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2008 Interstate, Primary, and Secondary  

Pavement Condition and Treatment Report 

Summary 
 

The condition of the Montana highway systems remains fairly stable.  The NHS and STP 
Primary systems show some minor movement from the good level to the fair level and 
from the fair level to the poor condition level. The following is a summary of the 
percentage of lane miles in each condition state by system as compared to previous 
years.   
 
The 2007 average OPI on the Interstate system continues to average 90 percent or above 
in the good range for the fourth year.    The two percent in the poor category represents 
48 miles, all PCCP with an average age of 20 years.  In the fair category, seven percent 
reflects 152 miles of which 98 miles are asphalt with an average age of 11 years and 54 
miles of PCCP with an average age of 25 years. 
 
 

Interstate 

 2000 2001 2002 2003 2004 2005 2006 2007 

Good 54% 61% 68% 88% 92% 92% 90% 91 % 

Fair 37% 31% 28% 9% 5%   6%  8 % 7 % 

 Poor 9% 8% 4% 3% 3%   2%  2 % 2 % 

 
Both the NHS Primary and the STP Primary systems show a decrease in the percentage 
of miles in the good category.  The NHS Primary has 94 miles in the poor category or 
four percent.  One third these miles are between MP 626.1 and 667.1 on N-1 (US 2) and 
have an average age of 29 years.  There are 800 miles of the NHS Primary in fair 
condition or 30 percent.  The STP Primary has five percent in the poor category 
reflecting 141 miles with the average age of 32 years.   Of the 141 miles, 28 miles have 
an average of 4500 AADT, the lowest AADT in this subgroup is 1008.  The average age 
for the miles with greater than 1000 AADT on the STP system is 41 years, while the 113 

miles that carry less than 1000 AADT has an average age of 26 years.  The STP Primary 
has 816 miles in the fair category or 29 percent.     

NHS Primary 

 2000 2001 2002 2003 2004 2005 2006 2007 

Good 56% 55% 62% 69% 73%  68% 69 % 66 % 

Fair 37% 39% 33% 28% 24%  28% 29 % 30 % 

Poor 7% 6% 5% 3% 3%    4%   2 % 4 % 

 
   

STP Primary 

 2000 2001 2002 2003 2004 2005 2006 2007 

Good 52% 56% 59% 69% 71%  62% 70 % 66 % 

Fair 39% 37% 35% 25% 25%  30% 27 % 29 % 

Poor 8% 7% 6% 6% 4%    8%   3 % 5 % 

 
The Secondary System remained essentially the same in 2007 as 2006.  The five percent 
poor is 152 miles.  For 108 miles in the poor category the last treatment was a 
reconstruction and they have an average age of 40 years.  For the remaining 44 miles the 
last treatment was an overlay and they have an average age of 16 years. 
 

Secondary 

 2000 2001 2002 2003 2004 2005 2006 2007 

Good 54% 61% 68% 65%  69% 60%  68 % 67 % 

Fair 37% 31% 28% 25%  23% 33% 27 % 28 % 

Poor 9% 8% 4% 10%    8%  7%    5 % 5 % 

 
For the highway systems included in this report, Fatigue Cracking (ACI) on all systems 
continues to remain at an ACI above 95.  In 2006 the thermal cracking (MCI) for all 
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systems was at 90 or higher, but in 2007 only the Interstate remained at this level.  While 
an index of 90 is in the good condition range, a crack and seal treatment may trigger 
depending on pavement age at an index of 92.   
 
The average Rut Index for all the systems is between 67 and 71.  A Rut Index of 70 
equates to an average 0.14 inch rutting where as an average quarter inch rut would have 
a Rut Index of 55.  In 2007, total highway system mileage with ruts greater than a 
quarter inch was 1051 miles.  NHS Primary has an average Rut Index of 67 and 374 
miles with ruts greater than a quarter inch.   In comparison, the STP Primary had 261 
miles with ruts greater than a quarter inch. 
 
Regarding the Rut Index trends, early in the 2005 data-gathering season the Pavement 
Analysis section along with the Profilers’ vendor, International Cybernetics Corporation 
discovered computer boards on the profilers were intermittently malfunctioning.  The 
result of the malfunction was the Rut Indices for 2004 were inflated slightly (or the ruts 
appear to be less).  To address this situation the boards were replaced, the 2005 data 
recollected and an additional calibration check implemented.   
 
Currently, the 2008 total construction fiscal need for the NH – I is $102 million, $202 
million for the NH – P, $240 million for the STP – P, and $278 million for the 
Secondary System.  For 2007, the fiscal needs show a projected increase of $30 to $60 
per system from the 2006 for the State’s highway systems.  The Interstate System’s 
increase is due in part to Pavement Analysis adjusting the Interstate System’s PvMS 
performance models for PCC. The treatment needs for the PCC is $40 million.  The two 
treatments impacting the increase are overlays and reconstruction.  Both of these 
treatments had significant increases in the average cost per yard for projects let in 2007.   
 
The Montana Department of Transportation’s (MDT) Pavement Analysis Section 
conducts an annual Pavement Condition Survey (PCS) of the Montana Interstate, 
Primary and Secondary highway system.  The PCS uses a crew of pavement raters that 
travel the state to observe and report the condition of pavements using a statistical 
sampling process.  The PCS crew collects severity and extent of a variety of pavement 
defects for every lane mile of the Interstate, Primary, and Secondary highway systems.  
In addition, crews operating specially equipped trucks travel the Interstate, Primary, and 
Secondary highways collecting a profile of the pavement surface used to evaluate 
pavement rutting and ride quality.  The data collected in the PCS, along with 

maintenance and construction history, is the database used for a systematic, objective 
evaluation which identifies the maintenance, rehabilitation, and reconstruction needs for 
every lane mile of the Interstate, Primary, Secondary highway systems.   
 
The following report provides the results of these processes.  The report includes the 
current condition, segmentation, recommended maintenance, rehabilitation, or 
reconstruction treatments, and an estimation of the fiscal resources needed to perform 
these treatments for the Interstate, Primary, and Secondary systems.   The Report 
Development Section provides a more developed explanation of this information. 
 
This year’s report is available two ways on the web.  First, from the MDT homepage the 
report data can be accessed by logging on to ORACLE Menu.  Second, Pavement 
Analysis developed a web page where the Pavement Condition and Treatment Report 
can be viewed along with other pavement related data.    The Report can be found by 
going to the Intranet’s “Resources” page, then locating the “Materials” section of 
“Online Applications”. 
 

The definitions of recommended treatments follow the Guidelines for Nomination and 
Development of Pavement Projects.  This document, approved by the Federal Highway 
Administration, MDT and the Transportation Commission, provides clear guidance for 
the development of Preventive Maintenance, Rehabilitation and Reconstruction projects.  
A copy of these guidelines are included in the Appendix of this report.   
 
Feedback 
Your input and feedback is very important to us.  If you have an idea or suggestion about 
how we might improve our analysis and/or reporting please contact Mary Gayle Padmos 
or Jon Watson  
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Report Development 
 
 
The development of this report involves three processes:  
 
     1) Data collection, auditing, and analysis 
     2) Engineering analysis 
     3) Cost analysis 

 

Data Collection, Auditing, and Analysis 

 

The goal of the data collection, auditing and analysis process is to build a 
comprehensive database of information relative to pavement condition, based on a 
systematic and defendable process for obtaining and analyzing data. The pavement 
condition database includes current data from the following Interstate and Primary 
Survey(s):  
 
     1) Visual Distress Survey (VDS) 
     2) Road Profiler Survey (RPS) 

 

Using a South Dakota type “Road Profiler” equipped with laser and accelerometer 
devices the Pavement Analysis Section (PAS) staff perform the RPS. The “Road 
Profiler” is continually calibrated and tested to insure precise data is collected.  The 
purpose of the RPS is to collect continuous pavement rut and ride data. Beginning in 
the spring each year, PvMS’s two road profilers are deployed statewide to collect 
continuous rut and ride data on approximately 24,000 lane miles of pavement. At 
highway speeds, infrared laser sensors fire a signal to the pavement surface at 200 
times per second. Combined with precision accelerometers also mounted in the front 
bumper, this real time measurement data is combined simultaneously with DMI 
(distance measuring instrument) data and GPS (global positioning system) data. The 

result is an accurate measurement of the longitudinal profile (ride) and the transverse 
profile (rut), which is averaged and stored electronically in one-tenth mile increments 
for the entire 24,000 lane miles each year. The equipment meets the requirements of 
an ASTM E950 Class 1 profiling device and is certified as an approved equal for the 
profilograph.  The Profiler is a non-contact measuring device.  The data collected is 
not affected by vehicle variation (i.e. speed, weight and suspension).  Measurements 
are not affected by changes in temperature, pavement color or texture, sunlight, wind 
and speed. 
 

The VDS is performed by 
Pavement Analysis (PAS) 
employees who visually 
analyze a two hundred-foot 
sample section of each lane at 
each mile marker, in the 
direction of increasing mile 
markers. Each year, six to 
eight temporary employees are 
hired in the early spring to 
complete the survey by fall. 
The employees are trained at 
the Helena headquarters for 

one to two weeks prior to their data collection assignments. Typically half of the crew 
is made up of employees that have returned from previous years in this same position.  
In addition, the Pavement Management System (PvMS) Data Unit Supervisor audits 
each employee’s work for accuracy throughout the VDS.  The goal of the VDS is to 
collect a representative sample of the load and non-load associated cracking present in 
a one-lane mile section.  
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The VDS and RPS data is reported by calculating Condition Indexes (CI).  Currently, 
from data collected by the PvMS, the following five CI’s are reported:  
 
     1) Ride (RI) 
     2) Rut 
     3) Alligator Cracking (ACI) 
     4) Miscellaneous Cracking (MCI) 
     5) Overall Performance Index (OPI)  
 
The Ride Index (RI) is calculated using the International Roughness Index (IRI) in 
inches per mile and converting it to a 0-100 scale. 

 

The Rut Index is calculated by converting rut depth to a 0-100 scale.  Rut 
measurements are taken approximately every foot and averaged into one-tenth mile 
reported depths. 
 
The Alligator Crack Index (ACI) is calculated by combining all load associated 
cracking, and converting the index to a 0-100 scale. 
 
The Miscellaneous Cracking Index (MCI) is calculated by combining all non-load 
associated cracking, and converting the index to a 0-100 scale. 
 
The Overall Performance Index (OPI) is calculated by combining various, weighted 
amounts of the ACI, MCI, RI, and Rutting Indexes, and converting the index to a 0-
100 scale.  The OPI is calculated to provide one index, which describes the current 
“general health” of a route, or system.  

 

All CI’s are in a 0 to 100 scale, ACI, MCI and Ride have the condition 

levels in the following table.   

 
 

Condition 
 

Range 
 

Good 
 

80 – 100 
 

Fair 
 

60 – 79.9 
 

Poor 
 

0- 59.9 
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Condition levels for OPI  

 
 

Condition 
 

Range 
 

Good 
 

63 - 100 
 

Fair 
 

45 - 62.9 
 

Poor 
 

0 – 44.9 

 

Condition levels for the Rutting Index 

 
 

Condition 
 

Range 
 

Good 
 

60 – 100 
 

Fair 
 

40 – 59.9 
 

Poor 
 

0 – 39.9 

 

Once CI’s are calculated for every data sample, the CI’s are then averaged over 
management sections.  The sectioning of highway systems into management sections 
is performed to create homogeneous sections with relevant attributes.  Such as: 
pavement type and design, traffic, condition, sub-grade and material characteristics.  
Often these sections fall into the same section intervals as previous pavement projects.  
Homogeneous sections are created so that uniform treatments and treatment costs can 
be assigned in a practical manner. 
 
For more information relating to the data collection, auditing, or analysis contact: 
Mary Gayle Padmos, Pavement Management Supervisor, e-mail: mpadmos@mt.gov, 
phone: 444-6149. 
 
 

 

Engineering Analysis 
 

The goal of the PvMS Engineering Analysis Process is to assign the most effective 
treatment to each management section.  Decision Trees are used to facilitate this 
process; each tree is composed of nodes and limbs in which decision variables and 
thresholds are assigned. Decision variables may include: 

 
     1) Age (years since last treatment) 
     2) AADT (average annual daily traffic) 
     3) System (functional designation) 
     4) Depth (thickness of all pavement & base layers) 
     5) Type (asphalt cement or Portland cement concrete surface layer)   
     6) CI (all condition indices) 
     7) ESAL (18 kip equivalent single axel loads) 

 

At the end of each branch of a decision tree resides the most effective pavement 
treatment.  PvMS pavement treatments are meant as a “general” remedy for pavement 
deterioration or failure based on “network” level analysis.  Most treatments include 
several feasible pavement design alternatives, which need to be identified from further 
engineering “project” level data collection.  Currently the PvMS categorizes its 
pavement treatments by pavement surface type: Asphalt Cement (AC) or Portland 
Cement Concrete (PCC) and include the following: 
 
 

Asphalt Cement (AC) Treatments 

 

1) Do Nothing 
2) AC Crack Seal 
3) AC Crack Seal & Seal & Cover 
4) AC Thin Overlay 
5) AC Thin Overlay_Engineered 
6) AC Minor Rehabilitation 
7) AC Minor Rehabilitation_Rut 
8) AC Major Rehabilitation 

9) AC Reconstruction 
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Portland Cement Concrete (PCC) Treatments 

 

1) Do Nothing 
2) PCC Crack Seal 
3) PCC Minor Rehabilitation 
4) PCC Major Rehabilitation 
5) PCC Reconstruction 

 

 

Following is a brief description of each pavement treatment: 

 

Asphalt Cement (AC) Treatments 

 

Do Nothing 
 

Current pavement condition does not warrant a treatment at this time. 

 

AC Crack Seal 
 

The management section exhibits a variety of cracking in sufficient quantity 
that makes it a candidate for crack seal. 

 

AC Crack Seal and/or Seal and Cover 
 

The management section exhibits a variety of cracking in sufficient quantity 
that makes it a candidate for crack seal and the management section is old 
enough to be a candidate for seal and cover. 

 

AC Thin Overlay 
 

The management section is a candidate for a 50mm – 60mm overlay and the 
overall pavement structure appears to be structurally adequate. 
 

 

AC Thin Overlay Engineered 

 
On pavements that have over 300 ESAL's or that are greater than 20 years old, 
partial engineering is recommended to ensure that the section is truly a 
candidate for Pavement Preservation.  Plant mix cores should be evaluated for 
stripping and thickness, and in some cases base course and subgrade should be 
evaluated.  The pavement section is also evaluated using non-destructive 
testing deflection analysis.   

 

AC Minor Rehabilitation/AC Minor Rehabilitation Rut 
 

The intent of these projects is to rehabilitate the existing pavement surface  
through an engineered approach that considers the observed pavement distress 
and in-place materials. The existing width of pavement is to be maintained if it 
is less than or equal to the route segment width. Milling operation will be < 60-
mm w/o exposing base gravel.  All slope work and other features are usually  
accomplished within existing right-of-way. Other surfacing improvements 
shall follow the Guidelines for Nomination and Development of Pavement 
Projects. 

   
The objective of this treatment is to extend the life of the pavement structure 
by rehabilitating the wearing surface only. Other improvements such as slope  

 flattening, guardrail and and/or other safety improvement as outlined in the 
Guidelines for Nomination and Development of Pavement Projects may be 
included. 

 

AC Major Rehabilitation 
 

The intent of these projects is to rehabilitate the existing pavement structure  
through an engineered approach that considers the observed pavement distress, 
the in-place material, and roadway geometrics. Milling operations may be >  
60 mm and may expose base gravel which can then be treated or modified.  
New right-of-way and utility relocation may be required to improve 
geometrics, to flatten slopes, or enhance safety. Other surfacing improvements 
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shall follow the Guidelines for Nomination and Development of Pavement 
Projects. 

 
The focus of this treatment is to extend the life of the pavement, improve ride  
quality and/or enhance capacity. May include rebuilding substandard 
horizontal or vertical curves but the majority of the work shall be primarily on 
the existing alignment. Typically requires rebuilding less than 25% of the total 
project length. This could include base course improvement, the addition of 
lanes or dualization of the existing facility, and/or dig outs to remove poor or 
contaminated material. Other improvements such as guardrail and/or other 
safety improvements as outlined in the Guidelines for Nomination and 
Development of Pavement Projects may be included. 

 

AC Reconstruction 
 

Reconstruction on existing alignment of an existing route where the old 
pavement structure is removed and replaced, and/or where additional 
continuous through lanes are added through widening, dualizing or the addition 
of continuous collector-distributor roads that provide by design and operation 
for through traffic movements. 

     

Portland Cement Concrete (PCC) Treatments 

 

PCCP Do Nothing 
 

Current pavement condition does not warrant a treatment at this time. 

 

PCCP Crack Seal 
 

The management section exhibits a variety of cracking in sufficient quantity 
that makes it a candidate for crack seal. 
 
 

 

PCCP Minor Rehabilitation 
 

PCCP Minor Rehabilitation is minor slab replacement as needed, and grinding 
the pavement. 

 

PCCP Major Rehabilitation 
 

PCCP Major Rehabilitation is slab replacement as needed, dowel, and grind, or 
crack and seat with an overlay. 

 

PCCP Reconstruction 
 

Reconstruction involves removal and/or treatment of the base and/or the sub-
grade material. 

 

MAINTENANCE TREATMENTS 
 

The treatments that are considered preventive maintenance by the “Guidelines for 
Nomination and Development of Pavement Treatment Projects” are the same for 
maintenance and construction except for mill and rut fill.  When a Minor 
Rehabilitation Rut is recommended for construction, a Maintenance Rut Fill is 
recommended for maintenance. The differences between the recommended 
construction treatments and the recommended maintenance treatments in the decision 
trees are summarized below. 

 

Construction Treatment    Maintenance Treatment 

 

Minor Rehabilitation Rut    Maintenance Rut Fill 
 
Minor Rehabilitation     Reactive Maintenance 
 
Major Rehabilitation     Reactive Maintenance 
 
Reconstruction     Reactive Maintenance 
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Additionally, if a management section is contracted, under construction, or recently 
completed according to the October 18, 2007 Construction Report, the recommended 
maintenance treatment is “None”. 

 
 
 
STATUS and YEAR 
 

A status and year was assigned to projects currently in the October 18, 2007 
Construction Report.  The three status categories are: 

 

Contracted Management sections assigned a status of contracted are in the 
October 18, 2007 Construction Report, and the percent of 
project completion is less than or equal to 5%. 

 

Under Construction Management sections assigned a status of under construction 
are in the October 18, 2007 Construction Report, and the 
percent of project completion is between 6% and 94%. 

 

Completed Management sections assigned a status of completed are in the 
October 18, 2007 Construction Report, and the percent of 
project completion is greater than or equal to 95%.  . 

 
If the status field is blank, PvMS could find no evidence of a programmed or current 
treatment for that management section. 

 

The year column for contracted, under construction, and completed projects indicates 
the award year as reported in the October 17, 2007 Construction Report or the 
completion date by maintenance. 
 
For more information relating to the decision trees, pavement treatments, or pavement 
engineering analysis contact: Jon Watson, P.E., Pavement Engineer, Pavement 
Analysis Section, e-mail: jwatson@mt.gov, phone: 444-7260. 
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COST ANALYSIS 
 

When a pavement treatment is assigned to a management section, the cost of 
performing the assigned treatment is estimated. Cost estimates for the various 
treatment categories are derived from bid items for awarded contracts between 
2004 and 2007.  The bid items for each project are evaluated to represent a 
typical treatment type (i.e. Reconstruction, Rehabilitation, Resurfacing). Bid 
items are not included unless they occur in 75% of the considered projects.  
The project area is calculated and divided into the sum of the considered bid 
items to produce a cost/ yd2.  Once this is completed, the projects are analyzed 
for each treatment category and averaged for the particular year. If there are 
not enough projects in a year to give a good comparison then a percentage is 
derived from the average increase compared to the previous year.   

 
Cost estimates for all Maintenance Division Treatments were developed from 
cost data provided by the MDT’s Maintenance Division, Maintenance 
Management System. 

 
If a management section has a status of “Contracted”, “Under Construction”, 
or “Completed” as described above, the assigned cost to this management 
section is $0. 

 

For more information relating to the cost estimates or economic analysis 
contact: Mary Gayle Padmos, e-mail: mpadmos@mt.gov, phone: 444-6149. 

 
 
 
 

 
 
 
 
 

COST TRENDS FOR PAVEMENT TREATMENTS
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2004  $1.37  $6.70  $10.94  $25.65  $40.87 

2005  $1.47  $7.51  $11.37  $26.67  $46.69 

2006  $1.76  $9.58  $13.60  $32.00  $52.13 

2007  $1.57  $11.36  $11.53  $28.60  $67.84 

Seal and    Thin    Minor   Major   Recon-

Cover Overlay Rehab Rehab struct
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Final Notes 

 

Several factors must be kept in mind when using this report. 
  
The timing of the survey(s) vs. construction activities should be considered.  Sections 
of this report may show the road is distressed (low CI(s)) and a project has been 
constructed or is presently under construction.  The VDS and RPS were performed 
from May 1 – November 10, it is possible that a few management sections, surveyed 
early in the year, may not reflect maintenance or construction activities that were 
performed or that are in progress.  Although a few management sections may have low 
CI(s), this would not have effected pavement treatment assignment if the activity were 
listed in the Construction Bureau’s “Construction Report” for period ending 10/18/07.  
In addition, if a project was completed after May 1, 2007, the PvMS will consider it if 
a “MDT PvMS Maintenance Report”, “MDT Materials Bureau Surfacing History 
Report”, or a “MDT PvMS Pavement History Report” was filled out and sent in by the 
time the report was generated.  The corresponding reported treatment for any 

management section(s) that has a project completed or is presently under 

construction would reflect the treatment that was identified in the above listed 

report(s). 
 
This report has been generated in generic summary format.  Specific system, route, 
management section, treatment, or condition reports and summaries can be generated 
upon request.  Please forward requests to Mary Gayle Padmos, Pavement Management 
Engineer.  


