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NATIONAL COQPERATIVE HIGHWAY RESEARCH PROGRAM

Systematic, well-designed research provides the most effective
approach to the solution of many problems facing highway
administrators and engineers. Often, highway problems are of
local interest and can best be studied by highway departments
individually or in cooperation with their state universities and
others. However, the accelerating growth of highway transpor-
tation develops increasingly complex problems of wide interest
to highway authorities. These problems are best studied through
a coordinated program of cooperative research.

In recognition of these needs, the highway administrators of
the American Association of State Highway and Transportation
Officials initiated in 1962 an objective national highway research
program employing modern scientific techniques. This program
is supported on a continuing basis by funds from participating
member states of the Association and it receives the full co-
operation and support of the Federal Highway Administration,
United States Department of Transportation.

The Transportation Research Board of the National Research
Council was requested by the Association to administer the
research program because of the Board’s recognized objectivity
and understanding of modern research practices. The Board is
uniquely suited for this purpose as: it maintains an extensive
committee structure from which authorities on any highway
transportation subject may be drawn; it possesses avenues of
communications and cooperation with federal, state, and local
governmental agencies, universities, and industry; its relation-
ship to the National Research Council is an assurance of ob-
jectivity; it maintains a full-time research correlation staff of
specialists in highway transportation matters to bring the find-
ings of research directly to those who are in a position to use
them.

The program is developed on the basis of research needs
identified by chief administrators of the highway and transpor-
tation departments and by committees of AASHTO. Each year,
specific areas of research needs to be included in the program
are proposed to the National Research Council and the Board
by the American Association of State Highway and Transpor-
tation Officials. Research projects to fulfill these needs are de-
fined by the Board, and qualified research agencies are selected
from those that have submitted proposals. Administration and
surveillance of research contracts are the responsibilities of the
National Research Council and its Transportation Research
Board.

The needs for highway research are many, and the National
Cooperative Highway Research Program can make significant
contributions to the solution of highway transportation problems
of mutual concern to many responsible groups. The program,
however, is intended to complement rather than to substitute
for or duplicate other highway research programs.

NOTE: The Transportation Research Board, the National Research Council, the
Federal Highway Administration, the American Association of State Highway
and Transportation Officials, and the individual states participating in the Na-
tional Cooperative Highway Research Program do not endorse products or man-
ufacturers, Trade or manufacturers’ names appear herein solely because they are
considered essential ta the object of this report.
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PREFACE

FOREWORD

By Staff
Transportation
Research Board

A vast storehouse of information exists on nearly every subject of concern to
highway administrators and engineers. Much of this information has resulted from
both research and the successful application of solutions to the problems faced by
practitioners in their daily work. Because previously there has been no systematic
means for compiling such useful information and making it available to the entire
highway community, the American Association of State Highway and Transportation
Officials has, through the mechanism of the National Cooperative Highway Research
Program, authorized the Transportation Research Board to undertake a continuing
project to search out and synthesize useful knowledge from all available sources and
to prepare documented reports on current practices in the subject areas of concern.

This synthesis series reports on various practices, making specific recommendations
where appropriate but without the detailed directions usually found in handbooks or
design manuals. Nonetheless, these documents can serve similar purposes, for each
is a compendium of the best knowledge available on those measures found to be the
most successful in resolving specific problems. The extent to which these reports are
useful will be tempered by the user's knowledge and experience in the particular
problem area.

This synthesis will be of interest to maintenance managers, maintenance engineers,
and others concerned with the development of quality indicators for maintenance
management. Detailed information is presented on the formulation and use of these
quality indicators.

Administrators, engineers, and researchers are continually faced with highway
problems on which much information exists, either in the form of reports or in terms
of undocumented experience and practice. Unfortunately, this information often is
scattered and unevaluated, and, as a consequence, in seeking solutions, full information
on what has been learned about a problem frequently is not assembled. Costly research
findings may go unused, valuable experience may be overlooked, and full consideration
may not be given to available practices for solving or alleviating the problem. In an
effort to correct this situation, a continuing NCHRP project, carried out by the
Transportation Research Board as the research agency, has the objective of reporting
on common highway problems and synthesizing available information. The synthesis
reports from this endeavor constitute an NCHRP publication series in which various
forms of relevant information are assembled into single, concise documents pertaining
to specific highway problems or sets of closely related problems.

Indicators of quality are an integral part of any maintenance management system.
This report of the Transportation Research Board describes and discusses the use of
quality standards to assess the effectiveness of highway maintenance activities. It



examines the use of these standards in the context of traditional management tech-
niques and maintenance management systems. The trade-offs between quality and
quantity standards are also considered.

To develop this synthesis in a comprehensive manner and to ensure inclusion of
significant knowledge, the Board analyzed available information assembled from nu-
merous sources, including a large number of state highway and transportation de-
partments. A topic panel of experts in the subject area was established to guide the
researcher in organizing and evaluating the collected data, and to review the final
synthesis report.

This synthesis is an immediately useful document that records practices that were
acceptable within the limitations of the knowledge available at the time of its prep-
aration. As the processes of advancement continue, new knowledge can be expected
to be added to that now at hand.
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SUMMARY

INDICATORS OF QUALITY IN
MAINTENANCE

Product quality has become a primary goal of industry due to the public’s per-
ceptions that foreign goods are often superior to domestic products, Highway main-
tenance may be considered a product with purchasers—vehicle operators who pay
motor fuel taxes, user fees, and other taxes. Maintenance engineers should be as
concerned as any other provider about the quality of their product.

Quality can best be assured through the application of systematic management
techniques. Maintenance management systems (MMS) provide a means by which a
quality product can be obtained. Although MMS were first instituted more than 20
years ago, a significant number of highway maintenance agencies do not have fully
operational systems. A considerable number of those that have MMS do not have
the standards against which the quality of their maintenance can be measured.

Maintenance management systems were originated primarily to improve produc-
tivity, but from the beginning some agencies recognized the need for maintenance
standards of performance and quality as well as quantity. Quality in maintenance
requires performance and quality standards and an assurance procedure such as the
control process in the classic management cycle. *Control” is an evaluation of com-
pleted or continuing work that compares it with the plan for the work and suggests
any changes that may be required in future plans to meet the agency’s objectives.

Some highway maintenance agencies have developed quality assurance programs
using indicators of quality. These programs usually consist of inspection procedures
that provide an evaluation of the existing level of service in comparison with the
agency’s quality standards. Maintenance engineers should be aware that highway users
and others have their own conceptual measures of maintenance quality. Their “in-
dicators of quality” must be considered if maintenance programs are to have the vocal
constituency needed to support the adequate funding required for quality maintenance
programs.



CHAPTER ONE

INTRODUCTION

BACKGROUND—THE SEARCH FOR QUALITY

Quality has become a word familiar to anyone who watches
television, listens to radio, or reads newspapers or magazines.
Driven by the knowledge that much of the public believes that
American-made goods are inferior to those made overseas—
especially in Japan—American industries have embarked on a
massive effort to improve their products. “Quality is Job One,”
the current motto of the Ford Motor Company, typifies the
thinking of much of American industry today, in sharp contrast
to its patronizing response to critics a few years ago.

Although highway maintenance has not been subject to the
competitive pressures driving industry, there are forces com-
pelling maintenance engineers to look for ways to improve the
quality of their operations. Some of these forces are similar to
those cited in a paper presented in a Maintenance Management
Workshop at Ohio State University, July 22-24, 1968 (/). At
that time the improvement was the implementation of main-
tenance management systems. Today, with many systems in
place, maintenance engineers are finding that some of the same
factors that led to the development of MMS remain as difficult
to manage as ever (author’s comments in parentheses):

« Rapid changes in technology

(more complicated features to maintain, requiring sophisti-
cated maintenance eqaipment)

« Restricted labor market

(need for a higher percentage of skilled workers)

« Constriction of maintenance funds to maximize construc-
tion

(and other DOT activities)

« Campaigns to tighten fiscal and administrative controls of
highway departments

(“'waste in government” campaigns)

Another “force for change™ is the perception of many critics
that public employees are inherently inefficient and government
programs are poorly managed. This has led to the increased
demand for privatization of work heretofore considered the ex-
clusive province of government, providing a type of competition
to public employees.

Quality improvement is one way of addressing these problems.
Quality is not a new concern for some maintenance engineers.
It was a consideration in the adoption of maintenance manage-
ment systems beginning in the 1960s. These early systems fo-
cused on the application of proven management techniques used
in private industry to improve the overall efficiency and effec-
tiveness of highway maintenance programs. For example, the
1960 Towa Maintenance Study reached 34 wide-ranging con-

clusions covering the whole spectrum of highway maintenance
(2). Quality was emphasized only in regard to the need for better
management practices:

The collective pattern of the findings in Section E unmistakably
shows a need for improving the degree and quality of supervision
and management practiced in maintaining primary and interstate
highways in Iowa (2, p. 43).

Of course, all of the findings in the Iowa Study did not
necessarily apply to all of the other states but, as noted in
Synthesis 110 (3, p. 4), other research had indicated that man-
agement problems were common to all, varying only in degree.

The findings of the Iowa Study provided an incentive for
many agencies to implement maintenance management systems.
There was considerable diversity in those early maintenance
management systems, for reasons explained in Synthesis 110 (3,
p- 3), but what most of them had in common was an emphasis
on productivity improvement. This is understandable because
it was through improving productivity that the greatest and
most immediate gains were to be realized. Reading through the
reports on maintenance management in the early years reveals
this emphasis on productivity improvement through better plan-
ning, organizing, scheduling, and reporting, but there is little
mention of quality. For example, in a report prepared for the
Maintenance Management Workshop at Ohio State University,
V.L. Dorsey of the Washington Department of Highways ob-
served, ‘It becomes obvious then that the area in which most
of the savings could be made would be in the better utilization
of labor” (4, p. 142). The need for standards was recognized in
the same report: “In order to make use of the time standards
developed, it was necessary that a set of standards be devised
to specify the desired level of maintenance. . .”” (4). These stan-
dards were typical of many in setting a level of service by
establishing a threshold value to trigger action and stating the
end result desired. This was comparatively easy for some routine
maintenance activities such as mowing (e.g., begin operations
when growth reaches 18 in. and cut to a height of 6 in.) but
proved more difficult for many other activities. This probably
helps to explain why a maintenance management survey con-
ducted by the AASHTO Committee on Maintenance in 1981
found that only 27 of the 53 agencies responding had developed
quality standards (3).

A series of maintenance management workshops has been
sponsored by the Highway Research Board (HRB), now the
Transportation Research Board (TRB), with the support of the
Federal Highway Administration (FHWA) and the American
Association of State Highway and Transportation Officials
(AASHTO). The first one at Ohio State University in 1968
(HRB Special Report 100) was followed by others at the Uni-



versity of Illinois in 1970 (Highway Research Record No. 347);
Las Vegas, Nevada, in 1975; Hilton Head, South Carolina, in
1980 (Transportation Research Record 781); and Gulf Shores,
Alabama, in 1984 (Transportation Research Record 951). None
of these reports reveal any general concern with quality of main-
tenance.

Since the planning for the Gulf Shores workshop, there has
been a growing concern about the need for quality assurance,
including in highway maintenance. This led to a request by
AASHTO that TRB prepare a synthesis on quality assurance
in maintenance. However, the topic panel considered the subject
too broad and decided to limit it to “Indicators of Quality in
Maintenance.”

DEFINITIONS

One of the necessities in preparing a document of this sort is
agreement on the meaning of the key words. The research for
this project revealed a considerable difference of opinion as to
what constitutes an “indicator of quality”—even in the objec-
tives stated by the panel.

This question was resolved by beginning with definitions of
the root words:

indicate— a. to point out or point to
b. to be a sign, symptom, or indicator of
indicator— one that indicates
quality— a. a degree of excellence

b. superiority in kind

From these basic definitions, the following definition was
adopted in preparing this document:

indicator of quality—(1) Evidence that a given task has been
accomplished in accordance with the agency’s standards. (2)
Evidence that an element of the highway (e.g., roadsides) is
being maintained in accordance with the agency’s standards.

Other definitions used in this document are:

activity—a discrete class of work (e.g., machine mowing,
pavement patching, etc.).

network—the entire highway system maintained by an agency
or a separately identifiable major portion thereof (e.g., the In-
terstate system).

project—a discrete portion of a highway system (e.g., a bridge
or relatively short section of highway).

task—a discrete work assignment (e.g., “‘renew pavement
markings at intersection of SR 62 and SR 50™).




CHAPTER TWQ

QUALITY IN MAINTENANCE

To establish quality in maintenance, an agency must:

1. Determine what it means by quality and define it by
developing standards,

2. Instruct its field maintenance personnel in the intent,
meaning, and use of the standards,

3. Develop and implement procedures for evaluating the
performance of the program to ensure compliance with agency
intent, and

4. Have a consistent budgetary base to provide the resources
required to execute the program.

DEFINING QUALITY

The dictionary definition of quality was given in Chapter One.
In a highway program, quality has been defined as:

That characteristic of a product (road or street) that provides a
level of performance in terms of service or life. “Quality” doesn’t
mean “perfect.” If the objective of a surface treatment is to carry
anticipated traffic safely (service) for eight years (life), then
“‘quality” refers to those characteristics of the surface treatment
that are necessary to achieve that objective (6).

Ultimately, each agency must decide for itself what it means
by “quality,” but there are fundamental concepts that should
guide the decision-making process. In a paper presented at the
1970 Maintenance Management Workshop, the author said:

A quality standard may define some or all of the following for
a maintenance operation: a level of service; the degree of per-
fection required; the required frequency; and the allowable level
of deterioration (7).

A 1984 document provided a further explanation of quality
standards:

Quality Standards provide definite criteria on how each com-
pleted activity should look or act as a result of the maintenance
effort. They are considered the representation of an agency's
maintenance or level-of-service policy. They also indicate the
threshold or tolerance levels, when reached, when work should
be performed (3, p. 7).

Another paper on the subject contains the following:

The state of the art in highway maintenance needs a generally
acceptable definition of highway quality to provide a basis for
improved decision-making. . ..

The term “highway quality” undoubtedly has different mean-
ings for different individuals. For example, a pavement main-
tenance foreman will view a certain segment of highway as

needing specific repairs based on his or her evaluation of how
severe the cracking, rutting or other deterioration may be. Pol-
icymakers at national, state or municipal levels, however, must
take a wider view and balance the quality of a segment of the
system (and a user’s reaction to it} against that of other segments
and, ultimately, the need for funds in competing sectors of the
economy such as housing and education.

Because the budget and policy issues affecting legislative de-
cision are basically influenced by the actual level of maintenance
and vice versa, it is desirable that methods of measuring and
quantifying highway quality be consistent. . ..

Furthermore, maintenance of a highway network must be
responsive Lo user opinions about how well the system satisfies
perceived needs. . . .To enable an adequate response by legislative
officials to user perceptions of quality, a generally understood
and recognized method of quality measurement and its main-
tenance implications is essential. Policymakers must be informed
of the effects of their maintenance funding decisions in a readily
understood manner.

With the foregoing considerations in mind, one finds that an
adequate consistent definition of highway quality should:

1. Be based on measurements needed to describe the con-
dition of the highway components from a detailed engi-
neering and technical viewpoint to assist engineers and
maintenance and management personnel;

2. Have a structure that assists in formulating direct relations
with construction and maintenance performance stan-
dards;

3. Be consistent with potential national and international
standards to assist in establishing uniform measurement
and quality-assessment procedures and methods of com-
parison; and

4. Be readily adaptable to displaying broad areas of impacts
resulting from specific budgeting strategies to policy mak-
ers (&).

Regardless of the method used in developing the agency’s
quality statements, to be effective they must be properly com-
municated to field maintenance personnel. They are usually
transmitted in the form of standards that one author explains
as follows:

There are three types of standards used in maintenance man-
agemenl systems:
1. quality standards to describe the results to be achieved;
2. guamiity siandards to identify the amount of work and
resources necessary to meet the quality standard or a
predetermined level of service; and
3. performance standards to describe a general method of
performing a task, the resources required, and rate at
which the work is to be performed (3, pp. 6, 7).

QUALITY STANDARDS

From the beginning, the need to establish quality standards
was recognized by some agencies. In a report on the activities
in Ontario, delivered at the 1968 Workshop, the authors state:



Quality standards must be established for the major areas of
maintenance such as surface, shoulders, and roadside for the
various classes of highway. By establishing quality standards,
the levels of service to be maintained on these classes of highways
are specifically defined. The essential features of quality stan-
dards are that quantitative limits are established whenever pos-
sible and common geals for all similar management units are
established. By setting these quantitative limits objective dect-
sions, based on measurable factors, can be made by field super-
visors who must decide whether or not work should be performed
and, 1f so, how much work (9).

Levels of Service

Levels of service, which are guided by quality standards, may
be defined in several different ways. As shown in Figure 1, a
level of service may be stated by defining specific threshold
values that trigger the requirement for maintenance activity.

It may also be defined by stating the maintenance effort
authorized for a specific activity, such as mowing for weed
control (70):

3.230 WEED CONTROL
3.231 MOWING

Mowing for weed control generally will be limited to areas
outside those specified 10 be mowed under Section 3.142. Weeds
and light brush shall be mowed as close to the ground as possible
and cuttings will be limited to no more than two per year unless
otherwise authorized by the District Maintenance Engineer.

ks Patching = the correction of pavement defects by the application
of bitumlnous mix as done by maintenance forces,

1.200 FLEXISLE AND RIGID PAVEMENT MAINTENANCE

The purpose of this standard {s to establish the guide lines by which the
roadvay surfaces of the Interstate and other functional classes of highways
shall be maintained and to establish the degree each type of distresa can
be toclerated before remedial physical maintenance measures must be under-
raken.

1.210 FLEXIBLE PAVEMENTS
1. Rutting
Rutting will be zolerated to the degree specified in Table 1, Where

rutting occurs in excess of that specified, the deficiency shall be
corrected at the earliest opportunity.

Interstate Principal Major |Collector | Other

taxirum allowable depeh
of rut on multilane or 1/2" 1/2" /2" L2 1Vr
70 aoh highwavs

Maxirum allowable depth
of rut on two lane GU 172" 1zt L/2" /4 3
rph or under highwavs

Haximum allowable depth
of rut on bituminous 172" 3L
treated roadway surfaces

34" 1" ™

TABLE 1

2., ‘Wavea, Saps and ilumps

These types of flexible pavement distresses add to the discomfert of
the road user and can become a hazard {f allowed to become severe.

On all functional classes of highwvays where 70 mph speed linmits are
allowed, repairs will be made wherever 30Z or more of any given 100
feet of roadway is observed to exhiblt characteristics of waves,
sags or humps in excess of 1" in height per 10' section.

ALl other roadways with posted aspeed limits of 0 mph or less will

be considered for repalr when observed to exhibit these characteristics
in excess of 2" in helght per 10' section except that waves, gags or
humps 4" fn helght or over will be corrected as soon as practicable
after reported or observed.

FIGURE 1 Level of service guidelines for flexible pavements.

A third method of defining a level of service states (/0):

Inspection of these structures shall be made during routine pa-
trols by maintenance personnel and timely repairs made when
necessary.

The several ways in which levels of service can be expressed
was summarized in a paper presented at the 1970 Maintenance
Management Workshop at the University of Illinois:

Levels of maintenance take many forms. They may be a written
description or a numerical value. A level may be set by the
frequency of a maintenance effort or a predetermined number
of inspections in a specified time. A level may be the replacement
of the missing, the repair of the damaged, or the elimination of
the undesirable (/1).

Purpose of Service Levels

Maintenance levels of service (quality standards) serve at least
three functions:

1. provide direction to field personnel to ensure uniformity
of maintenance effort throughout the agency,

2. provide a tool for scheduling and budgeting, and

3. define a uniform level of service to which the highway
user is entitled.

The first two are often enunciated, but, although often im-
plied, the third is seldom expressed except in general terms and
is never quantified. This is unfortunate because “highways are
constructed, operated, and maintained with public funds for the
public good™ (12, p 41).

Establishing Service Levels

Histarically, service levels have been established by mainte-
nance personnel with minimal outside participation. The initial
efforts were usually statements of the prior experience of the
organization. One popular method was to assemble a group of
knowledgeable personnel, including operators, crew leaders, and
supervisors, in addition to engineers, and produce a set of stan-
dards based on a consensus of their varied experience and view-
points of the desired end product. Levels of service developed
in this manner are essentially extensions of past practices of the
agency, and as such are highly subjective.

Oglesby advocated the use of the systems approach to develop
cost-effective maintenance levels that “maximize the public
good™ (12).

Continuing interest in this concept led to NCHRP Project
14-5 to develop an objective methodology for establishing main-
tenance levels of service. The results of this research, published
in NCHRP Report 223 (13), provide a method of developing
maintenance levels of service that eliminates some of the sub-
jectivity in most of the methods currently in use. The meth-
odology also makes possible the involvement of persons other
than maintenance personnel, including members of the general
public or representative groups. Apparently no agency has
adopted this procedure as of this writing, but it might be con-
sidered as a means of involving others in the process of estab-
lishing levels of service and therefore enhancing their credibility
and enlarging support for their funding,



The identification of problems in using the methodology led
to a follow-on research effort, NCHRP 14-5(2), the results of
which were published in NCHRP Report 273 (14).

CURRENT PRACTICE

In an effort to identify current practice and active research
in the use of indicators of quality in maintenance, a questionnaire
was circulated to all 50 states and a number of Canadian prov-
inces and selected local agencies.

The first question in the Survey of Current Practice (Appendix
A) asked: “Does your agency have a formal Maintenance Man-
agement System (MMS)?" Of the 55 agencies (49 states) an-
swering this question, 10 (9 states) have no MMS (Appendix
B). One state (Massachusetts) reported abandoning an MMS
because of decreased funding. This is interesting in view of the
conventional wisdom that one attribute of an MMS is effec-
tiveness in coping with changes—including diminished re-
sources. The number of states using an MMS has remained
fairly constant since a survey was conducted by the AASHTO
Maintenance Committee in 1981 (5). Of course, indicators of
quality may be useful apart from an MMS, but their utility is
certainly enhanced when in company with formal management
procedures.

Question 3 asked: “Does your agency have tormal statements
of ‘maintenance service levels,” ‘thresholds of acceptable defi-
ciencies,” or other indicators of quality at the project or network
level, either as part of a MMS or otherwise?”

The summary of responses to the guestionnaire (Appendix
B) indicates that, of the 51 agencies responding to this question,
22 answered 'no.”" Perhaps the reason advanced by the Alabama
Highway Department is representative of these agencies: “‘Be-
cause of the liability involved, we removed all reference to any
maintenance standards (thresholds of acceptable deficiencies)
from our maintenance manuals including the MMS Manuals.”

The concern about the contribution of stated levels of service
to tort liability exposure was expressed in a paper presented at
the Gulf Shores Maintenance Management Workshop in 1984:

Levels of service have been employed in the Caltrans maintenance
program over the years and have apparently evolved full circle.
Initially, levels of service were described in objective and quan-
tifiable terms to communicate policy and promote understanding
and consistency throughout the field maintenance organization.
The abjective, quantifiable levels of service were deemed inap-
propriate by the Caltrans legal staff because they were believed
1o increase tort liability (negligent maintenance). Currently at
Caltrans there is an attempt to revert to quantifiable, objective
measures (75).

An opposite viewpoint was expressed in another paper at the
same meeting: “One way to minimize risk of liability is to operate
within accepted standards and guidelines” (/6).

(The reader should note that the subject of tort liability is
cavered in Synthesis 106: Practical Guidelines for Minimizing
Tort Liability and will be covered by Topic 20-22, “Highway
Tort Liability Management Programs.” The subject is also cov-
ered on a continuing basis in the Legal Research Digest Series
and in Selected Studies in Highway Law, which are part of
NCHRP Project 20-6, Legal Problems Arising Out of Highway
Programs.)

Although some difficulty was found in interpreting the an-
swers of agencies responding positively to the question on levels
of service, about half of them referred to their performance
standards. It would appear that, in most cases, performance
standards are more applicable to the activity level, and an ad-
equate definition of level of service at the project or network
level requires quantity and gquality standards as well.

The following are examples of level-of-service statements.
They are either a direct response by the agency or derived from
information provided by the agency.

California

In research performed for the FHWA (77), California has
developed level-of-service guidelines that identify three types of
maintenance:

1. Responsive—To be handled as needed. For this type of
maintenance, the level of service is defined by how rapid a
response is normally appropriate.

2. Scheduled—Work performed on a scheduled basis. For
this type, the level of service is defined by the number of cycles
performed on an annual basis.

3. Planned—This type of maintenance is not considered rou-
tine and is to be done only when included in an approved
maintenance plan, such as a major maintenance plan or the
Bridge Painting Program.

In implementing this plan, state highways were classified as
Class 1, 2, or 3, based on the type and volume of traffic they
serve. At times, the level of service is different for these highway
classes, with the more important generally receiving a higher
level of service.

A further classification of highway system routes is based on
location and usage [average daily traffic (ADT)]. At times, the
level of service may be different for these highway classes also.

There are four priority levels, any one of which can be assigned
to a given maintenance task. These priorities, from highest to
lowest, are:

« Safety

+ Preservation of the facility
o Traffic service

« Appearance

Figures 2 and 3 are examples of responsive and scheduled
maintenance, respectively, taken from the Caltrans Level of
Service Manual (78).

Florida

The Florida DOT has Maintenance Condition Standards.
Most are written to allow levels of service to be systematically
adjusted for multiple considerations (e.g., available resources,
safety, user comfort, protection of investment, and aesthetics)
in a logical and theoretically sound manner. This method allows
differing levels of service to be established for various road
classifications (facility types). This method also allows updating,
if and when new data become available. Figure 4 is the Florida
DOT Maintenance Condition Standard for Drainage.
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Georgia

The Maintenance Section of the Georgia DOT has a main-
tenance service level standard of preserving all roadways, struc-
tures, and facilities as they were originally constructed in order
to provide reasonable levels of safety and convenience to high-
way users and to ensure proper utilization of all resources.
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FIGURE 3 Levels of service—scheduled maintenance.

FLORIDA DEPARTAENI OF TRANSFORTATICN

MAINTENANCE CONDITIONS STANDARDS

DRAINACE

THE POLLONY NG (HARAUCIERISTICS MEET THE DESIRED CONDITIONS STANDARDS WHEN:

STUR DRAIN (varies)® of the cross-sectional area is not obstructed.
RUBAL LIMITED ACCESS - 90 RLRAL ARTERIAL - BS
LRBAN LIMITED ACCESS - 90 URBAN ARTERIAL - 85

SIDE CRAIN (varies}3 of the cross-secticnal area is not obstructed.
FURAL LIMITHY ACESS - 75 RURAL ARTERIAL - 75
URBAN LIMITED ALESS - 80 URBAN ARTERIAL - B0

LRGBS DRAIN {varies)% of the cross-sectional area is not obstructed,

RURAL LIMITED AOCESS - 80
URBAN LIMITED ACCESS - 85

RURAL ARTERIAL - 80
UREAN ARTERIAL - 85

ROADSIDE OITOH

(NCN-PAVED) the ditch bottom is (varies] feet or more beliow the
outside edge of pavement.
RURAL LIMITED ATESS - 3 RURAL ARTERIAL - 3
URBAN LIMITED AQDCESS - 2 1/2 URBAN ARTERIAL - 2 1/2
MEDIAN DITCH
[NCH-PAVED } the ditch bottom is 2 feet or more below the inside
edge of pavement,

OUTFALL DITCH the ditch bottom is at or within the lower 1/3 of
the distance between natural ground.and the design
flowline,

QRB INLET 90% of the opening is not cbstructed.

OTHER INLETS 85% of the openings is nat obstructed,

MISC, DRAINACE
STRICTURE

30% of the installation functions as designed.

ROALWAY SWEEPING  material accumulation is no greater than 3/4 inch

deep in the travelled way or 2i inches deep in the
gutter,

FIGURE 4 Levels of service—drainage.

Hawaii

The Hawaii DOT Highways Division Maintenance Guide-
lines promulgate a maintenance level for most activities. For
example:

Activity Maintenance Level
PHYSICAL at right and left of travelway:
MAINTENANCE— o Freeways—rapair drops or buildups of

ROADSIDE more than 2.
e Other Highways—repair drops or
buildups of more than 3”. Ruts and pot-
holes should be repaired as they are re-
ported.

Idaho

The Idaho DOT has established four levels of service for a
number of activities. The levels are based on average daily traffic,
accident rate, and physical features of each route. For example,
under Traffic Service Levels, the service levels for Delineators:

Level | Delineators on curves, transitions, and intersec-
tions—repair/replace as soon as is practical.

Level 2 same as Level 1

Level 3 same as Level |

Level 4 same as Level 1



Delineators on tangents:

Level 1 Repair/replace where approximately 10% are miss-
ing or have lost reflectivity.

Level 2 Repair/replace where approximately 209 are miss-
ing or have lost reflectivity.

Level 3 Repair/replace where approximately 309 are miss-
ing or have lost reflectivity.

Level 4 Repair/replace where approximately 409 are miss-
ing or have lost reflectivity.

lowa

In response to Question 4 of the survey, the lowa DOT
reported:

We do not have sufficient resources to be at all places at all
times in any of our maintenance operations. To properly allocate
our people and to provide an appropriate level of service, we
have identified service level highways and generally respond to
provide service ta the higher service level roads first when rel-
atively equal needs are evident on different service level roads.
We do not specifically identify a separate quality of maintenance
for different service level roads except in the snow and ice re-
moval program where we have identified some specific criteria
for level of maintenance.

Montana

Montana highway officials, in response to the survey, stated:
Variahle “thresholds of acceptable deficiencies™ are established
at the beginning of each budget period, based on a comparison
of available funding and the current network condition inven-
tory.

New York

The New York DOT has published Highway Maintenance
Guidelines that contain level-of-service standards (/9). The
guidelines establish four classifications of highways: (a) Class
Al—expressways with low average running speeds, (b) Class
A2—expressways with high average running speeds, (c) Class
B—minor state highways with one-way design hourly volume
of 200 to 500 vehicles, and (d) Class C—minor state highways
with a one-way hourly volume of fewer than 200 vehicles. Pave-
ment and shoulder standards differentiate between the classes
of highways (e.g., permissible drop-off or low shoulder at pave-
ment edge is 1 in. for class Al and A2, ‘/2 in. for Class B, and
3 in. for Class C). Standards for other activities are generally
uniform for all highway classes.

South Dakota

South Dakota DOT performance standards contain a quality
statement (level of service} where applicable. For example, for
portland cement concrete surface repair: “All spalls greater than
1/, inch in depth shall be repaired by removing the unsound
material and patching.”

Virginia

The Virginia Department of Highways™ Levels-of-Service for
Maintenance Conditions manual (20) provides differential stan-
dards for Interstate, primary, and secondary roads. Figure 5 is
the level of service for rigid pavement.

Qakland County, Michigan

“The Qakland County Road Commission Maintenance Man-
agement System outlines the service levels by maintenance dis-
trict and by road classification within the district” (response to
Question 3). The performance standards classify work by type
(e.g., routine), explain who is empowered to authorize the ac-
tivity (e.g., district superintendent), and indicate the limits on
work (e.g., card controlled). Performance criteria (level-of-ser-
vice) statements indicate when activity is to be performed (e.g.,
potholes generally should be repaired as needed). If the pothole
presents an immediate and significant hazard (usually more than
2 in. deep and 12 in. in diameter), repairs should be made as
soon as possible. Less severe potholes can be left until routine
work is scheduled.

LEVELS-0F-SERVICE

SYSTeH: INTERSTATE
ELEMENT: TRAVELED WAY, RIGID

A rigid pavement should be considered for scheduled maintenance when any of
the following surface deficiencles exist:

L Cracking and/or spalling ls moderate with openings of more than 1
inch and more than 1/2 inch faulting and/or spalling greater than 3
inches in maximum dimension.

2 Separation between lanes or along the shoulder joint exceeds 1/4
inch, or more than 50 percent of the joint is not sealed.

)

The Mays Meter Index =xcesds 115 inches/mile for continusus pavements
or 135 inches/mile for jointed pavezents,

L. The tald tire skid number is approximately 20 or less,

PRIMARY
ELEMENT: TRAVELED WAY, RICID

& rigid pavement should be considered for scheduled maintenance when any of
the following surface deficiencies exist:

1 Cracking and/or spalling is moderate with openings of mere than 1
inch and more than 172 inch faulting and/or spalling greater than 3
inches in maximum dimenslon.

o

Separatlon between lanes or along the shoulder joint exceeds 144
inch, or more than 30 percent of the joint is not sealed.

3 The Mays Meter Index exceeds 115 inches/mile for continucus pavements
or 161 inches/mile for jointed pavements.
u. The bald tire skid number [s approximately 20 or less,
SYSTEM: SECONDARY

ELEMENT: TRAVELED WAY, RIGID

For the purpose af this level-of-service document, there is no rigid traveled
way an the Secondary System.

FIGURE 5 Levels of service—rigid pavement,



PERFORMANCE STANDARDS

As one author has put it, “Performance standards are one of
the most essential elements of a highway maintenance manage-
ment system” (27). Performance standards provide the basic
guidance that field crews require to plan and organize their
work, including:

» personnel requirements,

s equipment,

« material,

s expected production, and

o (sometimes) a statement of desired quality.

Performance standards also explain the purpose of the activity
and a general procedure to be followed in executing the work.

The author of NCHRP Synthesis of Highway Practice 110:
Maintenance Management Systems states:

Without standards of performance, wide varialions in staffing
patterns and work procedures can be expected. When the rate
of accomplishment is not predictable, there is no realistic basis
for defining resource requirements. Agencies without perform-
ance standards, therefore, are dependent on historical production
information data without assurance that these data represent the
most economical way of doing work. Well-defined performance
standards will provide this assurance (3, p. 8).

Establishing Performance Standards

As in the case of establishing quality standards, each agency
must determine the type of performance standards that best suit
the needs of its style of management. Performance standards
are all basically the same but may differ considerably, as Bell
states:

When reviewing performance standards from approximately
thirty different states, it was noted that the basic content of the
performance standards was quite similar. The recommendations
for optimal crew size and equipment mix and average production
values, however, were found to be quite different. . . .It is difficult
to draw any conclusions from the performance standard com-
parisons because of the varying geographic, demographic and
climatic conditions that exist in different states. These factors
affect the recommendations for equipment and materials mix
that are specified in the performance standards. An additional
complication in this camparison is that net all states organize
their work activities in the same manner (21).

How have agencies gone about establishing their performance
standards? As Anderson explains: “The majority of states and
provinces that have developed performance standard values have
relied on the consensus of experienced maintenance engineers
and supervisors™ (3, p.10).

The performance standards thus developed often require ad-
Justment, as explained in a paper presented at the 1980 Main-
tenance Management Workshop:

Initially our standards were established using subjective judg-
ments and were confirmed by field reports of crew operations,
Periodic adjustments to these standards were also based on sub-
Jective judgment which oftentimes resulted in considerable and
sometimes nonconclusive discussion. It soon became apparent
that without a clear cut scientific method of determining an
accurate standard, our entire MMS was lacking (22, p. 15)

The problems stemming from the performance standards es-
tablished by consensus, which usually perpetuate the past prac-
tices of the agency, and the subjective adjustment of these initial
standards, led some agencies to look for other methods of de-
veloping them. One procedure for accomplishing this is ex-
plained by Stivers (22, pp. 15-17). Motion pictures of work
crew activities were analyzed using a stopwatch. This use of the
old industrial engineering “time and motion” studies provided
data to help create performance standards.

Current Practice

Given the importance attached to performance standards by
the agencies that use them, it is somewhat surprising to find
that of the 53 agencies (47 states) answering Question 2 of the
survey, only 21 (19 states) reported having performance stan-
dards.

As has been mentioned, performance standards of different
agencies are basically similar, describing the general method of
performing a task, the resources required, and a rate at which
the work is to be performed. Figures 6 and 7 are representative
performance standards.

Because many performance standards do not contain require-
ments for the end product of activities, they do not provide a
basis for quality evaluation except in a subjective manner. Some
agencies have supplemented their performance standards with
guides or handbooks that do contain quality guidelines, The
following is a typical quality statement from a mowing guide:

T-1 Maintenance Tips

The list below provides general guidelines that should be fol-
lowed when roadside mowing is performed.

1. The established mowing height is 6 inches for all rural
mowing areas. A higher standard of maintenance may be
required at rest area facilities, office complexes and sites
within urban limits. At these locations no more than one-
third of the blade height of the desired grass (excluding
seed heads) should be removed during a mowing cycle.
This will result in a healthier turf better able to compete
with undesired vegetation.

2. Do not scalp or mow excessively close to the ground line.
Mowing too close to the ground increases soil temperature,
contributes to erosion, lowers plant tolerance to cold and
drought, results in the thinning of the turf and increases
undesirable vegetation.

3. Mow only when necessary. Consider seasons. locations,
and turf conditions when scheduling mowing operations.
Mowing should not be performed during periods of
drought or growth stress.

4. Mow or disc a strip 5 to 10 feet in width to permit
inspection and repair of the fence line on rural limited-
access facilities. This is to be performed annually at the
discretion of the Maintenance Engineer,

5. Muke smooth, free-flowing transitions when changing cut-
ting width.

6. To avoid damage to the mowing equipment, do not mow
unnecessarily close to roadside obstacles, such as s1gns,
delineator posts, fences and guiderails.

7. Never mow beyond the Department right-of-way line. Un-
der normal conditions, mowing beyond the right-of-way
line is a violation of state law.

8. Never mow over debris that would damage the equipment
or that might be picked up and thrown out by the mower.
Stop and remove objects such as old tires, limbs and other
debris from the mowing area (23).
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SIDELINE PIFE

I. Definition -

IX. Responsibility -

III. Scheduling Considerations -

ACTIVITY CODE:

6210,360
STANDARD NO.

300

Pipe installed parallel to roadway in ditches
or other low areas to provide access to private
property, improve drainage, enhance scenic
quality or improve safety of the roadway.

Resident Maintenance Engineer - Section Foreman

Laying of sideline pipe is a continuing operatien
on a 12 month basis. The exception is when
freezing temperature adversely affects joint
mortar.

[Jan. [Feb.[March|April{May |June {Tuly[Aug. |Sept.}oOct.|Nov.] Dec.
X X X X X X X X X X X X
IV. Crew Size and Egquipment - 1l Foreman
1 Front End Loader Operator
2 Truck Drivers
2 Laborers

V. Methods and Procedures -

Expected Performance:

1 pickup Truck

2 Dump Trucks

1 Front End Loader with backhce
Hand Tocls

(1) Determine correct size of pipe and transport
to installation site.

(2) Place necessary'signs and warning devices.
(3) Prepare pipe bed to proper line and grade,
taking care to provide firm subgrade for pipe.
(4) Place pipe on prepared grade with "spigot
end™ downgrade, fitting joints together as
closely as possible.

(5) Mortar joints thoroughly to seal pipe.

{6) Backfill with suitable material, compacting
in approximately 6" layers.

(7) Clean area.

(8) Remove signs and move to next work site.

Daily Production will vary widely due to terrain and pipe size.

Average performance should be as follows:

Prepared By:
Engineering District

No. &

Productivity

Daily Production - 4 - Twenty foot sections per day

- 0.7 man hrs, per foot

Reviewed By: Approved By:

FIGURE 6 Performance standard—pipe laying.
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HMIGHWAY S DIVISION

FEARFORMANMCE STANDARO

rill Tracks
ACTIVITY

JOE] FAVET]

NUMBER LIFECTINE

DESCRPTION & PURPCIE

The cleaning and filling of cracks in bituminous pdvements To prevent passage
of water through the pavement and inte the base or subgrade.

PERFOAMANCE [ SCAEDULING CATLGOM

AUTHOMIZATION RECUIRED

[ cuannr or wans

GUIDELINE l Seasonal

Area I_ Limited

Only eracks 3/8" (Pencil width}) or greater are to be cleaned snd filled.
Perfcrm if possible when cracks are open widest.

Tor [ e 1w | oaer | wge | owe | e

[er T wam [ aen, | wa, [ oow !

I —

[ 1

TVOICAL CREW SIZ¢€

WORL METHOD

2 Truck Drivers/wWorkers
1 Compresscr Operater

1 Distributer Qperator
*1 Flagman

5 Crew Total

*Add or delete flagmen as
Tequized.

EOLPMENT

N0 CLa85 CO0E DESCAIRTIGH

*1. Place safety devices and sigas.
. Blow cracks clean with air
COmMpressor.

3. Fill erack with filler to within
1/4" of the top of the surface to
allow for paveament expaasion.

4. Cover crack lightly with sand to
prevent tracking.

1 01 Pickup WADOTM-1-V-4812-11-3
1 03 Truck
1 &2 *iDistributor Truck
1 711 Compressor
1 56 Arrcw Board-Trl. Mounted
MATER AL DAILY FRODLC ION RRNGE

5 OR & Sand
51 Emulsified Asphalt
63 Emulsified Asphalt (CRF)

100 ro 1B0 Gallons

NO1ES

te Activity 185.

##Subsritution of 8 63, Crack Filling Pot is permissible.

Sealing Brrdge deck and bridge approach slab joints should be charged

FIGURE 7 Performance standard—fill cracks.

QUANTITY STANDARDS

Quantity standards are a necessary feature of a maintenance
management system that provides managers at all levels the
information required to build a work plan. They enable man-
agers to calculate the resources required to perform at a pre-
determined level—generally based on an inventory of
maintainable features and planning values—and also to arrange
and rearrange the different activities to produce a workable plan
balanced against the resources available. Responses to a survey
of maintenance management reported in Maintenance Aid Digest
MAD-26 (5) revealed that 36 of the 53 states and provinces
responding had quantity standards.

Quantity standards have developed in much the same way as
other standards in maintenance management systems. Initially,
they were based on past performance records, when they were
available, or on the best estimates of experienced personnel.
They, as other standards, require periodic review and adjustment
as the work load changes or improved equipment or methods
increase productivity.

Quantity standards are expressed in various ways in different
agencies’ maintenance management systems. Quite often, they
are part of performance standards or derived from them. They
are sometimes derived from a highway feature inventory or a
“converted” inventory that incorporates planning values for
various activities and highway conditions. The procedures in
NCHRP Report 223 (13) provide an effective method of bal-
ancing various levels of service in a number of activities against
available or proposed resources. The procedures are based on
principles of decision analysis and they provide a well-defined,
step-by-step procedure to analyze information and establish op-
timum levels of service for the given resources.
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CHAPTER THREE

QUALITY ASSURANCE

As is the case with other management principles currently
used for highway maintenance, quality assurance is derived from
techniques developed by manufacturing industries long ago.

Maslin et al. have explained that “‘quality assurance refers to
all activities necessary to verify, audit, and evaluate quality”
(6).

The basic requirements for a quality assurance program are:

e systematic management procedures (MMS),

« definition of desired results (quality standards),

« procedures to accomplish work (performance standards),
« a quality control procedure, and

« availability of adequate resources.

One necessary component of a quality assurance program is
quality control, which the dictionary defines as “an aggregate
of activities (as design analysis and statistical sampling with
inspection for defects) designed to ensure adequate quality in
manufactured products.”

For highway purposes, quality control has been defined as a
procedure that:

.. .ensures that the specified ingredients are combined in certain
ways and placed in a definite manner so that the end product
will have the desired level of performance in terms of service
and life. Quality control activities are specific steps taken during
construction or maintenance to control the quality of materials
and workmanship (6).

QUALITY CONTROL IN MAINTENANCE
MANAGEMENT

Quality control is based on the control function of manage-
ment theory developed using a systems approach. Leslie et al.
describe the control function and how it relates to the other
basic functions (9):

Planning—the selection, from ameng alternatives, of courses of
Fature action. This is the function by which management deter-
mines what goals are to be accomplished (objectives for the
organization) and a timetable for reaching these goals.
Organizing—the establishment of a grouping of activities and
authority relationships in which people know what their tasks
are, how their tasks relate to each other, and where authority
for decisions needed to accomplish these tasks rests—including
staffing to carry out tasks.

Directing—the issuance of policies, procedures, instruetions, and
plans m order that the organization's efforts can be directed
toward the accomplishment of established goals.
Controlling—the measuring and correcting of activities of work-
ers to ensure that their activities are contributing to the achieve-
ment of planned goals.

The management function is usually graphically depicted in
a circular format:

r) Planning w

Controlling Organizing

t Directing (—J

This format aids in understanding that management is an
endless cyclical process and that “‘controlling” (the evaluation
of completed or continuing activities) not only follows “direct-
ing” but precedes “planning” for the next cycle.

This understanding is important because the control process
is generally the least understood and most poorly utilized portion
of the management cycle. The lack of understanding probably
stems from the fact that control is commononly used to mean
to have power over or rule rather than to verify or regulate.

Using the Control Process

The failure by those who do understand it to properly use
the control process occurs in part because of the mistaken belief
that controlling is the exclusive province of higher levels of
management. For effective management, it is essential that all
levels, beginning with the crew leader, use the control process
by evaluating the completed work to see if it is satisfactory, and,
if it is not, to determine the reasons why and take corrective
action.

It should be understood that the cause for less than satisfac-
tory end results may lie in any portion of the management cycle.
For example, the “*plan’ may be faulty, the “organization™ may
not provide the proper resources, or the “direction” may be
imprecise or misunderstood. Thus, the entire procedure must
be examined in exercising the control process of evaluation
rather than focusing exclusively on the performance of the work-
ers, as is sometimes the case.

QUALITY IMPROVEMENT

Quality assurance cannot exist in a vacuum; instead it must
be part of an overall program dedicated not only to the attain-
ment of quality in existing operations but to the active search
for ways to improve the quality of the program.

Many agencies have programs of one sort or another intended
to improve their operations. One of the more common is an
employee suggestion program, in which employees are given a



reward for adopted suggestions, usually based on part of the
savings {e.g., 10 percent of the first year’s savings),

A number of agencies have used the quality circle concept—
an American idea adopted by the Japanese, brought to a high
state of usefulness by them, and subsequently reimported into
this country. Quality circles could be described as structured
bull sessions in which the workers involved in an activity are
encouraged to present their ideas for improvement. Quality cir-
cles are more than a fad; there are several thousand quality
circles in existence assisted by an international association, local
chapters, conventions, and other support mechanisms.

Quality Improvement Programs

Industry and some government agencies have gone beyond
the quality circle concept by instituting highly structured and
intensive quality improvement programs with full-time staff to
manage the program and provide training and support to the
participants.

13

For example, the Florida Department of Transportation
(FDOT) instituted a Quality Improvement Program (QIP) of-
ficially beginning July 1, 1985. The quality teams are formed
throughout FDOT to identify and solve problems in their own
area of operations. An example cited from the maintenance area
is:

Relocation of a gasoline storage tank, combined with installation
of a higher efficiency pump, recommended by a team of main-
tenance vard employees, speed daily fueling operations for sav-
ings estimated at $9,000 annually.

As of May 1987, there were 1554 employees actively involved
in quality improvement teams, or 17 percent of the total work-
force of 9440.

Total program expenditure to May 1987 was $1,651,791, cov-
cring 13 full-time QIP staff and training costs but not including
salaries of the teams for their time involved in the program.
This is absorbed as part of FDOT’s commitment to guality
improvement. Total program benefits to the same date are cal-
culated to be 38,267,205, giving a 5.0 benefit-cost ratio.



CHAPTER FOUR

INDICATORS OF QUALITY IN MAINTENANCE

For the most part, indicators of quality used by highway
maintenance organizations conform to the definition given in
Chapter One. There are some indicators of maintenance quality
used by persons outside maintenance organizations that do not
conform. These special cases are discussed in the section titled
“Indicators of Quality in Maintenance Used by Others.” Ques-
tions two and three of the survey attempted to discover the
extent to which standards are in use relating to activities (Ques-
tion two) and projects or systems (Question three).

EVALUATING QUALITY AT THE ACTIVITY LEVEL

Performance standards are the basis for evaluating quality at
the activity level. The difficulty in applying them to highway
maintenance arises from the fact that the area of activity is
scattered geographically, unlike that of the manufacturing en-
vironment, where all activities are carried out in a single building
or plant. Most maintenance engineers will agree with the fol-
lowing statement from a paper presented at the 1968 Mainte-
nance Management Workshop (24):

Determinations of method and procedure, quality and work-
manship require on-the-spot observations before, during, and/
or after the performance of specific activities, To some extent
gross method, quality, or procedural deviations will reflect them-
selves in the productivity rates in the long run. However, when
possible. actual observations are desirable.

Although maintenance engineers will agree with the desira-
bility of direct observation of activities in order to assess quality,
the practical difficulty is that usually only those actively engaged
in the task are present while the work is in progress; thus there
is no independent evaluation of quality possible. Although some
activities, such as machine mowing, can be partially evaluated
after the fact, many cannot, so other means are needed to eval-
uate these activities.

West and Jorgensen state that gross deviations from quality
standards (among other things) would manifest themselves in
productivity rates in the long run. This may be true in a perverse
way, because workers overly concerned about productivity
might skimp on the quality of their work if in so doing they
can show satisfactory productivity. Crews that consistently ex-
ceed the norms for productivity might be suspected of taking
short cuts in the quality of their work, but before reaching this
conclusion other possibilities should be considered. Such factors
as the skill and experience of the workers, the availability of
specialized equipment, differences in the exact nature of a task
within the same scope, and environmental variables can all
materially affect productivity while quality remains essentially

constant. A study of maintenance operations in Pennsylvania
concluded that “the quality of cutput as measured in this study,
failed to appear as a significant explainer of costs™ (25). That
study did not attempt to evaluate individual tasks or projects
but rather examined activities on a county-wide basis. The eval-
uators of the quality of the work were the district engineers,
who have overall responsibility for the department’s activities
in a number of counties. They were provided with stated ob-
jective criteria to guide their evaluations. When the quality-of-
output variable did not appear to be a significant explanation
of cost for any activity, the authors concluded that “'it could
be that the evaluating of quality by the district engineers was
not a valid measurement.” This is always a problem when more
than one person or crew is involved in using evaluation pro-
cedures that have any subjective component.

Current Practice

Twenty-one agencies reported using performance standards,
which provide indicators of quality at the activity level. Not all
of these agencies reported having a positive means of assuring
compliance with the performance standards. The most usual
approach relies on field supervisors. Typical of that approach
is the one used by the Louisiana Department of Transportation

(26):

Responsibilities of parish superintendents include the inspection
of work operations while they are being performed to make sure
the right methods and procedures are being used. . . .Completed
work should always be inspected to make sure that the work-
manship is of good quality.

A comprehensive approach to quality assurance at the activity
level is utilized by a few agencies. Representative of that is
Qakland County, Michigan. In their survey reply they state:

Each of our maintenance districts has a superintendent and two
or more foremen. Part of their job duties is quality control. They
review the work that is being done or has been done by our
maintenance forces to ensure the gquality of the work. In addition
to that, the administration in Maintenance Headquarters reviews
the work being done by the districts on a random basis. The
Oakland County Road Commission has a complaint department
which receives complaints from the public. Some of these com-
plaints concern the lack of quality of the work being done on
the road system. This serves as the final check on the quality of
the maintenance being performed on our road system.

Some agencies have adopted procedures utilizing central office
and/or district office review of work activities to assure com-
pliance with performance standards. For example, Florida has



recently begun Quality Assessment Reviews, the guiding prin-
ciples of which are:

1. The quality of one operation is identifiable and measurable.

2. A maintenance unit can best be assessed by observing the
actual field operations of crews from that unit.

3. The inventory and scheduling of work is essential for ef-
ficient and effective field operations.

4. Significant and permanent productivity improvements can
only occur through people. We must provide the proper training,
tools, equipment and materials to ensure the most efficient and
effective operation.

5. Quality work and proper recording of time, activities, com-
pleted work and equipment charges must occur.

The Quality Assessment Review involves the entire scope of
activity in the maintenance unit but, as noted in item 2 above,
an important part is the review of field activities. In conducting
the activity reviews, the inspection team rates the activity using
the following guide:

Yes No

10 0 1} Does crew have work order?

5 0 2) Does work order provide adequate site location
information?

10 0 3) Is crew working where work order requires?

5 0 4) Does crew arrive at work site in a reasonable
time?

10 0 5) Is the work to be performed scheduled from
work needs survey?

15 0 6) Is the work being performed the best long-range
solution?

10 0 7) Does crew have proper tools to do the job?

10 0 8) Does crew have proper equipment to do the
job?

5 0 9) Are tools in good condition?

10 0 10) Is equipment in good condition?
15 0 11) Does crew have the right kind and amount of
materials to do the job?
15 0 12} Does crew follow work standards and guide-
lines?
10 0  13) Is crew staffed properly to do assigned work?
10 0 14) Are crew members productive at worksite?
10 0 15) Do employees wear proper personal protective
safety items?
15 0 16) Does traffic control adhere to Department work
zome standards?
10 0 17) Is completed work properly measured and re-
corded?
0  18) Are time charges made correctly?
19) Are material charges made correctly?
(0 20) Are equipment charges made correctly?
0 21) Is crew adhering to Department work break
regulation?

oLh o Lh L
o

The points are scored on an all-or-none basis and totaled.
The totals are then converted to percentages. There is no passing
or failing grade, but the scores do allow comparison between
units.

Pennsylvania has been using a procedure to rate the quality
of activities for several years. In that agency’s system, field
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quality assurance evaluations are conducted on selected activities
by a variety of central office, district, and county personnel.
The following work activities have formal quality assurance
checklists used to evaluate management and work methods.
Numerical ratings for each step in the work activity are sum-
marized to yield an overall evaluation:

« pothole patching

« shoulder cutting

+ pipe installation

« surface treatment
mechanized patching
leveling

« joint sealing

o crack sealing

+ stockpile management

« work zone traffic, control

Additionally, the department annually checks such items as
safety (field and garage), sick-leave control, planning, and other
management-related arcas as part of an annual County Ac-
creditation Program. Figures 8 and 9 are the quality evaluation
form for pipe replacement and the applicable quality assurance
indicators. The forms for other activities currently available are
contained in Appendix C.

EVALUATING QUALITY AT THE PROJECT LEVEL

As mentioned previously, project, as defined in this synthesis,
means a discrete portion of a highway system (e.g., a bridge or
relatively short section of highway).

BUREAU OF MAINTENANCE AND CQPERATIONS
QUALITY ASSURANCE EVALUATION

PIPE REPLACEMENT (711-7324) - 3/87 o

EVALUATOR DISTRICT
DATE COUNTY S
SR______ SEG — QFFSET __ FOREMAN L]
SCORE COMMENTS

A 1. GRADE LINE ESTABLISHED =

Z INLET AND QUTLET FLOW

ESTABLISHED S
1 LOCATION —_—
4, SIZE 2 i
SoRNG SUMMAAY TOTAL | w3 ITEMS | ava scoRE weaniEn | woGHIte
)

B. 1. TRENCH WIDTH T

2 UNSUITABLE MATERIAL

3. HEDDING

4. JCINTS =g i i

5. DERTH OF COVER = i

L |

C. 1. PAVEMENT CUTTING

2. FIPE ALIGNMENT

3 END THEATMENT

4 DAMAGED PIPE e 0 BN iy e e e

5 LENGTH ,

SCOMND SUMMART TOTAL | wo MEME | ava scome wGnio wOGHIED

FINAL SCOGRE

ACTIVITY RATING

(TOTAL WEIGHTED SCORES)

475 = 500 VERY GOOD

365 = 474 GOOD

230 = 364 MINIMUM ACCEPTABLE
LESS THAM 230 UNSATISFACTORY

ACTIVITY AATING IS UNSATISFACTORY IF ANY SECTION A ITEMS 4RE SCOAED LESS
THAN THREE OR IF ANY SECTION B ITEMS ARE SUURED LESS THAN TWO.

FIGURE 8 Quality evaluation form—pipe replacement.



Pipe Replacement 3/87
Quality Assurance Evaluaticon Indicators

Grade Line Established

1. Improper slcpe.

3. Grade slightly irregular-
min., slope 1/4"/ft.

5. Uniform slope minimum
1/4"/f¢.

Inlet/Outlet Flow Established

1. Inlet & outlet ditches
restricted »>30%.

3. Inlet & outlet ditches
partially restricted <30%.

5. Inlet & outlet ditches open-
no restrictions.

Location

1. Pipe in wrong location-
{skew or location).

5. Pipe in proper location.

Size

1. Reduced size of existing
pipe or installed 36" or
greater w/o hyd. study.

3. Replace existing 15" in kind

5. Install 18" up to 35";
36" .and greater replaced
with hydraulic study.

Trench Width

1. Too narrow <2' wider than
pipe diameter.

2. Too wide »>3' wider than
pipe diameter.

4. Sufficient width-width
varies from 2' to 3' wider
than pipe diameter.

5. Meets RC10 & 30 requirements.*

Uns
1.

3.

5.

Bed
3
&%

Joi
T

Dep
Lo

5.

Bac
1.
2
Fie

D

uitable Material

Unsuitable material not removed
{Ref: RC30).

Unsuitable material removed
insufficient depth >6" <12".
Unsuitable material removed-proper
depth (Ref. RC30 & Pub, 408).

ding
No bedding.

Insufficient depth (<4"); not compacted

and/or no cradle.

Sufficient depth (»4"); not compacted
and no cradle.

Sufficient depth (>4"); not compacted
or no cradle.

Sufficient depth (»4"); properly
compacted and properly shaped cradle.

nkts

No joint filler (caulk, mortar or
bands) .

Pipes not Jjoined properly.

Improper sealant or mismatched bands.
Slight misalignment (vertical or
horizontal).

Pipes properly mortared or joined.

th of Cover

Less than 6" cover to subgrade
(where possible to attain).

» 6" cover to subgrade or not
possible to attain.

kfill

Using exist excavation-no compaction.
Using exist excavation-w/compaction.
2K or 2RC material compacted in lifts
4",

28 or 2RC material properly

compacted in 4" lifts.

* 2' wider then pipe diameter up to & including 48" pipe, 2.5' wider for

pipe diameter greater than 48".

wid

th to trench wall measured at bell —

or band. Additional width permitted for safety to protect workers.
Additional width permitted one side to handle running water during

installation,

Pavement Cutting
1. Not cut

3. Jackhammer.
5. Saw cut.

Pipe Alignment

1. No daylight visible.

2. »3" deviation in
alignment.

3. Minor misalignment ( <3"
deviaticn in alignment).

5. Perfect alignment.

End Treatment

1, No end treatment(s).

3, Loose field stone end wall(s).

4, Good dry wall inlet end.

5. Concrete, mascnary or treated
timber head wall; inlet; or
flared end section scheduled.

FIGURE 9 Quality assurance indicator.

Damaged Pipe

1.

w

Len
1

L

3

5.

Damaged ends and/or holes in
pipe.

Damaged ends or major unrepaired
coating damage,

Nc end damage-minor unrepaired
coating damage.

No end damage-coating damage
repaired.

No visible damage.

gth

Inlet and cutlet ends do not
meet existing flow line/slope.
Inlet within &" of flow line
and outlet within 12" of proper
supported length.

Inlet and outlet ends meet
existing flow lines/slope.



Using this definition did not produce many useful responses,
possibly because of the difficulty of determining when work
done on "a discrete portion of a highway system' is a normal,
routine-maintenance operation or a special undertaking that
would require a different type of management and reporting.

One way this definition can be applied is in the collection of
either the cost of all maintenance or the cost of specific activities
for a limited portion of the highway. The latter was utilized in
Florida in the 1930s to collect the cost of maintaining an ex-
tensive beautification planting on a section of rural highway. In
the 1960s, Florida participated in an interstate maintenance cost
study that used a number of special control sections. In both
of these examples, project or job limits were established to collect
costs. With greatly improved electronic data collection and proc-
essing capabilities available today, it would be possible and
desirable to introduce the assessment of quality into cost data
bases, which should enhance the value of the information ob-
tained.

The Florida Maintenance Management Information System
(MMIS} assigns a unique job number to each bridge on the
system and thereby accumulates the cost of all activities per-
formed on each bridge and uses the information to relate cost
to the amount of work accomplished. Although not fully im-
plemented at this time, this system provides the means of per-
forming quality evaluation on bridge maintenance activities.

Two parts of the system have been implemented—bridge
inspection and deficiency repairs. All bridge inspection and re-
pair activities are reported to the MMIS.

Bridge inspection is quality controlled in several ways:

1. Bridges are assigned to alternate inspection teams from
one inspection to another so that reports of one team serve as
a check on previous inspections.

2. District bridge inspection supervisors periadically perform
a check inspection behind each team.

3. A district chief bridge inspector holds monthly meetings
with all bridge inspection teams, including consultants inspect-
ing local bridges, to discuss any deviations and ensure that all
inspection personnel are using consistent procedures and uni-
form interpretations.

Deficiency repairs are quality controlled through deficiency
reports. As part of each inspection report, a deficiency report
is prepared and submitted to the district bridge engineering
section, which performs a load analysis to determine if the
deficiencies reported require a load restriction. The report then
goes to the district structures engineer, who approves/disap-
proves the report. Those deficiencies to be corrected by state
forces are sent to the area maintenance engineers for :otion. A
quality evaluation is performed by reinspection of the bridge
after the deficiencies are corrected to ensure that any corrections
affecting load-carrying capacity have been properly executed.

EVALUATING QUALITY AT THE NETWORK LEVEL

Evaluation of quality at the network level is generally based
on an agency’s maintenance level of service. Of the 51 agencies
(46 states) responding to Question 3, 29 (26 states) reported
having an established level of service, threshold of deficiency
statements, or other indicators of quality at the network level.
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The proceedings of the 1968 Maintenance Management
Workshop contain two papers relative to the evaluation of a
highway pavement on a system-wide basis. The first (27) de-
scribes the process of evaluation and the second (28) explains
the application of the results to a specific system—the New
York State Thruway—and its general significance to the states
faced with a then relatively new but already aging Interstate
system,

A third paper at the same workshop describes a process that,
although it differs in some respects from more sophisticated
systems developed later, provided the genesis for systems in use
today. An example of the process is shown below (70, p. 133):

INSPECT ROADS (field)

Input

Existing road system.

Qutput

Total work load necessary to maintain roads to level specified
in quality standards.

Process

Prior to the start of the summer maintenance season, each field
unit conducts a detailed road inspection in which all work nec-
essary to maintain the road to the level specified in the quality
standard is recorded by activily, on road inspection forms.

Two years later, at the 1970 Maintenance Management Work-
shop, a paper was presented on a procedure in use in Louisiana:

Each six months, all roads are inspected as a means of pinpointing
work needs. . . At the same time this inspection is made, each
control unit is given a rating of “excellent,” “good,” “fair,”" or
“poor.” These ratings are given a numerical value of 4, 3, 2, and
L and are weighted by the length of section. An index is computed
on the sum of the condition ratings for all of the roads in each
parish. . . .These inspections are made by the same personnel
each time. This index will indicate if the level of maintenance
under the management system is being maintained at the desired
quality level (29).

Another paper reported on an Ohio project that introduced
the basic principles of system-wide evaluation procedures in
current use. As reported (30):

The consultant proposed that the quality of highway maintenance
can be evaluated in terms of its influence on four factors con-
tributing to the level of service on the highway. . . .

1. The physical integrity of the elements of the highway;

2. The safety of the facility for the user;

3. The rideability of the pavement; and

4. The aesthetics of the highway.

Three conditions were established as a framework for the
conduct of the development study:

1. The method should be based on a sample of the highway
system in order to minimize inspection time:

2. The measurement should be based on objective criteria
which could be abtained by regular maintenance person-
nel; and

3. The results of the evaluation should be presented in a
simple easily understood format.

The quality of highway maintenance influences both the
physical integrity of the highway and the users of the high-
way; and the influence on the user can be divided into three
areas of safety, rideability and aesthetics. . . .Although there
are about 50 maintenance activities performed by mainte-
nance forces, each having varying impact on the four areas
of influence, it did not seem practical or necessary to try to
evaluate each maintenance activity. In place of a detailed
study, the total maintenance effort was divided into eight
categories. . .(a} ice and snow removal, (b) pavement main-



tenance, (¢) shoulder maintenance, (d) vegetation control, (e)
maintenance of structures, (f) roadsides and medians, (g)
drainage, and (h) appurtenances.

.. .The characteristics of the basic elements of the highway
system affecting user safety were next set forth. An inade-
quate condition was defined as a “Recordable Condition.”
A code was assigned the “Recordable Conditions™ and the
definitions used to identify the conditions, as follows:

I. Pavement a. Obstructions

2. Shoulder b. Deterioration

3. Structure ¢. Drop Off

4. Guardrail d. Slipperiness

5. Drainage e. Corrosion

6. Traffic Control f. Functional Failure
7. Vegetation g. Erosion

8.

Roadway

Each recordable condition is identified by one number and
one letter in combination (i.e., a hole in the pavement surface
will be 1b).

As has been stated, this Ohio project was the forerunner of
most of the more sophisticated systems now in use for evaluating
the quality of maintenance at the system level,

Current Practice

The 29 agencies that reported that they have established main-
tenance levels of service (LOS) were asked to explain how they
were used at the network level. From the replies received, it
appears that many agencies rely on subjective appraisals of
district and central office personnel, based on unstructured
“windshield” inspections. Six agencies reported structured pro-
cedures for evaluating the effectiveness of their LOS standards—
five of them using more or less objective criteria.

California

The California Department of Transportation (Caltrans) has
developed a structured process to aid management in deter-
mining the degree of compliance with its LOS. This process was
developed in a research effort under the aegis of the FHWA
(I7). The Caltrans approach is covered at length because it
provides the most detailed explanation of a process of this na-
ture. The instructions for the conduct of the 1988 review are
contained in Appendix D.

A description of the California organization from the Caltrans
Maintenance Manual (/8), Yolume 2, Chapter 7, is contained
in Appendix E.

Florida

The Florida Department of Transportation (FDOT) instituted
a formal LOS review in 1984. The procedure was developed by
maintenance personnel and has been reviewed and revised based
on actual experience in applying it to the ficld. Appendix F
contains the instructions for conducting the review revised
through November 1, 1987.

The following description of the Florida procedure is from a
paper presented at the 1986 AASHTO Annual Meeting (3/):

In 1984, the Florida Department of Transportation began de-
velopment of a formalized process to measure level of service

achieved and to be able to predict levels of service under various
production efforts. A committee of veteran maintenance engi-
neers functioned as a task group to develop the guality evaluation
system.

The group identified four classes of highways; rural limited
access, rural arterial, urban limited access, and urban arterial
and a fifth facility type—special route—for special situations
such as recreation areas.

Highway facility elements were identified as: pavement, road-
side, drainage, traffic services, and aesthetics. Next, element char-
acteristics were identified. For example, Roadside was divided
into seven components: shoulders, front slopes, back slopes, turn-
outs, sidewalks, bike paths, and fences.

A defect criterion was developed for each of the characteristics.
Consideration was given to the different classifications of high-
ways, and in many cases different criteria were established for
each highway class. Some adjustment was made after field test-
ing. Each element was weighted with respect to its importance
to the highway facility and each characteristic was rated in
importance on a scale of 1 to 10. For calculating purposes, the
element characteristic scores were adjusted so that the element
score equals 100, The rating 15 derived from the total possible
points at any sample site divided into the sum of the point of
the characteristics that meet or exceed the condition criteria.
Two-person teams are used to collect field data. Generally, one
team per district is adequate to complete each quarterly survey
i each county. A computer program selects random sites by
section and milepost for cach type facility, A minimum of 30
sites is required to rate each facility type and 90 to 120 sample
sites are required in each unit. There are many different ways
to evaluate the data and there 15 unlimited use for the infor-
mation.

Louisiana

The Louisiana Department of Transportation and Develop-
ment has continued the inspection procedure previously de-
scribed, with two significant changes—the inspections are now
made annually and the deficiencies are quantified. The main-
tenance effort to correct deficiencies for each mile of each control
section is estimated by the parish superintendent in the pro-
duction units for each activity (e.g., tons of premix, miles of
shoulder blading, etc.). These inspections are performed by the
parish superintendent and the district maintenance specialist
and serve the dual purpose of establishing the deficiencies from
the preceding year and providing information for planning the
following year’s program.

The Louisiana inspection form and instructions for its use
are contained in Appendix G.

Ohio

The Ohio Department of Transportation continues to use the
recordable conditions survey, the development of which was
covered in the preceding section.

The system has been in effect for 16 years, and some changes
have been implemented, including limiting the total recorded
deficiencies on any two-mile section to 100 to obviate the skew-
ing of the data for a county because an extremely bad road was
included in the test samples.

In conducting the survey, two crews cover each of the state’s
88 counties four times each year, testing up to 25 two-mile
sections in each county, depending on the mix of the systems
in the county. The survey data are segregated by several road
classifications—Interstate, primary four lane (divided and un-



divided), and rural and secondary routes. There are a maximum
of five two-mile test sections per route class per county.
The data are presented on a series of bar graphs:

« a quarterly report to each district on 14 graphs
« an annual 88-county summary distributed statewide
e a two-year county history to spot trends

Recently two additional reports have been added:

» a seven- to eight-year county history
« a regional bar chart, grouping similar districts

This latter report was added to present a more equitable picture
of districts and counties that have special problems related to
environment and traffic (e.g., coal mining areas).

The Ohio Recordable Condition Manual and reporting forms
are contained in Appendix H.

Pennsylvania

The Pennsylvania Department of Transportation (PennDOQT)
does not manage its maintenance programs based on defined
“service levels” or *‘threshold” standards as such. The depart-
ment has a generalized policy that high-volume systems such

COMNDITION SURVEY IMPUT FORH - RIGID PAVEMENT
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as the Interstate system or Priority Commercial Network (PCN)
are to receive higher levels of service. The department has moved
more toward performing preventive maintenance on “‘cycles”
rather than waiting until the roadway condition reaches a given
state to trigger activity.

In 1983, PennDOT instituted an annual review of all 43,000
miles of roadway under the program Systematic Technique to
Analyze and Manage Pennsylvania’s Pavements (STAMPP).
The data collected are used in maintenance work planning and
overall pavement management. But the data are not the sole
source to determine the maintenance work plan.

The STAMPP program has been expanded to include shoul-
ders, guiderail, and drainage systems. A new location referencing
scheme was adopted that inventories the network in one-half-
mile segments. This length was selected as a practical size from
both an inventory and pavement management standpoint.

Summer help is used to perform the condition survey using
a form for each segment. For each condition such as pavement
cracking, potholes, clogged drainage, or deteriorated guiderail,
the form is completed with a number from O to 9, indicating
the extent and severity of the condition.

Pavements are surveved annually and guiderail and drainage
systems every four years. Figure 10 is the condition survey input
form for rigid pavement and shoulder,

TYPE DATE
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I m M M ri FTTTTTyrrrrTr) FITrTTrTrrTTrTrIrT1m T 30/60/50 FLEXIBLE rrryrri
L1t [ 1 11 + 1] L1 0 O Y o o A M N O O | L1l 60/80/90 RIG.BASE o N O I O
70 RIGID
anT U/R TRAF.RTE. MFC LEWGTH END STATION EMO  MILEPOST ENO DESCRIPTIOM WIDTH  DIR, 0851 O0BS? 0BS3
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FIGURE 10 Condition survey form—rigid pavement




20

In addition to STAMPP and the field quality assurance eval-
uations previously mentioned, PennDOT conducts an annual
county accreditation program in which such items as safety
(field and garage), sick-leave control, planning, and other man-
agement-related functions are evaluated.

As mentioned above, the preceding five agencies use objective
criteria for their LOS reviews. The criteria used are, in effect,
these agencies” indicators of quality. For comparison purposes,
these indicators have been assembled in Table 1.

It should be noted that Table 1 is not a comprehensive com-
pilation of the indicators used by all five agencies because only
those considerations used by at least two agencies are included.
California in particular has developed indicators for a large
number of considerations that are not currently used by any of
the other four agencies. For a more complete review of indicators
used by these agencies, the reader should refer to Appendixes
E through H. (The available information for Pennsylvania is

included in the text.)

The sixth agency reporting a structured LOS review procedure
is the lowa Department of Transportation. This procedure is
reported separately because it is admittedly a subjective process.

Towa

The following information is taken from “‘Maintenance Qual-
ity Evaluation FY ’85,” Jowa Department of Transportation

32y

The Maintenance Quality Survey Program is a subjective eval-

uation of lowa’s Primary and Interstate Highway System

TABLE 1

INDICATORS OF QUALITY

. The

purpose of this program is to evaluate the quality of the main-
tenance being performed on these highways. The information
contained is intended to be used as a comparison of the quality
of highway maintenance between the residencies and districts
only. All surveys were conducted by the same two-person team.
The one mile test sections were randomly selected by the
residencies with the aid of a computer. The four main areas
reviewed in each mile section were broken down into smaller
sub-areas and were evaluated on a 1-10 scale (with 10 considered
high). The areas and sub-areas with their relative weights are:

1. Pavement Surface 409%
a. Patching 35%
b. Joint and Crack Filling or Sealing 359%
¢. Surface Restoration 30%
2. Shoulder Maintenance 30%
a. Surface Condition 40%
b. Pavement Edge Drop-off & Joint 40%
c. Slope 209
3. Traffic Services 20%
a. Signs and Guardrail 50%
b. Markings S0%
4. Roadside 10%
a. Median and Row (weeds, trees, & brush) 409
b. Roadside Ditch Drainage & Litter Control 30%
¢. Shoulder, Median & Row Mowing 30%

Each sub-area was rated by each team member and the ratings were
multiplied by their respective weights. These were then added together
to give the main area rating. This rating was multiplied by the weight
for that main area. The main areas were then added together to obtain
a maintenance quality level for the test mile section. The two raters’
scores are averaged to establish the final overall maintenance level.

Upon completion of the field inspection, the data were compiled,
tabulated and graphed for ease of comparison between the residencies
and districts.

Element. Consideration|

lCalifornia

5 mile Section
1/10 mile Increment

|
Florida

1/10 mile Sample

Louisiana Ohia Pennsylvania

1L mile Sectian 2 mile Section 1/2 mile Section

ROAD & SHOULDERS
Travelway,
Flexible

Holes

Edge Raveling

Cracking

Rutting

Depression

Shaving

No hcles

No edpe spalls

No alligater cracks

Ne cracks more than 1/4
wide

No wheel ruts over 1 in.
over 1/2 in.

No irregularities aver
1 1/2 in. in 50 ft

No irregularities over
1 1/2 in. in 50 ft

deep. No drip track ruts

Nene larger than

12§17 in area & 1 1/2
in. deep. Pervious base
not exposed in any hole

90% of total pavement
edge is raveled less
than 4 in.
of & in, or wider

exceeds 25 ft in length

| No Class I1I cracking

Rutting areas not more
4 in.

| No measurement exceeds
1/2 in. deep within the

Measurement of each
depressed area must be
made in hoth directions
Shoved area does not

exceed a cumilative
25 £

No centinuous
section of edge raveling

in average depth

initial 10 ft increments

No holes No deterioration
exceeding 2 in. in depth

and 24 in.?

Ne potholes

in area
or where base is exposed

Ko edge raveling N/A Not more than 10% of edge
of pavement is cracked

Only isolated severely |N/A No unsealed cracks

cracked areas

No rutting that causes a|NfA Nat more than 50% of

rough ride or 1/2 in. one lane with rut over 1/2
ponding of water on

surface

| in. deep

Kone that exceed 1 in. |No depression that

exceeds ? in. in depth

No depression that gives
‘deep in 10 ft or when passengers a jolt
water ponds over 1/2 in.

deep

z

No bumps exceeding 3/4
in 5 fu

|No bumps exceeding 2 in.

in height

No bump that gives
in.

}passengers a jolt



TABLE | (Continued)

21

California | Florida Louisiana Ohio Fennsylvania
5 mile Section 1/10 mile Sample 1 mile Section 2 mile Section 1/2 mile Section
Element Consideration|1/10 mile Increment
Travelway, Holes No holes None larger than 1/2 £e2{ Na broken slabs over 1 |No deterioration Mo scaling, popouts or
Rigid in area and 1 1/2 in. in|yd® in area exceeding 2 in. in depth|isolated spalls, 1 fi? or
depth and 24 in.? in area or |in area
exposes base or
reinforcing steel
Rutting MNone over 1 in. Rutting areas not more |No spalled areas more Nfa No rutting 1/2 in, or
3/t in. average depth 6 in. wide or 1 in. or 50% of length of sectien
more deep. No unlevel
irregular surface areas,
1 yd2 in area, 1 in.
above or below the
normal reoad surface
Cracks No open cracks more than|90% of roadway slabs N/A NiA No crack over 1/4 in. or
1/2 in. wide have no unsealed cracks with low severity spalling
wider than 1/8 in. over 50% of length. Nao
faulted ecracks
Joints No cpen cracks more than|85% of the linear feet |Ko joint filler oxidized|No joints that have No joints with 1 ft or
174 in. wide of transverse and and dead or adhesion heaved causing a bump of more of sealant missing or
longitudinal joint failure along 1/3 or mere than 2 in, in with foreign materials
material appears to more of length. height
function as intended Expansion joint closed
to 3 in. or less |
Faulting Na deviation over 1/2 See Voids Nfa N/A Ne difference in elevation
elevation greater than 1/4
in.
Voids No open cracks over 1/2 |90% of slabs exhibit no |N/A N/A N/A
in. wide evidence of pumping
Delamination |See Structural 95% of surface is free |N/A N/A W/A
from delamination
Structural No localized slab N/A N/A N/& N/A
Failure, no transverse
spalls over &4 inches, no
longitudinal spalls
= ]
Shoulders,|Holes Same as travelway Same as travelway See below No obstruction or hole |Same as travelway
Paved that exceeds Z in. depth
and 12 in, diameter, or
exposes the base or
reinforcing steel
Drop-off Ne edge of travelway No edge of travelway See Depressions No drop-off between the |No drop-off over 2 in.
drop-off over 1 in. drop-off when shoulder pavement and shoulder
and travelway are same exceeding 2 in. in depth
construction and 10 ft in length
Cracking Same as travelway Sane as Lravelway Less than 20% of surface|Same as travelway Same as travelway
exhibits cracking,
oxidation, pitting or
severe raveling
Deprassions Same as travelway Same as travelway No depressions over 1 Same as travelway Same as travelway
in. deep or causing
water to pond over 1/2
in. deep
Shoulders, | Drop-off No excessive drop-off |No shoulder drop-off No edge ruts ever 3 in, |No edge of pavement No drop-off over 2 in.
Unpaved exceeds 3 in. deep over 2 in. deep and
within 1 ft of pavement 10 fr long
edge for 25 ft
continuous
Variation No vertical drop-olf or [No deviations exist & Nfia No obstructions thal a |No movement of shoulder or
from Template|depressions adjacent Lo |in. below or 2 in. above vehicle cannot be safely|callection of debris so
pavement. No ruts original design. No driven through or over |that aver 10% of shoulder
washboard areas exist does not drain
having a total differen-
| tial greater than 5 in.
from low spot to high
spot
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TABLE | (Contintied)

California

5 mile Section

Florida

1/10 mile Sample

Louisiana

1 mile Section

Ohio

2 mile Section

Pennsylvania

1/2 mile Section

Element Consideration|1/10 mile Increment
Shoulders, |General Same as paved shoulder |Flexible pavement - no |N/A K/A N/A
Turnout defect is greater than
1/2 £t? area and 1/2 in.
deep. No Class IIL
cracks. PCC pavement: no
vertical fracture,
horizental crack or
seLtlement exceeds
3/4 in.
Roadside |Ruts, N/A None deeper than 5 in. |No ruts in slopes over | N/A No sediment in drainage
Front Washouts 3 in. deep and/or & in. system
Slope wide
Fencing Function No unauthorized entry Mo unrestrained entry No unrestrained entry K/A N/A
TRAFFIC SERVICES
Raised Function 70% of RPMs in place 70% of the required No missing or damaged N/a Not more than 200 ft
Pavement markers are functional |markers worn to the missing
Markers {reflective). No more extent that they are not
than 120 of continuous [effective in controlling
centerlines or lane traffic
lines are without a
reflective marker
Striping |Function Reflectivity 50% of new |70% of original No striping worn to the |No missing or faded No striping more than 12
installation functions |extent that it is not striping in excess of months old. No expressway
as intended effective in controlling| 100 ft that does not lane line more than 6
traffic; or worn to the |delineate the pavement |months old
point that less than 50% edge or center
of the stripe is visible
for extended distances
{miles)
Pavement  |Function Reflectivity 50% of new |/0% of original Nfa No missing or Not more than 50% worn
Symbol installation functions nonreflective pavement
as intended symbols
—
Attenuator [Function 100% functional 90% of device Functions |No units below full N/A No system non-functional
as intended functional capacity or
not completely extended
with all cells
operational and filled
with material
Guiderail |Function 100% functional 90% of installation No guardrail damaged or |No guiderail or barrier |No post deflected more
functions as intended displaced so that it no |wall that will not than 15°. No cracking or
longer functions as a properly function due to|or structural rust. No
safety device damage or deterioration |missing hardware
the post, hardware or
element
Barrier Function 100% functional 99% of installation N/a See Guiderail No barrier oulL of place
wall functions as intended
Warning Function 100% functional 9% of required signs No signs illegible by No signs that are No signs or markers
Signs present and functioning |vandalism, age, or missing, faded, or ineffective due to age,
as intended condition. Signs are to |damaged (twisted post, |vandalism. or condition
be used until length painted sign, etc.) that
of service is reached causes sipn te not
function properly
Regulatory [Function 100% of Stop or other 95% of required signs Same as warning signs Same as warning signs Same as warning signs
Signs signs prohibiting present and functioning
traffic movements in
place
Informa- [Function 50% functional 85% of required signs Same as warning signs N/A Same as warning signs
tion Signs present and functiening
as intended
Hazard and |Function N/A 80% of required markers |No missing, dirty or No missing or damaged Nene ineffective due to
Guide present and functioning |damaged markers worn to |markers age, condition, or
Markers as intended the extent that they are vandalism

not effective in
controlling traffic
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TABLE | {(Continued)

Califernia Florida Louisiana Ohio Pennsylvania

5 mile Section 1/10 mile Sample 1 mile Section 2 mile Section 1/2 mile Section
Element Consideration|1/10 mile Increment
Sign Function Not more than 2% out 75% of the required No lighting out of N/A No lights out of service
Lighting installation is service

functioning as intended

Roadway Function Not more than 2% out 920% of the required No lighting out of NiA No lights out of service
Lighting excepting knocked-down is functioning as
standards intended
DRAINAGE
Storm Obstruction Drains functional Cross-section area not No culvert blocked to N/A Nol more than 1/2 clopgged,
Drain obstructed: Rural the point of impairing bottom rotted, or joints
limited access: 90% drainage separated

Rural arterial: 85%%
Urban ltd. access: 90%
Urban arterial: 85%

Side Obstruction |Drain functional Cross-section area not |N/A No drain where 50% of Same as Storm Drain
Drain abstructed: Rural the cross-seclion is
limited access: 75% obstructed

Rural arterial: 75%
Urban ltd. access: 80%
Urban arterial: 80% |

Cross Obstruction |Drain functional Cross-section area not |N/A No drain where 50% of Same as Storm Drain
Drain obstructed: Rural the cross-section is
limited access: 80% vbstructed

Rural arterial: 80%
Urban 1td. access: 85%
Urban arterial: 85%

Roadside |Shape, No obstruction, proper |Bettom below the outsidel No buildup of No ditch where 50% of No bottom erosicn 12 in.
Ditch Obstruction |shape edge of pavement: Rural | sedimentation or the cross-section is or more, less than 1/2
(nonpaved) limited access: 3.0 ft; |vegetation that impedes |obstructed

Rural arterial: 3.0 ft; |drainage of roadway or

Urban limited access: causes property damage.

2.5 fr; Urban arterial: |No accumulation of

2.5 ft foreign material and

vegetation in ditches
that impedes flow of

water B
Median Shape, No ebstruction, proper |Bottem is Z ft or more |N/A KN/A Same as Roadside Ditch
Ditch Obstruction |shape below inside edge of
{nonpaved) pavement
Outfall Shape, Depth,|No obstruction, proper |Ditch bottom is at or N/A N/A Ditch bottom erosion not
Ditch Elevation shape within the lower 1/3 of more than 12 inches. lLess
distance between natural than 1/2 cross-section
ground and the design | obstructed
flow line
Curb Inlet|Obstruction |[Inlet functional 90% of opening not N/A Less Lhan 50% of inlet |Less than 50% of inlet
chstructed obstructed obstructed
Other Obstruction [Inlet functional B5% of opening not N/A Same as curb inlet Same as curb inlet
Inlets obstructed
Shoulder |Height or Ko weeds impairing !NUL more than 1% of Grass does not exceed No growth over 15 in. No clumping or excessive
Growth Appearance signs, safety devices, |vegetation exceeds 12 in. in rural areas high. No scalped areas |browning due to untimely
guardrails, or sight height limits below. er 8 in. in urban areas cutting
distance. Conforms to This excludes bania seed
Roadway Vegetation stalks & decorative
Control Policy flowers allowed to

remain for aesthetics.
The area shall be main-
tained in accardance
with the mowing guide.
Rural limited access: 24
in.; Rural arterial: 18
in.; Urban limited
access: 13 in.; Urban
arterial: 12 in.
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TABLE | (Continued)

California

5 mile Section
1/10 mile Increment

Florida

1/10 mile Sample

Louisiana

1 mile Section

Ohio
|2 mile Section

Pennsylvania

1/2 mile Section

Element. Consideration|
Slope Height or
Growth Appearance
Land- Appearance
scaping |

Tree Appearance,
Trimming |Obstruction
Turf Appearance
Litter Aesthetics
Roadway Accumulalion
Debris

Conforms to Readway
Vegetation Cantrol

At least 50% on sliding
scale excellent to poor

No obstructions

50% on sliding scale
excellent te poor

N/A

Mot more than 1% of
vegetation exceeds 24
in. high., This excludes
bahia seed stalks and
decorative flowers
allowed to remain for
aesthetics. The area
shall be maintained in
accordance with the
mowing guide

Vegetation is maintained
in a healthy, attractive
condition

No encreoachment of tree,
tree limbs or vegetatian
in or over travelway or
clear zone lower than
14 1/2 ft or lower than
10 ft aver sidewalks

Turf is maintained in a
relatively healthy
condition and moewing
area 90% free of
undesirable grass and
broadleaf weeds

Volume of litter does
net exceed 6 ft3 per
acre excluding roadway

pavemenl

Material accumlation is
no greater than 3/4 in.
deep in the traveled way
ar 2 1/4 in. deep in the
gulter

No unsightly landscaping

or growth obstructing
sight distance

No brush obstructing
sight distance or clear
view of signs, or brush

that creates fire hazard

at bridges or risks
damage to fence

No unsightly weeds

Right of way appears

aesthetically pleasing

No debris or trash on

or aleng curb and

shoulder that interferes

with preper drainage,
safety, or aesthetics

T
Same as abave

N/A

Nfa

N/A

No 1/10 mile section
with mere than 10 pieces|
of litter (one side of
road)

N/fA

Same as above

N/A

K/A

No unsightly growth

'"Keep PA Beautiful Day'
April before mowing
operations begin

Anti-skid accumulation in
curbed areas and on

structures removed in
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Status of Maintenance Management Systems

More than 20 years after the first highway maintenance man-
agement systems were implemented, a number of agencies have
never adopted one, whereas others have tried and then aban-
doned their efforts.

A majority of the operational systems are not complete in
that they lack either performance standards or quality standards
and, in many instances, both. Some systems appear to be little
more than cost-accounting mechanisms.

Of the 45 agencies that reported having maintenance man-
agement systems, only 14 have both performance standards and
quality standards, 4 have performance standards only, 13 have
quality standards only, and 14 have neither. South Carolina,
which does not have an MMS, reported having both perform-
ance standards and quality standards.

Importance of Performance and Quality Standards

The focus of early maintenance management systems on pro-
ductivity measures in many cases continues today. Productivity
is a measure of efficiency but not effectiveness. The difference
in the two can be illustrated by the analogy of a basketball
player who becomes disoriented and shoots the ball through his
own basket, scoring for the opposing team. He is performing
efficiently what he was trained to do but his effectiveness is less
than zero. Maintenance management systems that have only
productivity measures are not only failing to determine effec-
tiveness but may be inhibiting it through encouraging field forces
to take short cuts in their work in order to show better pro-
ductivity.

Performance standards and quality standards should provide
a measure of the effectiveness of the workers™ efforts, that is,
the quality of the work. Properly applied, they will provide a
measure of the extent to which the agency is achieving what
should be its goal of satisfying the public’s need for an adequate,
safe highway system.

Agencies that have not defined a level of service are ope.ating
under one that is determined by the workers in the field and
one that is highly inconsistent, because the workers’ perception
of quality may vary from place to place and time to time.

Inhibiting Factors

A number of factors inhibit the implementation of mainte-
nance management systems and deter maintenance managers

from seeking further improvement in existing systems through
the additional and full use of performance and quality standards.

First and foremost is the lack of any organized constituency
for maintenance. The public and the media may demand im-
provements to the highway system—the building of new roads
or bridges or the improvement of old ones. They might even
support bond issues or increased taxes to fund these improve-
ments. But there is no great outcry for improved maintenance
except to correct a localized problem, and certainly no support
for increased revenues for maintenance. This is especially true
if it is perceived that more money spent on rouline maintenance
means less for construction and other activities.

The lack of an organized constituency for maintenance affects
the legislative authorities who control transportation “purse
strings” and usually allocate funds to “grease the squeaking
wheel.” Legislators’ interest in maintenance usually begins and
ends with the satisfaction of the requests of their constituents
to correct localized problems.

Highway administrators are likely to react to the same per-
ception of the public's desires as the legislators, and at budget
time favor those activities in public demand. Many times, main-
tenance engineers have been told to conserve funds for the
construction program. Many administrators have no interest in
participating in the formulation of maintenance policy, and some
of them measure the quality of the maintenance organization
by its response to any special request that they make.

It is entirely possible that maintenance engineers’ own views
of the perceived lack of importance in regard to their programs
contribute to this lack of support from outside the maintenance
organization. This lack of understanding of the importance of
cultivating support is evident in the replies to Questions 7
through 10 of the Survey of Current Practice (see Appendix I).

Administrators” perceptions of a maintenance management
system are sometimes limited to its use as a budgeting tool with
which they can ask the maintenance managers to manipulate
their need for resources to achieve program objectives in order
to determine how specific reductions (either dollars or per-
centages) of their budget requests might be achieved. They are
not likely to support an effort to upgrade an MMS if the effort
is going to require cxtensive resources unless it can be shown
that positive benefits will result.

Recent moves toward more decentralized organizational
structures, particularly in larger agencies, have increased the
difficulty for maintenance engineers to secure compliance with
maintenance standards in some agencies. In having to operate
through increased layers of authority, maintenance engineers
have become remote figures to field personnel, who are ac-
countable to a district engineer whose portfolio includes many
activities in addition to maintenance.
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Another organizational problem is the field workers’ attitude
toward maintenance management systems mentioned in Syn-
thesis 110 (3). The promise made to them in the beginning that
MMS would help them work smarter but not harder has not
always been fulfilled, often for reasons beyond the control of
the maintenance organization. The workers are likely to view
with suspicion any “improvements” to an MMS that increase
their reporting requirements without any evident advantage to
them.

RECOMMENDATIONS

General

Given more than 20 years of maintenance management re-
search and the plethora of work already done, it is difficult to
suggest original research for general application. It would be
far easier to make suggestions for a specific agency. However,
there are conditions that merit consideration.

There has been much concern in recent years about the prob-
lem of technology transfer to local governments. Although this
concern is justified, the information gathered in preparing this
synthesis indicates that there is also a problem of some mag-
nitude in effectively communicating research results to the states
and provinces.

Participants in public forums, such as the AASHTO Main-
tenance Committee and TRB functions, continue to ask ques-
tions about subjects that have been thoroughly researched,
indicating that they are not using all the information available
and may not be aware of published research results.

It is becoming evident that, except in a few progressive agen-
cies, there has been a period of virtual stagnation following the
enthusiasm that marked the initial 10 vears or so after the
introduction of the principles of maintenance management.

Specific Suggestions

« An annotated bibliography of maintenance management
publications is needed to serve uas a reference for maintenance
managers.

Because of the volume of publications covering more than 20
years of research, it might be necessary to be selective in pre-
paring the proposed bibliography. If this is done, it should not
be on an age basis, because some of the earliest work is still
valid today.

« AASHTO, FHWA, and TRB should encourage transpor-
tation agencies to ensur'e that research results are reaching the
proper personnel.

From the repetitive questions asked about some subjects in
discussion sessions at AASHTO and TRB functions, it appears
that some maintenance engineers are unaware of sources of
published information. This probably applies to other practi-
tioners as well.

« The question of the relationship of quality standards and
tort liability should be resolved.

With one state removing all reference to quality standards
because of potential tort liability and another state eliminating
quality references for the same reason and then restoring them,
there is obviously considerable disagreement on this subject.
Although it is not established, the question of tort liability could

be an influencing factor with the many agencies that do not
have quality standards.

« There is a need to develop simplified procedures to involve
transportation administrators, executive levels of government,
legislators, and public representatives in the formulation of
maintenance policies and standards to broaden support for ad-
equate funding of maintenance programs.

Maintenance needs to have the same type of support that
construction programs achieve through the involvement of all
of the groups named above.

e The issue of cost-effectiveness (benefits/costs) of mainte-
nance management systems should be settled.

This is not strictly speaking a research need. Perhaps it could
be handled through a TRB session or through the AASHTO
Maintenance Committee with a number of case studies. However
initiated, a credible publication of the information is needed to
which those that raise the question from time to time could be
referred.

« Effectiveness (of lack of it) of maintenance job skills train-
ing.

¢ Improvement of management skills in maintenance orga-
nizations.

These two issues are presented together because there is a
possible causal relationship between the failure of well-developed
job skills training programs to produce desired results and the
need for improved management in the field. These issues should
be addressed by AASHTO and FHWA.

e There is a need for a procedure (indicator) to determine
the quality of maintenance at the activity level.

Most engineers responsible for maintenance in the larger agen-
cies will admit (some only when pressed) that they have no fully
reliable means of assuring compliance with the agency’s per-
formance standards. The means most often cited in response to
the Current Practices questionnaire was that the responsibility
lay with field managers or that high levels made periodic reviews.
(Author’s note: This might determine compliance with a level
of service but not necessarily performance standards.)

« TRB should encourage more multidisciplinary symposia.

Maintenance management would be enhanced if maintenance
engineers were exposed to the ideas of practitioners of other
disciplines, such as lawyers, human behaviorists, economists,
and others. The Sunday before the TRB Annual Meeting would
be a cost-effective time to schedule these meetings.

+ AASHTO, FHWA, and TRB should consider a Mainte-
nance Management Workshop for 1990 that would serve as a
general review of the status of MMS and answer as many of
the questions raised above as possible,

The last two maintenance management workshops assumed
a fairly uniform level of MMS implementation, which the work-
shops were designed to enhance. It has become evident that this
premise was far from correct and many agencies have need of
exposure to the basics. Maintenance Management 1990 could
ask three questions:

1. “Where are we?”
2. “How did we get here?”
3. “Where do we want to go?”
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APPENDIX A

SURVEY OF CURRENT PRACTICE

Agency

1. Does your agency have a formal Maintenance Management
System (MMS)?
(1)

2. Does your agency have a procedure, either as part of a
MMS or otherwise, to ascertain that work performed is of
acceptable quality?

(2)

If answer (2) is "ves", please explain on attached
sheet (s) or attach a copy of your procedure.

3. Does your agency have formal statements of "maintenance
service levels","thresholds cof acceptable deficiencies", or
other indicators of quality at the project or network level
either as part of a MM3 or otherwise?

(3) S

If answer (3) is "yes", please explain con attached

sheet(s) or attach a copy of vour procedures. Explain
how they are applied at the project and/or network
level.

4. Are your gquality indicators used for:

a. attaining management objectives? (4a)
b. budget control? (4b)
c. work plan adherence? (4c)
d. equipment utilization? (44d)
e. field safety? (4e)
f. maintenance of traffic? (4f)
g. fleet accident rate? (49g)
h. repair costs? (4h)
i. personnel management? (41)
j. office operations? (43)

If your answer to _any of the above is "yes'", please

explain on the attached sheet(s) or, if you have
provided a copy of your procedure, refer to the

appropriate section(s).




5. If your answer to gquestion 2 and/or 3 is "yes", were your
procedures:

a. developed "in house"? (5a)
b. developed by a consultant? (Sb)
c. adopted from another agency? {5¢c)
d. initiated by other means? (5d)

Please explain your reply to the above on the attached

sheet (s) .

6. If your answer to question number 2 was "yes";

a) how long have your procedures been in use?

(6a)
b) do you believe they provide good, fair
or poor indicators of the quality of
your program?
(6b)

7. Do levels of Management in your agency above the
maintenance organization use indicators of guality to rate
the maintenance program? (These might be official or
unofficial, fair or unfair, and might be explained by
anecdote.)

(7)

8. Do executive levels of government outside your agency use
indicators of guality to rate the maintenance program
(0fficial or uncfficial, fair or unfair)?

(8)

9. Does your legislative body express an interest in your
maintenance program using indicators of quality of its own?

(2)_

10. Do you evaluate media commentary as an indicator of the
quality of your maintenance program?

(10)

If your answer to 7,8,9 and/or 10 is "yes",
please explain on the attached sheet (s)

11. Has your agency conducted any formal studies or research
on quality indicators in maintenance by consultant or "in
house"?

(11)

If your answer to (11) is "yes", please explain on
attached sheet(s) or attach copies of studies and/or

research.

12. Are you aware of any research on quality indicaters in
maintenance currently in pregress?
o B

If your answer to (12) is "ves", please provide

information on the attached sheet(s)

13. Are you aware of any published or unpublished
manuscripts on indicators of quality in maintenance?
(13)

If your answer to (13) is "yes", please attach copies
of any in your possession or provide a list including
sources on the attached sheet(s).




14. Do you have any recommendations for research on
indicators of quality in maintenance?
(14)

If vour answer to (14) is "yes", please respond on
attached sheet(s].

15, Do you have any comments or suggestions?
(15)

If vour answer to (15) is "ves", please respond on
attached sheet(s).

Survey Completed by:

Name:

Title:

Address:

Telephone:

Person to be contacted for more information:

Name:
Telephone:

PLEASE MAIL COMPLETED SURVEY FORM WITH ATTACHMENTS TO:
Charles R. Miller, P.E.
2314 Mavis Circle
Tallahassee, FL 32301

PLEASE MAIL TO ARRIVE BY MARCH 15, 1987



APPENDIX B

HIGHLIGHTED RESULTS OF RESPONSES TO SURVEY QUESTIONS

The management of maintenance involves a number of ac-
tivities and concerns that affect the field operations and are
subject to and influenced by quality control procedures.

Questions 4a through 4j of the Survey of Current Practice
were propounded to determine how agencies are using quality
indicators in some of the related activities and areas of concern.
Table B-1 is a summary of responses to all questions.

Agencies answering “yes” to any part of Question 4 were
asked to provide additional information. Not all did so, and
some of the replies received were not responsive to the question.
Table B-2 provides a summary of how many agencies responded
and shows how many states are represented among the respon-
dents. The responsive replies are presented without qualification,
following cach part of the question:

4a. Are your quality indicators used for attaining manage-
ment objectives?

California:

The procedures adopted to implement the levels of service state-
ments are designed to assist in attaining management objectives.

Florida:

The Maintenance Condition Rating System is a tool for man-
agement to evaluate program effectiveness.

Georgia:

Maintenance standards are established to assure attainment of
desired levels of maintenance to provide uniformity and consis-
tency throughout the State. The standards define desired levels
of maintenance service, estimate work requirements in terms of
quantitative measurements, establish work methods that are most
effective and establish average daily production rates.

Hawaii:

Maintaining the highway at the desired maintenance level is a
management objective.

Towa:

To properly allocate our people and to provide an appropriate
level of service, we have identified service level highways and
generally respond to provide service to the higher service level
roads first when relatively equal needs are evident on different
service level roads. We do not specifically identify a separate
quality of maintenance except in the snow and ice removal pro-
gram.

Kansas:

Quality indicators are used o assure that operations are per-
formed in a manner that maximizes protection of the system
(network) and minimizes repeal maintenance,

Louisiana:
The quality-of-service objectives are established to protect the
State’s investment in transportation facilities and provide a min-
imally acceptable level of comfort and convenience to the trav-
eling public.

Montana:

Maintenance Management System budget component is used by
Districts to develop work plans based on available funding and
condition inventory. Top management requires performance at,
say, 90 percent of approved work plan and all work must be
accomplished within budget.

Oklahoma:

The needs studies and sufficiency ratings provide a basis for
prioritizing work on the system.

Pennsylvania:

Some managers use Quality Assurance results as indicators in
achieving management objectives.

South Dakota:

Procedures assist in attaining the objective of maintaining a safe
roadway and protecting the investment.

Utah:

Some annual maintenance inspections are conducted by the Dis-
trict Directors, Maintenance Engineers, Supervisors, Foremen
or Analysts. All state roads are inspected.

District of Columbia:

Procedures further the management abjective of providing better
riding surfaces.

Oakland County, Michigan:

The basic Maintenance Management system generales a com-
puterized report which shows at any time during the course of
the fiscal year where each district is in terms of comparison
between planned work and work completed. The report also

33
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TABLE B-1

SUMMATION OF RESPONSES TO SURVEY OF CURRENT PRACTICE

Agency

Question
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Alabama
Alaska
Arizona
Arkansas
California
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Connecticut
Delaware
Florida
Georgia
Hawaii
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[linois
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Massachusetts
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Mississippi
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New York
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8MMS is in pilot study
bynder development.

phase.

Implement department-wide 1/1/88.

CDid not reply to questionnaire.
dDid not complete questionnaire. Letter stated that Tennessee has
work is performed at a level of acceptahle quality.”

©Did not complete guestionnaire.

quality but has no objective criteria other than standards.

indicates for each work activity in each district how the district’s
productivity measures up to the standards for productivity that
have been set by the Department.

4b. Are your quality indicators used for budget control?

California:

The procedures adopted assign responsibilities for budget control.

Letter stated that MMS was developed in 1973

"no formalized system to ascertain whether routine maintenance

Montana:

The approved work plan must be accomplished within budget.

New York:

The procedures are part of a performance budget.

and Wyoming feels that it has improved overall



TABLE B-2

RESPONSES TO QUESTION 4 OF SURVEY OF CURRENT
PRACTICE

Question 4 a b ¢ d e f g h i j

Agencies 34 31 31 31 31 31 31 31 31 31
Responding
to Survey

Question

Number of 31 30 29 29 29 29 29 29 29 29
States

Represented

Agencies 21 11 14 9 9 8 3 5 9 1
Responding

Yes to

Survey

Question

Number of 19 10 12 T & 8 3 3 8 1
States
Represented

Pennsylvania:

While not part of the work quality indicators, budget control
has standards and is monitored.

Utah:

Adopted procedures provide for budget control.

4c. Are your quality indicators used for work plan adherence?
California:

The procedure provides respansibility for work plan adherence.

Pennsylvania:

While not part of the work quality indicators, work plan ad-
herence has its own control procedures.

Utah:
Adopted procedure provides for work plan adherence.

4d. Are your quality indicators used for equipment utiliza-
tion?

Pennsylvania:
Equipment utilization has its own indicators and is monitored.
South Dakota:

Equipment utilization dictated by performance standard provi-
sions where applicable.

35
4e. Are your quality indicators used for field safety?

Florida:

Field safety is constantly monitored.

Pennsylvania:

Field safety is evaluated during field quality assurance checks.

4f. Are your quality indicators used for maintenance of
traffic?

Pennsylvania:

Work zone traffic control is evaluated during field quality as-
surance checks.

4g. Are your work plan indicators used for fleet accident
rate,

4h. repair costs,

4i. personnel management, or

4j. office operations?

Pennsylvania:

In one form or another, these areas all have standards, indicators
or statewide averages which are maonitored.

Author’s note: Pennsylvania was the only agency that re-
sponded to all of the above questions and probably represents
the thinking of most agencies that have a maintenance man-
agement system. Many agencies who answered '‘yes” to some
of Questions 4a-4j could have considered the facts to be so
obvious that expansion was not necessary.

Maintenance engineers need to be concerned not only with
their own indicators of the quality of their program but with
the indicators (perceptions) of others. This concern is necessary
not only as a duty to the public but also (and more pragmati-
cally) because quite often the “others” are in a position to
influence or directly affect the maintenance program.

Three questions (7-9) were asked on the survey in an attempt
to learn what indicators might be used—or at least the re-
sponders’ perception of them. Question 10 asked about the eval-
uation of media commentary. The responses are summarized in
Table I-1.

A majority of those responding indicated a belief that indi-
viduals outside of their maintenance organization had no in-
dicators (perceptions) of the quality of their operation even
though the guestions pointed out that those indicators could be
official or unofficial and fair or unfair. Reality is probably better
observed by the agency (Kansas) that responded, “Opinions,
like noses, are possessed by everybody.” This truism should be
of interest and concern to all maintenance engineers.

Based on the author’s experience, all four questions should
have been answered “yes,” but only four agencies did so.

Selected agency comments on questions 7 through 10 appear
in Appendix I.



APPENDIX C

PENNSYLVANIA QUALITY ASSURANCE
EVALUATION FORMS

BUREAU OF MAINTENANCE AND OPERATIONS

QUALITY ASSURANCE EVALUATION

LIQUID BITUMINOUS SURFACE TREATMENT (711-7124) - 3/87

EVALUATOR

DATE

SR SEG

SEG

DISTRICT
COUNTY

FOREMAN ___ # ___

. TRAFFIC CONTROL

2. CLEAN SURFACE

3. CRACK SEAL

4. POTHOLES PATCHED

5. OIL TEMPERATURE

6. SURFACE TEMPERATURE
7. OIL AFPLICATION RATE

8. AGGREGATE APPLICATION
RATE

9. SPRAY PATTERN

SCORE

COMMENTS

SCORING SUMMARY
SECTION &

TOTAL

NO. ITEMS
RATED I A

WEIGHTED
FACTOR

WEIGHTED

AYG. SCORE
. SCORE A

(] S—

DAY SURFACE

2. BASE

w

. ROLLING PATTERMN

4. OPERATIONAL SEQUENCE

SCORING SUMMARY
SECTION B

TOTAL

NO. ITEMS
RATEQ IN B

WEIGHTED
FACTOR

WEIGHTED

AV¥G. SCORE
L] SCORE B8

a3

. WIDTH
2. LONGITUDINAL JOINT
3. END NOZZLES

4. CONSISTENT MATERIAL FLOW

" SCORING SUMMARY
SECTION €

TOTAL

MO. ITEMS
RATED iN C

WEIGHTED
FACTOR

WEIGHTED

AYG. SCORE
[ SCORE ©

FINAL SCORE

(TOTAL WEIGHTED SCORES)

ACTIVITY RATING

4.75 = 5.00
365 = 474
2.30 = 3.64

LESS THAN 2.30

VERY GCOD

GooD

MINIMUM ACCEPTABLE
UNSATISFACTORY

ACTIVITY RATING IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE SCORED LESS
THAN THREE OR IF ANY SECTION B ITEMS ARE SCORED LESS THAN TWO.

Surface Treatment
Quality Assurance Evaluation Indicators

Traffic Control

1. Nene-heavy and/or high speed
traffic on roadway.

3. Traffic kept off of fresh
material until cured, or
minimal traffic control for
low volume-low speed traffic.

5. Traffic detoured or pilot car

used.

Clean Surface

1. Dust, mud, chips or shoulder
cutting debris on pavement.

3. No sweeping but roadway
mostly clean.

5. Clean surface.

Crack Seal

1. Required, not done,

1. 80% cof required sealing done.
5. 100% of required sealing done,

Potholes Patched
1. Patching required but not

done.

3., Few small holes, <1/2"
deep.

S. No patching required/fall
patched.

0il Temperature

1. Outside of temperature
application bands of vendor's
material certification.

Within temperature application
bands of vendor's material
certification,

W

Surface Temperature
1. <60 degrees F.
5. 60 degrees F or more.

0il Application Rate

1. Toco light or toc heavy varied
by »10% from Design; no design
prepared or distributer not
calibrated.

. According to design for most

areas of job.

According to design, adjusted

where required, and varied

<10% from Design.

wn

wWidth

1, 0il and/or stone spread too
narrow or too wide.
(>»10% of jab}.

3. Minor deviations from
width.

5. Covers existing pavement 100%
- no deviations.

full

End Nozzles

1. No end nozzles on
distributors.,

3. End nozzles on all
distributors, both ends of
spray bar used %0-95% of Jab.

Agq
T

Spr
1

Dry
1.
3.
Sia

Bas
l:

B

5w

Rol
1
£

5z

Qpe
i
B

regate Application Rate

Too light or toc heavy with
streaks, varied by >10% from
Design, stone chipper not
calibrated, or no design
prepared,

Good for most areas of job.,
According to Design for all
areas of job.

ay Pattern

Streaking visible on one or more
nozzles.

Uniform coverage - mincr pattern
visible at beginning only.
Uniform coverage - no pattern
visible.

Surface
Wet .
Dry with minor damp areas <10% of job.
Completely dry.

e
Obvious base failures, no corrective
action taken where required.

Minor base failure, %0% of areas
repaired; all base failures repaired

in accordance with procedures in 711-7126
with some exceptiens,

Base failures repaired in accordance

with procedures in Activity 711-7126.

ling Pattern

One roller with backrolling, steel
rollers only, or rubber tire contact
pressure <35 or »55 psi.

Rubber tire and steel rollers with
no steel wheel bkackrolling.
Sufficient rubber tired rollers to
cover full width in one pass, proper
rolling technigue and contact tire
pressure.

rational Sequence

Operations unceordinated.

Minor delays and problems resalved

quickly with orderly, well-organized
solutions.

Operations well coordinated-no delay,
problems or confusion.

Lengitudinal Joint

3.
4.
5.

Centerline streak or overlap obvious.
Minor deviations on < 5.0% of job.
Minor deviations eon < 1% of job.

No centerline streak or overlap
obvious on 100% of jeb.

Consistent Material Flow

3.
B

Numerous routine delays for oil
or stone deliveries.

Routine delays 10 min avg.
Delays < 5 min. avg., for oil or
stone deliveries.

9t



BUREAU OF MAINTENANCE AND OPERATIONS
QUALITY ASSURANCE EVALUATION

SHOULDER CUTTING (711.7215) - 3/87

EVALUATOR DISTRICT _
DATE COUNTY
SR SEG SEG FOREMAN N S
SCORE COMMENTS
A 1. SLOPE e : R T S R S
2. LONGITUDINAL GRADE et A A S S S R B R S S
3. WIDTH : CUT AREA — emEngis
4. WIDTH - FILL AREA A e
5. POTENTIAL FOR EROSION R LTS A — S— e
6. DROP - OFF S St e A i omsrnaneE .
SCORING SUMMARY TOTAL NO. ITEMS AVG SCORE WEIGHTED WEBGHTED
SECTION A RATEQ IN A A FACTOR SCORE A
_— — —_— ar priE
8. 1. GRADED MATERIAL REMOVED
FROM DRAINAGE FACILITIES ’ . » "
2. COMPACTION e - .
B RANEMENTICUEANT o e qomnisisesn o e 8 e S Y b e AR R e S5
oy T S | MEET | e ors
— Su— —— e

FINAL SCORE

(TOTAL WEIGHTED SCORES)}

ACTIVITY RATING

475 = 5.00 VERY GOOD

365 = 474 GOOD

2.30 = 3.64 MINIMUM ACCEPTABLE
LESS THAN 2.30 UNSATISFACTORY

ACTIVITY IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE

SCORED LESS THAN THREE.

Shoulder Cutting 3/87
Quality Assurance Evaluation Indicators

Slope
L.. Non-uniform slope.
5. Uniform slope = 3/4" to 1 1/2" per foot.

Longitudinal Grade

1.. Non-uniform grade - potential for water pocckets,
3. Uniferm grade, minor depressions,

5. Uniform grade, no depressions,

Width - Cut Area

I.. Improper width,

J. Proper width. Non uniform.

3. Proper width, uniform to tece of cut slope, per field conditions.

Width - Fill Area
I. Improper width.
S. Proper width, edge of fill, face of guiderail, per field conditions.

Potential for Erosion

I. No grade established to flow lines.

2. Lip not removed from fill section, bleeders not cut or flow line
blocked,

3. Minor debris in drainage facilities, bleeders cut under guide rail,
or side dozing scheduled, no lip in fill sections.

5. Flow lines established-material compacted where required, no lip
in £ill sections, bleeders cut under quide rail or side dozing
scheduled.

Drop Off
I. Greater than 1",
5. No Drop-off, less than 1",

Graded Material Removed from Drainage Facilities

1. Loose material not removed from drainage facilities or lip
blocking shoulder drainage from entering inlets/pipes.

3. Minor handwork done to facilitate drainage - water can
enter drainage facility,

5. Drainage facilities functicning - no graded material obstructing
run-cff.

Compaction (As Conditions Permit)

1. No compaction.

3. Compacted, minor movement.

5. Compacted, no movement under roller.

Pavement Clean

1. Broom not used,

3. Broom used, pavement not clean.
5. Broom used, pavement clean.

Lg



BUREAU OF MAINTENANCE AND QPERATIONS Stockpile Management
QUALITY ASSURANCE EVALUATION Quality Assurance Indicators

STOCKPILE MANAGEMENT . 3/a87

Chemical Covering Equipment Heaters
EVALUATOR STOCKPILENO. 1. Not covered. 1. Nene
DATE LOCAL NAME 3. Partially covered, >%0%. 3. Insuff::.cient q-ual?t*_ty.
5. Completely Covered 4, Sufficient guantity-pocr
DISTRICT STATE ROUTE layout or condition,
Chemical Condition 5. Sufficient guantity for egquip-
COUNTY SEG OFFSET 1. Unuseable material. ment assigned - accessible.
3. Useable, some lumps or
pechE COMMERTS foreign material mixed. Lighting
R 5 CHRECALUCOVERING = o e o o s 0 T B 8 o 0 S o B BT R e S oY S RS H 5. Free flowing, non 1. None
contaminated. 3. Illuminates loading area only.
2 CHEMICAL CONDITION | FNEGR 5. Sufficient illumination.
Hot Pile Covering*
T PI VERING e A R T A R A A S R N P M A S e A R : .
22 HUEPRCE covey 1. Not covered. Site Maintenance
4, HOT PILE CONDITION e R R K 8 A B, B L B 5 S B R S - 3. Partially covered, »>90%. 1. Disorganized and untidy.
5. Completely covered. 5. Neat and orderly-properly

% A8.CoMCmOoN S IR R RS AR AR EARES planned and developed.

& EQUIPMENT HEATERS ... ........ AR T T , Hot Pile Condition
1. Unuseable material, Housekeeping - Winter
w il rm"‘::'. "‘:m' m ‘:3::? 3. Useable, some lumps or 1. No afge: storm yard cleanup.
foreign material mixed. 3. Majority of chemical spillage
e 5. Free flowing, non cleaned up.
== e contaminated. 5. All chemical spillage cleaned up.
B. 1. LIGHTING o — 0 B TR A SN A W R e
Anti Skid Condition Plow Storage
2. SITE MAINTENANCE B LT LT LT T erersssassinessanaaas 1. Frozen, unable to break 1. Not accessible for efficient mounting
1. HOUSEKEEPING - WINTER B A S S R down with loader. 3. Accessible-not blocked for efficient
3. Frozen, able to break down mounting cr not stored on stable
L PLOWSTORAAE =~ o e e e e SRR AR R o with loader or foreign surface.
SCORING SUMMART ToTaL | mo.Ems | ava scons WEOHTED woans material mixed. 5. Accessible and blocked - stored on
SECTION 8 RATED IN & B FACTOR SCORE B 5. Free flowing, non stable surface.
= contaminated.
— LY
FINAL SCORE (TOTAL WEIGHTED SCORES) *Anti skid with more than 20% salt added is considered to be a hot pile.
ACTIVITY RATING 4.61 = 500 VERY GOOD —_—
= 460 . GOOD _
220 = 479 MINIMUM ACCEPTABLE g
LESS THAN 220 UNSATISFACTORY

ACTIVITY IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE
SCORED LESS THAN THREE

8¢



BUREAU OF MAINTENANCE AND OPERATIONS

QUALITY ASSURANCE EVALUATION

PIPE REPLACEMENT (711-7324) - 3/87

EMALUATOR DISTRICT
MATE S COUNTY
¥ SEG OFFSET.. - FOREMAN
SCORE COMMENTS
& 1. GRADE LINE ESTABLISHED . ... ... . .. . .. ... ..
2 INLET AND OUTLET FLOW
ESTABLISHED e s T e g e A B TR
3 LOCATION — AR
£ SIIE e e ke 2 S SR S B
SCORING SUMMARY TOTAL NO. ITEMS AVG SCORE WEIGHTED WEIGHTED
SECTION & RATED IN A A FACTOR SCORE A
= | e e as0
B 1. TRENCH WIDTH P P T R e B T S
2. UNSUITABLE MATERIAL e N B O e o b e e R RN Sy Ty Y
3. BEDDING —
4. JOINTS =S =)
5. DEPTH OF COVER el RN RSN B e R SR R
8. BACKFILL .
SCORING SUMMARY TOTAL | WO.ITEMS AVG. SCORE WEIGHTED WEIGHTED
SECTION B RATED IN B B FACTOR SCORE B
1 e .30 —
G.. 1. PAVEMENTICUTTING. oo oot ions s 5o onm s 01 5o S o e
2 PIPE ALIGNMENT o L s e e (e SN AL
3. END TREATMENT i
4. DAMAGED PIPE R B G TR A R R L R S
5. LENGTH
SCORIMG SUMMARY ToTAL | WO mEms AVO. SCORE WEIGHTED WEIGHTED
SECTION © AATED In € < FACTOR SCORE €
— —_— oz
FINAL SCORE (TOTAL WEIGHTED SCORES)

ACTIVITY RATING

4.75 = 500 VERY GOOD =
365 = 474 GOOD
230 = 364 MINIMUM ACCEPTABLE

LESS THAN 230 UMSATISFACTORY —

ACTIVITY RATING IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE SCORED LESS
THAN THREE QR IF ANY SECTION B ITEMS ARE SCORED LESS THAN TwO.

Pipe Replacement 3/87
Quality Assurance Evaluation Indicatcors

Grade Linc Established Unsuitable Mater:al

1. Improper slope. Unsuitable material not remeved

1. Grade slightly irregular- {Ref: RC30}.
min. slope 1/4"/ft, 3. Unsultable material removed

. Uniform slepe minimum insufficient depth >6" <l12",

Liaiey, 5. Unsuitable material removed-praoper
depth (Ref. RC30 & Pub. 40§),

Inlet/Outlet Flow Established

l. Inlet & outlet ditches Bedding
restricted >30%. 1. No bedding.

3. Inlet & outlet ditches 2., Insufficient depth {<4"); not compacted
partially restricted <30%. and/or no cradle,.

5. Inlet & outlet ditches open- 3. sufficient depth (>4"); not compacted
no restrictions. and no cradle.

4. Sufficient depth (»4"); not compacted
or no cradle.

Location 5. Sufficient depth (24"); properly

s e in wrong location- compacted and properly shaped cradle,

ew or location}.

5. Pipe in proper locatien, Joints

1, Ne joint filler (caulk, mortar or
bands) .

Size 2. Pipes net joined properly.

1. Reduced size of existing 1. Improper sealant or mismatched bands.
pipe or installed 36" or 4. Slight misalignment (vertical or
greater w/o hyd, study. horizontall.

3. Replace existing 13" in kind 5. Pipes properly mortared or joined.

5. Install 18" up to 35":

Ji" and greater replaced Depth of Cover
with hydraulic study. 1. Less than 6" cover to subgrade
(where possible to attain)

Trench Width 5. » 6" cover to subagrade or not

1. Too narrow <2' wider than possible to attain.
pipe diameter.

2. Too wide »3' wider =han Backfill
pipe diameter. 1. Using exist excavation-ne compaction,

4. Sufficient width-width 2. Using exist excavation-w/compaction.
varies from 2' to 3' wider 3. 2A or ZRC material compacted in lif:ts
than pipe diameter. >4,

5. Meets RCID & 30 requirements.* 5. 2A or 2RC material oroperly

compacted in 4" lifts.

Pavement Cutting Damaged Pipe

1. Not cut 1. Damaged ends and/or holes in

3. Jackhammer. pipe.

5. Saw cut. 2. Damaged ends or major unregaired

coating damage.

Pipe Alignment 3, No end damage-minor unrepaired

l. No daylight visible. coating damage.

2. >3" deviation in 4. No end damage-coating damage
alignment. repaired.

3. Minor misalignment { <3" 5. No wvisible damage.
deviation in alignment].

5. Perfect alignment. Length

. Inlet and outlet ends do not
meet existing flow lire/fslope.

End Treatment 3. Inlet within 6" of flow line

I. No end treatment(s). and outlet within 12" of proper

3. Loose field stone end wallis). supported length.

4. Good dry wall inlet end. S. Inlet and ocutlet ends meet

5. Concrete, masonary or treated existing flow lines/slope.
timber head wall; inlet; or
flared end section scheduled,

* 2' wider then pipe diameter up ta & including 48" pipe, wider for
pipe diameter greater than 48". Width to trench wall measured at bell

hand.
tional width permitted one
allation.

Additional width permitted for safety to protect

side to handle running water

workers.
durin

6E



BUREAU OF MAINTENANCE AND OPERATIONS
QUALITY ASSURANCE EVALUATION

MECHANIZED PATCHING (711-7122) - 3/87

EVALUATCR DISTRICT
DATE COUNTY
SR SEG CFFSET SEG_______ OFFSET____ FOREMAN ¥

SCORE COMMENTS

A. 1. BASE REPAIR

2. CAACKS SEALED s e A

3. POTHOLES PATCHED -

4. SURFACE CLEAN T AR R R R A G ST AT A e e
BBURERCEIBRN 0000 i i g S s A S Ao A At e L £ S e e B

6. TACK COAT APPLIED — e e b L TR PR R P R R

7. MATERIAL TEMPERATURE

8. COMPACTICN RSP

9. PROPER DEPTH

‘ SCORING SUMMARY TOTAL | NO.ITEMS | AVG. SCORE WEIGHTED WEIGHTED
SECTION & RATED IN A A FACTOR SCORE A
i —— - as0
8 . ARTEMPERATURE oo e i o G S e G e R e e e
2. PAVEMENT TEMPERATURE it i oot tie it a s it iia sttt cannsaans
3. LONGITUDINAL JOINT e Eimmiehspaese et ey e ey e e B sl st o e v nrror e s o oo
A TRANSVERSE JOINT o s e ol S D0 B R D oo G e i L T SR
SCORIMG SUMMARY TOTAL | WO ITEMS AYG. SCORE WEIGHTED WEGHTED
CTION 8 RATED 1N 8 o FACTOR SCORE B
TR a3
G A HATGHES CUT" i vmms s s00a oy e N s S8 s M0 5 i e o o 0 e 0 S e e o S
2. SURFACE TOLERANDE . it eii gt st s in /e 3 mtes o) e oo ot ot et e 0 o e A
& TRAFFICCONTRAOL: o el o D i i i o L D D s i e R
d: PATCHES LOCATED. o o i e s e ol s bR 4 i AR e T i, 50 B0 B0 ) R SR8 6 e
B PROPERAMIDTHT o i amiain i ot e s o o e B ] B ot S AT A A By
6; CONSISTENT:-MATERIAL FLOW ol aiai sl s pi g il o e it o
SCORING SUMMARY TOTAL | WO.ITEMS | Aava SCORE WEIGHTED WEIGHTED
SECTION C© RATED M € e FACTOR SCORE €
|
:l S LE
FINAL SCORE (TOTAL WEIGHTED SCORES)

ACTIVITY RATING 475 = 5.00 VERY GOOD
165 = 474 GOOD
230 = 1.64 MINIMUM ACCEPTABLE
LESS THAN 2.30 UNSATISFACTORY
ACTIVITY RATING 1S UNSATISFACTORY IF ANY SECTION A ITEMS ARE SCORED LESS
THAN THREE OR IF ANY SECTION B ITEMS ARE SCORED LESS THAN TWO.

Mechanized Pa

ing 3/87

Quality Assurance Evaluation Indicators

Base Repair

1. Obvious base Zailure, no
corrective action taken
where required.

3. Minor base failure - 90%
of area repaired.
5. All base repaired per

standard.

Cracks Sealed
1. Reguired, not done.

3. 80% of required sealing

5, 100% of required sealing
done.,

Potholes Patched

1. Reguired, not done.

3. All holes > 1" deep
patched.

5. None reguired - 100%
patched.

Surface Clean

1. Sweeping required, not
done.

3. Broom used pavement not 100%
clean.

5. Broomed, pavement clean.

Surface Dry

1. Wet,

3. Damp areas.

5. Completely dry.

Tack Coat Applied (ID only

Except AC-5)

1. None or 75% covered.

3. 75%% to 99% covered.

5. 100% covered (408 section
460.3 (b} .

Material Temperature

1. Outside of temperature
applicatien bands of vendor's
material eertification or 408
spec.

5. Within temperature
application bands of vendor's
material certification or 408
spec, (Sec, 401.32 (G)].

Compaction

1. Incorrect compaction eguipment
or incorrect rolling pattern.

3. H & B paver - 1 steel wheel; other FB
paver-2 similar steel wheel;ID paver-
Tandem and 2 wheel or rubber tire.

5, FB paver - tandem & 3 wheel, ID
paver - vibratory tandem & 3 wheel or
tandem, three wheel & rubber tire.*

* Short Section-Vibratory roller only
permitted. 408 Section 401.3(h}.

Proper Depth**

1. Not per standard for material used.
5. Per standard for material used,

** Maint. Manual Chapter 3 Section 1

1* FJ-1 & FB-1:1 1/2" ID-2;

ic-3.

o
2

Alr Temperature

1. € 40 degrees entire project or
before April 1 or after October 31.

2, < 40 degrees for 50% project.

3. « 40 degrees for 10% project,

4. 40 to 60 degrees - 100% project.

5. > 60 degrees - 100% project.

Pavement Temperature

1. ¢ 40 degress entire projoct.
2. < 40 degrees for 50% project,
3. < 40 degrees for 10% project.
4, 40 - 60 degrees 100% project.
&

. » 60 degrees 100% project.

Longitudinal Joint*#**

1. No 3" overlap on previously placed

lane, irregular rough joint.

3" overlap non uniform, irregular

rough joint, rake used.

3, 3" overlap, 90% uniform,broom or
lute coarse aggregate onto unrolled
lane,

4. XXX

5. 3" overlap uniform, broom or lute
coarse aggregate onto unrolled lane.

***Disregard 3" limit on narrow roads
with FB material,

[

or



Transvarse Joint (ID Only)

1
S

3.

None - edge not straiqght
Reller moves over rounded
edge, jolint not trimmed to
I-section depth.

Roller maves over rounded

slope - Jolnt trimmed, not
tacked.

Roller moves over rounded
slope - joint trimmed, tacked.

Bulkhead or saved jeint,
tacked, straight-edge, smooth
joint - (Ref. 408, Section
401.23(J)2).

Notches Cut (ID only)

[

4,

None

Notches not cut to standard.
Standard notches cut same day
- delayed operations,
Standard notches cut same day
- no delay,

Notches cut according to
standards, cut ahead of
operations located by

cut with saw or

Surface Tolerance
1

Na straight edge on project,

neged,

Straight edge used, some
irregularity > 3/18".
XX

Straight edge used,
irregularities < 3/16".
(Ref. 408, Sec. 401.3(k)

Traffic Control

b

LS I S

Mone - heavy and/or high speed
rraffdie.

One flagger at paver location.
Flaggers - each end.

Flaggers - pass flag or radios.
Adequate traffic contrel - newly
complete course attained stability

and adhesion, material <140 degrees.

Patches Located

o N

wn

Not lecated.

Some patches located.

General area located.

Located by foreman or other crew
members.

A.M.M, locates patches with paint
or keel.

Proper Width

1a

Finished width tec narrow or too
wide.

Finigshed width accurate for 90%
pr. ject.

Minor deviations from full width,
width accurate 91-9%% of project.
Covers existing pavement 100%, nao
overlap.

Consistent Material Flow****

1.

e

55

Numercus delays in material
deliveries.

Qccasional > 20 min. delays in
material deliveries.

Routine delays exceeding 10 min,
No more than two delays > 5 min.
in material deliveries.

Delays < 5 min. in material
delivery.

*wx*Not Applicable-FOB projects or

rental trucks-comments to note
problem and action taken.

84



BUREAU OF MAINTENANCE AND CPERATIONS

QUALITY ASSURANCE EVALUATION

EVALUATOR

MANUAL PATCHING (711-7121) - 3/187

DATE

SR SEG

SEG

DISTRICT
COUNTY

FOREMAN

A 1. DRAINAGE
2. BASE REPAIR
3. CUTTING
4. CLEANING

5. TACKING®

MG

& =

1. MATERIAL CONOITION

8. COMPACTION

SCORE

COMMENTS

SCORING SUMMARY
SECTION A

TOTAL

NO. ITEMS AVG. SCORE WEIGHTED WEISHTED
RATED IN A A FACTOR SCORE A

B. 1. MARKING

u

. SEALING

©

. CLEAN UP

-

. RIDEABILITY

5. SAFETY

SCORING SUMMARY
SECTION B

TQTAL

NO. ITEMS AVG. SCORE WEIGHTED WEIGHTED
RATED IN B L FACTOR SCCRE B

FINAL SCORE

(TOTAL WEIGHTED SCCRES)

ACTIVITY RATING

475 = 500 VERY GOOD

365 = 474 GOOD
2.30 = 3.64 MINIMUM ACCEPTABLE
LESS THAN 2.30 UNSATISFACTORY

ACTIVITY IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE

SCORED LESS THAN THREE.

Manual Patching 3/87
Quality Assurance Evaluation Indicators

Drainage

1. Obvious water problem - no
corrective action taken,

3. Obvious Water problem - temp.
repairs done to correct or
programmed.

5. Obvious water problem -
permanently corrected.

Base Repair

1, Cbvious base failure - no
corrective action taken.
3. Surface repairs made. Base

repairs are programmed.

5, Obvious base failure - base
failure corrected.

Cutting*

1. Cutting not done,

2, Sides not cut vertically,.

3. Cut from outside=in.

5. Cut inside-out w/vertical

sides.
Cleaning
1. Free water or debris in hole.
4. Broomed - properly cleaned.**
5. Compressed air-properly
cleaned.

Tacking**»
1. Not tacked (where required)
or improperly applied.
3. Non-uniform film=-<100% coverage.
5. Uniform film-100% coverage.

Filling

1, Material placed to improper
depth, corners not filled.

3. Material shoveled inta hole
to proper depth, material
distributed w/rake,

5. Material shoveled intc hole
to proper depth, material
distributed w/
corners properly filled.san#

* Wwith District appreval, not required if roac
y scheduled for same construction
ggregate, gra
base - broomed - preoperly cleaned - may he scored a
Tacking not required with cold mix.

able with cold stockpi

overl
w IF pa

h is to ke placed cn

o

*#%* Rake is permiss

Material Condition

1. Hard, lumpy, stripped,
crusted cold mix or
unworkable hot mix.

3. Useable with reduced
workability.

€. Within temperature
specifications, workable.

Compaction

1. No compaction, truck : used
for compacticn, not compacted
in corners or spillage not
removed from adjacent surfaces

i. Compacted, edges not praoperly
pinched.

41, Properly compacted w/
plate,

3. Properly compacted w/essick
vibratory roller or 4-5 ton
raller.

ibratory

Marking

1. No holes marked.

3, Some holes marked.

5. All holes properly marked.

Sealing (Optional)

1. Wrong material,

3. Proper material, non uniform
applicaticon, nol sanded,

5. Proper material, uniform
application, sanded.

Clean-up

l. Debris left on pavement and or
shoulders.

5. Area properly cleaned.

Rideability

l. Any depression or bump »1/2".

3. Depression or bump between 1/4"
& L/2".

5. Na depression cr bump >1/4%.

Safety

l. Improper persoral prote
devices.

3. Minor infractions ncted.

5. No infractions noted.

preparation for

r native stong

mix.

(44



BUREAU OF MAINTENANCE AND OPERATIONS

QUALITY ASSURANCE EVALUATION

LEVELING (711-7131) - 3/87

EVALUATOR DISTRICT

DATE COUNTY

SR SEG SEG FOREMAN A
SCORE COMMENTS

A. 1. BASE REPAIR
CRACKS SEALED
POTHOLES PATCHED
SURFACE CLEAN
SURFACE DRY

TACK COAT ARPLIED

[

~

. MATERIAL TEMPERATURE
8. COMPACTION

ICOMMNG SUMMAAY
BECTION A

. AIR TEMPERATURE
PAVEMENT TEMPERATURE
LONGITUDINAL JOINT
TRANSVERSE JOINT

I

SCORING SUMMARY
SECTION 8

TOTAL HO. ITEMS AvQ. SCORE WEIGHTED WEGHTED
.

o

. NOTCHES CuT
SURFACE TOLERANCE

L )
E
E
a
]

FINAL SCORE

(TOTAL WEIGHTED SCORES)

* ACTIVITY RATING

475 = 500 VERY GOOD —
185 = 474 GOOD S
230 = 364 MINIMUM ACCEPTABLE —_—
LESS THAN 2.30 UNSATISFACTORY P

ACTIVITY RATING IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE SCORED LESS
THAN THREE OR IF ANY SECTION B ITEMS ARE SCORED LESS THAN TWO.

Leveling 3/87
Quality Assurance Evaluation Indicators

Base Repair

1. Obvious base failure, no
corrective action taken.

3. Obvoius base failure, 90%
of areas repaired.

5. All base repaired per
standard.

Cracks Sealed

1. Required, not done.

3. BO0% of required sealing
done.

None required or 100%
sealed.

w

Potholes Patched

1. Required not done.

3. 80% of reguired patching
done.

5. None required or 100%
patched.

Surface Clean

1. Sweeping required, not done.

3. Broom used, pavement not
100% clean.

5. Broomed, pavement clean.

Surface Dry

1. Wet.

3, Damp areas.

5. Completely dry.

Tack Coat Applied (ID Cnly-

Except AC-5)

1. Nene

3. 75-99% coverage.

5. 100% coverage (408 Sec.
460.3(B).

Material Temperature

1. Outside of temperature
application bands of vendor's
material certificaticon or
408 spec.

5. Within temperature application
bands of vendor's material
certification or 408 spec,.
(Sec. 401.3(c),

Compaction

1. Incorrect compaction egquipment
or incorrect rolling pattern.

3. H & B paver-1 steel wheel; other
FB paver-2 similar steel wheel
rollers; ID paver-tandem & 3 wheel
or rubber tire.

5. FB paver-tandem and 3 wheel; ID
paver-vibratory tandem & 3 wheel or
rubber tire tandem, 3 wheel & rubber
tire.

Air Temperature*

1. < 40 degrees, entire project.

2. < 40 degrees, for »25% of project.

3. < 40 degrees, for <25% of project,

4. 40 to 60 degrees-100% of project.

5. > 60 degrees, 100% of project.

* Air temperature below 50F, trucks
must he insulated and tarped.

Pavement Temperature

1, < 40 degrees, entire project.

2. < 40 degrees, >25% of project.

3. < 40 degrees, <25% of project.

4. 40 to 60 degrees, 100% of project.
5. > 60 degrees. 100% of project.

Longitudinal Joint**

1. No overlap, irregular rough joint,

2. 3" non uniform overlap, raked
irregular, rough joint.

3. 3" overlap, 90% uniform, broom or
lute.

5. 3" uniform overlap, broom or lute
coarse aggreqgate onto unrolled lane.

** Disregard 3" limit on narrow roads
with FB material.

Transverse Joint-(ID only)

1. None-edge not straight.

2. Roller or traffic moves over
rounded edge, joint not trimmed.

3. Roller or traffic moves over
rounded edge, joint trimmed, not
tacked,

4. Roller or traffic moves over
rounded edge, joint trimmed and
tacked.

5. Bulkhead or sawed joint, tacked,
straight edge, smooth, 408 sec.
401.3(X).

£P



Nogtches Cut (ID Only >1")

1. None

2. Not cut to standard.

3. Standard cut, cutting
delayed operations,

5. Standard cut, did not
delay operations,

Surface Tolerance (Hot Mix])

1. No straight edge on
project.

2. Straight edge on job, not
used.

3. Straight edge used, > 3/16"
irreqularity.

5. Straight edge used,
irregularities < 3/16"
408 Sec. 401.3(X).

Traffic Control

1. None - high speed/heavy
traffic.
One flagger at paver.

Limits Located

1. Not located.

3. General Limits located.

4. Notches/limits located by foreman.
5. Notches/limits located by A.M.M.

Proper Width

1. Finished width too wide or narrow.

2. Width accurate 90% of job.

4. Minor, isolated deviaticons-width
accurate 91%-99% of job.

5. Width accurate 100% of job.

Consistent Material Flow***

1. Numerous delays in material delivery.

2. Occasional >20 minute delays.

3. Routine delays over 10 minutes,.

4. No more than two delays >5 minutes
in material deliveries.

5. Delays < 5 minutes.

*** Not applicable - FOB projects or
rental trucks - comments to note
problem and action taken.

. Flaggers, pass flag or radios,

. Adequate traffic control, pilot
vehicle or traffic kept off
until stable.

2.
3. Flaggers at each end.
q
5



BUREAU OF MAINTENANCE AND OPERATIONS
QUALITY ASSURANCE EVALUATION

CONCRETE PAVEMENT JOINT SEALING (711-7147) - 3187

EVALUATOR = e DISTRICT
DATE COUNTY
SR _ SEG SEG FOREMAN

CONCRETE PAVEMENT TYPE (CIRCLE ONE) 1 2 3

SCORE COMMENTS

. CLEANING EQUIPMENT

r

. CLEAN VERTICAL FACE = R T T
1. DAY VERTICAL FACE

4. SEALING EQUIPMENT 3 = e A AR o R

@

. MATERIAL . 4 A R

6. PAVEMENT TEMPERATURE

-

MATERIAL TEMPERATURE T 4 5 L 3 Sl A AR =
4. BACKER RODVBOND BREAKER

9. FILLING

10. AOHERENCE

11. SAFETY

RATED
‘ |
‘ i

SCORING SUMMARY TOTAL | WO ITEMS AVG. SCORE '

FINAL SCORE

ACTIVITY RATING 4.75 = 5.00 VERY GOOD
365 4.74 clalele]
230 = 184 MINIMUM ACCEPTABLE
LESS THAN 2.30  UNSATISFACTORY

THE ACTIVITY IS UNSATISFACTORY IF ANY OF THE SCORES
ABOVE (EXCEPT SAFETY) IS LESS THAN THREE.

Concrete Pavement Joint Sea

COuality Assurance Evaluation Indicators
(Net for Shoulder/Pavement Joint

Type 1 & 2 Pavements

Cleaning Equipment

1. Compressor

3, Hook & compresser,

4., Heocok, wire brush & compressor,

5. Saw/sandblast & compr or
waterblast & compr.

Clean Vertical Face
1. Net clean,
5. Clean,

Dry Vertical Face
1, Damp ar wet vert. face.
5. Dry vert, face,

Sealing Equipment

l. Incorrect eguipment for
material used.

5, Correct eguipment for
material used.

Mater

other sealant.
3. AC w/rubber with District

sealant or better.

Lo .
5. »40F.

Material Temperature
1. Net within mfgrs.
recommendation.

5. Within mfgrs. spec.

Backer Rod/Bond Breaker*
1. Not used.

5. Used

Filling

1. Material overbands joint.
3. 1/4" = 1/2" below pave.

surface, no cverbanding.
Uniformly 1/4" below
pavement surface,

Adherence

1. Non-adherence to vert. face.
3. 90% - 99% adherence.

5, 100% adherence,

Safety

1. Improper personal protection
devices.

3. Some infractions noted.

5. Proper personal protection
devices.

Type 3 Pavements

Cleaning Egquipment

l. No cleaning eguipment.

3, Compressor only.

5. Compressor plus additional
equipment (hook, wire-
brushl.

Clean Vertical Face
1. Not clean.
5. Clean

Lry Vertical Face
1. Damp or wet vert. face.
5, Dry vert, face.

Sealing Equipment

1. Incorrect equipment for
material used.

Correct equipment for
material used,

w

Material
1. Any other sealant.
5. AC w/rubber, AC w/EZ

Pavement Temperature
(Mot applicable).

Material Temperature

1. Net within manufac-
turers recommendation.

5. Within manufacturers
specifications.

Backer Rod/Bond Breaker
(Net applicable).

Filling
(Not applicable]

Adherence
1. Non-adherence,
1. B0% acdherence.

%. 100% adherence.

Safety

1. Improper persaonal

protection devices,

Some infractions noted.

. Praper personal protection
devices,

W]

*Required for type 1l jeoint rehabilatation only.

Pavement - Excellent Condition

- Poor Condition

- Remaining service life of
10 or more years.

Condition - Remaining service life

af & o 10 vears.

Remaining service life cof 5
years or less,
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BUREAU OF MAINTENANCE AND OPERATIONS
QUALITY ASSURANCE EVALUATION

BITUMINOUS CRACK SEALING (711-7128) - 3/87

EVALUATOR
DATE
SR SEG SEG

RIGID BASE
FLEXIBLE BASE

DISTRICT.
COUNTY
FOREMAN .

SCORE

1. ROUTING — S

2. CLEAN CRACK

3. DRY CRACK S Y .

COMMENTS

4. SEALING EQUIPMENT e el deye e s Tr i .

5. MATERIAL — Swaesnia

6. MATERIAL TEMPERATURE
7. FILLING

8. SAFETY

SCORING SUMMARY TOTAL HO. ITEMS
RATED

AYG. SCORE

FINAL SCORE

ACTIVITY RATING 475 = 5.00
365 = 474

230 = 164

LESS THAN 2.30

VERY GOOD

GOOD

MINIMUM ACCEPTABLE
UNSATISFACTORY

THE ACTIVITY IS UNSATISFACTORY IF ANY OF THE SCORES

ABOVE (EXCEPY SAFETY} IS LESS THAN THREE.

BITUMINOUS PAVEMENT CRACK SEALING
QUALITY ASSURANCE

(Not for Surface Preparation Projects)

Rigid or Flexible Base Pavements

Routing (opticral)

- 3/4" x 1/2" deep
with vertical sides.

Damp or wet arack,

Dry Crack
L.
5. Dry crack.

Material
1. Any other sealant.
3. RC 250 (Winter only).
5. AC w/rubber or fikers.*
* [Prepackaged Sealants
Acceptable)

ling
l. Not all cracks sealed.
3. Not filled uniformly.
=
-]

. Uniformly £illed & sealed.

387
EVALUATION INDICATORS
Clean Crack
1. Not cleaned.
5. All loose material removed.

Sealing Eguipment

1. Wrong equipment for sealant
being used.

S. Equipment appropriate for
sealant being used.

Material Temperature

1. Not within mfgrs.
specification.

5. Within mfgrs. spec.

Some infractions noted.
Proper porsonal protection
devices.,

@

Improper personal protection
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APPENDIX D

CALTRANS INSTRUCTIONS FOR 1988 HIGHWAY MAINTENANCE

REVIEW

INSTRUCTIONS FOR 1988
HIGHWAY MAINTENANCE REVIEW

Introduction

The information resulting from this review will be used in future management decisions
that will affect all district and HM programs, statewide. Specific actions include:

1) Analysis of current Levels of Service criteria (Chapter 3, Maintenance Manual
Vol. 2);

2) Analysis of current rescurce allocations within HM programs statewide;
3) Analysis of current Maintenance Review procedures and methodology.

Additionally, results of this review may be used to support future requests for additional
resources. Therefore, the importance of reporting accurate, current and factual
information cannot be stressed 1co strongly. All survey resulls should reflect "what is”
net "what should or will be.”

Significant deviations from 1hese instructions must receive prior approval. The Office
of Resources Management will be the primary contact for procedural questions regarding
the administration of this review. Concerning procedural matters, address questions ar
requests to either Mike Speer (ATSS 492-1079) or Marty Van Zandt (ATSS 492-
9786). Questions about the questionnaire or requests for clarification, additional
information or technical assistance on specific evaluation or measurement issues should
be direcled to Headquarters Reviewers: Doug Boyd (Districts 1, 4, 5, 6) (ATSS 485-
9974], Ed Delana (Districts 2, 3, 10, 11) (ATSS 485-4649), and Dave Delvey
(Districts 7, 8, 9) (ATSS 454-9457).

Training

A Headquarters Reviewer will accompany each district review team on a survey of at least one
sample segment as "on-the-job" training in field evaluation criteria and procedures.
Scheduling far training will be coordinaled by headquarters to begin during the last week of
February or the first week in March 1988. Feedback from the training sessions may be used to
make technical or procedural changes to the questicnnaire or its administration. Comments and
recommendations for changes should be forwarded to the Office of Resources Management as
early as feasible. Any changes to the survey will be weighed againsi its effects on fimeliness and
consistency.

Sampling

Identification of sample segments will be canducted by the Office of Resources Management on a
random basis stratified by district and geographic Road Maintenance Area. Three five-mile
sample segments will be drawn from each Area with the exception of those Areas in Districts 4
and 7 under thirty Centerline miles in total length. From those Areas, two samples will be
obtained at random and the additional sample segment will be drawn from the Areas in the
district with the largest "E" Family inventory (based on Inventory llem #E410) ranked in
descending order. The tolal number of samples per district will nol change. (See attached
revised listing of "Road Mtce Areas by District”).

Note: "E" Family experienced the highest percentage lavel of effort in PYs expended for Districts
4 and 7 in FY 86/87.

A primary list of survey sample segments will be provided to the Headquarters Reviewers and
District Review Team permanent members by February 24, 1988. Each HQ Reviewar will
identify approximately 10% (minimum of one sample segment per district) of each district's
sample for the purposes of training and headquarters review. In the event that a sample
segment cannot be used for the survey, the Office of Resources Management will provide an
allernate segment,

District Review Team

The District Review Team(s) will consist of one permanent member - an Area Superintendent
or higher, and the Region Manager for the sample segments drawn from his region, The
remaining members (Maintenance Engineer, Landscape Maintenance Leadworker, CalTrans
Electrician, clerical, etc.) should be assigned on an as needed basis. The permanent team
member(s) will be the primary district contact for distribution of survey materials,
coordination of district survey activities, and completion and forwarding of district survey
forms.

Scheduling

District field survey activities may begin upon receipt of survey materials and notification of
primary sample segments. District Review Teams should coordinate training sessions with the
HQ Reviewer. It may be necessary 1o schedule portions of the field review during off-peak
andfor nighttime hours. April 1, 1988 is the target date for receipt of all completed survey
forms.

Mail all completed survey forms to: Division of Highway Maintenance, Office of Resources
Management, 1120 N St., Rm. 3200, Sacramento, CA 95814, Attn: Mike Speer. Each team
should not mail any forms until all sample segments assigned have been completed. (Mail all
sets as a complete package while retaining copies in the district office), Contact Marty Van
Zandt or Mike Speer prior to March 31, 1988 if additional time for completion of the survey is
required.

Survey Package

1) Questionnaire - Two complete questionnaire masters are included in the survey package. A
copy of the questionnaire should be xeroxed and completed for each sample segment
surveyed. Follow the instructions for each Maintenance Program as outlined in the
questionnaire. It may be beneficial to copy and utilize a “field"” copy of the questionnaire
during the survey and complete a "smooth” copy in the office ta avoid confusion over
illegible or erroneous entries.

2) Survey Cover sheet - Two cover sheel masters are included in the survey package. A copy of
the cover sheet should be xeroxed and completed for each sample segment surveyed.
Complete the top half of the form for every sample segment. "Date(s}" section refers 1o the
date or dates of the actual field survey for that segment. "Time spent in Field" is the actual
hours spent surveying the segment including nighttime hours. "Time spent in Office" is the
actual hours spent completing calculations and final report copies. "Others” refers 1o any
specialisls or clerical assistance used during field work, not in-office report preparalion.
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Space has been provided lo brietly describe any unigue situations or circumslances which
may have affected the field survey or evaluation of any inventary item contained in the
sample segment. Also space is provided for "Suggestions/Comments” concerning any aspect
of the process including questionnaire adminisiration or wording, procedures, timing, ete.
Should additional space for comments be necessary, use the back of this form or attach a
separale sheet. Reviewers are encouraged 1o provide any recommendations which may
improve the quality of the Maintenance Review.

At the bottom of this form, space has been provided fo note any discrepancies in the
Inventory Listing provided for the sample segment.

3) "A & B~ Family Field Checklist - A checklist form divided into blocks representing each 0.1
mile in the segment is provided for recording A and B Family questionnaire responses.

4) Caltrans Vegetation Conirol Policies - A pamphlet containing departmentally-approved
roadside vegetation contral palicies is provided to aid in evaluating roadside maintenance
condition.

Safety

All Caltrans and district policies and procedures regarding safe work practices must be adhered
fo at all times during the survey. Special care should be exercised whenever a survey team
member is required 1o physically inspect inventory items on or adjacent to the travelled way.

District Review Teams should be receiving camplete survey packages between February 18 and
February 23, 1988. Primary sample segment listings with Inventory Listings will be mailed
February 23-24, 1988. Upon receipt of materials, check each item for completeness and
accuracy. Any problems discovered at this time should be directed 1o the Cffice of Resource
Management for resolution,

Current Level of Service criteria contained in Chapter 3, Maintenance Manual Vol. 2 should be
referred 1o as specific guidelines in evaluating individual Family inventory items. Upon receipt

of the completed district survey packages, the Office of Resources Management will 1abulate the
resulls and prepare the final report.

Altachments

1) Sample questionnaire

2) Revised Road Mtce Areas by District
3) Sample Survey Cover Sheet

4) Caltrans Vegelation Control Policies

Maintenance Review Questionnaire
(revised 2/29/88)

General Instruction: Any question applying to nonexistent
inventory (e.g., landscaping in non-landscaped areas) should not be
rated. Use "N/A" in place of percentage score for those questions.

An example of a worksheet for the A & B Families has been provided.
It may be modified or expanded for other families as determined by

the individual raters. Only questionnaire scores should be submitted
upon survey completion.

HM-1 Program (A and B Families) Questions
General procedures for A and B Families

First drive slowly through the entire sample segment 1aking note of the general condition
of the surfacing including shoulders. Then return and go through again slowly looking at
each 0.1 mile increment to see if deficiencies noted in the following questions are
present. Tally up the number of deficient 0.1 mile increments. Subtract this number
from 50 and multiply by 2. This will give the level of service evaluation.

For example, assume in a 5 mile sample there are 10 increments that have cracks over
1/4 inches wide not properly filled: (50 - 10) 2 = 80; the result would be an
evaluation number of 80 or that 80% is in compliance. (An example of a worksheel has
been provided for recording field scores by 0.1 mile increments) 1 may be necessary to
leave the vehicle and walk along the road periodically to properly evaluate the pavement
and get a “feel” for the magnitude of the deficiency. Bridge approaches will be rated on
the % deficient compared to the number of bridges in the 5 mile sample.

Family A - Flexible Pavements
1. Have the pavement cracks that are over 1/4" wide been properly filled?
Number of increments deficient: Evaluation %

2. Have irregular approaches to bridges been correcled when irreqularity exceeds
1 172" per &0'?

Number of incremenls deficient: Evalualion %
3. Have surface irregularities exceeding 1.1/2" per 50' been carrected?

Number of increments deficient: Evaluation %
4. Have wheel ruts over 1" deep been corrected?

Number of increments deficient: Evaluation %
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5. Has badly failed base and surfacing been removed and replaced?

Number of increments deficient: Evaluation %
6. Have drip-track ruts over 1/2" deep been filled?

Number of increments deficient: Evaluation %

7. Have AC blankels or spot chip seals been placed when alligator cracking
exceeds 30%7

Number of increments deficient: Evaluation %
8. Are potholes filled?
Number of increments deficient: Evaluation %

9. Are fog seals or pavement rejuvenator treatments placed where pavement
is badly oxidized and tending 1o ravel?

Number of increments deficient: Evaluation % _

10. Have pavement drop-offs (between travelled way and adjoining pavement:
driveways, paved shoulders, bridge approaches, etc.) in excess of 1" been corrected?

Number of incremenis deficient: Evaluation %
11. Have edge spalls been repaired?
Number of increments deficient: Evaluation %

12. Are there any bleeding locations that haven't been corrected?

Number of increments deficient: Evaluation %

Family B - Rigid Pavement

1. Are random cracks over 1/4" filled?
Number of increments deficient; . Evaluation %

2. Are shoulder joints over 1/4" wide filled?
Number of increments deficient: Evaluation <,

3. Are (formed or sawed) longitudinal and transverse cracks over 1/4" wide filled?
Number of increments deficient: _ Evaluation %%

4. Are adjacent slabs levelled if the vertical deviation al lhe joint exceeds 1/2"7

Number of increments deficient: _ Evaluation %
5. Have slabs been levelled when the vertical deviation tolals over 1.1/2* in 50 feet?
Number of increments deficient: _ Evaluation %
6. Have transverse spalls exceeding 4" been repaired?
Number of increments deficient: ___ Evaluation %
7. Have all lengitudinal spalls been repaired?
Number of increments deficient: Evaluation % _
8. Have localized slab failures been corrected?
Number of increments deficient: Evaluation % __
9. Have bridge approach and departure slabs with a harsh ride been corrected?
Number of increments deficient; Evaluation %
10. Are paved shoulders and inlerchange ramps badly oxidized or ravelled?
Number of increments deficient: Evaluation %

11. Have base and pavement failures (including shoulders and interchange ramp) been
corrected?

Number of increments deficient: Evaluation %
12. Are all readily noticeable shoulder and interchange ramp cracks sealed?
Number of increments deficient: Evaluation %

13. Have shoulder and interchange ramp joint vertical displacements that exceed 3/4"
been corrected?

Number of increments deficient: Evaluation %
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HM-2 Program (C, D, and E Families) Questions
General Procedures for C, D, and E Families

First drive slowly through the entire length of sample segment taking note of the general
condition of travelled way and adjacent paved shoulders with regard to litter and debris.

Also note the location of landscaped areas, drainage facilities and irrigation. Then return
and drive through the sample segment looking at each 0.1 mile increment evaluating the

deficiencies as addressed by the following questions.

Except where specifically noted, it is the general condition of the inventory item in
queslien {e.g., drainage facilities, fencing, irrigation) over the entire length of the
sample segment that should be rated. Rating of items will be on a percentage basis with
0 representing total non-compliance or poorest quality and 100% representing total
compliance or best quality.

Family C - Slopes/Drainage/Vegetation

1. Unpaved shoulders and cther emergency areas are in accepiable condition
(free of ruts or excessive erosion, over 2", at pavement edge).

What percentage of sampled unit is in above-described condition? %
2. Roadway vegetalion in unlandscaped areas is maintained in conformance with the
Roadside Vegetation Control (DOHM Memorandu'n of February 24, 1987) policy
(including approved exceplions).

What percentage of sampled unit is as described? Yo

3. Caltrans-owned fences are generally free of damage and breaks.

What percentage of sampled unit is as described? Yo

4. Trees are trimmed lo mainlain clearance, visibility and appearance.

What percentage of the trees in the sampled unil are maintained as described
above? %

5. All drainage facilities (ditches, channels, drains, culverts, etc.) are
maintained in serviceable condition (clear of debris and repaired).

What percentage of inspected drainage facilities meet the above description?

6. Underdrains, slolted drains and edge drains are inspecled and maintained
at least once per year.

Yesg 100% No 0% (circle) %
(May require consullalion with Area Superiniendent or Area office records)

7.Graffiti is controlled.
What percentage of flat vertical surfaces (maintained by Callrans) are graffiti free?

Y

Family D - Litter and Debris

1. Are travelled way and paved shoulders kept free of litter
(debris, carcasses, spills)?

Yes 100% Mo 0% (circle) %a

2. Does litter accumulation along roadside appear reasonable given local
conditions, availability of special programs workers, established litter pickup
frequency, traffic volumes, adjacent land use, elc.?

(General Appearance)

0 25 50 75 100
s 1 | | | %
Q 100

Family E - Landscaping

[Note: scale listed under Questicn #1 may be applied as a general guide to all E Family
questions.]

1.Is landscaping maintained adequately to ensure safety devices and sight
distances are not impaired?

(No*) 0% (Somewhat’)  50% (Yes") 100% %
*(If directional signs obscured, response = 50%, if safely signs obscured,
response =0; if no signs obscured, response = 100%)

2.The appearance of landscaped areas could be categorized as poor to excellent
considering the health of the plants, existence of weeds, edging, condition of
pruning and thinning and expressed as the following percentage:
Y.
(May be necessary to censult with Area Superintendent or Landscape
MaintenanceLeadwarker lor area in question)

3. The condition of the irrigation system is described as unsatisfactory to
excellent considering broken lines, inoperative valves, unprogrammed
automalic controllers, clogged filters, adjusted nozzles, etc. and qualified as a
percentage:
%
(May be necessary 1o consult with Area Superintendent or Landscape
Maintenanceleadworker for area in question)

0s



HM-3 Program (H & J Families) Questions J Family - Other Structures

{Note: Percentage scores for HM-3 Program will be calculated by HQ based upon the Procedures
tolal number of bridges or structures in the sample segment.)

Determine number of structures in sample survey and type, if possible. Check

H Family - Bridges accompanying inventory 1o get a "feel” for the type of items 1o be encountered during the
field review. Evaluate each structure as one "unit” and answer questions accordingly. |If
Procedures there are no structures in sample segment ignore the J Family questions.
Determine number of bridges in sample survey and type, if possible. Check Note: Except where directed to specific types of structures, J Family questions apply to
accompanying inventory 1o get a "feel” for the type of items lo be encountered during the all elements in this family.
field review. Evaluate each bridge as one “unit" and answer questions accordingly. If ) )
there are no bridges in sample segment ignore the H Family questions. Number of J Family structures reviewed
Number of bridges reviewed X 1) Number of structures where the lighting system is not fully operational:
1) Number of bridges with deck drainage systems that were not open and (During a walk-thru inspection, test all manual switches}
operational:
P 2) Number of pump plants where there was overgrown vegetation encroaching
(Check drain grates, discharge locations if accessible and catch basins on stairways and vents:
for debris) -
2) Number of bridges that were not clear of drift and debris in all areas: 3) Number of lined tunnels or tubes where the lining was not clean in appearance
and in a condition that provides maximum reflectivity:
3) Number of bridges where the bridge railing or approach guardrail were (A low-speed drive-thru would most likely sulfice to provide adequate
damaged or not functional: information.)
(Check for decay in timber rails and missing bolts in all rail systems) 4) Number of structures where there are spalls or other structural deterioration

exceeding a square lool in area:
4) Number of bridges which have deck spalls or potholes that exceed 6" in e
the maximum dimension and 3/4" in depth: . . .
5) Number of structures where there was an accumulation of debris or litter:

5) Where applicable, number of bridges where the paint system does not
appear to be clean and visually free of developing corrosion:

(Make a casual inspection as viewed from the side at ground level)

6) Where applicable, number of bridges where the streambed is visible, and
there are indications of scour exposing the footings or other foundation elements:
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HM-4 Program (K & M Families) Questions
General procedures for K & M Families

Review the furnished inventory printouts of electrical and traffic guidance items within
the sample segment in order to ascertain idenlity and quantity of K and M Family items.
(Note that not all inventory items are addressed by survey questions). On’most 2-lane
roads with a minimum of inventory (e.g., unlandscaped A/C with unpaved shoulders), it
should be possible 1o combine K and M Family reviews wilh those for other families
(HM-1 and HM-2). However, dependent on the complexily ot the sample (location,
traffic, quantity of other family inventories, elc.), it may be necessary to drive the
sample segment separalely for the purpose of evaluating K and M Family inventory.
Also, On freeways in melropolitan areas, disiricts may elect to have K and M Family
reviews performed by electrical or special crew superintendents.

Lighting and reflectivity questions will reguire that partions of the K and M Family
reviews be performed at night. As an allernative, data from recent (within the last g0
days), comprehensive night inspections may be used to respond 1o those questions.

Family K - Electrical

1. Are traffic signal(s) hardware in satisfactory condition (relatively free of
loose of missing plates: missing handhole covers; misaligned heads; poles leaning;
dents; loose bases; cracked flanges; missing or broken pull box covers, etc.)?
(70% = barely acceptable; 100% = free of all defects)

_ %
2. Are traffic signal loop detector(s) wire exposed in roadway? (1 wire exposed
per signalized intersection = 50%; none exposed at any localion = 100%)
o) _0/0
3. Arg-traffic signal lamps in serviceable condition? (4% of lamps burned
out = 70%; all lamps in good condition = 100 %)
%
4. Are ramp meters operaling properly during programmed hours?
(If 1 in 10 malfunction, rate = 70% if all cperate properly, rate = 100%)
Y
5. Are lighting poles and pull boxes in good condition (i.e. free of missing
hand-hole covers, dents in poles, missing or inoperable pull box covers, etc.)?
(70% = barely acceptable; 100% = free of all defecls)
Yo

6. Are the number of highway lights and illuminated sign oulages excessive
(more than 2% of inventory)? (If 2% are oul, rate = 70%; if none are oul,
rate = 100%)

Yo

Family M - Traffic Control

1.

What is condition of pavement striping and marking? (If reflectivity is at
least 50% of “new paint’, rate = 70%; if all "new paint” candition, rate = 100%)

%

. Is permaneni restriping of patches meeting guidelines of current statewide policy?

(Usually = 70%; always = 100%)
D/o

. What percentage of raised markers are in place? (Note: only those markers

comprising the present "standard” are 1o be considered. Do not count superceded
portions of the old pattern which may still remain on the pavement al some locations).

%o

. What percentage of the surface-mounted (reflective type) raised markers can be seen

at night for distances of 300 ' or more? (Mote: this question will not apply when
reviewing “inlaid reflective markers").

%

. Whalt condition are signs? (Note: on rural, 2-lane roads wilh a minimal amount, the

actual number of signs in place and free of defects may be compared with the
inventory to arrive at a percentage ol the total. On other 5-mile segments with large
inventories of signs, it may be necessary to “sample” a portion - e.g.. 1 mile which
appears average. Allernatively, a subjective evaluation of 70% = barely acceptable
to 100% = free of all defects requiring maintenance or replacement may be used.)

o

. What percentage of quardrails are free of defects (no split posts or blocks,

post foundaticns stable, bolts tight, etc.)?

. What is median barrier condition? (if all median barrier is functional,

rale is 70% ta 100%; if portions are non-functional in preventing crossovers,
etc., rate = 0 10 69%)

. What percenlage of vehicle energy altenualors are in operable condition?

e
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ROAD MTCE AREAS BY DISTRICT Maintenance Review
Survey Cover Sheet

District 1 2 3 4 5 6 T 8 8 10 11 Dale(s):
Areas | 620- 810 | 610 | 611 | 610 | 610 [ 611 610 | 610 | 630 | 620
630 | 620 | 630 | 61B | 630 | 620 | 617 | 620 | 520 | B41 | 630 District Route —————  County No. P.M. 10 P.M.
870 630 660 626 640 630 | 622 630 630 650 650
680 | B40 | 710 | 641 | 650 | 640 | 631 640 660 | 720 Reviewer
Nama/Clasification
690 | 850 | 720 | 648 | 660 | 650 | 638 | 670 671 | 730
660 | 730 | 656 | 6390 | 660 | 641 710 680 Time spent — g in Field: ——— (hrs) ——» in Office: —— (hrs)
670 | 760 | 721 670 | 651 720 640
770 | 727 656 730 Reviewer —
Nama/Classilication
780 732 662
741 671 Time spent g in Field: ———— (hrs) —p N Office: — (hrs)
747 a78 R R R T T T T T T T T T T e
851 683 Olhers:
Name/Classificatian Name/Classification
862 701
866 707 —
Name/Classification Name/Classification
a71 713
876 " .
233 Special circumstances/Problems encountered:
882 741
753
761
768
773 ’
—_—_——_]—]— | — ] =] —_= ] — | — | — Suggestions/Comments:
Totals 5 7 9 17 6 7 21 a8 3 7 5

No. of Sample

Segments 15 21 27 51 18 21 83 24 9 21 15
% of Total 5% T P 18% 66 T 22% &% 3% Th 5%
{rauncad)

Invenlory problems:

Propose utilizing a sample frame of *3 5-mile C/L segments per Area for a total
of 285 samples statewide representing approximately 10% of total.

* One Area in District 4 and three Areas in District 7 will have only 2 samples (bold)
while Areas in each district will have 4 samples (underlined).
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APPENDIX E

CALIFORNIA HIGHWAY MAINTENANCE LEVEL OF SERVICE REVIEW

7.200.00 HIGHWAY MAINTENANCE LEVEL OF SER-
VICE (LOS) REVIEW

7.210.00 PURPOSE

Highway Maintenance Level of Service (LOS) Review is the
method by which Maintenance performance is evaluated. The
results of this performance evaluation give maintenance man-
agers at all levels a basis for decisions affecting the way main-
tenance is to be accomplished. District managers are to use the
reports of noncompliance within their district to request real-
location of resources between families [groupings of related ac-
tivities] and any necessary exceptions to Levels of Service.
Headquarters managers use the statewide version of the High-
way Maintenance Review Report and other input from the
districts in planning the future of the Highway Maintenance
program, including budgeting and other legislative action, pro-
gram changes, and reallocation of resources between HM pro-
grams.

7.220.00 PROCESS

The Highway Maintenance LOS review will be conducted
once, yearly, by all districts. The review will be conducted in
the spring. Analysis of review data will be accomplished by
headquarters during May and June. Resultant information and
appropriate feedback will be forwarded to districts and other
interested parties during July.

All districts will review randomly selected locations to de-
termine the existing condition of facilities maintained. If the
conditions found are not satisfactory, the district must determine
if the work is being done in accordance with Levels of Service
as defined in this manual (Volume 2, Chapter 3). If there is
noncompliance with a Level of Service, it must be determined
if the condition is due to a lack of resources, an improper Level
of Service or ineffective use of resources.

Each district will be furnished with a list of “primary” and
“alternate” locations, chosen at random, from among all possible
route/county segments within the district. All data reported will
be based on review of these locations, as applicable.

7.230.00 PRODUCT

The annual Highway Maintenance LOS review process will
culminate in a report which will be used by management to
make a number of decisions concerning highway maintenance,

including:

« Should a Level of Service be changed?

» Should resources be reallocated within the statewide HM
program to regain compliance with Levels of Service?
« Should the maintenance LOS review process be changed?

The report will contain, as a basis for these decisions, an
assessment of the following:

« On a statewide basis, the Division’s performance in meeting
approved Levels of Service,

« In each district, the problems identified in highway main-
tenance accomplishment and performance.

7.240.00 RESPONSIBILITIES
7.241.00 Headquarters Division of Highway Maintenance
7.242.10 Chief

The Chief of the Division of Highway Maintenance (DHM)
is responsible for the overall management of the Highway Main-
tenance LOS review process. Questions relating to the process
will be referred to the appropriate DHM Office Chief(s).

7.242.20 Office Chiefs

Office Chiefs in the DHM have overall responsibility for
ensuring that current Maintenance Levels of Service are being
met in those maintenance programs (families) assigned to them.
From a program management perspective, the Office Chiefs have
among their responsibilities for Level of Service compliance:

» Review district performance and accomplishment of pre-
scribed levels of service for assigned families.

« Provide technical information and special interpretations
to districts to assist them in applying the Highway Maintenance
LOS review process.

The Chief of the Office of Resource Management will be
responsible for the analysis of completed review data submitted
by the districts. This analysis will include:

« A statewide report by maintenance family and program on
the status of maintenance compliance.

« District reports by maintenance family and program on the
status of maintenance compliance.

» “Special Interest” reports from the data received as ap-
propriate.

« Reports supporting changes in Levels of Service at both
district and statewide levels.



The Chief of the Office of Resource Management will initiate
action necessary to provide current information and documen-
tation on the Highway Maintenance LOS review process in-

cluding:

¢ Memorandum of instructions for accomplishing the main-
tenance LOS review
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» Listing of randomly chosen sample locations (district,
county, route, post-miles) and the inventory items to be found
within each location

« Highway Maintenance review guestionnaires



APPENDIX F

FLORIDA MAINTENANCE CONDITIONS STANDARDS, PROGRAM
INSTRUCTION MANUAL

-—-INSTRUCTIOMNS--- MAINTENANCE CONDITIONS STANDARDS PROGRAM

INSTRUCTIONS MANUAL

TABLE OF CHANGES

PAGE NUMBER CHANGE NUMBER EFFECTIVE DATE
1 1 1 JuLy 1987
4 1 1 JuLy 1987
9 1 1 JuLy 1987
20 1 1 JuLy 1387
23 | 1 JuLy 1987
DATA COLLECTION 31 1 | JuLy 1987
32 1 1 JuLy 1987
FOR 34 1 1 JuLy 1987
35 1 1 JuLy 1987
39 1 1 JuLy 1987
MATNTENANCE CONDITIONS STANDARDS PRUGRAM k1 1 1 JuLy 1987
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ABSTRACT

The information contained in this manual defines a method of conducting
a visual and mechanical evaluation of vroutine highway maintenance
conditions, The purpose of this evaluation is to provide information
that may be used to maximize highway user benefits subject to the
constraints of available resources (personnel, equipment and

materials).

This manual is, primarily, to be used by personnel responsible for
conducting the Maintenance Conditions Survey. Training for cenducting
the survey was provided to initiate the program and additional training
will be provided as required. The survey is beirg conducted on all
types of highway facilities. The type of maintenance required
determines the classification of a particular facility. The current
facility type classifications are as follows:

1. Rural Limited Access

2. Rural Arterial

3. Urban Limited Access

4. \Urban Arterial

5. Special Facility
fach of the highway facility types is divided into 5 elements:

1. Pavement

2. PRoadside

3. Traffic Services

CHANGE # |1 1

4, Drainage

5. VYegetation/Aesthetics
Further division of these elements include those features that are
characteristic to an individual element. Far example, the Roadside
element is composed of the following characteristics:

a. Shoulder - Non-Paved

b. Front Slope

c. Turnout

d. Sidewalk

e, Bike Path

f. Fence
The field worksheet/data processing input coding forms 1list all
characteristics that are to be evaluated in the survey. A copy of each

form is in the CODING SHEET section of this manual.

TERMINOLOGY
FACILITY TYPE - Classification determined by the type of maintenance
applied to the facility (rural or urban) and the access to and from the

facility {e.g., Rural Limited Access).

MAINTENANCE ELEMENT - A part of the highway system that requires

maintenance (e.g., pavement, traffic services, aesthetics).

ELEMENT CHARACTERISTIC - A part or parts of a maintenance element that,
combined with other characteristics, ccmpose the maintenance element
(e.g., Roadside 1is composed of: shoulder, front slope, turnout,

sidewalk and other characteristics).
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MAINTENANCE CONDITION - That condition of an element characteristic
that requires routine maintenance to prevent deficiencies or that needs

to be repaired or corrected (e.g., cracking or rutting - for pavement).

LEVEL-OF-MAINTENANCE - That point at or below the deficiency level of a
maintenance condition that should trigger an appropriate maintenance

activity (e.g., grass should be mowed when it is 12 inches high).

IMTRODUCTION

The Department is respcnsible for maintainina the highways in a safe ard
comfortable condition for the users and for protecting the public
investment in these facilities. Field supervisors are assisted in
maintaining desired conditions by recommended Tevels of service prepared
by maintenance ergineers for various highway elements (pavemert,
roadside, traffic services, drainage, vegetation}. These levels of
service are influenced by a number of considerations such as safety,
protecticn of investment, comfcrt, economics, environmental impact,
aesthetics arnd not least of all, constraints on available resources
(money, personnel, eqguipment and materials). The decisions, of which
elements should be maintained at 2 desired level of service and which
should be allawed to regress, are generally made informally by
mainterance personnel (e.g., field supervisors). Consequently, because
of these many and complicated factors, inconsistent decisions are made

that result in unintended lower levels cf maintenance.

Because of these inconsistencies and resulting lower levels of
maintenance, a Systematic and formal method of making policy decisions
for desired levels of maintenance was developed. This methed, called
the Maintenance Conditions Stardards Program was implemented in April
1985. This pregram considers those factors talked about previously and
allows different levels of service for varying maintenance elements and

highway classifications.
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This manual does not address the steps involved in the development of
the program. Instead, it is produced as guidelines for those responsi-
ble for gathering the data needed to implement and maintain the program.
This edition of the manual still does not address every situation or
answer every question encountered in conducting the survey or
maintaining the MCSP, but as experfence is gained it will be applied to
these instructions for further expansion and refinement. Classroom and
an-the-job training will supplement this manual in the continuance of

the program,

SURVEY SAMPLE SELECTION

The Maintenance Conditions Standards Program uses the Department's data
processing system for input and output of information collected. This
data s analyzed and compared to desired levels or conditions of
maintenance. Data processing is also used to produce those samples of
highways to be surveyed. These samples are selected from the
Department's Roadway Characteristics Inventory, by listing all
facilities by length and classification (e.g. Urban Limited Access) and
then applying a random number generator program to produce mile posts or
points to be surveyed. Versatility of the random number generator
allows selection by facility type, by county, by maintenance drea
(yard), by district or on a state-wide level. A sample sheet listing
the district, maintenance area, county-section, mile post and pertinent
information 15 explained in detail in the SURVEY SAMPLE LIST section of
this manual. The 1ist contains the number of samples required for each
facility type selected, Listed again are the highway classifications or

facility types used in this program:

1. Rural Limited Access
2. Rural Arterial
3. Urban Limited Access
4, \Urban Arterial

5. Special Facility

The number of samples required for the population (population is
centerline miles) involved is determined wusing statistical formulas.
The number of samples determined will provide accuracy within 3% at a

confidence Tevel of 95%.

An in-house review was begun early this year and with the assistance of
Florida State University Statistical Consulting Center an analysis of
the program was made relating to the collection and assimilation of

data. This analysis is APPENDIX I,
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SURVEY SAMPLE LIST/CODING FORM

The Survey Sample List (a sample copy is provided at the end of this
section) is a computer print cut listing the maintenance area, facility
type number, county-section, state road number and mile post. The
number of samples for each Maintenance Area will normally, not exceed
120 (30 per facility type). Alternate samples are provided for use when

a primary sample iz unacceptable., This is explained later in this

saction of the manual. The maintenance &area number is the FLORIDA

DEPARTHMENT OF TRANSPORTATION designation and is three digits of 1 thru

9. The next column on the 1list is the facility type number. The
county-section number i$ the FOOT county numbering system of five digits
between 00C00 and 99999. The state road number is then listed for each
sample. The next column on the 1ist is the mile point at the CENTER of

the selected sample.

SURVEY FREQUENCY

A listing of samples required to be surveyed will he provided to each

District Maintenance Conditiens Standards Engineer by the Roadway

Maintenance and Operations Section of the State Maintenance Office on

the following frequency:
SCHEDULED SAMPLE PERIOD - The Maintenance Conditions Standards
Program (MCSP) Engineer will be responsible for completing the
survey of those samples in his District not later than the Tast
working day of the scheduled period. The MCSP Engineer will assure
that the data is entered in the appropriate place in  the
Department's data processing system no later than 5 working days

after the end of the period.

It is recommended that the data collected be entered into the data
processing system on a reqular basis.  The computer file will
provide a safe storage place with means of quick retrieval, if
necessary. Statistically, partial data cannot be used until all
samples have been completed and entered, however, dinterim and
preliminary reports may be required for planning, current status or

interpolated information.

AS REQUIRED - Occasionally, a survey of a particular section of
roadway f{e.g., a roadway adjacent or leading to a popular tourist
attraction) will be requested. Other occasions will require
surveys for a particular Facility Type (e.g., URBAN LIMITED
ACCESS), by individual section, by a grouping of sections, by
county, by maintenance area or any combination of facility types by
sections, counties, maintenance areas, districts or statewide. In
most instances, priorities and completion dates will be assigned to
these additional requests, possibly requiring some adjustment to

existing and other workloads.
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DATA COLLECTION

The data must be collected accurately and completely to naintain
credibility of the program. Also, ratings may be used by other sections
and divisions within the Department, other State of Florida agencies
(e.g., Governor's Office) and possibly by other states and federal

agencies.

CREW ORGANIZATION AND RESPONSIBILITIES

The Maintenance Conditions Standards survey team will be composed of two
persons in each District. These positions are assigned to the District
Maintenance  Engineer. Each district will be respensible for
implementing and maintaining the Maintenance Conditions  Standards
Program. 1t {is mandatory that the MCSP survey team’'s first
responsibility be the safety of the pedestrian and motoring public and
to themselves. (See APPENDIX II for recommended Safety Procedures.) On
occasions, it may be necessary to schedule the survey of those samples
with high traffic density, during low traffic periods to provide proper
safety. It may become necessary to request a safety crew (flagpersons,
cones, signs, flashing directional arrow) from the maintenance area in
which the survey is taking place. The survey team should walk together
as they evaluate each sample, primarily for safety, and to prevent

missing any items that might be overlooked by one person.

10
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EQUIPMENT AND SUPPLIES

The following is a list of cquipment and supplies required or
recommended for the efficient and safe collection of the survey data:
DOT approved safety hats (hardhats) and vests
DOT vehicle with installed Distance Measuring Instrument
Flashing amber lights for vehicle roof (See APPENDIX II)
Straight-line Diagram maps for those sections to be sampled
Legal size writing clipboard
Blank Maintenance Conditions Survey coding sheets
Pocket type calculator
Measuring wheel or long (100' or more)} measuring tape
Paper clips
Pencils - preferably mechanical
Pencil erasers
Small measuring rule (6") or small roll-up metal tape
Straightedge (5' to 8') (metal or wood)
Leveling device (carpenter's level or string level)
Stringline - long (100' or more)
Hammer - 20 oz. or larger
Nails - 12D or larger
Heavy duty pry bar for removal of manhole covers and inlet grates
Small box to hold supplies and coding forms
Appropriate size box(s) for measuring litter
Copy of Maintenance Condition Standards
Other publication (e.q., Road Design and Traffic Operations

Standards, Uniform Traffic Control Devices Manual)

11

Some items on the list are requirsd for proper callection of the data.
Other items or supplies that will make collection of the survey data
safer or more efficient may be included. Straightline Diagrams should
be available from the District Planning Section and should also be

available in each maintenance area.

12
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CODING SHEET

GENERAL [NFORMATION

There are two coding sheets used to record survey data (samples
fallow this section). The first sheet 1is a combination SURVEY
SAMPLE LIST and CODING SHEET. The top section of the sheet is for
survey team names. The boﬁy of the form is used to list the
characteristics being surveyed and whether or not they meet the
Maintenance Conditions Standards. When entering information on the
coding sheets, leave blank those columns under characteristics that
are naot present in the secticn being surveyed. Pencil entries are
recommended so that a rating may be changed if it does not meet
desired nighttime conditions. Block type numbers and letters should
be used for coding rather than those of a cursive, fancy or rounded
type. Keep the sheet clean, neat and clear of stray marks or
figures in any coding fields since this data may be entered into the
computer by those not familiar with the survey ar the coding sheets.
The second form s a blank form that may be used if desired. The
format is different but the blank form requires the same input data

as the precoded one.

CODING INSTRUCTIONS (PRECODED FORM)

SURVEY TEAM - These spaces are for team members names conducting the
survey. This information is not entered inte the computer, but must
be on the coding sheet since these sheets will be considered as

"source" documents that could be used for auditing purposes.

w

DATE OF SURVEY - (card columns 1 thru 8) - This field is used to

record the date the actual survey was accomplished for a sample.

COST CENTER NO, (card columns 9 thru 11} - This number is a FDOT
cost center number and should be the maintenance area number 1in

which the survey is being taken. This number is precoded.

FACILITY TYPE - This number is the Bureau of Maintenance's
classification for the type of maintenance required on the roadway.

A brief explanation af each FACILITY TYPE is listed helow:

RURAL LIMITED ACCESS - Interstate, toll and other limited access
roadways that have adjacent property unimproved, agricultural,
Tow density population, industrial and Jight commercial

develapment.,

RURAL ARTERIAL - A1l ather rural roadways not covered above that have
adjacent  property unimproved, agricultural, low density

population, industrial and light commercial development.

URBAN LIMITED ACCESS - Interstate, toll and other 1limited access
roadways that have adjacent property of high density population,

industrial and heavy commercial development.
URBAN ARTERIAL - A1l other urban roadways net covered above that

have adjacent preperty of hignh density population, industrial

and heavy commercial development.

14
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SPECIAL FACILITY - Can be any of the classificatiaons above. This
FACILITY TYPE will he a survey of a special use or special
interest roadway. e.g., Roadways associated with highly
popular tourist attractien). Special facility runs must be
requested  through the Roadway Maintenance and Operations

section of the State Maintenance 0ffice.

The above definitians are used to classify the type of maintenance
for all roadways currently maintained by the FDOT. Maintenance
classification of any roadway shall not change for any section
length of less than one mile. For additional informatien consult
the Department of Transportation memorandum, dated October 31, 1984,
from  the State Maintenance Engineer to District Maintenance

Engineers; subject: Roadway Characteristic Inventory of Highway

Maintenance Sections.

FACILITY TYPE - (card column 12} - This column is precoded and is
the Facility Type (1 thru 5) of the sample being surveyed. Facility
Type number assignments are as follows: 1 for RURAL LIMITED ACCESS,
2 for RURAL ARTERIAL, 3 for URBAN LIMITED ACCESS, 4 for URBAN
ARTERIAL and 5 for SPECIAL FACILITY.

COUNTY-SECTION NO. {card columns 14 thru 18) - This field is used to
record the county and section number as assigned by the FDOT's

Bureau of Planning. County-section number is precoded on the Random

Sample Selection List and fs the same as used on straightline

diagrams and other official FDOT identification of roadways.

STATE ROAD NO. (card columns 20 thru 24) - This number indicates the
state road number of the section on which the sample is to be
surveyed.,  This number is precoded beginning to the left and leaves

unused columns blank,

MILE POST STATION (card columns 26 thru 28) - This number is
precoded on the Random Sample Selection List. A sample is 1/10 mile
{528 feet) in Tength. The mile post station (point) is the middle
of the sample and is considered to be at the centerline of roadway
ar construction. The survey should be conducted in opposite
directions along the rcadway(s) for 264 feet from the designated
center point and includes all area within the FOOT's right-of-way ar

autharized boundaries,

ELEMENTS /CHARACTERISTICS - The remaining portion of the form lists

each  element and its associated characteristics. Each
characteristic will be coded: Y=YES - meets desired conditions,
N=NO - does not meet desired conditions or left blank when the

characteristic is not present in the sample.

The MCSP  team will he responsible for Tocating and marking the
sample limits. FEach sample should be marked in a manner (e.q.,
paints, reflective tapes) so it can be lacated at night. The marks

should remain in-place for the scheduled sample periad. Paint or

&9



tape colors should be changed each sampling periad to properly
identify current points. The vehicle assigned should have a
Distance Measuring Instrument installed to assure accurate locaticn
of the selected center point. It is suggested that the team use the
straightline diagram to determine the nearest roadway feature
(bridge, intersection, side road) with an SLD mile post and proceed
to the selected point., Most DMI's will measure stations or miles
ascending or descending and will allow programming of a desired
station or mile post. [If the DMI becomes inoperative or unavailable
due to vehicle maintenance, then simple arithmetic may be wused to
locate the point. Determine the difference between a given SLD mile

post and the sample point and travel by vehicle odometer to the

sample point. The limits of the sample must be marked on the

roadway for future reference,

The Randam Sample Program automatically excludes most bridges.
Should any part of the sample fall on a bridge, go to the nearest
end (abutment) of the bridge and survey 1/10th mile from that end of
the bridge. Should a mile point fall an a bridge, select the next
alternate point provided on the Survey Sample List. Notify the MCSP
Engineer in the Roadway Maintenance and Operations Section of this
situation. Include County-Section and mile paint of the sample. If
a part of a sample falls on a multi-lane facility constructed with
individual travelway bridges, it will be necessary to consider hath
bridges for the proper begin cor end bridge paint (use abutment)
since same structures may be staggered or one may be longer than the

other. The Random Sample Program currently does not eliminate

17

projects let or under construction. Since some samples (see helow)
in  these categories should not be . soyed, select the next
available alternate sample point provided. Samples that have a
characteristic under canstruction (e.g., guiderail revision, minor
shoulder repair, turnout/turn storage installa*’on, intersection
upgrade, utility wark*} may be surveyed hut om  the portion(s) of
the characteristic(s)that is/are affected g construction. If
two or more characteristics are under construction simultaneously,
throughout the sample, (e.g., resurface, shoulders, crossdrains,
sidedrains, guiderail) then select the next available alternate

sample pravided. Document and mark the alternate point.

*Utility cuts to install buried pipeline, cables and so forth.

NOTE:

Listed below are six characteristics that should be evaluated for

all samples.

PAVEMENT (BOTH TYPES)
1. Pothole
2. Cracking

3. Depression
TRAFFIC SERVICES

4. Raised Pavement Markers

5. Striping

18
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MAINTENANCE CONDITION STANDARDS

The following pages 1ist the Maintenance Conditions Standards. Most

are written to allow adjustment for multiple considerations (e.g.,

available rescurces, safety, user comfort, protection of investment,

aesthetics). This method also allows differing lTevels of service to

be established for various road classifications (facility types).

Further, this method allows updating if and when new data becomes

available, To keep the collection time within reasonable limits the

size of the program has been limited to those maintenance conditions

that are of practical significance.

ROADWAY ELEMENTS

The Roadway is divided in to five elements; PAVEMENT, ROADSIDE,

TRAFFIC SERVICES, DRAINAGE and VEGETATION/AESTHETICS. Each element

is further divided {into seven or more characteristics of that

element. Following are the standards with some suggestions and

recommendations that will help in measuring and evaluating mast of

these characteristics.

22

89



THE FOLLOWING CHARACTERISTICS Mebl THE DESIRED QONDITIONS STANDARDS WHEN:

FOTHOLE

JOINT

PAVEMENT MOID
EDGE RAVELLING

RUTTING

CRACKING
ASFHALT

DEFRESSION

STRIPPING

SHOVING

SHOULDER-
PAVED

CHANGE #

1

FLORIDA DEPARTMENT OF TRANSFORTATION
MAINTENANCE CDNDITIONS STANDARDS

PAVBEVENT

no defect is greater than } square foot in area and

1% inches deep. Pervious base must not be exposed
in any hole.

85% of the linear feet of transverse and longitudinal

joint material appears to function as intended,
90% of the slabs exhibit no evidence of puTping.,

90% of the total pavement edge is ravelled less
than 4 inches. No continuous section of edge
ravelTing 4 inches or wider exceeds 25 feet in
fength, -

rutting areas are not more than 3/4 inch average
depth,

no Class Il cracking exists.

90% of roadway slabs bave no unsealed cracks wider
than 1/8 inch,

no measurement exceeds 1/2 inch deep within the
initial 10 foot increments or plus 3/8 inch for
each additional 10 foot increments,” Measurement of
each depressed area must be made in both
directions.

95% of pavement surface is free of stripping or
delamination,

the shoved area does not exceed a cumulative 25

square feet.

no defects exist as listed for pavement.
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PAVENENT

NOTE: Many resurfacing projects now include widening of travelways
beyond the designed lane width. Generally, any paved area
with the same rate of slope as the travelway, four (4) foot
or less in width will be considered as pavement UNLESS
designated as paved shoulder by the straight 1ine diagram.
Do not evaluate edge widening or edge rumble strips installed

by maintenance forces,

POTHOLE - Place a straightedge across the defective area, at two or
three locations, to determine if any part of the defect is deeper
than that Tisted on the standard. To determine the square foot area
of a defect, measure the area as a square or rectangle. A
straightedge and a marker to outline the area may be helpful, If
BOTH depth and area are greater than the appropriate standard then
this characteristic does not meet the desired maintenance condition.
Further, if pervicus base is exposed in ANY hole then this

characteristic does not meet desired conditions.

JOINT (RIGID PAVEMENT) ~ This standard reguires that 85% of the
joints appear to function as intended by restricting the intrusion
of water and imcompressibles. Determine the linear feet of
transverse and longitudinal joint either by computation or actual
measurement. Transverse joints are generally 20 feet apart but spot
checks should be made to verify this. On multi-lane divided

sectians, with paved shoulders, BOTH the paved median shoulder and
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paved outside shoulder joints are to be evaluated. Generally, it is
pasier to multiply the total joint Tength by 0.15(15%) to determine
what Tength is allowed below the desired maintenance condition and
then measure those joints that do not function as intended.
Cumulative lengths greater than the 15% cause this characteristic to

be below the desired maintenance condition.

PAVEMENT VOIDS (RIGID PAVEMENT ONLY) - Determine the number of slabs
by counting or measuring a slab length (verify that all slabs are
the same Jlength} along the roadway., Divide this length into 528
feet times the number of lanes to determine the number of slabs
within the sample. Portions of a slab or slabs that have cracked
and depressed areas below the original grade are indicators that a
void exists. A vertical difference at any construction joint is
also an indication of probable slab movement. Wet or discolared
areas on adjacent paved shoulders or depressed paved shoulder at the
pavement edge are further indications that slab movement or pumping
is taking place. If more than 10% (.10 x no. of slabs) show visible
signs of pumping, then this characteristic 1is below the desired

maintenance condition.

EDGE RAVELLING - Two lane roadway (flexible pavement] samples with
non-paved shoulders can have a maximum pavement edge of 1056 feet.
Multi-Tane divided, with non-paved shoulders, will normally have
four (4) edges for a total of 2112 feet possible to ravel. The

following table may assist in the survey of this characteristic.
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NON-PAVED SHOULDER PAVEMENT EDGE

NO. EDGES LENGTH FT 0% 10%
2 1056 950 106
4 2112 1901 211

At least 90% of the total pavement edge must be free of ravelling
less than 4 inches wide or this characteristic will be below the

desired conditiaon.

Further, any CONTINUOUS edge ravelling of more than 25 feet in

length AND 4 inches or greater in width, causes this characteristic

to be below the desired maintenance condition, Also, any individual

pavement edge (maximum 528 feet) having more than 25 feet

ACCUMULATED  ravelling 4 finches wide or greater causes this

characteristic to be below the desired maintenance condition.

RUTTING - Using a 6 foot straightedge placed across the wheelpath,
take measurements at 25 foot intervals along the sample. Determine
the average depth of the rutted area by adding the measurement at
each interval and dividing by the number of measurements. This
number should normally be 22 in a 528 foot sample. If the rutting
averages MORE than 3/4 inch then this characteristic does not meet
the desired maintenance condition. As a general rule, progressively
less rutting cccurs when a wheelpath is closer to the centerline or
to the median. One exception will be superelevated curves to the
Teft. Cbservation should be made of all wheelpaths to determine if
measurement fs required.
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ASPHALT CRACKING - The definition of Class III cracking is: 1/4 inch
or greater longitudinal or transverse cracks which are opened to the
base or underlying material. Also, progressive Class II cracking

resulting in severe spalling with chunks of pavement breaking out is

considered Class III cracking. Severe ravelling (loss of surface
aggregate) is also classified as Class IIl cracking. This

definition is from the Instructions and Procedures for the Flexible

Pavement Condition Survey, Florida Department of Transportation,

July 1983. If the section being surveyed contains any Class III
cracking as outlined above, then it does not meet the desired

maintenance condition.

CONCRETE CRACKING - This standard requires 90% of roadway slabs to
be free of any unsealed crack (excluding joints) wider than 1/8
inch. A slab is defined as that area within the designed cantrol
joints. A method for determining the number of slabs in a sample 1is

given in the PAVEMENT VOIDS (RIGID PAVEMENT ONLY) standard.

DEPRESSION - This measurement may require driving nails into the
pavement surface or joints to attach a string line. Since this
measurement must be taken in traffic lanes, utilize safety
procedures  as  required. The stringline, marked at 10 foot
increments, can be stretched tightly (along the pavement) across the
depressed area and the depth of the depression measured at 10 foot
increments. Measurement of each depressed area must be made from

BOTH ends to insure that no grade change exceeds the rate allowed by

27

the standard. If any measurement in the first or last increment is

GREATER THAN 1/2 inch, then this sample does not meet the desired

maintenance condition. If the first and last increments meet
desired conditions then measurements of the second and next-to-last
increments should be made. If measurement of either of these
increments is GREATER THAN 1/Z inch PLUS 3/8 inch, then this
characteristic does not meet the desired maintenance conditions. If
the measurement of these increment is less than allowed by the
standard, then measurements of the defective area should be
continued. Remove the nails at the completion of the measurement.

The following profile drawing may provide some help.

INCREMENT DISTANCE (W FEET

+3/8" For each

additionat 10"

(e A LI PLT T sk s L

DEPRESSION JEPTH ALLAWED

STRIPPING - Compute the area of travelway in the section being
surveyed. Length of section is 528 feet x number of lanes x lane
width to give total square feet being surveyed. If more than 5% of
the total square feet (0,05 x total square feet) has stripping or
delamination, then this characteristic does not meet the desired
maintenance condition. The following table 1ists 5% of total square

feet for number of lanes and width combirations.

28

1L



STRIPPING

Amounts listed are 5% of TOTAL square feet,

Number of Lanes

Lane

Width 2 3 4 5 6
10 528 792 1056 1320 1584
11 581 871 1162 1452 1742
12* 634 950 1267 1584 1901
14" 739 1108 1478 1848 2218

SHOVING /PUSHING /RIPPLING - This characteristic is the movement of
flexible pavement surface, generally on an incline, caused by the
acceleration or deceleration of vehicle traffic. Occasionally,
shoving (sometimes called rippling} will occur between wheelpaths on
level grades. The result is alternating depressed and raised areas
in the pavement surface causing a rough or bumpy ride with the
possibility of collecting and holding water that could Tlead to
further deterioration of the pavement surface. Severe movement will
result in cracking or breaking of the riding surface exposing the
underlying pavement course or the base material. If more than 25
square feet of pavement, in a sample, is displaced by pushing,
shoving or rippling, then this characteristic does not meet the

desired maintenance condition.
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SHOULDER {PAVED) - Paved shoulders (does not include pavement
widening) shall be evaluated using the PAVEMENT element standards.
Any defect (pothole, joint, void, edge ravelling, rutting, cracking,
depression, stripping or shoving) in amounts greater than Tisted
causes this characteristic to be below the desired maintenance

condition.
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FLORIDA DEPARTMENT OF TRANSFORTATION ROADSIDE

MAINTENANCE OONDITIONS STANDARDS

SHOULDER (UNPAVED) - To measure shoulder drop-off use a straight
ROADSTDE , x i
edge or a stringline. When a shoulder drop-off exceeds 3 inches
within one foot of the pavement edge for 25 continuous feet or more
THE FOLLOWING CHARACTERISTICS MEET THE DESIRED CONDITIONS STANDARDS \WHEN: then this characteristic does not meet the desired maintenance
SHOULDER- condition. Deviation of shoulder from design template, including
UNPAVED no shoulder drop-off exceeds 3 inches deep within . .
one foot of the pavement edge for 25 continuous the radius at paved turnouts, must alsoc be considered. Generally,
feet. No deviations exist greater than 5 inches .
below or 2 inches above the original desgn. No shoulders are sloped 3/4 inch per foot from the edge of pavement,
washboard areas exist having a total differential -y :
greater than 5 inches fram the low spot to the high except in superelevated curves. Deviation greater than 5 inches
spot. -
& below or 2 inches above the design template causes this
FRONT SLOPE no ruts or washouts exist greater than 6 inches in R ’ . s
depth. iz characteristic to be below the desired maintenance conditions. See
TURNOUT Flexible Pavement - no defect is greater than 1/2 the following FIGURE.

square foot in area and 1 1/2 inches deep. No Class
Il cracks exists, Rigid Pavement - no vertical

tracture, horizontal crack or settlement exists ALLOGED DEVIATION TON Now PAVED. SROULDERS
greater than 3/4 inch, L L
|
SIDEWALK no vertical fracture, horizontal crack or settlement ’ ’
exist greater than 3/U4 inch. Apove 0 20 )
T i LEVEL LINE
& " : : L 1 1 Il ! ) | 1 1 1 L
BIKE PATH no loose material and debris present. No ST L—-.__‘___L_‘_ T
irregularities of more than 1 1/4 inches in size T S — 4 ) FRONT SLOPE
exist within 1 foot of each other. i . —“L—ﬂ-&__k (‘
— e
3 3 10 e
. . ) : : . i & ¢ 7 . % .
FENCE no unrestrained entry is allowed, J z ! 4 —
AEOVE w1 174" + 1/ = Ak L =1 344 =2 12 -3 - at =4 376 -5 a0
BELOW EURE T A T P RS IR P L =B B YT T V- S | I P ERE AR B N 7. LA I B

Ancther condition to be considered is washboardina (ruts, washouts
or other defects perpendicular to the pavement edge). A total
deviation greater than 5 inches difference between the high and low
spot causes this characteristic to be belew the desired mainterance
condition,
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NOTE: Utility strips will be evaluated using the CURB/SIDEWALK

EDGING characteristic.

FRONT SLOPE - Front slopes provide a gradual and contoursd
transition from the shoulder edge to the roadside ditch or toe of
slope. Using a long straightedge or stringline, determine the depth
of defects compared to the slope template. Any defect greater than
6 inches in depth causes this characteristic to be below the desired

maintenance condition.
TURNOUT (PAVED) - Maintenance of turnouts in a highway section (no
curb and gutter) shall extend out to five (5) feet from the edge of

pavement OR to the Timits of paved shoulders.

Maintenance of turnouts in a curb and gutter section shall extend to

the front of the sidewalk or projected front edge OR to the
right-af-way when no sidewalk is installed.

Flexible pavement turnouts shall contain no potholes greater than
1/2 square foot in area AND 1 1/2 inches deep. No Class III cracks
shall be present, If BOTH depth and area are greater than the
standard or if Class I[II cracks exists then this characteristic does
not meet the desired maintenance conditions.

Rigid pavement turnouts shall have no vertical fracture, horizontal
crack ar settlement greater than 3/4 inch, Any defect greater than
the above causes the characteristic not to meet the desired

condition.
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SIDEWALK - Sidewalk s constructed of concrete or asphalt pavira.
Flexible asphalt sidewalk is subject to fractures caused by growing
tree roots, settling or deterioration and is to be surveyed using
the standard feor rigid concrete sidewalk. Any vertical fracture,
horizontal crack or settlement greater than 3/4 inch causes this
characteristic to be below the desired maintenance condition, This
measure includes the normal sidewalk joint and the sidewalk to curb
joint. Sidewalk will be projected across a paved turnout and that
area evaluated as sidewalk. There will be locations where the
sidewalk is also designated as a bike path. In these cases, the
sidewalk shall ALSC be evaluated as a bike path (see BIKE PATHS

below).

BIKE PATH - The presence of loose material (sard, gravel, dirt),
debris (sticks, limbs, rocks, cans, bcttles and so forth) that can
cause a bicyclist to lose control causes the pathway to be below the
desired maintenance condition. Irregularities (bumps or
depressions) of more than 1 1/4 inches in height or depth and closer
than 1 foot of each other also cause this characteristic to be below
the desired maintenance condition, Do not evaluate bike path as

sidewalk when a separate sidewalk facility is within the sample.

FENCE - Any unauthorized opening in a Timited access fence Tine
that allows unrestrained access causes this characteristic to be

below the desired maintenance condition.
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FLORIDA DEPARTMENT OF TRANSPORTATION

MAINTENANCE CONDITIONS STANDARDS

TRAFFIC SERVICES

THE FOLLOWING CHARACTERISTICS MEET THE DESIRED CONDITIONS STANDARDS WHEN:

RAISED PAVEVENT
MARKER

STRIPING
PAVBEVENT SYMBOL
QUIDERAIL
ATTENUATOR
BARRIER WALL
WARNING SICN

REQULATORY SIGN

INFORVATION SIGN

HAZARD AND CUIDE
MARKERS

SIAN LICHTING

HIGHAYAY LIGHTING

CHANGE # |1

70% of the required markers are functional
Treflective). No more than 120 feet of continuous
centerline or laneline is without a reflective

marker,

70% of the original installation functions as intended.
70% of the original installation functions as intended.
90% of an installation functions as intended.

95% of the device tunctions as intended.

99% of an installation functions as originally intended,

95% ot the required signs are present and
tunctioning as intended,

95% of the required signs are present and functioning

as intended.

85% ot the required signs are present and
tunctioning as intended.

80% of the reguired markers are present and

Ffunctioning as intended.

E% ot the required installation is functioning as
tntended,

90% of the required installation is functioning as
intended.
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TRAFFIC SERYICES

NOTE 1: The FDOT Manual On Sign Installation and the FDOT Roadway

and Traffic Design Standards both provide fundamental

concepts of traffic control devices such as application
practices, installation, operation and maintenance. A
review of these publications prier to beginning the MCSP
survey and a periodical review during the survey year can
assist in determining whether a traffic control device does
or does not meet a desired maintenance conditien.  Other
publications that can provide useful information are the

USDOT  Manual on Uniform Traffic Control Devices and the

Traffic Control Devices Handbook.

NOTE 2: MNighttime reflectivity checks will be conducted using
LOW BEAM headlights only. It is recommended that survey
vehicle headlights be adjusted with all required supplies
and equipment in the vehicle and with fuel tank at 1/2
full. Most DOT wvehicle shops should have the required

equipment to set headlights.

RAISED PAVEMENT MARKER - Raised pavement markers are reflective
white, amber or red. Scme markers are designed with a reflector on
one side eonly. They are effective aids for night driving,
especially on wet pavement. They are used on ALL FDOT highways to

delineate centerline, some curbs, traffic islands and for transition
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of roadway or lane width changes. At Teast 70% of the required

markers must be functional (reflective) at a distance of G528 feet,
No more than 120 feet of continuous centerline or lane line shall be
without a reflective marker, Skip line will be considered as a
continuous line. Designed breaks in pavement lines (crossovers,

intersections) shall not be included in the 120 continuous feet.

STRIPING - Pavement striping s normally 4 inch wide solid
centerline, skipline or solid edgeline and is efither paint,
thermoplastic or tape. Wnen the observation is being conducted in
daylight hours at least 70% of the original installation must
function as intended. When this characteristic meets desired
daytime conditions, then a nighttime observation will be required.
For nighttime, at Teast 70% of the original installation must
function as intended. Periodic nighttime reviews, of a roadway with
new or recently installed striping should be made to establish or

re-establish a baseline for what is 100% effective.

PAVEMENT SYMBOL - Pavement symbols are used to communicate certain
meanings at specific locations. Included in this characteristic are
gore area markings, shoulder markings, word and symbols markings,
stap lines, crosswalk lines, parking space markings, curb markings,
painted medians and others. The publications noted at the beginning
of this section can provide quidelines for proper dirstallation and
function for most pavement symbols. Wnen the observation is being

made 1in daylight hours then at least 70% of the ocriginal
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installation must  function as  intended. When a nighttime
observation is required at least 70% of the installiation must
function as intended. Pericdic nighttime reviews of a roadway with
new or recently installed pavement symbols should be made to
establish or re-establish a baseline for what is 100% effective,
Symbols that appear to be abandoned should be verified as such with

the area engineer and not be evaluated if determined to be so.

GUIDERAIL - Guiderail 1is installed to protect the motorist from
various hazards in and adjacent to the travelway and, in mast cases,
where fill slopes exceed 3:1. At least 90% of guiderail, on a
single run, must function as intended. The end anchor must be
properly installed and adjusted t¢ cause the installation to
function as designed in a direct end impact. Proper height must
alsa be part of the observation. Any given installation must be at
the correct elevation required by FDOT Road Design Standards. ANY
missing panel will cause this characteristic not to meet desired
conditions. Installations may vary from roadﬁay to roadway because
of design standard changes and should be evaluated using the
appropriate design standard. Failure to meet any of the above

requirements will cause this characteristic to be below the desired

maintenance condition.  Evaluation deoes not include reflective
markers.
ATTENUATOR -  Vehicle  impact attenuators are of  various

configurations and are designed for different roadway conditions.
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They are generally constructed of modules or cells with some
containing sand or water. They provide the motorist with a
cushioned impact area prior to solid obstructions such as; parapet
walls, bridge columns, sign structures and signal pales. Water or
Tiquid type attenuators should be checked for 1loss of water by
evaporation or leakage. Any loss is to be computed as a percent of
the design amount. Lids or top covers must be in place and secured
as designed. Sand filled attenuators should be checked for
consolidation or lToss of material and any loss computed as a percent
of the design amount, Other conditions that will cause the device
not to perform zs intended are: an accumulation of trash and debris
in and under the devices that prevents proper compression, shear
pins nat properly installed or missing, the device not properly
anchored allowing misalignment or allowing the device to become
misaligned when impacted. When an appurtenance has less than 85% of
the design components or the device would not function as intended
then this characteristic does not meet desired maintenance

conditions. Evaluation does not include reflective markers.

BARRIER MWALL - Barrier wall ds either cast-in-place or precast
concrete wall, and is generally constructed in medians to separate
vehicular traffic travelling in opposite directions. Occasionally,
it is wused to separate traffic from roadside construction.
Temporary barrier instaliled and maintained by Department forces is
to be included in the survey. When less than 99% of an installation

functions as intended this characteristic does not meet desired

[
o

CHAMNGE # |

conditions. If any condition exists (e.g., section missing, section
misaligned creating an obstruction or hazard) causing the
installation not to function as intended, then this characteristic
does not meet the desired maintenance condition. Evaluation does

not include reflective markers.

HIGHWAY SIGNS

NOTE: Many cities and counties install traffic control signs and
devices adjacent to or on FDOT right-of-way. Verification of
ownership  should be determined, if possible. Warning,
Regulatory and Information signs and devices installed and
maintained by the FOOT will be identified [front or back) as
property of the Florida Department of Transportation and will
have an installation date painted on or attached to the sign.
Evaluate only FDOT signs and devices. As a reference for
what is 100% nighttime reflective, a new (small) sign and
bracket can be obtained from the warehouse. Periodically, it
can be temporarily attached to a post for evaluation
reference.  Signs with incorrect horizontal or vertical
offsets or twisted or Teaning beyond design standard do not
meet desired conditions. An exception to vertical offset

(height) is metric speed signs.
WARNING SIGN - Warning signs are used when it is deemed necessary ta
warn traffic of existing or potentially hazardous conditions on or

adjacent to the travelway. Both day and night observations should
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have 95% or more of the required signs present ard functioning as
intended or this characteristic does not meet the desired

maintenance condition.

REGULATORY SIGN - These signs inform highway users of traffic laws
or regulations and indicate the applicability of legal requirements
that would otherwise not be apparent. Both day and night
observations should have 25% or more of the required signs present
and functioning as intended or this characteristic does not meet the

desired maintenance condition.

INFORMATION SIGN - Information or quide signs are essential to
direct the motorist along streets and highways, to inform them of
intersecting routes, to direct them to towns and cities or other
important destinations and to identify geographical locations. Both
day and night observations should have 8t% or more of the required
signs present and functioning as intended or this characteristic

does not meet the desired maintenance ccrndition,

HAZARD AND GUIDE MARKER - Hazard and guide {obiect) markers are
generally of three types: those composed of reflective buttons
mounted on a background which may or may not be reflective,
reflective sheetirg only or those with alterrating black with white
reflective stripes. These type signs are used to mark an object or
to direct traffic around an object. This characteristic will also

include: clear ar amber "button” tyre reflectors used on guiderail,
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attenuator and barrier wall systems, button or combination button
and reflective sheeting markers used at crossovers, thase markers
used for some ramp delineaticn, reflective paint used on some curbs
and other applications where object or guide marking is used. All

installations should be in accordance with FDOT Roadway and Traffic

Design Standards. Both day and night observations must have at
feast 80% of the required markers present and functioning as
intended. Post mounted markers installed to prchibit unauthorized
traffic movements (off-tracking, median crossing, shoulder parking)

will not be evaluated,

MOTE: It {s the opinion of the Roadway Design Section, the Traffic
Operations Section and the Bureau of Maintenance that

permanent hazardous objects WITHIN the Clear Zone (CZ)} of any

facility type shall continue to be delineated. CZ areas, by
facility type, are listed in the current

FDOT Roadway and Traffic Design Standards Index # 700,

SIGN LIGHTING - I1lumination of overhead roadway signs may be by
means of: a 1ight behind the sign illuminating the message thru
translucent material, a source that illuminates the entire face of
the sign or some other source such as Jilluminated tubing or
incandescent panels that make the message visible at night. Street
or highway 1lighting is not regarded as meeting the requirements
for sign illumination. At Teast 75% of EACH sign structure

illumination  system should be functioning as intended. Sign
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illumination at some locations is no longer required but remains
installed. Those Tlocations where Tighting is present but non-
functioning should be verified as o.ficially out of service. The

area engineer can provide this information.

HIGHWAY LIGHTING - A1l 1lighting OWNED by the Department is to be
included in the survey regardless of who maintains it. A daytime
evaluation will be for missing or damaged poles, missing or damaged
luminaires and other defects. At Teast 90% of the required 1ighting
system should be installed and functioning as intended. ANY missing
inspection plate or electrical access panel will cause this
characteristic not to meet the desired maintenance condition. If
this characteristic meets the daytime evaluation, then a nighttime

check should be made,

NOTE: Highway Tighting inventory and outage reports are available

thru District Maintenance Offices.
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FLORIDA DEPARTMEN| OF TRANSPORTAT ICN

MAINTENANCE CONDITIONS STANDARDS

DRAINAGE

THE FOLLOWING (HARACIERISTICS MEET THE DESIRED CONDITIONS STANDARDS WHEN:

STURV DRAIN

SIDE DRAIN

CROSS DRAIN

ROADSIDE DITCH
(NON-PAVED )

MEDIAN DITCH
[NCN-PAVED)

OUTFALL DITCH

CURB INLET
OTHER [NLETS

MISC. DRAINACE
STRUCTURE

FOALVWAY  SWEEP NG

CHANGE # 1

(varies)% of the cross-sectional area is not obstructed.

RURAL LIMITED ACCESS - 90 RURAL ARTERIAL - 85
URBAN LIMITED ACCESS - 50 URBAN ARTERIAL - 85

[varies)% of the cross-sectional area is not obstructed,

RUFAL LIMITH> ACCESS - 75 RURAL ARTERIAL - 75
URBAN LIMITED AULESS - 80 URBAN ARTERIAL - 80

(varies)% of the cross-sectional area is not abstructed.

RURAL LIMITED ACCESS - 80 RURAL ARTERIAL - 80
URBAN LIMITED ACCESS - 85 URBAN ARTERIAL - 85

the ditch bottom is (varies) feet or more below the
outside edge ot pavement.

RURAL LIMITED ACCESS - 3 RURAL ARTERIAL - 3
URBAN LIMITED AQCESS - 2 1/2 URBAN ARTERIAL - 2 1/2

the ditch bottom is 2 feet or more below the inside
edge of pavement.,

the ditch bottom is at or within the lower 1/3 of
the distance between natural ground and the design
flowline.

90% of the opening is not obstructed.

85% of the openings is not obstructed,

90% of the installation functions as designed.
material accumulation is no greater than 3/4 inch

deep in the travelled way or 24 inches deep in the
gutter.
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DRATNAGE

STORM DRAIN - Current design standards require manhole covers, inlet
grates and other means of access to storm drain systems to be
welded, chained, bolted or otherwise secured to prevent theft or
dislodging. Removal of these access covers may be required to
survey the system. If the survey requires opening any secured
access then it must be re-sealed. It 1is recommended that a
walk-thru inspection of the system, within the sample, be made to
determine if blockage or restriction of any drainage structure
exists. If blockage ar restriction is evident then no further
inspection is required. Some storm drain systems are designed to
hold water due to tides, flood control or water management
conditions and standing water will not necessarily mean the system
is obstructed. When (varies)¥ of the cross-sectional area of any
pipe 1is clear of obstruction this characteristic meets the desired
maintenance condition. A table to assist in measuring the percent
of cross-sectional area obstructed is provided following the SIDE

DRAIN/CROSS DRAIN section.

SIDE DRAIN/CROSS DRAIN - SIDE DRAIN normally occurs under turnouts.

Occasionally, turnouts will be connected by longer sections of pipe
with this connection being covered. These connected installations
are not coensidered to be Storm Drain, CROSS DRAIN will normally run
under a travelway(s) at a perpendicular angle and spill into an apen

roadside ditch. Those cross drains in curb and gutter sections,
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that tie into a storm drain system shall be considered as a part of
that system. A table is provided that 1ists most diameters of pipe
used on the FDOT's roadways and a measurement to determine whether
the pipe is obstructed more than the desired maintenance condition.
The measurement is in inches and will be taken at the centerline of
the pipe, from the obstruction (silt, mud, sand ar so forth) to the
top inside wall of the pipe (the percent obstruction varies). The
required percentage is listed at the top of the table. Determine
the pipe diameter, select the diameter in the table and move to the
right along that line until under the desired percent obstruction
and read that figure. EXAMPLE: Select 18 inch diameter pipe and
move right under 10% obstruction and read 15.2 inches. Measure the
pipe being surveyed. [f the measurement is less than the table
value (15.2 inches) then less than 30% of this pipe area is apen and

does not meet the desired maintenance condition.
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STORM DRAIN/SIDE DRAIN/CROSS DRAIN

% OF OPEN AREA*

PIPE I1.D. 902 85% 80% 15%
12 10.1 9:5 9.0 8.4
15 12.7 11.9 11.2 10.5
18 15.2 14.3 13.4 12.6
21 17,7 16.7 15.7 14.7
24 20.3 19.3 17.9 16.8
27 22.8 21.4 20.1 19.0
30 25.3 23.8 22.4 1.1
36 30.4 28.5 26.9 25.3
42 35.4 33.3 31.3 29.5
48 40.5 38.1 35.8 33.7
54 45.6 42.8 40.3 37.9
60 50.6 47.6 44.8 42.1
66 55.7 52.3 49,2 46.3
72 60,8 57.1 53.7 50.5

*Based on Inside Diameter

ROADSIDE DITCH (NON-PAVED) - In general, a standard roadside ditch
(not to include ditch paving) is designed to a minimum depth below
the roadway although there will occur special ditches or exceptions
on some older roadways. A roadside ditch must have a front slope

and at least a 6 inch back slope to be considered a ditch. Some

roadside canals serve as roadside ditch and have a flat berm on one
or both sides. For purposes of this survey, these flat areas will
be considered to be front/back slopes. Observation of the ditches
throughout the section should provide insight as to the original
design of the ditches . If all ditches are the same elevation and
provide proper drainage then they probably were designed at that
elevation. A check of construction plans will provide an answer
when a field determination is not possible. The elevation of the
outside edge of pavement (not paved shoulder) will be used to
determine the depth of the ditch, A surveyor's hand-held level and
folding carpenter's rule or stringline Tevel can be used to make
measurements along the sample. If any standard ditch bottom is less
than {varies) feet below the edge of the pavement or 1less than
eriginal construction, then this characteristic does not meet the

desired maintenance candition.

MEDIAN DITCH (NON-PAVED) - The standard median ditch (not to include
ditch paving) design calls for a minimum depth of two feet helow the
roadway. Variations in roadway typical sections result in many
deviations from this standard. One example is a two-lane facility
that has been upgraded to a multi-lane divided. Many times the new
roadway 1is constructed at a higher or Tower elevation than the
existing, In this situatien, the two foot standard generally
applies only to the inside pavement edge (not paved shoulder edge)
of the higher roadway. Another situation where the standard two

foot minimum does not apply is the transition from standard ditch
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grade to meet paved crossover grades. There are alsa “special
ditch grades that do not conform to the standard. A review of
construction plans will provide information concerning the designed
elevation of these exceptional situations. Measurement can be made
with a hand-held surveyor's level, or a stringline level. If any
standard median ditch grade 1is less than 2 feet below the inside
adge of pavement elevation or any "Special" median ditch grade is
less than original design then this characteristic does not meet the

desired maintenance condition.

QUTFALL DITCH - Initial observation of the ditch system, as a whole,
can provide an answer as to whether actual measurements of the ditch
bottom elevation shall be made. If the ditch grade appears to be
higher than original construction then actual measurements should be
made. Structures included and adjacent to the ditch or construction
plans can be used to determine design flowline. After
determination of designed ditch elevation, a distance from that
elevation to natural ground can be calculated. If any part of the
ditch grade is above the bottom 1/3 of the calculated distance, then

this characteristic does not meet the desired maintenance condition.

CURB INLET - At least 90% of the slotted inlet area must be open for
this characteristic to meet the desired maintenance condition.
Gutter grates or gutter cover plates are installed as cleaning or

maintenance access and are not to be considered as part of the
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opening area. Ccvers or grates shall be attached according to
current design standards or by an acceptable method or this
characteristic does not meet desired maintenance conditions. A
measurement of the opening length times the cpening height (6" for
most  curb inlets) will give the area to be censidered., A table is
provided that converts the percent obstruction to linear inches faor
opening heights of 6 inches. To use the table, rezd the openina
Jength at the left and move right to the 10% (OBSTRUCTION) column.
If the obstructed area is equal to or greater than the inches in
that column then this characteristic does net meet the desired
maintenance conditicn. Inlet sizes not included in the table can be
computed or interpolated from the table.

CURB INLET OBSTRUCTION TABLE

OPENING

LENGTH HEIGHT 10%
8! B 10"
9! 6" 13
10! 5" 2"
ki 6" 13 1/4"
12’ 6" 14 172"
T3 5" 15 374"
14! 6" 16 3/4"
15 6" 1ar

OTHER IMLETS - This characteristic includes all inlets and enclosed

junction boxes (manholes) other than slotted curb type. These
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inlets may be found in a ditch with or without paving, in valley
gutter and at other Jlocations designed to collect water runoff.
Covers or grates shall be attached according to current design
standards or by an acceptable method or this characteristic does not
meet desired maintenance conditions. Measure the opening to
determine the opening area. When the inlet structure is unslotted
then the grate is the collection area to be measured. When at least
85% of the opening is clear of obstructions then this characteristic

meets the desired condition.

MISCELLANEQUS DRAINAGE STRUCTURE - This characteristic includes
ditch  paving, valley gutter, flume, spillway, French drain,
retention/detention paond, si1t§tion device and other miscellaneous
drainage structures that are used tc enhance or control the flow of
runoff or storm drain water. Covers or grates shall be attached
according to current design standards or by an acceptable method or
this characteristic does not meet desired maintenance conditions.
These structures must function at 90% or more of eriginal design to
meet the desired maintenance condition. See APPENDIX III for

additional information.

ROADWAY SWEEPING - This characteristic applies ONLY to; Urban
Limited Access Roadways, any curb and qutter, any valley gutter,
intersections of state roads and barrier wall agutter, This
characteristic does not meet the desired maintenance cendition if

undesirable material accumulation is greater than 3/4 inch deep in
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the travelway or more than 2 1/4 inches deep in the gutter of curb

and qutter, valley gutter cor barrier wall gutter,
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THE FOLLOWING CHARACTERISTICS MEET THE DESIRED CONDITIONS STANDARDS WHEN:

ROADS IDE MOWING

SLOPE MOWING

LANDSCAPING

TREE TRIMUING

QURB /S TDEWALK
EDCE

LITTER FEMOVAL

TURF GONDITION

FLORIDA DEPARTMENT OF TRANSPURTATION

MATNTENANCE CONDITIONS STANDARDS

VECETATION AND AESTHETICS

not more than 1% of vegetation exceeds (variec)
inches high, This excludes bahia seed stalks and
decorative flowers allowed to remein for aesthetics.
The area shall be meintained in accordance with the
rmowing guide,

RURAL LIMITED ACLESS - 24 RUFAL ARTERIAL - 18
UFBAN LIMITED ACCESS - 13 URBAN ARTERIAL - 12

not more than 1% of vegetation exceeds 24 inches
high. This excludes bahia seed stalks and
decorative flcwers allowed to remmin for aesthetics.
The area shall be maintained in accordance with the
mowing guide.

vegetation is maintained in a healthy, attractive
cordition.

there is no encroachrent of trees, tree |imbs or
vegetation in or over travelway or clear zone, lower
than 143 feet or lower than 10 feet over sidewalks.

there is no encrcachment of grass and debris of more
than 6 inches onto the curb or sidewalk or no build
up of more than 4 inches above or 2 irches below the
top of curb ar sidewalk. B

the volume of litter does not exceed 6 cubic feet
per acre excluding all roadway pavement,

turf is in a relatively healthy condition and the

mowing area is 905 Tree of undesired grass and
broad-leaf weeds,
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VEGETATION AND AESTHETICS

ROADSIDE MOWING - This characteristic is the centrol of planted or
natural grasses and vegetation for safety and aesthetic  purposes.
Areas mowed by private resident or commercial establishment will not
he evaluated for minimum mowing height. Vegetation should not
obscure vision and should be maintained in accordance with the FDOT

A Guide to Roadside Mowing. Measurements with a rule or stick

marked at the appropriate heights should be made throughout the
sample. If more than 1% of vegetation, EXCLUDING bahia seed stalks
and decarative flowers which have been allowed to remain for
aesthetics, exceeds (varies) inches, then this characteristic does

not meet the desired maintenance condition.

SLOPE MOWING - This characteristic is the control of planted or
natural grasses and vegetation for safety and aesthetic purposes.
Areas mowed by private resident or commercial establishment will not
be evaluated for minimum mowing height. "Vegetation should not
gbscure vision and should be maintained in accerdance with FDOT

A Guide To Roadside Mowing. Measurements should be made throughout

the sample, If more than 1% of vegetation, EXCLUDING bahia seed
stalks and deccrative flowers allowed to remain for aesthetics,
exceeds 24 inches, then this characteristic does not meet desired

conditions.
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LANDSCAPING - Landscaping is performed in those areas that have been
changed by the placing of ornamental bushes, shrubs, flowers or
plants and that require maintenance such as weeding, mulching,
trimming,  pruning, replacing, fertilizing, insect spraying or
edging. The presence of mulch materials (pine straw, wood chips)
and evidence of pruning or trimming are indicators that a landscape
area is probably being maintained. Planting that are not pruned and
that appear unhealthy or unattractive due to apparent lack of
maintenance cause this characteristic to be below the desired

maintenance condition.

TREE TRIMMING - This characteristic is the encroachment control of
tree limbs or brush into or over travelway, shoulder, clear zone and

sidewalk. The FDOT Roadway and Traffic Design Standards (Index-700)

defines the 1imits of Clear Zone Area (CZ), by facility type.* If
encroachment is lower than 14 1/2 feet aver travelway or Clear Zone
or lower than 10 feet over a sidewalk, then this characteristic does
not meet the desired maintenance condition. If there is dead or
dying vegetation next to or over a travelway or Clear Zone that
could fall or otherwise present a hazard to pedestrian or vehicular
traffic, then this characteristic does not meet the desired

maintenance condition.
*CZ for undivided highways with design speeds of 50 mph ar greater
and projected (20 year) ADT less than 1600 will be the same as

comparable highways with ADT greater than 1600.
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CURB/SIDEWALK EDGING - Curb and sidewalk edging, including median
curb, is performed for aesthetic and safety reasons. Edging contral
may be accomplished by mechanical control (cutting or trimming by
machine) or by chemical control. Dead or dying vegetation at a curb
or sidewalk edge 1is probahbly an indicator that a chemical contral
program is the method being used for control. In this case, an
evaluation must be made to determine if the soil remaining, after
the vegetation is gone, will still cause an encreoachment. Grass and
debris on sidawalks could cause a hazard to pedestrian and
authorized traffic (bicycle, tricycle, baby carriage and so forth).
If there is encroachment of more than 6 inches onto the sidewalk or
curb, then this characteristic does not meet the desired maintenance
condition.  Also included in this characteristic s the maintenance
of non-paved utility strips and curb and gutter medians. A utility
strip s generally considered to be that unpaved area between the
back of a curb and a sidewalk. If utility strip or curb and gqutter
median soil has a build-up of more than 4 inches above or is mere
than 2 inches below the top of curb or sidewalk, this characteristic

does not meet the desired maintenance condition.

LITTER REMOVAL - Removal of litter from roadside areas is performed
for aesthetic and safety reasons. It is desired to present a
pleasing appearance to the motoring and pedestrian traffic, but it
is more important to provide safety. Litter on roadsides during
mowing operations presents an increased possibility of hazard to the

motorist, pedestrian and mower operator. The area to be evaluated
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will normally be the right-of-way width excluding THRU traffic
lanes. An exception will be that portion of the right-of-way that
is continually under water. This characteristic does not meet the
desired maintenance condition if more than 6 cubic feet of litter
per acre is present in the sample or if ANY Tlitter exists that

creates a hazard to motorist or pedestrian traffic.

TURF CONDITION - Turf conditicn will normally be evaluated within
the established mowing limits. Qccasionally, mowing 1imits are
changed and areas are left to regenerate. These areas, in the first
stages of regeneraticn, will appear to be within mowing 1imits and
probably will contain undesirable vegetation. When mowing limits
have been extended, due to adjoininc property improvement or new
development, a transition period is required to establish desirable
turf conditions. Consideration should be given when these
situations are encountered. Properly maintaired and desired
vegetation provides a pleasing appearance but primarily, it presents
less chance of shoulder and slope defects (ruts, washouts,
washboarding) therehy providing & safe recovery area for motorist
traffic. Turf should be in a relatively healthy condition and the
mowing area shculd be 90% free of undesired grasses and broad-leaf
weeds. Turf that is not healthy, sparse ar contains more than 10%
of undesirable competitive- roxious grasses and broadleaf weeds and
not maintained in accardance with the FDOT's Mowing and

Non-paved Shoulder Maintenance quidelines does not meet the desired

maintenance conditians.

CHANGE # 1

DATA PROCESSING

DATA COLLECTION
Data may be entered an either of the Maintenance Conditions Survey

input forms as explained in the CODING SHEET section in this manual.

DATA INPUT

It will be the responsibility of the MCSP Engineer to ensure the
collected data is entered into the data processing system accurately
and as soon as feasible. Al data should be checked for accuracy
prior to the end of the input session. Procedures to enter the data
are on the next page. If arrangements are made to have others enter
the data, then it will be the responsibility of the MCSP Engineer to

instruct these perscns in the proper procedures.
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L. Logon to TS50 using standard logon procedures.

[

. Type %MAINT and press ENTER.
When the screen returns to ready.

3. Type %SURVEY and press ENTER.
You will receive the following message

DATA SET ‘'userid.

Press ENTER and the Panel below will be displaved

SURVEY . DATA'

EXISTS

(RECORDS WILL BE

ALDED)

COMMAND =—=>

DATE
COST

OF SURVEY=>
CENTER NO=3>
TYPE FACILITY=>

INPUT PROCEDURE

COUNTY SECTION=> ___

STATE RCAD NO==»
MILE POST=>

]

N0/DASYR

AFTER ENTERING DATA ON THIS PANEL
PRESS ENTER KEY TO DISPLAY PAXEL FOR INPUTTING RATINGS

PRESS PF3

KEY TO END

MATNTENANCE CONDITIONS STANDARDS PROGRAYN —————====c-——

Below is the Panel for

inputting the ratings.

COUNTY SECTION=>

Y=YES N=N0

RUTTING=>

SHOVING=> _

SHOULDERS=>
BIKE PATH

>

ATTENUATOR
INFO SIGNS=>

STORM SEWER=>

TRAFFIC SERVICES

DRAINAGE
SIDE DRAINS=> _

MEDIAN DTCH=> _
MISC DRAIN=> _

VEGETATLON/AESTHESTICS

ROAD MOWING=> _
CURB/8W EDG=> _

JOINT
CRACKING
PAVED SHLDRS=>

FT SLOPES=>
FENCES=>

STRIPING=>
BARRIER WALLS=
HAZARD MKRS=

OUTFALL DTCH=>
RDWY SWEEP=>

SLOPE MOWIN

LITTER RENOV=> _

STATL

ROAD NO==

PAVT vOIDS
DEPRESS10NS=

WARNING SIGNS
SIGN LIGHTIN

CROSS DRAINS

CURB INLETS=» _

TREL TRIMMING=>

LANDSCAPING=>

TURF COND.=> _

AFTER ENTERING RATINGS ON THIS PANEL

MILE POST=> _

EDGE RAVEL=>
STRIPPING=>

RDADSIDE ==-------~ B vttt

GUIDERAILS=»
REG SIGNS=>
" LIGHTING=+

s

KSIDE DITCH=>
OTHER INLETS=>

PRESS ENTER KEY TO WRITE A RECORD AND RETURN FOR NENT RECCRD

‘

inspect the recerds.

Enter QED 'userid.SURVEY.DATA'

CHANGE # |

4. After you have completed entering of records and vou wish to visually
p

OUTPUT REPORT

Follawing is a sample report 1isting maintenance conditions for
URBAN LIMITED ACCESS on a District survey. The report lists the §
elements, each with its associated characteristics. Each
characteristics shows the number (#) of samples surveyed, the number
of characteristics that meet (YES) the desired maintenance condition
and what percent (*) that number is of the total surveyed. The
repart then 1lists the LEVEL OF MAINTENANCE for each of the 5
elements. This value 1is computed using predetermined numerical
values for each characteristic. A final computation shows the LEVEL
OF MAINTENANCE overall for the Type Facility surveyed. Reports may

be produced by facility type for a maintenance area, a district or

on a statewide level.
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DATE 21MAYS7?

UNIT NAME: ALL

TYPE MAINTENANCE PROGRAM:
GEOGRAPHIC AREA:
EVALUATION PERIOD :

PAVEMENT

POTHOLES
JOINTS

P&AVT VOIDS
EDGE RAVEL
RUTTING
CRACKING
DEPRESSIONS
STRIFPING
SHOVING
PAVED SHLDRS

ROADSIDE

SHOULDER SOIL
FRONT SLOPES
TURNOUTS
SIDEWALKS
BIKE PATHS
FENCES

VEGETATION -

ROADSIDE HOW
SLOPE MOWING
LANDSCAPING
TREE TRIMMING
CURE/SW EDGE
LITTER REMOVE
TURF CONDITION

LEVEL OF MAINTENANCE ON EACH

LEVEL OF MATY

MAIN

oo

[ e e ]

o

FLORIDA DEPARTMENT OF TRANSPORTATION

DISTRICT

YES =
26 96
8 62
13 100
7 100
17 100
5 19
26 456
17 100
L4 82
4 16

12
13 50
1 100
0 0
0 0
16 62

YES ]

0 0

o} o]

Q 0

17 63

0 0]

12 (2

0 0

ELEMENT :

PAVEMENT
ROADSIDE

TR IC SERVICES

DR GE

VEGETATICN - AESTHETICS
NANCE :

URBAN LIMITED ACCESS

60

TENANCE CONDITIONS STANDARDS REPORT

COST CENTER NO.: ALL
URBAN LIMITED AC

MILAGE EVALUATED: 52.
JUL THRU OCT 1986-1987

3

~4

TRAFFIC SERVICES

RATSED MARKER
STRIFING

PAVT SYMBOLS
GUIDERAILS
ATTENUATORS
BARRIER WALLS
WARNING SIGNS
REGULAR SIGNS
INFO SIGNS
HAZARD MARKER
SIGN LIGHTING
HWY LIGHTING

DRAINAGE

STORY DRAINS
SIDE DRAINS

ROADSIDE DITCH

MEDIAN DITCH
OUTFALL DITCH
CURB INLETS
OTHER INLETS
4MISC DRAIN ST
ROWY SWEEPING

74
39
48

23

APPENDIX I

Statistical Analysis of MCSP Rating Procedure

This is an analysis of the Maintenance Conditions Standards Program
(MCSP), relating to the current collecticn and assimilation of data.
There had been questions raised as to the statistical validity of the
ratings generated by the use of this program and whether they were
representative of the roadways found throughout the state, district, and
each individual maintenance yard's area of responsibility. This report
attempts to answer that question, answering not only if the ratings are
representative, but why they are representative.

Through the use of the Florida State Unjversity Statistical Consulting
Center, and its Director, Dr. Duane Meeter, the statistical mechanics of
the MCSP were found to be valid, with a couple of minor exceptions and
additions that expand the area of analysis.

The sampling of the various milepost stations for each maintenance yard
was found to be sound, provided the samples were selected in a true
random fashion, which is the current method of selecting samples within
the MCSP.

A questicn had been raised as to the differences in sample size among
the different characteristics by maintenance yard. This had been a
concern to the facilitators of the MCSP, but it was found to be alright
if the amount of samples by characteristic adequately represented these
characteristics in the population. In other words, if the proportion of
the characteristics in the sample matched the proportion of
characteristics in the population.

If a sample milepost station is deleted because it falls on a bridge or
an area under construction, the milepost station next to it should not
be selected because that means those segments next te bridges and
construction have two chances of being sampled, which defeats the
concept of a simple random sample. To circumvent this problem, the
sample size should be made slightly larger (say, 35 or 40]) than the 30
now selected for each facility type per maintenance yard. When a sample
is deleted because it falls on a bridge, the 3lst sample can be
substituted in its place for a replacement, thus preserving the concept
of simple random sampling. If ncne of the first 30 random samples fall
on a bridge or on a segment under construction, only use those first 30
random samples.*

When it is time for an MCSP rating to be calculated for each
maintenance, district, and statewide areas, a small change in the
current methed of analysis needs to be made. Instead of the "numerical
level of importance" of each characteristic being multiplied by the
"nercent meeting standards" of each respective characteristic, the
"numerical level of importance" of each characteristic needs to be

*Adopted effective July 1, 1987.
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multiplied by the number of each respective characteristic meeting
standards. This will enable a small amount of skewness to be eliminated
from the data. This step is done on the facility type/maintenance area
Tevel,

On the facility type/maintenarce area level, each milepost station
sampled should have its ocwn MCSP rating. This is done by multiplying
each "yes-meets standards" by its individual "numerical level of
importance" and totalling these numbers for each individual milepost
station. Next, take the "no-does not meet standards" and multiply them
by their individual "numerical level of importance" and add them to the
total of the "yes-meets standards' that was already computed. Divide
the number obtained wher adding "yes-meets standards" by the number
obtained when adding the "yes-meets standards™ and "no-does not meet
standards." An example is the best way to show this procedure:

Level of importance: 10 8 8 6 8 78787 7 65---788799G987776
"yes" or "no": ¥ == = XYY YYYYNY Yoo U NY = = 2 - - 2 - - -
Level of importance: 6 6 7 6 6 6 6 6 555656545455
"yes" or "no": S B A Y-N--Y-¥YN

Points "yes": 110
Total Paints "yes" and "no": 136

110/136 = 80.9 MCSP Rating for

These changes are made to enable an analysis to be taken based on the
variability of the data. The variability of the data is easier to
compute if each milepost station has its individual ratings cemputed and
examined.*

Two of the most important statistical characteristics of any
distribution of cbservations (such as the 30 individual ratings of a
maintenance area's Rural Limited Access facility type), are its measures
of central tendancy and variability. Measures of central tendency give
infarmation about the "center" of a group of scores, such as the mean or
"average" of a group of scores.

To obtain information about the differences that exist amcng the scores,
measures of variability are used, Two measures of variability to be
used in the analysis of MCSP ratings are the standard deviation and
standard error. The term "standard deviation" means that if a group of
milepost stations are grouped by facility type and are each given an
MCSP rating, assuming their distribution is normal, approximately
two-thirds of the ratings will fall less than one standard deviation on
either side of the mean,

The term "standard error' is actually the standard deviation of an
infinite group of means. For example, if a random sample of 30
observations was drawn from the parent population ard a mean (X), or
average was found for these 30 samples, and this process was repeated an
infinite number of times, each time having a new mean computed, it would

*Adopted effective July 1, 1987,

this milepost station.

be found that the mean of this infinite sampling distribution would be
the true rating and the standard deviation o :his infinite sampling
distribution would be the standard error that was computed earlier from
only one sampling distribution.

What all of this means is that a confidence interval can be computed,
using statistical tables, that will give a range where the actual MCSP
rating will be found. This confidence interval :in be computed on any
level of the MCSP study.

Many statistical studies use a 95% confidence interval and that is what
will be used in this analysis. The confidence interval can be computed
using the mean, standard deviation, standard error, and sample size of a
particular distribution; whether it be on a maintenance area, district,
or statewide level. bWhen the confidence interval i3 computed, it gives
with 95% certainty, a range that the true MCSP rating will fall in
between.

After an MCSP rating is computed for each facility type per maintenance
area (the mean of the distribution of scores for that individual
facility type), all the facility types for each individual maintenance
area are multiplied by their respective "1 to 100" levels of importance.
The results are then added, giving us an MCSP rating for each individual
maintenance area.

If it is determined by the MCSP facilitators that the "1 to 100" levels
of importance are no longer valid, then the MCSP ratings by facility
type can be averaged for each individual maintenance yard and this can
be used as the MCSP rating for that particular maintenance yard.
Another way would be to add the number of yesses and divide it by the
number of possible yesses to get a rating by individual maintenance
yard.

Whichever way is chosen to select the rating for the individual
maintenance yard, it should be followed in computing the rating for the
district and statewide Tevels. The best way would be to use the
individual milepost stations' ratings as a distribution, so that a
precise analysis could be made. An analysis of variance lets the reader
know where his maintenance area, district, or statewide rating stands in
comparison with other ratings from the past or present.

An example using the analysis of variance is attached. This example
shows how an MCSP rating would be computed for a Rural Limited Access
facility type, for the first period, 1986-87. It gives the actual
rating (71.3} and the 95% confidence interval (68,71 to 73.89), which is
the range that the true MCSP rating most probably lies in. The standard
deviation of the example (6.961) gives a measure of dispersion of the
sample scares, indicating that 66% of the scores lie within one standard
deviation on either side of the mean (71.3).
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34.
33.
3e:
31.
al.
29.
25,
25.
23.
21,
21,
19.
19:
14.
14.
13.
13.
12.
12.
10.
08.
07.
06.
05.
0s.
04.
0z,
01.
0l.
00.

OPR NN OR-JNWOR-OWOWOoHRWRO-NNWDRB OO

Individual Sample Method
First Period 1986-87

#Yes/io

108/134
114/134
123/165
147/215
160/211
102/140
107/166
121/141
101/134
113/134

91/128
119/162
109/147
110/155
102/162
108/142
100/134

88/134

88/154
129/194
118/163

82/123

85/136
100/140

97/161

88/134
102/141
116/169
147/216
146/204

MESP Rating

80.
85.
74.
68.
75.
72.
64.
85.
75.
84,
[2
73.
74.
71.
63.
76.
74.
65.
57.
66.
T2
66.
62,
71
60.
65.
72.
68.
68.
Tl

MW~~~ -1 OOOFU—RWROWMOEDABOC—O

Mean (average) MCSP Rating: X = 71.3

Range (highest rating minus lowest rating): 85.8 - 57.1 =
Variance = £X°_ = Sum of squares = 1405.37 =
n-1 Degrees of freedom 29

s* represents variance.
Standard deviation = V48.46 = 6.961

s represents standard deviation.
6.961 = 1.27
Jao

Standard error =

sy represents standard error.

The .95 confidence interval is X = t(sg), where t = 2,04,

Qur confidence interval is

71.3 + (2.04)(1.27), or
68.71 to 73.89

28.7
48.46

The true MCSP rating for the Rural Limited Access facility type probably
lies between 68.7 and 73.9. If more precision is needed, a Targer

sample is required.

06



Florida

QOB MARTINEZ

GOVERKOR

KAYE N. HENDERSON
SECRETARY

March 3, 1987

MEMORANDUM

TO: iiﬁ:iCt‘ i ce Engineers
FROM: J. W. Roberts, State Maintenance Engineer

SURJECT: Safety Procedures for Maintenance Conditions Standard Program
(MCSP) Survey Personnel

The attached procedures were recently approved by B, G. Morris,
State Safety Engineer and DAS William F, Ventry for Traffic Count and
Vehicle Classification field personnel, Because the MCSP teams are exposed
to these same hazards your MCSP personnel should incorporate those
procedures in carrying out their activity. Some exceptions have been made
as noted.

Please address questions related to this matter to Jchn
Anthamatten.

JWR/Am

cCc; MCSP Engineers
B. G. Morris, State Safety Engineer

Department of Transportation

Haydon Bums Building. 605 Suwannee Sireat Tallahassea, Flarida 32301-8084, Talephone (904] 4888541

APPENDIX
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TRAFFIC COUNTING AND VEHICLE CLASSIFICATION PROCEDURES

A1l new traffic technicians will be provided a minimum of 2 weeks training
by accompanying an experienced field technician who is collecting traffic
data. Furthermore, the supervisor shall go over these job procedures with
new personnel before they are allowed in the field. All field perscnnel

will be provided training in first aid techniques.

All FDOT vehicles used to callect traffic data will be equipped with the
following equipment:
1. Four way flashing lights
2. A minimum of 2 yellow strobes mounted on a light bar, positioned at
the vehicle's mid-section.
3. Two-way radios to facilitate safety and operations| communications,
4. Triéngu]ar safety signs mounted inside rear doors, so they are
visible when the doors are apen.*
5. First aid kit

6. Fire extinguisher

* Qptional

12/4/86 Bureau of Transportation
Statistics

A1l FOOT personnel who gather traffic count/vehicle classification data will
follow these job safety procedures:

Seat Belts will be worn during the operation of all 0.0.T. vehicles.

Orange Safety Vests and U.L. approved safety glasses® or safety prescription
glasses will also be worn during field operations,

Reflectorized Safety Vests will be worn during low visibility situations.

Vehicle Lights will be used in the following manner:

Turn signal and vellow roof mounted strobe lights will be activated as the

traffic count vehicle approaches the work site, usually 500'-1000' in advance
of the site. Four way flashers will be activated at work site and remain
acrivated until work is completed. The proper turn signal will be activated
when leaving the work site. Strobe lights will also remain activated as
vehicle leaves work site and re-enters traffic flow. After safely re-enterirg

traffic flow, strobe lights will be turned off.

Vehicles will be parked wherever, in technician's judcement, there is the
mest room to safely park the vehicle. The vehicle will be parked a minimum of

four feet from the edge of the pavement.

When setting or retrieving hoses, never stand in travel lanes. When placing
eguipment, observe traffic in both directions on undivided highways. Face

on-coming traffic an divided highways

Optional

(5%

Biireau of Transportation
Statistics 12/L/86
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When crossing roadway, technician should wait for a safe break in traffic.

Never try to ''beat" traffic. Be patient and be safe when crossing the roadway.

Never attempt to stop or divert traffic

Field technicians shall use discretion regarding their safety in hazardous
situations due to dense fog, heavy rains, and lightning prevalent conditians.
If the technician considers himself in danger by these canditions, he shall
discantinue work, seek safe shelter and notify the supervisor as soon as

possible.

Technician shall advise supervisor when there is a need for a two-person
operation to safely set equipment. The supervisor shall investigate any such
report, and make a final decision about the site before the operation is

undertaken.

Nighttime operations will be conducted with a two=-person team. This will

provide an additional person for safety and security, as well as to light the

work area. Reflectorized safety vests will be worn. Lighting will be provided
by a handheld flourescent lamp, which will cast a non-directional, non-glare
light

“* MCSP team omit.

12/4/86 Bureau of Transportation
Statistics

procedures specified for this type work.

3 written reprimand to dismissal.

12/4/86

Disciplinary action will be taken against anyone not following safety
These disciplinary actions will

be in accordance with DOT disciplinary standards, and range in severity from

Bureau of Transpartation
Statistics
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APPENDIX III

RETENTION AREAS - A retention area is designed to collect large volumes
of storm water runoff at a certain point and retain it there to be
dispersed by evaporation and percolation. A review of the construction
plans will be required to determine original cress section.

Measurements from a given elevation (e.g. retaining wall, berm, dam) can
be taken to determine the current volume of the area. Siltation of more
than 10% of the design capacity causes this characteristic to be below
the desired maintenance condition.

DETENTION AREA - A detention area is designed to temporarily detain
large volumes of storm water runoff so suspended solids can settle
before the water is allowed to spill inte natural waterbodies. A review
of the original construction plans will be required to determine
original cross section or capacity. Measurements can be made the same
as RETENTION AREA., Siltation of more than 10% of the design capacity
causes this characteristic to be below the desired maintenance
condition.

SILTATION DEVICE - The siltation device or silt basin is intended to
trap silt and sand washed intc storm sewer systems. They are of various
design and size but normally are constricted at the end of a piped
outfall or storm drain system. Basically, they are composed of four
sidewalls with a flow line lower than the outfall to allow sediment or
silt to settle before the water is allowed to continue to a natural
waterbody. They may also be constructed with debris fence, o0il skimmers
and weirs. Measure the length, width and design depth to determine the
original volume. Siltation of more than 10% of the design capacity or
any damage that allows the device not to perform its design function
causes this characteristic to be below the desired maintenance
condition.
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APPENDIX G

LOUISIANA INSTRUCTIONS FOR ANNUAL ROAD INSPECTION

STATE OF LOUISIANA REFERRED TO
f‘\ DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT
- INTRADEPARTMENTAL CORRESPONDENCE
L =4 y (504) 379-1501
TR October 8, 1986 REFERRED FOR ACTION
ANSWER FOR Mr* SIGNATURE
I MERLY B CASE REFLE ~O FOR FILE

FILE NO

ANNUAL ROAD INSPECTION
AND MAINTENANCE INVENTORY

FOR YOUR IN-ORMATION
FOR SISNA TURE
RETURN TO ME

PLEASE SEE ME

ELEASE TELEFHMONE ME
FOR ARPROVAL

PLEASE ADVISE ME

T

= o
MEMORANDUN TO: o i
EACH DISTRICT ADMINISTRATOR o S

ATTENTION: DISTRICT MAINTENANCE ENGINEER

Attached are instructions and inspection forms for the Annual Road
Inspection. Additional forms are available from the Maintenance Planning Unit
upon reguest.

Completed inspection forms should be forwarded to the District Business
Office for transmission. There should be no transmission delay waiting for
the entire District Inspection report since the data for each parish gang can
be transmitted immediately following the parish inspection.

District Business Managers are requested to notify the Planning Unit when
the Inspection data transmission is completed for each gang. All Inspection
data should be transmitted using transaction MNRI by December 31, 1986. Forms
should be returned to the District Maintenance Engineer.

Please advise if further information is needed.

Very truly yours,
Leg
VERDI ADAM, P.E.
DIRECTOR, CONST. & MAINT. DIVISION

VA: jhh
Attachments
cc: Mr. E. P. Waguespack w/atts.
Mr. John Melancon w/atts.
Mr. L. N. Hunsinger w/atts.
Mr. Sam Whitthorne w/atts/
Mr. Jorge J. Ribas w/atts
Mr. 8. C. Shah w/atts.

Each District Business Hanager w/atts.

RECOMMENGCED FOR APPROYAL CATE
RECOMMENDED FOR APPRG VAL DATE
RECOMMENCED FOR APPRO VAL OATE

M2-al-1

ASPRTVED OatE



Attachment 1
INSTRUCTIONS FOR
ANNUAL ROAD INSPECTION Rev, 9/85

T General

1

Quantities to be reported on the Annual Road Inspection
are the amounts of material or units of weork that are
required to repair conditions found at the time of
inspection. Do not anticipate future needs.

2 Standards published in Maintenance Standards Manual
determine when a road condition requires repair and the
extent of repair.

3. When road conditions are such that needed repairs
exceed the capabilities of the Parish or District Wide
Gang and should be repaired by Construction Centract,
the quantities for those repairs should be listed by
special note and not within a maintenance function,
except for Function 632 which is expected to be by
contract.

4, Attachment A lists functiecns, conditicons and units for
the inspection.

5. Multiple forms for a centrel section will be reguired
if:

(a) Length exceeds 14 miles

(k) Reoadways of divided or multi~lane highways
are inspected separately.

(c) Frontage roads are inspected separately.

6. I1f 2 control section needs no maintenance, fill in only
the heading and ENTER FUNCTION 000 FCR TRANSMISSION ON
THE TERMINAL.

= Right justify and Zero pack all fields used.

Example: (a) Ceontrol section "six-one" must Dbe
written "00601".

(b} Ten tons of hot mix in function 412 must
be written "010".

B, Fm" any additicnal information centact John Melancon
(linc 425-1544) or Jorge Ribas (linc 425-1562) in Baten
Rouge.

I1. Inspection Form

1. Use only Inspection Form revised 9/82. (Example

attached)
Ml-FF-1

Rev. 9/85

2. Show District, Gang, Parish, Route and Contrel Section
on each form.

3. Roadway: Use A for two-lane, D for divided and
multi-lane, F for frontage roads and O for others
(See Note)

4. Qi;i;ction: Show direction of Travel when making the

inspection (N S E or W). This may not agree with the
direction of the Contrel Section as defined by the
Control Section Manual. (See Note)

5. Beginning Mile: For this field, use the beginning of
the control section as defined by the Centrol Section
Manual (regardless of the direction of the inspection}.
For Control Sections up to 14 miles the Beginning Mile
of the form is always 0l. For ceontrol Sections longer
than 14 miles and not more than 2B miles, a second
form will be required on which the beginning will be
15, ete.

NOTE: Roadway, Direction, and Beginning Mile are reguired
to uniquely identify each report.

6. MRM (Mays Ride Meter} data to be entered when
available.

7. C.S. Length: Should be the length defined in the
Control Section Manual for each Control Section.

8. Functicons: As shown on the Form. There is space at
the bottom for an additional function if required.
Circle or underline the functions used on each form.

9. Units: Observe very carefully how the unit is defined.
For example, the unit for function 416 is 10 tons. If
200 tons are required in a mile then it must be
reported as "020" not "200". (If reported as "200"
it will be 200x10 = 2000 tons). The same care must be
taken when the units are 1/10th mile, 100 linear feet
or 10 cubic yards.

10. Miles: Each form covers only 14 miles. If the control
section is longer than that, use additional forms but
remember to write the correct beginning mile

01-15-29...Right justify and zero pack all fields used.

11. For any special comment about a function, write notes
up to 50 letters (including spaces between letters) on
the back of the form. To avcid error write the notes
in numerical order corresponding to the numbers already
written in the front of the form. These notes can then
be entered on the screen with the function.

M1-FE-2



Rev. 9/85

II1I. Reporting Inspection Resulte

1.

2.

M1l-FF-3

istricts will enter information directly inte
terminals using transaction MNRI.

Notify Baton Rouge when all data is entered for a gang
so that summary reports can be prepared.

Rev, 10/B4 Attachment A
ANNUAL ROAD INSPECTION
SUMMARY OF RECORDABLE CONDITIONS
ONE UNIT
FUNCTION CONDITION COUNT FOR EACH
BITUMINOUS SURFACE
412 Pothole Severe depressions 1 Ton
Patching and distortions. Potholes, edge rutting.
414 Hand Medium-size areas of severe depression, distortion. 1 Ton
Leveling
415 Seal Extensive areas of raveled, pitted of oxidized surface. 1 Mile
Coat Restoration to improve skid resistance.
416 Machine Extensive surf. irregularities such as depressions, 10 Tons
Leveling distortions and rutting.
417 Surface Isolated areas of broken & severely cracked pavement. 1 Ton
Replace, Limited base failures. Replacement of bituminous
concrete surface after base repair.
418 Cutting/ Bumps or humps on bituminous surfaced roadways. 1 Location
Burning
Bumps
CONCRETE SURFATE
421 Patching Broken slabs. Final Repair of blowups. Edge 1 Cu. Yd.
Surface punch outs on CRCP.
422 Premix Severe spalls. Surface irregularities. Edge punch 1 Ton
Patching outs on CRCP.
424 Roadway Lifeless jt. material. Non-compressible material. 100 L. Ft.
Jt. Rpr. Water penetrating joints. Minor spalls aleng joints.
425 Expansion Bridge end joint closed to 3 in. or less. 1 Ln. Ft.
Jt. Repr.
SHOULDER
441 Pactching Rutting at driveways, mail boxes & intersections. 1 Cu. Yd.
Nonpaved Edge ruts.
442 Reshaping Minor edge ruts. High shoulders. Loss of 1/10 Mile
Nonpaved shoulder slope,
443 Restoring Rutting on shoulder. Restore to original grade 10 Cu. Yd.
Nonpaved & cross-slope.
HWRM-G~1
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444 Cutting/ High shoulders. 1/10 Mile
Hauling
445 Premix Rutting at driveways, mail boxes & intersections. 1 Ton
Fatching Edge ruts.
N.P.
452 Premix Potholes. Breaks or settlement. 1 Ten
Patching
455 Sealing Deteriorated conditions. Raveling, oxidation & light 1 Hile
alligator crack.
ROADSIDE AND DRAINAGE
463 Clean Vegetation blocking ditches. Silt changing flowlime. 1/10 Mile
Ditches
464 Hachining Partially filled ditches. 1/10 Hile
Ditches
471 Brush Brush at curves, bridges, fences, intersections 1/10 Hile
Cutting and signs.
473 Litter Debris on roadside. 1 Cu. ¥Yd.
Cleaning
TRAFFIC SERVICES
531 Pavement No pavement markings. Worn or faded markings (more 1 Mile
Striping than 50% worm).
533 Signs, Replacement, repair, alterations, repainting, 1 Location
Guide- resetting or cleaning.
posts
Delineators
534 Servicing Damaged guardrail or median barrier. 1 Location
Guard-
rails
542 Service Crash attenuators peed servicing or 1 Location
Crash repair.
Pretection
MAJOR WORK
€32 Overlay Surface deteriorated beyond normal 100 Ln.F:.

HwRM-G-2

waintenance
capability.
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Rev., 9/82

Date ROAD INSPECTION_AND MAINTENANCE INVENTORY
Dist. Gang Parish Route No. Cont. Sect. Roadway Direction - Beg.Mile MRM (PS)) C.S. Length
e = et - — - ; *N
o]
INSPECTORS: *RECORD NOTES ON BACK OF FORM T
(FOR 1 UNIT WRITE "001" IN BLANK) E
MILES; 1 2 3 b V5 | 6 I 7 18 1 9 1 10 1V 10 12 0 13 1 4 1 4
function 001 Unit = X X KX XIX X XIX X XIX X XIX X XX X XX X XIX X XX X XX X XIX X XIX X XIX X X
b12 Pothole
B Patching 1 _Ton 1 [ [ (I (| [ [ [ 11 14 (| 11 [ |3
| 414 Hand
T Leveling 1 Ten 11 [ [ 11 i 11 [ (I (| 11 11 [ [ [
v 415 Seal
M Coat 1 Mile 1| [ 1 [ [ | [ [ [ (| 11 11 [ [
| 416 Machine
N Leveling 10 Tons [ 11 11 It [ [ 1 11 1 [ It 11 [ 1
¢ U417 Surface
u Replacement 1_Ton 11 11 (I [ [ [ 1 1 11 (I 11 Il 1 [
S 418 Cutting/ 1 Location
Burning Bumps [ [ 1 11 [ 11 [ [ 1 11 [ [ [ [
c 421 Patching 1 Cubic
0 Surface Yard 11 1! 11 [ [ 11 11 | [ (I L [ 11 1
N 422 Premix
o Patching 1 _Ton [ [ [ 11 [ |1 [ | b1 | 1 [ 1 | P
R L24 Roadway Jt. 100 Linear
£ Repair Feet [ [ [ [ [ |t 1| [ [ 1 |1 [ [ (]
T 425 Expansion 1 Linear
£ JL. Repair lfoat [ [ [ 11 1 1 11 11 11 ! 1 () [ | | [
441 Patching 1 Cubic
Nonpaved _Sh.  Yard [ [ | 1 1 1 1t [ [ 11 11 11 | [ I 1 11
L2 Reshaping 1/10
s Nonpaved Mile [ [ I_1 |1 11 bl [ [ [ [ |1 [ It [
H L43 Resioring 10 Cubic
4] Nonpaved Yards [ Lt 1 11 11 11 (I [ [ 1 11 1 1 1
U b4y Cutring/ 1/10
L Haul ing Mile [ 11 Pt [ (] (I [ 1t [ 1 L1 |1 1 [
D 445 Premix
E Patch. N.P. 1 Ten [ [ [ [ [ [ [ 11 [ 11 [ 11 [ [
R y52 Premix
____Patch, Paved 1 Ton (I | [ [ 11 L1 [ [ [ [ 11 Lt [ [
455 Sealing 1 Mile
Shoulder 11 1| [ [ L1 [ [ [ 11 [ [ 1| [ 11
R 463 Clean 1/10
0 Ditches Mile [ i1 [ I 1 P [ [ [ [N 1 L1 [ i1 1
A 464 Machining 1/10
D ____Ditches Mile [ 1 [ i [ [ [ [ L1 1 11 11 11 [
5 471 Brush 1/10
| Cutting Mile 11 11 (| 1 (I | (I 1| [ [ ] Pt [ 11 (I | [
D 473 Litter 1 Cubic
E Cleaning Yard 11 (L [ 11 [ [ 11 1 11 | (I L1 1 1 [
T 531 Pavenent
R Striping 1 Mile 1 1 1 [ | (S| 11 (] (I 1 11 11 [ [ [
A 533 Signs, Guide
F Posts, Delin. 1 lLocation [ 11 (] 11 [ [ 11 i L [ [ | [ 1
534 Servicing
s Guardrails 1 _Location [ [ 11 L1 [ 11 (I 11 [ 11 [ 11 (] 1
E 542 Service/Crash
R Protection 1 _Location [ S 1 11 1 11 1 [ 11 Lt [ 1 ! 11 L1 [}
632 Overlay 100 Linear
Feet () (I | 1 1 i | 11 [ [ [ 11 [ [ [ (I | i
OTHER
FUNC. 11 [ 11 | I N O O I | [ 111 L1 (! [ [ L1

$=1
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APPENDIX H

OHIO RECORDABLE CONDITION MANUAL

September 1980

(Replaces Appendix B of the Study of Highway Maintenance
Quality Levels in Ohio manual, December 31, 1970.)

RECORDABLE CONDITION MANUAL

INTRODUCTION

This manual describes highway conditions which are referred to as "Recordable
Conditions."

The recordable conditions are not necessarily mailntenance deficiencles. Only
a sample of the highway system will be surveyed so it is important to follaw
the procedures outlined in the manual closely.

The purpose of the recordable condition survey is to develop numerical data
from observations and measurements using a sample of the Ohio highway system.

The procedure followed in making a recordable condition survey varles for the
different highway elements. This is necessary because certain conditions
occur with a greater frequency than others.

SAMPLES

The sample sections designated for the recordable condition survey are a randor
selection of highway segments which encompass all highway types and all counties
throughout the State highway system. The starting milepost locatlon and the
limits ol the section are specified for each identified sample section,

A list of the sample sections to be surveyed will be provided by the central
office. The list will identify ecach section by district, county, route type,
route numrber and starting milepost.

The measurements for each of the recordable conditions are designed to be [ull
units of the condition. The definitions specily what the applicable unit will
be for each condition., For example, assume thal a unit of recordable conditlion
is defined as 100 lineal feet of the condition and 260 feet of the condition 1s
observed, The correct number of units Lo be noted for this recordable condition
is three (3) units.

Condition: Pavement Deterioration

Description: Any Deterioration Which Exceeds Two Inches in Depth and 24
Square Inches in Area or Exposes the Base or Reinforcing
Steel.

Scope of Observation: All of the pavement surface in the sample secticn
including the edge line.

One Unit of Count: Each two square yards of the Condi&iun; isolated
potholes 2 ft x 2 f:r dimension or 4 ft°.

Notes: Any deterioration of the pavement surface requiring
immediate repalr is a recordable condition.

A two-man team is required, one driving, one recording, and
both observing. When a recordable pavement deterioration
is encountered, it will be necessary to stop the survey
vehicle and personally examine the location to secure an
accurate measure of the units present.
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Condition: Pavement Obstruction

Description: Any Object Which Cannot Be Safely Driven Through or Over.
Glass Centainers, Blow Ups, Culvert Sags, and Objecrs 3
Inches or More in Height Are Obstructions. A Blow Up
Extending loto Two lanes is Two Units of Deterioration.
Hard Objects of Any Size and Solt Objects Larger than
3" x 6" are Considered Obstructions.

Scope of Observation: All of the Pavement Surface of the Sample Section,

One Unit of Count: Exch Spot Location Where One or More ObstrucLions
are Present

Notes: A pavement obstruction is a condition associated with the
pavement surface which adversely affects user safery. Two
tires in cluse proximity in one lane rvepresent one unit
whereas two tires in each of the two lanes represent two
units of obstruction. Other examples of pavement obstructions
include dead animals, trash and pavement blow ups.

Pavement obstructions should be recorded for all lanes of
pavement, driving at 40 mph. A two-man team is required,
one driving, one recording, and both observing.

Condition: Pavement Flushing (Bleeding)

Description: Any Pavement Flushing Exceeding One Square Yard in Area

Scope ol Observation: All of the Pavement Surface of the Sample
Section.

One Unit of Count: Each 100 Lineal Feet of the Condition in Each Lane.

Notes: Pavement flushing causes slipperiness due to a reduction
in skid resistance caused by the presence of excess
bitumen on the pavement surface. Any condition that
requires treatment should be cansidered.

Pavement flushing can be observed lor twoc lanes of
pavement driving at 40 mph. A two-man team is required,
ane driving, one recording, and both observing., An
adequate estimate of the number of units present can be
established by slowing to 10 mph when a slippery condition
is encountered.
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Condition: Pavement Striping Deterioration

Description: Striping in Excess of 20 Lineal Feet is Faded, Missing or
Does Not Delineate the Pavement Edge or Center

Scope of Observation: All of the Pavement Surface of the Sample Section

One Unit of Count: Each 528 Feet of Edge or Center Strip

Notes: Pavement edge line is required on any pavement which exceeds
20 feet in width., Pavement striping should be checked bath
during daylight and during night time, Where lack of striping
is extensive, estimate the percent of the total survey section
which requires each edge and center strip., Multiply the percent
of cach edge and center line times the tutal mileage, The
resulting mileage should be multiplied by ten to get the
units.

Maximum Deterioration:
2 Lane: 60

4 Lane Divided: 120

6 Lane Divided: 160

Condition: Pavement Auxiliary Marking Deterioraticn

Description: Markings are Missing or Do Not Delineate

Scope of Observation: ALl of the Pavement Surface, Curb and Dividers
of the sample section.

One Unit of Count: Each Location Where Markings are Insufficlent

Notes: Auziliary markings will be found in school zones, at
railroad crossings, interchange gore areas, and other
niscellaneous roadway areas where special markings improve
user safety, The markings should be checked both during day-
light and during night time,



Condition: Shoulder Dropoff

Description: Any Dropoff Between Pavement and Shoulder Exceeding 2
Inches in Depth and & Lineal Feet in Length.

Scope of Observation: The Entire Edge of One Shoulder on the Sample
Section. For Divided Highways, Rate Both Shoulders in
the Direction of the Survey.

One Unit of Count: Each 100 Lineal Feet of the CondiLion.

Notes: A dropofl between the shoulder and the pavement edge
exceeding two inches and which measures more than 6
lineal feet should be classified as one unit of shoulder
dropoff.

Shoulder dropoff should be recorded driving at 20 mph.
A two-man team is required, one driving, one recording,
and both observing.

Condition: Shoulder Obstruction

Description: Any Obstruction or Hole Which Exceeds Two Inches in Depth
and Twelve Inches 1in Diameter, or Exposes the Base or
Reinforcing Steel. ObstructionsInclude Any Object Which
Cannot be Safely Driven Through or Over. Glass Containers,
Blow-Ups, Culvert Sags, and Objects 3 Inches or More in
Height are Obstructions. Hard Objects of Any Size and

Soft Objects Larger than 3" x 6" are Considered Obstructions.

Scope of Observation: One Entire Shoulder Area of the Section, The
Shoulder Width for a Two Lane Road is the Widch of a Car or
the Break in the Slupe Whichever is Less, On Divided
Highways With Interstate Type Paved Shoulders, Only the
Paved Areas in Ope Direction of Travel Shall be Observed.

One Unlt of Count: Each Spat Locatlon Where One or More Obstructions
are Present.

Notes: Any obstruction associated with the shoulder surface which
adversely affects user safety. One unit of obstruction is a
single item or group of items in one location. Examples
include old tires, dead animals, shoulder material and
drop-olfs less than 6 lineal feet in leugth. Drop-offs
should be observed on both sides of the pavement; for
divided highways rate both sides in direction of survey.

The shoulder obstructlons should he recorded for che
shoulder surface adjacent to the driving lane travelling
at 20 mph. A two-man team is required, one driving, one
recording, and both observing.
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Condition:

Description:

Guardrail Appearance

Any Rusting or Paint Discoloration Which Detracts from the
Appearance of the Guardrail. Also any Damaged Guardrail
Outside the Sample Section for Guardrail DeLerioralion
Should be Rated as Guardrail Appearance.

Scope of Cbservation: All Guardrail on the Sample Secticn.

Une Unit of Count: Each 100 Lineal Feer Where the Condition Exists

Condition:

Deseription:

The rusting or discoloration gqualify as a recordable condition
if they noticeably detract lrom the appearance of the guard-
rail. This must be a detraction which the motorist would
observe.

Any runs of guardrall on either side of the readway should be
examined, driving at 40 mph. A two-man team is required, one
driving, one recording, and both cbsecrving.

Guardrail Deterivration

Any CGuardrail Which Deoes NobL Properly Function as a Safety
Barrier, Due to Damage or Deterioration of the Post, Hardware
or Element.

scope of Observation: The First Six Runs of Cuardrail on the Sawple Section

One Unit of Count: Each 100 Lineal Feel Section ot Guardrall Where the

Note:

Condition bkxists.

Mileape must be logged on recordable condition report from
beginning of section to end of sixth run of guardrail.

Guardrail deterioration includes rotten posts, bent rail, and
post instability. One unit of the condicion includes up to
100 linecal tect of the condition, LEach run of guardrail

must be personally inspected to insure ite
Particular attention should be given to ti
posts.

roper functioning.
stability ol the
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Condition: Sign Deterioration

Description: Any Sign or Signal Which Does Not Properly Function
Scope of Observation: All Signs Within the Sample Section

One Unit of Count: Each Sign Which Does Not Proserly Function

Rotes: Sign deterioration includes loss of messape or any part
thereof, damaged or twisted posts or supporls, and any
loss in reflectivity which prevents the sign from being
clearly read either during daylight or darkness.
Appropriate distances should be marked on the pavement
surface so that the readibility of the sign can be
checked at specified speeds. If the sign cannot be clearly
read at a specified speed before the distance mark on the
pavement is reached, one unit oi sign functional failure
shiould be noted.

®

Condition: Vegetation Appearance

Description: Any Deviation From Policy Including:

Ay Growth Cut Less Than 6 Inches

B. Mowing Beyond Ditch

C. Mowing Three Feet Beyond Slepe Break
D. Crowth Exceeding 12 Inches

Scope of Observation: ALL Roadway and Median on Sample Section

One Unit of Count: Each One-Fifth of a Mile Where Deviation Decurs
Miximnm Units

2 Lane 20
Divided Rural 40
Divided Residential 30

Notes: During the recordable condition survey, the mowed arca will
be examined Lo determine if mowing practices have deviated
from standard policy.

The entire mowed area should be exawined and deviations from
policy moted as a general conditien. Isolated deviations
are not a recordible condition unless an ebstruction is
hidden, i.e. guardrail. Each unit cf recordable condition
should prevail for 1/5 of a mile. Only two classes of
deviation can exist a fifch of a mwile, (1) The grass
will be tce long or tce short, and {(2) the mowing can be
oo extensive.

Mowing shall be rated from the pay perlods that include
May 15 thru Uctober 15 of each year,

Mowlng im violation of the currenc directive such as wheel
tracks in the ditch line is to be counted

Nu deductlon will be made for overmowing when dune by an
adjacent property cwner.
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Condition: Litter Appearance

Description: Any Tenth Mile Segment of Section Where the Countable Litter
Items Exceeds Ten

Scope of Observation: Both Sides and Median Area of the Sample Section

One Unic of Count: Each Tenth Mile Segment Where Conditlon Exists.

Notes: Drive at 40 mph and count every observable piece of litter
that can be detected from the vehicle. A two-man team is
required, ome driving, one recording, and both observing
opposite sides of the roadway. A recordable condition occurs
every time the count excceds ten items on a tenth of a mile
highway section., After two or Lhree tenth mile sections have
been checked it should be possible to establish the number
of reccrdable conditions for the entire survey section by
general inspection alone.

Maximum Units

2 Lane 20
Divided 30

Coadition: Drainage Ditch Obstruction

Descriptiont Any Ditch Where 50 Percent of the Cross Section is
Obstructed.

Scupe of Observation: All Ditches on the Sample Section

One Unit of Count: Lach 100 Lineal Fect aof Ditch Where Condition Exists,

Notes: A drainage ditch obstruction creates a functional failure
of the diteh, All ditches should be surveyed for the entire
sample section, The ditches can be exanined traveling at
40 wph. A two-man team is required, one driving, one
recording, and each observing opposite cross-sections of
drainage ditch,
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Coudition: vulvert Jdbstruction

Pescriplion: Any Culvert Having Over 50 Perocut of iLs Section
Jbstructed

Scope ol Ubservation: The First Six Culverts on the Sample Scetien

Une Unit of Count:  Ekach Culvert Where the Conditiuon kxists

Notes: Miledge must be logeed on recordable condition wepost
(rom beginning ol section to the sixth conlverd,

A culvert vhstruction «veates o lunctional faclure when
the original drainage scectic reduced in o
o0 percent as a resull al eros » slides, sedinent, or

deterioration or damipe Lo any pipe or colvert,

u Lot al

I the are
nbserver should drive slowl
cheek for culvert pipe,  The shouider stoold he walked

i1 uecuessary because nost tailuwies will be assoviated with
the smallest pipes which vornally po wnnoticod.

ol suspevied dyadmg,e tacibities the

anmd step al inbervais Le

Condition: Culvert Deterivration

beseription: Any UDeterioration Exceceding Two lnches in Depth and 24
square laches in Area That Requires Lepair. Comparable
beteriovation of I'ipe Culverts Includes Rusting,
Corvesion, and collupsaed or broken sections.

Scope ol Observativn:  The First Six Culverts on the Sample Seccion

une Unit of Count:  bkach Two Square Yards of the Condition ur Scction
ot Collapsed Pipe

Notes: Mileage must be loygped on recordable condition report
Lrom beginning ol section to the sixch culvert,

Culvert detuerioration eaists when repairs are required
tu insure the Lucure tunctioning of the structure,
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APPENDIX |

INDICATORS OF QUALITY IN MAINTENANCE USED BY OTHERS

Support for maintenance programs is influenced in part by
the perception of others of the qualily of maintenance—their
indicators of quality. Questions 7 through 10 of the Survey of
Current Practice asked what the maintenance engineers’ per-
ception of the indicators of quality used by others is and their
reaction to them. Although a mumber of agencies stated that
the others identified in the questions did not have any indicators
of quality, the reply from Kansas is the most realistic: “Opinions,
like noses, are possessed by everyone.”

Representative agency explanations follow the questions be-
low (some agencies did not comment):

7. Do levels of management in your agency above the main-
tenance organization use indicators of quality to rate the main-
tenance program? (These might be official or unofficial, fair or
unfair, and might be explained by anecdotes.)

Agencies Answering—#48 (yes, 23; no, 25)

California

Deputy Director and above levels of management in Caltrans
assess the quality of the maintenance program not only by means
of internally generated management reports but by means of
public comment and communication with the legislature. Com-
ments from these letter sources normally are in reference to the
quality of snow remaoval, litter pickup, and roadway maintenance.

Connecticut

All at one time or another have requested information as to how
we account for personnel, services, equipment and material used
in our Maintenance Operations.

Georgia

Upper management uses comments from the news media and
general public as a barometer to how well the maintenance
organization is functioning or performing.

Kansas

Opinions, like noses, are possessed by everyone. Each of the
layers of management, government, as well as the media and
traveling public has comments from time ta time which may or
may not be relevant.

Kentucky

This occurs mostly in the area of traffic services, i.e., snow and
ice, mowing, rest areas, noxious weeds, and is based on persanal
observations of personnel in those areas as well as third party

input via complaints or casual comments. Comments are very
subjective and frequently unfair—comparison from one road to
another 1s often the basis.

Mississippi

The only indication most observers outside the maintenance ar-
ganization have is the general appearance of the highway. With
limited resources, cosmetic maintenance (litter pickup, mowing,
etc.) has to be delayed so that maintenance of the roadway facility
itself can be done in a timely manner. Much of this rating is
unfair because the observers do not know the overall plan for
maintenance.

Missouri

Subjective comments, based upon visual observation.

Montana

MMS budget component is used by districts to develop wark
plans based on available funding and condition inventory. Top
management requires performance at, say, 90 percent of ap-
proved work plan and all work must be accomplished within
budget.

New Hampshire

Yes, subjective also. Once upon a time back in the early fifties,
our Department CEQ, a former general, was en route to an out-
of-state airport and radiced headquarters to arrange repair of a
large pothole as soon as possible. Crew checked route and found
nothing. The CEQ returned quite disturbed, indicating that the
hole had not been patched. Upon further investigation, the hole
was located in the adjoining state by a considerable distance.
The fact was conveyed to the CEQ with the suggestion that the
neighboring state should be contacted. The CEO pounded on
his desk and said I don’t give a good ———- where it’s located,
when 1 say patch it, I mean patch it.” And so it was.

TABLE I-1
RESPONSES TO SURVEY QUESTIONS 7 THROUGH 10

Total
Question Number Responses Yes No
7 48 23 25
8 47 15 32
9 48 12 36
10 20 19 31




Note: The CEO’s reaction in the New Hampshire anecdote
was representative of many incidents in the author’s experience.
Higher-level administrators and governmental executives out-
side the highway department often rate the maintenance orga-
nization by its responsiveness to their requests, regardless of
policy.

Oregon

Administrators periodically travel through the state for various
reasons and will occasionally comment on deficient maintenance.

Pennsylvania

Each maintenance district is accredited annually through eval-
uation, using many parameters. Scares of field reviews of main-
lenance activities account for 50 percent of the accreditation
score.

South Carolina

The levels of management above the maintenance organization
use the number and type of complaints they receive to rate the
maintenance program.

Virginia

At the present time, top management use personal observations
and citizen complaints to judge the quality of maintenance.

Ontario

We have a study under way to develop “Key Business Mea-
surements” for senior and middle-level managers. The current
situation is that “‘informal” measures are utilized in the absence
of suitable measures.

Oakland County (Michigan)
Levels of management above the maintenance organization
use the reports generated by the management system as well
as citizen complaints and public opinion (news media) to
evaluate the maintenance program.

8. Do executive levels of government outside your agency use
indicators of quality to rate the maintenance program (official
or unofficial, fair or unfair)?

Apgencies answering—47 (yes, 15; no, 32)
California

Executive levels of government outside of Caltrans rate the main-
tenance program, using public input and reports of accomplish-
ments (budgeted vs. actual expenditures).

Connecticut

See remarks to Question 7.
Kansas

See remarks to Question 7.
Kentucky

Same as 7, only these tend to be more unfair and based more
on false pretense.
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Mississippi

See the remarks to Question 7.
Montana

See the remarks to Question 7.
New Hampshire

Subjective.
South Carolina

Same as Question 7.
Virginia

Same indicators as mentioned in Question 7.
Ontario

Ad Hoc Central Audits and very general results measures are
Yy g
reported to our ‘“‘central agencies.”

Qakland County (Michigan)

Executive levels of government within the county rate our main-
tenance program by public opinions, which are expressed to them
through their constituents and also through the news media.

9. Does your legislative body express an interest in your
maintenance program using indicators of quality of its own?

Agencies answering—48 (ves, 12; no, 36) California
See remarks to Question 7 above.

Colorado

We need better maintenance, more trash removal, better snow
and ice removal, etc,

Connecticut
See remarks to Question 7 above.

Delaware

Our funding is dependent on the annual passage of a Bond Bill
and an Appropriated Operating Budget. Consequently, all year
long, and especially at Budget presentation time, the Legislators
make you aware that both the quality and quantity of the De-
partment’s operation are under continuous informal scrutiny.
Delaware, being a small state, may be under more scrutiny from
this source than a larger state,

Towa

Our legislative body does have an interest in highway mainte-
nance in that they annually review and authorize our mainte-
nance budgel and they review and approve rules that are
developed to implement laws passed by their legislative action.

Kansas

See the remarks to Question 7.
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Kentucky

Yes, again, mostly in the area of traffic sources. These are fre-
quently more subtle than those from the executive branch.

Mississippi

See the remarks to Question 7.
Montana

See the remarks to Question 7.
Nevada

Interest—yes; indicators—no. Periodically, legislature performs
audit (performance) and reviews overall Maintenance Program.

New Hampshire

Yes, but again, it's personal observations and opinions and we
have 429 legislators.

South Carolina
Same as Question 7.
Virginia

The legislature in the past has not shown a great interest in
maintenance quality. Their interest has been primarily in the
budget. Individually, legislators are sometimes interested in
maintenance quality on specific roads.

10. Do you evaluate media commentary as an indicator of
the quality of your maintenance program?

Agencies answering—350 (yes, 19; no, 31)
California

See Lthe remarks to Question 7.
Connecticut

See the remarks to Question 7.

Delaware

Almost any phase of our involvement is subject to scrutiny by
the news media. I think that every level of management recog-
nizes the impact this coverage can have on our image and,
therefore, take note of the content.

The Department’s Public Information office attempts to ensure
all managers are aware of coverage involving their section.

Georgia
See remarks to Question 7.
Hlinois

The Districts and Central Bureau of Maintenance maintain a
file and distribute articles which present commentary on the
quality of work by maintenance.

Towa

The agency is responsive to media commentary and both favor-
able and unfavorable media coverage is reviewed and evaluated.
Media commentary does not, however, establish policy or change
programs that we have determined to be appropriate.

Kansas

See the remarks to Question 7.
Maryland

No, but we investigate and respond when appropriate.
Michigan

No, we would review the commentary for facts and possible
improvement in service.

Montana
Media commentary is considered but not formally evaluated.
New Hampshire

Yes, but only as an indicator.

New York
Review newspaper articles.
South Dakota

When media points out problem areas, even when condition may
be isolated, we do evaluate quality on a statewide basis and make
changes if deemed necessary.
Virginia
Letters to the editor and articles from state newspapers are
monitored for comments on maintenance quality.

West Virginia

No, the WVOQOH strives to maintain a healthy relationship with
the media.

Ontario
In a very informal, ad hoc way.

District of Columbia
Local papers periodically publish articles on roadway and
street conditions. Also, local paper publishes a column, “Dr.
Gridlock,” on highway conditions.

Oakland County (Michigan)

News media commentary tends to stress or be attentive only to
any negative aspects of the maintenance program. It is difficult
to use these as a true indication of the value of a maintenance
program as a whole.

Nameless (for obvious reasons)

No (Those idiots don’t know much).



THE TRANSPORTATION RESEARCH BOARD is a unit of the National Research
Council, which serves the National Academy of Sciences and the National Academy of En-
gineering. It evolved in 1974 from the Highway Research Board which was established in 1920.
The TRB incorporates all former HRB activities and also performs additional functions under
a broader scope involving all modes of transportation and the interactions of transportation
with society. The Board’s purpose is to stimulate research concerning the nature and performance
of transportation systems, to disseminate information that the research produces, and to en-
courage the application of appropriate research findings. The Board’s program is carried out
by more than 270 committees, task forces, and panels composed of more than 3,300 admin-
istrators, engineers, social scientists, attorneys, educators, and others concerned with transpor-
tation; they serve without compensation. The program is supported by state transportation and
highway departments, the modal administrations of the U.S. Department of Transportation,
the Association of American Railroads, the National Highway Traffic Safety Administration,
and other organizations and individuals interested in the development of transportation.

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of dis-
tinguished scholars engaged in scientific and engineering research, dedicated to the furtherance
of science and technology and to their use for the general welfare. Upon the authority of the
charter granted to it by the Congress in 1863, the Academy has a mandate that requires it to
advise the federal government on scientific and technical matters. Dr. Frank Press is president
of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the
National Academy of Sciences, as a parallel organization of outstanding engineers. It is au-
tonomous in its administration and in the selection of its members, sharing with the National
Academy of Sciences the responsibility for advising the federal government. The National
Academy of Engineering also sponsors engineering programs aimed at meeting national needs,
encourages education and research, and recognizes the superior achievements of engineers. Dr.
Robert M. White is president of the National Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences to
secure the services of eminent members of appropriate professions in the examination of policy
matters pertaining to the health of the public. The Institute acts under the responsibility given
to the National Academy of Sciences by its congressional charter to be an adviser to the federal
government and, upon its own initiative, to identify issues of medical care, research, and
education. Dr. Samuel O. Thier is president of the Institute of Medicine.

The National Research Council was organized by the National Academy of Sciences in 1916
to associate the broad community of science and technology with the Academy's purpose of
furthering knowledge and advising the federal government. Functioning in accordance with
general policies determined by the Academy, the Council has become the principal operating
agency of both the National Academy of Sciences and the National Academy of Engineering
in providing services to the government, the public, and the scientific and engineering com-
munities. The Council is administered jointly by both Academies and the Institute of Medicine.
Dr. Frank Press and Dr. Robert M. White are chairman and vice chairman, respectively, of
the National Research Council.
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