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COOPERATIVE ROAD CONDITION SURVEY

PROJECT CONCEPT

This demonstration project was created by County Road Association of Michigan (CRAM), and
the Michigan Department of Transportation (MDOT) to jointly develop and implement asset
management concepts. This project specifically dealt with creating and eval uating methodol ogies
for surveying road surface conditions, which is the first step in the process of Asset Management
on our roadway systems. It was directed by John Daly, Manager of the Genesee County Road
commission and Louis Lambert, Deputy Director, Bureau of Transportation Planning, MDOT
and was coordinated by MDOT’s GIS Team. The objective of this project is to develop a
baseline asset management capability that, with selected analytical tools, can be placed in the
hands of road maintenance agencies to assist in planning cost-effective maintenance of the public
roadway. If the Asset Management legislation currently pending in the legislature passes, a
Transportation Asset Management Council (TAMC) will be established. If that occurs, this pilot
project should then become the responsibility of the TAMC. The project included the following
goals:

1. Evaluate the feasibility of using the Pavement Surface Evauation and Rating System
(PASER) for rating Michigan’sroad system;

2. Determine the time and resources necessary to conduct road condition surveys on Federal
Aid and Non-Federal Aid road systemsin Michigan;

3. Evauate procedures for mobile collection of road condition data using Geographic
Information Systems (GIS) and Global Positioning Satellite Systems (GPS);

4. Appraise using the Michigan Information Center’s (MIC) “Framework” files as a foundation
for the GIS road map and database and;

5. Promote working relationships between government agencies involved in Transportation
asset management activities.

In order to have a representative sample of Michigan’s road system, a diversified sample of five
counties were selected for this demonstration project. They included Alcona, Chippewa,
Genesee, Grand Traverse, and Kent counties (see Map 1). This sample was selected to provide a
geographical distribution of counties in the southern lower peninsula, northern lower peninsula,
and the upper peninsula. The counties were also selected so that they included land uses varying
from urban, suburban, rural, commercial, and recreational. The project called for the rating all of
the Federal Aid System in each county. In several counties the Non-Federal Aid System was also
rated to determine the applicability of using thistechnology for rating all Act 51 roads.

PASER

The Pavement Surface Evaluation and Rating System (PASER) was selected for evaluating the
road networks. The purpose of PASER is to provide a uniform road rating system that, when
combined with economic analysis, can he used to formulate short and long range plans based on
avariety of budget levels. An important factor in selecting PASER was that detailed instructional
rating manuals and training videos are available to facilitate the road evaluation process. The



videos and manuals include training in identifying the different types of pavement distress, the
degrees of it over the life of a pavement, the PASER rating system, and examples of different
ratings (Exhibits 1-5). PASER is the rating system currently used by RoadSoft, the integrated
road management system for Michigan’s counties and cities that has been developed at Michigan
Technological University with funding from MDOT.

FIELD COLLECTION PROCEDURES

MDOT’ s GIS Team developed a procedure which combines GIS, GPS, the Framework mapping
network, and the PASER rating system to create a relational data base “on the fly” as the roads
are driven. Exhibit 6 shows the computer screen that the road raters see as they drive down the
road. The screen displays a GIS map of the road system, the vehicle's exact location from the
GPS receiver (the red arrow) and the data record for that specific segment of road. The program
also includes a routine to quickly split network road links at any location where an attribute such
as pavement type or condition changes.

Field data collection was conducted by a three-person team in each vehicle. One team member
drives, the second operates the computer, while the third navigates, determining the most
efficient routing to drive the roads with the least amount of backtracking (Exhibits 7 and 8). The
PASER ratings were arrived at by team consensus with the right being reserved that if a
consensus could not be reached, the owner of the road would make the final call. It might be
noted that there were no instances where a team could not reach an agreement on the rating.
Once the PASER rating is determined, it is simply entered into the data record along with other
attributes such as pavement type. Upon completion of driving all the roads and combining the
databases, the network and database are ready for statistical analysis and thematic mapping for
use in developing short and long range plans.

PROJECT ORGANIZATION

Staffing- A total of 58 individuals from 11 organizations participated in this project. This
included staff from five county road commissions, two planning agencies, three cities, Michigan
Technological University and MDOT. The participants represented a wide variety of expertise
and included county road commission managers, assistant managers, engineers, planners,
foremen, technicians, maintenance workers, programmers and GIS specialists.

Team Development- In order to accomplish this task, teams were established in each county,
which consisted of members from each of the participating organizations (Exhibits 9-1 2). A
schedule was designed so that each of the crews consisted of at least one person from each
organization. Also, staff was rotated so that everyone had a chance to work together. The
diversification of team members from different organizations and expertise served to give
participants a better understanding of each others functions and an opportunity to share
knowledge with each other which had been gained from years of experience.

Training - The next step in this process was training, which included the following topics on the
use of this technology:

1. PASER - Road Condition Rating training
2. Maptitude GIS basics
3. Field Computer Operations & GPS operations



PASER Field Survey - The mgor task of the project was for our teams to drive al of the
designated roads in each county while applying PASER ratings and collecting attributes such as
pavement type and the number of lanes for each road segment. In order to evaluate the efficiency
of the survey procedures, each crew maintained a detailed daily “Road Inventory Log” which
documented the miles of roads that were rated under different geographical and environmental
conditions. The field work, in the five counties, consisted of rating 6,332.1 miles of roads and
was completed in 438.1 crew hours, which averages out to rating 16.1 miles per hour. Table 1 is
asummary of the daily log sheets which were kept throughout the project.

Tablel
Summary of Rating Activities

C-ounty

Biless
Habed

HoUrs

Kiles
RatedHaur

Chippewa G079 30.8 20.6 DE2.0
GEneses 2,220 184.2 12 4 240.0
arand Trawversa 1,133.3 F4.8 131 1,541 .04

The entire survey, in al counties, went very smoothly from the beginning to the end, which is a
tribute to the planning and hard work on the part of the participants from all of the agencies.
During the surveys a number of procedures were improved and refined to streamline the data
collection process.

SURVEY RESULTS

Road Conditions- Following the completion of each of the county road surveys, the databases
from the individual crews were combined and checked for any missed segments, duplicated
segments, errors in data entry, or mile point coding irregularities. Upon finishing this task, the
network and database was ready for statistical analysis and thematic mapping of roadway
attributes. The results of the PASER condition ratings, which utilizes a graduated rating scale
from 1 to 10, with a 1 rating being a road that has totaly failed and a 10 being a newly
constructed road, are displayed on Maps 2 thru 8.

SURFACE CONDITION RATING SCALE

Following the completion of the first survey in Genesee County the PASER Ratings were
classified into Good, Fair, and Poor rankings as displayed on Map 9. After review and analysis
this road rating team felt that the good, fair, poor PASER labels were too broad for determining
road needs or developing plans. Therefore, the team evaluated several possible scales and settled
on a scale recommended in the PASER manual that we are calling the Surface Condition Rating
Scale. This ordered system associates degrees o f pavement distress into categories that relate to
the levels of maintenance and rehabilitation required. Each category represents a major increase
in the amount of work needed and the associated costs. Therefore, from these categories, short
and long-range pavement management plans can be created for different financial scenarios. The
Surface Condition Rating Scale consists of the following categories:




Category | (Ratings 9 & 10) No Maintenance Required

Category 2 (Ratings 7 & 8) Routine Maintenance (joint & cracksealing, minor patching)
Category 3 (Ratings 5 & 6) Preservative Treatments (patching, sealcoat or nonstructural overlay)
Category 4 (Ratings 3 & 4) Structural Improvement (structural overlay or recycling)

Category 5 (Ratings 1 & 2) Reconstruction

Maps 10 thru 17 display the Surface Condition Rating Scale applied to the PASEK rating in each
of counties surveyed in this demonstration project.

It should be noted that this Surface Condition Rating Scale was developed as a planning tool and
is not intended to dictate the type work that must be done for specific PASER ratings. Final
decisions on a rehabilitation level and technique must also take into consideration many other
factors such as traffic volume, original construction quality, pavement strength and professional
engineering judgment.

The following comments relating to this scale were received after review of the draft of this
report and the committee may wish to evaluate their merits:

Steve Warren, of the Kent County Road Commission, states “Essentially, this scale is too
prescriptive of the type of improvement required for a particular level of distress’ and aso notes
“KCRC uses a three-tiered condition scale that works well for our asset management process as
well as for communication road needs to government officials and the general public. KCRC's
scal e distinguishes needs according to MAINTAIN, PRESERVE and RECONSTRUCT.”

Terry McNinch of MTU states “Why not stick with the good-fair-poor concept and use “very
good, good, fair, poor, very poor.”

CONCLUSIONS

Based on the objectives created at the onset of this project, the following conclusions have been
made:

1. PASER Rating System - The procedures used in this demonstration project have proved to
be efficient and allow an inventory of road conditions to be completed in a timely fashion.
During this demonstration project PASER has proved to be easy to learn and easy to apply in the
field. With the use of training videos, rating manuals and a little coaching in the field, it was
possible for team members to very rapidly become proficient raters. The mobile data collection
procedures worked equally well on both the Federa Aid System and the Non-Federa Aid
System.

2. Time and Resources - From the experience gained during this project and data collected on
the Road Inventory Logs, it is relatively easy to project the time and resources necessary for
conducting future PASER road condition surveys. This is demonstrated in Table 2, which
utilizes this information to project the time to needed to conduct a condition survey for al the
Federal Aid System and Rural Minor Collectors for each county in Michigan. Future updates of
road conditions should require less time, as many inventory attributes will not require changing
and there will be fewer instances of road segments that require splitting.

3. GIS/GPS Technology - These demonstration projects have proved that the combination of
GIS, GPS and the PASER rating system is an excellent methodology for the rapid, accurate, and
cost-effective collection of surface condition data along with the other physical attributes of our
roadway systems.



4. Framework GIS - The Michigan Information Center’'s Framework GIS provided a good
foundation for the roadway network and database. When used with GPS, it alowed the raters to
know exactly where they were on the road so that the mile points of changes in pavement
condition could be accurately mapped.

5. Multi Agency Rating Teams - The rating teams made up of staff from different agencies
worked quite well together, with everyone learning from each other and better understanding
how their individual rolesin Asset Management of our transportation system are interrelated.

OBSERVATIONSAND LESSONS

Local Road Expertise - In all surveys, it was evident that the knowledge of the Road
Commission’s staff in relation to the construction and design history of past work on their roads
was invaluable in determining the condition ratings. This was particularly true in instances such
as identifying whether a pavement was Sealcoat or Asphalt with a Sealcoat treatment overlay.

Automation Of Entering New Roads - In al five counties we encountered instances of new
roads, realigned roads and closed roads which were not included on the Framework’s road
network.

Therefore, MDOT’s GIS Team needs to develop an automated process to accurately add new
roads onto the network as they are being driven, by using the coordinates from the GPS receiver.
Also, procedures should be set up to submit these new roads to MIC for inclusion in the
Framework and for review by MDOT for Act 51 and Functional Class mapping.

Sealcoat Ratings and the Surface Condition Rating Scale - Several counties commented on the
following inconsistencies with Sealcoat ratings and the Surface Condition Rating Scale. The
PASER manual establishes a specific procedure for rating “ Sealcoat” roads because they perform
very differently from Asphalt and Gravel roads. The PASER Sealcoat Manua has been
established to rate these kinds of roads on a scale of 1 to 5, with the 5 being the best possible
rating. The rationale behind applying different scales for Sealcoat and Asphalt is that these
surfaces are not equal in terms of Service Life and Structural Capacity.

For this project, the procedure for rating roads that have a sealcoat over gravel surface was to
apply an even numbered 2 thru 10 rating. It is imperative that any and all analysis of pavement
networks includes the surface type as a factor for calculating conditions. As mentioned earlier,
these surface types (Asphalt and Sealcoat) are not equal, and maintenance and rehabilitation on
these two surfaces is much different. For example, if aroad that has an asphalt surface is rated a
2,3, or a 4, the Surface Condition Rating Scale would identify that segment to be in need of a
major structural improvement, or complete reconstruction. However, if aroad that has a treated
surface (Sealcoat) is rated 1,2, or 3 (or 2,4, or 6 for this project), it is most commonly improved
by applying another surface treatment. Therefore the Surface Condition Rating Scale that has
been established needs to be adjusted to account for the difference between surface types. The
following scale may be an appropriate adjustment for Seal coat roads:

Category 1 (Rating 8-10) No Maintenance Required

Category 2 (Rating 6) Routine Maintenance (minor patching)

Category 3 (Rating 4) Preservative Treatments (seal coat)

Category 4 (Rating 2) Structural Improvement (new double seal coat)

Gravel, Graded Earth and Unimproved Roads on Local Road Systems - It was observed, during
the Alcona and Grand Traverse surveys, that the Surface Condition Rating Scale does not
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adequately address gravel, graded earth and unimproved roads. These types of roads constitute
the major portion of the Local Road System in many counties and particularly in northern
Michigan. The maor portion of the unpaved roads fell into Asset Management Categories of 4
and 5, which indicate that major work is needed (see Map 18). Part of this may he due to the fact
that a PASER rating for Gravel roads cannot be rated higher then 4 if the road does not have
adequate drainage on at least 50% of its length. It is possible, that given northern Michigan's
well-drained sandy soil, that this criterion is overly harsh. Also, many of these are very low
volume seasona roads that provide access to recreational, forest and agricultural lands. Even
though they received low ratings, many are probably adequate, needing only routine maintenance
to serve the function that they perform.

Therefore, the Surface Condition Rating Scale needs to be reevaluated for better representing the
needs on these types of roads. Recently a new PASER manua for Graded Earth and
Unimproved Roads was published, which was not available during this survey. This new manual
utilizes afour class rating system for graded earth and unimproved road-trails. A field test of this
manual needs to be conducted in order to determine how this new rating scale can he
incorporated into our Surface Condition Rating Scale.

Data Transfer - In order for the PASER survey data to be used with RoadSoft software, a
method needs to be developed to transfer this collected data directly into RoadSoft. Another
possibility is that this technology becomes a subroutine or module of RoadSoft. It is fortunate
that a number of staff members from Michigan Technological University’s Local Technical
Assistance Program were involved in these surveys and will be able to explore these
possibilities.

Ramps - Michigan has approximately 900 miles of ramps on our freeway system which have
never been included in pavement condition surveys. Therefore, freeway ramps in Genesee, Kent,
and Chippewa counties were included in this project to determine the difficulty and time required
to obtain their condition ratings. They did prove to he more difficult and time consuming, as a
considerable amount of backtracking was necessary. This was particularly true in urban areas
with major interchanges between two freeways. Based on information collected in this project, it
is estimated that it would require four to six weeks to rate all the ramps on the State Trunkline
system.

Seasonal Roads - Seasonal Road designations were also collected during the surveys in Alcona
and Grand Traverse Counties. During the project in Alcona County, it was requested that the
survey include identifying Seasonal Roads in the database. The request was made as Seasonal
Roads, in northern Michigan, play arole in the planning and plowing operations and the counties
are required by law to maintain a map of these roads. Therefore, a column for this designation
was added to the database and included in surveys of northern counties. Maps 19 and 20 display
the locations of Seasonal Roads in these counties. This demonstrates how easily additional
attributes can be added and collected using this technology.

PHASE 2 GOALSAND OBJECTIVES

The Phase 2 efforts are planned to continue until October, 2002. PASER surveys will continuein
two other counties. A mini-Beta test of the new strategic planning module in RoadSoft will be
undertaken. Cross-survey efforts between the Genesee County Road Commission and the Kent
County Road Commission to explore the sensitivity of the field gathering of data are also
planned.
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Roads Rated Includes: Rural Non-Federal
Aid and City of Burton Local Streets

Map 14

C@MDOT

Michignn Deparimem o Trarsgaiietion

LLIE

o
1 ,;!T". oA

PH Bokia)
1

= Ol wlger R

F Jong Rd

=G2aniel fad Sfaloy Ad

aftewnber Rd

35

—Fhﬂ'[lnﬂ 1.2

=—w= Rating 3-4 256 mibes = 21%
= Rating 5-6 486 miles - 41%
= = Raling 7-8 311 miles - 26%

)

PASER Condition Ratings
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PASER Rating for Federal Ald Roads
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PASER Ratings

Kent County - Plus Ottawa County Portion of the Grand Valley Metro Council
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