,,/79$13-)4(C 1 Q 133/#)14%3h , ,#
Construction Management A Engineering A Solutions
650 N. Sam Houston Pkwy, Suite #218, Houston, TX 77060

ali0K HAL HAHC

/108 21 dry1SH 1 +3Ef1-3S
wmdTT aSY 20l 5gS
1 20z402y1 ¢SEI-4 TTAHN

Lilyy DSUMIR2 .HNSIH a. 1l /ta DRAFT
/lig YRY lyladil-i21 Pending Formal Acceptance by City Council

woY L dzy 1S IAEE {0NSSh 138SaAY Syl ¢ HAHNTHAHP

5SHI alls . HuSi-

[[h.5I{al¢l ! 1b5 L{{h/L1¢9{l [[/ o[{ 10 & LESI-ASR (2 aiz0YAi iKS I-iiI-0KSR li2I-RG1-8 14aSaaY Syl 121l (KS

/18 2% _ary1SU Wi +1E1-350 LIS Y Syl lyAul-aidOdeanSe ¢KS WSLI2IG 1682 IRSyUISE alNSSia k10 ySSR

Y HyliSy1-y0SI &2 (K- GKS Zhi@ Ol-y"0SaiS LIM2WTS NSLINA I-yR Y HyiSy1y0S {2 (KS /i@ aiNSSia ty (kS TaldziSe

tS1-3S 7SSt FIISS {2 02yiI00 Y'S SIiK 1-ye 02 Y Sylid 20 1jizSaii2ya ISTHIRY3 (KS yF200Y 1-ii2y tyOfizRSR ly iK1
NSLIRNGo

T 820z KI0S 1Y@ ljdzSain2yar LIESI-ES 02yul-00 Y'S IHi ovymi cenmyToTi 21 Sti2eR X talmSy3hySSiiai2 Yo

{iy0SISte:

ORgly 10 [f28RI £ //a
HISERSYT
[[h.5i{alcl! 3 1{{h/L1¢o{I [[/




CITY OF BUNKER HILL VILLAGE

ROADWAY PAVEMENT ASSESSMENT 2024-2025
February 28, 2026

By:
LLOYD, SMITHA & ASSOCIATES, LLC
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INTRODUCTION

In June 2024, LLOYD, SMITHA & ASSOCIATES, LLC was again tasked with preparing a street condition
assessment for the City of Bunker Hill Village. The purpose of performing this work was to take a
comprehensive look at the Citybs 12 miles of public pavement infrastructure so that maintenance and
replacement of roadways could be planned out in a manner as to address future funding of infrastructure over
a multi-year period.

The scope of work by LLOYD, SMITHA & ASSOCIATES, LLC included to have all public streets
throughout the City inspected, photographed, and submit an assessment report. As part of this work, the
streets were assigned a condition rating based on criteria set forth in the Pavement Surface Evaluation and
Rating (PASER) system developed by the University of Wisconsin-Madison. With the field work completed,
LLOYD, SMITHA & ASSOCIATES, LLC was able to evaluate, compare, and prioritize the needs of the
Citybs streets based on pavement condition and life expectancy.

This report discusses existing conditions, the pavement rating system, maintenance programs to extend the
life of pavements, and life cycle of streets. In addition, LLOYD, SMITHA & ASSOCIATES, LLC has also
prepared budgetary estimates for the upgrades or reconstruction of streets throughout the City for use in
planning future projects.

BACKGROUND

Prior to the citybs incorporation, German farmers settled the area and built sawmills to process local lumber.
A 1936 county highway map states that the area had scattered residences near one of its sawmills. Many of
the old streets (constructed up to the 19500s) started off as oyster shell or gravel roads and over time were
overlaid with asphalt and have periodically been overlaid and repaired over the years. Streets constructed in
the 600s and 70ds incorporated more concrete, many depressed with curb and gutter and storm sewer, but
these streets typically did not include any preparation of subgrade under the pavements. With the
development of more stringent construction standards, streets constructed since the 19800s are engineered for
the specific soil conditions and have more comprehensive construction inspection and testing which tends to
yield higher quality, longer lasting streets. Many of the streets in Bunker Hill Village were constructed in the
195006s and 606s and are nearing the end of their useful lives.

Starting in 2012, the City of Bunker Hill Village undertook a program to improve the drainage of problem
areas throughout the City. As part of this program, streets were also reconstructed in order to implement
much needed storm drainage improvements. The City is nearing the completion of their storm drainage
improvements and will be re-focusing attention on streets that are in need of repair and replacement. The
drainage improvement projects improved many streets. The drainage projects are completed and now the
focus of the Citybs infrastructure needs will shift to rehabilitation of pavements based on condition and traffic
volumes.

RATING SYSTEM

LLOYD, SMITHA & ASSOCIATES, LLC chose the Pavement Surface Evaluation and Rating System
(PASER), developed by the University of Wisconsin-Madison, as the rating system recommended for
evaluating Bunker Hill Villageds roads. It was chosen because PASER is a nationally recognized method that
is widely used in the industry. The Pavement Surface Evaluation and Rating (PASER) system is a visual
method, based on engineering principles, for evaluating the condition of pavement surfaces in an easy-to-
learn, time efficient and consistent way. PASER data serves as the foundation for understanding the current
state of pavement condition, predicting future pavement condition and building cost-effective pavement
maintenance strategies. Additionally, PASER ratings also provide an understandable way for an agency to
communicate pavement condition to elected officials and the public. See Appendix A for the PASER
Concrete Roads Manual and Appendix B for the PASER Asphalt Roads Manual.
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Data was collected in the fall of 2024 thru the summer of 2025 by LSA personnel. Each street was walked,
measured, and then assigned ratings based on a generic rating system using a dgood, fair, poord classification
criteria. As this preliminary data was very useful, a generic rating system was not a favorable tool for budget
and planning purposes for future capital improvement projects. The City felt it necessary to take an organized
approach to the roadway management plan to set realistic budgets, make timely repairs, and set up cost
effective maintenance procedures. The City realized a standardized and planned approach, is easier to explain
and receives greater public support.

DATA ANALYSIS

With data collected and streets rated, LLOYD, SMITHA & ASSOCIATES, LLC then evaluated the ratings
from street-to-street to prioritize roadway replacements and maintenance based upon roadway pavement
conditions. The cityds entire public street system was also evaluated to develop an aggregate rating for the
City.

EXISTING CONDITIONS

The Bunker Hill Villageso 12 miles of public pavement infrastructure includes asphalt pavements with no
curb, asphalt pavement with concrete curb and gutter, concrete pavement with no curb, concrete pavement
with curb and gutter, and concrete pavement with curb and gutter and asphalt overlay. The condition of
streets varies greatly, but overall, the condition of streets in Bunker Hill Village is above average. With that
said, there are some signs of fatigue in many of the asphalt and concrete streets which indicate the need for
point repairs or require more concentrated attention in the future.

PAVEMENT LIFE CYCLE

The anticipated life cycle for pavements varies based upon many conditions. These conditions include the
initial pavement and subgrade design, drainage conditions and traffic counts, to name a few. Pavement and
subgrade design sets your baseline for pavement performance. On new pavement designs, the City uses a
much more robust pavement design than may have been used in decades past, but many of the older streets
are still reflective of the older designs. The current standards also provide for treatment of the existing soils
and base materials that lie under the pavement to make them more compatible with supporting the dynamic
loads of vehicular traffic over the life of the pavement. Without treatment with lime or similar chemical
treatment, Houstonds clayey soils experience a degree of movement due to changing moisture conditions that
fatigues pavement and leads to structural failure earlier than when subgrade soil is treated.

Drainage conditions are also important and connected to the condition of the soils under the pavement. For
streets without a curb, like many in Bunker Hill Village, it is important that any water that gets into the roadds
subgrade can drain away. Generally, roadside ditches are utilized when streets have no curbs. The ditches are
generally lower than the subgrade and allow water to drain to the ditch. In the case of curbed streets, the
roadway is depressed below adjacent property to allow for water to drain over the curb into the street and then
to the storm sewer. Streets with high volumes of traffic or heavy loads can also take a toll on pavement life.
Most streets in Bunker Hill Village, except for Gessner, Strey Lane, Knipp Road, Bunker Hill, Taylorcrest and
Memorial Drive have relatively low traffic volumes. Though the remaining streets see relatively small
volumes of traffic, the traffic load from construction equipment used in the re-construction of homes in the
City can take a toll on the older streets.

ASPHALT STREETS

Historically, asphalt pavement has had a lower initial construction cost than concrete but requires
maintenance and replacement sooner. The life cycle for asphalt pavement has been estimated to be 40 years
for the purposes of this discussion. Though the life cycle is 40 years, maintenance may be required in as little
as 5 years with resurfacing needed every 8 to 15 years depending upon conditions mentioned above.
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CONCRETE STREETS

Based upon current construction techniques and design, the life cycle for concrete pavement is estimated to
be 50 to 60 years depending upon conditions mentioned above. For neighborhood streets with low traffic
counts, the streets could even last longer; however, on streets like Gessner with very high traffic volumes it
may be less. Minimal routine maintenance is required for concrete streets, but pavement joint sealing should
be replaced every 5-10 years to help prevent water from penetrating and deteriorating the subgrade, causing
accelerated pavement failure.

MAINTENANCE PROGRAM

Proper maintenance of pavement is very important to extending the life of the Cityds pavement infrastructure.
The best way to extend the life of asphalt or concrete pavement is to prevent water from compromising the
integrity of the subgrade on which the pavement rests. There is no defined program for determining when
and in what order pavements are maintained, by the Public Works Department. The Public Works
Department is quick to identify problem areas where a pothole may be developing and are quick to take
action to fill in potholes before they get large enough to cause property damage.

Maintenance and minor construction, such as crack sealing, base repairs, and concrete panel replacements
have been proposed on streets with a rating between (4) and (6). These streets should be scheduled for
maintenance either by the Public Works Department for crack sealing or performed by contractors in
conjunction with other city projects.

RECOMMENDATION - IMPLEMENT A THREE STEP PROCESS

STEP 1T ROADWAY CONDITION ASSESSMENT
It has become a common dilemma with other local and state governments, including the City of Houston,
Harris County, and the State of Texas, that they do not have adequate tax revenues to address their future
infrastructure needs. Tax revenues have been diverted to other uses in most cases, and Harris County has
accepted infrastructure into their road log as subdivisions have developed that they never intended to
maintain and ultimately reconstruct. The City of Bunker Hill Village, due to its size and strength, may have
the ability to plan its future infrastructure needs and fund the maintenance and replacement of its streets as
the end of their useful life approaches. This will allow the City to meet the expectations of its residents and
protect the Cityos residentsd property values in comparison to the surrounding area. This roadway condition
assessment is meant to be the first step in that process, to identify the highest priority areas.

STEP 2 - CAPITAL IMPROVEMENT PROGRAM (CIP)
The next step in this process is to develop a capital improvement program for the replacement of failing
streets and projected replacement of other aging streets in the future to ensure adequate funding to keep up
with the Cityos infrastructure needs. Based on the findings of the street assessment, cost estimates are
included for the reconstruction of pavements rated less than a PASER rating of (4). Projects in contention
for reconstruction are shown in Appendix C & Street Inventory & Sorted by Roadway Rating in red.

STEP 3 - MAINTENANCE PROGRAM
In conjunction with the street conditions documented in this report, formulating an annual schedule of street
maintenance tasks will be helpful in extending the life of the existing streets, and possibly bringing the
PASER ratings up. Projects in contention for maintenance work are shown in Appendix C O Street
Inventory © Sorted by Roadway Rating in yellow. Planning out priorities for the sealing of joints and
cracks will help both in the planning of expenditures and prioritizing the streets that have the greatest need
for maintenance. Implementing a maintenance program will allow the City to proactively budget future
work.
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SUMMARY

In planning annual maintenance and repair budgets, 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. The City
should also 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, and then rebuild
when funds are available.

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.

The table below includes a summary of the public ASPHALT street assessments:

ASPHALT RATINGS ARE RELATED TO NEEDED MAINTENANCE OR REPAIR

1
relbD 1{t11[¢ t1+9a9b¢ allhw | albhw [ﬁ%{— [1b9 al[9f [LC9
= 1 —_— - 1
1{{9{{a9b¢ {ow99¢{ | {ew99¢{ tugoe | BLDhW{ewoe | 9-t9/¢ b/

8 [106ES 20 y2 Y 1yiSy1y0S
w2dzityS Y yhSy1-y0S: Oil-01
/ 4SHy3 FyR Yly2ILH0Kly3 P 2 1.2 &7 10-20
c6 HUSaSIaI-GioS NSIiY Sytia

65102 -y

*Life expectancy is dependent on variables including Traffic volumes now and, in the future, current and
future drainage, maintenance implementation, pavement strength, etc...
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The table below includes a summary of the public CONCRETE street assessments:

CONCRETE RATINGS ARE RELATED TO NEEDED MAINTENANCE OR REPAIR

wielbD /hb/w9¢9 t!1+9a9b¢ allhw | albhw | ['b9 al[9%{ [1b9 al[9{ LC9
1{{9{{a9b¢ {ew99¢{ | {ew99¢{ | allihw {w99¢ albhw 9-t9/¢1b/

First signs of wear, scaling,
7-8 orcracking. Needs routine
maintenance

1 67 2.3 13.9 20-40
First signs of corner

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

5-6

*Life expectancy is dependent on variables including: ¢lIH0 g2ty Sa y2& IyR Iy iKS TozddaiSt OdziiSya 1-yR
TdzldzlS RUIY1-3ST Y HyGSy1-y0S iY LES Y Sytil-ii2yt LIS Y Syt ailiSy3iK: Sious

Using local 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
rating procedure has proved effective in improving decision making and using roadway funds more
efficiently. It may be combined with additional testing and data collection in a more comprehensive
pavement management system.
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Overall, the streets in Bunker Hill Village are generally in good condition.

The streets that received a PASER rating of 5 were, Applewood Dr. It may be beneficial to grind the
concrete to repair surface defects, and perform partial depth patching and joint repairs. Performing these or
some specific repairs, could improve the PASER rating to 6 or 7. Should the City decide to reconstruct, the
table below summarizes the estimated reconstruction costs for Applewood Drive.

Streets - PASER rating 5 and below

Lengthin Reconsruciton Cost 2 lane
Street gt Lane Mile| Pavement | Cost/Lane Mile .
Feet Miles
Applewood 175 0.03 Concrete | $1,100,000.00 $72,916.67

The removal and replacement cost/lane mile of concrete pavement was derived from previous existing bid
items on the East side Drainage Improvement project - Flintwood Street. The cost includes 7-inch reinforced
concrete pavement with curb and gutter, 6 inch stabilized base, RCP, manholes, traffic control and trench
safety.

This report only includes MAJOR streets assessments for Strey Ln and Knipp Road.
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Pavement Surface Evaluation and Rating

Concrete PASER Manual

Many local agencies are responsible for maintaining roadways with concrete pave-
ments. 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 docu-
menting 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
guestions 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.



4 EVALUATION — Surface Defects

Wear and polishing

A worn or polished surface may appear
from traffic wearing off the surface
mortar and skid resistant texture. Exten-
sive wear may cause slight ruts where
water can collect and cause hydro-
planing. 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. 4

- i "h "

4 Close-up of
a polished
pavement
surface.

Map cracking

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.

<

Hairline surface
cracks, probably
shallow in depth.
May not cause
any long term
POp-OUtS 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.

-

Extensive pop-
outs of large
aggregate from
surface. Pop-
outs alone have
not affected
pavement
serviceability.




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

>

Severe scaling.
Some larger
aggregate is
loose.

Reinforcing

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

v

EVALUATION — Surface Defects 5

Scaling

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 condi-
tion 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.

Shallow reinforcing

If the steel reinforcing bar or mesh is

placed too close to the concrete surface

it will lead to concrete spalling. Corro-

sion 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

i usually involve replacing

e
.
i

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

the steel and making
a partial depth or full
depth concrete repair.

-«

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



6 EVALUATION — Surface Defects

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.

v A severely
spalled crack.

Spalling over »
shallow reinforcing.




EVALUATION — Joints 7

JOINTS

Longitudinal joints

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
A Jointopen theslab will crack roughly parallel (but
about 12”.  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
New, well- of the joint.

sealed longi-

tudinal joint.

A Additional joint cracking, A Faulted longitudinal joint (over 2")
spalling, and broken with slight edge spalling.
pavement. Full depth
repair is needed.



8 EVALUATION — Joints

Transverse joints

Transverse joints are constructed in
concrete pavements to permit move-
ment 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 deterio-
ration 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 intru-
sion and thereby reduce freeze-thaw
damage, pumping, blow-ups, D-
cracking, 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.

New, well-sealed
v transverse joint.

Transverse joint has slight
v faulting and spalling.

Severe
spalling of a
transverse
joint.

> >

Cracks parallel
to joint. Dark
color next to

transverse joint
likely indicates

D-cracking and

additional
deterioration.
Full depth
repair required.

o T Y ey T e, .
i . -?. 5 e . .. -i.*.' .::F."'u'l I| "-':'_'":-.‘_
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EVALUATION — Pavement Cracks 9

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 deterio-
rate further if not sealed well. Slabs can
fault at cracks which can spall and
develop additional parallel cracking.
Severe deterioration may require patch-
ing 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 trans-
verse cracks.
Indicates slab
is broken

and in need of
replacement.
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D-Cracks Surface discoloration near
joints and cracks indicates

Occasionally, severe deterioration may D-cracking and severe

develop from poor quality aggregate. slab deterioration.

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.

>

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

Corner cracks

Diagonal cracks near the corner of a
concrete slab may develop, forming a
triangle with a longitudinal and trans-
verse 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.

Corner cracking with >
broken concrete pieces.

Partial or full depth concrete patch- A First signs >
ing or full depth joint replacement of corner Severely
may be necessary when corner cracking. spalled corner

crack with
missing pieces
and patching.

cracking is extensive.
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Meander cracks

Some pavement cracks appear to
wander randomly. They may cross a
slab diagonally or meander like a ser-
pent. 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 seal-
ing to minimize water intrusion. Exten-
sive 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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PAVEMENT DEFORMATION

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.

<

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

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 - . F|
bus traffic can rapidly accelerate faulting. . . —— - e
Longitudinal joints may fault due to . At -u? N e g

settlement of an adjacent slab. T
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.

A Faulted

longitudinal

joint.

4 Minor faulting of transverse .
joints. Aggravated by heavy Severely

traffic. Surface grinding will

. . faulted joint.
improve ride.

Slab jacking is
necessary.
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> Pavement settling
Settlement or heave
me_ander cn:ack Unstable or poorly drained subgrade
with faulting. .
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
Extensive during the winter months. Extensive
crackmghalnd pavement cracking and loss of strength
c::st;dlgg during the spring can result in severe
settlement. deterioration. Improved drainage and
Pavement stabilization of subgrade soils are usually

was built on
unstable sub-
grade soils.

necessary, along with pavement
reconstruction.

Utility repairs, patches

= : Jw==== and potholes
e = ™, “ Replacement or repair of utilities will
S = "_',',r % "= require cuts or utility openings. When
i "‘x‘ repaired these pavement patches may

L

show settlement, joint deterioration, or
distress under continued traffic loading.
Patches from previous repairs may per-
form like original pavement or experi-
ence joint deterioration or settlement.

Localized failures of materials or sub-
grade soil can cause individual potholes.
Surface spalling or other material defects
may develop into localized potholes. Full
depth patching is usually required.

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

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

A Potholes caused by severe
joint deterioration. Need repair.
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Manhole and inlet cracks

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.

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 pave-
ment and curb or shoulder may open,
fault, or deteriorate like other longitudi-
nal joints. When severe enough to dis-
rupt drainage, the curb and gutter need
to be replaced. Shoulder deterioration
may require patching or replacement.

Settled gutter and joint filled with
debris. Joint maintenance is needed. v

Extensive curb deterioration.

Freeze-thaw damage to curb
adjacent to inlet, and gutter
is displaced. New curb and

gutter are needed. >

Two spalls at
manhole in a new
pavement. Partial
depth patching
would be
beneficial.

«

Extensive cracking
and spalling at

manhole requiring
full depth repairs.

v

-
4



Rating pavement surface condition

With an understanding of roadway
conditions and distress, you can evalu-
ate 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 deterio-
rate rapidly. This is usually due to the
combined effects of loading and addi-
tional 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

15

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

10

Excellent

9

Excellent

8

Very Good

7
Good

Good

Fair

Fair

Poor

2

Very Poor

Failed

Visible distress*

None.

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

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 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.

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

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 ('/2").
Multiple corner cracks with broken pieces. Moderate settlement or
frost heave areas. Patching showing distress.

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 (/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.

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.

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

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

General condition/

treatment measures

New pavement. No maintenance
required.

Recent concrete overlay or joint
rehabilitation. Like new condi-
tion. No maintenance required.

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

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

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

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

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

Needs extensive full depth
patching plus some full slab
replacement.

Recycle and/or rebuild pavement.

Total reconstruction.

* 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

Rating 10 is for new pavement.
Rating 9 is used for recent
concrete rehabilitation or like-
new condition. Some traffic
wear. Slight map cracking or
pop-outs. No maintenance
required.

-
RATING 10
New pavement
e o= - with integral
\ - curb.

-

RATING 9
| . Like new

condition.

RATING 9
Recent joint
rehabilitation.
. - - Like new
7 1 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.

| 2

Slight
scaling.

A

>

Isolated
spall at
manhole.

A

Partial
loss of
joint
sealant.

| 2 = ".
Isolated 1
meander 1
crack, tight "||
and well ]
sealed. \
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RATING 7

GOOD — May require some routine
sealing or maintenance

First signs of transverse cracking, patch-
ing 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.
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GOOD — Joint and crack
sealing needed

RATING 6 ; e
> 4

First signs of corner cracking or shallow -

reinforcement. More frequent transverse f == L"‘“m..___h
cracks. Open (/4") joints and cracks. =
Moderate scaling. Needs joint and crack

¥

i

i 1

sealing. I
> |

—

Several
transverse
cracks. Tight or
well sealed.
> = “tay
. Moderate
Surface rust stain. scaling
Indicates shallow ' -
reinforcing.
v
\
™ |
- - B i \
] * '-H.\_l-.-'l-'."ll\q.‘_

—

=
=
- =

¥

A First signs of
corner cracks.

A |solated, tight meander crack. Several
pop-outs. Remaining joints and cracks
all tight and sound.
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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 patch-
ing 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.

A Open cracks with edge A Isolated manhole problems and
spalling. Corner crack and joint spalling. Full depth repair
broken corner piece. required adjacent to manhole.
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RATING 5 Patching in

v fair condition.

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

>
Broken corner

pieces. Some ©
joint spalling.

L et

3 - - ¥, -
-k B s W i,
PR S Wiy X
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.‘-_.. o i gy i
&= 7 ;
i e
£l .'. & ‘ - & ; - J'“’_- "
A severe scaling over extensive areas. A Spalling caused by shallow reinforcing steel.
Patching or overlay needed. Temporary patching needs to be followed

by extensive partial depth repairs.
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Wide open meander crack
(1) with edge spalling.
v Corner crack with spalling.

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.

=5

= ~ All joints show some
B - 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
v 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 ; A Failed joint needs

replacement needed. | 1 replacement.
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RATING 2

VERY POOR — Pavement recycling
and reconstruction necessary

Failed patches.
Replace entire
portion of lane.

A Remove and replace
pavement around
manhole and inlet.

-«

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

A Extensive joint
failure. Major
rehabilitation or
complete replace-
ment needed.

-«
Severe
deterioration.
Requires
extensive
reconstruction.
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RATING 1

FAILED — Complete
reconstruction necessary

>

Slab and
patch
failure.

>

Broken slabs

require ";.
complete d
rebuilding. "
- e —
= ’ _':._-
e
I A e el
» =
Total
failure.




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 condi-
tions. 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 drain-
age, 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 road-
way conditions. Without records over
several years, it is impossible to know if
your overall road conditions are improv-
ing, 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
12 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,
individual pavements 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 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 will vary signifi-
cantly. For example, short
sections of good condi-
tion may be followed by
sections of poor pave-
ment 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 com-
pletion you should be able
to look at any two pave-
ment segments and find
that the better surface has
a higher rating. el

Within a given rating, e F
say 6, not all pavements
will be exactly the same.
However, they should all
be considered to be in DRI
better condition than those -
with lower ratings, say 5.
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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 important and useful.

Assessing drainage conditions

Moisture and poor pavement drainage
are significant factors in pavement dete-
rioration. 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

Y Urban drainage. RATING: Excellent

i

A Adequate rural ditch and good

erosion control. RATING: Good
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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

A Reshape terrace behind
curb to restore drainage
and prevent damage to
curb and street.

RATING: Fair

Flooding. Curb
and gutter need
reconstruction.

RATING: Poor

shoulders should have a greater slope to
improve surface drainage.

Good drainage improves a pave-
ment'’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
detailed photographs,

and explains how to rate their condi-
tion. 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 mainte-
nance or rehabilitation technique.

You should consider safety, future
traffic projections, original construction,
and pavement strength since these may
dictate a more comprehensive rehabilita-
tion 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 rehabilita-
tion 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

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.1.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.



4 EVALUATION — Surface Defects

SURFACE DEFECTS

Raveling

Raveling is progressive loss of pavement
material from the surface downward,
caused by: stripping of the bituminous
film from the aggregate, asphalt hard-
ening 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.

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 blot-
ting with sand or by overlaying with
properly designed asphalt mix.

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.

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

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

-

Moderate to
severe raveling.
Erosion further
exposes large
aggregate.

-

Severe raveling
and loss of
surface
material.

Polished, worn
aggregate
needs repair. v



EVALUATION — Surface Deformation 5

SURFACE DEFORMATION

Rutting

Rutting is displacement of material,
creating channels in wheelpaths.

It is caused by traffic compaction or
displacement of unstable material.
Severe rutting (over 2") may

be caused by base or subgrade
consolidation. Repair minor rutting
with overlays. Severe rutting requires
milling the old surface or reconstructing
the roadbed before resurfacing.

-«

Even slight rut-
ting is evident
after a rain.

-

Severe rutting
over 2" caused
by poor mix
design.

Severe rutting
caused by poor
base or
subgrade.



6 EVALUATION — Surface Deformation

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
subgrade material and reconstruction.

>

Severe settling
from utility
trench.

| 4

Frost heave
damage from
spring break-up.

Heavy traffic has shoved pavement
Y into washboard ripples and bumps.

= :




EVALUATION — Cracks 7

v 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 tempera-
ture 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 4" wide.

<

Sealed cracks,
a few feet
apart.

A Tight cracks less A Open crack - 12" or A Water enters unsealed A Pavement ravels and erodes
than %" in width. more in width. cracks softening along open cracks causing
pavement and causing deterioration.

secondary cracks.



8 EVALUATION — Cracks

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.

>

Crescent-
shaped cracks
characteristic
of slippage.

>

Loss of

bond between
pavement layers
allows traffic

to break loose
pieces of surface.




Centerline crack
(still tight).

>

Edge cracking
from weakened
subbase and
traffic loads. v

First stage

of wheelpath
cracking caused by
heavy traffic loads.

Load-related cracks
in wheel path plus
centerline cracking.

EVALUATION — Cracks 9

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.

Multiple open
cracks at center
line, wheelpaths
and lane center. v



10 EVALUATION — Cracks

Block cracks

Block cracking is interconnected cracks
forming large blocks. Cracks usually inter-
sect 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.

A Extensive block
cracking in an
irregular pattern.

>

Severe block
cracking - 1’ or
smaller blocks.

Tight cracks with
no raveling.




EVALUATION — Cracks 1

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.



12 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.
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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
pothole, extends
through base.
Note adjacent
alligator cracks
which commonly
deteriorate into
potholes.
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Rating pavement surface 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 combi-
nation of loading and the effects of
additional moisture. As a pavement
ages and additional cracking develops,
more moisture can enter the pave-
ment 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 CONDITION

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.

PAVEMENT AGE ———

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

10

Excellent

9

Excellent

8

Very Good

7
Good

Good

Fair

Fair

Poor

2

Very Poor

1

Failed

Visible distress*

None.

None.

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

Very slight or no raveling, surface shows some traffic wear.
Longitudinal cracks (open /4”) due to reflection or paving joints.
Transverse cracks (open /4") spaced 10’ or more apart, little or slight

crack raveling. No patching or very few patches in excellent condition.

Slight raveling (loss of fines) and traffic wear.

Longitudinal cracks (open Va"—12"), some spaced less than 10".
First sign of block cracking. Sight to moderate flushing or polishing.
Occasional patching in good condition.

Moderate to severe raveling (loss of fine and coarse aggregate).
Longitudinal and transverse cracks (open /2"”) 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.

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 (12" deep or less).

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 (1" or 2" deep). Occasional potholes.

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

Severe distress with extensive loss of surface integrity.

General condition/

treatment measures

New construction.

Recent overlay. Like new.

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

First signs of aging. Maintain
with routine crack filling.

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

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

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

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

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

Failed. Needs total
reconstruction.

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

15




16 Rating pavement surface condition

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.

| 4

RATING 9
Recent
overlay,
rural.

| 4

RATING 9
Recent
overlay,
urban.
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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.

v Widely spaced,
sealed cracks.

A New cold mix surface.
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RATING 7

GOOD —
Routine 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 V4" or less, with little or no
crack erosion. Few if any patches, all
in very good condition. Maintain a crack
sealing program.
| 4
Tight and sealed
transverse and
longitudinal cracks.
Maintain crack
sealing program.

>

Tight and sealed
transverse and
longitudinal cracks.

>

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

-

-
T

e g

B e o 4 £l
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RATING 6

GOOD —
Consider preservative treatment

Roads are in sound structural condition
but show definite signs of aging. Seal-
coating could extend their useful life.
There may be slight surface raveling.
Transverse cracks can be frequent,

less than 10" apart. Cracks may be
/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 cracking
less than 10" apart;
cracks well-sealed.

Open crack, /2"
Large blocks, early signs of wide; adjoining

v raveling and block cracking. v pavement sound. v Moderate flushing.
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RATING 5

FAIR —
Preservative maintenance
treatment required

v Block cracking with open cracks.

Roads are still in good structural
condition but clearly need sealcoating
or overlay. They may have moderate
to severe surface raveling with signifi-

cant loss of aggregate. First signs of A T T " .

i i ") |.. e RiE "|-.
angltydlnal crackg near the edge. “'“'i:-.,; WH‘_M_;_ ,ﬁp:“h s Tl (ILE i J-I
First signs of raveling along cracks. ik |.;...;;r e oo o i

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.

v Severe flushing.

A Wedges and patches extensive
but in good condition.
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Severe raveling with Load cracking and slight RATING 4

v 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 less than /2" deep
or slight distortion.

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

v 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

(1-2") and occasional potholes.
| 3

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

>

2" ruts
need mill
and overlay.

>
Open and

raveled
block cracks.
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RATING 3

POOR — (continued)
Structural improvement required

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

v 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, severe distortion or
rutting, as well as potholes or extensive
patches in poor condition.

>

Extensive alligator
cracking. Pulverize
and rebuild.

A Severe rutting.
Strengthen base and reconstruct.

A Ppatches in poor
condition, wheelpath
rutting. Pulverize,
strengthen and
reconstruct.

Severe
frost damage.
Reconstruct.
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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 road-
way 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 drain-
age, 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

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 informa-
tion 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 evalua-
tion at the same time as you evaluate
surface condition.

Urban
drainage.

RATING:
Excellent



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 future traffic
projections, original construction, and

pavement strength since these may

dictate a more comprehensive rehabi-
litation 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 manage-
ment system.
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CITY OF BUNKER HILL VILLAGE - STREET ASSESSMENT
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