (70 ï 100) 346 (14%)   

Fair (101 ï 130) 248 (10%)   

Poor (131 ï 170) 386 (16%)   

Very Poor (Greater than  170) 1248 (51%)   

Missing 95 (4%)   

Total 2,444 (100%)   
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Figure 5: Roughness (IRI) in 2014, 2015, and 2017. 
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Figure 6: Roughness (IRI)  of the Western Part of the State in 2017. 
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3.3.3 Pavement Condition Index (PCI) 

Since the 2017 PCI data was calculated differently from previous years, the 2017 data were 

compared to the 2015 data as shown in Figure 7. Figure 7 shows that the average PCI decreased 

from 88 (standard deviation 13) in 2015 to 85 (standard deviation 9) in 2017 for the western side 

of Wyoming. The decrease of average PCI from 2015 to 2017 includes the two years of 

pavement deterioration.  

 

Figure 7: Comparison of PCIs between 2015 and 2017 for Western Side of the State. 
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Table 6 and Figure 8 show the PCI summary of all county roads. Figure 9 shows graphically the 

PCI levels of the western part of the state. The summary of PCI for each county is summarized in 

Appendix 7. 

Table 6: PCI in Statewide versus Western Part in 2014, 2015, and 2017. 

Western Side of the State 

 2014 2015 2017 

Less than 70 110 (9%) 107 (9%) 196 (17%) 

70 - 85 287 (23%) 219 (18%) 588 (50%) 

Greater than 85 801 (65%) 881 (72%) 401 (33%) 

Missing 32 (3%) 22 (2%) 0 (0%) 

Total 1229 (100%) 1229 (100%) 1185 (100%) 

 

   

Statewide 

 2014   

Less than 70 479 (20%)   

70 - 85 601 (25%)   

Greater than 85 1,259 (52%)   

Missing 106 (4%)   

Total 2,444 (100%)   
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Figure 8: PCI in 2014, 2015, and 2017. 
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Figure 9: Pavement Condition Index (PCI) of the Western Part of the State in 2017. 

 

 

 

 

 












