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1.0

INTRODUCTION

The Kechi Street Evaluation is a living document intended to inventory existing street
infrastructure, serve as a guide for efficient identification of street deficiencies, and serve as a
planning tool to be used by City staff in the prioritization of street reconstruction and
maintenance improvements.
The goal of this report is to provide background information related to the development of the
Kechi Street Evaluation and to assist the City of Kechi in preparing a Pavement Management
Plan, including items such as evaluating, prioritizing, budgeting and constructing necessary
street maintenance improvements and repairs.
An annual review of this document is recommended. The review may result in addition of new
streets or removal of demolished streets, re-evaluation of street ratings/priorities, and updating
cost estimates to be utilized in planning and budgeting.

GOALS
Below is a list of goals to achieve with the Street Evaluation:


Develop a standardized STREET EVALUATION METHOD.



Evaluate and prepare an existing STREET INVENTORY.



Develop a mapped DATABASE for street evaluations.



Develop a current LIST OF HIGH PRIORITY PROJECTS and prepare corresponding rough
order of magnitude cost estimates.



Provide general STREET MAINTENANCE GUIDELINES.



Initiate the City of Kechi’s PAVEMENT MANAGEMENT PLAN.

By completing the goals above, the City will be equipped with a systematic approach for
improvement to the overall condition of City streets.
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2.0

STREET EVALUATIONS

STREET EVALUATION METHOD
The evaluation method selected for the street evaluations was the Pavement Surface Evaluation
and Rating (PASER) Manuals developed by the University of Wisconsin-Madison and available
through their Transportation Information Center. PASER manuals are available for gravel,
concrete and asphalt roadways. In general, the PASER manuals provide a rating system (scale)
based on a visual observation of the surface condition of the pavement. See Appendix A for the
Asphalt Roads PASER Manual, Appendix B for the Concrete Roads PASER Manual and Appendix
C for the Gravel Roads PASER Manual.

STREET INVENTORY
In total, the City of Kechi is responsible for maintenance of approximately 40 lane-miles of
streets within the corporate boundaries (one lane-mile can be defined as roadway surface 12’
wide over the length of a mile). Please note, Sedgwick County is responsible for maintenance of
Oliver Road and Kechi Road within the City of Kechi. Therefore, the lengths of these two streets
were not considered in the report.

Functional Classification
The existing streets were classified into three categories as shown in Table 1 below. Arterials
normally serve major traffic movements and typically carry traffic between two cities. Collectors
are designed primarily to gather traffic from local (residential) streets and connect to an arterial
system. Local streets are responsible for providing access to abutting properties and/or
residences.

Table 1: Summary of Streets by Functional Classification
Street Classification

Length (Ft)

Length (Mi)

% of Total Length

Arterial (Minor)

11,856

2.25

5.6%

Collector (Major and Minor)

14,192

2.69

6.91%

Local (Residential)

184,061

34.86

87.49%

Total

210,109

39.8

100%

June 2017

Project No. 31-160299-000

2

Kechi Street Evaluation
Surface Material Type
Most of the streets within corporate boundaries are asphalt, totaling 59.41% of the City’s
inventory. 0.38% of the remaining streets are composed of concrete. The remaining 40.21% is
comprised of gravel roads. Figure 1 shows the current street surfaces.

Figure 1: Surface Material Type

Gravel
40.21%

Asphalt
59.41%

Concrete
0.38%
History
There has been no written record kept of previous improvements or maintenance prior to
completion of this report. In the future, the City will have the ability to record improvement and
maintenance projects in a mapped database. Making record of these items will begin to provide
accurate documentation of street history. The street history is an important consideration when
determining the most beneficial repair for each street and will assist in future decisions related
to street maintenance.
Ratings
The street rating systems (scales) were based on the PASER Manuals as referenced above. The
ratings were developed by observing the pavement surface conditions, noting the pavement
distresses and recording the rating for each segment of street. While performing the
evaluations, multiple photographs were taken in each segment of street as supporting
documentation.
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The asphalt and concrete streets were rated on a scale of 1-10 (1 = “Failed “, 5 = “Fair”, 10 =
“Excellent”). The gravel streets were rated on a scale of 1-5 (1 = “Failed “, 3 = “Fair”, 5 =
“Excellent”). Below is a graph depicting the average rating of the streets by surface material
type.

Figure 2: Average Street Ratings
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DATABASE
The City of Kechi has been importing utility information into the city ArcGIS (Geospatial
Information System) database for several years. This geo-referenced map was utilized for the
street evaluation.
For reporting purposes, the City streets were sectioned into 5 separate areas for printing of
exhibits. The exhibits included in the report (Appendix D) are as follows:
Figure 1A, 1B, 1C, 1D & 1E: Pavement Surface Types
Figure 2A, 2B, 2C, 2D & 2E: PASER Ratings
Figure 3A, 3B, 3C, 3D & 3E: Pavement Maintenance Plan
The software program utilized to collect the field information was Survey123 for ArcGIS. The
Survey123 for ArcGIS application (app) was downloaded and run on a mobile phone for all the
information collection.
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3.0

RECOMMENDED IMPROVEMENTS

The recommended projects were divided into the following two categories:
 Reconstruction
 Maintenance
Upon review of the rating information collected, all asphalt or concrete streets receiving a rating
of 3 or less were considered Reconstruction. All asphalt and concrete streets receiving a rating
of 4 or more were considered Maintenance.
It is important to note that the Reconstruction projects are not necessarily more important than
the Maintenance projects. The Maintenance projects need immediate care. This routine
maintenance or surface treatment will extend the life of the existing roadway and prevent or
delay degradation that may ultimately lead to costlier full depth repairs.
Recommended improvements for the high priority projects were based on a visual observation
of the street at the location as indicated in the rating score and engineering judgment. These
recommendations were reviewed by City staff for concurrence. Since there is not currently a
defined order of importance amongst the high priority projects, projects should be completed in
a manner that is most efficient with the budget available. City staff will need to review the
budget and find the maximum benefit that can be obtained with these funds. This may include
grouping projects together that can be completed by one contractor in one contract. The cost
estimates for these improvements were developed based on comparisons of similar project bids
in the area (2017 dollars). For future estimates, unit price values will need to be reevaluated.
Project cost estimates for the items listed below may be found in Appendix F.

Table 2: List of High Priority Projects
Section

Street
Rating

Street Location

B

1-3

Baird Street (Anderson to
Matson)

B/C

1-3

East Huffman Road

A

1-3

Prairie Creek – Phase 1

All

N/A

City Wide

All

5

All 5 Ratings

All

6

All 6 Ratings

Approx.
Length (Ft.)

Recommendations

Full depth
reconstruction.
Full depth
2,650
reconstruction.
Full depth
1,020
reconstruction.
Total Reconstruction Level Costs
N/A
Crack Seal
Pav’t Patch /
N/A
Surface Seal
930

N/A

Surface Seal

Total Maintenance Level Costs
Grand Total High Priority Estimated Costs
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Costs
~$300K
~$600K
~$500K
~$1.4 MIL
~$50K
~$75K
~$125K
~$250K
~$1.65 MIL
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4.0

STREET MAINTENANCE GUIDELINES

Preventive maintenance plays a critical role in the lifespan of pavements. Traffic loads,
temperature fluctuations, moisture, sunlight, and freeze/thaw cycles constantly create stresses
which lead to deterioration. Early detection and proper repair of minor defects – through a
carefully implemented maintenance program – will greatly reduce the need for major corrective
action later.
Numerous studies have shown that roadways which are consistently maintained in "Good" or
"Fair" condition require significantly less annual expenditure over the pavement life cycle than
surfaces that are allowed to reach "Poor" or “Failure” condition before being rehabilitated. The
cost of preserving the pavement surface on a regular basis is relatively low when compared to
expensive full-depth pavement and subgrade repairs.
Based on the annual street evaluation, the following maintenance/repair methods may be
considered to extend the life of the pavement:
Crack Sealing
Moisture penetrating cracks can quickly lead to subgrade failure and degradation of the entire
pavement structure. Cracks may also allow incompressible material to intrude into the surface
and cause additional stresses. Cracks should be sealed as soon as possible upon being
discovered.
A number of common methods are used for sealing cracks, depending on severity. Sealing
should be done by qualified, trained personnel using proper methods and equipment. Smaller
cracks should be routed when necessary to provide a clean, adequate surface for the sealant to
adhere to.
Surface Seal
Surface seals (seal coats) are appropriate for various types of pavement distress, such as large
areas with a high density of small cracks or surfaces with polished aggregate. The top of the
pavement is sealed, preventing water from penetrating the surface and protecting the top layer
from oxidation and wear caused by exposure to the sun. Seal coats should be applied to asphalt
pavement at intervals of three to eight years, depending on the type of seal.
Various seal coats are commonly used for maintenance of pavements including slurry seals, fog
seals, coal tar seals, sand seals, micro surfacing and chip seals. It should be noted that crack
sealing must precede any sealing operation.
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Patching
Patching of pavement deals with isolated, deficient areas and generally falls within two
categories: full-depth patching and surface (skin) patching. Typically, a full-depth patch is
considered a permanent repair, while a surface patch provides only temporary relief. Many
different patching procedures are in use in the industry, with varying degrees of success for each
specific method.
Areas scheduled for patching must be properly prepared and installed by trained personnel in
order to obtain the desired result.
Mill & Overlay
Asphalt overlays add strength to old pavement structures. This procedure also renews
inadequate pavements by restoring smooth, anti-skid surfaces and provides added resistance to
water and chemicals. Overlay thicknesses vary from 1-inch to 3-inches (or more) depending on
factors such as traffic volume and loading, condition of existing pavement, and type of subgrade.
A typical application for residential and collector streets is a 2-inch overlay preceded by 2-inches
of milling to preserve the existing grade. If desired, roadway crown may be increased by
constructing a variable thickness overlay.
Asphalt overlays may be required on approximately a 7 to 10-year cycle for typical streets.
Drainage
Most of the City of Kechi’s drainage relies primarily on curb and gutter or open ditches to
transport storm water from the street to specified drainage channels/facilities. Proper drainage
of a roadway is essential to satisfactory pavement performance and longevity. None of the
maintenance items described above are capable of correcting problems caused by poor
drainage. All drainage features serving each street should be inspected periodically and cleaned
or repaired as necessary.
Budgeting
Typical estimated costs for various maintenance procedures are given below. Upon completion
of the annual street evaluation by City staff, street sections with noted cracking, or other visually
apparent deficiency, should have a maintenance type selected and implemented. This should be
prioritized according to the street rating total as noted on the evaluations as budgeting allows.
The following costs may be used for budgeting, but may vary considerably for varying situations
and conditions.
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Table 2: Future Maintenance Costs
Item

Cost (2017 dollars)

Frequency

Crack Sealing

$1.00 to $2.00 per L.F.

As needed

Surface Seal

$2.00 to $5.00 per S.Y.

3 – 8 years

Chip Seal (exist. Gravel)

$1.00 to $5.00 per S.Y.

2 – 5 years

Gravel Roads
Gravel roads comprise 40.21%, approximately 16 miles, of the City’s road inventory. City street
maintenance to gravel roads typically consists of regrading and compacting the surface as
needed. One method to improve gravel roads is chip sealing. This method will provide a
stabilized driving surface which will typically last for 2-5 years prior to additional
work/maintenance being required; however, the maintenance schedule is more frequent than
for asphalt or concrete streets. Chip sealing costs are typically a fraction of asphalt or concrete
road construction costs. The maintenance for chip seal surfaces typically consists of another
application of chip seal, or a slurry seal.
Cost for chip sealing sand roads is estimated at $1.00 to $5.00 per square yard (2017 dollars). This
cost does not include grading operations required to prepare the existing sand road bed to an
acceptable condition for chip seal application.
The majority of gravel road inventory for Kechi is located in isolated residential or low volume
traffic areas. For these areas, a chip seal surface application may be selected based on the street
rating total on the evaluations, or alternatively selected by areas historically known to require
frequent maintenance and have become cost prohibitive to maintain.
Maintenance, as warranted, for paved streets is generally a higher priority than the chip sealing
of gravel roads. Maintenance and repair of paved streets is important for the purpose of
protecting the infrastructure improvements the City already has in place. Generally, when
defects in a paved surface are not repaired, the cost of repair will increase with time as the
surface and base will be subject to ongoing undermining.
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5.0

PAVEMENT MANAGEMENT PLAN

The Pavement Management Plan (PMP) shall include collecting, analyzing, maintaining and
reporting street pavement data. The components of the PMP shall include the following items:
Regularly Scheduled Street Evaluations
The evaluations should include collection of street ratings by segment and shall preferably be
performed on an annual basis.
Updated Database
The database shall include street evaluation ratings and street history (both reconstruction and
maintenance projects) with supporting photography, maps and costs as applicable.
Updated List of High Priority Projects
Upon completion of each street evaluation, a list of high priority projects shall be developed for
consideration of proposed reconstruction and maintenance improvements with maps and cost
estimates as applicable.
Request to Governing Body for Funding
The list of high priority projects shall be provided to the governing body for review and
comment. Upon review, a request for funding by City staff shall be made based on need.
Reporting to Governing Body
Given the information above, an updated snapshot of the current condition of City streets shall
be provided to the governing body. The goal of the PMP shall be to raise the overall street
ratings over time.
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6.0

SUMMARY

Below are the goals of the Street Evaluation outlined in the Introduction of this report, including
the section where each item is addressed.


Develop a standardized STREET EVALUATION METHOD – Section 2.0



Evaluate and prepare an existing STREET INVENTORY – Section 2.0



Develop a mapped DATABASE for street evaluations – Section 2.0



Develop a current LIST OF HIGH PRIORITY PROJECTS and prepare corresponding rough
order of magnitude cost estimates – Section 3.0



Provide general STREET MAINTENANCE GUIDELINES – Section 4.0



Initiate the City of Kechi’s PAVEMENT MANAGEMENT PLAN – Section 5.0

The high priority project estimates for 2017 total $1,400,000 for Reconstruction and $250,000
for maintenance. Please note, some annual maintenance expenses that may not be associated
with high priority projects listed in this report include asphalt patching, cracking sealing, and
pavement markings. Actual priority and timing will be based on the availability of City funding,
cost participation, and market pricing.
While this report provides guidance and recommendation for street repair/maintenance, it
should be viewed as a living document. Upon completion of an updated street inventory
evaluation, sections of this report should be reviewed annually by City staff to update estimates,
add new sections, delete obsolete section, and re-establishing priorities for future street
improvement program spending.

June 2017

Project No. 31-160299-000

10

Kechi Street Evaluation

Appendix A
Asphalt Roads – PASER Manual

June 2017

Project No. 31-160299-000

Appendix A

Pavement Surface Evaluation and Rating

PASER
Asphalt Roads
Manual
RATING

10
RATING

7

RATING

4

PASER
Asphalt Roads

RATING

1

Contents
Introduction

2

Asphalt pavement distress

3

Evaluation

4

Transportation
Information
Center
Publications

Pavement Surface Evaluation and Rating (PASER) Manuals
Asphalt PASER Manual, 28 pp.
Brick and Block PASER Manual, 8 pp.
Concrete PASER Manual, 28 pp.
Gravel PASER Manual, 20 pp.

Surface defects

4

Sealcoat PASER Manual, 16 pp.

Surface deformation

5

Unimproved Roads PASER Manual, 12 pp.

Cracks

7

Patches and potholes
Rating pavement surface condition

Drainage Manual

12

Local Road Assessment and Improvement, 6 pp.

14

SAFER Manual

Rating system

15

Safety Evaluation for Roadways, 40 pp.

Rating 10 & 9 – Excellent

16

Flagger’s Handbook (pocket-sized guide), 22 pp.

Rating 8 – Very Good

17

Work Zone Safety, Guidelines for Construction, Maintenance,

Rating 7 – Good

18

and Utility Operations, (pocket-sized guide), 58 pp.

Rating 6 – Good

19

Rating 5 – Fair

20

Rating 4 – Fair

21

Rating 3 – Poor

22

Rating 2 – Very Poor

24

Rating 1 – Failed

25

Practical advice on rating roads

Wisconsin Transportation Bulletins

26

This manual is intended to assist local officials in understanding and
rating the surface condition of asphalt pavement. It describes types
of defects and provides a simple system to visually rate pavement
condition. The rating procedure can be used as condition data for the
Wisconsin DOT local road inventory and as part of a computerized
pavement management system like PASERWARE.
The PASER system described here and in other T.I.C. publications is
based in part on a roadway management system originally developed
by Phil Scherer, transportation planner, Northwest Wisconsin Regional
Planning Commission.
Produced by the T.I.C. with support from the Federal Highway
Administration, the Wisconsin Department of Transportation, and the
University of Wisconsin-Extension. The T.I.C., part of the nationwide
Local Technical Assistance Program (LTAP), is a Center of the College
of Engineering, Department of Engineering Professional Development,
University of Wisconsin–Madison.

Copyright © 2002
Revised 2013
Wisconsin Transportation Information Center
432 North Lake Street
Madison, WI 53706
800/442-4615 TEL
608/263-3160 FAX
tic@epd.engr.wisc.edu
http://tic.engr.wisc.edu

Printed on recycled paper

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23

Understanding and Using Asphalt
How Vehicle Loads Affect Pavement Performance
LCC—Life Cycle Cost Analysis
Road Drainage
Gravel Roads
Using Salt and Sand for Winter Road Maintenance
Signing for Local Roads
Using Weight Limits to Protect Local Roads
Pavement Markings
Seal Coating and Other Asphalt Surface Treatments
Compaction Improves Pavement Performance
Roadway Safety and Guardrail
Dust Control on Unpaved Roads
Mailbox Safety
Culverts-Proper Use and Installation
Geotextiles in Road Construction/Maintenance and Erosion Control
Managing Utility Cuts
Roadway Management and Tort Liability in Wisconsin
The Basics of a Good Road
Using Recovered Materials in Highway Construction
Setting Speed Limits on Local Roads
Pre-wetting and Anti-icing
Meeting Minimum Sign Retroreflectivity Standards

432 North Lake Street
Madison, WI 53706
800/442-4615 TEL
608/263-3160 FAX
tic@epd.engr.wisc.edu
http://tic.engr.wisc.edu

Pavement Surface Evaluation and Rating

PASER
Asphalt Roads
Manual
Donald Walker, former T.I.C. Director, author
Lynn Entine, Entine & Associates, editor
Susan Kummer, Artifax, designer

Pavement Surface Evaluation and Rating

Asphalt

PASER

Manual

A local highway agency’s major goal is to use public funds to provide a
comfortable, safe and economical road surface—no simple task. It requires
balancing priorities and making difficult decisions in order to manage
pavements. Local rural and small city pavements are often managed informally,
based on the staff’s judgment and experience. While this process is both
important and functional, using a slightly more formalized technique can make
it easier to manage pavements effectively.
Experience has shown that there are three especially useful steps in
managing local roads:
1. Inventory all local roads and streets.
2. Periodically evaluate the condition of all pavements.
3. Use the condition evaluations to set priorities for projects
and select alternative treatments.
A comprehensive pavement management system involves collecting data and
assessing several road characteristics: roughness (ride), surface distress
(condition), surface skid characteristics, and structure (pavement strength and
deflection). Planners can combine this condition data with economic analysis to
develop short-range and long-range plans for a variety of budget levels.
However, many local agencies lack the resources for such a full-scale system.
Since surface condition is the most vital element in any pavement
management system, local agencies can use the simplified rating system
presented in this Asphalt PASER Manual to evaluate their roads. The PASER
ratings combined with other inventory data (width, length, shoulder, pavement
type, etc.) from the WisDOT local roads inventory (WISLR) can be very helpful in
planning future budgets and priorities.
WISLR inventory information and PASER ratings can be used in a
computerized pavement management system, PASERWARE, developed by the
T.I.C and WisDOT. Local officials can use PASERWARE to evaluate whether their
annual road budgets are adequate to maintain or improve current road
conditions and to select the most cost-effective strategies and priorities for
annual projects.
PASER Manuals for gravel, concrete, and other road surfaces, with
compatible rating systems are also available (page 29). Together they make a
comprehensive condition rating method for all road types. PASER ratings are
accepted for WISLR condition data.

PASER Evaluation

Asphalt pavement distress
PASER uses visual inspection to evaluate pavement surface conditions. The key
to a useful evaluation is identifying different types of pavement distress and
linking them to a cause. Understanding the cause for current conditions is
extremely important in selecting an appropriate maintenance or rehabilitation
technique.
There are four major categories of common asphalt pavement surface
distress:
Surface defects
Raveling, flushing, polishing.
Surface deformation
Rutting, distortion—rippling and shoving, settling, frost heave.
Cracks
Transverse, reflection, slippage, longitudinal, block, and alligator cracks.
Patches and potholes
Deterioration has two general causes: environmental due to weathering and
aging, and structural caused by repeated traffic loadings.
Obviously, most pavement deterioration results from both environmental and
structural causes. However, it is important to try to distinguish between the
two in order to select the most effective rehabilitation techniques.
The rate at which pavement deteriorates depends on its environment, traffic
loading conditions, original construction quality, and interim maintenance
procedures. Poor quality materials or poor construction procedures can
significantly reduce the life of a pavement. As a result, two pavements
constructed at the same time may have significantly different lives, or certain
portions of a pavement may deteriorate more rapidly than others. On the other
hand, timely and effective maintenance can extend a pavement’s life. Crack
sealing and seal coating can reduce the effect of moisture in aging of asphalt
pavement.
With all of these variables, it is easy to see why pavements deteriorate at
various rates and why we find them in various stages of disrepair. Recognizing
defects and understanding their causes helps us rate pavement condition and
select cost-effective repairs. The pavement defects shown on the following
pages provide a background for this process.
Periodic inspection is necessary to provide current and useful evaluation data.
It is recommended that PASER ratings be updated every two years, and an
annual update is even better.
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EVALUATION — Surface Defects

Raveling

Slight raveling.
Small aggregate
particles have
worn away
exposing tops
of large
aggregate.

▼

Raveling is progressive loss of pavement
material from the surface downward,
caused by: stripping of the bituminous
film from the aggregate, asphalt hardening due to aging, poor compaction
especially in cold weather construction,
or insufficient asphalt content. Slight to
moderate raveling has loss of fines.
Severe raveling has loss of coarse
aggregate. Raveling in the wheelpaths
can be accelerated by traffic. Protect
pavement surfaces from the environ ment with a sealcoat or a thin overlay
if additional strength is required.

▼

SURFACE DEFECTS

Moderate to
severe raveling.
Erosion further
exposes large
aggregate.

Flushing
▼

Flushing is excess asphalt on the
surface caused by a poor initial asphalt
mix design or by paving or sealcoating
over a flushed surface. Repair by blotting with sand or by overlaying with
properly designed asphalt mix.

Severe raveling
and loss of
surface
material.

Polishing
Polishing is a smooth slippery surface
caused by traffic wearing off sharp
edges of aggregates. Repair with
sealcoat or thin bituminous overlay
using skid-resistant aggregate.

▼

Polished, worn
aggregate
needs repair. ▼

Flushing. Dark
patches show
where asphalt
has worked
to surface.

EVALUATION — Surface Deformation
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SURFACE DEFORMATION

Rutting
Rutting is displacement of material, creating
channels in wheelpaths. It is caused by traffic
compaction or displacement of unstable material.
Rutting of any severity can cause safety concerns
because water can collect in ruts increasing
vehicle stopping distances and increasing the
chances of hydroplaning. In freezing temperatures
ice can form in ruts. Severe rutting (2 inches or
more in depth) may be caused by base or subgrade consolidation. Repair minor rutting with
microsurfacing or overlays. Severe rutting requires
milling the old surface or reconstructing the
roadbed before resurfacing.
▼

Even slight rutting is
evident after a rain.

▼

Severe rutting
over 2” caused
by poor mix
design.

▼

Severe rutting
caused by poor
base or
subgrade.
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▼

Distortion

▼

Shoving or rippling is surfacing
material displaced crossways to the
direction of traffic. It can develop
into washboarding when the asphalt
mixture is unstable because of poor
quality aggregate or improper mix
design. Repair by milling smooth and
overlaying with stable asphalt mix.
Other pavement distortions may be
caused by settling, frost heave, etc.
Patching may provide temporary
repair. Permanent correction usually
involves removal of unsuitable

▼

Severe settling
from utility
trench.

Frost heave
damage from
spring break-up.

Heavy traffic has shoved pavement
into washboard ripples and bumps.

EVALUATION — Cracks
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subgrade material and reconstruction.

▼ Widely spaced, well-sealed cracks.

CRACKS

Transverse cracks
A crack at approximately right angles
to the center line is a transverse crack.
They are often regularly spaced. The
cause is movement due to temperature changes and hardening of the
asphalt with aging.
Transverse cracks will initially be
widely spaced (over 50’). Additional
cracking will occur with aging until
they are closely spaced (within several
feet). These usually begin as hairline or
very narrow cracks; with aging they
widen. If not properly sealed and
maintained, secondary or multiple
cracks develop parallel to the initial
crack. The crack edges can further
deteriorate by raveling and eroding
the adjacent pavement.
Prevent water intrusion and damage
by sealing cracks which are more
than 1⁄4” wide.

▼

Sealed cracks,
a few feet
apart.

▼

Open crack – 1⁄2” or
more in width.

Water enters unsealed
cracks softening
pavement and causing
secondary cracks.

▼

▼

Tight cracks less
than 1⁄4” in width.

Pavement ravels and erodes
along open cracks causing
deterioration.

▼
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Reflection cracks

▼

Cracks in overlays reflect the crack
pattern in the pavement underneath.
They are difficult to prevent and
correct. Thick overlays or reconstruction
is usually required.

Concrete joints
reflected through
bituminous
overlay.

Slippage cracks

▼

Crescent or rounded cracks in the
direction of traffic, caused by slippage
between an overlay and an underlying
pavement. Slippage is most likely to
occur at intersections where traffic is
stopping and starting. Repair by
removing the top surface and
resurfacing using a tack coat.

▼

Crescentshaped cracks
characteristic
of slippage.

Loss of
bond between
pavement layers
allows traffic
to break loose
pieces of surface.

EVALUATION — Cracks

▼

Centerline crack
(still tight).

Longitudinal cracks
Cracks running in the direction of traffic
are longitudinal cracks. Center line or
lane cracks are caused by inadequate
bonding during construction or reflect
cracks in underlying pavement. Longi tudinal cracks in the wheel path
indicate fatigue failure from heavy
vehicle loads. Cracks within one foot
of the edge are caused by insufficient
shoulder support, poor drainage, or
frost action. Cracks usually start as
hairline or vary narrow and widen
and erode with age. Without crack
filling, they can ravel, develop multiple
cracks, and become wide enough to
require patching.
Filling and sealing cracks will reduce
moisture penetration and prevent
further subgrade weakening. Multiple
longitudinal cracks in the wheel path
or pavement edge indicate a need for
strengthening with an overlay or
reconstruction.

▼

Edge cracking
from weakened
subbase and
traffic loads. ▼

First stage
of wheelpath
cracking caused by
heavy traffic loads.

Load-related cracks
in wheel path.
▼

9

Multiple open,
longitudinal
cracks that are
raveling. ▼

10

EVALUATION — Cracks

Block cracks

▼

Block cracking is interconnected cracks
forming large blocks. Cracks usually intersect at nearly right angles. Blocks may
range from one foot to approximately
10’ or more across. The closer spacing
indicates more advanced aging caused by
shrinking and hardening of the asphalt
over time. Repair with sealcoating during
early stages to reduce weathering of the
asphalt. Overlay or reconstruction required
in the advanced stages.

▼

Large blocks,
approximately
10’ across.

Intermediate-size
block cracking,
1’-5’ across with
open cracks.

Extensive block
cracking in an
irregular pattern.

▼

▼

Severe block
cracking – 1‘ or
smaller blocks.
Tight cracks with
no raveling.

EVALUATION — Cracks
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Alligator cracks
Interconnected cracks forming small
pieces ranging in size from about 1”
to 6”. This is caused by failure of the
surfacing due to traffic loading (fatigue)
and very often also due to inadequate
base or subgrade support. Repair by
excavating localized areas and replacing
base and surface. Large areas require
reconstruction. Improvements in
drainage may often be required.
▼

Alligator crack
pattern. Tight cracks
and one patch.

▼

Characteristic
“chicken wire”
crack pattern
shows smaller
pavement pieces
and patching.

▼

Open raveled
alligator cracking
with settlement
along lane edge
most likely due to
very soft subgrade.
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EVALUATION — Patches and Potholes

PATCHES AND POTHOLES

Patches

▼

Original surface repaired with new
asphalt patch material. This indicates a
pavement defect or utility excavation
which has been repaired. Patches with
cracking, settlement or distortions
indicate underlying causes still remain.
Recycling or reconstruction are required
when extensive patching shows distress.

▼

Typical repair of
utility excavation.
Patch in fair to
good condition.

▼

Edge wedging.
Pavement edges
strengthened
with wedges of
asphalt. Patch is
in very good
condition.

Extensive
patching in
very poor
condition.

EVALUATION — Patches and Potholes

Potholes
Holes and loss of pavement material
caused by traffic loading, fatigue
and inadequate strength. Often
combined with poor drainage. Repair
by excavating or rebuilding localized
potholes. Reconstruction required for
extensive defects.

▼

Small pothole
where top course
has broken away.

▼

Multiple potholes
show pavement
failure, probably
due to poor
subgrade soils,
frost heave, and
bad drainage.

▼

Large, isolated
potholes extend
through base.
Note adjacent
alligator cracks
which commonly
deteriorate into
potholes.
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Rating pavement surface condition

PAVEMENT CONDITION

With an understanding of surface
distress, you can evaluate and rate
asphalt pavement surfaces. The rating
scale ranges from 10 – excellent
condition to 1– failed. Most pave ments will deteriorate through the
phases listed in the rating scale. The
time it takes to go from excellent
condition (10) to complete failure (1)
depends largely on the quality of the
original construction and the amount
of heavy traffic loading.

Once significant deterioration begins,
it is common to see pavement decline
rapidly. This is usually due to a combination of loading and the effects of
additional moisture. As a pavement
ages and additional cracking develops,
more moisture can enter the pavement and accelerate the rate of
deterioration.
Look at the photographs in this
section to become familiar with the
descriptions of the individual rating
categories. To evaluate an individual
pavement segment, first determine its
general condition. Is it relatively new,

toward the top end of the scale?
In very poor condition and at the
bottom of the scale? Or somewhere
in between? Next, think generally
about the appropriate maintenance
method. Use the rating categories
outlined below.
Finally, review the individual
pavement distress and select the
appropriate surface rating. Individual
pavements will not have all of the
types of distress listed for any
particular rating. They may have
only one or two types.

RATING 10

Excellent
RATING 6

Good
RATING 4

Fair
RATING 2

Poor

PAVEMENT AGE

In addition to indicating the
surface condition of a road,
a given rating also includes a
recommendation for needed
maintenance or repair. This
feature of the rating system
facilitates its use and enhances
its value as a tool in ongoing
road maintenance.

RATINGS ARE RELATED TO NEEDED MAINTENANCE OR REPAIR
Rating 9 & 10

No maintenance required

Rating 8

Little or no maintenance

Rating 7

Routine maintenance, cracksealing and minor patching

Rating 5 & 6

Preservative treatments (sealcoating)

Rating 3 & 4

Structural improvement and leveling (overlay or recycling)

Rating 1 & 2

Reconstruction

Rating pavement surface condition

Rating system
Surface rating

Visible distress*

General condition/
treatment measures

10

None.

New construction.

9

None.

Recent overlay. Like new.

8

No longitudinal cracks except reflection of paving joints.
Occasional transverse cracks, widely spaced (40’ or greater).
All cracks sealed or tight (open less than 1⁄ 4”).

Recent sealcoat or new cold mix.
Little or no maintenance
required.

7

Very slight or no raveling, surface shows some traffic wear.
Longitudinal cracks (open 1⁄ 4”) due to reflection or paving joints.
Transverse cracks (open 1⁄ 4”) spaced 10’ or more apart, little or slight
crack raveling. No patching or very few patches in excellent condition.

First signs of aging. Maintain
with routine crack filling.

Slight raveling (loss of fines) and traffic wear.
Longitudinal cracks (open 1⁄ 4”– 1⁄ 2”).
Transverse cracks (open 1⁄ 4”– 1⁄ 2”), some spaced less than 10’.
First sign of block cracking. Sight to moderate flushing or polishing.
Occasional patching in good condition.

Shows signs of aging. Sound
structural condition. Could
extend life with sealcoat.

Moderate to severe raveling (loss of fine and coarse aggregate).
Longitudinal and transverse cracks (open 1⁄ 2” or more) show first
signs of slight raveling and secondary cracks. First signs of longitudinal
cracks near pavement edge. Block cracking up to 50% of surface.
Extensive to severe flushing or polishing. Some patching or edge
wedging in good condition.

Surface aging. Sound structural
condition. Needs sealcoat or
thin non-structural overlay (less
than 2”)

4

Severe surface raveling. Multiple longitudinal and transverse cracking
with slight raveling. Longitudinal cracking in wheel path. Block
cracking (over 50% of surface). Patching in fair condition.
Slight rutting or distortions (1⁄ 2” deep or less).

Significant aging and first signs
of need for strengthening. Would
benefit from a structural overlay
(2” or more).

3

Closely spaced longitudinal and transverse cracks often showing
raveling and crack erosion. Severe block cracking. Some alligator
cracking (less than 25% of surface). Patches in fair to poor condition.
Moderate rutting or distortion (greater than 1⁄ 2” but less than 2"
deep). Occasional potholes.

Needs patching and repair prior
to major overlay. Milling and
removal of deterioration extends
the life of overlay.

2

Alligator cracking (over 25% of surface).
Severe rutting or distortions (2” or more deep).
Extensive patching in poor condition.
Potholes.

Severe deterioration. Needs
reconstruction with extensive
base repair. Pulverization of old
pavement is effective.

1

Severe distress with extensive loss of surface integrity.

Failed. Needs total
reconstruction.

Excellent

Excellent

Very Good

Good

6

Good

5

Fair

Fair

Poor

Very Poor

Failed

* Individual pavements will not have all of the types of distress listed for any particular rating. They may have only one or two types.
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RATING 10 & 9
EXCELLENT —
No maintenance required

▼

Newly constructed or recently
overlaid roads are in excellent
condition and require no
maintenance.

▼

RATING 10
New construction.

▼

RATING 9
Recent
overlay,
rural.

RATING 9
Recent
overlay,
urban.

Rating pavement surface condition
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RATING 8
VERY GOOD —
Little or no maintenance required
This category includes roads which
have been recently sealcoated or
overlaid with new cold mix. It also
includes recently constructed or
overlaid roads which may show
longitudinal or transverse cracks.
All cracks are tight or sealed.
▼

Recent
chip seal.

▼

Recent
slurry seal.

▼ Widely spaced,

sealed cracks.

New cold mix surface.

▼

18
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RATING 7
GOOD —
Routine crack sealing recommended

▼

Roads show first signs of aging, and
they may have very slight raveling. Any
longitudinal cracks are along paving joint.
Transverse cracks may be approximately
10‘ or more apart. All cracks are 1⁄4” or
less, with little or no crack erosion. Few
if any patches, all in very good condition.
Maintain a crack sealing program.

▼

Tight and sealed
transverse and
longitudinal cracks.
Maintain crack
sealing program.

▼

Tight longitudinal
crack and sealed
transverse cracks.

Transverse cracks
about 10‘ or more
apart. Maintain crack
sealing program.

Rating pavement surface condition
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RATING 6
GOOD —
Consider preservative treatment
Roads are in sound structural condition
but show definite signs of aging. Sealcoating could extend their useful life.
There may be slight surface raveling.
Transverse cracks can be frequent,
less than 10‘ apart. Cracks may be
1⁄ 4–1⁄ 2”and sealed or open. Pavement is
generally sound adjacent to cracks. First
signs of block cracking may be evident.
May have slight or moderate bleeding or
polishing. Patches are in good condition.
▼

Slight surface raveling
with tight cracks, less
than 10’ apart.

▼

Transverse cracks less
than 10’ apart; cracks
well-sealed.

▼

Large blocks, early signs of
raveling and block cracking.

Open crack, 1⁄ 2“
wide; adjoining
▼ pavement sound.

▼ Moderate flushing.
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RATING 5

▼ Block cracking with open cracks.

FAIR —
Preservative maintenance
treatment required

▼

Roads are still in good structural
condition but clearly need sealcoating
or overlay. They may have moderate
to severe surface raveling with significant loss of aggregate. First signs of
longitudinal cracks near the edge.
First signs of raveling along cracks.
Block cracking up to 50% of surface.
Extensive to severe flushing or
polishing. Any patches or edge
wedges are in good condition.

Moderate to
severe raveling in
wheel paths.

▼ Severe flushing.

Wedges and patches extensive
but in good condition.

▼

Rating pavement surface condition

Severe raveling with
▼ extreme loss of aggregate.
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RATING 4

Load cracking and slight
▼ rutting in wheel path.

FAIR —
Structural improvement required
Roads show first signs of needing
strengthening by overlay. They have
very severe surface raveling which
should no longer be sealed. First
longitudinal cracking in wheel path.
Many transverse cracks and some
may be raveling slightly. Over 50% of
the surface may have block cracking.
Patches are in fair condition. They
may have rutting 1⁄ 2” deep or less,
or slight distortion.

▼

Longitudinal cracking;
early load-related
distress in wheel path.
Strengthening needed.

▼ Slight rutting; patch

in good condition.

▼

Extensive block cracking.
Blocks tight and sound.
▼

Slight rutting in
wheel path.
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RATING 3
POOR—
Structural improvement required

▼

Roads must be strengthened with a structural
overlay (2“ or more). Will benefit from milling
and very likely will require pavement patching
and repair beforehand. Cracking will likely be
extensive. Raveling and erosion in cracks may
be common. Surface may have severe block
cracking and show first signs of alligator
cracking. Patches are in fair to poor condition.
There is moderate distortion or rutting (more
than 1⁄ 2” and less than 2” in depth), and
occasional potholes.

▼

Many wide and raveled
cracks indicate need for
milling and overlay.

▼

Ruts need
mill and
overlay.

Open and
raveled
block cracks.

Rating pavement surface condition

RATING 3
POOR — (continued)
Structural improvement required

▼

Alligator cracking.
Edge needs repair
and drainage needs
improvement prior
to rehabilitation.

▼ Distortion with patches

in poor condition. Repair
and overlay.
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RATING 2
VERY POOR—
Reconstruction required

▼

Roads are severely deteriorated and need
reconstruction. Surface pulverization and
additional base may be cost-effective.
These roads have more than 25% alligator
cracking, distortion or rutting 2 inches or
more in depth, as well as potholes or
extensive patches in poor condition.

Extensive alligator
cracking. Pulverize
and rebuild.

▼

Severe rutting.
Strengthen base and reconstruct.
▼

▼

Patches in poor
condition, wheelpath
rutting. Pulverize,
strengthen and
reconstruct.

Severe
frost damage.
Reconstruct.

Rating pavement surface condition
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RATING 1
FAILED —
Reconstruction required
Roads have failed, showing severe
distress and extensive loss of surface
integrity.

▼

Potholes from frost
damage. Reconstruct.

▼

Potholes and severe
alligator cracking.
Failed pavement.
Reconstruct.

▼

Extensive loss
of surface.
Rebuild.
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Practical advice on rating roads
Inventory and field inspection
Most agencies routinely observe roadway conditions as a part of their
normal work and travel. However, an
actual inspection means looking at the
entire roadway system as a whole and
preparing a written summary of
conditions. This inspection has many
benefits over casual observations. It can
be helpful to compare segments, and
ratings decisions are likely to be more
consistent because the roadway system
is considered as a whole within a
relatively short time.
An inspection also encourages a
review of specific conditions important
in roadway maintenance, such as drainage, adequate strength, and safety.
A simple written inventory is useful
in making decisions where other people
are involved. You do not have to trust
your memory, and you can usually
answer questions in more detail.
Having a written record and objective
information also improves your credi bility with the public.
Finally, a written inventory is very
useful in documenting changing
roadway conditions. Without records
over several years it is impossible to
know if road conditions are improving,
holding their own, or declining.
Annual budgets and long range
planning are best done when based on
actual needs as documented with a
written inventory.
The Wisconsin DOT local road
inventory (WISLR) is a valuable resource
for managing your local roads. Adding
PASER surface condition ratings is an
important improvement.

Averaging and comparing
sections
For evaluation, divide the local road
system into individual segments which
are similar in construction and condi tion. Rural segments may vary from

1⁄ 2

mile to a mile long, while sections
in urban areas will likely be 1-4 blocks
long or more. If you are starting with
the WISLR Inventory, the segments
have already been established. You may
want to review them for consistent
road conditions.
Obviously, no roadway segment is
entirely consistent. Also, surfaces in one
section will not have all of the types of
distress listed for any particular rating.
They may have only one or two types.
Therefore, some averaging is necessary.
The objective is to rate the condition
that represents the majority of the
roadway. Small or isolated conditions
should not influence the rating. It is
useful to note these special conditions
on the inventory form so this information can be used in planning specific
improvement projects. For example,
some spot repairs may be required.
Occasionally surface conditions vary
significantly within a segment. For
example, short sections of good
condition may be followed by sections
of poor surface conditions. In these
cases, it is best to rate the segment
according to the worst conditions and
note the variation on the form.
The overall purpose of condition
rating is to be able to compare each

segment relative to all the other
segments in your roadway system. On
completion you should be able to look
at any two pavement segments and
find that the better surface has a
higher rating.
Within a given rating, say 6, not all
pavements will be exactly the same.
However, they should all be considered
to be in better condition than those
with lower ratings, say 5. Sometimes it
is helpful in rating a difficult segment
to compare it to other previously rated
segments. For example, if it is better
than one you rated 5 and worse than a
typical 7, then a rating of 6 is
appropriate. Having all pavement
segments rated in the proper relative
order is most important and useful.

Assessing drainage conditions
Moisture and poor pavement drainage
are significant factors in pavement
deterioration. Some assessment of
drainage conditions during pavement
rating is highly recommended. While
you should review drainage in detail at
the project level, at this stage simply
include an overview drainage evaluation at the same time as you evaluate
surface condition.
Urban
drainage.
RATING:
Excellent

Practical advice on rating roads

Good rural ditch
and driveway
culvert. Culvert
end needs
cleaning.
RATING: Good

High shoulder
and no ditch lead
to pavement
damage. Needs
major ditch
improvement
for a short
distance.
RATING: Fair

No drainage
leads to failed
pavement.
RATING: Poor
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Consider both pavement surface
drainage and lateral drainage (ditches or
storm sewers). Pavement should be able
to quickly shed water off the surface
into the lateral ditches. Ditches should
be large and deep enough to drain the
pavement and remove the surface water
efficiently into adjacent waterways.
Look at the roadway crown and
check for low surface areas that permit
ponding. Paved surfaces should have
approximately a 2% cross slope or
crown across the roadway. This will
provide approximately 3“ of fall on a
12‘ traffic lane. Shoulders should have
a greater slope to improve surface
drainage.
A pavement’s ability to carry heavy
traffic loads depends on both the
pavement materials (asphalt surfacing
and granular base) and the strength
of the underlying soils. Most soils lose
strength when they are very wet.
Therefore, it is important to provide
drainage to the top layer of the
subgrade supporting the pavement
structure.
In rural areas, drainage is provided
most economically by open ditches that
allow soil moisture to drain laterally. As
a rule of thumb, the bottom of the
ditch ought to be at least one foot
below the base course of the pavement
in order to drain the soils. This means
that minimum ditch depth should be
about 2‘ below the center of the
pavement. Deeper ditches, of course,
are required to accommodate roadway
culverts and maintain the flow line to
adjacent drainage channels or streams.
You should also check culverts and
storm drain systems. Storm drainage
systems that are silted in, have a large
accumulation of debris, or are in poor
structural condition will also degrade
pavement performance.
The T.I.C. publication, Drainage
Manual: Local Road Assessment and
Improvement, describes the elements
of drainage systems, depicts them in
detailed photographs, and explains how
to rate their condition. Copies are
available from the Transportation
Information Center.
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Planning annual maintenance
and repair budgets
We have found that relating a normal
maintenance or rehabilitation proce dure to the surface rating scheme
helps local officials use the rating
system. However, an individual surface
rating should not automatically dictate
the final maintenance or rehabilitation
technique.
You should consider safety, future
traffic projections, original construc -

tion, and pavement strength since
these may dictate a more comprehensive rehabilitation than the rating
suggests. On the other hand, it may
be appropriate under special conditions to do nothing and let the
pavement fully deteriorate, then
rebuild when funds are available.

Summary
Using local road funds most efficiently
requires good planning and accurate

identification of appropriate rehabili tation projects. Assessing roadway
conditions is an essential first step in
this process. This asphalt pavement
surface condition rating procedure
has proved effective in improving
decision making and using highway
funds more efficiently. It can be used
directly by local officials and staff. It
may be combined with additional
testing and data collection in a more
comprehensive pavement management system.
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This manual is intended to assist local officials in understanding and
rating the surface condition of asphalt pavement. It describes types
of defects and provides a simple system to visually rate pavement
condition. The rating procedure can be used as condition data for the
Wisconsin DOT local road inventory and as part of a computerized
pavement management system like PASERWARE.
The PASER system described here and in other T.I.C. publications is
based in part on a roadway management system originally developed
by Phil Scherer, transportation planner, Northwest Wisconsin Regional
Planning Commission.
Produced by the T.I.C. with support from the Federal Highway
Administration, the Wisconsin Department of Transportation, and the
University of Wisconsin-Extension. The T.I.C., part of the nationwide
Local Technical Assistance Program (LTAP), is a Center of the College
of Engineering, Department of Engineering Professional Development,
University of Wisconsin–Madison.

Copyright © 2002
Revised 2013
Wisconsin Transportation Information Center
432 North Lake Street
Madison, WI 53706
800/442-4615 TEL
608/263-3160 FAX
tic@epd.engr.wisc.edu
http://tic.engr.wisc.edu

Printed on recycled paper

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23

Understanding and Using Asphalt
How Vehicle Loads Affect Pavement Performance
LCC—Life Cycle Cost Analysis
Road Drainage
Gravel Roads
Using Salt and Sand for Winter Road Maintenance
Signing for Local Roads
Using Weight Limits to Protect Local Roads
Pavement Markings
Seal Coating and Other Asphalt Surface Treatments
Compaction Improves Pavement Performance
Roadway Safety and Guardrail
Dust Control on Unpaved Roads
Mailbox Safety
Culverts-Proper Use and Installation
Geotextiles in Road Construction/Maintenance and Erosion Control
Managing Utility Cuts
Roadway Management and Tort Liability in Wisconsin
The Basics of a Good Road
Using Recovered Materials in Highway Construction
Setting Speed Limits on Local Roads
Pre-wetting and Anti-icing
Meeting Minimum Sign Retroreflectivity Standards

432 North Lake Street
Madison, WI 53706
800/442-4615 TEL
608/263-3160 FAX
tic@epd.engr.wisc.edu
http://tic.engr.wisc.edu

Pavement Surface Evaluation and Rating

PASER
Asphalt Roads
Manual
RATING

10
RATING

7

RATING

4

PASER
Asphalt Roads

RATING

1

Kechi Street Evaluation

Appendix B
Concrete Roads – PASER Manual

June 2017

Project No. 31-160299-000

Appendix B

ConcreteCOV15_Concrete cover02 2/6/15 8:57 AM Page 1

Pavement Surface Evaluation and Rating

PASER
Concrete Roads
Manual
RATING

10
RATING

7

RATING

4

PASER
Concrete Roads

RATING

1

ConcreteCOV15_Concrete cover02 2/6/15 8:57 AM Page 2

Contents
Introduction

2

Rigid pavement performance

2

Pavement conditions and defects

3

Evaluation

Transportation
Information
Center
Publications

Pavement Surface Evaluation and Rating (PASER) Manuals
Asphalt PASER Manual, 28 pp.
Brick and Block PASER Manual, 8 pp.
Concrete PASER Manual, 28 pp.
Gravel PASER Manual, 20 pp.

4

Sealcoat PASER Manual, 16 pp.

Surface defects

4

Unimproved Roads PASER Manual, 12 pp.

Joints

7

Pavement cracks

9

Pavement deformation

Drainage Manual
Local Road Assessment and Improvement, 6 pp.

12

SAFER Manual

15

Safety Evaluation for Roadways, 40 pp.

Rating system

16

Flagger’s Handbook (pocket-sized guide), 22 pp.

Rating 10 & 9 — Excellent

17

Work Zone Safety, Guidelines for Construction, Maintenance,

Rating 8 — Very Good

18

and Utility Operations, (pocket-sized guide), 58 pp.

Rating 7 — Good

19

Rating 6 — Good

20

Rating 5 — Fair

21

Rating 4 — Fair

23

Rating 3 — Poor

24

Rating 2— Very Poor

25

Rating 1 — Failed

26

Rating pavement surface condition

Practical advice on rating roads

Wisconsin Transportation Bulletins

27

This manual is intended to assist local officials in understanding and
rating the surface condition of concrete pavements. It describes types
and causes of distress and provides a simple system to visually rate
pavement condition. The rating procedure can be used as condition
data for the Wisconsin DOT local road inventory and as part of a
computerized pavement management system like PASERWARE.
Produced by the T.I.C. with support from the Federal Highway
Administration, the Wisconsin Department of Transportation, and the
University of Wisconsin-Extension. The T.I.C., part of the nationwide
Local Technical Assistance Program (LTAP), is a Center of the College of
Engineering, Department of Engineering Professional Development,
University of Wisconsin-Madison.
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Many local agencies are responsible for maintaining roadways with concrete pavements. This manual offers useful information for planning maintenance and managing
Portland Cement Concrete pavements. It discusses common problems and typical
repairs and includes a visual system for evaluating and rating concrete pavements.
The Wisconsin Transportation Information Center has developed PASER manuals for
other pavement types (see page 29). The rating systems are similar and compatible so
that local road agencies can work with a comprehensive condition rating method. The
rating procedure can be used as condition data for the Wisconsin DOT local road
inventory (WISLR) and as part of a computerized pavement management system like
PASERWARE.
Taking an organized approach to roadway management has many benefits. By documenting the actual conditions of roads you can set realistic budgets, make timely
repairs, and set up cost effective maintenance procedures. Developing an overall plan
for the roadway system lets local agencies develop budgets and plan for future needs.
When detailed information is available, local officials can respond more effectively to
questions from the public. A planned approach is easier to explain and receives greater
public support.
Several key steps are necessary to develop a meaningful roadway management plan.
First, you must inventory the existing condition. This is normally done by dividing the
roadway into segments with similar conditions. During the inventory you collect
information on construction history, roadway width, etc. Then you need some method
for assessing the condition of the existing roadway. This Concrete PASER Manual uses
a visual approach. Other information from material sampling, testing, and traffic counts
can be useful when planning specific projects.
Another necessary step is setting priorities for roadway improvements. You can use
roadway condition and the local importance of these roads to assign priorities. Then
budgets can be developed based on cost estimates for the projected improvements.
Since not all improvements can be made in one year, you can set up a 3-5 year budget
and capital improvement plan. Normally this is updated annually.

Rigid pavement performance
Most concrete pavements on local roads are either plain (non-reinforced) or reinforced
concrete. Reinforcement is usually provided by steel wire mesh placed approximately at
mid slab depth. The reinforcement is intended to limit crack opening and movement in
the concrete slab.
Since concrete slabs need to move (expand and contract) while curing and as
temperature changes, pavements are constructed with contraction joints to control
cracking. These are usually sawn into the pavement shortly after initial curing. This
joint gives the slab a place to crack and makes a straight, well-formed groove to seal.
Expansion joints are occasionally provided. These are wider, full depth, and filled
with a material to allow expansion. If used, they are placed adjacent to structures
that cannot move with the pavement such as bridges, manholes, and other utility
structures.

PASER Evaluation

So-called rigid pavements (concrete) carry traffic loadings differently than flexible
pavements (asphalt). Concrete pavements are designed to act like a beam and use the
bending strength of the slabs to carry the load. Therefore load transfer across cracks
and joints is important, especially on roads with heavy truck and bus traffic. Hairline
and narrow cracks still have interlocked concrete aggregate and can effectively transfer
loads. Because wide cracks and widely-spaced joints open up, they cannot transfer
loads and must take higher edge loads. These higher edge loads can cause further
cracking and deterioration along the joint or crack edges.
Some concrete pavements use joints that have load transfer dowels. These are
smooth steel bars placed across the joint. They transfer traffic loads between adjacent
concrete slabs while allowing opening and closing of the joint. These bars can rust and
sometimes cause problems. The corrosion causes forces on the concrete which lead to
spalling, cracking and general joint deterioration. Epoxy coated dowels are now
commonly used.
Unsupported slab edges will deflect or bend under a load. If the supporting soil is
saturated it can squirt up through joints or cracks when the slab bends. This is called
pumping. Eventually the loss of supporting soil through pumping creates an empty
space or void under the slab. The slabs may then crack further under loads and joints
deteriorate more.
Undoweled joints under heavy truck traffic may fault. This is when one slab edge is
lower than the next slab. The downstream traffic slab will be lower than the upstream
slab, creating a step. Faulting creates a poor ride.
You can often detect pumping by the soil stains around pavement joints or cracks.
The resulting voids can be filled with grout. Slabs can be leveled by slab jacking or mud
jacking. Obviously, sealing cracks and joints and improving drainage of the subsoils will
help reduce pumping, faulting, and joint failures.

Pavement conditions and defects
It is helpful to separate various conditions common to concrete pavements. These are
described individually in some detail. We also include causes for deterioration and
common strategies for repair. Some defects are localized while others indicate that
problems may develop throughout the pavement. It is important to distinguish
between local and widespread defects. Assessing the conditions of actual roadways
also involves looking for combinations of these individual defects.
Surface defects
Wear and polishing, map cracking, pop-outs, scaling, shallow reinforcing, spalling.
Joints
Longitudinal joint, transverse joints.
Pavement cracks
Transverse slab cracks, D-cracking, corner cracks, meander cracks.
Pavement deformation
Blow ups; faulting; pavement settlement or heave; utility repairs, patches and
potholes; manhole and inlet cracking; curb or shoulder deformation.
In reviewing the different defects it is important to consider both their severity and
extent. Generally, conditions begin slowly and progressively become more serious.
Slight defects may grow into moderate and then severe conditions. In addition, the
defects might initially be indicated only in a few isolated cases. Examples in the rating
section will help you identify how bad a condition is and how extensive it is.
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EVALUATION — Surface Defects

SURFACE DEFECTS

Wear and polishing

▼

A worn or polished surface may appear
from traffic wearing off the surface
mortar and skid resistant texture. Extensive wear may cause slight ruts where
water can collect and cause hydroplaning. Sometimes traffic may polish
aggregates smooth, causing the surface
to be slippery. An asphalt overlay or
grinding of the concrete surface can
restore skid resistance and remove ruts.

Surface mortar worn
away exposing larger
aggregate. Accidents or
friction testing may
indicate a slippery
surface in need of
improved texture.
▼

Map cracking

Pop-outs

Hairline surface
cracks, probably
shallow in depth.
May not cause
any long term
performance
problems.

▼

Individual pieces of large aggregate
may pop out of the surface. This
is often caused by chert or other
absorbent aggregates that deteriorate
under freeze-thaw conditions. Surface
patching can be done temporarily
with asphalt. For severe areas, a more
permanent partial depth concrete
patch may be necessary.

▼

A pattern of fine cracks usually spaced
within several inches is called map
cracking. It usually develops into square
or other geometrical patterns. Can be
caused by improper cure or overworking
the surface during finishing. If severe,
cracks may spall or surface may scale.
Repair is usually limited to very severe
conditions. An asphalt overlay or partial
depth patching may then be necessary.

Close-up of
a polished
pavement
surface.

Extensive popouts of large
aggregate from
surface. Popouts alone have
not affected
pavement
serviceability.

▼

EVALUATION — Surface Defects
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Scaling

Moderate
surface scaling.
Loss of mortar
and fines from
the surface
beginning to
expose larger
aggregate.

▼

Scaling is surface deterioration that
causes loss of fine aggregate and
mortar. More extensive scaling can
result in loss of large aggregate. Often
caused by using concrete which has not
been air-entrained, the surface becomes
susceptible to freeze-thaw damage.
Scaling is also aggravated by the use of
deicing chemicals.
Scaling can occur as a general condition over a large area or be isolated to
locations where poor quality concrete or
improper finishing techniques caused
loss of air entrainment. In severe cases,
deterioration can extend deep into the
concrete. Traffic action may accelerate
scaling in the wheel paths.
Grinding may remove poor quality
surface concrete. Asphalt overlays or a
bonded concrete resurfacing can
prolong the life of the pavement. Partial
depth patching of isolated areas may
also be used.

Severe scaling.
Some larger
aggregate is
loose.

Reinforcing
bar exposed.
Shallow
concrete cover
caused large
spall to develop
around it.

Shallow reinforcing
If the steel reinforcing bar or mesh is
placed too close to the concrete surface
it will lead to concrete spalling. Corrosion of the steel creates
forces that break and
dislodge the concrete.
Often you can see rust
stains in the surface
cracks before spalling
occurs. Can be temporarily patched with
asphalt. Permanent
repairs are difficult and
usually involve replacing
the steel and making
a partial depth or full
depth concrete repair.

▼

▼

Surface stain
parallel to joint.
Indicates reinforcing
steel too close to
surface.
▼

Wire reinforcing mesh placed
close to surface. Corrosion of
the reinforcing steel causes the
surface mortar to spall. Very
difficult to patch and repair.
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Spalling

▼

Spalling is the loss of a piece of the
concrete pavement from the surface or
along the edges of cracks and joints.
Cracking or freeze-thaw action may break
the concrete loose, or spalling may be
caused by poor quality materials. Spalling
may be limited to small pieces in isolated
areas or be quite deep and extensive.
Repair will depend on the cause. Small
spalled areas are often patched. Spalling
at joints may require full depth joint repair.

▼

Small surface
spalls that
have been
patched.

Spalling along
longitudinal
joints.

▼ A severely

Spalling over
shallow reinforcing.

▼

spalled crack.

EVALUATION — Joints
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JOINTS

Longitudinal joints

Joint open
about 1⁄ 2”.

▼
▼

New, well-sealed
longitudinal joint.

▼

Additional joint cracking,
spalling, and broken
pavement. Full depth
repair is needed.

Faulted longitudinal joint (over 1⁄ 2”)
with slight edge spalling.

Longitudinal paving joints are
constructed to be narrow in width
and usually well sealed. As pavements
age and materials deteriorate, joints
may open and further deteriorate.
Cracks parallel to the initial joint may
develop and accelerate into spalling
or raveling of the longitudinal joint.
Settlement, instability, or pumping of
the subgrade soil can cause longitudinal
joints to fault. One common cause of
cracks parallel to the longitudinal joints
is waiting too long after the pour to
saw the joint. Then, during initial cure
the slab will crack roughly parallel (but
not exactly) to the sawn joint.
Maintaining a tight joint seal can
prevent intrusion of water and reduce
freeze-thaw damage and pumping.
Severe joint deterioration may require
full depth patching and replacement
of the joint.

▼

EVALUATION — Joints

Transverse joints

New, well-sealed

▼

Transverse joints are constructed in
concrete pavements to permit movement of the concrete slabs. Some
joints are constructed with load
transfer dowels. If the pavement has
poor subsurface drainage, traffic may
eventually create voids under the
joints due to pumping and cause the
slabs to settle or fault. Freeze-thaw
deterioration at the joint can cause
spalling and create additional cracks
parallel to the joint. Load transfer bars
may corrode, creating expansive
forces that further deteriorate the
concrete at the joint.
Occasionally, severe joint deterioration may develop from poor quality
aggregate and so-called D-cracking.
Joint sealing will help, but complete
replacement is usually necessary.
Overall, lack of joint maintenance
and rehabilitation is a common
problem. Maintaining a tight, well
sealed joint can reduce water intrusion and thereby reduce freeze-thaw
damage, pumping, blow-ups, Dcracking, and spalling. Early repair of
minor defects can often reduce the
need for complete joint repair or
replacement.

Severe spalling has
required temporary
patching. Complete joint
replacement is necessary.

▼

▼ transverse joint.

Severe
spalling of a
transverse
joint.

▼
▼

8

Cracks parallel
to joint. Dark
color next to
transverse joint
likely indicates
D-cracking and
additional
deterioration.
Full depth
repair required.

Transverse joint has slight
▼ faulting and spalling.

EVALUATION — Pavement Cracks
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PAVEMENT CRACKS

Transverse slab cracks
Transverse cracks may appear parallel
to joints and can be caused by thermal
stresses, poor subgrade support, or
heavy loadings. They are sometimes
related to slabs having joints spaced
too widely. Joints spaced more than
15’ apart commonly develop mid-slab
transverse cracks.
▼

Transverse,
open crack.

▼

Faulted transverse
crack with slight
edge spalling.

As with joints, these cracks may deteriorate further if not sealed well. Slabs can
fault at cracks which can spall and
develop additional parallel cracking.
Severe deterioration may require patching individual cracks. Multiple transverse
cracks in individual slabs indicate further
deterioration. Extensive transverse
cracking indicates pavement failure and
the need for complete replacement.

▼

Closely spaced,
hairline transverse cracks.
Indicates slab
is broken
and in need of
replacement.

EVALUATION — Pavement Cracks

D-cracks

Surface discoloration near
joints and cracks indicates
D-cracking and severe
slab deterioration.

Occasionally, severe deterioration may
develop from poor quality aggregate.
So called D-cracking develops when the
aggregate is able to absorb moisture.
This causes the aggregate to break apart
under freeze-thaw action which leads to
deterioration. Usually, it starts at the
bottom of the slab and moves upward.
Fine cracking and a dark discoloration
adjacent to the joint often indicate a
D-cracking problem. Once this is visible
on the surface the pavement material
is usually severely deteriorated and
complete replacement is required.
Joint or crack sealing helps slow
D-cracking deterioration. This is a
serious defect because it may indicate
a material quality problem throughout
the pavement.
▼

▼

▼
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Multiple crack
patterns adjacent
to joints. Common
D-cracking pattern.

Corner cracks

First signs
of corner
cracking.

▼

▼

Corner cracking with
broken concrete pieces.

▼

Diagonal cracks near the corner of a
concrete slab may develop, forming a
triangle with a longitudinal and transverse joint. Usually these cracks are
within one foot of the corner of the
slab. They are caused by insufficient
soil support or concentrated stress due
to temperature related slab movement.
The corner breaks under traffic loading.
They may begin as hairline cracks.
Some corner cracks extend the full
depth of the slab while others start at
the surface and angle down toward
the joint. With further deterioration,
more cracking develops; eventually the
entire broken area may come loose.
This may be a localized failure or may
point to widespread maintenance
problems.
Partial or full depth concrete patching or full depth joint replacement
may be necessary when corner
cracking is extensive.

Severely
spalled corner
crack with
missing pieces
and patching.

EVALUATION — Pavement Cracks
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Meander cracks
Some pavement cracks appear to
wander randomly. They may cross a
slab diagonally or meander like a serpent. Meander cracks may be caused
by settlement due to unstable subsoil
or drainage problems, or by utility
trench settlement. Frost heave and
spring thaw can also cause them. They
are often local in nature and may not
indicate general pavement problems.
Minor cracks may benefit from sealing to minimize water intrusion. Extensive or severe meander cracking may
require replacing the slab, stabilizing
the subsurface, or improving drainage.

▼

Meander crack
roughly parallel to
longitudinal joint.

▼

Meander crack caused
by settlement. Lack of
maintenance allows
water to intrude and
debris to collect in crack.

▼

Faulting and
spalling of a
meander crack.
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EVALUATION — Pavement Deformation

▼

PAVEMENT DEFORMATION

Internal pressure
has partially
raised slab at the
joint. Complete
replacement is
required.

Blowups
Concrete slabs may push up or be
crushed at a transverse joint. This is
caused by expansion of the concrete
where incompressible materials (sand,
etc.) have infiltrated into poorly sealed
joints. As a result, there is no space to
accommodate expansion. It is more
common in older pavements with long
joint spacing. Pressure relief joints can
be installed and blowup areas must be
patched or reconstructed.

A pavement
blowup in
progress.
Concrete is
crushed and
slabs buckled.
▼

Faulting
Joints and cracks may fault or develop a
step between adjacent slabs. Faulting is
caused by pumping of subgrade soils
and creation of voids. Heavy truck or
bus traffic can rapidly accelerate faulting.
Longitudinal joints may fault due to
settlement of an adjacent slab.
Faulting creates a poor ride and may
cause slab deterioration. Minor faulting
can be corrected by surface grinding.
Voids can be subsealed, or slabs mud
jacked back to level position. Severe
cases may need joint replacement.

▼

Minor faulting of transverse
joints. Aggravated by heavy
traffic. Surface grinding will
improve ride.

▼

Faulted
longitudinal
joint.

Severely
faulted joint.
Slab jacking is
necessary.

▼

EVALUATION — Pavement Deformation
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▼

Pavement settling
or heave

Settlement
caused
meander crack
with faulting.

Unstable or poorly drained subgrade
soils may cause pavements to settle after
construction. Poorly compacted utility
trenches may also settle. This may be a
gentle swale or a fairly severe dip.
Frost-susceptible soils and high water
tables can cause pavements to heave
during the winter months. Extensive
pavement cracking and loss of strength
during the spring can result in severe
deterioration. Improved drainage and
stabilization of subgrade soils are usually
necessary, along with pavement
reconstruction.

Extensive
cracking and
patching
caused by
settlement.
Pavement
was built on
unstable subgrade soils.
▼

Utility repairs, patches
and potholes
Replacement or repair of utilities will
require cuts or utility openings. When
repaired these pavement patches may
show settlement, joint deterioration, or
distress under continued traffic loading.
Patches from previous repairs may perform like original pavement or experience joint deterioration or settlement.
Localized failures of materials or subgrade soil can cause individual potholes.
Surface spalling or other material defects
may develop into localized potholes. Full
depth patching is usually required.

Asphalt patches. Poor (top)
and fair (bottom) condition.

▼

▼

Utility repair or full depth
joint repair. Very good
condition.

Potholes caused by severe
joint deterioration. Need repair.

▼
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Manhole and inlet cracks
Two spalls at
manhole in a new
pavement. Partial
depth patching
would be
beneficial.
▼

Normal pavement movement due to
frost heaving and movements due to
changes in temperature often cannot
be accommodated in the pavement
adjacent to a manhole or a storm sewer
inlet. Cracks and faulting may develop
and the concrete slab may deteriorate
further. These are often localized defects
that may not indicate a general
pavement problem. Sealing and patching
may slow the deterioration. Eventually
full depth repairs may be required.

Extensive cracking
and spalling at
manhole requiring
full depth repairs.

Curb or shoulder
deformation

▼

Concrete curb and gutter, or paved
concrete shoulders, may separate from
or settle along the main pavement. The
longitudinal joints between the pavement and curb or shoulder may open,
fault, or deteriorate like other longitudinal joints. When severe enough to disrupt drainage, the curb and gutter need
to be replaced. Shoulder deterioration
may require patching or replacement.

Extensive curb deterioration.
Freeze-thaw damage to curb
adjacent to inlet, and gutter
is displaced. New curb and
gutter are needed.

▼

Settled gutter and joint filled with
debris. Joint maintenance is needed. ▼
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Rating pavement surface condition
With an understanding of roadway
conditions and distress, you can evaluate and rate concrete pavements. The
rating scale ranges from 10 – excellent
condition to 1– failed. In general, most
pavements will deteriorate through the
phases listed in the rating scale.
However, it is common for pavements
to skip several levels when major
defects appear or when the pavement is
repaired. The time it takes to go from
an excellent (10) to a very poor
condition (1) depends largely on the
quality of the original construction and
the amount of heavy traffic loading.
Once significant deterioration begins
it is common to see pavements deteriorate rapidly. This is usually due to the
combined effects of loading and additional moisture. As a pavement ages
and additional cracking develops, more
moisture can enter the pavement and
accelerate the rate of deterioration.
Look at the photographs which
follow and become familiar with the
descriptions of the individual rating
categories. To evaluate an individual
pavement segment, first determine its
general condition. Is it relatively new,
toward the top end of the scale? In very
poor condition and at the bottom of
the scale? Or somewhere in between?

Next, think generally about the
appropriate maintenance method.
Finally, review the individual
pavement condition and distress and
select the appropriate pavement rating.
Remember that individual pavements
will not have all of the types of distress
listed for any particular rating. They may
have only one or two types. Use the
categories in the table below and on
page 16.
We have found that relating a normal
maintenance or rehabilitation procedure
to the surface rating scheme helps you

use the rating system. However,
choosing an individual surface rating
should not automatically dictate the
final maintenance or rehabilitation
technique.
You should consider safety, future
traffic projections, original construction,
and pavement strength since these
may dictate a more comprehensive
rehabilitation. On the other hand, it
may be appropriate under special
conditions to do nothing and let the
pavement fully deteriorate and then
rebuild when funds are available.

RATINGS ARE RELATED TO NEEDED MAINTENANCE OR REPAIR
Rating 9 & 10

New pavement or recent concrete rehabilitation.
No maintenance required.

Rating 7 & 8

First signs of wear, scaling, or cracking. Needs routine
maintenance.

Rating 5 & 6

First signs of corner cracks, faulting, and joint or crack spalling.
Requires surface repairs, sealing or partial depth patching.

Rating 3 & 4

Moderate to severe faulting, multiple slab cracking, and joint
failure. Requires extensive slab or joint rehabilitation.

Rating 1 & 2

Pavement failure requiring complete reconstruction.
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Rating system
Surface rating

Visible distress*

General condition/
treatment measures

None.

New pavement. No maintenance
required.

9

Traffic wear in wheelpath.
Slight map cracking or pop-outs.

Recent concrete overlay or joint
rehabilitation. Like new condition. No maintenance required.

8

Pop-outs, map cracking, or minor surface defects. Slight surface
scaling. Partial loss of joint sealant. Isolated meander cracks, tight or
well sealed. Isolated cracks at manholes, tight or well sealed.

More surface wear or slight
defects. Little or no maintenance
required.

More extensive surface scaling. Some open joints. Isolated transverse
or longitudinal cracks, tight or well sealed. Some manhole
displacement and cracking. First utility patch, in good condition.
First noticeable settlement or heave area.

First sign of transverse cracks (all
tight); first utility patch. More
extensive surface scaling. Seal
open joints and other routine
maintenance.

Moderate scaling in several locations. A few isolated surface spalls.
Shallow reinforcement causing cracks. Several corner cracks, tight or
well sealed. Open (1⁄ 4” wide) longitudinal or transverse joints and
more frequent transverse cracks (some open 1⁄ 4”).

First signs of shallow reinforcement or corner cracking. Needs
general joint and crack sealing.
Scaled areas could be overlaid.

Moderate to severe polishing or scaling over 25% of the surface.
High reinforcing steel causing surface spalling. Some joints and cracks
have begun spalling. First signs of joint or crack faulting (1⁄ 4”).
Multiple corner cracks with broken pieces. Moderate settlement or
frost heave areas. Patching showing distress.

First signs of joint or crack
spalling or faulting. Grind to
repair surface defects. Some
partial depth patching or joint
repairs needed.

Severe polishing, scaling, map cracking, or spalling over 50% of the
area. Joints and cracks show moderate to severe spalling. Pumping
and faulting of joints (1⁄ 2”) with fair ride. Several slabs have multiple
transverse or meander cracks with moderate spalling. Spalled area
broken into several pieces. Corner cracks with missing pieces or
patches. Pavement blowups.

Needs some full depth repairs,
grinding, and/or asphalt overlay
to correct surface defects.

Most joints and cracks are open, with multiple parallel cracks,
severe spalling, or faulting. D-cracking is evident. Severe faulting (1”)
giving poor ride. Extensive patching in fair to poor condition.
Many transverse and meander cracks, open and severely spalled.

Needs extensive full depth
patching plus some full slab
replacement.

2

Extensive slab cracking, severely spalled and patched.
Joints failed. Patching in very poor condition.
Severe and extensive settlements or frost heaves.

Recycle and/or rebuild pavement.

1

Restricted speed. Extensive potholes.
Almost total loss of pavement integrity.

Total reconstruction.

10

Excellent

Excellent

Very Good

7

Good

6

Good

5

Fair

4

Fair

3

Poor

Very Poor

Failed

* Individual pavements will not have all of the types of distress listed for any particular rating. They may have only one or two types.

Rating pavement surface condition
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RATING 10 & 9
EXCELLENT —
No maintenance required
Rating 10 is for new pavement.
Rating 9 is used for recent
concrete rehabilitation or likenew condition. Some traffic
wear. Slight map cracking or
pop-outs. No maintenance
required.

▼

RATING 10
New pavement
with integral
curb.

▼

RATING 9
Like new
condition.

▼

RATING 9
Recent joint
rehabilitation.
Like new
condition.
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RATING 8
VERY GOOD — Little or no
maintenance required

▼

More surface wear, or slight defects
showing in lanes. Pop-outs, slight
surface scaling, partial loss of joint
sealant, or isolated meander crack.
Isolated manhole distress. Little or
no maintenance required.

▼

Slight
scaling.

Isolated
spall at
manhole.

▼
▼

Partial
loss of
joint
sealant.

Isolated
meander
crack, tight
and well
sealed.

Rating pavement surface condition
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RATING 7
GOOD — May require some routine
sealing or maintenance
First signs of transverse cracking, patching or repair; more extensive pop-outs or
scaling; some manhole displacement,
isolated heave or settlement. May need
some sealing or routine maintenance.
▼

Residential street pavement
in good condition after
many years of service. May
only need periodic joint
sealing maintenance.

▼

Extensive pop-outs. Pavement
is unsightly but still provides
good level of service.
▼

Recent full depth
pavement repair.
In very good
condition.

▼

Well sealed
transverse crack.
Joint repairs in
good condition.

▼

Transverse crack.
Tight, sound
pavement.

20

Rating pavement surface condition

RATING 6
GOOD — Joint and crack
sealing needed

▼

First signs of corner cracking or shallow
reinforcement. More frequent transverse
cracks. Open (1⁄4”) joints and cracks.
Moderate scaling. Needs joint and crack
sealing.

▼

Several
transverse
cracks. Tight or
well sealed.

Surface rust stain.
Indicates shallow
reinforcing.

Moderate
scaling.

▼

First signs of
corner cracks.

Isolated, tight meander crack. Several
pop-outs. Remaining joints and cracks
all tight and sound.

▼

▼

Rating pavement surface condition

RATING 5
FAIR — Partial depth patching and
joint repairs may be needed
First signs of joint or crack spalling, or
faulting. Multiple cracking at corners
with broken pieces. Patching in fair
condition. Surface texturing repairs may
be necessary. Some partial depth patching and joint repairs may be needed.
▼

Faulting at
longitudinal joint
and spalling along
joint edge.

▼

First signs of
transverse joint
faulting. Grinding
will improve ride.

▼

Open cracks with edge
spalling. Corner crack and
broken corner piece.

Isolated manhole problems and
joint spalling. Full depth repair
required adjacent to manhole.
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▼
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Patching in

RATING 5

▼ fair condition.

▼

FAIR — (continued)
Partial depth patching
and joint repairs may
be needed

Broken corner
pieces. Some
joint spalling.

▼

Severe scaling over extensive areas.
Patching or overlay needed.

Spalling caused by shallow reinforcing steel.
Temporary patching needs to be followed
by extensive partial depth repairs.

▼

Rating pavement surface condition

Wide open meander crack
(1”) with edge spalling.
▼ Corner crack with spalling.
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RATING 4
FAIR — Some full depth joint
or crack repair required
Severe surface distress requires asphalt
overlay or extensive surface texturing.
Multiple transverse cracks with
spalling and broken pieces. Corner
cracking with potholes or patches.
Blowups. Some full depth joint or
crack repair required.
▼

All joints show some
deterioration and spalling.

▼

Multiple open
transverse cracks.
Failed corner crack.
Patches in fair
condition.

▼

Moderate
spalling at
transverse joint.
▼
▼

Corner cracking
developed
into small hole;
moderate
spalling of
transverse
crack.

Moderate
to severe
longitudinal
joint faulting.
Transverse joint
also has spalling.
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Multiple transverse
cracks. Poor longitudinal
▼ joint with spalling.

RATING 3
POOR — Extensive full depth
patching plus some full slab
replacement required

▼

Most joints and cracks are open (1”),
spalled, or patched. D-cracking is
evident. Severe (1”) faulting. Extensive
full depth patching required plus some
full slab replacement.

▼

Joints and cracks badly
spalled. Patching is
failing. Full depth
repairs required.

▼

D-cracking
(discoloration) at
transverse joint and
corner cracking. Needs
full-depth repair.

▼

Discoloration at
joints indicates
D-cracking. Slab
replacement needed.

▼

Badly spalled joint
and open crack.
Slab or joint
replacement needed.

Failed joint needs
replacement.

Rating pavement surface condition
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RATING 2
VERY POOR — Pavement recycling
and reconstruction necessary

▼

Failed patches.
Replace entire
portion of lane.

Remove and replace
pavement around
manhole and inlet.

▼

▼

Closely spaced
transverse cracks and
poor longitudinal
joint. Replace slab.

▼
▼

Severe
deterioration.
Requires
extensive
reconstruction.

Extensive joint
failure. Major
rehabilitation or
complete replacement needed.
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RATING 1

▼

FAILED — Complete
reconstruction necessary

▼

Slab and
patch
failure.

▼

Broken slabs
require
complete
rebuilding.

Total
failure.
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Practical advice on rating roads
Most agencies routinely observe
roadway conditions as a part of their
normal work and travel. However, an
actual inspection means looking at the
entire roadway system as a whole and
preparing a written summary of conditions. This inspection has many benefits
over casual observations. It can be
helpful to compare segments, and
ratings decisions are likely to be more
consistent because the roadway system
is considered as a whole within a
relatively short time.
An inspection also encourages a
review of specific conditions important
in roadway maintenance, such as drainage, adequate strength, and safety.
A simple written inventory is useful
in making decisions where other people
are involved. You do not have to trust
your memory, and you can usually
answer questions in more detail.
Having a written record also improves
your credibility with the public.
Finally, a written inventory is very
useful in documenting changing roadway conditions. Without records over
several years, it is impossible to know if
your overall road conditions are improving, holding their own, or declining.
Annual budgets and long range
planning are best done when based on
actual needs as documented with a
written inventory.
The Wisconsin DOT local road
inventory (WISLR) is a valuable resource
for managing your local roads. Adding
PASER surface condition ratings is an
important improvement.

Averaging and comparing
sections
For evaluation, divide the local road
system into individual segments which
are similar in construction and condition. Rural segments may vary from
1⁄2 mile to a mile long, while sections
in urban areas will likely be 1-4 blocks

long or more. If you are starting with
Sometimes it is helpful in rating a
the WISLR Inventory, the segments
difficult segment to compare it to other
have already been established. You may
previously rated segments. For example,
want to review them for consistent
if it is better than one you rated 5, and
road conditions. Obviously no roadway
worse than a typical 7, then a rating of
segment is entirely consistent. Also,
6 is appropriate. Having all pavement
individual pavements will not have all
segments rated in the proper relative
of the types of distress listed for any
order is important and useful.
particular rating. They may have only
Assessing drainage conditions
one or two types. Therefore, some
“averaging” is necessary.
Moisture and poor pavement drainage
The objective is to rate the condition
are significant factors in pavement detethat represents the majority of the
rioration. Some assessment of drainage
roadway. Small or isolated conditions
conditions during pavement rating is
should not influence the rating. It is
highly recommended. While you should
useful to note special conditions on the
review drainage in detail at the project
inventory form so this information can
level, at this stage simply include an
be used in project design.
For example, some spot
▼ Urban drainage. RATING: Excellent
repairs may be required.
Occasionally pavement
conditions will vary significantly. For example, short
sections of good condition may be followed by
sections of poor pavement conditions. In this
case, it is best to rate the
pavement according to
the worst conditions and
note the variation on the
form.
The overall purpose of
condition rating is to be
able to compare each
segment relative to all the
other segments in your
roadway system. On completion you should be able
to look at any two pavement segments and find
that the better surface has
a higher rating.
Within a given rating,
say 6, not all pavements
will be exactly the same.
However, they should all
be considered to be in
better condition than those
Adequate rural ditch and good
with lower ratings, say 5.
▼

Inventory and field inspection

erosion control. RATING: Good
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Practical advice on rating roads

overview drainage evaluation at the
same time as you evaluate surface
condition.
Look at the roadway crown and
check for low surface areas that permit
ponding. Paved surfaces should have
approximately a 2% cross slope or
crown across the roadway. Rural

shoulders should have a greater slope
to improve surface drainage.
Good drainage improves a pavement’s ability to resist pumping, faulting
and joint damage. Some new concrete
pavements are being constructed with a
special drainage layer and drain system
to reduce water-related deterioration.
These systems require
inspection and periodic
maintenance.
You should also check
curb and gutter, culverts,
and storm drain systems.
Storm drainage systems
that are silted in, have a
large accumulation of
debris, or are in poor
structural condition will
also degrade pavement
performance.
The T.I.C. publication,
Drainage Manual: Local
Road Assessment and
Improvement, describes

the elements of drainage
systems, depicts them in
Reshape terrace behind
curb to restore drainage
and prevent damage to
curb and street.

▼

RATING: Fair

Flooding. Curb
and gutter need
reconstruction.
RATING: Poor

detailed photographs, and explains
how to rate their condition. Copies
are available from the T.I.C.

Planning annual maintenance
and repair budgets
We have found that relating a normal
maintenance or rehabilitation procedure
to the surface rating scheme helps local
officials use the rating system. However,
an individual surface rating should not
automatically dictate the final maintenance or rehabilitation technique.
You should consider safety, future
traffic projections, original construction,
and pavement strength since these may
dictate a more comprehensive rehabilitation than the rating suggests. On the
other hand, it may be appropriate under
special conditions to do nothing and let
the pavement fully deteriorate, then
rebuild when funds are available.

Summary
Using local road funds most efficiently
requires good planning and accurate
identification of appropriate rehabilitation projects. Assessing roadway
conditions is an essential first step in
this process. This concrete pavement
surface condition rating procedure has
proved effective in improving decision
making and using roadway funds more
efficiently. It can be used directly by
local officials and staff. It may be
combined with additional testing and
data collection in a more comprehensive
pavement management system.

▼
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Pavement Surface Evaluation and Rating

Gravel

PASER Manual

There are many miles of unsurfaced roads in
this country. Wisconsin alone has over 22,000
miles of gravel roads under the jurisdiction of
local governments. Maintaining and improving
these roads is a major responsibility for local
governments.
Gravel roads may service very remote areas
and very few vehicles. On the other hand it is
common to have gravel roads providing service
to agricultural, logging, and recreational areas
with fairly high traffic volumes. Many urban
areas also have some gravel roads. Heavy trucks
and residential traffic can combine to make very
heavy demands on these unsurfaced roads.
This manual is intended to help you plan the
maintenance and overall management of gravel
roads. It discusses common problems and typical
repairs. A simple system for evaluating conditions and rating roads is included.
The Wisconsin Transportation Information
Center also has PASER manuals for other pavement types (see inside back cover). The rating
systems are similar and compatible so that local
road agencies can work with a comprehensive
condition rating method. The rating procedure
can be used as condition data for the Wisconsin
DOT local road inventory (WISLR) and as part of
a computerized pavement management system
like PASERWARE.
Taking an organized approach to roadway
management has many benefits. By documenting the actual conditions of roads you can set
realistic budgets, make timely repairs, and set
up cost effective maintenance procedures.
Developing an overall plan for the roadway
system lets local agencies develop budgets and
plan for future needs. When detailed information is available, local officials can respond
more effectively to questions from the public.
A planned approach is easier to explain and
receives greater public support.

Several key steps are necessary to develop a
meaningful roadway management plan. First,
you must inventory the existing condition. This
is normally done by dividing the roadway into
segments with similar conditions. During the
inventory you collect information on construction history, roadway width, etc. Then you need
some method for assessing the condition of the
existing roadway. This Gravel PASER Manual
uses a visual approach. Other information from
material sampling, testing, and traffic counts
can be useful for a more detailed system plan.
Another necessary step is setting priorities for
roadway improvements. You can use roadway
condition and the local importance of these
roads to assign priorities. Then budgets can be
developed based on cost estimates for the
projected improvements. Since not all
improvements can be made in one year, you
can set up a multi-year budget plan. You can
make a capital improvement plan for three to
five years. Normally this is updated annually.

Gravel road evaluation
Evaluating and rating gravel roads requires a
different perspective than similar evaluations of
asphalt or concrete pavements. This is due to
the nature of gravel roads and their variability.
Surface conditions on gravel roads can change
literally overnight. Heavy rains and local heavy
traffic can dramatically change the surface
characteristics of gravel roads from one day to
the next. In addition, routine maintenance
activities, such as one pass of a motor grader,
could improve the surface conditions of a
gravel road significantly.
Since the evaluation or rating of a road could
vary depending on recent weather conditions
or recent maintenance activities, it should be
based on major factors. Detailed surface
conditions should be secondary.

PASER Evaluation

The most important factors in evaluating a
gravel road are the road cross section, drainage,
and adequacy of the gravel layer. The gravel
road cross section must contain adequate crown
and good lateral drainage systems. The crown
should be approximately 6”, the adjacent
ditches should be deep enough to contain
surface water, and the culvert systems should
be clean and sized to prevent any serious
impoundment of water against the roadway.
The depth of the gravel layer will obviously
depend on the existing soils and the amount of
heavy traffic. For most conditions, a minimum
gravel thickness of 6” is required. Heavier layers
are necessary for very poor soils and/or very
heavy traffic loads. Using geotextiles in very
poor subgrade soil conditions can also
significantly improve the performance of a
gravel road.
Surface distress, such as ruts and potholes,
indicates a lack of strength. This could be
caused by improper drainage, by lack of adequate gravel cover, or possibly both. Therefore,
surface distress becomes an important indicator
of the primary concern for drainage and adequate gravel. The level of service that a gravel
road provides to the driver also depends on
smooth ride and dust control. Therefore distress
such as washboarding, loose rock, and dust are
important in the overall service of the road.
However, these conditions are secondary since
they can change quickly due to weather and
maintenance activities. They should not influence the primary evaluation of the roadway.
It may be difficult to distinguish between a
poorly maintained gravel road and an
unimproved (dirt) road. The local road agency
must first decide if they plan to maintain the
road with a gravel surface or as an unimproved
road. A minimum of 11⁄ 2 ”– 2” of gravel surfacing is generally necessary to be considered a
gravel road. More gravel is needed to provide a
good level of service.

Surface conditions
and defects
The Gravel PASER Manual presents a method
for visually assessing and rating the conditions
of existing roadways. It is based on understanding the conditions and defects common on
gravel roads. To set a rating you assess both the
extent of problems on the road and the
appropriate repairs or reconstruction needed.
It is helpful to separate the various conditions
common to gravel roads. Five road conditions
can be used to evaluate and rate gravel roads.
Crown
The height and condition of crown, and an
unrestricted slope of roadway from the center
across the shoulders to the ditches.
Drainage
The ability of roadside ditches and under-road
culverts to carry water away from the road.
Gravel layer
Adequate thickness and quality of gravel to
carry the traffic loads.
Surface deformation
Washboarding, potholes and ruts.
Surface defects
Dust and loose aggregate.
Each of these is described in some detail in
this manual. Assessing the condition of an
actual roadway usually involves looking for
different combinations of conditions.
In reviewing different conditions and defects,
it is important to consider their severity and
extent. Generally problems begin slowly and
progressively become more serious. Slight
defects will grow into moderate and then severe
conditions. At first, defects may be found in only
a few isolated places. As the condition worsens,
more defects will show up on the surface.
Examples in this manual will help you identify
conditions and determine both how bad they
are and how extensive they are.
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EVALUATION — Crown

CROWN

Hard and sound aggregate will prevent
the breakdown of large aggregate into
small particles under traffic. A proper
mixture of aggregate sizes (gradation) is
also important. You need an adequate
amount of fines to bind the gravel
together on the road. See Wisconsin
Transportation Bulletins No. 4, Road
Drainage and No. 5, Gravel Roads
for more information.
When you do routine maintenance
grading, take care to grade the roads to
allow free drainage from the center of
the road to the shoulder and into the
ditch. Improper grading can create a
secondary ditch.

▼

An unsurfaced road must be built so
water drains quickly off the roadway.
If it is not, water stays in ponds or
puddles, soaks into the roadbed, and
softens it. Building a crown into the
road—making the center of the road
higher than the shoulder—enhances
drainage. Normally, a gravel road will
have 4”– 6” of crown, or fall, from its
center to the edge.
A roadway that has no crown will
pond water. A windrow of soil or a
high shoulder may also trap water on
the roadway and impede drainage. In
severe cases the crown is reversed —

lower than the edges—so that the road
is in a bowl shape. Naturally, this traps
water and rapidly deteriorates the
roadway, especially under traffic.
Inadequate crown can be restored by
regrading with a motor patrol grader.
Light blading will restore minor irregularities. Restoring crown to a flat roadway may require complete reworking.
This involves scarifying, or cutting loose,
3”– 4” of gravel and reshaping the
crown. It is helpful to apply water and
use compaction to establish the crown.
If the surface gravel on the roadway
is inadequate you may need to add
gravel to construct a road with proper
crown. Use good quality aggregate.

Excellent crown.
No restriction to
water flow from
centerline to ditch.

Flat crown with
poor grading has
created secondary
ditch preventing
free drainage into
▼ roadside ditch.

▼

4

Poorly graded crown traps water
causing it to run down center of road.

EVALUATION — Drainage

DRAINAGE
Roadside ditches and culverts must
be able to handle surface water flow.
Without adequate ditches, water will
pond on the roadway and soften the
road base. The ditch must be wide and
deep enough to accommodate all the
surface water. It must slope so water
drains and doesn’t form local ponds.
A ditch bottom which is several feet
below the top of the road is best. This
will provide thorough drainage of the
roadbed and prevent flooding. Deeper
and wider ditches may be necessary to

accommodate very heavy surface water
flow. Ditches must be maintained to
prevent erosion or the buildup of debris.
Drainage across roadways is handled
with culverts or bridges. These drainage
structures must be maintained to
prevent ponding and water backup.
Culvert headwalls and riprap are very
helpful in directing water flow and
preventing erosion of the roadbed.
Ditch cleaning is a routine maintenance procedure necessary to keep
water flowing properly. Spoil material
from a ditch may be used along the
roadway if there is room. Major ditch

cleaning may require loading and
hauling excess material. Take care to
maintain uniform ditch slopes. Seed
the soil or install additional erosion
control after major ditching repairs.
Roadway culverts tend to fill with
debris and silt. They must be cleaned
routinely to maintain their water
carrying capacity. Replacing headwalls and riprap is also necessary
to prevent erosion. Collapsed or
damaged culverts must be replaced.

▼

Excellent drainage with
wide deep ditches.

Partial drainage. Ditch
and new culvert being
added on left. Little or
no drainage on right.
▼

Good ditches.

5

▼
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EVALUATION — Drainage

DRAINAGE

▼

Continued

Poor drainage due to
little or no ditch, no
driveway culverts.

Shallow, narrow ditch
cannot carry surface
water causing ditch
erosion and temporary
roadway flooding.
▼

▼

▼

Shallow
ditch and
partially
filled
culvert.
Ditch needs
cleaning
and culvert
should be
lowered to
allow a
minimum
of 12” of
aggregate
cover.

No ditch. Road is
actually trenched
into roadside forcing
water onto surface.

EVALUATION — Gravel Layer

7

▼

GRAVEL LAYER

Excellent
gravel
layer.

Traffic loads require an adequate layer
of gravel to carry and distribute the
loads to the subsoils. The thickness
needed will vary with the amount of
heavy traffic and the stability of the
subsoils. A minimum layer of 6” is
normally required. Heavier layers, up to
10” or more, are sometimes used for
heavy loads or poor soil conditions.
The gravel must be of good quality to
provide long term service. The gradation
and durability of the gravel (measured
by hardness and soundness testing) are
important. A proper gradation contains
a mixture of larger aggregate (1”),
sand-sized aggregate, and fines. More
fines (8%–15%) are recommended
for surfacing gravel than are normally
used in base gravel. See Transportation
Information Bulletin No. 5, Gravel
Roads, for more information.

▼

Adequate gravel
layer. No ruts or
potholes.

▼

Little or
no gravel
layer.

EVALUATION — Surface Deformation

▼ Moderate washboarding in center of road.

SURFACE DEFORMATION

Washboard
Traffic action can dislodge aggregate
and create a washboard effect on
the surface. This washboarding or
corrugation develops across the road,
perpendicular to the direction of
traffic. It is more prevalent under
heavy traffic and under loose
aggregate conditions. It may also
tend to develop on hills or curves,
near intersections, or in areas where
traffic is accelerating or decelerating.
Soft roadbeds and improper grader
operation can also cause washboards.
Light washboarding can be
removed with routine grading. Washboarding that is moderate or severe
often requires scarification, cutting
down 3”-4”, and regrading. If there
is insufficient material, new gravel
will be required. Select an aggregate
with sufficient fines to resist future
washboarding.
Since washboarding may be concentrated at specific locations, spot
regrading is often required. Take care
to blend the regraded sections into
the adjoining roadway. Since moisture
is needed for compaction, correcting
washboarding after a rain is more
effective. Maintain the crown, and
super-elevation, and match bridges
and intersections when repairing
spot corrugations.
Operating a motor patrol grader
at a high rate of speed can actually
create corrugations during routine
maintenance. Speeds below 10 mph
are recommended. Proper blade
angle and pitch, and proper tire
inflation, are also essential.

▼

8

Severe
washboarding
traps water.

EVALUATION — Surface Deformation

9

Potholes
Potholes and depressions can develop
in the gravel or surface. They’re caused
when surface material is worn away or
soft spots develop in underlying soils.
They may fill with water and are
accelerated in roads without adequate
crown. Isolated potholes may be
repaired by hand. This can involve
putting granular material into the
holes and compacting it.

▼

Small, isolated potholes.
Routine regrading should
eliminate them.

▼

Series of moderate potholes
require scarification and
regrading.

Potholes at bridge may require
scarification and hand patching.
Gravel and debris should be
cleaned off bridge deck.

▼
▼

Severe potholes covering most
of road need additional gravel
and regrading.

Extensive potholes require reworking
and major regrading. It is usually
necessary to add granular material to
repair them. Scarify the area prior to
repair to insure a good blend. You
may need to reshape the road to
restore a crown and make drainage
improvements to restore surface
stability and prevent future potholes.
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EVALUATION — Surface Deformation

Ruts
Traffic can create a surface depression
or rut over a portion of a gravel road.
The ruts may be caused by dislodging
some of the surface gravel. Loose
unstable gravel may be displaced by
traffic causing minor surface ruts.
Severe rutting (over 3”) may be caused
by weak underlying soils. Poor crown
and drainage conditions weaken the
base and accelerate rutting.
Slight rutting can be removed by
blading and restoring the crown. Severe
rutting caused by unstable subsurface
soils will require improvements in
drainage and addition of aggregate.

▼

Numerous ruts and very poor
drainage create soft roadbed
conditions and need major
▼ regrading and new aggregate.

Rut in wheel path needs regrading
to eliminate ponding and prevent
further road deterioration.

EVALUATION — Surface Defects

SURFACE DEFECTS

Dust
Traffic on dry gravel roads can generate
dust. Good quality gravel used in the
construction of gravel roads has a
combination of large aggregate, sand,
and fine material or binder. These fines
can be picked up under the action of
traffic and become airborne.
Dust on gravel roads creates several
problems. Visibility can be severely
restricted under heavy dust conditions,

creating traffic safety hazards. Dust is a
form of air pollution and can be very
objectionable to nearby property
owners. The loss of the fine material
from a well-graded gravel surface can
eventually lead to a loss of stability.
Without the fine binder material, the
larger particles become unstable and
are dislodged by traffic.
Rolling and compacting a new gravel
surface will help maintain a tight and
impervious surface or crust. Under
traffic and during extended dry periods
this crust may be disturbed and heavy

11

dust conditions result. Controlling
dust with liquid calcium chloride or
other surface treatment agents can
be very helpful.
It is essential to replace the fines
in the gravel mix to maintain the
road and keep it stable under traffic.
Fines can often be reclaimed from
the shoulder edge and regraded and
mixed with existing gravel. This should
be done as routine maintenance while
restoring and maintaining the crown.

▼

Heavy dust
obscures vision
and causes loss
of roadway fine
material. A dust
control chemical
may be advisable
in areas of
heavy traffic.
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EVALUATION — Surface Defects

Loose aggregate

▼

Heavy
accumulation
of loose
aggregate on
outside of
roadway.
Regrading and
possibly new
aggregate
are needed.

▼

Loose aggregate or unstable surface
gravel conditions can develop from loss
of fines through heavy dust action or
from erosion due to an improper
gradation mix of the original aggregate.
Vehicles can move loose or unstable
aggregate forming ridges or windrows
in the direction of traffic. Generally
gravel will be moved from the wheel
path and form ridges at the center of
lanes and at roadway edges. Loose
aggregate can also accumulate at places
where vehicles frequently turn or stop.
Loose aggregate may be temporarily
bladed to the shoulder although you
have to be careful not to restrict
drainage. By remixing loose aggregate
with fines from the road edge it may be
possible to produce a well graded mix.
However, a severe accumulation of loose
aggregate usually requires mixing with
additional well graded surface gravel.

Loose aggregate over most of road.
Light grading and compaction during
wet weather would improve stability
and develop a surface crust.
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Rating road surface condition
A simplified rating system has
been developed to help manage
gravel roads. It uses a scale of
1 to 5 — 5 is excellent condition
and 1 is failed. In a normal
progression the road will start
out in excellent condition and
gradually deteriorate under the
effects of traffic and weather.
Routine grading and minor
patching may be sufficient to
restore the road to excellent
condition. As conditions worsen,
more extensive maintenance

Surface
rating

may be required; complete
rebuilding may eventually be
necessary.
To select a rating first assess
the crown, drainage, and gravel
layer. Then review the individual
defects and select the type of
maintenance or rehabilitation
necessary. The rating should
reflect the condition and type of
maintenance or repairs required.
Look at the photographs in this
section to become more familiar
with the ratings and conditions.

RATINGS ARE RELATED TO NEEDED
MAINTENANCE OR REPAIR
Rating 5 Newly constructed road. Excellent crown
and drainage. No maintenance required.
Rating 4 Good crown and drainage. Routine maintenance.
Rating 3 Roadway shows traffic effects. Needs
regrading, minor ditch maintenance, and
spot gravel application.
Rating 2 Road needs additional aggregate layer,
major drainage improvements.
Rating 1 Travel is difficult. Complete rebuilding
required.

Visible distress*

General condition/
treatment measures

5

No distress.
Dust controlled.
Excellent surface condition and ride.

New construction—or total
reconstruction. Excellent drainage.
Little or no maintenance needed.

4

Dust under dry conditions.
Moderate loose aggregate.
Slight washboarding.

Recently regraded. Good crown and
drainage throughout. Adequate
gravel for traffic. Routine grading
and dust control may be needed.

Good crown (3”-6”). Adequate ditches on more than 50% of
roadway. Gravel layer mostly adequate but additional aggregate
may be needed in some locations to correct washboarding or
isolated potholes and ruts. Some culvert cleaning needed.
Moderate washboarding (1”-2” deep) over 10%-25% of the area.
Moderate dust, partial obstruction of vision. None or slight rutting
(less than 1” deep). An occasional small pothole (less than 2” deep).
Some loose aggregate (2” deep).

Shows traffic effects. Regrading
(reworking) necessary to maintain.
Needs some ditch improvement
and culvert maintenance. Some
areas may need additional gravel.

Little or no roadway crown (less than 3”). Adequate ditches on less
than 50% of roadway. Portions of the ditches may be filled, overgrown and/or show erosion. Some areas (25%) with little or no aggregate. Culverts partially full of debris. Moderate to severe washboarding (over 3” deep) over 25% of area. Moderate rutting (1”-3”), over
10%-25% of area. Moderate potholes (2”-4”) over 10%-25% of
area. Severe loose aggregate (over 4”).

Travel at slow speeds (less than
25 mph) is required. Needs
additional new aggregate. Major
ditch construction and culvert
maintenance also required.

No roadway crown or road is bowl shaped with extensive ponding.
Little if any ditching. Filled or damaged culverts. Severe rutting
(over 3” deep), over 25% of the area. Severe potholes (over 4” deep),
over 25% of area. Many areas (over 25%) with little or
no aggregate.

Travel is difficult and road may be
closed at times. Needs complete
rebuilding and/or new culverts.

Excellent

Good

3

Fair

2

Poor

1

Failed

* Individual road sections will not have all of the types of distress listed for any particular rating. They may have only one or two types.
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Rating surface condition

RATING 5
EXCELLENT — Little or no
maintenance required

▼

New construction with excellent
crown, drainage and gravel layer.
Little or no distress.

▼

Newly constructed
road with excellent
crown, drainage
and gravel layer.

Road has excellent
crown. Gravel has
been stabilized for
dust control. Very
good drainage.

Rating surface condition
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RATING 4
GOOD — Routine maintenance
may be required
Good crown, drainage and gravel layer.
Distress limited to traffic effects such as
dust, loose aggregate, and slight
washboarding.
▼

Good crown, ditches,
and gravel layer.
Slight traffic effects,
washboarding, and
loose gravel.

▼

Good crown and
gravel, ditch
appears good
throughout.
Occasional
routine grading
for traffic effects.

▼

Plenty of crown
and excellent
ditch. Needs
routine grading to
eliminate slight
secondary ditch
and loose gravel.
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Rating surface condition

RATING 3
FAIR — Regrading and drainage
improvement, spot gravel
application needed

▼

Adequate drainage and crown on more
than 50% of roadway. Gravel layer is
adequate with only need for spot
replacement. Regrading needed to
improve crown and repair washboarding and slight ruts or potholes.

▼

Good gravel and
crown but ditch
partially blocked.
Needs cleaning or
additional culvert.

▼

Heavy
accumulation
of loose gravel
requires regrading.
Ditch cleaning
needed on
right side.

Fair crown and
good gravel
layer. Shallow
ditch needs
improvement.

Rating surface condition

RATING 3
FAIR — (continued)
Regrading and drainage
improvement, spot gravel
application needed

▼

Fair crown and
gravel layer.
Needs ditching
on right and
more crown.

▼

Adequate
drainage and
fair crown. A few
small potholes
indicate need for
regrading and
additional gravel.
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Rating surface condition

RATING 2
POOR — More gravel and major
drainage improvements required

▼

Travel at slow speeds (25 mph) may be
necessary. Additional gravel layer
needed to carry traffic. Little or no
crown. Ditching is inadequate on more
than 50% of roadway.

▼

Lack of ditch
on right
causes ruts.
Needs gravel.

No crown, poor
drainage, and
needs gravel.

Numerous potholes
indicate additional gravel
most likely required to
restore crown. Needs
extensive reworking.
▼

▼

Little gravel
and almost no
ditches or crown.

▼

Some gravel and
crown but almost no
ditch. Driveway
culvert required.

Rating surface condition
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RATING 1
Failed — Reconstruction required
Needs complete rebuilding. Travel is
difficult; road may be closed at times.

▼

Ruts. No ditch
or aggregate.

Deep ruts and potholes.
No drainage. Travel is
difficult.

Complete failure.
Restricted travel.

▼

▼
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Practical advice on rating roads
Inventory and field inspection
Most agencies routinely observe roadway conditions as a part of their normal
work and travel. However, an actual
inspection means looking at the entire
roadway system and preparing a written
summary of conditions. This inspection
has many benefits over casual observations. Useful comparisons between
segments can be made and more
dependable decisions are likely because
the entire roadway system is considered.
An inspection also encourages a
review of specific conditions important
in roadway maintenance—drainage and
adequate strength, for example.
A simple written inventory is useful in
making decisions where other people
are involved. You do not have to trust
your memory, and you can usually
answer questions in more detail. Having
a written record also improves your
credibility with the public.
Finally, a written inventory is very
useful in documenting the changing
roadway conditions. Without records
extending over several years, it is
impossible to know if your road conditions are improving, holding their own,
or declining.
Annual budgets and long range
planning are best done when based on
actual needs as documented with a
written inventory.
The Wisconsin DOT local road
inventory (WISLR) is a valuable resource
for managing your local roads. Adding
PASER surface condition ratings is an
important improvement.

Averaging and comparing
sections
For evaluation, divide the local road
system into individual segments which
are similar in construction and condition.
Rural segments may vary from 1⁄ 2 mile
to a mile long, while some sections in
urban areas will likely be 1-4 blocks long
or more. If you are starting with the
WISLR inventory, the segments have
already been established. You may want

to review them for consistent road
conditions. Obviously no roadway segment has entirely consistent conditions.
Some “averaging” will be necessary.
Also, individual road segments will not
have all of the types of distress listed for
any particular rating; they may have only
one or two. The objective is to rate the
condition that represents the majority of
the roadway. Small or isolated conditions should not influence the rating. It
is useful to note these special conditions
on the inventory form so this information can be used in project design. For
example, some spot repairs may be
required.
Occasionally pavement conditions vary
significantly. For example, short sections
of good condition may be followed by
sections of poor pavement conditions.
In these cases it is best to rate the pavement according to the worst conditions
and note the variation on the form.
The overall purpose of condition
rating is to provide a relative comparison
of the condition of all your pavement
segments. Therefore, comparing any
two pavement segments would show
the better pavement having a higher
rating. Within a given rating, say 3, not
all pavements will be exactly the same.
However, they should all be considered
to be in better condition than those
with lower ratings, say 2. Sometimes it
is helpful in rating a difficult segment
to compare it to other previously rated
segments. For example, if it is better
than one you rated 2, and worse than
a typical 4, then a rating of 3 is appropriate. Having all road segments rated
in the proper relative order is most
important and useful.

Separating road function
from conditions
Gravel roads often are found in very low
volume applications. This sometimes is
confusing. People rating roads are more
willing to accept poor condition on a
road if it is little used. In higher traffic
situations, they expect a road in better
condition.

Therefore, there may be a tendency
in evaluating the condition of a road to
evaluate the condition more harshly in
higher traffic volume situations and to
be more lenient in evaluating little-used
roads. This tendency should be avoided.
The evaluation of the actual roadway
condition must be objective.
You will also consider the road’s
function or importance but this must
be done separately. Roads can be categorized by their use or their function. In
selecting project improvements, you will
likely consider both the road condition
and the road’s importance to select the
most needed projects.

Planning maintenance and repair
We have found that relating a normal
maintenance or rehabilitation procedure
to the surface rating scheme helps local
officials use the rating system. However,
an individual surface rating should not
automatically dictate the final maintenance or rehabilitation technique. You
should consider safety, future traffic
projections, original construction, and
roadway strength since these may
dictate a more comprehensive rehabilitation than the rating suggests.

Summary
Using local road funds most efficiently
requires good planning and accurate
identification of appropriate rehabilitation projects. Assessing roadway
conditions is an essential first step in
this process. The PASER evaluation
procedure has proven effective in
improving decision making and using
highway funds more efficiently. It can be
used directly by local officials and staff.
It may be combined with additional
testing and data collection in a more
comprehensive pavement management
system. For additional training and
information, contact the Wisconsin
Transportation Information Center.

Transportation
Information
Center
Publications

Pavement Surface Evaluation and Rating (PASER) Manuals
Asphalt PASER Manual, 2002, 28 pp.
Brick and Block PASER Manual, 2001, 8 pp.
Concrete PASER Manual, 2002, 28 pp.
Gravel PASER Manual, 2002, 20 pp.
Sealcoat PASER Manual, 2000, 16 pp.
Unimproved Roads PASER Manual, 2001, 12 pp.
Drainage Manual
Local Road Assessment and Improvement, 2000, 16 pp.

SAFER Manual
Safety Evaluation for Roadways, 1996, 40 pp.

Flagger’s Handbook (pocket-sized guide), 1998, 22 pp.
Work Zone Safety, Guidelines for Construction, Maintenance,
and Utility Operations, (pocket-sized guide), 2002, 58 pp.

Wisconsin Transportation Bulletins
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21

Understanding and Using Asphalt
How Vehicle Loads Affect Pavement Performance
LCC—Life Cycle Cost Analysis
Road Drainage
Gravel Roads
Using Salt and Sand for Winter Road Maintenance
Signing for Local Roads
Using Weight Limits to Protect Local Roads
Pavement Markings
Seal Coating and Other Asphalt Surface Treatments
Compaction Improves Pavement Performance
Roadway Safety and Guardrail
Dust Control on Unpaved Roads
Mailbox Safety
Culverts-Proper Use and Installation
Geotextiles in Road Construction/Maintenance and Erosion Control
Managing Utility Cuts
Roadway Management and Tort Liability in Wisconsin
The Basics of a Good Road
Using Recovered Materials in Highway Construction
Setting Speed Limits on Local Roads

432 North Lake Street
Madison, WI 53706
phone 800/442-4615
fax
608/263-3160
e-mail tic@epd.engr.wisc.edu
URL
http://tic.engr.wisc.edu
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Kechi Street Evaluation
Asphaltic Concrete: High quality, thoroughly controlled hot mixture of asphalt cement and well-graded,
high quality aggregate thoroughly compacted into a uniform dense mass.
Asphalt Pavement: General term applied to any pavement that has a surface constructed with asphalt.
Normally, it consists of a surface course (layer) of mineral aggregate coated and cemented with asphalt;
and one or more supporting courses, which may be of the following types:
1. Asphalt base, consisting of asphalt aggregate mixtures
2. Crushed stone (rock) or gravel
3. Chemically treated subgrade (i.e. lime, fly ash, etc.)
Chip Seal (Sand Seal): An application of asphalt material covered with fine aggregate. It may be used to
improve the skid resistance of slippery pavements or to seal against air and water infiltration.
Construction procedures for chip seal applications are similar to those for single surface treatments.
Typically asphalt is sprayed onto the surface to be treated, followed by an application of sand.
Crown Grade: A peak or high point created by a mirrored cross slope across the centerline of the
roadway. These cross slopes allow water to flow off the roadway surface.
Full-Depth Asphalt Pavement: The term full-depth certifies that the pavement is one in which asphalt
mixtures are employed for all courses above the subgrade or improved subgrade. A full-depth asphalt
pavement is laid directly on the prepared subgrade.
Overlays: One or more courses of asphalt placed on an existing pavement. Typically includes a leveling
course and milling operation to correct the contour/crown of the old pavement.
Slurry Seal: A mixture of asphalt emulsion, fine aggregate, and water. Slurry seals will typically seal
small surface cracks and further seal the asphalt from air and water. Installed in a timely fashion, they
will help reduce surface distress caused by oxidation of the asphalt and embrittlement of the paving
mixture.
Street, Arterial: Any street serving major traffic movements that is designed primarily as a traffic carrier
between cities or between various sections of the city. The arterial street forms part of a network of
through streets, providing services and access to abutting properties only as a secondary function.
Street, Collector: Any street designed primarily to gather traffic from local or residential streets and
carry it to the arterial system.
Streets, Residential: Any street designed primarily to provide access to abutting property.
Subgrade: The portion of a roadbed surface which has been prepared for the base course or surface
course.
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Appendix F

OWNER: CITY OF KECHI
PROJECT: BAIRD (MATSON TO ANDERSON)
(30' BK-BK, REMOVE & REPLACE, KEEP C&G)
PEC PROJECT NO: 31-160299-000
DATE: JUNE 5, 2017
ITEM
NO:

DESCRIPTION

QUANTITY

UNIT

3000
250
3500
500
100
80
2
3000
1
1
1
1
1

SY
SY
SY
LF
LF
LF
EACH
SY
LS
LS
LS
LS
LS

ENGINEER'S OPINION OF
PROBABLE COST
UNIT PRICE
COST

BASE BID
5" AC Pavement (3" Bit. Base)
7" Reinf. Concrete Valley Gutter
6" Reinf. Crushed Rock Base
Combined Curb & Gutter
Monolithic Edge Curb
SWS Pipe (18" RCP)
End Section (18" RC)
Pavement Removal
Ditch Grading
Project Seeding
Erosion Control
Signing
Site Clearing and Restoration

SUBTOTAL
10%
CONTINGENCIES
25%
PROJECT COSTS
CONSTRUCTION TOTAL

$
$
$
$
$
$
$
$
$
$
$
$
$

$
$
$
$

25.00
60.00
10.00
15.00
10.00
50.00
1,500.00
10.00
12,500.00
5,000.00
7,500.00
5,000.00
21,500.00

$
$
$
$
$
$
$
$
$
$
$
$
$

75,000.00
15,000.00
35,000.00
7,500.00
1,000.00
4,000.00
3,000.00
30,000.00
12,500.00
5,000.00
7,500.00
5,000.00
21,500.00

222,000.00
22,200.00
55,500.00
299,700.00

U:\Wichita-Civil\2016\160299\000\Muni-Trans\Quantities-Estimates\160299-000_High Priority Estimates.xlsx

OWNER: CITY OF KECHI
PROJECT: PRAIRIE CREEK 2ND
(PRAIRIE CREEK CT, E CHEYENNE CT, E CHEYENNE ST)
PEC PROJECT NO: 31-160299-000
DATE: JUNE 5, 2017
ITEM
NO:

DESCRIPTION

QUANTITY

UNIT

6500
500
7500
500
100
6500
1
1
1

SY
SY
SY
LF
LF
SY
LS
LS
LS

ENGINEER'S OPINION OF
PROBABLE COST
UNIT PRICE
COST

BASE BID
5" AC Pavement (3" Bit. Base)
7" Reinf. Concrete Valley Gutter
6" Reinf. Crushed Rock Base
Combined Curb & Gutter
Monolithic Edge Curb
Pavement Removal
Project Seeding
Erosion Control
Site Clearing and Restoration

10%
25%

SUBTOTAL
CONTINGENCIES
PROJECT COSTS
CONSTRUCTION TOTAL

$
25.00
$
50.00
$
10.00
$
15.00
$
10.00
$
10.00
$ 5,000.00
$ 7,500.00
$ 21,500.00

$
$
$
$

$
$
$
$
$
$
$
$
$

162,500.00
25,000.00
75,000.00
7,500.00
1,000.00
65,000.00
5,000.00
7,500.00
21,500.00

370,000.00
37,000.00
92,500.00
499,500.00

U:\Wichita-Civil\2016\160299\000\Muni-Trans\Quantities-Estimates\160299-000_High Priority Estimates.xlsx

OWNER: CITY OF KECHI
PROJECT: HUFFMAN DRIVE
(2900 LF - 26' WIDE MAT PAVING WITH OPEN DITCHES)
PEC PROJECT NO: 31-160299-000
DATE: JUNE 5, 2017
ITEM
NO:

DESCRIPTION

QUANTITY

UNIT

8500
9200
8500
3000
1
1
1

SY
SY
SY
LF
LS
LS
LS

ENGINEER'S OPINION OF
PROBABLE COST
UNIT PRICE
COST

BASE BID
7" AC Pavement (5" Bit. Base)
6" Reinf. Crushed Rock Base
Pavement Removal
Linear Ditch Grading
Project Seeding
Erosion Control
Site Clearing and Restoration

10%
25%

SUBTOTAL
CONTINGENCIES
PROJECT COSTS
CONSTRUCTION TOTAL

$
28.00
$
10.00
$
6.00
$
10.00
$ 5,000.00
$ 7,500.00
$ 21,000.00

$
$
$
$

$
$
$
$
$
$
$

238,000.00
92,000.00
51,000.00
30,000.00
5,000.00
7,500.00
21,000.00

444,500.00
44,450.00
111,125.00
600,075.00

U:\Wichita-Civil\2016\160299\000\Muni-Trans\Quantities-Estimates\160299-000_High Priority Estimates.xlsx

SCIENCE
303 SOUTH TOPEKA

3 1 6-262-269 1

APPLIED

®

WICHITA, KANSAS 672012

www.pec1.com

