




ASSESSMENT & MAINTENANCE
ASSESSMENT & MAINTENANCE PLAN FOR
TRANSPORTATION NETWORKS
CITY OF WINFIELD, KANSAS

INTRODUCTION
On September 5, 2009, the City of Winfield contracted MKEC Engineering Consultants, Inc. 
to perform an assessment of several elements of the City’s transportation network.  The 
project includes creating an inventory of the street system, including classifications of streets 
(arterial, collector, industrial, residential), pavement types, dimensions, areas, and drainage 
and sidewalk characteristics.  The project also includes assessment of a selected sampling of 
the City’s sidewalk network, and review of the City’s hike/bike paths with recommendations 
for future improvements.

STREET SYSTEM
MKEC completed the inventory, inspection and assessment of the City’s 92 miles of streets in 
the winter of 2010.  An easy to understand and logical methodology was used in this 
inventory and assessment, as follows:



ASSESSMENT & MAINTENANCE
Pavement Inventory

MKEC first divided the city’s area into 62 square grids, approximately ½-mile square.  Each 
grid is numbered (1-62).  The street system within each grid is then separated into segments 
for analysis, with each segment identified by a segment number, associated with the grid for 
ease of locating the segment.  (For instance Street Segment No. 1709 is located in Grid No. 
17.)  Attachment 1 is a map of the City showing the numbered grids, and street segments 
within the grids.  Appendix I is an expanded atlas with one grid per page.  This atlas provides 
more detailed information regarding each segment in the grid.
The segments are created to reflect pavement sections with logical endpoints, with each 
segment having identifying characteristics such as a city block, or a particular pavement type, 
width, etc.  A change in characteristics defines a change to a new segment.  For example, if a 
section of street changed from asphalt to concrete, it would be split into two separate 
segments.
Using the City’s GIS Geodatabase, the segments were mapped, dimensions of each 
segment were measured, and areas of paved surface were calculated.  
To complete the inventory, the features of each segment were recorded in an updatable Excel 
spreadsheet using identifiers for each physical attribute of the segment as follows:

• Segment Number
• Name of the street, and location endpoints of the segment
• Length of the segment
• Width of the Segment
• Area of the segment
• Pavement Type (asphalt, concrete, brick)
• Classification of street (Arterial, collector, residential)
• Presence of Sidewalk on either side of the segment
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PAVEMENT ASSESSMENT
1. As the inventory was being developed, MKEC performed a visual inspection and 
assessment of the surface condition of each segment.  The methodology employed a 
Pavement Quality Index (or PQI) which reflects the overall condition of the street.  A PQI 
score ranges from 1 to 100, with 100 being a perfectly new pavement with no visible 
distresses.  As distresses show up, the score is reduced, with the final score indicative of the 
pavement’s condition.  The PQI ratings are similar to a grading scale in a classroom.  A score 
in the 90’s is excellent (A), a grade in the 80’s is good (B)… and so on until a grade in the 
50’s or lower indicates very bad or failed pavement (F).
2. The street condition assessment was conducted by a trained inspector who collected 
uniform data regarding the physical condition of each street.  The data was designed to 
assess a number of pavement distresses typical of the type of pavement being assessed.  
For instance, asphalt pavement commonly shows the following distresses as it deteriorates:
Surface Weathering (loss of oil and exposure or loosening of aggregate)
Random Cracking (appearance of cracks randomly extending across the pavement surface)
Alligator Cracking (severe cracking in a pattern similar to alligator skin, showing failure that 
will eventually lead to deep depressions and potholes)
Transverse Cracking (cracks that run across the pavement, often at regular intervals, that 
become depressed and create a thumping ride)
Potholes
Ride Quality Deduction (the roughness or distortion of the ride on the street)
Similar groups of distresses are identified for other types of pavement (concrete, and brick)
3. To assure consistency and objectivity, each distress is evaluated for its Severity (how 
bad), and Extent (how much) in the segment being assessed.  Severity and Extent are each 
recorded as High (3), Medium (2) or Low (1) to determine a score for the distress.  This score 
is then given appropriate weight related to its overall effect on the quality of the pavement.  
The only score that isn’t rated for Severity and Extent is Ride Quality Deduction.  It is simply a 
deduction based on the roughness in driving the section.



PAVEMENT ASSESSMENT
To illustrate the rating method, below is an example of a rating calculation for a sample street 
segment.  Assume a segment shows severe weathered surface throughout the section, 
severe alligator cracks over an extensive area of the segment, no transverse cracks, has 
minor potholes over a limited area of the segment, and the ride is uncomfortably rough.  The 
inspector would rate the pavement distresses, as follows:

Distress Severity Extent Weight Distress Score

Surface Weathering 3 3 0.5 (3x3x0.5) = 4.5
Alligator Cracking 3 3 2 (3x3x2)    =   18
Transverse Cracking 0 0 1 (0x0x1)    =       0
Potholes 1 2 3 (1x2x3)    =       6
Ride Deduction 7 - 1 7

Total Distress Scores 35.5 

The total distress value is deducted from the “perfect” score of 100, with the result being the 
PQI of the pavement segment.  In the above example, the PQI is 64.5.  This would equate to 
a “D” if it were compared to a classroom grade, indicating the pavement is in need of 
extensive maintenance work to improve its performance and service life.



FACTS AND FINDINGS
The project has determined several interesting facts about Winfield’s street system as 
follows:

Number of paved street segments in the City: 578 segments
Centerline miles of paved streets 79 miles
Centerline miles of unpaved streets 13 miles

Types of Pavement:
Asphalt with Curb 48 miles - 950,000 sy
Asphalt mat 15 miles – 260,000 sy
Concrete 10 miles – 200,000 sy
Brick 6 miles – 110,000 sy

Average Pavement Quality Index (PQI) city-wide 76.9
Approximate miles of sidewalk 67 miles

Attachment 2 is a City-wide map showing pavement conditions by color-code.  
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PAVEMENT MANAGEMENT
Using the information to manage pavement maintenance and improvements is the goal of the 
Pavement Management System.  The street conditions and quantities are valuable in 
recognizing needs and prioritizing maintenance efforts.

Most street pavement performs in a predictable manner throughout its life cycle.  Attachment 
5 depicts a typical pavement deterioration curve over a span of several years.  As shown, the 
condition of the pavement can be expected to decline more and more rapidly as time passes.  
Different pavement types perform with different prediction curves, and typically require 
maintenance work at different times during their life cycles. 

Effective pavement management employs a variety of maintenance processes to treat 
pavement conditions at critical times.  By recognizing the expected deterioration of a 
pavement, employing the proper treatment at the right time can greatly reduce long-term 
costs and extend the life and quality of the pavement.  Unfortunately, most communities are 
limited in their resources, and planning for maintenance is difficult.  However, if maintenance 
is deferred or delayed, the consequences can be even more costly.

The Pavement Management System is a tool to help maximize maintenance efforts by 
selecting the most opportune times and maintenance processes to preserve the pavement.  
While there are many factors involved in prioritizing, selecting and funding maintenance work, 
an understanding of the pavement needs and street conditions is quite useful in developing a 
plan to address them.    
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MAINTENANCE ALTERNATIVES
There are numerous methods to address pavement concerns at various stages of the life 
cycle.  The costs vary greatly based on the extent of work needed.

Based on pavement conditions in the City of Winfield, a tiered approach is warranted.

For asphalt pavements, the program should include the following treatment methods:
• Crack Sealing and Patching
• Slurry Seals
• Polymer Micro-Surface Seals
• Chip Seals
• Light and Heavy Mill and Overlays
• Full-depth Rehabilitation
• Complete Reconstruction

For concrete pavements, the program should include the following:
• Crack Seals and Patching
• Asphalt Overlays
• Area Reconstruction
• Complete Reconstruction

For brick pavements, the program should include the following:
• Patching
• Area rehabilitation
• Asphalt Overlays
• Reconstruction



NEEDS & PLANNING
Needs Analysis

Based on observed street conditions and recommended treatment for various conditions, 
the City currently has a backlog of needs.  The estimated cost of currently outstanding 
needs is as follows:

Asphalt Pavement 15,100,000
Concrete Pavement 4,700,000
Brick Pavement 2,700.000
Total Needs 22,500,000

Strategic Planning

Determining a strategy for maintaining the City streets requires several considerations, such 
as the following:
• Physical Pavement Conditions
• Community Priorities
• Budget Limitations
• Traffic volumes
• Proposed Capital Improvements
• Regulatory Requirements (i.e. ADA, Environmental, etc.)
The Pavement Management System helps analyze physical pavement conditions, which will 
be an important factor in the overall planning process.



BUDGET/MAINTENANCE GOALS
The City of Winfield endeavors to develop a maintenance program for its street and 
transportation system based on current pavement conditions.  The program includes 
recommendations for a 5-year and 10-year capital budget plan to address the City’s needs.  
The plan will be based on three different scenarios as follows:

• A pre-determined 5-year and 10-year capital budget ($200,000).
• A 5-year and 10-year capital budget plan based on raising the City’s pavement network 

capital budget to an agreed-upon value ($500,000).
• A proposed plan based on raising the City’s sidewalks and hike and bike paths to an 

agreed-upon level.



ALTERNATIVE 1 - $200K/YEAR
Pre-Determined 5-Year and 10-Year Capital Budget

A $200,000 annual budget was determined for capital street improvements, based on the 
street conditions.

To address the needs and improve the longevity of the street system, a program of 30% 
“Preventative Maintenance” and 70% “Remedial Maintenance” is established.

A “Preventative Maintenance” program will invest in streets which are in generally good 
condition, and will provide light maintenance measures to preserve the streets.  This 
strategy will help reduce the deterioration of street conditions into more expensive 
maintenance measures.

Based on current contractor prices, an investment of $60,000 per year will allow surface 
treatment and sealing of approximately 10,000 S.Y.  The most efficient strategy addresses 
pavements with PQI scores in the 60’s to mid 80’s.  



ALTERNATIVE 1 - $200K/YEAR
“Remedial Maintenance” is heavy maintenance involving extensive pavement base repairs 
and resurfacing.  This is more expensive but is needed to address streets in unsatisfactory 
condition.  An investment of $140,000 will address approximately 6,000 S.Y. of pavement.  
The most efficient strategy would address those streets with PQI scores in the low 40’s to 
mid 50’s.

Many streets with PQI scores below 40 have failed to a point where major rehabilitation is 
necessary.  The cost to address these streets may be beyond the scope of a maintenance 
program, as it uses up significant maintenance dollars.  Rehab or reconstruction of streets 
may be best funded through a Capital Improvement Program dedicated to new 
improvements. 

Based on these parameters, 5-year and 10-year plans have been developed and illustrated 
in Attachment 6.  The detailed locations are listed in Attachment 7.

Under this $200,000 annual budget scenario, the average PQI for the City would be 
expected to decline, as follows:
• Current PQI – 76.6
• After 5 years PQI – 72.5
• After 10 years – 68.1



ATTACHMENT 6







aa



ALTERNATIVE 2 - $500K/YEAR
Alternative 2 - 5-Year and 10-year plan based on increased annual budget of $500,000

Using a strategy similar to the above alternative, this plan dedicates 30% to Preventative 
Maintenance, and 70% to Remedial Maintenance.  Based on these parameters, 5-year and 
10-year plans are illustrated in Attachment 8.  The location listings are also shown in 
Attachment 9.

Under this $500,000 annual budget scenario, the average PQI for the City would still be 
expected to decline, but at a slower rate, as follows:
Current PQI – 76.6
After 5 years PQI – 74.0
After 10 years PQI – 70.8  



ATTACHMENT 8
















