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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 operato rs 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 perfor mance and quality standards and an assurance procedure such as the 
control process in the classic management cycle. "Contro l" 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 indicarors 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. 
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CHAPTER ONE 

INTRODUCTION 

BACKGROUND-THE SEARCH FOR QUALITY 

Quality has become a word familiar to anyone who wa tches 
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 complica ted features to maintain, requiring sophisti-

cated maintenance eqnipment) 
• 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 I 960s. 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 Iowa 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 incen tive for 
many agencies to implement maintenance management systems. 
There was considerable diversity in those early maintenance 
management systems, for reasons explained in Synthesis 1 JO (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 produc tivity 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. D orsey of the Washington Department of H ighways 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 I 8 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 (5). 

A series of maintenance management workshops has been 
sponsored by the Highway Research Board (HRS), 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 JOO) was followed by others at the Uni-



versity of Illinois in 1970 (H ighway R esearch R ecord Nu. 347); 
Las Vegas, Nevada, in 1975; H ilton I-lead, South Carol ina, in 
1980 (Transportation Research R ecord 781); and Gulf Shores, 
A labama, in 1984 (Transportation R esearch R ecord 951). None 
of these reports revea l any general concern with qual ity of main
tenance. 

Since the plann ing for the Gulf Shores workshop, there has 
been a growing concern about the need for quali ty 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 limi t it to " Indicators or Quality in 
Maintenance." 

DEFINITIONS 

One of the necessi ties 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 opin ion as to 
what constitutes an "indicator of quality"-even in the objec
tives stated by the panel. 

T his question was resolved by beginning with defin it ions of 
the root words: 

indicate-

indicator
quality-

a. to point out or point to 
b. to be a sign, symptom, or indicator of 
one that indicates 
a. a degree of excellence 
b. superiority in kind 

3 

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

indicator of quality-( I) Evidence that a given task has been 
accomplished in accordance with the agency's standa rds. (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 a re: 

act ivity-a discrete class of work (e.g., machine mowing, 
pavement patching, etc.). 

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

project-a discrete portion of a highway system (e.g., a bridge 
or rela tively short section of highway). 

task- a discrete work assignment (e .g., "renew pavement 
mark ings at intersection of SR 62 and SR 50"). 
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CHAPTER TWO 

QUALITY IN MAINTENANCE 

To establish quality in maintenance, an agency must: 

I. Determine what it means by quality and define ii by 

develo ping standards, 
2. Instruct its field main tenance personnel in the intent, 

meaning, and use of the standards, 

3. Develop and implement procedures for evaluating th e 

performance of the program to ensure compliance with agency 

intent, and 
4. Have a comistent 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 ~hould 

guide the decision-making process. In a paper presented at the 

1970 Maintenance Management Workshop, the aut hor said: 

A quality standard may define some or all of the following for 
a mamtenance 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 o f quality 

standards: 

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

Another paper o n the subject contains the following: 

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

The term " highway quality" undoubtedly has different mean
ings for different individuals. For example, a pavement ma in 
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 municipa l levels, however, must 
take a wider view and ba lance the <.Juality 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 competi ng 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. 

F urthermore, maintenance of a highway network must be 
responsive to user opinions ahout how well the system satisfies 
perceived needs .. . . T o enable an adequate response hy legislative 
officials to user perceptions of quali ty, 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 quali ty should: 

1. Be based on measurements needed to desc ribe 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 potent ial nat ional and international 
standa rds 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 (8). 

Regardless of the method used in developing the agency 's 

quality s tatements, to be effect ive they must be p roperly com

municated to field maintenance personnel. They are usually 

transmitted in the form of s ta ndards that one author explains 

as follows: 

There are three types of standards used in maintenance man
agement systems: 

1. quality standards to descrihe the resu lts to be achieved; 
2. quantity standards to identify the amoun t of work and 

resources necessary to meet the qua Ii ty standard or a 
predetermined level of se rvice; and 

3. performance standards to describe a general method of 
perfo rming a task, the resources required, and rate at 
which the work is to be performed (3, pp. 6, 7). 

QUALITY ST ANDA RDS 

From the beginni ng, the need to es tablish quality s tanda rds 

was recogni zed by som e agencies. I n a report on the act iviti es 

in Ontario, delivered at the 1968 Workshop, the a u tho rs s ta te: 



Quality standards must be established for the major areas of 
maintenance such as surface, shoulders. and roadside fo r the 
various classes of highway. By establishing quali ty standards, 
the levels of service to be maintained on these classes of highways 
are specifica lly defined. The essential fea tures of quality stan
dards are that quanti ta tive limits are established whenever pos
sible and common goals for all similar management units are 
established. Dy setti ng these quantitative limits objective deci
sions. based on measurable factors. can be made by field super
visors who must decide whether or not work should be performed 
and. if so, how much work (9). 

Levels of Service 

Levels of service. wh ich a re g uided by q ua lity standards, may 

be defined in several differen t ways . As sh own in Fig ure I , a 
level of se rvice may be stated by d efining spec ific t h reshold 
values that trigger the requ irement fo r maintenance ac tivity. 

It may a lso be d efined by slating t he ma intenance effort 

a ut hor ized for a specific act ivity, s uch as m o wing fo r weed 
con trol (/0): 

3.230 WEED CO NT ROL 

3.231 MOWI:s!G 

Mowing for weed control generally will be limited to areas 
outside those specified to 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 1wo per year unless 
otherwise authorized by the District Maintenance Engineer. 

k . Patchl!"lg - t h e correct ion o f pa v e ment dt!(cc t s by the applic ation 
o f bit'.l."ti nou1 mi x ,15 J o ne by ma i nte n ance f o r ce ,. 

l . 200 FllXBU: A.'I:) R[ Cl D PAVEMt.::t !-'.,\ [NTE.~ANCE 

The p urpo1e o f t h h ,. ta.ndard 1s t o e11t ab lis h the guide U nc a by whic h the 
r o.1dv.1y s urf a ce s of t he Inte rstate .ind oth e r ( u r.ctio n3l c la1se s o ( hlghW'a ya 
• hal 1 be maint ained and t o estab l1•h the d e g r e e e ac h type o f dlstrcu ca n 
be tole r ate(! bc [or c r e :r.edi .;a l physic al :r_.in t e na nce r..c .nurct oust be u nder
taken. 

1 . 2 10 rtEXIBLE ?A\l~, !11:NTS 

1 . Rutt ins; 

Rut t l n~ wi ll be co !er.!llec! to the degree , pecl!!.ed i n Table l. \Jhe r c 
rutt i ng occurs i n c xccu o f t ha t s pecif i ed , the de! i d enc y shall be 
cor rec t e d at the eadiest Opportunity. 

I nten:t.ite ?rincipal ' l.1.jor Co llec to r 
~~ xinu::i a ll°"'a ble dep t h o, rut on :w l t ilane o r 1/Z" I /2" 1/2" 1/2" 
10 cph hi g.hways 

~~•xi1:,,.i,:11 a l l 0'.1ab l c d e r t h 
o: r u t on t,,.-o lsnc &U 1/2" 1/2" 1/2" J/4" 
nph o r unde r h LRhwa.ys 

: !a:d r:mn a l l ovable Jepth 
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TAli LE l 

2 . \.lave a, S ar;s 3 nd !lunps 
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Other 

1/2" 

l" 

I" 
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iu exces! of 2" iu hel i,:h t pe r 10 ' sec t i on e1<cept t ha.t vaves , ,ass o r 
:-iut1rs 4 " l n he i ght or over wlll be co rrectt!d as eoon aa p r act i cable 
a.fter repo rted o r observe d . 

F IGUR E I Level or service g uidelines fo r flex ible pavemen ts. 

A third meth od of d efin ing 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. 

5 

The several ways in which levels of service ca n be expressed 

was s um marized in a paper presented a t the 1970 Maintenance 

M a nagement Wor ks ho p at the University o f Illinois : 

Levels of maintenance take many forms. T hey 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 1). 

Purpose of Service Levels 

M aintenance levels of service (qua li ty standa rd s) serve a l lease 

three fun c tions: 

I. p rovide d irec tion to fie ld personnel to ensure uniform ity 
of main tena nce effo rt t h ro ugho ut the agen cy, 

2. provide a tool fo r sched uling and b udgeting, a nd 
3. defi ne a uniform level of service to which the highway 

user is enti tled. 

T he first two are often enunciated, but, a lthough often im

plied, the t hird is seldom expressed except in general te rms and 
is neve r q uantified . This is u nfortu nate because " highways are 

construc ted , o pera ted , and main tained w ith p ublic funds for t he 

public goo d" (I 2, p 4 1 ). 

Establishing Service Levels 

H isto rically, se rvice leve ls ha ve been established by mainte
nance personnel with minimal o utside participacion . The initial 
effo r ts were usua lly statements of the prio r experience of che 

organ izatio n. One po pular method was to assem ble a grou p of 

know led geable person nel, includ ing o pera to rs, c rew leaders, and 
supervisors, in addi tion to engineers, and p ro d uce a set of stan
d ards based o n a con sens us of their varied experien ce and view

point s o f the desired end prod uct. Levels o f service developed 
in t his ma nner arc essent ia ll y extensions of past pract ices of the 

agency. and as such a re h ighly subjective. 
O glesby advocated the use of t he systems approach to develop 

cosc-effective ma im enance levels that "maximize the public 

good" (12). 
Co ntinui ng inte rest in this co ncept led to N C HRP Project 

14-5 to d evelop an objective methodology for establishing main
tenance levels o f se rvice. T he results o f th is research , published 
in NCHRP Report 223 (13), provide a method of developing 

ma intenance levels o f service tha t elim inates some of th e sub
jectivity in m ost o f the met hod s current ly in u se. T he meth
o dology a lso makes possib le the involvement of persons other 

tha n main tena nce perso nnel, includi ng members o f th e general 
pub lic o r represen ta t ive groups. Apparently no agency has 
adop ted this proced ure as of ch is w riti ng, but it might be co n

s idered as a means of in volving o thers in t he p rocess of estab
lishing levels of service and therefo re e nhancing their c redibilit y 
a nd en larging sup port for their fun d ing. 
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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 qua lity in main tenance, 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 (Massach usetts) 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 torma t statements 
of ·maintenance service levels,' 'thresholds of acceptable defi
c iencies,' o r other indicators of quality at the project or network 
level, either as part of a MMS or otherwise?" 

The summary of responses to the questionnaire (Appendix 
B) indicates that, of the 51 agencies responding LO this question, 
22 answered "no." Perhaps the reason advanced by the Alabama 
Highway Department is representa tive 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 li ability exposure was expressed in a paper presented at 
the Gulf Shores Maintenance M anagement Workshop in 1984: 

Levels of service have been employed in the Cal trans 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 objective, quantifiable levels of service were deemed inap
propriate by the Caltrans legal staff because they were believed 
to increase tort liability (negligent maintenance). Currently at 
Caltrans there is an attempt to revert to quant ifiable, objective 
measures (/ 5). 

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 
covered in Synthesis / 06: Practical Guidelines for Minimizing 
Tori Liability and will be covered by Topic 20-22, "Highway 
Tort L iabi lity 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 P roblems A rising Out of Highway 
Programs.) 

Although some difficulty was found in inte rpreting 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 quality standards as well. 

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

California 

In research performed for the FHW A (/ 7), California has 
developed level-of-service guidelines that identify three types of 
maintenance: 

I. Responsive-To be handled as needed. For this type of 
maintenance, the level of service is defi ned 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 I , 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 t raffic (ADT)]. At times, the 
level of service may be different for these highway c lasses also. 

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

lowest, are: 

• Safety 
• P reservation of the:: facil ity 
• Traffic service 
• Appearance 

F igures 2 and 3 are examples of responsive and scheduled 
maintenance, respectively, taken from the Caltrans Level of 
Service Manual (18). 

Florida 

The Florida DOT has Maintenance Condition Standards. 
Most are written to a llow 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. T his method allows 
differing levels of service to be established fo r various road 
classifications (facility types). This method also a llows updating, 
if and when new data become available. Figure 4 is the F lorida 
DOT Maintenance Condition Standard for D rainage. 
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FIGURE 2 Levels of service-responsive maintenance. 

Georgia 

The Maintenance Section of the Georgia DOT has a main
tenance service level standard of preserving all roadways, struc
tures, and facilit ies 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. 
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FIGURE 4 Levels of service-drainage. 

Hawaii 

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

Activity 
PHYSICAL 
MAINTENANCE
ROADSIDE 

Idaho 

Maintenance Level 
at right and left of travelway: 
• Freeways- rapair drops or buildups of 
more than 2". 
• Other Highways-repair drops or 
buildups o f more than 3". Ruts and pot
holes should be repaired as they are re
ported. 

The Idaho DOT has established four levels of service for a 
number of activi ties. 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 I Dclincators on curves, transitions, and intersec-
tions-repair/replace as soon as is practical. 

Level 2 same as Level l 
Level 3 same as Level I 
Level 4 same as Level 
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Delineators on tangents: 

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

Level 2 Repair/replace where approximately 20% are miss

ing or have lost reflectivity. 
Level 3 Repair/replace where approximately 30% are miss

ing or have lost reflectivity. 
Level 4 Repair/replace where approximately 40% are miss

ing or have lost reflectivity. 

Iowa 

In response to Question 4 of the survey, the Iowa DOT 

reported: 

We do not have suflicient resources to be a t a ll places at all 
times in any of our maintenance operations. To properly allocate 
our people and 10 provide an appropriate level of service, we 
have identified service level highways and generally respond to 
provide service t0 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: 
Variable "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 (19). 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 l in. for class A I and A2, 1/i 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 repa ir: "All spalls greater than 
½ 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 S ts 
the level of service for rigid pavement. 

Oakland County, Michigan 

"The Oakland 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--OF-sERVICE 

SYSW1: 1N72RSTATI: 

ELEHENi, iRA\::I.ED WAY, RIGID 

A rigid pavettent should be considered for scheduled ma.intenance when any of 
the following S'Jrface de f icle:1cle3 exlst: 

1. Cracki ng and/or spalling 1:, moderate with openings of more t han 1 
inch and more than 1/2 inch fau lting and/ or spalllng g!"eater tr.an J 
inches i n rnaxlmurt d imension, 

2 . Sepa:-a:. ion between lanes or a long the shoulder joint exceeds 1/4 
inch , or more than 50 percent of the joint ls not ::,ealed. 

3- The ~a:,rs Meter lndex ~xceeds i t 5 in:::he3/ :nl le fe r continuous pave:ne:1t.s 
or 135 i nches/mile for- j ointed pave.1.-ents, 

4. The ca l d tire sk.'.. d nu1lber is approxiroately 20 or les .s. 

SYStf.11: ?Rll-'ARY 

E~EMENT , TFXl::LED WA! , R!GrD 

A. r igid pave."tent should b~ considered for scheduled main~e:1ance when any of 
the follo,,,i ng surface def.'..cien:.::ie~ exist : 

1. Cr-acki ng and/or ~palling i s moderate \.1 1th oPenlngs of mcr'e tha:'l 1 
inch and more than l/2 inch faulting and/or spall ing great er than 3 
inches in maxi:'llum dirnen!lion. 

2 . Separ-atio:1 bet.ween lane3 or a long the :shoulder joint exceeds 11:1 
inch, or :nore than 50 percent of the joint is not sealed. 

3, The :-1a:,,s Meter index exceeds 115 inches/ml le for continuous ;,ave:nents 
or 16J inches/mi l e C-or j ointed pave:nents. 

4. The t.a l d tire .skid m.L"l)ber ls ap;iroximately 20 or le.s!II, 

ELc~l/T, TRAVc:L£D WAY, RIGID 

Fer the µurpose c:' this ievel-of-service document, there :s no rigi d traveled 
way on the secondary System. 

FIGURE 5 Levels of service-rigid pavement. 



PERFORMANCE STANDARDS 

As one author has put it, "Performance standards are one of 

t he most essential e lements of a highway maintenance manage
ment system" (21). Performance standards provide the basic 

gu idance that tield c rews requ ire to plan and organize t heir 
wor k, including: 

• personnel requirements, 
• equ ipment, 

• material, 

• expected production, and 

• (sometim es) a statement of desired qual ity. 

Performance st andards also expla in the purpose of the activity 

and a general procedure to be followed in executing the work. 

T he author of NCHR P Synthesis of Highway Prac1ice 110: 
ll1aintenance Management Systems states: 

Without standards of performance, wide variations in stat1ing 
patterns and work procedu res can be exrected. When the rate 
of accomplishment is not predictable, there is no realistic basis 
for defi ning resource requirements. Agencies without perform
ance standards, therefore, are derendent on historical r roduction 
informat ion data without.assurance that these data represent the 
most economical way of doing work. Well-defined performance 
standards will provide this assurance (J. fl. 8). 

Establishing Performance Standards 

As in the case of establ ishing quality standards, each agency 

m ust determi ne th e type of performance standards that best suit 
the needs of its style of management. Perform ance standards 
are all basically the same but may differ consid erably, as Bell 
states: 

When reviewing performance standards from aprroximately 
thirty diffe rent 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 qui te different. . . .It is dit1icult 
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 facto rs 
affect the recommendations for equ ipment and materials mix 
that are specified in the performance standards. An additional 
complication in this comparison is that not all states organ ize 
their work activities in the same manner (2/). 

How h ave agencies gone about establishing their perforrr.:.nce 
stand ards? As Anderson explains: "The majority of states and 

provinces that have d eveloped performance standard values have 
relied on the consensus of exper ienced ma in tenance engineers 
and supervisors" (3, p.10). 

The performance standards thus developed often require ad 
justm ent, as ex plained in a paper presented a t the 1980 Main 
tenance Managemen t W orkshop: 

Initially our standards were established using subject ive judg
ments and were confirmed by field reports of crew operations. 
Periodic adj ustments to these standards were a lso based on sub
jective judgment which oftentimes resulted in considerable and 
sometimes nonconclusive discussion. It soon became apparent 
that wit hout a clear cut scientific method of determining an 
accurate standard, our entire MMS was lacking (22. p. 15) 
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The problems stemming from the performance standards es

tablished by consensus, wh ich usually perpet uate the past prac
tices of t he agency, a nd the subject ive adj ust men t of t hese initial 

standards, led some agencies to look for othe r method s of d e

velopin g them. One procedure fo r accomplishing this is ex
plained by Stivers (22, pp. 15-17). Motion pictu res of work 

c rew activi ties were analyzed using a stopwatch. T his use of t he 
old ind ustrial eng inee ring " time and motion" studies provided 

data to h elp create perform ance sta ndards. 

Current Practice 

G iven the importance attached to performance standards by 

t he agencies th at use them, it is som ewhat surpris ing to find 
that of t he 53 agencies (47 states) answering Question 2 of the 

survey, only 2 1 ( 19 states) reported having performance stan
dards. 

As has been mentioned, performance standards o f different 
agencies are basically similar, describing the general method of 
perform ing a task, the resources req uired , and a rate at which 

the work is to be performed. Figures 6 and 7 are represen tative 
performance standards. 

Because many performance standards do not contain require
ments for t he end prod uct o f activities, t hey do not provid e a 
basis for quali ty evaluation except in a subjective manner. Some 

agencies have supplemented thei r performance s ta ndards wi th 

guid es or h andbooks that do con tain quality guidelines. T he 
following is a typ ical quality stat emen t from a mowing g uide: 

T-1 Maintenance Tips 

T he list below provides general guidelines that should be fo l
lowed when roadside mowing is performed. 

J. The established mowing height is 6 inches for all rural 
mowing areas. A higher standard of main tenance may be 
required a t rest area faci lities, 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 IO the ground increases soil temperature, 
contributes to erosion, lowers plant tolerance to cold and 
drought, results in the th inning of the turf and increases 
undesirable vegetation. 

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

4. Mow or disc a strip 5 to IO feet in widt h IO permit 
inspection and repair of the fence line on rural limi ted
access facilities. This is to be performed annually at the 
disc retion of the Maintenance Engineer. 

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

6. To avoid damage to the mowing equirmcnt, do not mow 
unnecessarily close to roadside obstacles, such as signs, 
delineator rosts, fences and guiderails. 

7. Never mow beyond the Derartment 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 a rea (23) . 
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SIDELINE PIPE 

I. Definition -

II. Responsibility -

III. Scheduling Considerations -

an. Feb. March A ril Ma 

X X X X 

rv. Crew Size and EquifX!1ent -

V. Methods and Procedures -

ACTIVITY CODE : 

6210.360 

ST1\NDARD 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 .illlprove safety of the roadway. 

Resident MaintenAnce Erqineer - Section Foreman 

Layirq of sideline pipe is a continuing operation 
on a 12 month basis. The exception is when 
freezing temperature adversely affects joint 
1110rtar. 

Set. Oct. Nov. Dec. 
X X X X 

1 Foreman 
1 Front End Loader Operator 
2 Truck Drivers 
2 Laborers 

1 Pickup Truck 
2 Dump TrUcks 
1 Front End Loader with backhoe 
Hand Tools 

(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 finn 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. 

Expected Performance: Daily Production will vary widely due to terrain and pipe size. 
Average performance should be as follows: 

Daily Productio n - 4 - Twenty foot sections per day 

Productivity - O. 7 man hrs. per foot 

Prepared By: 
Engineerirq District 
No. 6 

Reviewed By: 

FIGURE 6 Performance standard- pipe laying. 

Approved By: 



O(SCII: PT.O'i &. ~!:;PC~{ 

The cl e &nin& and filling of cra..:ks in bitu:rii.n.uus pavements t o p re\·e:it p;!lssage 
of ,._.at.er through the pave:1a:nt end i r.to thl} base or ~ubgraC.e . 

l>fFlfC ~~IA.NCE 
GU10EL1f'.jE I Season.!l Ar ea I 

Only crac.ks 3/8" (Pencil wid~h ) or ,great.er a re to be c.leaned and filhd 
P,rfon1 if poss i ble \o'hcn c rocks are open widest.. 

Sf' 

2 Truck Orive rs/1,iorkers 
l Compresscr Operator 
I Distributor Oper,:nor 

*l Fl&.gl!lan 

"'Add o: Oe l e t e flogr.ic~ u 
f eGU i:ed. 

l Ol ?idup 
l 03 Truc.k 
1 !:2 'ft--"•l'.Hst.ributor T!"uck 
l 7J Compre:uor 
I 56 Arrow Board·T:d . Haunted 

5 OR ~ Sand 
~l E:01.:Is:f:ed Asphalt 
63 E.1:n.ihifi.eJ A$phalt (CRF) 

NOUS 

I'' 

* l. Pl ace safety device$ and s ig:\s. 
2. Blow c.uck.s c le4.n "dth air 

compresso r. 
J . Flll crack vith fil l er to vit.hin 

l /4" cf the top of the ~urface. lo 
al low for pa~·ement exp.a.ns ion . 

4. Cc:ver crack 11.ghtly 1.dth sand to 
prevent. tracking. 

100 t o 160 Gal l ons 

-substitution o f-, 6), Crack Filling Pe l is permissible . 

Se llling 8:-•.-\! e Gec.k and br idge approach ila b Joint.s should be charg ed 
to Act.ivit·; 165 . 

,-,.- - ---------------------------' 

FIGURE 7 Performance standard-fill cracks. 
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QUANTITY STANDARDS 

Quantity standards are a necessary feature of a main tenance 
management system that provides managers a t 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 
mainta inable features and planning values-and also to arrange 
and rearrange the diffe rent 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 product ivity. 

Quantity standards arc 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 tha l incorporates planning values for 
various activities and highway conditions. The procedures in 
NCH RP R eport 223 (/ J) 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: 

• 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 rlaced 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 qualit y 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 among alternatives, of courses of 
future 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 accomr,lish these tasks rests-including 
staffing to carry out tasks. 
Directing-the issuance of policies, procedures, instructions, 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 t 
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 port ion 
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 fai lure 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 

act ion. 
It should be understood that the cause for less than satisfac

tory end resu lts 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 or 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 st ructured 
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 

Indust ry and some government agencies have gone beyond 
the quality c ircle concept by instil ut ing highly structured and 
intensive quality improvement programs with full -time staff to 
manage the program and provide training and support to the 
participants. 
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For example, the Florida Department of Transportation 
(FDOT) instituted a Quality Improvement Program (QIP) of
ficially beginning July I, 1985. The quality teams are formed 
th roughout FDOT to identify and solve problems in their own 
a rea of operations. An example cited from the maintenance area 
is: 

Relocat ion of a gasoline storage tank, combined with installation 
of a higher efficiency pump, recommended by a team of main
tenance yard employees, speed daily fueling operat ions for sa v
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 $1,65 1,79 1, cov
ering 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 quali ty 
improvement. Total program benefits to the same date are cal
culated to be $8,267,205, giving a 5.0 benefit-cost ratio. 
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CHAPTER FOL'R 

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 a re some indicators of maintenance q uality 
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 activi ty level. The difficulty in applying them to highway 
maintenance arises from the fact that the area of activity is 
scatte red geograph ically, unlike that of the manufacturing en
vironment, where all activi ties are carried out in a single building 
or plant. Most maintenance engineers will agree with the fo l
lowing statement from a paper presented a t the 1968 Mainte
nance Management Workshop (24): 

Determinations of method and procedure, quality a nd work
manshi p 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 a re 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 act ively engaged 
in the task are presen~ 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 devia tions from quality 
standards (among other things) would manifes t 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 sa tisfactory productivity. Crews that consistent ly 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 possibili ties should be considered. Such factors 
as the skill and experience of the workers, the availability of 
specialized equipment, differences in the exac t 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 tha t "the quality of output as measured in th is study, 
failed to appear as a significant explainer of costs" (25). That 
study did not anempt 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 qua lity-of
output variable did not appear to be a significant explana tion 
of cost for any activity, the authors concluded that "it could 
be that the evaluating of quality by the distric t 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 a t 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. Representat ive of that is 
Oakland County, Michigan. In their survey reply they s ta le: 

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 quality of the work. In addit ion 
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 fina l 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, F lorida has 



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

I . The quality of one operation is identifiable and measurable. 
2. A maintenance unit can best be assessed by o bserving 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 oreration . 

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 
IO 0 ]) 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? 

IO 0 10) Is equipment in good condition? 
15 0 l I) Does crew have the right kind and amount of 

materials Lo do the job? 
15 0 12) Does crew follow work standards and guide-

lines? 
10 0 13) ls 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 

zone standards? 
10 0 17) ls completed work properly measured and re-

corded? 
5 0 18) Are time charges made correctly? 
5 0 19) Are material charges made correctly~ 
5 0 20) Are equipment charges made correctly? 
5 0 21) l s crew adhering to Department work break 

regulation? 

The points are scored on an all-or-none basis and totaled. 
The totals are then converted to percentages. There is no passing 
or fail ing 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 evalua tions are conducted on selected activities 
by a variety of central office, district, and county personnel. 
The following work activit ies have formal quality assurance 
checklists used to evaluate management and work methods. 
Numerica l 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 
• crack sea ling 
• 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 areas 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 AN O OPERATIONS 
QUA LITY ASSURANCE EVALUATIO N 

PIPE REPLACEMENT t71Vi3N) · 3187 

EVAlUi'I.TOR _ _ ___ _ DI STRICT _____ _ 

DAT E ____ ___ _ COUNTY _ _ 
SR _ __ SEG _ __ OFFSET _ _ _ FOREMAN ___ • _ 

COMMENTS 

A,. I , GRAOE LINE ESU8LISH(0 

2. It.LET AHO O UTLE'T ti.ow 
1:Sl A8USHEO 

l. lOC,\TION 

KO• <"~ lV'""IJI~ 
u e•<0• ~ 

I. I. TRENCH WIOTH 

2. UNSUlfA8LE MATERIAl 

3. 81EOOIN0 

S. OfPTH Of COVER 

C. I. PAVEMENT CUTTING 

l ENO Hl( ATM EN J 

4. OAM ... GEO PIPE 

sco~,""3 Sv••~O 
u o ,o .. e 

F INAl SC(}lc{ n oTAL WEIG HTED $CO'IESI 

• .H • S GO \IEAY COCO 

3.6$ ,. th COCO 

1. J.0 • ] s, MINI MUM ACCC~lABl E 

LESS THAN 2.30 UNSATISFACTORY 

AC IIVII Y RATING IS VNSAIISFA C::: IORY IF ANY SEC Jl(itl A ITEMS AA[ SCORED LESS 

HtAN THREE OR IF ANY SCCTICN B ITEMS ARE SCOktO lESS THAN TWO 

FIGURE 8 Quality evaluation form-pipe replacement. 
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Pipe Replacement 3/87 
Quality Assurance Evaluation Indicators 

Grade Line Established 
l. Improper slope. 
3. Grade slightly irregular 

min . slope 1/4"/ft. 
5. Uniform slope min imum 

1 /4 " /ft . 

Inlet/Outlet Flow Established 
I. I nlet & outlet ditches 

restricted >30%. 
3. In let & o u t let ditches 

par t ially restricted <30%. 
5. Inlet & outlet ditches open

no restrictions. 

Location 
I. Pipe in wrong location

(skew or location). 
5. P ipe in proper location. 

Size 
1. Reduced size of -existing 

pipe or instal l ed 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 stu dy . 

Trench Width 
I. 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 RClO & 30 requirement s.• 

Unsui table Material 
1. Unsu i table material not removed 

( Re f : RC 3 0 ) . 
3. Unsuitabl e material removed 

insufficien t depth >6" <12 ". 
S. Unsuitable materia l removed-prope r 

depth (Ref . RC30 & Pub. 408) . 

Beddi ng 
1. No bedding. 
2. Insufficient depth (<4"); no t compacted 

and/or no cradle . 
3 . Su ff icient depth (>4"); not compacted 

and no cradle. 
4. Sufficient depth (>4"); not compact ed 

or no c radle . 
5. Sufficient depth (>4"); properly 

compacted and properly shaped cradle . 

Joints 
1. No joint filler (caulk, mortar or 

bands) . 
2 . Pipes not joined p r operly . 
3 . Improper sealant o r mismatched bands . 
4. Slight misalignment (vertical or 

horizontal). 
5. Pipes properly mortared o r joi ned. 

Depth of Cover 
1. Less tha n 6 " cover to subgrade 

(where possible to attain). 
S. > 6 " cover to subgrade or not 

poss i ble to atta i n . 

Backfill 
1. Us ing exist excavation-no compaction . 
2. Us ing exist excavation-w/compaction . 
3. 2A or 2RC material compacted in l ifts 

> 4". 
5 . 2A or 2RC mater ial properly 

compacted in 4" lifts . 

• 2' wider then pipe diameter up to & including 48" p i pe, 2 . 5' wi der fo r 
pipe diameter greater than 48" . Width to trench wall measured at bel l 
o r band . Additional width permitted for safety to protect workers . 
Additional width permitted one side to handle ru nning wate r during 
installation . 

Pavement Cutting 
l. Not cut 
3. Jackhammer. 
5 . Saw cut. 

Pipe Alignment 
1. No dayl i ght visible. 
2. >3 " deviation i n 

alignment. 
3. Minor misalianment ( <3" 

deviation 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 . 
s. Concrete , masonarv or trea t e d 

timber head wall;.inlet ; o r 
flared end section scheduled . 

FIGURE 9 Quality assurance indicator. 

Damaged Pipe 
1. Damaged ends and/or holes in 

pipe . 
2 . Damage d ends or maJor unrepa ire d 

coating damage. 
3. No end damage-minor u nrepaired 

coat i ng damage. 
4. No end damage-coating damage 

· r epaired . 
5 . No v isible damage. 

Length 
1 . I nlet and o ut l et ends do not 

meet existing flow line /slope . 
3 . Inlet within 6 " of flow line 

and outlet wi thin 1 2 " of proper 
supported l e ngth . 

5. Inlet and o u tlet 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 ut ilized in 
Florida in the I 950s to collect the cost of maintaining an ex
tensive beautification planting on a section of rural highway. In 
the I 960s, 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 a nd 

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 t he amount of work accomplished. Although not fully im
plemented at this time, thi s 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: 

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

2. District bridge inspection supervisors periodically 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 d iscuss 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 a rea maintenance engineers for : . ..:tion. A 
quality evaluation is performed by reinspection of the bridge 
after the defici encies are corrected to ensure that any corrections 
affecting load-ca rrying 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) respond ing 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 evaluatio n 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 speci fic system-the New 
York State Thruway- and its general significance to the states 
faced with a then relatively new but already aging Intersta te 
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 (/0, p. 133): 

INSPECT ROADS (field) 

Input 
Existing road system. 
Output 
Total work load necessary to maintain roads to level specified 
in quality s tandards. 
Process 
Pnor 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 qual ity 
standard is recorded by activity, on road inspection forms. 

Two years later, at the 1970 Maintenance Ma nagement Wo rk
shop, a paper was presen ted on a procedure in use in Louisiana: 

Each six months, a ll roads are inspected as a means of pinpointing 
work needs . .. . Al the same time this inspection is made, each 
control un it is given a rating of "excellent," "good," "fair,'· or 
"poor." These ratings are given a numeric.al value of 4, 3, 2, and 
1 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 a t 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 (JO): 

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; a nd 
4. The aesthetics of the highway. 

Three conditions were established as a framework for the 
conduct of the development study: 
I. T he 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 obtained by regular maintenance person
nel; and 

3. The results of the evaluation shou ld be presented in a 
si mple 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 .. . . A lthough there 
are about 50 maintenance activities performed by mainte
nance forces, each having varying impact on the four areas 
of infl uence, 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 d ivided into eight 
categories . .. (a) ice and snow removal, (b) pavement main-
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tenancc, (c) shoulder maintenance, (d) vegetation control, (e) 
maintenance of st ructures, (f) roadsides and medians. (g) 
drainage. and (h) appurtenances. 

. . . The charac1eristics of the basic elements of the highway 
syscem affecting user safely were next set fo rth. An inade
quale eondi1ion was defined as a " Recordable Condi tion." 
A code was assigned the "Recordable Conditions" and the 
definit ions used to identify the conditions, as follows: 

I. Pavement a. Obstruction, 
2. Shoulder b. Deteriorat ion 
3 Structure C. Drop Off 
4 . Guard rail d. Slipperiness 
5. Drainage e. Corrosion 
6. Trame Control f. Functional Failure 
7 . Vegetation g. Erosion 
8. Roadway 

Each recordable condi tion is identified by one number a nd 

one lelter in combination (i.e., a hole in the pavement surface 
will be l h). 

As has been sta ted, this Ohio project was the forerun ner of 
most of t he more sophis ticated systems no w in use fo r evaluating 
the q ua lity of maintenance a t t he syst em level. 

Current Practice 

T he 29 agencies that reported tha t t hey have established main 

tenance levels of service ( LO S) were asked to explain how t hey 

were used at the netwo rk leve l. From the replies received , it 
appears that man y agencies rely on subjective appraisals o f 
dis tr ic t and cent ral o ffice personnel, based o n uns tructu red 
--windsh ield '" inspect ions. Six agencies reported structured pro

cedures for evaluating the effectiveness of their LOS s tandards
five of them using more or less o bjecti ve c ri te ria. 

California 

T he California D epartment o f T ransportatio n (Ca lt rans) has 
developed a structured process to aid management in d eter
mining the degree of compliance with it s LOS. This process was 
developed in a research effort under the aegis o f t he FH W A 
(/ 7). T he Calt rans a pproach is covered a t length because it 

provid es the most detailed explanation o f a process of this na
ture. The instructions for the conduct of the 1988 review are 
contained in A p pendix D. 

A description of the Californ ia o rganization from the Cal trans 
Ma in tenance M a nua l (/8), Volume 2, C hap ter 7, is con tained 

in Appendix E. 

Florida 

T he Flo rida Department of Transportation (FDOT) inst ituted 
a formal LOS review in 1984. The procedure was developed by 
ma intena nce person nel and has been reviewed and revised based 

on act ual experience in a pplying it to the field . A ppend ix F 
contains t he inst ructions fo r conducting t he review revised 
through November I, 1987. 

The following desc ription of the F lo r ida procedure is from a 

pa per presented a t the 1986 AASHTO A n n ual M eet ing (J I): 

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

achieved and to be able to predict levels of servi<.:e under various 
production efforts. A committee of veteran mai ntcnan<.:e engi
neers functioned as a task group to develop the quality evaluat1on 
system. 

The group iden1ificd four classes of highways; rural limited 
access, rural arterial, urban limited access. and urban arterial 
and a fifth facility type- ~pecial route-for special st1ua1ions 
such as recreation areas. 

Highway facility elements were identified as: pa vemen t, road 
side, drainage, traffic services, and aesthetics. Next . clement char
acteristics were ident ified. 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' thc characteri, tics. 
Consideration was given to the different classifications of high
ways, and in many cases different <.:ri1eria were established fo r 
each highway class. Some adjustment was made after field test
ing. Each clement was weighted with respect to its importance 
to the highway faci lity and each characteristic was rated in 
importance on a scale of I to I 0. For calculating purposes, 1 he 
elemem characteristic scores were adj usted so that the clement 
score equals 100. The rating is 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 lo collect field daia. Generally. one 
team per district is adequate to rnmplete each quarterly survey 
in each county. A computer program selects random sites by 
section and milepost for each type fac ility. A minimum of 30 
sites is required to rate each facility type and 90 10 120 sample 
sites are required in each unit. There arc many different ways 
to evaluate the data and there is unlimited use for the infor
mation. 

Louisiana 

T he Lo uisiana D epartment of T ransporta tion and D evelop

m en t has continued the inspection proced ure previously de

scribed , wi th two significant changes-the inspections a re now 
made a nn ually and t he deficienc ies are quantified . T he main
tenance effort to correct deficiencies for each mile of each contro l 

section is estimated by the parish superintenden t in t he pro
d uction units fo r each activity (e.g., to ns of premix, miles of 
shoulder blading, e tc .). T hese inspections are performed by the 

par ish superintendent and the distric t maintenance specialist 
a nd serve the dual purpose of establish ing the deficiencies from 
the preceding year and p roviding in forma tion fo r planning the 

following year's program . 
The Lou isiana inspection form a nd instructions for its use 

a re contained in Appendix G . 

Ohio 

The Ohio D epartment o f T ransportation contin ues to use t he 

recordable co nd itions survey, the developmen t o f which was 
covered in the preceding section . 

T he system has been in effect fo r 16 years, and some changes 
have been implemented , including limiting the total recorded 

deficiencies on an y two-mile sec tion to 100 to obviate t he skew
ing of the data fo r a county because an ext reme ly bad road was 
included in the test samples. 

In co nd ucting the survey, two c rews cover each of the state's 

88 counties four times each year, testing up to 25 two-mile 
sections in eac h county, d epend ing on the mix of the sys tems 
in the county . The survey data are segregated by several road 
classifica tions- In terstat e, 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 
• 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 con tained in Appendix H. 

Pennsylvania 

The Pennsylvania Department of Transportation (Penn DOT) 
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 
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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 condi tion reaches a given 
state to trigger activity. 

In 1983, Penn DOT 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 shou l
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 surveyed annually and guiderail and drainage 
systems every four years. F igure 10 is the condition survey input 
form for rigid pavement and shoulder. 

DIST. en. P/S A.PPL L[C.Pl[. 
rnrnnn11111 
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u 
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SITUUHOUS PATCHING 
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<)0% 
7 
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1 
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0 
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0 
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FIGURE IO Condition survey form-rigid pavement 
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REMARKS: 
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In addition to ST AMPP 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 I. 

It should be noted that Table I is not a comprehensive com
pilation of the indica tors used by all five agencies because only 
those considerat ions used by at least two agencies are included. 
California in particular has developed indicators for a large 
number of considerations that arc not current ly 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 th rough H. (The available information for Pennsylvan ia is 

included in the text.) 
The sixth agency reporting a structured LOS review procedure 

is the Iowa Department of T ransportation. This procedure is 
reported separately because it is admittedly a subjective process. 

Iowa 

The following information is taken from "Maintenance Qual
ity Evaluation FY '85," Iowa Department of Transportation 

(32): 

The Maintenance Quality Survey Program is a subjective eval
uation of Iowa's Primary and Interstate Highway System. T he 

TABLE l 

INDICATORS OF QUALITY 

Element 

California 

5 mi le Section 

Consideration 1/10 mile tncrement 

Florida 

l/ 10 mile Srunple 

I. 

2. 

3. 

4. 

pu rpose of this progra m is to evaluate the quality of the main
tenance being performed on these highways. T he information 
contained is intended to be used as a comparison of the quality 
of highway maintenance between the residencies and dist ricts 
only . All surveys were conducted by the same two-person team. 

The one mi le test sections were randomly selected by the 
residencies with the aid of a computer. The four main a reas 
reviewed in each mile section were broken down into smaller 
sub-areas and were evaluated on a 1- IO scale (with 10 considered 
high). The areas and sub-areas with their relative weights are: 

Pavement Surface 40% 
a. Patching 35% 
b. Joint and Crack Fi lling or Sealing 35% 
c. Surface Restoration 30% 
Shoulder Maintenance 30% 
a. Surface Condition 40% 
b. Pavement Edge Drop-ofT & Joint 40% 
c. Slope 20% 
Traffic Services 20% 
a. Signs and Guard rail 50% 
b. Markings 50% 
Roadside 10% 
a. Median and Row (weeds, trees, & brush) 40% 
b. Roadside Ditch Drainage & Litter Control 30% 
C. 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 mi le 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 fo r ease of comparison between the residencies 
and districts. 

l.,oui s i ana Ohio Pennsyl vania 

l mile St!ction 2 mile ~ection 1/2 mi le Section 

ROAD & SHOULDERS 
Travc l'Way, Holes 
Flexible 

No holes None larger than No ho les No deterioration No potholes 

l/2 ft2 in area O l 1/2 

in. deep. Perv ious base 

exceeding 2 in. in depth 
and 24 in . 2 in area 

not exposed i n any hole or where base i s exposed 

Edge Raveling No edge spal ls 90% of t.ot.al pavement 
edge is raveled less 

than 4 in. No continuous 

section of edge rave l ing 
of 4 in. or \o/ider 
exceeds 2':I ft in length 

No edge raveling N/A 

Crack ing 

Ruttiog 

Oepression 

No all igat or crac:ks 
No cracks more than 1/t. 

"'ide 

No Class I I I cracki ng On ly isolated severely N/A 
cracked areas 

No whee l ruts over 1 i n . R\.lt ting areas not r.iore No rutting that causes a N/A 
deep . No drip track ruts 3/11 i n . in average depth rough r ide or 1 /2 in. 

over 1/2 in. 

No irreguladties over 
l 1/2 in. in 50 ft 

No rneasurcncnt exceeds 

1/2 in . deep within the 

ponding of water o n 

surface 

None that exceed l in . 
deep in 10 ft or ...-hen 

init i al 10 ft i ncrements vater ponds over 1/2 in. 

Measureoenl of each deep 

depressed area 1Jrust ~ 
made in both direct i ons 

No depressi on that 
e xceeds Z i n. i n depth 

Not more than 10% of edge 

of pavement is cracked 

No unscaled cracks 

Not more than ~0% of 
one lane wi tll rut over 1/2 

i n. de~p 

No depres:s i on that gives 

passengers a jol t 

Shoving No irregularities over Shoved area does not No bumps exceeding 3/t, 

i n . in ':> ft 

No hllDflS exceeding 2 in. No buuip that g i v P.s 

l 1/Z in . in ~O f t e xceed a c U.lll'Ulative 

7.':> ft2 
passenger!:> a jolt 



TABLE I (Co111inued) 

Galifornia 

Element 
5 mile Sect ion 

Consideration 1/10 mile Increment 

TraveJway, Holes 
Rigid 

Rut ting 

Cra<..:ks: 

No ho lcs 

None over l in . 

No open cracks more 

l 12 in. wide 
than 

Florida Louisiana 

1/10 mi le Sample 1 mi le Section 

None larger than 1/2 ft2 No broken slabs over 1 

in area and l l /Z in . in yd2 in area 

d•pth 

Rutting areas not more No spal l ed areas more 
3 / 4 i n . average depth b in . 1w i de or 1 in. or 

more deep. No unlevel 

irregular surface areas, 
1 yd2 in a rea, 1 in. 
above or belo'w tl1e 

normal road surface 

9o% of roadway slabs N/ A 
have no unsealed c racks 

wider than 1/8 in. 
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Ohio Pennsylvania 

Z mi le Sect ion 1/2 mile Section 

No deterioration No scali ng , popouts or 

exceeding 2 in. in depth isolated spalls, 1 £t 2 or 

and 24 in. 2 in area or in are.ct. 

exposes base or 

reinforc i ng sleel 

N/A 

NIA 

No rutting 1/2 in . or 

50% of length of s ect ion 

No cn:1.ck over 1/ 4 in. or 
.... it11 low sever ity spal I ing 

over 50% of length. No 

fau l ted cracks 

Joints No open cracks more than 85% of Lhe linear feet No joint fille r oxidized No joi nts that have No joints with l ft or 

Faulting No deviation over 1/2 

of transverse and 

longitudinal joint 

material appears to 

function as intende d 

See Voids 

and dead or adhesion 

f ailure .along l/3 or 
heave d causing a bUl'J'lfl o f more of sealant missing or 

more than 2 i n. in wi th fon~ig n materials 
more of length . height 

Ex.pans ion joint c losed 
to J in . or less 

NIA NIA No difference in elevation 

elevation g r eater than 1/11 

in . 

Voids No open cracks over 1/2 90% of slabs exhibit nu N/A NIA NIA 

Shoulde1·s, 

Paved 

De lamination 

Structural 

Ho les 

Drop-off 

Cracking 

in. wide 

See Structural 

No localized dab 
failure , no transverse 

spall s over 4 inches, no 

longitudinal spa I ls 

Same as trave}'way 

No edge o f tr ave 1 .... ay 

drop-off over 1 in . 

Same as trave l \,oay 

Depressions Same as travel...,ay 

evidence of pumping 

95% of surface is free 

from dclamination 

N/ A 

Same as trrJve l.way 

No edge of travel way 

drop- off ...,hen shoulder 

and t rave h.;ay are same 

construct ion 

Sa.me as Lravel...,ay 

Same ,1.5 travl:!h•ay 

N/ A 

N/ A 

See below 

See Depressi ons 

N/ A NI A 

No obstruction or hole Same as travclway 

that exceeds 2 in. dt>pth 

a nd 12 in. diameter, or 

exposes t.he base or 

reinforcing s tee l 

N(J drop-off bct...,een the No drop- off o ver 2 in. 

p<:iveocnt and shou lder 

exceeding 2 i n. in depUt 

and 10 ft in length 

Less than 20% of surfacl:! Same as travc1',;ay 

ex.hi bits cracking, 
Same. as t ravelway 

oxid,1t i on, pitting or 

sevt'!rP: raveling 

No depress i ons over 1 

in. deep o r causing 
water t o pond over 1/2 
in . deep 

Same as Lravei1,1ay Same as t rave l way 

Shoulders, Drop- off 

Unpaved 
No l:!xc.:essive drop-off No shoulder drop-off No edge ruts over. 3 in. No edge o f p,wemen t 

over 2 .in . deep and 

10 rt long 

No d r op-off over 7. i.n . 
exceeds 3 in . deep 

,.-i thi n 1 ft o f pavement 

e dge for 2~ fl 

cont i nuous 

Var int ion No vertical drop- off or No deviations ex i s t S 

from Template depressions adjacent Lo in. below or 2 in. above 

pavement. No nils or igin.:il design. No 

washboard a r eas exist 

having a total di fferen 

tial g1·cate1· than S in. 

f rora l o .... spot lo high 
spot 

NIA No obst n.1c tions thal a No movement of s houlder or 

vehic l e cannot be safely cCll lection of debris so 

driven t hrough or a ve ,· that uv~r 10'% o f s houl det· 

does not drain 
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TABLE l (Continued) 

C..,,lifor nia Fl orida Louisiana Ohio Pennsylvania 

Elc.ocnt 

5 mi le Section 
Cons i de,ration 1/10 cile lnCC'etrient 

1/10 r:i i le Sample 1 mi le Section 2 mile Section 1/2 mi le Section 

Shoulders, Genera l 
Turnout 

Roads ide Ruts , 
Front Washouts 

Slope 

Fenc ing Func t ion 

TRM' FIC SERVICES 

Rai~cd 

Pavcacnt 
Markers 

Function 

Striping Function 

Pavement Function 

Sy,nbol 

Atttmuator Function 

Guiderai I F"unct1on 

Barr ier 
Wall 

Warning 

Signs 

function 

t-·unction 

Re~u] atory Function 

Signs 

Informa- Function 
tion Signs 

H,ua rd and Fune t ion 
Guide 
Markers 

Same as paved shoulder n e xib lc pavemt!nl no N/ A 

defec t. is g r eater Lhan 
N/ A 

1/2 ft2 area. and 1/2 in. 

deep. No Class I I I 
cracks . PCC pavement: no 

ve rtical fracture, 
hor i zontal c rac\c or 
settlement exceeds 

3/4 i n. 

NI A None deeper than 5 in . No rots in s lopes o ver N/A 

3 in. de ep and/or 6 i n. 
vide 

No unauthorized entry No unrestrained entry No unrestrai ned entry NIA 

70% of RPNs in p lace 70% of Lhe required 
markers are f unctional 
( re[lectivc). No mo re 

No mist.ing or danagcd 
markers "'Om to the 
extent that they ~re no t 

N/ A 

tha.r1 120 o f continuous effective in controll ing 
centerlines or lane traffic 

1 i nc:. are wi thout a 

ref lective marker 

Reflectiv ity SO% of ne\rro' 70% of original 

instal lation funct i ons 

as intended 

Rcflecti\•ity SO% of new /0% of or-igi11a} 
i ns tallation f unctions 
~'ls intended 

No striping worn to the No miss i ng or faded 

extent that it is not striping in excess of 
effect ive i n control I i ng 100 ft that does not 

t r aff ic; o r ..,om t o t he del incatc the pavement 
point that less th.au SO% edge or center 
of the s tripe is visible 
for extended d istances 
(miles) 

N/A No cissing or 
nonreflcctive paver.M!.nt 
symbols 

100% f unctional 90% of device functions No units below f ull N/A 

as i ntendcd functi onal capacity or 
not coopletely extended 
with a l l ee l ls 
oper ation.al and filled 
with IJ'later i al 

NI A 

No sediment i n d ra i nage 

system 

N/A 

Not more than 200 f t 
mi:.sing 

No striping l!'IOre than 12 

months old. No expressway 
l ane l inc oore Ulllll & 

months o ld 

Nat acre than 50\ worn 

No system non~ functi onal 

100% f unctional 90\ of i nsta llation 
fW",ct ions as intended 

No guardrail damaged or 
displaced so that it no 
longer func tions a s a 

safety device 

No guiderai l or barrier No post deflected inore 

100'\ functional 

100% f unctional 

100% of Stop or otl1er 
signs prohibit ing 

t raff i<:: movP.ment s in 

place 

SO% functional 

N/ A 

99% or ins t a l la t ion 

funct i ons as intendt.!d 

9~\ of required signs 
present and functioning 

as intended 

N/ A 

No sig1)6 i llegible by 

vandalism, age, or 
condition. Signs are to 

be used until length 
of serv.ice i s reached 

9S% of req_\Ji red signs Same as w~n1i ng signs 
present and fw1ctio n ing 

85% of r equired signs 
present and funct i oning 

a s i ntended 

SaDC as wan1ing signs 

80% of r equired ma.rk.crs No missing, dirty or 

wa ll tha t "-'il l not than 1s0 • No c r ack ing o r 

properly f unctio n due to or structural nas l. No 
damage or deterior a t ion missing hardware 
the post, har dware or 

eleoenl 

See Guiderail 

No signs that arc 

miss ing , faded, or 

damaged ( twi sted post, 
painted sign , etc.) that 
causes s ign t o not 
function pr oper ly 

Same as warni ng s ie:ns 

N/A 

No miss ing or damaged 

No barri e r out of place 

No s igns or markers 
ineffecti ve due to age, 

vandalism. or condition 

Sarne as war ning signs 

Same as ·••ai-n i ng signs 

present and functioning 

as intended 
damaged markers wor n to markers 
the extent that they are 

None i neffective due to 
a ge, cond i tion, o i
vandal ism 

not effective in 

controll i ng traffic 



TA BLE I ( Co111i1111ed) 

F. lement 

Sign 

Li gh ting 

Roadway 

Light ing 

DRAI NAGE 
Stonn 

Drain 

S ide 

Dra in 

Cr oss 
Drai n 

Cal ifornia. 

5 mi l e Section 

Considerat ion l / 10 ini le Inc rement 

Function Not more than 2% out 

Func t ion Not more tha n 2% out 
excepting knockcd-dovn 

standards 

Obstruc t ion Dr a ins functional 

Obstruction Drai n fw,,ctional 

Obstruction Drai n f Wlctiona l 

Roadside Shape, No obstruction , proper 
shape Oit ch Obstruct ion 

{nonpa ved) 

n oridil Louisiana 

1/ 10 mile Sampl e l mile Sect i on 

75% of the r cqu ired Nu l ighling out c l 

inslal La tion i s s~rv icc 

f Wlc t ioning as int ended 

90% of lhe required No lighti ng out of 

i s fu1lcl ion i ng .1!; 

inlt!:nde d 

Cross·sect io11 area not No culver t b locked t o 

obs t n.icled : Ru rJ. l 
l imited access: 90% 

Rora l a rte r ial: 85\. 

Ur ban 1 td . access: 90% 

Urb,l!l ,,rt e ria l : 85% 

the point of i 1npairrne 
d r3inage 

Cross· section area not N/A 
obst.ructed: Rural 
l i mi l ed acce s s : 75% 

Rural a r terial: 75% 
Urban ltd. access: 80% 

Urban a r t e rial: 80% 

Cross-sect i on area not N/A 
obs tructed: Rurt1l 

l imited access: 80% 
Rura l arl erial: 80% 
Urban ltd . access: 85% 
Urban arter ia 1 : 85% 

Bottom belov Lhe outs i de No bui ldup of 

e dge of pa vement: Rural sed imentation or 

li□itcd access : ).0 f t i veget atio n that impede s 
Ru r,'ll arter i a l : 3 , 0 ft ; drainar,e o f roadwa y or 

Urban limit ed access : causes p r ope r t y damage. 
2.5 ft; Ur ban .1rter ia l: No a ccumulation o f 

2. 5 f t forcien mat erial and 

ve e,etation i n d i t ChP.s 
that impe des f Io._ of 

.,..atcr 

Me d ian 
Ditch 
(nonpaved) 

Shape, No obstruction , pr oper Bott.or., is 2 f t o r aore N/A 

Outfall 

Dit ch 

Obstruction shape be l ow i nside edge of 

pavemen t 

Shape, Depth, No obstruct ion, proper 

El e va.Lion shape 

Di t c h bottom is at or N/A 

wit.hin the }o.,..e r 1/3 o f 
d is ta.nee Le t ,,.·een natura l 

ground and the design 
flo..., line 

Oh io 

'l c,i le Sect ion 

NIA 

NIA 

N/A 

No dra in where ';,0% of 
the cross-sect ion is 

obstm ctli!d 

No dra in .,..here 50% o f 

the c ros s - secti on i s 
obst.ructed 

No ditch ...-here 50'% o f 
the cross-sei;tion i s 

obstructed 

NIA 

N/ A 
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Penns yl vania 

l/1. mil~ Section 

No I igh t:; out of :!>ervicc 

No lights out of service 

Nol mo r e than 1/2 clogp,ed > 
bol tom r o t ted, or j oint.s 
separ ated 

~ ,;1.s Storm Drain 

Snme as Stonn Dr ain 

No bott om erosicn 12 in. 

o r oore , less than 1/2 

Saa~ a s Roadside Di t.ch 

Oi tch bot tom erosion not 

mor"" t.ha.11 12 i nches . Less 
t han 1/2 cros!i-sect ioo 

obstructed 

C.\Jrh Inlet Obs t ructi on In let [unct ional 90% of op~ni ng not 
o bstructed 

NIA Less Lhan 50% of i nlet Less t han SO% o f inl et 

Other 
I n l e t s 

Obst.niction I n let functional 

Shou l der Height or 
Gro-,.-th Appearance 

No .,..eeds impai r ing 
signs, safety devices, 

guardrails , or sighl 
d ist~1nce. Confonns to 
R08.d.,..ay Vegeta t i on 
Contr ol Pol i cy 

8 !>% of opening nol 
obstructed 

N/ A 

obs t ruc t ed 

S.lmC as curb inlet 

Nol mor e than 1% of Grass docs not exceed No growth over 15 in. 

vegetati on e xceeds 12 i n . in rural area s high. No scblped areas 
height limits ~ LO\ol. or 8 in . in urban areas 
This excludes l>al1ia seed 

sta} ks &: d ecorative 
f1o,.er s a l lo.,..cd t o 
remai n for aesthet ics . 

The area sh.al I be fM i n-
taincd i n a ccorda ucti 
wi th tht:! mowing guide . 

Rur al lioi tcd access: 24 
in.; Ru r a l a r t erial: 18 
in. ; Urban I imi ted 

a ccess: 13 i n . ~ Urban 

arterial : 12 in . 

obstructed 

Saoe as C\.lrli inlet 

No clumpi ng or excess ive 
brO'oming due to unt imely 
cutting 
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TABLE I (Continued) 

Element 

Slope 
Growth 

California 

5 mile Section 
Consideration 1/10 r.iile Increment 

Height or 

Appearance 

Cori.forms to Roadway 

Yegetat ion Control 

norida 

l/ 10 mile Sample 

Nol ,nore than 1% of 
vegetation exceeds 24 

in. high. This excludes 

bahia seed stalks and 

decornt..ive f lm;ers 

a l }o...,ed to remain for 

aestheti cs. The area 
shall be maintained in 
accordance ...,i th the 

mo'wi ng guide 

Louis iana Ohi o l'ennsylva.nia 

1 mile Secti on 2 mile Seclion 1/2 mi l e Sect ion 

NIA Same as at>ove Same as above 

Land

scaping 
Appearance At least 50% on sliding Vegetation is maintained No unsightly landscaping N/A 

scale excellent to poor in a healthy, attractive or growth obstnicting 
N/A 

Tree Appearam.:e, No obstn.ict icns 

Tril!l!ling Obslruclion 

Turf Appear a.nee 

Aes t hetics 

50% on sliding sea le 
cxce l lcnl to poor 

N/A 

Road,,.,·ay 

Debris 

Accumulalion N/ A 

condition sight distance 

No encroachment of tree, No brush obstructing N/ A NIA 

t r ee limbs or vegetation sight dist.a.nee or c lear 

in or over travelway or vie'"' of signs, or brush 

clear zone lo,.·er than thal c.reates fire hazard 
14 1/2 ft or lower than at bridges or r i s ks 

10 f t over sidewalks damaee to fence 

Turf is mainlained in a No unsighlly weeds 

r elative ly healthy 

condition and mowing 

area 90% free of 
w1desirable gr ass and 

broadleaf weeds 

Volur.ie of litt.er does Right of -,.·ay a ppears 

not exceed 6 f t 3 per r'lest.hetic::o l Jy pleasi ng 
acre excluding roadway 
pave~nl 

Malerial accumulation i s No debris or trash on 

no greater than 3/4 in. or along curb and 

dee p 1n the t c-avelcd way shoul der that interf e res 

or 2 1/ t, in. deep in the with proper drainage , 

gutter safety J o r aesthetics 

NIA No unsight ly growth 

No l/10 mile section 'Keep PA BP..autiful Day' 

with mor e Uian 10 pieces April bef o re mo..., ing 

of litter (one side of operations begin 
road) 

NIA Anti-skid accuoulation in 
c u rbed areas and on 

structures re.moved In 
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CHAPTER F I VE 

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 
tha t 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 effec tiveness is less 
than zero. Maintenance management systems that have only 
productivity measures arc not only failing to determine effec
tiveness but may be inhibiting it th rough encouraging field fo rces 
to take shorI cuts in their work in order to show better pro
ductivi ty. 

Performance standards and quality standards should provide 
a measure of the efTcctiveness of the workers' effons, that is, 
the quality of the work. Properly applied, they will provide a 
measure of the exten t to which the agency is achieving wha t 
should be its goa l of sat isfying the public's need for an adequa te, 
safe highway system. 

Agencies tha t have not defined a level of service are op .. ,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 fro m 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 bui lding 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 routine maintenance 
means less for construc tion and other activities. 

The lack of an organized constituency for maintenance affects 
the legislative authorities who control transporta tion " 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 activit ies in public demand. Many t imes, 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 a re 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 dolla rs or per
centages) of their budget requests migh t be achieved. They arc 
not likely to support an effort to upgrade an MMS if the effort 
is going to require ex tensive resources unless it can be shown 
that positive benefits will result. 

Recent moves toward more decentralized organizational 
structures, particularl y in la rger agencies, have inc reased 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 a re ac
countable to a district engineer whose portfolio includes many 
activities in addit ion to maintenance. 
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Another organizational problem is the field workers' attitude 
toward maintenance management systems mentioned in Syn
thesis 1 IO (3). The promise made to them in the beginning that 
MMS would help them work smarter but not harder has not 
a lways been fulfilled, oft.en 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 

G iven 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 condi tions 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 tha t have been thoroughly researched, 
indicating that they are not using a ll the informat ion 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 years or so after the 
int roduction of the principles of maintenance management. 

Specific Suggestions 

• An annotated bibliography of maintenance management 
publications is needed to serve as 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 ensui'e that research results are reaching the 
proper personnel. 

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

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

Wi th one state removing all reference to quality standards 
because of potential tort liabili ty and another sta1e 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 fo rm ulation 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 th rough the involvement of all 
of the groups named above. 

• T he issue of cost-effectiveness (benefits/costs) of mainte
nance management systems should be settled. 

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

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

• lmprovement 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 1he 
need for improved management in the field. These issues should 
be addressed by AASHTO and FHW A. 

• T here is a need for a procedure (indicator) to determine 
the quality of maintenance at the activity level. 

Most engineers responsible fo r maintenance in the larger agen
cies will admit (some only when pressed) that they have no fu lly 
reliable means of assuring compliance with the agency's per
formance standa rds. 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 t ime 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 sta tus of MMS and answer as many of 
the questions raised above as possible. 

The last two maintenance management workshops assumed 
a fairly uni form 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 forma l Maintenance Management 
System (MMS)? 

(l) __ _ 

2 . Does your agency have a procedure, either as part of a 
MMS or otherwise, to a scertain that work performed is of 
acceptable qual i ty? 

( 2) _ __ _ 

I f answer (2) is "yes" . please expla in on a ttached 
sheet[sl or attac h a copy of your procedure . 

3 . Does your age ncy have formal statements of "maintenance 
s ervice levels" , " thresholds of acc eptable def i cienc ies" , or 
other indicators of quality at the project o r network l evel 
eit her as part of a MMS or other wise? 

( 3) _ _ _ 

If a nswer [3) is "yes " . olease exola in on attached 
s heet[ s ) or attach a coov of your orocedures . Explain 
how they are applied a t the proj ect a nd / or network 
level . 

4. Are your quality i nd i cator s u sed for: 

a . attaining management objectives? (4a) _ _ _ 

b. budget cont r ol? (4b ) _ _ _ 

c. work plan adherence? (4c) __ _ 

d . equipment utilization? (4d) _ _ _ 

e . field safety? (4 e) _ _ _ 

f. maintenance of traf f ic? (4f) _ _ _ 

g . fleet accident rate? (4g) __ _ 

h. r epair costs? (4h ) __ _ 

i . personnel management? (4i) __ _ 

j . office operations? (4j) _ _ _ 

I f your answer t o a ny of the above is "yes " . p lease 
explain o n the a ttached s heet[s) or . if you have 
provide d a copy of your procedure . refer to the 
appropriate section [s) . 



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

a. developed "in house"? (5a) __ _ 

b. devel oped by a consultant? (Sb) __ _ 

c. adopted from another agency? (Sc ) __ _ 

d. initiated by other means? (Sd ) __ _ 

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? 

b) do you believe they provide good, fair 
or poor indicators of the quality o f 
your program? 

(6a ) 

(6b ) 

7. Do l evels of Management in your agency above the 
maintenance organization use indicators of quality 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 quality to rate the maintenance program 
(Official or unofficial, fair or unfair)? 

(8) __ _ 

9. Does your legislati ve body express an interest in your 
maintenanc e program using indicators of quality of its own? 

(9) __ _ 

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

(10) __ _ 

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

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

(11) ___ _ 

If your answer to (11) is "ves". olease explain on 
attached sheet(s) or attach copies of studies and/or 
research. 

12. Are you aware of any research on quality indicators in 
maintenance c urrently in progress? 

( 12) ___ _ 

If your answer to (12) is "yes". 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) ___ _ 

I f your answer to (13) is "yes", please attach copies 
of any in your possession or provide a l ist including 
sources o n the attached sheet(s). 

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

(14) ___ _ 

If your answer to {14 l is "yes". please respond on 
attached sheet Isl. 

15. Do you have any comments or suggestions? 
(15) __ _ 

If your answer to (15) is "yes", please respond on 
attached sheet(sl. 

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 each 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 Stale. The standards define desired levels 
of maintenance service, estimate work requirements in terms of 
quant itative measurements, establish work methods that are most 
effective and establish average daily production rates. 

Hawai i: 

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

Iowa : 

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 to assure that operations are per
formed in a manner that maximizes protection of the system 
(network) and minimizes repeat maintenance. 

Louisiana: 

The quality-of-service objectives are established to protect the 
State's investment in transportation faci lities and provide a min
imally acceptable level of comfort and conven ience to the trav
eling public. 

Montana: 

M aintenance 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 arc conducted by the Dis
trict Directors, Maintenance Engineers, Supervisors, Foremen 
or Analysts. All state roads are inspected. 

District of Columbia: 

Procedures further the management objective of providing better 
riding surfaces. 

Oakland County, Michigan: 

The basic Maintenance Management system generates 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 
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TAALE 0-1 

SUMMATION OF RESPONSES TO SURVEY OF C URRENT PRACTICE 

Question 

Agency 2 :i 4a 4b 4c 4d 4e 4f 4g 4h 4i 4j 5a 5b 5c 5d Ga Gb 7 8 9 10 11 12 13 14 15 

Alabama y N N N N N N N y y ~ y 
Aluska N N N N N N N N N N N N 
Arizo na y N y y N N N N N N N N N 
Arkansas y N N N N N N N N N y 
California y y y y y y N N N N N y N y y N N 2 yr F y y y y y N y N 
Colorado y y y y y y N N N N N N N y 3 yr F y N y N N N N 
Connecticut y y y y y y y y y N N y N y y N N 17 yr G y y y y y y y N N 
Delaware y N N N N N y N y N N y 
Florida y y y y N K N N y N N N N y N N N 2 yr G y y N N y N y y N 
Geor gia y y y y y y y y N N N N N y 17 yr G y N N N N N N N N 
Hawaii N N y y N N N N N N N N N y N N N N N N N N N 
Idaho y N y N N N N N N N N N N y N N N N N N N N N N N N 
I l linois y y y N N N N N N N N N N y 6 yr G N N N y y N y y y 
Indiana y N N N N N N N N N N N 
Iowa y y y y y y y y y N y y N y N N N 11 yr G N N y y N N N y y 
Kansas y y y y N N N N N N N N N y N N N G+ y r F y y y y N y y N y 
Kentucky y N N N N y N N y N N y N y y y N N N y y N 
Louisiana y y y y N y N N N N N N N y y 18 yr F y N N N N N N N N 
Maine y N N 
Maryland y y N N N N N N N N N N N N N N N N y y N N 
Massachusetts N N N K N N N N N N N N N N N [\ N N N N N N N N N N N 
Michigan y N N N N N N N N N N N N N N N N N N y N N 
Mlnnesotaa y N N N N N N N N N N N N y N N N 3 yr G N N N N N N N N N 
~Ussissippi y N y y y y y N N N N N y 
~Ussouri y N y N y N y y y y y N N y 10- 15 yr P y N N N N N N N ~ 
Montana y y y y y y N N N N N y N y y N N 3 yr G y N N N N N N N I\ 
Nebrasku y N N N N N N 
Nevada y y y N N y N N N N N N N y y N N 15 yr G N N y N N y N N K 
New Hampshire N y N N N N N N N N N N N y N N N/A54 yr y y y y y N N N N y 
New Jersey y N N y y y N N N N N [\ 

New Mex ico y N y y y y y N N N N N N 
New York y N y N N N N N r-. N N N y N N N y N N N N N 
North Caroli na y N N N N N K N N K N N N N N N N N N 
North Dukota y y y y y y y N N N y N N y uob F y N N y 8th N y N N 
Ohio y N y y y N N y y y y y 
Oklahoma y y y y y 20 yr N N N N N N N )',; N 
Oregon y N y y N N N y N N N N N y y N N N N N N N N 
Pennsylvania y y N y y y y y y y y y y y y N N 4 yr G y N N N N N N N N 
Rhode lslandC 
Sou t h Carolina N y y y N y N y y N N y N y N N 64 G y y y y N N N N N 
South Dukota y N y y N N y N N N N N N y N N y N N N N N 
Tennessced N 
Texas N N N N N N N N N N N y 
Utah y y N y N N N N N N N N y y 18 yr G N N N N N N N 
Vermon t N N N N N N y N N N N N 
Virginia y N y y y 3 yr N y y N y N y N y y 
Washingt on y y N y N N N y y y y y N y 19 yr F y y N y uDbv y N N 
West Virginia y N y y N N N N N N N N N 
Wisconsin N N N N N N y N y N N N 
Wyomi nge y 
New Bruns wic k y N y N N y y y N N N N N y y N N 15 yr F y y N N N N N N 
Nova Scot ia y N y N N 
Ontario y N y y y y N y y N y y N N y N 
Dist. of Columbia N y " y y ? F y N N N N y 
Prince Georges Co. y N N N N N y N N N N N 
Oakland Co., Mich . y y y y y y y K N :,; N y N y y G y y N y y N N N 

aMMS is in pilot study phuse. Implement depar tment-wide 1/1/88. 
b Under development. 
c Did not rep ly to questionnair e . 
d Did not complete questionnaire. Lett.er state d tha t Te nnessee has '1no formulized s ys tem to ascertain whether routine main tenance 

wo rk is performed a l a level of accep tt1ll lc quali ty." 
e Did not complete questionnaire. Lefter stat ed that MMS was d eve loped in 1973 and Wyoming feels thot it has improved overall 

quality hu t has no objective cr i t eria other than standards. 

Montana: indicates for each work aclivity in each dis{rict ho w the dist rict's 
productivity measures up to the standards for productivity that 
have been sel by the Depa rtment. The approved work plan must he accomplished within budget. 

4b. Are your quality indicators used fo r budget cont rol~ 

California: 

The procedures adopted assign respo nsibilities for budget cont rol. 

N ew Y o rk: 

T he procedures a re part of a performance budget. 



TABLE B-2 

RESPONSES TO QUESTION 4 OF SCRVEY OF CURRENT 
PRACTICE 

Question 4 

Agencies 
Responding 
to Survey 
Question 

Number of 
States 
Represented 

Agencies 
Responding 
Yes to 
Survey 
Question 

Number of 
States 
Represented 

Pennsylvania: 

abcdefgh 

34 31 31 31 31 31 3 l 31 31 31 

3 l 30 29 29 29 29 29 29 29 29 

21 11 14 9 9 8 3 5 9 

19 10 12 7 8 8 3 5 8 

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

Utah: 

Adopted procedures provide for budget control. 

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

California: 

The procedure provides responsibility for work plan adherence. 

Pennsylvania: 

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

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. 
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4e. Are your quality indicators used fo r 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 
t raffic? 

Pennsylvania: 

Work zone t rafTlc 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 monitored. 

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 l-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 questions 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 _ _ ______ _ DISTRICT _______ _ 

DATE COUNTY _ ______ _ 

SR ___ _ SEG ___ _ SEG ___ _ FOREMAN # __ 

SCORE COMMENTS 

A. 1. TRAFFIC CONTAOl 

2. CLEAN SURFACE 

J . CRACK SEAL 

◄. POTHOLES PATCHED 

S. O il TEMPERATURE 

6. SURFACE TEMPERATURE 

7. 01L APPUCATION RATE 

8. AGGREGATE APPLICATION 

RATE 

9. SPRAY PATTERN 

SCORING $1JMIO.AV 
sccnoN,. 

8 . 1. ORY SURFACE 

2. BASE 

l. ROLLI NG PATTERN 

4. O PERATIONAL SEQUENCE 

I 
S.COl'l!NO SUMlolAllY 

UCT!OH 8 

C. 1. WIDTH 

2. LONGITUDINAL JOINT 

l. ENO NOULES 

1= 

NO. tTEWS 
ftl l EO IN 4 

NO. ITEMS 
RA TEO IN 9 

---

AVG. SCOIIIE . 

AVG. SCOR( . 
----

WfJ(lH I IEO 
,-ACtOA 

WEIGHTED 
f'ACtOA 

. .. 

4. CON SISTENT MATERIAL FLOW __ 

SCORING SUMMAIIY 
~£Cl10N C 

FINAL SCORE 

;,cnvITY AA TING 

N O. ITEM S 
RATEO tN C 

AVG. SCOR£ 
C 

(TOTAL WEIGHTED SCORES) 

4.75 "' S.00 VERY GOOD 

3.6S "' .4.7-1 GOOD 

WlllGHUD 
FACTOR 

2.30 = 3.6-1 MINIMUM ACCEPTABLE 

LESS THAN 2.30 UNSATISFACTORY 

ACTIVITY RATING IS UNSATISFACTORY IF ANY SECTION A ITEM S ARE SCORED LESS 

THAN THREE OR IF ANY SECTION 8 ITEMS ARE SCORED LESS THAN TWO. 

W IEIGHTll:0 
SCOIIE A 

WEIGHTEO 
SCOAC I 

---

W£10NTll'0 
SCORE C 

Su rface Treatme n t 
Quality Assurance Evaluati on Ind icators 

Traffic Control 
1. N'one- heavy and/or high speed 

tra ffic on roadway. 
J . Traffic kept off of fresh 

ma te r i a l unti l c ured, or 
minima l traffic control fo r 
low volume-low speed t raffic . 

5 . Traff ic detoured o r pi l ot car 
used . 

Clean Surface 
1. Dust, mud , chips or shoulder 

cu tting debris on p a vement. 
3 . No sweeping but roadway 

mostly cle.:in. 
5. Clean surface. 

Crack Seal 
1 . Required, no t done. 
3. 801 of requi red s caling done . 
5 . 10 0% of r e quired sealing done, 

Potholes Patc hed 
1. Patching requ ired but not 

done . 
3 . Few smal l ho l es, <1 /2 " 

deep . 
S . No patching required/al l 

patched, 

Oi l Temoerature 
1 . Outside of t emper ature 

application bands of vendor's 
ma ter ia l certi f i cation . 

5. Within temperature application 
bands of vendor 1 s mat e r ial 
cert i fication . 

Surface Temoerature 
1. <60 degr~es F . 
3. 60 degrees For more. 

Oi l Appl i cation Rate 
1 . Too l ight or too heavy varied 

b y > 1 0% from Des i gn; no design 
p r e pa red o r d ~str ibutor not 
calibrated . 

3 . Acc or.ding to des i gn for mos t 
areas of Job . 

5 . According to design, adjuste d 
whe r e required , and va r i ed 
<10% f r om Design . 

Width 
1 . Oil and /or stone spread t oo 

narrow or too wide . 
(>1 0 % o f job) . 

J. Mi nor deviations from ful l 
width . 

5 . Covers existing pavement 100% 
- no deviations . 

End Nozzles 
l . No end nozz l es on 

distributors . 
3 . End nozzles on a ll 

d istributors. both ends of 
spray bar used 90-95% of j ob. 

Aggrega t e Applica t ion Rate 
1. Too l ight or too heavy with 

streaks, varied by >1 0 % from 
Design, stone c hipper not 
c alibrated, or no design 
prepared , 

3 . Good for most a reas of job . 
5. Accord ing to Design for all 

areas of job . 

Spray Patt ern 
1 . Streaking visible on one or mo r e 

nozzles. 
3. Uniform coverage - minor pattern 

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

visible. 

Dry Surface 
1. Wet . 
3 . Dry with minor damp areas <10% o f job. 
5 . Compl e t ely dry . 

Base 
l. Obvious base fai lures, no corrective 

action taken where required . 
1. Minor base failure, 90% of areas 

repaired; all base f ailures repaired 
in accor dance with p r ocedures in 711-7126 
with some exceptions . 

5. Base failures r epa ired in a ccordance 
with procedures in Activity 711-7126. 

Rolling Pa t tern 
1 , One roller with backrolling, stee l 

rol l ers only , or rubber t ire contact 
pressure <35 o r >55 psi . 

3 . Rubber tire and steel rollers with 
no s teel wheel backrol ling . 

5 . Su fficie nt rubber tired ~ollers to 
cover full wi dth in one pass, proper 
rolling technique and contact tire 
pressure . 

Operational Sequence 
1 . Operations uncoordinate d . 
3 . Mi nor delays and prob l e ms reso l ved 

quick ly with orderly, well - organized 
solu t i o ns. 

5 . Opera t ions we ll coo rdinated-no delay, 
problems or confusion . 

Longitu d inal Joint 
1. Centerline streak or overlap obvious . 
3 . Minor deviat ions on< 5 . 0i of job. 
4. Minor deviations on< 1% o f jab . 
5 . No centerline streak or o ver lap 

obvious en 100% of job . 

Consistent Mater ia l Flow 
1 . Numerous routine delays f or oil 

or stone del i veries . 
3 . Routine delays 10 mi n avg . 
S . Delays< 5 min . avg . for oil o r 

s t o ne deliveries . 

w 

°' 



BUREAU OF MAINTENANCE AND OPERATIONS 
QUALITY ASSURANCE EVALUATION 

SHOULDER CUTTING (711-72 15) · 3187 

EVALUATOR _____ _ _ _ _ DISTRICT _____ _ _ _ 

DATE COUNTY ____ _ __ _ 

SR ___ _ SEG _ ___ SEG _ _ _ _ FOREMAN _ _ _ _ # _ _ 

SCORE COMMENTS 

A. 1. SLOPE 

2. LONGITUOtNAL GRADE 

3. W IDTH · CUT AREA 

4. WIDTH • All AREA 

5. POTENTIAL FOR EROSION 

6. DROP . OFF 

SCOIIIIING SlJWIU,Al' 
S fCTtON A 

B. 1. GRADED MATERIAL REMOVED 

FROM DRAINAGE FACILITIES 

2. COMPACTION 

3. PAVEMENT CLEAN 

SCOIUIIIG SO» MAAY 
S( C'UO N I 

FINAL SCORE 

ACTIVITY RATING 

,or.u. J ~~-E~~=~ I .-va. :_co1111r 

"OU.l I 1<10 .-I U:111$ 
UHO IN I 

(TOT AL WEIGHTED SCORES} 

4.,75 • S.00 VERY GOOD 

3.65 • 4.H GOOD 

W[ tCNHD 
,.1.cro11 

.,. 

2.30 • 3.64 M IN IMUM ACCEPT AB LE 

LESS THAN 2.30 UNSATISFACTORY 

ACTIVITY IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE 

SCOR ED L ESS THAN THREE. 

W 8C,"4T[0 
SCOfll A 

Shou ldc~ Cuttir.g 
Qual ity Ass u r a nce Ev a l uatior. Indica t o rs 

S'l.opc 
r. .. No n - uni. ! o r :n slope . 
s· . Un ifo rm ::; l o p e - 3/4 " to 1 1 /2 " pe, foot . 

4o ngi t u d ina l Grade 
l . . Non - uni form grad e - po ten tial : or water pockets . 
l . Uni f o r m g r ade , minor depr essions. 
s·. Uni form g rad e , no d epr e ssions . 

W.id th - Cut Ar e a 
r .. Imp r o per wid t h . 
I_ Pro per width . Non u n i for m. 

3 / 8 7 

5·. Prope r wid t h, uni f o r :n to too of cut s l o pe , per f i e ld condit i o ns . 

Wi d th - Fi l l h r e a 
I .. I mpr oper wi d t h. 
5 . P r o per width , edg e of fi ll, face o f gui dera il , pe r field c ond i t ion s . 

Fote ntial f o r Erosi o n 
r _ No g r a d e e stabl i shed t o f low lines. 
2· ... L i p not r e move d from fi ll secti on, b l eed e r s not cut o r f low l i ne 

blocked. 
3 . Minor d ebris in d r~inage f a cil i t i es , b l e e de r s cu t unde r gu i de r a i l, 

or side d o z i ng s c hedu l e d , no lip i n :1 1 1 sec tion s . 
s_ F l o ...,, l ines e s t a b l i s h ed-materi al compa cted wher e r equired , no l i p 

in f il l sect ions, bleeders c u t u nder q uide rail o r side dozi ng 
schedu l ed . 

Dr op Off 
I . Gre a ter t han 1~. 
5 . No Drop-o f f , less t han l" . 

Gra d e d M~ t e r i a l Remov ed f r om Dr a i na ge Faci l i t i es 
l . Lo o se ma te r i al not r e mo ved f r om d r a inage f a c i l it ie s o r l ip 

block i ng s houlder d ra inage f r om e n t e ring i n lets / pipes . 
3 . Mi no r h and wo rk do n e t o f .:ici l ita te dra i n a ge - wa t8r c a n 

en t e r dra inage !aci l 1 ty . 
5 . Dra i nage facilities f u n c tioning - no g r a ded ma t e r ial obs t r uct i ng 

r un - o f f . 

Compa c t ion IAs Condi tio ns Permit) 
1 . No comp,1ct1.on . 
3 . Compacted , mi nor move ment . 
5 . Compacte d, no movement und er r.o ller . 

Pavemen t Clean 
l . Broom not used . 
3 . Broom u sed, pdvc men t no t clean. 
5 . Broom u s ed , pavemen t c l e a n. 

w ..... 



BUREAU OF MAINTENANCE AND OPERATIONS 
QUALITY ASSURANCE EVALUATION 

EVALUATOR ______ _ 

DATc._ ________ _ 

DISTRICT _______ _ 

COUNTY _______ _ 

STOCKPILE MANAGEMENT , 3187 

STOCKPILE NO. 

LOCAL NAME 
STATE ROUTE ____ _ _ 

SEO ___ OFFSET __ _ 

SCOR( COMMENTS 

A.. 1. CHEMIC.Al.. COVIEJIINQ 

l.. CHEMICAL CONDmON 

3. HOT PILE COVVIINO 

4. HOT PILE CONOmON 

: .. :s c=-m:!TtOH 

I. EQUIPMENT HIATERS ---· 
B. 1. LIGHTING 

2. SrTE MAINTEHANCE 

:J. HOUSEKEV1NO · WINTER 

'- ltl.OW S'TOIIAQE 

S::CAINQ 11,/MM,UIIT -· 
FINAL SCORE 

ACTIVITY RATING 

TOTM. Nd ITIM9 A'4'Cl. SCotll 
MTWD UI .& A 

-- --- ----

Tt1T.to4 I :-~:·. I &WV.:=-· 

(TOTAL WEJGHnD SCORE$ 

4.11 • S.00 Y!AY GOOD 

1.40 • 4.IO - GOOD 

......... 
•ACT<>• 

--·OACTOO 

2.2D • 171 MINIMUM ACCEP'TA9U 

LISS ntAH ~ UNSATIS,-ACTOR'f' 

ACTlVTTY IS UNSATISFACTOtllY Ill' AHY SECTI~N A tnMS ARI' 

S<:O'ID LUS THAN TH•ll. 

.. ....... ...... 

._IIGHTl'D 
10:)111111 a 

Stockpile Management 
Quality Assurance Indicators 

Chemical Covering 
1 . Not covered . 
3. Partially cove red , >90%. 
5 . Completely Covered 

Chemical Condition 
1. Unuseable materi al. 
3. Usea.bie, some lumps or 

fore ign mater ial mixed. 
5. Free flowing, non 

contami nated . 

Hot Pile Covering* 
l . Not covered . 
3. Partially covered, >90% . 
5. Completely covered. 

Hot Pile Condit i on 
1. Unuseable ~ate=i a l . 
3. Us eable, some lumps or 

foreign material mixed . 
5, Free flowing, .non 

cont aminated. 

Anti Skid Condition 
1. Frozen# unab le to break 

down with l oader. 
3. Frozen, ab le to break down 

~ ith loader or foreign 
material mixed. 

S . Fr ee fl o wing, non 
contami nated. 

Equipme nt Heaters 
1 . None 
3. Insufficient quantity. 
4 . Su!ficient quantity - poor 

layout o r condition. 
5 . Sufficient qua ntity for equ i p -

ment assigned - accessible. 

Lighting 
1. None 
3. Illuminate s loading area only . 
5. Sufficient illumination . 

Site Maintenance 
l . Disorganized a nd untidy . 
s. Neat and orderly - properly 

planned and developed . 

Housekeeping - winter 
1. No afte r storm ya rd cleanup . 
3. Majority of ch~mical spillage 

cleaned up. 
S. All chemical spillage cleaned up. 

P lo-w Storage 
1. Not accessible for efficient mountinq 
3. Accessibl e -not blocked for efficie~t 

moun ting o r not s t ored on ~ta b le 
surface . 

5. Accessible and b locked - stored o~ 
st.able surface. 

*Anti skid with more eha n 20 \ sal t added is considered to b e a hot ptle . 

w 
00 



BUREAU OF MAINTENANCE AND OPERATIONS 
QUALITY ASSURANCE EVALUATION 

PIPE REPLACEMENT (711-7324) - 3187 

EI/AlUATOR _ _ _ _ ___ _ _ DISTRICT _ ___ _ _ 

~TE _ _ ____ ___ __ COUNTY _ ___ ___ _ 

Sf _ _ _ SEG _ __ OFFSET _ _ _ FOREMAN ___ _ 

4. 1. GRADE LINE ESTABLISHED 

2. INLET ANO OUTLET FLOW 
ESTA.BUSHED 

1 LOCATION 

4. SIZE 

SCORE COMMENTS 

!iCORlNG SUlrU,l.t.A 'I' 
$1:CIH)H A 

TOTAL r :..~·(!~~~~ I AVG ~ORE I WEIO HTEO I Wf.JCHT(O 

& I. TRENCH WIDTH 

2. UNSUITABLE MATERIAL 

3. BEDDING 

4. JOINTS 

5. DEPTH OF COYER 

4.. BACKFILL 

SCOR/HO SUMMARY 
SCCTJON I 

C. 1. PAVEM ENT CUTTING 

2.. PIPE ALIG NMENT 

3. ENO TREATMENT 

4. DAMAGED PIPE 

S. LENGTH 

SCOfl.1..0 SIJMIIIAl'n' 
SCC'TI0/111 C 

FINAL SCORE 

ACTIVITY RA TING 

TOU,l I ~~-[·~~=~ I .... G !COR( 

TOTAL f .H .. ~~'i=~ I 4'10 . ~COAt: 

(TOTAL WEIGHTED SCORES) 

4.75 = 5.00 VERY GOOD 

3.6S = 4 .74 GOOD 

2.30 ; 3 .ij4 MINIMUM ACCEPTABLE 

LESS T►tAN 2.30 UNSATISFACTORY 

ACTIVITY AATING IS UNSATISFACTORY IF ANY SECTION A ITEMS ARE SCORED LESS 

HUN THREE QA IF ANY SECTION 8 ITEMS ARE SCORED LESS THAN TWO. 

W(ICH 1[0 
SCOA[ C 

# _ _ 

Pipe Replacement ] / 87 
Qu a l t t y Assurance Eva lua t ion Indicators 

Gr ade ~inc Es tablished 
l . lr.ip rope r slope . 
3. Grade sl iqhtly i rregu la r 

m, n . slope 1/4 " /f t. 
~ Uniform slope mi n imum 

1 /4 " / ft. 

Inlet/Out l et Flow Es tablis hed 
1 .. : ~ l et & outlet ditches 

:::-estr i cted >30'! . 
3 _ Inl~c & out let ditches 

pa rtia l ly restricted <301, 
5 . Inlet & outlet ditches open

nn restrictions. 

Lo ca tion 
1. Pipe in wrong l o catio n

(skc~ or loca tion ) . 
~ P i pe in proper l ocation. 

S iz e 
1 . ReCuced size of exist ing 

p ipe o r installed 36'' o r 
greate :::- w / o hyd . study . 

3 . Replace e xi s t ing 15" in kind 
5 , I ns ta l l 18 " up t o 35 ": 

36'' a nd gre ater :::-eplaced 
wi t h hydraulic s tudy . 

Tre n ch \.\idth 
1 . Too nQrrow < 2 ' wider than 

p i pe diamete r . 
2 . ':'oo wide >3 ' wider -::!":an 

pir;:c <l iamete::: . 
4 . SL1f t1c ie nt wi dt~-wid t h 

·..-<i:::- i es :"ram 2 ' to 3 ' Hide!:' 
than pipe diame t er . 

5. Meet s RCl O & 30 requ iremen ts .~ 

Pavement Cu t ting 
1. Not c u t 
3. Jackhamme r . 
5 . Saw cut. . 

Pipe Alignmen t 
1. No daylight v isible. 
2. >3 '' deviation in 

alignment. 
J. Minor mi s~l ignme nt ( <3'' 

deviation in alignment). 
5 . Perfect a l iqnment. 

End Treatment 
I . No end trea tmen t (s). 
J . Loose fi e ld s t o ne end wal l (s ). 
4. Good dry wa ll inlet e nd . 
5 . Concrete, masonary or trea t ed. 

t i mber head wa l l ; inl e t; o r 
:"larcd end sect i on schedu led. 

Cnsuitab l e Matc r :._,11 
1. Unsu i table mate ria l not rcmovQrt 

I Ref, RC301 . 
3 . Unsui table mater ial removed 

insuff icien t depth >6 '' <12" . 
5. Unsuitable material removee- ?ropcr 

depth !Ref . RC 30 & Pu b . 40 8) . 

Bedd i ng 
l . No bedding . 
2 . Insufficient de pth (<·1 " ); not compacte d 

and/or no cradle. 
J . Sufficient depth (>4"); not compac ted 

and no c r a d l e . 
4. Suf fi c i e nt dep th (>4 ''); not co□pacteri 

o r no c radle . 
5 . Su ff ic i en t dep t h (>4" ) : p roperly 

c ompacte d a n d proper ly shaped crad l e . 

.Joints 
1. No joint filler (cau lk , moz:-tar or 

bands I . 
2 . P ipes not joi ned properly. 
J . Improper sea l a nt or mi s matched banes . 
4. Slight misalignment (ve!"tical o r 

horizont a l ) . 
Pipes proper l y mortared or joine d. 

Depth of Cove r 
1 . Le ss than 6" cover to subgrade 

{where ooss i ble to attai n ) . 
5. > 6'' co~cr to suborate or r.oc 

poss ib l e t o a ttai~ . 

Ba c J<: f.il l 
1. Using e x ist e >: cavcl.t 1o n-no compac t o:i. 
2 . i;s ing e xi s t c x c ,1v;:itio n-·.-1 /compac ::. i r.. 
3 . 2A or 2RC m,1teri .a. l cumpact.ed in l :"ts 

> 4". 
5. 2A or 2RC mat e r ial ?roper l y 

compac t ed i n 4'' li fts . 

Damaged Pipe 
1 . Damaged ends ~nd/or ~oles i n 

pipe. 
2 . D~maged e n ds o r ma Jor unrcp~ j red 

c oat ing damage . 
3 . No end damage- mi nor unre p a ired 

coa ting d a mage . 
4. No e :i.d dri.mnge - c o ati ng d amage 

r eo,1irect . 
No. visible da~age . 

Lengt h 
1. Inl e t a nd o u tlet e nds do not 

:ncct exis t ing flow lir.e/slope . 
3 . I :i. l et within 6 '' of f low l ine 

and outle t wit j n 12 '' nf ?~Ope r 
supported lengt 

5 . I nlet and out l ~ e:i.ds mee t 
ex i sting flow l ~es/ s lope . 

... 2' v.idc r t t":en pipe <l i arr.e t c r- u p t o & i nclud ing 48" pipe , 2 . 5 ' wi rie r fo r 
P~?~ j iame t er grea~cr tha~ 48 '' . ~iJtt1 to trench wa l l me asured at bel l 
o r ban<l . Add itional w~d t h per~i t~ed for sa fety to p r o tec t work~~ s 
A:..ld :..tiona .:.. ·,;1i.dch pe t·~titted one side to h,1nd l e ::.-unn1n~ ;...·ater duri:ig 
1 :1s t.;1 l lo t :..on . 

c,; 

'° 



BUREAU OF MAINTENANCE AND OPERATIONS 
QUALITY ASSURANCE EVALUATION 

MECHANIZED PATCHING (711 -7122) - 3187 

EVALUATOR_________ DISTRICT _______ _ 

DATE ___________ COUNTY ___ ____ _ 

SR _ __ SEG _ __ OFFSET ___ SEG ___ OFFSET__ _ FOREMAN _ _ _ _ 

A. 1. BASE REPAIR 

2. CRACKS SEALED 

3. POTHOLES PATCHED 

<I, SURFACE CLEAN 

5. SURFACE ORY 

6. TACK COAT APPLIED 

7. M ATERIAL TEMPERATURE 

8. COM PACTION 

9 PROPER DEPTH 

'.COAING SU,,.M,t.Jl:Y 
SEC!ION A 

8. 1. AIR TEMPERATURE 

2 . PAVEMENT TEMPERATURE 

J. LONGI TUOINAL JOINT 

◄. TRANSVERSE JOINT 

$COIi.i NG s ur,11,UJ\'I' 
SECTIQlol I 

C. 1. NOTCH ES CUT 

2. SURFACE TOLERANCE 

l. TRAFFIC CONTROL 

'· PATCHES LOC~\.TED 

S. PROPER WIDTH 

SCORE 

TOT Al HO. IT(M$ 

IU.fEO '"',. 

l~Er~~=~ l I.YO. !CORE 

COMMENTS 

WEIOHTIEO 
FACTOR 

WEIONT[O 
r ACTOA 

6. CONSISTENT MATERIAL FLOW __ 

!;COIIIHQ SUloUIIMV TO f.f.l I :.~·(·~~=~ , ..... o. ~OA( 

FIN AL SCORE (TOTAL WEIGHTED SCORES) 

ACTIVITY RATING J, ,1S = S.00 VERY GOOD 

3.65 a A.1J, GOOD 
2.30 2 J .6" MINIMUM ACCEPTABLE 

LESS THAN 2.30 UNSATISFACTORY 

ACTIVITI RATING 1S UNSATI SFACTORY IF ANY SECTION A ITEMS ARE SCORED LESS 

THAN TH.AEE OR IF ANY SECTION 6 ITEM S ARE SCORE□ LESS TH AN TWO. 

WElGHTED 
SC0Rf A 

wVGt11CO 
SCOR£ II 

# _ _ 

~echan ized Patching 3 / 87 
Qua~ity Assu r ance Evalua t ion Indic acors 

?.asc R.coair 
1 . Obv10us b a se : a i lure, no 

corrective act i on take n 
where required. 
Minor base failure - 90i 
of area repaire d . 

5 . All base repaired per 
stanC.nrd . 

Cracks Sealed 
l . Recuire d, not done . 
3. Soi o f required sea l ing 
5 . 1001 of require d ~aal1ng 

done . 

Potho les Patched 
l. Requ i r e d, not done . 
3 . Al l holes > l" deeo 

patched . · 
5 . None req ui r e d - 100% 

pai:che<l . 

Sur f nce Clean 
1. Sweeping requi r ed, not 

done . 
3 . Broom used pave ment not 100% 

clean . 
5 . Broomed , pav emen t clean . 

Su rface Ory 
1. Wet . 
3 . Damp areas . 
S . Completely dry . 

Tac k Coat Applied ( I D o n l y 
Except AC-5) 
l . None or 751 c ove r ed . 
3 . 75 1 co 991 cove r ed . 
5 . 100 1 cove red (4 08 section 

46 0 . l (:,J I . 

Material Te~per a ture 
! . Outside of t e mpe r a ture 

application bands of vendor's 
material certification or 4 08 
spec . 

5 . Wi t h in tempHra ture 
a?p l ication ban d s of vendor ' s 
ma t e~inl ccrti : ica t ion or 4 08 
spec . (Sec. 401.3 (G ) I . 

Compa c t i on 
1 . lncc rr.ect co~oaction e c uiome n t 

or i ncorrect roll i ng patt €r~ . 
3 . H & D paver - 1 steel whee l ; other FB 

paver- 2 similar s t ee l whee l ;IO p,1ver
Tandem and 3 wheel or ru bber t i re . 

S . f'B paver - tande m & 3 wheel, I D 
paver - vibra t ory t~ndcm & 3 whee l o r 
tandem, three whee l & rubber tire ."' 
Short Sectio n - Vibra t o r y ro ller only 
permitted. 408 Section 4 0 1.31h) . 

Proper Dep th "'* 
1. Not per standard for material use d. 
5 . ?er standa rd fo r ma ter ia l used . 

MD 1nt . Manua l chapter 3 Section 
l " FJ-1 & FB- l ; l 1/2" I D- 2 1 
2 " ID-l . 

Air Te mperature 
I . < 40 degrees entire prOJ@Ct o r 

before April I or a f t e r October 31. 
2. < 4 0 d egrees for 501 project . 
3 . < 40 degrees for 101 project . 
4 . 40 t o 60 degrees - 1001 p roject . 
5 . > 6 0 degrees - 100% project. 

P,1ve men t Te mperature 
< 40 degrees enti r e project . 

2 . < 40 deqrees for 501 p r oject . 
J . < 40 degrees for 10% pro jec t . 
4. 40 - 60 degrees 10 0 % project. 
5 . > 60 degrees 100% pro ject . 

Longitudina l Joint *** 
1 . ~o 3~ o verlap on prev1ously p l aced 

lane, irregular rough joint, 
2 . 3 ~ overlap non uniform, irreg ul a r 

rol1gh joint, rake used. 
3. 3 " o verlQp , 90% u n i.form.broom or 

l u te coarse aggrega te onto unrollcC 
lane . 

4 . XXX 
5 , J '' overlao uniform, b room or l ute 

c oar~e agg r ega t e on t o unrol leC lane . 
***Disregard 3 '' li~it on narrow roads 

wi th FB materia l . 

~ 



'Transverse Joint ( ID Onlyl 

1. Ko~e - edge ~ot straight . 
2 . Rel ler mo ves over rou:1ded 

e Cgc, joint :10t trim:ned to 
r-scc~ion depti . 

3 . Rol l e r :no•~·e:=. over rounded 
sl.ope - Joint t rimmed, :1ot 
tacked . 

4. Roller moves ove:- rounded 
s ~opc - joint trimmed, tacked . 
Bulkhead or saved jo i ~t . 
tacked, straight-edge, smooth 
J o int - (Ref. 408, Section 
401.J(J )2 1. 

~otches Cut I ID only) 
1. :-Jone 
2 . '.'Jotches not cut to standard . 
J . Standard notches cut same day 

- de l ayed ope r ations. 
•1. Standard notches cut same day 

- no delay . 
5 . ~etches cut according to 

standards, cut ahead of 
ope rations l oc~ted by 
A.~.~-, cut wi th saw or 
mi l led. 

Surface Toleranc e 
1 . No strai,;-hc e dge on project . 
2 . Slraigh t edge on p ro~ecc -

:1.ot used . 
3 . Straight eege used, s ome 

irregularity> J/ 16''. 
~. :<XX 
5 . Stra i ght edge used, 

irreyu lar icie~ < 3 / 16 ''. 
I R~f. 408 , Sec . 4 0 1 . 3 ikll . 

Tr affic Con t rol 
1 . None - heavy and/or high speed 

traff ic . 
2 . One f lagger a t paver location . 
3 . Flaggcrs - each end . 
4 . Fl aggers - pass flag or radios . 
5 . Adequate traffic control - newl y 

complete course at tai ned s t abi lity 
and adhesion , material <140 degrees . 

Pa t c hes Loe a ted 
1 . Not locate d . 
2 . Some patches located. 
3 . General a r ea located. 
4 . Loca ted by foreman or other c rew 

members . 
5. A. M.M . locates patches wi t h pa i nt 

or keel. 

Proper Width 
1. Fin i shed width too narrow or too 

wide . 
2 . Finished width accurate fo r 901 

p r ject . 
4 . Minor deviations from fu ll wid t h , 

width cccur~te 91-99~ of project . 
5. Covers existing pavement 100% , no 

overlap . 

Consistent Mater ial F l owA*~* 
1 . Numerous delays in mater i al 

delive r i es . 
2 . Occas ional > 20 mi~ . delays i~ 

~aterial de live ries . 
3 . Routine del.:tys exceeding 10 min. 
4. No f'.lO r e t han two delays > 5 nnn. 

i n mate rial de l iveries . 
5 . Delays< 5 min . in mate rial 

del i vcrv . 
•~~~Not ApP l icablc-F03 pro Jcc ts or 

ren c ~l t rucks-comments co note 
probl em and action taken. 

+>-



BUREAU OF MAINTENANCE AND OPERATIONS 
QUALITY ASSURANCE EVALUATION 

MANUAL PATCHING (711-7121) · 3187 

EVALUATOR _________ DISTRICT ___ _ _ _ __ _ 

DATE _ _ __________ COUNTY ____ _ ___ _ 

SR _ ___ SEG ___ _ SEG ____ FOREMAN 

A. 1. DRAINAGE 

2. BASE REPAIR 

J . CUTTING 

-4. CLEANING 

.5. TACKING• 

~'t!. !~14'.:i 

1. MATERIAL CONOIT!O N 

a. COMPACTION 

$,COIUNG .S.UMMAIIY 

Slt:CflCI N A 

8. 1. M.&RKING 

2. SEALING 

3. CLEAN UP 

' • RIOEABILITY 

S. SAFETY 

sco,uHG $UMMAIIY 
S[CTIO .. 9 

FINAL SCORE 

ACTIVITY RATING 

SCORE COMMENTS 

rOTAl HO. 1l[t,11S AVG. SCOIU: WilCHUD 
RAU%) IHA 4 f"ACTOR 

IIHA~~~~~ l-.vc.-:co11E r -#/l~;~:0 

(TOTAL WEIGHTEO SCORES) 

, .75 • 5.00 VERY GOOD 

3.65 • 4.7, GOOD 

2.30 • 3.6-4 MINIMUM ACCEPTABLE 

L ESS THAN 2.30 UNSATISFACTORY 

ACTIVITY IS UN SATISFACTORY IF ANY SECTION A ITEMS ARE 

SCORED LESS THAN THREE. 

W(IC:.ttTED 
SCOAE-' 

W(ICHTED 
SCO RE 9 

# __ 

Manual Pa t ching 3 /87 
Quality Ass urance Eva l uation Indic ~tors 

Drainage 
1 . Obvious water probl am - no 

corr ective action taken . 
3 . Obvious '..;at.e r problem - t emp . 

repairs Cone t o correct or 
programmed . 

5 . Obvious water problem -
pe rmane ntly corrected . 

Base Repair 
1. Obv ious base failure - ~o 

corrective a ction taken. 
3 . Surface repairs made . Base 

repair s a rc prog r ammed. 
5 . Obvious base failure - base 

f ailure corrected . 

Cutting ~ 
l. Cutti ng not d one . 
2 . Sides not c ut vertically . 
J. Cut from ~utsid~ - in. 
S . Cut inside-out w/vc rtical 

sides . 

CIP.;ining 
l . Pr ee wntc r or debr is in h o l e . 
4. Broomed - pro?crly cle a ned. •~ 
5 . Compressed a.tr-prope r ly 

c leaned . 

Tacki ng ""* 
1. Not tacked lwhcrc reauired ) 

o~ 1mproper:y applic~ . 
) . No~-uni(orm film-<lOOi coverage . 
5 . Uniform filn - 100\ cover~g~ . 

Fi ll i ng 
1 . i'iateria 1 placed to inproper 

d epth, corner s not fi lled. 
) . ~aterial shove l ed into hole 

to prope r depth, raaterinl 
distribu t ed w/ rak e . 

5 . Material shove l ed into hole 
to p r oper de?th, mate rial 
d:s~ributed w/Lute & 
corner s p r ope r ly f i l led .~ " ~" 

MaleriaL Cond ition 
1. Hard, lumpy , stripped, 

crusted col d ~ i x or 
unworkable hot mix . 

3 . Uscable with reduced 
workability . 

5. Within tempera ture 
speci fica l ions , workable . 

Compact i on 
1 . No compaction, cruck .,.,heP. l used 

for comoac tion, not com~acled 
in corners o r spillage ~ot 
removed r~om adjacent surfaces . 

3 . Compacted, edge s not p r op<?rl~· 
pinched. 

4. Properl y compacted w/v1brato ry 
plate. 

S . Properl y compacted w/css i ck 
vibr atory roller or 4 - 6 ton 
rolle r. 

Marking 
I. No hole~ ma r<erl . 
3 . Some ~oles mark ed . 
5 . Al l holes 9roperl y ma rked. 

Sealing (Optional) 
1. \.,,ronq material. 
J . Prope r mater1r"'l l , :ion un iform 

appl i cation , ~ol sanded. 
5. Proper mate rial , uni :orm 

app l 1cat1on , sa~ded . 

c:~an-up 
I. Deb~i s left o n p~vcrncnt anC o r 

s hould(.!rs . 
5. A~Aa properly cleaned . 

Rideabil 1ty 
1 . Any depr ession nr burn? >1 / 2 '' . 
1 . Depression or bu~? bAt~ccn 1 ' 4'' 

& l / 2 ". 
S . Nn dep~c~sion er bump >1 / J'' . 

Sd. fet ·; 
I . r mpcop~r persnr~l 9roccc ~io ~ 

device~ . 
] . Mi~or infractions ro~ed . 
5. No 1:ifractior.D not~<l . 

With D1s t~ict approva l , ~ct required if r o adw~y ?rrparat1 n~ r u : 
cverlav sct1edul~d for s~mA ~on~truct1on ~ea~on . 
Tf p,'1't.~h is to bf! pla<:ed on. aggn~gat.c , gravel OL :l<.Hi'w'\ ~~ 0i'!t' 
base - broomed - properly <:leaned - muy h<- :;cored ~t S . 
Tacking not req uired wt th cold m1x . 
Rake is pe=~iss~ble with co ld 5tockp i le 1n1x . 

.j>. 
N 



BUREAU OF MAINTENANCE ANO OPERATIONS 
QUALITY ASSURANCE EVALUATION 

LEVELING (711-7131) • 3/87 

EVALUATOR ________ _ DISTRICT _______ _ 

DATE 
COUNTY _______ _ 

SR _ ___ SEG ____ SEG ___ _ FOREMAN ___ _ '--
SC:OIIE COMMENTS 

A.. 1. BASE REPAIR 

2. CRACKS SEALED 

:I. POTHOLES ,ATCHEO 

4. SURFACE CLEAN 

S. SURFACE OIIY 

&. TACK COAT UPI.JED 

7. MATERIAi. ffMPERAT\JRE 

&. COMPACTION ---· 
I . 1. AIR TEMP,tJlATURI[ 

2. PAVEMENT TEMPERATVIIIIE 

3. LONGITUDINAL JOINT 

4. TRANSVERSE JOINT 

I 
!lt-OMNGI ll,IIIHIM1' 

Hc;TIONI 

C. 1. NOTCHES CUT 

2. SURFACE TOUIWOCE 

:I. TIIAFFICCOtCTJIOI. 

._ UIIITS LOCAffO 

5. ..ilOPOI Wllmt 

TOTM. NG. ff'Ula &YG. ICOM 
MTU•• A 

-- ---1----

•OTM. MCL ITU119 A¥Q.-ICOM 
MTeD III I • 

I 

-I --- --- -

-'""""' .. 

.......... 
'AC'TOII 

.... 

L CONSISTDfT MATEIIM. now __ _ ---c 
FINAi. SCQ~E 

• ACTMTY ltATING 

1=1~1=1 
(TOTAi. WEGl<ffD SCOIIDI 

.a.n • I.GO YDIY 0000 

1.91 • 4 74 0000 

-,..,_ 

... 

J.3D • 114 MINIMUM ACCEPT.AILE 

I.US THAN 2.30 UNSATISFACTORY 

ACTIVITY IIATING IS UNSATISl'ACTOl!Y IF AHY SECTION A rnNS AllE SC0~ED LESS 

Tl<AN THIIEE 011 IF ANY SECTION a ITEMS AU SC:OIIEO LESS Tl<AN TWO. 

ftlQlfflll ---· 

•IPOMtfO 
SCOflll I 

- --

--c 

Le veli ng J / 87 
Quality Assurance Evaluation Indicators 

Base Repair 
1. Obvious base f a ilure, no 

corrective action taken . 
3 . Obvoius base fa ilure , 90\ 

of areas repaired. 
5. Al l base repaired per 

s tanda rd . 

Cr acks Sealed 
1 . Required , not done . 
3. 80% o f requi r ed sea ling 

done . 
5. None required or 100% 

s~aled . 

Potholes Pat c hed 
1. Required no t done. 
3. 80% of r equired patching 

done. 
s. None r e q u ired or 100% 

patched. 

Surface Clean 
1. Sweeping required, not done . 
3 . Broom used, pa vement not 

100 % clean . 
5 . Broomed , pavement clean. 

Surface Dry 
l. Wet. 
3. Damp a reas. 
5. Completely dry . 

Ta ck Coa t Applied (ID On ly
Except AC-5) 
1 . None 
3 . 75-99% coverage. 
5. 100% coverage (408 Sec. 

460 . 3(B) . 

Ma t e rial Te mperatur e 
1. Outside of temperature 

application bands of vendo r's 
materia l certificati on or 
408 spec . 

5 . Within temperature a pplication 
bands of vendor 1 s materia l 
certifi cation o r 408 spec . 
(Sec . 4 01. 3 (C: ). 

Compac tion 
1 . Incorrec t compaction equipment 

or incorrect rolling pattern . 
3. H & B paver- 1 s tee l whee l; other 

F3 paver- 2 similar steel wheel 
ro l lers : ID paver-tandem & 3 wheel 
or rubber tire . 

5 . FB paver- tandem and 3 wheel; I D 
paver- vib ratory tandem & 3 wheel or 
rubber t ire ta ndem, 3 wheel & r ubber 
ti re . 

Air Temperoture• 
1. < 40 degr ees, ent ire pr oject . 
2. < 40 degrees, for >251 of pro j ect. 
3. < 40 degrees, f or <25 % of project. 
4 . 4 0 to 60 degrees-1 00 % o f project . 
5 . > 60 degrees, 100% o f proJec t. 

Air t e mperature be l ow SOF, trucks 
mu s t be i nsulate d and tarped . 

Pavemen t Temperature 
1 . < 40 degrees, e n t ire project . 
2. < 4 0 degrees, >25% o f project. 
3. < 40 deg rees, <25% o f project . 
4. 40 t o 60 degrees, 100% of project . 
5. > 60 degrees. 100% of p roJect. 

Longitudina l Joint• • 
1 . No overlap, i rregular rough joint, 
2 . 31t non uniform over lap , r aked 

i rregular, rough joint. 
3 . 3" over l a p , 90% uniform, broom o r 

lute . 
5 . 3" unifor m over l a p, b room or lut e 

coarse aggregate onto unr olled l ane . 
*• Di s regard 3" l i mit on narro w roads 

with FB ma terial. 

Transverse J oint - (ID only) 
1. None-edge not straight. 
2 . Ro l ler o r traffic moves over 

rounded edge, joi nt not tr immed. 
). Roller o r traffic moves over 

rounded edge, joi nt trimmed, not 
tacked . 

4. Roller o r traffic moves over 
r ounded edge, joint trimmed and 
tacked . 

5 . Bulkhead o r sawed joint, tacked, 
straight edge, smooth, 408 sec . 
40l.31KI . 
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~otc hes Cut ( ID Only >l"I 
1. None 
2 . Not cut to stand ard. 
3. Standar d cut, cutt ing 

delayed operaeions . 
5 . Standard cut, did not 

delay oper ations . 

Surface Tole rance (Hot Mix) 
1. No straigh t e dge on 

project. 
2. Straight edge o n job, not 

used . 
3. Straight e dge used, > 3/16" 

irregu l arity . 
5 . Straight e d ge used, 

i rregular ities< 3/ 16• 
408 Sec. 40 1. 3 (Kl. 

Traffic Control 
I. None - high speed/ heavy 

traffic . 
2 . One flagge r at paver. 
3. Fla gge=s at each end. 
4. Flaggcrs, pass flag o r radios. 
5. Adequate traffic control , pilot 

vehicle o r traffi c kept off 
until stable. 

Limi ts Located 
I . Not l oca ted. 
3. General Limi t s located . 
4. Notches/limits l ocated by foreman . 
5. Notches/limits locate d by A.M. M. 

P r ope r Widt h 
1. Finishe d width too wide or narro w. 
2 . Width accurate 901 o f job . 
4. Minor, i sola ted deviat ions - widt h 

a ccurate 911-991 of job. 
5 . Width accurate 1001 of job . 

Consistent Ma terial f low**• 
1 . Numer ous delay s in material delivery. 
2. Occa s i ona l >20 minute delays . 
3 . Routine de l ays over 10 minutes. 
4. No more than two delays >5 minutes 

in ma terial deliveries. 
5. Delays< 5 minutes. 
*** Not applicable - FOB proje cts or 

rental trucks - comments to note 
problem and action t aken. 
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BUREAU OF MAINTENANCE AND OPERATIONS 
QUALITY ASSURANCE EVALUATION 

CONCRETE PAVEMENT JOINT SEALING (711-7147) • 3/87 

EVALUATOR ___ _ DISTRICT _ _ ___ __ _ 

DATE 

SR _ ___ . SEG _ ___ SEG _ __ _ 

CONCRETE PAVEMENT TYPE (CIRCLE ONE) 

I. CLEANING EQUIPMENT 

2. CLEAN VERTICAL FACE 

J . ORY VERTICAL FA.CE 

4. SEALING EQUI PMENT 

S MATERIAL 

6. PAVEMENT TEMPERATURE 

7 MATERIAL TEMPERATURE 

a. BACK ER ROO!BOND BREAKER 

9. FILLING 

10. ADH ERENCE 

11. SAFETY 

FI NAL SCORE 

ACTIVITY RATING 

SCORE 

rou.~ I /'1/0 • TEMS l .-.va . sco~E 
R-.U:O 

4.7$ "' 5.00 VERY GOOD 

J .65 : 4.74 GOOD 

2.:30 "' 1.64 M INIMUM ACCEPTABLE 

L ESS THAN 2.30 UNSATIS FACTORY 

THE ACTIVITY IS UNSA TISFACTORY IF ANY OF THE SCORES 

ABOVE (EXCEPT SAFETY) IS LESS THAN THREE. 

COUNTY _______ _ 

FOREMAN ___ _ # __ 

COMMENTS 

Conc r e t e Pavement Jo i n t Sea l ng 
Quality As~1?rance Evaluation Ind c a ters 

f~o t for Shoulder/Paveme nt Jo nt) 

3/87 

Type 1 & 

Cleaning Equi;)[r,e:i. t 
1 . Compr essor . 
3 . Hno i< & comnr es :;or . 

Pavements 

4. Eook , wire · brush & c ompressor . 
5 . Saw/sandb l as t & comur or 

waterbl as t & compr . · 

Clean Ve rtical Face 
1. ~c t c l ean. 
5 . Clean . 

Dry Ver tical face 
1. Di1mp or wet vert . '.:c1ce. 
5. Dry vert. face . 

Sealing Sq u ipme n t 
1 . I ncorr ec t e q u i pme nt f or 

m,1t.er :.,1 1 ns~c. 
5 . Correct equ i pment for 

materia l used . 

Matc ria i 
1 . Any nthe~ senl~nt . 
3. AC w/ ru~be: with Di s tr ict 

approva l . 
5 . 0 - 340 5 ~ealant or bet ter . 

Pave me:-:it. Tc:npc rat.urt:! 
1. <4 0 f . 
5 . >¼ Of . 

Ma t erial Tc~pcra t urc 
1 . Nn t. wi ~nin mfgr~ . 

recomroend,1 t ion . 
5. ~it~in mfq~s . spec . 

Backer Rod/Bond Breaker "" 
l . Not u sed. 
5 . Used 

Fi 11 ing 
1 . Materia l overba nds joint . 
3 . 1/ 4" - 1/2" be l o w oave . 

sur f ace , no o ve r barld ing . 
5 . Un i form l y 1/4 '' be l o w 

pavement sur face . 

Adherenc e 
l . Non - a d herence t o ve r t . face . 
3 . 90% - 99% adherence . 
5 . 100~. a dherence . 

Safe ty 
l. Improp e r pe rsonal pro t ect i o n 

devices , 
3 . Some i nfrac t ions noted . 
S . Prope r pe r sonal protect 10:l 

dev i ces . 

Type 3 Pavemen t s 

Clean ing Equi pment 
1 . No cleani ng equipment . 
3 . Comp resso r only . 
5. Compr e sso r p lus additional 

equipment (hook , wi r e
b ru sh I • 

Clea n Ver t ical Face 
1 . No t c l e a n . 
5 . Cl ean 

Cr y Vert i cal f ace 
1 . Damp or wet ve r t . face. 
S . Or y ve r t . fa c e . 

Sea l ing Equ ipme n t 
l . I nco rre ct e qui pmen t for 

materi a l used . 
5 . Correct equipment f or 

materia l used . 

Material 
l . Any other s e a l ant . 
5 . AC w/ r ubber, AC w/ ~iber . 

Pavemen t Tempera t u r e 
( Not. app l ic a ble ) . 

Mdterial Temperature 
1. Not wit.hi:i ma r.ufa c 

t u rcrs recommendation . 
5 . Withtn mnnufnctur e r~ 

specif1cat i ons . 

Backer Rod/Bond Breake r 
(Not applicab l e) . 

Fi l l i ng 
{Not ,"'l pp l i cablc). 

Adherence 
1 . Non- adhe r ence. 
J . 80% a dhe r ence . 
5 . 100 % ad herence . 

Safety 
1. Impr oper perso nc'\l 

p r o tec t ion dev ices . 
J. Some in frac t i ons noted . 
5. Pr ope r persona l p rotec t ion 

dev i ces . 

*Requ i red fer type 1 joi~~ r ehab i latation 
~Ct~ : 

only . 

Ty?e 

'l'yp~ 

Type 

Pavcnc:l~ - Excel len t Cn~rl i tion - Remaining se r v ice life o: 
10 or mo=e vears . 

?avement - f" a 1~ ,::.o Good Cont:. i:.ion - Re nainin9 sc:-vice life 
of 5 to 10 vcars . 

?aveme:1-:. - ?oor Condition - Rerr,ain i ng service 1i..tc cf 
years O !'" less . 

+'
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BUREAU OF MAINTENANCE ANO OPERATIONS 
QUALITY ASSURANCE EVALUATION 

BITUMINOUS CRACK SEALING (71 1-7128) · 3187 

EVALUATOR _ _ _ _____ _ DISTRICT _ ______ _ 

DATE 
SR ____ SEG ____ SEG ___ _ 

RIGID BASE ___ _ _ _ _ _ _ 

FLEXIBLE BASE _______ _ 

1. ROUTING 

2. CLEAN CRACK 

3. ORY CRACK 

4. SEALING EQUIPMENT 

S. MATERIAL 

6. MATERIAL TEMPERATURE 

7. FILLING 

!. SAFETY 

SCOfllNC $4.,llolM-.,iy 

FINAL SCORE 

ACTIVITY RATING 

SCORE 

"''"'- I a.io 1n ws ""0 sc:01111E 
JI U ED 

.,_-:_-:.::~-======~=======~ 
4.75 • S.00 VERY GOOD 

3.6S • 4.7, GOOD 
2.30 ~ 3.G, MINIMUM .ACCEPTABlE 

LESS THAN 2.J0 UNSATISFACTORY 

THE ACTIVITY IS UNSATISFACTORY IF ANY OF THE SCORES 

ABOVE {EXCEPT SAFETY) IS LESS THAN THAEE. 

COUNTY ___ ____ _ 

FOREMAN _ __ _ # __ 

COMMENTS 

BITUMI:-IOUS PAVEMENT CRACK SEP.LING 
Q:JALITY ASSURANCE P.VA LUA".' ION IND ICATORS 

(~ot fo r Surface Pr~pa ra t1on P ro Jccts) 

J/61 

Rig td o~ Flexib le B,1se Pavcment!i 

Routinq loptic~al) 
I. XXXX 
5 . 1/ 2'' - 3/4 " x 1/2 '' deep 

wit~ ve rt i cal sides . 

D!'y Crac'< 
L. Damo or we t ~rack . 
:i. Dry- crai::k . 

!-1aterial 
1 . Any at.her seala nt . 
3 . RC 250 ( Winter o nly ) . 
5 . AC w/ r ubber or fibers . ~ 

~ 1Prcpacka g ~d Sealants 
P.ccr?ptab l c l 

fill ing 
I . Not all cr~ck~ sca l ed . 
1 . Not f i lled uni~ormly . 
5 . Uniform l y f illed & ~ca lcd . 

Clean Crack 
l . Kot c lea:1ed . 
5 . Al 1 loose mate rial remnvcd. 

Sealing Equipr.ient 
1 . Wro ng equi pment fo r ~ca l ant 

bP1ng used . 
5 . Equ1pment ap?ropriate for 

sealant OP. 1ng used. 

Materia l Tempe raLurP. 
1 . Not with i n mfq~s . 

speci:'ica t ion . 
5 . Wi~h1n mfgr5 . sp~~ -

Safcty 
I . lmpro?er pe~son~l ?rot cction 

devices . 
Some i:1fract i c ~s noted . 

5 . Proper perso na l pro t ect i o~ 
device s. 

""'" °' 



APPENDIX D 

CALTRANS INSTRUCTIONS FOR 1988 HIGHWAY MAINTENANCE 
REVIEW 

Introduction 

INSTRUCTIONS FOR 1988 
HIGHWAY MAINTENANCE REVIEW 

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 or current Levels or Service criteria (Chapter 3, Maintenance Manual 
Vol. 2); 

2) Analysis of current resource allocations within HM programs statewide; 

3) Analysis of current Maintenance Review procedures and methodology. 

Additionally, results of this review may be used ta support future requests far additional 
resources. Therefore. the importance of reporting accurate, current and factual 
information cannot be stressed 100 strongly. All survey results should reflect "what is" 
not "what should or will be." 

Significant deviations from these 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 mauers, address questions or 
requests to either Mike Speer (ATSS 492-1 079) or Marty Van Zandt (A TSS 492-
9786). Ques1ians about the questionnaire or requests for clarification, additional 
information or 1echnical assistance an specific evaluation or measurement issues should 
be directed lo 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 coordinated 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 ta the questionnaire or its administration. Comments and 
recommendations for changes should be forwarded ta the Office of Resources Management as 
early as feasible. Any _changes to the survey will be weighed against its effects an timeliness and 
consistency. 

Sampling 

Identification of sample segments will be conducted 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 Item #E41 O) ranked in 
descending order. The total number of samples per district will not change. (See attached 
revised listing of "Road Mtce Areas by District"). 

Note: "E" Family experienced the highest percentage level of effort in PYs expended for Districts 
4 and 7 in FY 86187. 

A primary list of survey sample segments will be provided lo the Headquarters Reviewers and 
District Review Team permanent members by February 24, 1988. Each HQ Reviewer 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 
alternate 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 to schedule portions of the field review during off-peak 
and/or nighttime hours. April 1, 1988 is the 1arge1 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, A1tn: 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 ottice), 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) Ouestionnajre · 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 to avoid confusion over 
illegible or erroneous entries. 

2) Survey Cover sheel • Two cover sheet 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 to 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 to any 
specialists or clerical assistance used during field work, not in-office report preparation. ~ 
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Space has been provided to briefly describe any unique situations or circumstances which 
may have affected the field survey or evaluation of any inventory item contained in the 
sample segment. Also space is provided for "Suggestions/Comments" concerning any aspect 
of the process including questionnaire administration or wording, procedures, timing, etc. 
Should additional space for comments be necessary, use the back of this form or attach a 
separate sheet. Reviewers are encouraged to provide any recommendations which may 
improve the quality of the Maintenance Review. 

At the bottom of this form, space has been provided to note any discrepancies in the 
lnven1ory Listing provided for the sample segment. 

3) "A & e· Family Fjeld Checklist - A checklist form divided in10 blocks represen1ing each 0.1 
mile in the segment is provided for recording A and B Family questionnaire responses. 

4) Caltraos Vegetatjon Control Policies - A pamphlet containing depar1mentally-approved 
roadside vegetation control policies is provided to aid in evaluating roadside maintenance 
condition. 

Safety 

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

Oistric1 Review Teams should be receiving G•)mplete survey packages between February 1 8 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 lime should be direc1ed to 1he Ottice of Resource 
Management for resolution. 

Current Level of Service criteria contained in Chapter 3, Maintenance Manual Vol. 2 should be 
referred to as specific guidelines in evaluating individual Family inven1ory items. Upon receipt 
of the completed district survey packages, the Office of Resources Management will tabulate the 
resul1s and prepare the final report. 

Attachments 

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 fo r 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 taking 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 1 O increments that have cracks over 
114 inches wide not properly filled: (SO - 10) 2 = 80; the result wou ld be an 
evaluation number of 80 or that 80% is in compliance. (An example of a worksheet has 
been provided for recording field scores by 0.1 mile increments) It 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. 

Fam ily 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 corrected when irregularity exceeds 
1 112" per 50'? 

Number of increments deficient: Evaluation % 

3. Have surface irregu larities exceeding 1.112" per so· been corrected? 

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 112· deep been filled? 

Number of increments deficient: Evaluation % 

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

Number of incremen1s deficient: 

8. Are potholes filled? 

Number of increments deficient: 

Evaluation % 

Evaluation % 

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

Number of increments deficient: Evaluation % 

10. Have pavement drop-otts (between travelled way and adjoining pavement: 
driveways. paved shoulders, bridge approaches. etc.) in e•cess of 1 • been corrected? 

Number of increments deficient: 

11. Have edge spalls been repaired? 

Number of increments deficient: 

12. Are there any bleeding locations tha1 haven't been corrected? 

Number of increments deficient: 

Family B - Rigid Pavement 

1. Are random cracks over 114" filled? 

Number of increments deficient: 

2. Are shoulder joints over 1/4" wide fil led? 

Number of increments deficient: 

Evaluation % 

Evaluation % 

Evaluation % 

Evaluation % 

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 112"? 

Number of increments deficient: Evaluation % 

5. Have slabs been levelled when the vertical deviation totals over 1. 112· in 50 feet? 

Number of increments deficient: 

6. Have transverse spalls exceeding 4" been repaired? 

Number of increments deficient: _ 

7. Have all longitudinal spalls been repaired? 

Number of increments deficient: 

8. Have localized slab failures been corrected? 

Number of increments deficient: 

Evaluation % 

Evaluation % 

Evatualion % 

Evaluation % 

9. Have bridge approach and departure slabs with a harsh ride been corrected? 

Number of increments deficient: Evaluation % 

10. Are paved shoulders and interchange 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 % 

-I>
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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 leng1h of sample segment taking note of the general 
condition of travelled way and adjacent paved shoulders wilh regard to litter and debris. 
Also no1e the location of landscaped areas, drainage facilities and irrigation. Then return 
and drive through the sample segmen1 looking a1 each 0.1 mile increment evaluating the 
deficiencies as addressed by the following questions. 

Except where specifically noted, it is 1he general condi1ion of the inventory item in 
question (e.g., drainage facilities, fencing, irrigation) over the entire length of 1he 
sample segment tha1 should be rated. Rating of items will be on a percentage basis wilh 
o representing total non-compliance or poorest quality and 100% representing total 
compliance or bes1 quali1y. 

Family C - Slopes/Drainage/Vegetation 

1. Unpaved shoulders and other emergency areas are in accep1able condition 
(free of ruts or excessive erosion, over 2· . at pavement edge). 

What percentage of sampled unit is in above-described condition? ___ % 

2. Roadway vegetation in unlandscaped areas is maintained in conformance with the 
Roadside Vegetation Control (DOHM Memorand~•n of February 24, 1987) policy 
(including approved exceptions). 

What percentage of sampled uni1 is as described? 

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

% 

What percentage of sampled unit is as described? __ % 

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

What percentage of 1he trees in the sampled unit are maintained as described 
above? _ _ _ % 

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

Whal percentage of inspected drainage facilities meet the above description? 

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

___ % 

~ 1 00 % t::b 0% (circle) % 
(May require consultation with Area Superintendent or Area office records) _ _ _ 

7.Graffi1i is controlled. 

Whal percentage of flat vertical surfaces (main1ained by Caltrans) are graffi ti free? 

Family D - Litter and Debris 

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

Yes 10 0 % t::b 0% (circle) 

2. Does li11er accumula1ion along roadside appear reasonable given local 
conditions, availability of special programs workers, established litter pickup 
frequency, traffic volumes, adjacent land use, etc.? 

(General Appearance) 
0 25 50 75 100 

% 

% 

!~--~ --- - ~ ----~----~ _ _ % 

0 100 

Family E - Landscaping 

[Note: scale listed under Question #1 may be applied as a general guide 10 all E Family 
questions.] 

1.ls landscaping main1ained adequately to ensure safely devices and sight 
dis1ances are not impaired? 

(lli2..:) 0% (Somewhat") 50% (~ ) 100% % 
·(If directional signs obscured, response = 50%; if safety 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: 

_ _ %. 
(May be necessary to consult with Area Superintendent or Landscape 
MaintenanceLeadworker for area in question) 

3. The condition of the irrigation system is described as unsatisfactory to 
excellent considering broken lines, inoperative valves, unprogrammed 
automatic controllers, clogged filters, adjusted nozzles, etc. and qualified as a 
percentage: 

(May be necessary to consul! with Area Superintendent or Landscape 
MaintenanceLeadworker for area in question) 

% 
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HM-3 Program (H & J Families) Questions 

(Note: Percentage scores for HM-3 Program will be calcula1ed by HQ based upon the 
total number of bridges or structures in the sample segment.) 

H Family - Bridges 

Procedures 

Determine number of bridges in sample survey and type. if possible. Check 
accompanying inventory to get a "feel" for the type of items to be encountered during the 
field review. Evaluate each bridge as one "unit" and answer questions accordingly. If 
there are no bridges in sample segment ignore the H Family ques1ions. 

Number of bridges reviewed ___ _ 

1) Number of bridges with deck drainage systems that were not open and 
operational: 

(Check drain grates, discharge locations if accessible and catch basins 
for debris) 

2) Number of bridges that were not clear of drift and debris in all areas: 

3) Number of bridges where the bridge railing or approach guardrail were 
damaged or not functional: 

(Check for decay in timber rails and missing bolts in all rail systems) 

4) Number of bridges which have deck spalls or potholes that exceed 6" in 
the maximum dimension and 3/4" in depth: 

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: 

J Family - Other Structures 

Procedures 

Determine number of structures in sample survey and type, if possible. Check 
accompanying inventory 10 get a "feel" for the type of items lo be encountered during the 
field review. Evaluate each structure as one "unit" and answer questions a·ccordingly. If 
there are no structures in sample segment ignore the J Family questions. 

Note: Except where directed to specific types of structures, J Family questions apply to 
all elements in this family. 

Number of J Family structures reviewed ___ _ 

1) Number of structures where the lighting system is not fully operational: 

(During a walk-1hru inspection , test all manual switches) 

2) Number of pump plants where there was overgrown vegetation encroaching 
on s1airways and vents: 

3) Number of lined tunnels or tubes where the lining was not clean in appearance 
and in a condition that provides maximum reflectivity: 

(A low-speed drive-thru would most likely suff ice to provide adequate 
i nformation.) 

4) Number of structures where there are spalls or other structural deterioration 
exceeding a square root in area: 

5) Number of structures where there was an accumulation of debris or titter: 
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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 identity ahd 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 NC with unpaved shoulders}, it 
should be possible to combine K and M Family reviews with those for other families 
(HM-1 and HM-2). However, dependent on the complexity of the sample (location, 
traffic, quantity of other family inventories, etc.), it may be necessary to d rive the 
sample segment separately for the purpose of evaluating K and M Family inventory. 
Also, On freeways in metropolitan areas, districts may elect to have K and M Family 
reviews performed by electrical or special crew superintendents. 

Lighting and reflectivity questions will require that portions of the K and M Family 
reviews be performed at night. As an alternative, data from recent (within the last 90 
days), comprehensive night inspections may be used to respond to those questions. 

Family K - Electrical 

1. Are traffic signal(s) hardware in satisfactory condition (relatively free of 
loose or 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 detecto r(s) wire exposed in roadway? (1 wire exposed 
per signalized intersection = 50%; none exposed at any location = 100%) 

_ _ % 

3. Are -traffic signal lamps in serv iceable condition? (4% of lamps burned 
out = 70%; all lamps in good condition= 100 %) 

4. Are ramp meters operating properly during programmed hours? 
(If 1 in 1 O malfunction, rate = 70% if all operate properly, rate = 100%) 

% 

_ _ % 

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; 1 00% = free o f all defects) 

6. Are the number of highway ligt11s and illuminated sign outages excessive 
(more than 2% of inventory)? (If 2% are out, rate = 70%; if none are out. 
rate = 100%) 

__ % 

% 

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 al l ·new paint" condition, rate = 100%) 

_ _ % 

2. Is permanent restriping of patches meeting guidelines of current statewide policy? 
(Usually = 70%; always = 1 00%) 

_ _ % 

3. What percentage of raised markers are in place? (Note : only those markers 
comprising the present "standard" are to be considered. Do not count superceded 
portions of the old pattern wh ich may still remain on the pavement at some locations) . 

% 

4. What percentage of the surface-mounted (reflective type) raised markers can be seen 
at night for distances of 300 · or more? (Note: this question will not apply when 
reviewing " inlaid rellective markers"). 

% 

5. What condition are signs? (Note: on rural. 2-lane roads with 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 of the total. On other 5-mile segments with large 
inventories of signs, it may be necessary to "sample" a portion - e.g .. 1 miie wl1icll 
appears average. Alternatively, a subjective evaluation of 70% = barely acceptable 
to 100% = free of all defects requir ing maintenance or replacement may be used.) 

6. What percentage of guardrails are free of defects (no split posts or blocks, 
post foundations stable. bolts l ight, etc.)7 

7 . What is median barrier condition? (If all median barrier is functional, 
rate is 70% to 100%; if portions are non-functional in preventing crossovers. 
etc., rate = O to 69%) 

8. What percen tage of vehicle energy attenuators are in operable condition? 

% 

% 

% 

% 
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D istrict 

Areas 

Tota ls 

No. of Sample 
Segments 

% of Total 
(rcunced) 

620· 

630 

670 

680 

690 

-
5 

1 5 

5'% 

ROAD MTCE AREAS BY DISTRICT 

2 3 4 5 6 7 8 9 1 0 1 1 

610 610 61 1 610 610 611 610 610 630 620 

620 630 618 630 620 6 17 620 620 64 1 630 

630 660 626 640 630 ll.22 630 630 650 650 

640 71 0 641 650 640 631 640 660 720 

650 720 648 660 650 638 670 671 730 

660 730 656 690 660 64 1 7 10 680 

670 760 721 670 651 720 690 

770 727 ~ 730 

780 732 662 

741 671 

7 47 67 8 

851 683 

862 701 

866 707 

871 71 3 

876 U1 

8..82 741 

753 

761 

768 

773 - - - - - - - - - -
7 9 17 6 7 2 1 8 3 7 5 

21 27 5 1 1 8 2 1 63 24 9 21 15 

7% 9'/o 18% 6% 7% 22% 8% 3°/o 7% 5% 

Propose utilizing a sample frame of ' 3 5-mile C/L segments per Area for a total 
of 285 samples statewide representing approximate ly 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 w ill have 4 samples (underl ined). 

Maintenance Review 

Survey Cover Sheet 

Date(s): 

District --- Route ---- County No. ---- P.M. --- to P.M. ---

Reviewer Name/Clasification 

Time spent __. in Field: --- (hrs) __. in Office: --- (h rs) 

Reviewer 
Name/Classification 

Time spent __. in Field: --- (hrs) __. in Office: --- (h rs ) .. ..... .................... .. .... ..... .................. ....... ..... 
Others: 

Name/Classification Name/Classification 

Name/Classification Name/Classification 

Special circumstances/Problems encountered: 

Suggestions/Comments: 

Inven tory problems: 

V, 
w 



54 

APPENDIX E 

CALIFORNIA HIGHWAY MAINTENANCE LEVEL OF SERVICE REVIEW 

7.200.00 HIGHWAY MAINTENANCE LEVEL OF SER
VICE (LOS) REVIEW 

7.2 10.00 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 questionnaires 
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~BSTR/\CT 

The inform~tion contained in this manual defines a method of conducting 

a visual and mechanical evaluation of routine 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 

materials). 

(personnel, equipment ard 

This manual is, priwarily, to be used by personnel responsible for 

conducting the Maintenance Conditions Survey. Training for conducting 

the survey was provided to initiate the program and additional training 

will be provided as required. The survey is beir.g conducted on all 

types of highway facilities. The type of maintenance required 

determines the classification of a particular facility. The current 

facility tyre classifications are as fo llows: 

1. Rural Limited f\ccess 

2. Rural flrt erial 

3. Urban Limited Access 

4. Urban Arterial 

5. Special Facility 

Eac h of the highway facility types is divided into 5 elements: 

1. Pavement 

2. Roadside 

3. Traffic Services 

CHANGE 

4. Ora i nage 

5. Vegetati on/Aesthet ics 

Further division of t hese elements i nc l ude those fea tu res that are 

charac t eristic to an indiv idual element. For example, the Roadside 

element is composed of the fol lowing characterist ics: 

a. Shoulder - Non-Paved 

b. Front Slope 

c. Turnout 

d. Sidewalk 

e. Bike Path 

f. Fence 

The field worksheet/data processing input coding forms list 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 requ ires 

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

ELEME NT CHARACTERISTIC - A part or parts of a mai ntenance element thet, 

combined wi t h other character ist ics, ccmpose the maintenance element 

(e.g., Roadside is composed of : shoulder , front slope, turnout , 

s i dewalk and other charac t er i st ic s ). 

VI 
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MAINTENANCE COND ITION - That condition of an element charac t er istic 

that requires routine maintenance to pre vent deficiencies or that needs 

to be repaired or corrected (e . g., cracking or ru t ti ng - for pavement). 

LEVEL-OF- MAitHENAHCE - That point at or bel ow the deficiency l evel of a 

maintenance condi tion that should trigger an appropr iate maintenance 

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

H!TROOUCTI Ori 

The Department is respcnsible fo r mainta ining t he highways in a safe ard 

comfortable condition for t he users and for protecting the publ ic 

Investment in these fac il ities. Field supervisor s are ass isted in 

maintaini ng desired cond itions by recorrrnended levels of service pre pared 

by maintenance er.gineers for vari ous hi ghway elements ( pavement, 

roadside, t raff ic services, drainage, vegetat ion) , These level s of 

service are i nfluenced by a number of cons iderations such as safety, 

protection of invest~~nt , comfcrt , economi cs, environmental impact , 

aesthetics ar.d not l east of all, constrai nts on available resources 

(money , personnel, equipment and material s) . The decisions , of whi ch 

elements should be mainta ined at a desired level of service and which 

shou l d be allowed to r egress, are generally made informally ~Y 

maintenance personnel (e .g . , fie ld supervisors). Consequently, because 

of these many and compl icated factors, inconsi stent decisions are made 

that resul t in unin tended lower levels cf maintenance. 

Because of these i nconsistenc ies and resul ti ng lower level s of 

maintenance, a systematic and fo rmal method of ma ki ng pol icy deci s ions 

for desired levels of maintenance was developed . Th is method , ca l l ed 

the Maintenance Conditions Standards Program was i mp le~ented i n Aprii 

1985 . This prcgram considers those f~ctors t al ked about previous ly and 

al lows diffe rent leve l s of se rvice fo r vary ing mainte nance elements and 

highway cl ass i fi cations . 

CHA NGE ,1 4 
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This manual does not address :he steps involved In the development of 

the program. Instead, it is produced as guidel ines fo r those responsi

ble for gathering the data needed to Implemen t and maintain ihe program. 

This edit ion of t he manual still does not address every situation or 

answe r every question encountered In conducting the survey or 

maintaining the ttCSP, but as exper ience is ga i ned it wil l be applied to 

these instructions for further expans ion and refinement. Cl assroom and 

on-the- job training will supplement this manua l in the continuance of 

the program. 

SURVEY SAMPLE SELECTION 

The Maintenance Conditions Standards Program uses the Depar tment ' s data 

process ing system for input and output of information col l ected . This 

data is analyzed and compared t o desired levels or conditions of 

ma i ntenance . Data processing is also used to produce those samples of 

highways to be surveyed . These samples are selec t ed from the 

Depart ment's Roadway Cha racteristics Inventory, by l I sting all 

fac il itles by length and class i fication (e . g. Urban Limited Access) and 

then applying a random number genera tor program to produce mi l e posts or 

points to be surveyed . Versatility of t he random number generator 

allows sel ection by facility type, by county, by mai ntenance area 

[yard), by dist r ict or on a state-wide level . A sample sheet l i s t i ng 

the district, maintenance area, county-section, mile pos t and pertinent 

informat ion is exp l ained in deta il io the SURVEY SAMPLE LIST sect ion of 

t his man ual. The l i st contains t he number of samples required fo r each 

faci l ity type selected . Listed again are the hi ghway classifications or 

facility types used in this program : 

l. Rura l Limi t ed Access 

2. Rura l Arterial 

3. Urban Li mi ted Access 

4 . Urban Arter ial 

5. Spiccial Fac il ity 

The number of samples required for the population [population is 

centerl ine mil es) i nvo l ved is determined using sta t istical fo rmul as . 

The number of samples determined will provide accuracy wi thin 31 at a 

conf idence l evel of 95S. 

An in-house review was begun early this year and wi th the assistance of 

Florida State Univer s i ty St atistical Consulting Center an analysis of 

the program was made re l ating to the col l ec t ion and assimila t ion of 

data . Thi s analysis is APPENDIX I. 
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SURVEY SAMPLE LI ST /COD!IIG FORM 

The Survey Sample Li s t (a sample copy i s provided at t he end of this 

section ) is a computer pr i nt out listi ng t he main tenance area , fac ili ty 

t ype number , county-sec t i on, s tate road numbe r and nil e pos t . The 

number of samples for each llaint enance Area will normally, not exc eed 

120 (30 per facili ty type) . Alternate samples a re prov i ded fo r use when 

a primary sample i ~ onacceptable . This is expl ai ned l ate r in this 

section of the manual. The maintenance area number is the FLOR[OA 

DEPARTrlENT OF TRAN SP ORTr,TI QI/ designa ti on and i s three di gi t s of l t hru 

9. The ~ext colunn on the list is the facili ty type number. The 

county-section number is the FOOT county numb er i ng sys tem of f i ve digits 

be t ween 00000 and 99999 . The state r oad number is t hen 1 isted for each 

sample. The next column on the list i s the mile point at the CENTER of 

t he sel ected sampl e . 

SURV EY FREQUENCY 

A listing of samples required to be surveyed wi l l be provided t o each 

Distr ict Maintenance Conditions Standards Engineer by the Roadway 

Maintenance and Operations Sec t ion of the State Maintenance Of fice on 

t he fo l lowi ng frequency: 

SCHEDULED SAMPLE PER IOD - The Maintenance Conditions St andards 

Program (MCSP) Eng i neer wil l be r esponsi ble for completing t he 

survey of t hose sampl es in his Di strict not l ater t han t he l as t 

workin g day of the schedu l ed period . 

that the data i s en t ered in the 

The MCSP Engineer will assur0 

appropria te pl ace i .1 thp 

Depar tment ' s data proc ess i ng system no l ater than 5 work ing day s 

after t he end oi :he per iod . 

It is recolT'f!lended that t he data col l ected be ent ered into the data 

process i ng sys tem on a regul ar bas 1s . The computer f i l e wil l 

prov ide a safe storage place with means o f qui ck retri eval, if 

necessary . Statistically, par tia l data cannot be used unt i l a ll 

samples have been completed and ent er ed , however, interim and 

prelimina r y r eports may be required fo r pl anni ng, cu rrent status or 

interpolated in formation. 

AS REQUIRCD - 0:::c asiona lly , a s urvey of a part i cul ar section of 

roadway (e . g., a roadway ad jacent or leading to a popular t our ist 

a t traction) wi ll be requested . Other occasions will requi re 

su r veys for a particular Facil i t y Type (e . g., URBAN LIMITED 

ACCESS ), by individual sec t i on, by a grouping of sect ions, by 

county , by ma i ntenance a rea or any combination of fac ili ty t ypes by 

sec tions , counties, maintenance areas , di s tr icts or s tatew ide . In 

most instances , priori ties and comple tion dates wi ll be ass igned to 

these additional r equests , possibly requiring some adjustmen t t o 

existing and other wo rk loads . 
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DATA COLL ECTION 

The data must be coll ec t ed accurately and completely to .nainta in 

credibility of the program. Also, ratings may be used by other sections 

and di visions within the Department, other State of Florida agencies 

(e.g., Governor's Office) and possibl y by other states and federal 

agencies . 

CREW ORGANIZATION AND RESPONSIBILITIES 

The Maintenance Condit ions Standards survey team wil l be composed of two 

persons in each District. These positions are assigned to t he Dis trict 

Maintenance Engineer . Each district wil 1 be respons ible for 

implementing and maintaining the Maintenance Conditions Standards 

Program. It i s mandatory that the MCSP su r vey team's first 

responsibility be the safety of t he pedestrian and motori ng public and 

t o themse l ves . (See APPENDIX I I for recommended Safety Procedures . ) On 

occasions, it may be necessary to schedule t he 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, flas hing directional arrow) from the maintenance area in 

which the survey is taking place . The survey team should walk together 

as they evaluate each sample, pr imarily for safety, and to prevent 

miss ing any i tems that might be overl ooked by one person . 
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EQUIPMENT AtlD SUPPLIES 

The foll owing is a 1 ist of equ ipment and suppli es r equ ired or 

recommended for t he efficient and safe co 11 ect ion of the sur vey data: 

DOT ap proved safety hats (hardhats ) and vests 

DOT vehicle with ins t all ed Distance Measu r ing Inst rument 

Fl ashing amber l i ghts fo r vehicle roof (See APPENDIX I I) 

Stra ight-line Diagram maps for those sections to be samp led 

Legal size writi ng c l ipboard 

Blank Mai ntenance Conditions Survey cod ing sheets 

Pocket type ca lcul ator 

Measuri ng wheel or long (100 ' or more) measuring t ape 

Paper clips 

Penc ils - pr eferably mechanical 

Penc i1 eraser s 

Sma ll measuring rule (6" } or small roll-up metal tape 

Straightedge (5' to 8' } (metal or wood ) 

Leve l ing dev ice (carpenter's level or string level } 

Str ingl ine - 1 ong ( 100' or more} 

lfammer - 20 oz. or 1 arger 

Nail s - 12D or larger 

Heavy duty pry bar for removal of manhole covers and inlet grates 

Small box t o hold suppl i es and coding forms 

Appr opriate s ize box(s} for measuring li t t er 

Copy of Maintenance Condition Standards 

Other publ ication (e .g. , Road Des ign and Traf fic Operations 

Standards, Un iform Traff ic Con trol Devices Man ua l) 

11 

Some i t ems on t he l ist are requ ired for proper co l lection of the data. 

Other items or suppl ie~ tha t wil l make col l ec tion of the survey da ta 

sa fer or mor e efficient may be inc l uded . Stra ightline Diagrams should 

be available f rom t he Di strict Planning Section and should al so be 

ava i lab l e in each maintenance area . 
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CODING SHEET 

GENERAL INFORMATION 

There are two coding sheets used to record survey data (samples 

fol l ow t his section). The first sheet is a combination SURVEY 

SAMPLE LIST and COD!tJG SHEET. The top section of the sheet is for 
• 

survey team names . The body of the form is used to 1 ist the 

characteristics being surveyed and whether or not they meet the 

Mdintenance Conditi ons Standards. When entering information on the 

coding sheets, leave blank those col umns under characteristics that 

are not present in the secti on being surveyed. Pencil entries are 

recommended so t hat a rating may be changed if it does not meet 

desired nighttime conditions . Block type numbers and letter s 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 fi elds since this data may be entered int o the 

computer by those not familiar with the survey or the coding sheets. 

The second form is a blank form that may be used if desired. The 

format is different but the blank· form requires the same input dat a 

as the precoded one . 

CODING INSTRUCTIONS (PRECODED FORM) 

SURVEY TEAM - These spaces are for t eam members names conducting t he 

survey. This information is not entered into the computer , but must 

be on the coding sheet s ince t hese sheets will be considered as 

"source" documents that coul d be used for auditing pu rposes . 

13 

DATE OF SURVEY - (card columns 1 t hru 8) - This fi eld is used to 

record the date the ac t ual survey was accompl !shed for a sample. 

COST CEN TER NO. (card columns 9 thru 111 - This number is a FOOT 

cost center number and shoul d be the ma intenance area number in 

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

FACILITY TYPE - This number is the Bureau of Maintenance 's 

classification for the type of mai ntenance required on the roadway. 

A brief explanation of each FACILITY TYPE is l i sted bel ow: 

RURAL LIMITED ACCESS - Intersta t e, toll and other l i mi ted access 

roadways that have adjacent property unimproved, agricultural, 

l ow densi ty population, industria l and l i ght commercial 

devel opmen t . 

RURAL ARTERIAL - Al l other rural roadways not covered above that have 

adj acen t property un improved, agricultural, 1 ow de nsity 

popul at i on, industrial and 1 ight commerc ial developmen t . 

URBAN LIMITED ACCESS - Inter st ate, t oll and other l imi ted access 

r oadways that have adjacen t property of hi gh density populat ion , 

indus tria l and heavy commercia l development. 

URBAN ARTERIAL - Al l other urban roadways not covered abo ve t ha t 

have adjacent property of high density population, industrial 

and heavy commercial devel opment . 

14 
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SPECIAL FACILITY Can be any of t he classifications above. This 

FACILITY TYPE wil l be a survey of a special use or special 

interest roadway. [e .g., Roadways associated with highly 

popula r t ouris t attraction) . Special facility runs must be 

requested through t he Roadway Maintenance and Operations 

section of the State Mai ntenance Office. 

The above definiti ons are used to classify the type of maintenance 

for al l roadways current ly mai ntained by t he FOOT. Maintenance 

c lass ification of any roa dway shall not change fo r any section 

l ength of l ess t han one mile. For additiona l info rmation consult 

t he Department of Transportation memorandum, dated October 31, 1984, 

from the State Maintenance Engineer to District Maintenance 

Engineers; subj e: t: Roadway Character is tic lnventor,L~of Hi ghway 

Maintenance Sect ions. 

FAC ILITY TYPE - (card column 12) - Thi s column is precoded and is 

the Facili ty Type (1 thru 5) of the sample being surveyed. Facili ty 

Type number assignments are as follows: l for RURAL LIMITED ACCESS, 

2 fo r RURAL ARTERIAL , 3 fo r URB AN LIMITED ACCESS, 4 fo r URBMJ 

ARTERIAL and 5 for SPEC IAL FACILITY. 

COUNTY-SECT ION NO. (care columns 14 t hru 18) - Th i s field i s used to 

record the county and sect ion number as assigned by the FDOT's 

Bu reau of Planning. County- secti on numbe r is precoded on the Ra ndom 

15 

Sample Sel ect ion List and i s t he same as used on straightline 

diagrams and other off ic ial FOOT iden t i f ication of roadways . 

STATE ROAD NO. (card columns 20 thru 24) - Th is number indicates the 

stat e r oad number of the section on which the sample is t o be 

surveyed . This number is precoded beginning t o t he left and l eaves 

unused columns bl ank. 

MILE POST STAT!OfJ (card columns 26 thru 28) This number is 

precoded on the Random Sample Select ion Lis t . A sample is 1/ 10 mi l e 

(528 feet) in length . The mile post station (point) is the middle 

of the sampl e and is considered to be at t he centerl ine of roadway 

or construction . The survey should be conducted i n opposite 

direc t ions al ong the roadway(s ) for 264 feet from the designated 

center point and i nc ludes al l area wi t hin the FOOT ' s right-of-way or 

authori zed boundaries. 

ELEMENTS/CHARACTERISTICS - The rema ining portion of the form 1 ists 

each element and i t s assoc iated characterist ic s . Each 

character istic wi l l be coded : Y•YES - meet s des i red conditions, 

N•N O - does not meet des ired condi tions or lef t blank when the 

character i st ic is not present in t he sample. 

The MCSP team ,li l 1 be respons ible fo r locating and marking the 

sampl e limits . Each samp le should be marked in a manner (e .g., 

paints , reflect i ve tapes ) so it can be located at night. The marks 

should remain in-place for t he scheduled sample per iod. Pa in t or 

16 
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tape colors should be changed each sampl Ing period to proper ly 

identify current poin ts . The veh icle assigned should have a 

Distance ~~asuring Instrumen t installed to assure accurate location 

of the selected center point . It is suggested t hat the team use the 

straightline diagram to determine the nearest roadway fea ture 

(bridge, intersection, s ide road) with an SLD mi le post and proceed 

to the selected point. Most OMl's will measure stations or miles 

ascending or descending and will al low programming of a desired 

station or mi le post. If the DM I becomes inoperative or unavailable 

due to vehicle ma in tenance, then simple arithmetic may be used to 

locate the point. Determine the difference between a given SLO mile 

post and the sample point and travel by vehicle odometer to the 

sample point. The 1 imits of the sample must be marked on the 

roadway for future reference . 

The Random Sample Program automatically excludes most bridges. 

Should any part of the sample fall on a bridge, go to the nea res ~ 

end (abutment) of t he bridge and survey 1/lOth mile from that end of 

the bridge . Should a mile point fall on a bridge , se lec t the next 

alternate poi nt provided on the Survey Sample list. Notify the MCSP 

Engineer in t he Roadway Ma intenance and Operations Section of t his 

situation. Inc lude County-Section and mile point of the sample . I f 

a part of a sampl e falls on a multi-lane facil i ty constructed with 

individual trave l way bridges, it wil 1 be necessary to cons ider both 

bridges for the proper begin or end bridge point (use abutment ) 

since some structures may be stagger ed or one may be longer than the 

other. The Random Sarnpl e Program currently does not eliminate 

17 

projects let or under construction . Since some samples (see be l ow) 

in these categories shoul d not be ,eyed, select the next 

available alternate sample poi nt provided. Samples that have a 

characteristic under cons truction (e .g., guide rail revision, minor 

shoulder repa ir, turnout /turn storage tns talla ! ' on, intersect ion 

upgrade, utility work* ) may be su rveyed 1ut o~ the portion(s) of 

the characteristic(s)that is/are affected construction . If 

two or more characteristics are under construc tion simultaneously , 

throughout the sample, (e .g., resurface , shoulde r s , crossdrains , 

sidedra i ns, guiderail ) then select the next available alternate 

sample provided. Document and mark t he al ternate point. 

"Utility cuts to install buried pi peline, cables and so fo rth . 

NOTE: 

Lis ted below are six characteristics that should be evaluated for 

a 11 samples. 

PAVEMENT (BOTH TYPES) 

1. Pothole 

2. Cracking 

3. Depression 

TRAFFIC SERVICES 

4. Raised Pavement 11arkers 

5. Str i pi ng 

18 
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MAINTENANCE COIJD IT!otl STANDARDS 

The foll owing pages list t he Maintenance Cond i tions Standards. Most 

are wr i tten t o all ow adj ustment for mult i ple considerations (e .g., 

ava il able resou rces , safety, user comfort , protection of investment , 

aesthetics) . Th i s method also allows differing l evels of service to 

be establ i shed for various road classifications (facili ty types ) . 

Further, this method allows updat i ng if and when new data becomes 

availab le. To keep the collection t ime within reasonable 1 im i ts the 

s i ze of t he program has been l imited to those ma intenance condit ions 

that are of practical significance. 

ROADWAY ELEMENTS 

The Roadway i s divided in t o five elements; PAVEMENT, ROADSIDE, 

TRAFFIC SERVIC ES , DRAINAGE and VEGETATION/AESTHETICS. Each elemen t 

is further div i ded into seven or more cha racteristics of that 

element . Following are the standards with some suggestions and 

recommendations that wi l l help i n measuri ng and eval uat i ng most of 

these characteristics . 
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Fl..ffi I D\ DEPAAThENT OF TRANSR'.:Rf AT I CN 

MIi I NT'ENAI\CE COV I TI CNS ST t'N:lllR)S 

PAVEM:NT 

1HE RJLUJ,Vlr-G G--\ARACTERISTIC:i M:H TiiE DESIRID CilDITIO\!S STl>N)<>R)S \IH8'J: 

FOTI-OLE 

JOINT 

f-'A\1:M:NT 'vOID 

HD: RA\.1:'LLI Jl(j 

RJTTltC 

<.Rl>O<lt.i:::; 
ASFI-IALT 

CXN:RETE 

CEffiESSICN 

STRIPPI/\G 

SI-OII/\G 

9-0.JLDER
PA'vE) 

CHAN GE 

no defect is greate r t han; square foot in area and 
1½ inches deep. Perv,ous base rrust not be exposed 
Tri any hole. 

85% o f the I inear feet of transverse and longitudinal 
)Oint material a i:pears t o function as intended. 

90% of the s labs exhi bi t no ev idence of purping. 

90% of the tota l pavement edge is ravel led less 
tfian 4 inches . No continuous section of edge 
ravelT ing 4 inches or wi der exceeds 25 feet in 
lengt h. - -

rut t ing areas are no t rrore than 31'1 inch average 
depth. -

no Class I I I crack ing exists. 

90% of r oac:INay slabs have no unsealed cracks wider 
tfian 118 inch. 

no measurer:-cnt exceeds 1 /2 inch deep withi n the 
initial 10 foot increments or p lus 3/8 inch for 
each addi t iona I 10 foot increments . ~easurerrent of 
each depressed area rrust be made in both 
d irec t ions. 

95% of paverrent surface i s free of st ri pping or 
de laminat ion. 

the shoved a rea does not exceed a Clrrulative 25 
square fee t. 

no de fec t s exi st as I is ted for pavmient. 
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PAVEMENT 

NOTE: Ma ny resurfacing projects now incl ude widening of travel ways 

beyond t he designed lane width. Generally, any paved area 

with the same rate of slope as the travel way, four (4) foot 

or less in widt h wil l be considered as pavement UNLESS 

designated as paved shoulde r by the straight line diagram. 

Do not evaluate edge widening or edge rumb le strips installed 

by maintenance forces. 

POTHOLE - Pl ace a straightedge across the defect ive area, at two or 

three locations , to determine if any part of the defect is deeper 

than that listed on the standard. To determine the square foot area 

of a defec t, measure the area as a square or rectangle. A 

straightedge and a marker to outl ine 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 condi tion. 

Further, If pervlous base Is exposed In ANY hole then this 

characteristic does not meet desired conditions . 

JOI NT (RIG ID PAVEMENT) This standard requi res that B5t of the 

joints appear t o function as intended by restricting t he intrusion 

of wa t er and imcomp ressibles . Determine the linear feet of 

t ransverse and longitud ina l joint either by computation or actual 

measurement. Transverse join t s are general ly 20 feet apart but spot 

checks shoul d be made t o verify th i s . On multi-lane di vided 

secti ons, with paved shoulders, BOTH t he paved median shoulder and 

24 

0-, 
\D 



paved outside shoulder joints are to be evaluated. General ly, it is 

easier to multiply the tota l j oint l ength by 0.15 (15% ) to determine 

what length is al lowed below the desired maintenance cond it ion and 

then measur e those joints that do not function as intended. 

Cumul ative lengths greater than the _!i't cause t his character i stic to 

be be low the desired maintenance condition. 

PAVEMENT VOIDS (RIGID PAVEMENT ONLY) - Determine the number of slabs 

by counting or measu rin£ a sl ab length (verify that all slabs are 

the same length) al ong the roadway. Div ide this length into 528 

feet times the number of lanes to determine the number of slabs 

with in the sample. Port ions of a slab or slabs t hat have cracked 

and depressed areas be low 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 discolored 

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 .!Q't (.10 x no. of slabs) show visible 

si gns of pumping, then th is characteristic i s below the desired 

maintenance condition. 

EDGE RAVELLING - Two lane roadway (flexible pavement) samples with 

non-paved shoulders can have a maximum pavemen t edge of 1056 feet. 

Mult i-lane divided, with non-paved shoulders , will no rma lly have 

four (4) edges fo r a tot al of 2112 feet possible t o ravel. 

following table may assis t in t he survey of this characte ri stic . 
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The 

NO. EDGES 

2 

4 

NON-PAVED SHOULDER PAVEMENT EDGE 

LENGTH FT 

1056 

2112 

90't 

950 

1901 

lO't 

106 

211 

At 1 east 90% of the total pavemen t edge must be free of ravelling 

less than 4 inches wide or this characteristic will be bel ow t he 

desired condition. 

Further , any CONTINUOUS edge ravelling of more than 25 feet in 

length AND i inches or greater in wi dth, causes t his characteristic 

to be below the desired maintenance conditi on. Also, any individual 

paveme nt edge (max i mum 528 feet) having more than 25 feet 

ACCUMULATED ravelling _i i nches wide or greater causes t hi s 

characteristic to be below the desired maintenance condi tion. 

RUTTING - Using a 6 foot straightedge placed across t he wheelpath, 

take measurement s at 25 foot intervals along the sampl e . 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 sampl e . If the rutting 

averages MORE than 3/4 i nch t hen this characteristic does not mee t 

the desired maintenance cond iti on. As a gener al rule, pr ogressively 

less rutt ing occurs when a wheel path is c loser to t he center] i ne or 

to t he median. One exception will be s upereleva ted curves t o the 

le ft . Obse rvat ion should be made of al l whee l paths to det erm ine if 

measurement is requ i red. 
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ASPHALT CRACKING - The definition of Class I I I cracking is: 1/4 inch 

or greater l ongitudinal or transverse cracks which are opened to t he 

base or underlying mater ial. Also, progressive C_l.ass I I crack ing 

resulting in severe spa l l i ng with chunks of pavement breaking out is 

considered Class I II cracking . Severe ravelling (loss of surface 

aggregate) is also classif ied as Class III cracking . This 

defin i t ion is from the Instructions and Procedures for the Flexibl e 

Pavement Condition Survey, Florida Department of Transpor tation, 

July 1983 . I f the section be ing surveyed conta in s any Cl ass II I 

cracking as out l ined above, then it does not meet t he desired 

maintenance condition. 

CONCRETE CRACK ING - This standard requ i res 90% of roadway slabs to 

be free of any unsealed crack (excluding joints) wider t han 1/8 

inch. A slab is defined as that area with in the designed control 

joints. A method for determining t he number of slabs in a sample is 

gi ven in the PAVEMENT VOIDS (RIGID PAVEMENT ONLY) standard . 

DEPRESSION - This measurement may require dr i ving na i1 s into the 

pavement surface or join ts to attach a st ri ng line. Since this 

measu rement must be taken in traffic 1 anes, utilize safety 

procedures as required. The stringl ine , marked at 10 foot 

increments, can be stretched tightly (along the pavement) across the 

depressed drea and the depth of the depression measured at 10 foot 

incren,e~ts. Mea surement of each depressed area must be made from 

BOTH ends to insure that no grade change exceeds the rate al l owed by 

27 

the standa rd. If any measurement in the f i rst or last increment is 

GREATER THAN _!fl inch, then t his sample does not meet the desired 

maintenance condition . If the f i rst and last increments meet 

des ired condi t ions then measurements of the second and next- to -last 

inc r ements shou l d be made . If measurement of e i t her of these 

inc remen t~ is GREATER THAN _!_il inch PLUS 3/8 inch, then this 

char acter i stic does not meet t he desired maintenance condit i ons . If 

t he measurement of t hese increment is less than allowed by the 

standard , t hen measurements of the defect i ve area should be 

continued . Remove the na il s at the compl etion of the measu rement . 

The fo l lowi ng profile drawing may provide some help . 

I HCR(/'\[NT DIST AH ( ( I N f fET 

o· 10 ' , .. JO ' JO' ,o . IO ' O' 

--- - -~-~-- - - - - -- - - - - -~ ~ 
I 

~J I B" ro, .. ,. I J I 
ad<.Ji1ional 10' 

1/ l' ' ]18" 1 !/~" I 1/l" 7/8" 1/2" 

O[P RC H I ON 'l £ P TH Al LOIi( 0 

STRIPPING - Compute the area of travelway in t he section being 

surveyed . Length of section is 528 feet x number of l anes 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 

de lamination, t hen th i s charac t eristic does not meet the des i red 

maintenance condition. The foll owing table li sts~% of total square 

feet for number of lanes and widt h combinations . 
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STRIPPING 

Pmounts listed ar e 5% of TOTAL square feet. 

Number of lanes 

lane 
1/idth 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 1109 1478 1848 2218 

SHOV!flG/PUSHING/RIPPLING - Th is character istic is the movement of 

flexible pavement surface , generally on an incl ine, caused by t he 

acceleration or deceleration of vehicle traffic . Occasionally, 

shoving (sometimes cal led ri ppling) wil l occur between wheel pa t hs on 

level grades . The result is alternating depressed and raised areas 

i n the pavement surface causing a r ough or bumpy ride with the 

possibi li ty of col l ecti ng and holding wat er that could lead t o 

further det erioration of the pavement surface. Severe movement wi l l 

r esult in cracking or br eaking of the riding surface exposing the 

underlying pavement course or the base material. If more t han 25 

square feet of pavement, in a sample , is displaced by pushing, 

shoving or rippl i ng , then t his character i stic does not meet t he 

desired maintenance condi t ion. 
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SHOU LD ER (PAVED ) - Paved shoulde r s (does not inc lude pavement 

widen ing) shal l be evaluated using the PAV EMENT el ement standards. 

Any defect (pothole, joint, void, edge ravel ling, rutt ing, cracking, 

depress ion, str ipping or shoving) in amounts greater t han listed 

causes thi s character i stic to be below the desi red maintenance 

condit ion. 
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Tl-IE FOU.CWII\C D--\1\R/'CTERISTICS M:ET 1HE DESIRED COOIT la-6 ST~ 11411:N: 

9-0JLDER
LNPAV!D 
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SIDE\~ 

l:l l KE PATI-1 

f"8\U: 

CHA NGE J! I 

no shoulder drop-off exceeds 3 inches deep with in 
one foot ol the pavement edge- for 25 continuous 
fee t . No deviations exist g rea terthan S inches 
belo.v or 2 inches above the or ig ina l des, gn . No 
washboard-areas exist hav ing a tota l d ifferential 
grea te r than~ inches f rcm the low spot t o the high 
spot. -

no ruts or washouts exist g reater than 6 inches in 
depth . 

Flexible Pavement - no defect is g rea ter than 1/2 
square foo t in area and 1 1/ 2 inches deep . No---c:Tass 
I I I cracks ex ists . Ri g io?averrent - no ver t ical 
tracture , hor izonta l c rack o r sett lement exi sts 
greater than l!..!± inch. 

no vert ica l frac ture , hor izontal crack or settlenen t 
exist g reater than 3/4 inch. 

no loose niaterial and debri s present. No 
Ir regu la r ities o f more than 1 1/ 4 inches in s ize 
ex ist within 1 foot of each othe r . 

no unres trained ent ry is al lowed , 
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ROADSIDE 

SHOULDER (UNPAVED) - To measure shoulder drop-off use a straight 

edge or a stringl ine . When a shoulder drop-off exceeds 1 inches 

within one foot of the pavement edge fo r 25 continuous feet or more 

t hen this characteristi c does not meet the desired maintenance 

condition . Deviation of shoul der from desi gn template, including 

the radius at paved turnouts, must also be considered. Genera 1 ly, 

sho ulders are sl oped 3/4 i nch per foot from the edge of pavement , 

except in superelevated curves . Deviation grea ter than ~ i nches 

below or 2 inches above the design template causes this 

characterist ic to be below t he desired maintenance conditi ons . 

the following FIGURE. 

See 
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Another condition to be considered i s washboard i n9 (ruts , washouts 

or other d~ fects perpendicula r t o the pavement edge). A t otal 

deviation greater than 2 inches di fference between t he high and l ow 

spot causes this characteristic to be bel cw the desired maintena nce 

condition. 
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NOTE: Ut ility strips wil l be evaluated using the CURB/SIDEWALK 

EDGING characterist ic . 

FRONT SLOPE - Front slopes provide a gradual and contoured 

transi tion from the shoulder edge to t he roadside ditch or toe of 

slope. Using a long straightedge or stringl ine, determine the depth 

of defects compared t o t he slope template. My defect greater than 

i inches i n depth causes t his characteristic to be below the desired 

main t enance condition . 

TURNOUT (PAVED) - f~ intenance of turnouts in a highway section (no 

cu rb and gutter) shall extend out t o five (5) feet from the edge of 

pavemen t OR t o t he l imi ts of paved shoulders . 

f~ int enance of t urnouts in a curb and gutter section sha l l extend t o 

the front of the sidewalk or proj ected front edge OR t o the 

right-of-way when no sidewal k Is Installed. 

Flexib le pavement turnouts shal l contain no potholes greater than 

ill square foot in ar ea AND~ inches deep. No Class 111 c racks 

sha 11 be present. If 80TH depth and area are greater than t he 

standard or i f Class III cracks exi sts then this characteristic does 

not meet the desired mai ntenance conditions. 

Rigid pavemen t t urnouts sha l l have no vertical f racture, horizontal 

c rack or set t lement greater t han 3/4 Inch. Any defect greater than 

the above causes t he charac teri st ic not to meet the desired 

condition. 
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SIDEWALK - Sidewalk is constructed of concrete or asphalt pavi ng. 

Flexible asphalt sidewal~ is subject to fractures caused by growing 

tree roots, settl ing er deterioration and is to be surveyed usi ng 

the standard for rigid concrete sidewalk. Any vertica l fracture, 

horizonta l crack or settlement greater than 3/ 4 inch causes this 

characteristic t o be below the desired ma intenance condition. This 

measure includes the nonnal sidewalk joint and the sidewalk t o curb 

joi nt. Sidewalk will be projected across a paved turnout and that 

area evaluated as side~1alk. There will be locations whe re t he 

sidewalk is also designated as a bike path. In these cases , the 

sidewal k shall ALSO be evaluated as a bike path (see BIKE PATHS 

below). 

BIKE PATH - The presence of l oose material (sand, gravel, dirt ) , 

debris (sticks, l imbs, rocks, cans, bcttles and so forth) that can 

cause a bicyclist to lose control causes t he pathway to be below the 

desired maintenance condition. Irregularities (bumps or 

depressions ) of more than 1._IB inches in hei ght or depth and closer 

than l foot of each other also cause this charac teristic to be below 

the des ired main tenance condition. Do not evaluate bike path as 

sidew~.1k when a separate sidewalk faci l ity is within the sample. 

FEN CE - Any unauthorized opening in a limi ted access fence li ne 

that al lows unrestrained access causes t hi s characterist ic to be 

below the des i red maintenance conditi on. 
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Flffill)I\ DEPARTM:NT OF TTWJSFl'.Rl"ATIO'I 

/.IAINf!N-'11\CE mDITICNS ST~ 

nw=F IC SERv'I CES 

THE RJLI..O,Vlf'C Cl-\A.RIICTERISTICS M:ET 11-E DESIRED (IN)ITICNS STA'O'IRlS YHN: 

RAISB) PA\.19,ENT 
M'IRKER 

STRI Plt-G 

PA\19.i:NT S'tT\ffiL 

QJIDtRAIL 

ATTDUA.ll.JK 

BA.RRIERW<\LL 

WA/<NJN:; SJO,I 

70% of the required rrarkers are funct iona I 
Trcf lective), No rrorc than 120 fee t of conti nuous 
center I ine or Janel ine is without a reflective 
rrarker, 

70% of the original installation fmct ions as intended. 

70% of the origina l ins tallation functions as intended. 

90% of an install ation fmctions as intended. 

95% of the device tunctions as intended. 

99% of an ins ta I lation functions as or ig ina I ly intended. 

95% ot the required signs are presen t and 
tunc tioning as intended, 

REO..JIATCRY SlaJ 95% ot the requ ired s igns arc present and funct ioning 
as intended. 

1NR..Rl,\A.TICN S10,i 85% at the required signs are present and 
tune ti oni ng as i ntcnded. 

J-IA.Z.Aro .Al'D OJIDE 
M'IKKERS 80% of the requ ired markers are present and 

Tunctioning as intended. 

SICN LIQ-{TIJ\C 75% ot the required installation is functioning as 
mtended. 

Hlffi'AY LIOITII\C 90% of the requ i red ins ta I lat ion is funct ioning as 
mtended. 

CHANGE # I 35 

TRAFFIC SERVICES 

NOTE l: The FOOT Manual On Sign Installation and the FOOT 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 prior to begi nning the MCSP 

survey and a per iodical review during the survey year can 

assist in determining whether a traffic contro l device does 

or does not meet a desired maintenance condition. Other 

publications that can provide useful information are the 

USDOT Manual on Un iform Traff ic Control Devices and t he 

Traffic Control Devices Handbook . 

NOTE 2: Nighttime reflectivity checks will be conducted using 

LOW BEAM headl i ghts only. It is recorrrnended that survey 

vehicle headlights be adjusted with all requi red supplies 

and equipment in the vehicle and with fuel tank at 1/2 

full. Most DOT vehicle shops shoul d have the required 

equipment to set headlights. 

RAI SED PAV EMENT MARKER - Raised pavement markers are reflective 

white, amber or red. Some markers are des igned wi t h a reflector on 

on~ s ide onl y. They are ef fective aids for night driving, 

especially on wet pavement. They are used on ALL FOOT highways to 

delineate cent erl ine , some curbs, t raffic islands and for transition 
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of roadway or lane width changes . At least 2.Q_% of the requi red 

markers must be functional (re flec tive ) at a distance of 528 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 i n pavement lines (crossovers, 

intersections) shall not be inc l uded in the 120 continuous feet. 

STRIPING - Pavement striping is normally 4 inch wide sol id 

centerline, skipline or solid edgel ine and is either paint, 

thermoplastic or tape . When the observation is being conducted in 

daylight hours at least 70% of the original insta11ation must 

function as intended, When this characteristic meets desired 

daytime conditions, then a nightt ime observation will be required. 

For nighttime, at least 70% of the original instal lation must 

funct ion 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% effect ive. 

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, 

stop lines, crosswalk lines, pa rking space markings , curb markings , 

painted medians and o thers. The publications noted at the beginning 

of this section can provide guideli nes for proper i~stal lation and 

function for most pavement symbols . IJhen the observation is being 

made in dayl i ght hours then at least 70% of the original 
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i nsta lla t ion must functi on as intended. IJhen a nighttime 

observation is required at l east 70t of the ins t al lat ion must 

function as intended. Peri odic nighttime reviews of a roadway with 

new or recently install ed pavement symbol s should be made to 

establish or re-establish a base] ine for what is lOOt effective . 

Symbols that appear to be abandoned should be verified as such with 

the area engineer and not be eva l uated if determined to be so. 

GUIDERAIL Guiderail is installed to protect the motorist from 

various hazards in and adjacent to the travelway and, in most cases , 

where fill slopes exceed 3: 1. At least 90'.t of gu iderail, on a 

sin~, must function as intended. The end anchor must be 

properly installed and adjusted to cause the installation to 

funct ion as designed in a direct end impact. Proper height must 

also be part of the observation, /~y given ins t allation must be at 

the correct elevation required by FDOT Road Des ign Standards. ANY 

missing panel will cause this characteristic not to meet desired 

conditions . Instal l ations may vary from roadway to roadway because 

of design standard changes and should be evaluated using the 

appropriate design standard. Failure to meet any of t he above 

requiremen ts will cause this characteristic to be below the desired 

maintenance condition . 

markers . 

Evaluation does not include reflective 

ATTEUUATOR Vehic le Impact attenuators are of various 

configurati ons and arc des i gned for di f ferent roadway condit ions. 
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They are generally construc ted of modules or cel l s with some 

containing sand or wate r. They provide t he mo torist with a 

cushioned ill'pact area prior to solid obstructions such as; parapet 

wal ls , bri dge columns, sign structures and s ignal poles. Water or 

liqui d type atter.uators s hou ld be checked for l oss of water by 

evaporation or leakage . Any loss is to be computed as a percent of 

the des ign amount. Lids or top covers must be i n place and secured 

as desi gned. Sand filled attenuators should be checked for 

consolidation or loss of ma terial and any loss computed as a percen t 

of the design amount. Other conditions that wi l l cause the device 

not to perform cs intended are: an accumulation of trash and debri s 

in and under the devices that prevents proper compression, shear 

pins not properly ins tal l ed or missing , the device not properly 

anchored allowing misali gnment or allowing the device to become 

misaligned when impac ted. When an appurt enance has less than 95% of 

the design components or the dev i ce would not f uncti on as intended 

t hen t hi s characteristic does not meet desired maintenance 

conditions . Eval uation does not inc lude reflective markers. 

BARRIER WALL Barrier wall is either cas t- in-place or precast 

concrete >1all , and is generally constructed i n media ns to separate 

vehicular traffic travel ling in opposite di rections . Occas i ona l ly , 

it is used to separa t e traffic f rr,m roads ide cons truction. 

Temporary barrie r installed and mainta ined by Department forces is 

t o he inc luded in the survey . When less than 99% of an installation 

f unctions as i ntended this characte r istic dces not meet desired 
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condit ions. If any condi tion exists (e . g., section missing, sec t ion 

misaligned creating an obstruction or hazard) causing t he 

insta l lation not to function as intended , then this characteris t ic 

does no t meet the des ired maintenance condition . 

not include ref lective marke rs. 

HIGHWAY SIGNS 

Eval uation does 

NOTE : Many ci ties and co unties install traffic control s igns and 

devices adjacent to or on FDOT right-of-way. Veri fi cation of 

ownership should be determined , if possible. Warn i ng, 

Regulato ry and Info rma ti on signs and dev ices installed and 

ma intained by the FDOT will be identified (front or back) as 

property of the Fl orida Department of Transportation and wi ll 

have an installation date painted on or attached to the sign . 

Evaluate only FOOT signs and devices . As a reference for 

what i s 100% ni ghttime reflect i ve, a new (small) sign and 

bracket can be obtained from the wa rehouse . Per i odically , it 

can be t emporari l y attached to a post for evaluation 

reference . Signs with incorrect horizontal or vertical 

offsets or t wisted or l ean ing beyond design standard do not 

meet desired conditi ons. Ar, exception to vertical offset 

(height) is metr ic speed signs . 

WARNI NG SIGN - Wa rning signs are used when i t is deemed necessary to 

warn t raf fic of exis t ing or potential l y hazardous condi t ions on or 

adjacent to the t ravelway . Both day and night observations should 
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have 95% or more of the requi red signs present ard functioni ng as 

intended or this characteri~ t ic does not mee t t he dpsired 

mai ntenance condition. 

REGULATORY SIGN - These signs i nform hig hway users of traffic laws 

or regulations and indicate t he appli cabi l ity of legal requirements 

that would otherwise not be apparent . Both day and night 

observations should have 95% or more of the required signs present 

and functioning as intended or th is charar.teristic does not meet the 

desi red main t enance condition. 

INFORMATION SIGN - Information or guide signs are essenti~l to 

direct the motorist along streets and highways, t o inform them of 

intersecting routes , to direct them to t owns and cities or other 

important destinations and to identi f; ~eographi cal loca tions . Both 

day and ni ght observations should have 85% or more of t he requi red 

signs present and function ing as intended or this characteristic 

does not meet the desired mai ntenance ccr.d ition . 

HAZARD AND GUIDE MARKER - Hazard and guide (object) markers are 

general ly of three types: those composed of reflective buttons 

mounted on a background wh ich may or may not be reflec tive, 

reflective sheetin9 only or t hose with a l ter nating black with whi te 

reflect i ve str i pPs . These type s i gns are used t o mark an object or 

t o di rect traffi c around an c~ject. This character istic will also 

include : cl ear or amber "button" tyre re flectors used on guiderail, 
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attenuator and barri er wall systems, button or combinat ion button 

and re f l ective sheeting markers used at crossovers , t hose markers 

used for some ramp de l ineation, reflec t i ve paint used on some curbs 

and ot he r applications where objec t or guide mark ing is used. All 

installat ions should be in accordance with FOOT Roadway and Traffic 

Desi.9.n Standards. Both day and night observations must have at 

least 80't of the requi red markers present and functioning as 

intended. Post mounted markers installed to prohibit unauthori zed 

tra f fic movements (off-tracking , median crossing, shoulder parking) 

wi l l not be evaluated . 

flOTE: It is the opin ion of the Roadway Design Section, t he Traffic 

Operat ions Section and the Bureau of Ma intenance that 

permanent hazardous objects WITHI N the Clear Zone (CZ) of any 

facility type shall continue to be delinea ted. CZ areas, by 

faci lity type, are l isted in the current 

FDOT Roadway and Traffic Design Standards Index N 700. 

SIGN LIGHTING - Illuminat ion of overhead roadway signs may be by 

means of: a light behind the sign il luminat ing the message thru 

translucent material , a source t hat il lumi nates the enti re face of 

t he sign or some other source such as illuminated t ubing or 

i ncandescent panels that make the me ssage visible at night . Street 

or highway 1 i ght ing is not regarded as meeti ng the requ iremen ts 

for sign i l l um ination . At least 75'.t of EACH sign structure 

ii lumination system should be functioning as intended . Sign 
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il lumi nation at some locations i s no longer required but remains 

installed . Those locations where lighting i s present but non-

function ing shoul d be verified as a . ric ially out of serv ice. The 

area engineer can provide this information . 

HIGHWAY LIGHTING - All 1 i ghting OWNED by the Department is to be 

inc luded in the survey regardless of who maintains it . A daytime 

eva lua tion will be for mi ssing or damaged poles, missing or damaged 

luminaires and other defects. At l east 90% of the required lighting 

system should be installed and functioning as intended. ANY mi ssi ng 

inspect ion plate or elec trical access panel will cause this 

characteri stic not to meet the des ired maintenance condi tion. If 

this characteri stic meets the daytime eva luat i on, then a nighttime 

check should be made . 

NOTE: Highway 1 ighting inventory and outage reports are available 

thru District Maintenance Offices . 
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M\INTB-.A/',CE CINJITI~ ST~ 

L"PAINAGE 

"THE R'.lLL.ill' lt-.G 0-W.W..: IERIST ICS M:ET lrlt: DESIR!:D CilDITICNS ST.l'N)A/U5 w-iEN: 

Sn.Hvl DAAI N 

SIDE CRAIN 

(RJSS U¼IN 

FO'DSIOE OITOi 
( 1',CN-PAVID) 

MDI.AN DITQ-l 
( l',CN-PAVID) 

aJTFALL DITG-l 

Cl.RB INLET 

OTHER INLETS 

Ml SC. ffiA I Nl>GE 
srn.cn.RE 

~l'W SVIEEP 11-.G 

CH ANGE 

(varies)% of the cross-sec t ional area i s not obstructed. 

rUW.. LIMITED l'<XESS - 90 
~ LIMI TED PCCESS - 90 

IU¼I.. ARTERIAL - 85 
LffiON ARTERIAL - 85 

(varies)% of the c ross- sect ionul area i s not obstructed. 

f'4.RAL LIMITED 1'CTJ:SS - 75 
Ull'WI LIM I TED Pill:::,S - 8 0 

RU¼L ARTERIAL - 75 
lR3/>N ARTER I AL - 8 0 

(va ries )% of the c ross - se c tiona l area i s not obst ruc ted. 

IU<AL. LIMITED K:0:SS - 80 
U~ LIM ITED NXESS - 85 

RAW.. ARTERIAL - 80 
l.R:\l>l-,I ARTER I AL - 8 5 

t he di tch bottcrn i s (varies) feet or imre below the 
ou t s i de cc.ge o t pavement. 

R.RA.L LIMITID J>a:ESS - 3 RWIL ARTERIAL - 3 
lR3<'N LIMI IID />JXESS - 2 1 / 2 ~ ARTERIAL - 2 1 /2 

the d i tch bottom is 2 feet o r roore be low the ins ide 
ec.ge ot pavenent . -

t he d i t ch bottcrn i s a t or with in the IONer 1/3 of 
the dis tance be tween na t ur a l ground and theaes ign 
f l owl ine . 

90% of the opening is not obst r uc ted . 

85% of the opcn rrgs i s not obstructed. 

90% of the insta l la t ion fcnc li ons as desi9ned . 

mater ial accurul a tion is no greater than 3/4 i nch 
deep in the trave l led way or 2! inches deeµin t he 
gutter . -
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DRAINAGE 

STORM DRAI N - Current des ign standards require manhole covers, in let 

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 is 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 or restriction is evident then no further 

inspection is required. Some storm dra in systems are designed to 

hold water due to tides, flood control or water management 

conditions and standing water wi l l not necessarily mean the system 

is obstructed. When (varies)% of the cross-sect ional area of any 

pipe is clear cf obstruction this characteristic meets the desired 

maintenance condition. A table to assist in measuring the percent 

of cross-sectional area obstructed is provided f ollowing the SIDE 

DRAIN/CROSS DRAIN section. 

SIDE DRAIN/CROSS DRAIN - SIDE DRAIN normally occurs under turnouts. 

Occasionally, turnouts wi ll be connected by longer sections of pipe 

with this connection being covered. These connected installations 

are not considered to be Storm Drain. CROSS DRAIN wil l normally run 

under a trave lway(s) at a perpendicular angle and spi l l into an open 

roadside ditch. Those cross drains in curb and .9.utter 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 lists most diameters of pipe 

used on the FOOT's roadways and a measurement to determine whether 

the pipe is obstructed more than the desired maintenance condit ion . 

The measurement is in inches and will be taken at the centerline of 

the pipe, from the obstruction (silt, mud, sand or so forth) to the 

top inside wall of the pipe (the percent obstruction varies). The 

required percentage is listed at the top of the tabl e . Determine 

the pipe diameter, select the diameter in the table and move t o the 

right along that line unti l under the desired percent obstruction 

and read that figure. EXAMPLE : Se lect 18 inch diameter pipe and 

move right under 10% obstruc tion and read 15.2 inches. Measure the 

pipe being surveyed. If the measurement is less than the table 

value (15.2 inches) then less than~% of this pipe area is open and 

does not meet the des ired ma intenance condition. 
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STORM DRAIN/SIDE DRAHJ/ CRDSS DRAIN 

'.l, OF OPEN AREA* 

PIPE 1.D. 90$ 85'l', soi 75% 

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 21. 1 

36 30.4 28.5 26.9 25 . 3 

42 35.4 33.3 31. 3 29. 5 

48 40.5 38. l 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 

ROADS!DE DITCH (NOU- PAVED) - In general, a standard r oadside ditch 

(not t o inc lude ditch paving) is designed t o a min imum 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 ~ 6 inch back slope to be considered a ditch . Some 
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roadside canal s ser ve as roadside ditch and have a f l at berm on one 

or both sides. For purposes of this survey, these flat areas will 

be considered to be fro nt/back sl opes. Observation of the ditches 

throughout the section should prov ide insight as to the original 

design of the di tches . If all ditches are the same el evation and 

provide proper drainage then t hey 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 shoulde r ) wil l be used to 

determine the depth of the ditch. A surveyor's hand-held level and 

fo l ding ca rpenter's rul e or stringl ine level can be used to make 

measurements al ong the sample . If any standard ditch bottom is less 

than (var ies) feet below the edge of the pavemen t or l ess than 

or iginal construction, then this characteristic does not meet the 

desi red maintenance condition . 

MEDIAN DITCH (NON-PAVED) - The standard median ditch (not to include 

ditch paving) design calls fo r a minimum depth of two feet below the 

roadway . Variations in roadway typical sec t ions resu l t in many 

deviations f rom this standard. One example is a two-lane facility 

that has been upgraded to a multi-lane div ided. Many times the new 

roadway is constructed at a higher or lower elevation than the 

exist ing. In thi s situation , t he two foot standard genera l ly 

applies on ly to the inside pavement edge (not paved shoulder edge) 

of the higher roadway. Anothe r s i t uation where the standard two 

foot minimum does not apply is the transit ion from standard ditch 
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grade to meet paved crossover grades . There are also "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 l evel, or a stri ngl ine level . If any 

standard med ian ditch grade is less than l feet bel ow the inside 

edge of pavement elevat ion or any "Special" median ditch grade is 

less than original design t hen t his characteristic does not meet the 

des ired mai ntenance condition. 

OUTFALL DITCH - Init ial observation of the di tch system, as a whole , 

can provide an answer as to whet her actual measurements of the ditch 

bottom elevat ion shall be made. If the ditch grade appears to be 

higher than original construction then a,.tual measurements should be 

made . Structures included and adjacent to the di tch or construction 

plans can be used t o 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 i s above the bottom 1/3 of t he calculated dist ance , t hen 

this characteristic does net meet the desired main tenance cond ition . 

CURB INLET - At least 90% of the slotted inlet area must be open for 

Lhis characterist ic t o meet the des ired maintenance condition . 

Gutter grates or gutter cover plat es are insta l led as cleani ng or 

mai ntenance access and are not to be considered as part of t he 
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opening area . Co vers or grates sha 11 be attached according t o 

current des ign stanrlards or by an acceptab l e Method or this 

character ist ic does not M~et desired maint e nance cond iti ons . A 

measurement o f the ope ni ng 1ength t \mes t he opening he ight ( 6" for 

most curb inle ts ) wi ll give the area to be cons i dered . A t able i s 

prov ided that conver ts the percent obstructi on t o l i near i nches for 

open ing heights of 6 inches. To use the table , read the opening 

length at the 1eft and move r igh t t o the 10% (OBSTRUCT ION) column . 

If the obstructed area is equa1 t o or greater than the i nc hes in 

that column t hen th i s characterist i c does not meet t he desired 

maintenance condition . In l et s i zes not included i n the tab l e can be 

computed or inter polat ed fro" the tab le . 

CURB INLET OBSTRUCTiOl·I TABLE 

OP!::N i NG 

LENGTH HEI GHT 10'% 

8 ' 6" 10" 

9' 6" 11" 

10' 6" 12" 

11' 6" 13 1/4" 

12' 6" 14 1/2" 

13' 6" 15 3/4" 

14' 6" 16 3/4" 

15 ' 6" 18° 

OTHER I t·ILETS - Th i s characteri s tic i nc l udes ~ i n l e ts and enclosed 

junction boxes ( manho le s) othe r than s1 o tte d c ur b type. These 
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inlets may be found in a ditch with or without paving, in valley 

gutter and at other locations designed to collec t water runoff . 

Covers or grates shall be attached accordi~g to current design 

standards or by an acceptable method or this characteristic does not 

meet desired mai ntena nce conditions . Measure the opening to 

determine t he opening area. When the inlet structure is unslotted 

then the grate is the collection area to be measured. When at l east 

ssi of the opening is clear of obstructions then this characteristic 

meets the desired condition. 

MISCELLANEOUS DRAINAGE STRUCTURE - This characteristic includes 

ditch paving, valley gutter, flume, spillway, French dra in , 

r etention/detent ion pond, siltation device and other miscellaneous 

drainage structures that are used to enhance or control the flow of 

runoff or st orm 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 ma intenance conditions . 

These structures must function at 90% or more of original des ign to 

meet the desired maintenance condition. 

additional information, 

See APPENDIX I II for 

ROADWAY SHEEPING - Th is character is t ic applies ONLY to; Urban 

Limited Access Roadways, any curb and gutter, any va l ley gutter, 

inter sections of state roads and barrier wa ll gutter . This 

characteri st ic does not meet the desired ma\ntenance cond i tion if 

undes irable mi t eria l accumula t ion is greater than 3/4 inch deep in 
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the travc lway or more t han 2 1/4 i nches deep in t he gutter of curb 

and gutter, valley gutter or barrirr wal l gutter. 
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FLffilDA. DEPAffil,,B-ff OF 1R/INSFOTTATICN 

/.!AltfTI:NAJ\CE (;(N)IT!G6 ST~ 

vffE!ATICN #0 AES1HETICS 

1HE FOL..l.0•'1I1\G Q-',,oRt>CTffi I ST I CS l.'EET 71--IE CES I HED COD IT I G6 STm:w;r::G w-lEN: 

fn'D.S I DE lvUV I N: 

SLOPE MJ/11 N::; 

l.N-DSO\P I i'L 

TREE TRlll,Mlt·C 

QJr-l:l/S100~ 
s:x:E 

LITTD! PIMNAL 

TI.RF CIN) I Tl CN 

not rrore than 1% of vegetation exceeds (varies) 
inches high. Thi s excludes bahia seed stal ks and 
decorative flCMers allov.ed to re<min for aesthetics. 
n1e area shall be n.iintained in accordance with the 
r,-o,,ir,g gu ide. 

RJ!W.. LIMITID lo::ESS - 24 
l.H.1/'N l. lMI TH:: NXE5S - I 3 

~RAL AITTEl~IAL - 18 
IJ£<ll,,I ARTERIAL - 12 

not rrore than 1% of vegetation (,xceeds 24 inches 
high. lhi~ excludes bahia seed stali<s and 
decora ti ve fl ewers allowed to rennin for aesthetics. 
The area shal I be rrnintained in accordance wi tt1 the 
rrowi ng guide. 

vegetation is rreintained in a healthy, attractive 
condition. 

there is no encroaclTcnt of trees, tree I irrbs e r 
vegetation in or over travelw2y or clear zone. lower 
than .!:!1 feet or lower than 10 feet over sidewalks. 

there i s no encrnachnent of grass and debris of rrore 
than 6 inches onto the curb or s idewalk or no bui Id 
up of-r-ore than 4 inches above or 2 inches below the 
top of curb o r s T<.iewa I k. -

the volure of I itter does not exceed 6 cub ic feet 
per ~ere excluding a l I ro.ic.'l'r.iy pavement. 

turf is in a relative ly he~I thy condit ion and the 
nvwing area is 9(1'.,; free of undesi red grass and 
broud- 1 ea f ~edS:-
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VEGETATION ANO AESTHET ICS 

ROADSIDE MOW!tJG - This characteristic is t he contro l of planted or 

natural grasses and vege tation for safety and aesthetic purposes. 

Areas mowed by private resident or commercial establishment wi ll not 

be evaluated for minimum mowing height. Vegetation should not 

obscure vision and should be maintained in accordance with the FOOT 

A Guide to Roadside Mowing. Measurements wi th a rule or stick 

marked at the appropr iate heights should be made t hroughout the 

sample. If more than..!_% of vegetation, EXCLUDING bahia seed stalks 

and decorative f lowers which have been al l owed to remain for 

aesthetics, exceeds (varies) i nches, then this characteristic does 

not meet the des i red maintenance condi tion. 

SLOPE MOWING Thi s charac teristic i s the contro l 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 min imum mow ing height . ·vegetation should not 

obscure vision and shoul d be maintained in accordance with FOOT 

A Guide To Roadside Mowin_g_. Measurements should be made throughout 

the sample. !f more than ..!_'t of vegetat i on, EXCLUD!tlG bahia seed 

stalks and deccrative flowers allowed to r emai n for aesthetics, 

exceeds 24 inches, then this characteristic does not meet des ired 

condi t ions. 
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LANDSCAPING - Landscaping is per formed in those areas that have been 

changed by the plac ing of ornamental bushes, shrubs, flowers or 

plants and that requ i re 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 prun ing or trimming are indicators that a landscape 

area is probably being maintained. Planting that are not pruned and 

that appear unhealthy or unattractive due t o apparent lack of 

maintenance cause t hi s charac t eristic to be below the des ired 

maintenance condition. 

TREE TRIMMING - This characteristic is the encroachment control of 

tree limbs or brush into or over travel way, shoulder, clear zone and 

sidewalk. The FOOT Roadway and Traffic Design Standards (lndex-700) 

defines the limits of Clear Zone Area (CZ), by faci lity type.* If 

encroachment is l ower than 14 1/2 feet over trave lway or Clear Zone 

or lower than lQ 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 vehicula r 

traffic, then th i s characteristic does not meet the desired 

maintenance condition . 

*CZ fo r und i vided hi ghways with design speeds of 50 mph or greater 

and projected (20 year) ADT less than 1600 will be the same as 

comparable hi ghways with ADT greater t han 1600. 
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CURB/SIDEWALK EDGING - Curb and sidewalk edging, inc l uding median 

curb, is performed fo r aesthetic and safety reasons . Edging con trol 

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 is probably an indicator that a chemical control 

program is the method being used for control. In th i s case, an 

evaluation must be made to determine if the so il remaining, after 

the vegetation is gone, wi ll still cause an encroachment. Grass and 

debris on sidewalks could cause a hazard t o pedestrian and 

authorized traffic (bicycle, tricycle, baby carriage and so forth ). 

If there is enc roachment of more than 6 inches onto the sidewalk or 

curb, then th i s characteristic does not meet the desired maintenance 

condition. Also included in this characteristic is the ma intenance 

of non-paved utility strips and curb and gutter medians. A utility 

strip is generally considered to be t hat unpaved area between the 

back of a curb and a sidewalk. If uti lity strip or curb and gutter 

med ian soil has a build-up of more than i inches above or is more 

than 1 inches below the top of curb or sidewalk , this characteristic 

does not meet the desired maintenance condition. 

LI TTER REMOVAL - Removal 0f litter from roadside areas is performed 

for aesthetic and safety reasons. It is desired to present a 

pleasing appearance to the motoring and pedestri an traffic , but i t 

is more important to provide safety. Li tter on roadsides during 

mowing operations presents an i nc r eased possibil i ty of hazard to the 

motorist , pedestrian and mowe r operato r. The area to be evaluated 
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will normal ly be t he right-of-way wid t h excluding THRU traffic 

lanes. An excepti or wi ll be that portion of the right-of-way that 

is con t inual ly under wa ter . This characteri stic does not ~eet t he 

des i red maintenance ccndit ion if more t han f cubic feet of l itter 

per acre is present in the sampl e or if ANY litter exists that 

creates a hazard to ~otori st or pedestr ian traffi c. 

TURF CONDITION - Turf condition wi l l no rmally be evaluated within 

the es tablished mowing limits. Occasionally, mowin9 l imits are 

changed and arP.;s are lef t to regenerate . These areas , in the firs t 

s tages of regenerati on , will appear to be wi t hin mowing l imi t s and 

probab ly wil l contain undesirable vegetation. ~hen mowing li mits 

have been extended, due tc adjoinins property improvement or new 

developmert , a t ransit ion period is r~qu i red to establish ~esirable 

t urf conditions . Consideration should be given when t hese 

situations are encounter ed. Properly maintained and des ired 

vegetation provides a pleasi ng appearance but primarily, it presents 

less chance of shoulder and slope defects {rut s , washouts, 

washboardi ng) thereby provid ing a safe recovery area for motor ist 

traffic. Turf should be i n a relative ly healthy conditi on and the 

mowi ng area should be 90% free of undes i red gras ses and broad-l eaf 

weeds . Turf t hat i s not healthy, spa rse or contains more than JO% 

of un~es i ra bl e compet i t ive- roxi ous grasses and br0adl eaf weeds and 

not ma intained in accordance with the FD0T's Mowing and 

Non- paved Shoulder ~aintenance guidelines does not meet the desired 

ma in tenance cnnd i t ions. 
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CHANG E !: 1 

DATA PROCESS ING 

DATA COLLECTION 

Da t a may be en tered on either of the l\iin tenance Conditions Survey 

i nput forms as explained in the COD ING SH EET sect ion in this manual. 

DATA INPUT 

It will be the r esponsibili ty of the MCSP Eng i neer to ensure the 

col l ected data is entered int o the data process ing system accurately 

and as soon as feas ibl e. All data should be checked for accuracy 

pr i or t o t he end of the input session . Procedures to enter t he data 

are on the next page . if arrangeme nts are made to have others enter 

the data , then it wil l be the responsi bil l ty of the MCSP Engineer t o 

instruc t t hese persons in the proper procedures . 
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1. Logon to TSO using standard l ugcn procedures . 

2 . Type %~fAI NT anc: press E\7ER . 
~hen t he screen return~ to ready. 

3 . Type 'oSlRVEY and pc ass f.\:ER. 
You 1..:1 i l r eceive the :ollm.1ing r.iess~1ge. 
DATA SET 'uscrid . SCRVEY.DA'?A

1 
EXISTS ( ?.EC'.JRDS \,; ii: .. L BE ,\C•OED) 

Press ENTER and the Panel be low 1,,.•i l l be <l i sp l a y e rl 

cm1:tAND => 

MAINTENANCE CO\DITIO\S STA\ DARDS PROGRA'.I 
l \ Pl"'.' PROCEDCRE 

DATE OF SL' RVEY=> _/_/ _ 
COST CE\TER \O=> 

TYPE FACILI TY=> _ 
COUKTY SECTIO,=> 

STATE ROAD '\O=> 
'.1! LE POST=> 

~10/0A/ YR 

AFTER ENTER ING DATA 0 \ TH IS PA\EL 
PRESS E\TER KEY TO DISPLAY l'A\E L FOR I\PL:TI \ G R,\TI\GS 
PRESS Pf3 KEY TO END 

Belo~ is the Panel for inpu tting the ratings . 

COCKTY SECT! O\=> __ 
Y=YES \ =\O 

STATC ROAD .\O=> _ _ :: I LE POST= > _ 

- ----- - - -- - -- PA\'E'IE\1 - ------ - --- - - - -- - - - --- -- - - - - - --- - - - - - - -- -- -- •• ____ _ 
POTHOLES=>_ JOJ \TS=> 

RuTII.\G=> CRACKI .\G=> 
SHOVI!\G=> _ PAl'ED SHLDRS=> _ 

P,\l'T \'O!DS= · 
DEPRESSI O\S=· _ 

i-:DGE RAVE L=> 
STR ! !'PI.\G=> _ 

---------- ROADSIDE ------------ -- - ---- - - --- - - --------- -- - --- ----- -- - --
SHOULDERS=> _ FT SLOPES=> _ TUR\OL'TS=> _ S I DE\.'ALKS=> _ 

BIKE PATHS=> _ FE\CES=> _ 

PV"T /IARKERS=> 
ATTE~CATORS=> 

I SFO S [G.\S= > 

TRAFFIC SERVICES ---- - --- - - - ----- - --- • - - - • - - - - - - - - - - - - - --- - -
STRI PI.\G=> _ P'.'T SY'IBOLS= · _ GLIDERA !LS=c• 

BARRIER WALLS=> _ \.AR.\l\G SIG.\S=> _ REG ST G\ S= > 
_ HAZARD ~KRS=> _ S JG\ LIG!IT! .\G=> _ !r. ·, I.I GHTI \ G=> 

--- - --- - ---- - DR,\ !KAGE - - - --- - - - - --- --- - - ----- - - - - - - -- - • - - - - -- - - - - - - - - - - - -
STORM SEWER=> 
MEDI A~ DTCH=> 

MISC DRAH,=> 

SIDE DRAffS=> _ CROSS DRA!\S=> _ KS IDE DITCH=> 
OL'TFALL DTCI!=> _ Ct.:RB ISLETS= > _ OTl!ER !\LETS= > 

_ RDIIY S\.'EEP=> _ 
---- ---- ----- VEGETATION/AESTHESTJCS - - - • - - -- -- - - - - - --- - - - - · - - -- - --- - --- - -
ROAD ~IOI,' I NG= > 
Ct:RB/Sw EOG=>_ 

SLOPE :10\.'I,G=> _ 
LITTER RE~IOV=> _ 

L\.\DSCA PI .\G=> 
TCRF CO\D = > _ 

AFTER ENTERISG RAT ! \ GS 0 \ T!I IS PA.\E L 

l~E:.: TR I ~el ! ~G= > 

PRESS E,TF.R KEY TO wR TTF. ,\ RF.CORO A.\D RETC:R\ FOR .\c'.\, RECC RD 

Aft~r you have c o mp leted ~t1 t cr 1ng of re cords and yo~ ~is h to v is l1t ll y 
i nspec t t he records 
Enter QE D 1 user id . SLR\'EY.DATA

0 

CHANGE ~ I 58 

OUTPUT Rf/ORT 

Fol lowing is a sample report l ist i ng ma intenance conditions for 

URBAN LIMITED ACCESS on a Di strict survey . lne report l i sts the 5 

el ements , each wi th its associated charac t er i stics . Each 

character istics shows t he number (#) of samples sur veyed, the number 

of characteristics t hat meet (YES) t he des i red maintenance condition 

and what percent (* ) that number i s 

report then lists the LEVEL OF 

elements. This value is computed 

of the total surveyed . The 

MAINTENANCE for each of t he 5 

us ing predetermined numerical 

values fo r each character istic . A f inal computation shows the LEVEL 

OF MAINTENANCE overall fo r the Type Fac i l ity surveyed . Reports may 

be produced by faci li ty type for a ma intenance area, a di strict or 

on a statewide level . 
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DATE 21MAY87 

L"'.1/lT '.I/AME : ALL 

FLORIDA DEPARrtE\'T OF TRANSPORTATI0'.11 
MAl:'-ffENANCE CDND!TIO'.\S STANDARDS REPORT 

COST CE\1ER ~O. · ALL 
TYPE MAINTENA~CE PROGRA'.1: URBAN LIMITED ACCESS 
GEOGRAPHIC AREA : DI STRICT MIU.GE EVALUATED: 52. 7 
!:VALUATION PERIOD JUL THRU OCT 1986 - 1987 

PAVEMENT TRAFFIC SERVICES 

·------- -- -------------- -------- -- -- -----
ft YES fl TIS 

POTHOLES 27_ 26 96 RAISED MARKER 27 0 

JOl~"TS 13 8 62 STRI PING 2 7 JO 
PAVT VOIDS 13 13 100 PAVT SYMBOLS 9 6 

EDGE RAVEL 7 7 100 GUIDERA I LS 16 14 

R~TIING 17 17 100 ATTENUATORS 0 0 

CRACKING 2) s 19 BARRIER WALLS 2 2 
DEPRESS IONS 27 26 96 \/ARNING SIG'.1/S 8 5 

STR!?PJNG 17 I 7 100 REGULAR S IG'.1/S 12 10 

SHOVING 17 11, 82 nso SIGNS 1 7 13 
PAVED SHLDRS 2S 4 16 HAZARD MARKER 22 6 

S JGN LIGHTING 3 3 
HWY LI GHTI :,iG 15 7 

ROAflSIDE 
------- ------- -----

I) YES T. 

SHOULDER SOlL 26 3 12 DRAINAGf. 

* 
0 

3 7 
67 
88 

0 
100 

63 
83 
76 
27 

JOO 
47 

FRONT SLOPES 26 13 so ----------------------------
TUR:,iOUTS I I 100 II YES .. 
SIDEWALKS I 0 0 STOK~ ORAi:,/$ 2 I 50 
BIKE PATHS 0 0 0 SIDE DRAINS l I 100 
FENCES 26 16 62 ROADS IDE DITCH 2~ 13 54 

MED I AN DITCH 23 2 1 91 
VEGETATIO:,i - AEST:!ETICS OUTFALL DITCH I 0 0 

------------------- CURB !~LETS 8 6 75 
I/ YES T. OTHER INLETS 19 9 47 

ROADS IDE MOW 27 0 0 ~ ! SC DRA lN ST 12 3 25 
SLOPE MO\..' I~G 6 0 0 RD\iY S\iEEPING 27 2 1 78 
LANDSCAPING 7 0 0 
TREE TRIMMING 27 17 63 
CURB/ SW EDGE 4 0 0 
LITTER REMOVE 27 l2 44 
TURF CONDIT IOI\ 2 7 0 0 

LEVEL OF MA I \TI~A~CE 0\ EACH EI.,c!ENT 

PAVE~IE~, 74 
s0/\0S !DE 39 
TRAFFIC S?,RVICES 48 
DR,\,,AGE 64 
VEGETAT!CS - AESTHETICS 23 

LEVEL or MA!\7"?,,A,CF.: 

t;R 9A\ Ll '.l! TED ACCcSS 54 
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APPEND IX I 

Statistical Analysis of MCSP Rati ng Procedure 

Thi s is an analysis of the Maintenance Conditions Standards Program 
(MCSP) , relati ng to the current collection and ass imi l at i on of data . 
There had been questions raised as to the statistical val idity of the 
rat ings generated by t he use of this program and whether t hey were 
representa t ive of t he roadways found t hroughout t he state, distr ict, and 
each indi vidual mai ntenance yard's area of responsi bility . This repor t 
attempt s to answer t hat question, answering not on ly i f the ratings are 
representat i ve, but why t hey are r epresentat i ve. 

Thr ough the use of the Fl ori da State Un i ver sity Statistical Consul ting 
Center, and its Direct or, Dr . Duane Meeter, the statistical mechanics of 
the MCSP were found to be valid, with a couple of minor except ions and 
additions that expand the area of ana lysis . 

The sampling of t he var ious. mil epost stations for each maintenance yard 
was found to be sound, provi ded the samples were selected i n a true 
random fashion, which i s the curren t method of selecting samples with in 
t he MCSP . 

A question had been ra i sed as t o the differences i n sample size among 
the different character istics by mai ntenance ya rd. This had been a 
concern to the facilitators of t he MCSP , but it was found to be alright 
if the amount of sampl es by char acter istic adequately represented these 
charact er istics in the popul at ion. In other words, if the propor tion of 
the characteristics in the sampl e matched the proport ion of 
characteristics in the population. 

If a sample mi lepost station i s deleted because it fal ls on a bridge or 
an ar ea under construction , the mi l epos t station next t o it should not 
be selected because that means those segments next to br idges and 
construction have two chances of being sampl ed , which defeats the 
concept of a s impl e random sample . To c ircumvent this problem , the 
sample size should be made slightly l arger (say , 35 or 40) than the 30 
now selected for each facil i ty type per maintenance yard . When a sample 
is deleted because it fa l ls on a bridge, the 31st sample can be 
subst i tuted in its pl ace for a replacement, thus preservi ng the concept 
of s impl e random sampling. I f none of the first 30 random samples fall 
on a bridge or on a segment under constructi on, on ly use those first 30 
random samples . * 

When it is time for an MCSP rating t o be calculated for eac h 
main tenance, distr ict, and statewide areas, a small change in the 
current method of anal ysis needs to be made. Instead of the "numerical 
level of importance" of each charac ter istic being mul t i plied by t he 
"percent meeting s tandards " of each res pective character i st ic, the 
"numerical level of impo rtance " of each characteris tic needs to be 

*Adopted effective July 1, 1987. 
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multiplied by the number of each respective characterist ir meeting 
standards. This will enable a small amount of skewness to re eliminat ed 
from the data. This step is done on the facility type/mainten~nce area 
level. 

On the facil ity type/maintenarce area level, each milepost station 
sampled srould have its own MCSP rating. This is done by multiplying 
each "yes-meets standa rds" by its individual "nume rical level of 
importance" and totalling these numbers for each individual milepost 
station. Next, take the "no-does no t meet standards" and multiply them 
by their i ndividual "nume rica l 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 i mportance: 10 8 8 6 8 7 8 7 8 7 7 6 5---7 8 8 7 9 9 9 9 8 7 7 7 6 
"yes" or "no": Y - - - Y Y Y Y Y Y NY Y---Y NY - - - - - - - - - -

Level of importance: 6 6 7 6 6 6 6 6 5 5 5 6 5 6 5 4 5 4 5 5 
"yes" or "no" : - - Y Y - - - - - - - Y - N - - Y - Y N 

Points "yes": 110 
Total Points "yes" and "no": 136 

110/136 = 80.9 MCSP Rating for 
this milepost station. 

These changes are made to enable an. analysis to be taken based on the 
variability of the data. The vari abi lity of the data is easier to 
compute if each milepost station has its individual ratings computed and 
examined.* 

Two of the most important statistical characteristics of any 
distribution of observations (such as the 30 individual rati ngs of a 
maintenance area's Rural Limited Access facility type ) , are its measures 
of central tendancy and variability. Measures of central tendency give 
information 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 th~.t exist amcng the scores, 
measures of variability are used. Two measures of variabil ity to be 
used in t he 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 wi ll fall less than one standard deviation on 
either side of the mean. 

The term "sU1ndard 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 orr a mean (X), or 
average was f rund for these 30 samples, and this process was rereated an 
infinite number of times, each time having a new mean COffiputed, it would 

*Adopted effective Ju ly l , 1987. 
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be found that the mean of this infinite sampling distribution would be 
t he true rating and the standard deviation ~ :his infinite sampling 
distribution would be the standard error that was computed earlier from 
only one sampling distri bution. 

What all of this means is that a confidence interval can be computed, 
using statistical tables, that will give a range wher e the actual MCSP 
rating will be found. This confidence interval . 1n 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. When the confidence interval i; 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 val id, then the MCSP rati ngs by facility 
type can be averaged for each ind ividual ma intenance yard and t his 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 t he rating for the individual 
maintenance yard, it should be followed in computing the rating for the 
district and statewide levels . The best way would be to use the 
individual milepost stati ons' 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 rat ing would be computed for a Rura l Limited Access 
facility type, for the first period, 1986-87. It gives the actual 
rating (71.3) and the 95% confidence interval (68. 71 t o 73.89), wh ich is 
t he range t hat the true MCSP rating most probably lies i n. The standard 
deviation of the example (6.961) gives a measure of dispersion of the 
sample scores, indicating that 66% of the scores l i e withi n one standard 
deviation on either side of the mean (71.3). 
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Mi le Post Stati on 

34 . 0 
33.3 
32. 7 
31. 5 
31. 4 
29. 7 
25.9 
25.2 
23. 7 
21. 6 
21. 4 
19. 3 
19. 2 
14. 1 
14.0 
13.9 
13. 8 
12. 7 
12. 1 
10.9 
08. 5 
07 . 7 
06.4 
05.8 
05 . 1 
04.2 
02. 2 
01. 7 
01. 2 
00. 8 

Individual Sample Method 
First Period 1986-87 

if Yes /IHJo 

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 /16 1 
88/134 

102/141 
116/169 
147 /216 
146/204 

MC SP Ratin~ 

80 . 6 
85.1 
74. 5 
68.4 
75.8 
72.9 
64.5 
85. 8 
75.4 
84. 3 
71. 1 
73.5 
74.1 
71.0 
63.0 
76.1 
74. 6 
65.7 
57.1 
66. 5 
72.4 
66.7 
62.5 
71. 4 
60.2 
65.7 
72. 3 
68.6 
68.1 
71. 6 

Mean (average) MCSP Rating: X = 71 . 3 

Ran ge (highest rating minus lowest rating}: 85. 8 - 57.1 = 28.7 

Vari ance= il__ = Sum of squares 
n - 1 Degrees of freedom 

s 2 represents vari ance . 

Standard deviation= ~48.46 = 6.961 

s represents standard devi at i on . 

Standard error = ~ = 1· 27 
-J}o 

sx represents standard error. 

1405.37 = 48.46 

29 

The . 95 confidence i nterval is X ± t (si<:), where t = 2.04. 

Our confidence i nterval is 

71.3 ± (2.04)(1.27), or 
68. 71 to 73. 89 

The true MCSP rating for the Rural Limited Access facil ity type probably 
lies between 68.7 and 73. 9. If mor e precisi on Is needed , a larger 
sample is required. 
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ICAl'E N. HENOER$0N 

S£CRETAAV 

March 3, 1987 

MEMORAN DUM -- - -- --- --

j:'t;Jc~ce Engineers 

F'OCt-1: fJ. 10. Poberts, State Maintenance Engineer 

SUBJEX;r: Safetv Procedures for Maintenance COnditions 
(f-C5Pi SUrvey Personnel 

'ID: 

Starxlard Program 

The attached procedures were recently approved by B. G. Mcrris, 
State Safety Engineer and DI\S William F. Ventry for Traffic Count and 
Vehicle Classification field personnel. Because the r,csp teams are exposed 
to these sam, hazards your M::SP 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 John 
Anthamatten. 

JWR/lvn 

cc: M::SP Engineers 
B. G. lbn:is, State Safety Engineer 

APP ENDIX I I 
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TRAFF IC COUNTING AND VEHIC LE CLASSIFICATION PROCEDURES 

All new traffi c tech nician s wi 11 be provided a mini mum of 2 weeks tra ini ng 

by accompanying an experienced fiel d t echn ician ,-,ho i s coll ect ing traffic 

data. Furthermore , the supervisor sha l I go over these job p rocedur es •.-i ith 

new personnel before they are a l lowed i n the field . Al I f i e ld personne l 

wi 11 be provided t r aining in f i rs t ai d techn i ques. 

All FOOT vehicles used to collect traf fi c data will be equipped w i t h t he 

follow ing equipment: 

1. Four way f lashi ng l ights 

2. A mi n i mum of 2 yel l ov1 st robes mounted on a I ight ba r , positi o ned at 

the veh i cle ' s mid-section . 

3, T\vo-\vay rildios to faci I ita te sa fety and operat ions I commun ications . 

~- Triangular safety s i gns mo unted ins ide r ear doors, so they are 

vis i ble when the doo rs a r e open . ~ 

5- Firs t aid kit 

6. F ire extingu i she r 

Optional 

12/4/86 Bureau o f Transportat i on 
Statistics 

All FDOT pe r sonne l who gathe r traffic co unt/vehic l e classificati on data vi ii I 

f o l low t hese j ob sa fety p rocedures: 

::icat Belts will be \'IO rn duri ng Lhe opera tion of a l l D. O.T. veh icles. 

Ora~ Safety !Jes ts and U. L . approved sa f ety g_l asse2_0·, o r safety presc r i pt ion 

glasses wi 11 a l so be wo rn d uri ng field ope r ations . 

Reflecto rized Safety \Jests wil l be worn during l ow visibi l ity s it uati ons. 

Vehic le~ will be u sed in t he fo ll owing manner: 

Turn~ and ye l l ow r oof mounted strobe~ 1-,i 11 be act i vated as the 

t r affic count vehicle approaches the work site, usually 500' - 1000' i n advance 

of the site. Four \<Jay f l ashers wi 1 1 be acti vated at \-1or k s i te and remain 

ac tivated unt i I work is comple ted. The prope r turn si gna l w i 11 be act ivated 

whe n leaving t he vmrk s i te . St r obe I igh t s wi I l a lso remai n activated a s 

vehic l e leaves work site and r e-en t e r s tra ffic f low . After safe ly re - enter i ng 

tra ff ic flow, st robe I ights wi 11 be turne d off . 

Vehicles wil l be parked \vherever , i n techn i c. i an 1 s jud~cmcnt , t here i s t he 

most room t o safely park the veh icle. The veh icl e wi I I be pa r ked a minimum of 

f our f eet f rom the edge of t he pavement. 

When setting or retrieving hoses, never s ta nd i n t ravel lanes . When p l ac i ng 

equi pment, observe traf f i c in both d irections on und i v ided h ighways. Face 

on-comi ng traf fic o n d ivi de d h i ghways . 

;': Option.:i l 

B·1r e.:i u of Transportat i on 

Stat i s ti c s 12/4/86 
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When crossing roadway , t echn 1c ian s houl d wa ; t for a safe break i n t raff ic. 

Never try to 11 beat 11 tra ff i c. Be pat i ent and be s afe ....,,hen cross ; ng t he roadwily . 

Never at tempt to s top o r d ivert traffic . 

Fie l d techni cians shal I use disc re t ion rega rdi ng their safety i n hazardous 

si tuati ons due t o dense fog . heavy ra i ns , and I igh tning p reva len t condi ti ons. 

If the techn ician consi der s himse lf in dange r by t hese condit ions, he s ha ll 

disconti nue ...,1ork , s eek sufe s helter and not ; fy the supe rv i sor as soon a s 

possible. 

Tec hni cian shal l adv ise superviso r when t here i s a need fo r a two- pe r son 

operati on to s afe l y set equ i pmen t. The supervi sor s ha l l i nves t igate any such 

repo r t, and ma ke a f;na l decis ion abou t the site be fore t he operat ion i s 

under taken.~ 

Ni ghttime opera ti ons wi 11 be conducted wi t h a two-pe r son team. This wi 11 

p rov ide an add i t io na l person fo r safety an d sec ur ity, as 1,ell as to ligh t t he 

work a rea. Reflec t o r i zed safe ty ves ts wi 11 be worn . Ligh ti ng wi 11 be prov i de d 

by a handheld fl ou rescent lamp, which wi 11 ca st a nori - direct ional , non - glare 

1 i ght 

MC SP t earn om i t. 

12/4/86 Bureau of Transportation 
Stat i stics 

Di sc i pl i nary ac tion 1.-1 i 11 be taken agains t anyone not f ol lowing safety 

procedures speci f ied for thi s t ype wor k. These disc i p l inary act io ns wil l 

be i n accordan ce wi t h DOT discip l i nary standards, a nd range in severity from 

a wr i tten repr imand to d i smissal. 

12/4/86 eureau of Transpo rtat ion 
Sta t i s tics 

~ 
<,.> 



APPENDIX III 

RETENTION AREAS - A retention area is designed to coll ec t large volumes 
of storm water r unoff at a certain point and reta in it there to be 
di sper sed by evaporation and percolat i on . A review of t he construction 
pl ans will be required to determine original c ross section. 
Measurements f rom 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 t he des ign capacity causes th is characteri stic to be below 
t he desired main tenance condition. 

DETENTION AREA - A detention area i s designed to temporarily detain 
l arge volumes of storm water runoff so suspended solids can settle 
before the water i s all owed to spill into natural waterbodies. A review 
of t he or iginal construction plans will be required to determine 
or ig i nal cross secti on or capacity. Measurements can be made the same 
as RETENTI ON AREA. Siltation of more than 10% of the design capacity 
causes this characteris t ic to be below the aes,red maintenance 
condition . 

SILTATION DEV IC E - The siltation device or silt bas in is intended to 
trap si l t and sand washed i nto storm sewer systems . They are of var ious 
design and size but normally are constr~cted at the end of a piped 
outfa ll or storm drain syst em. Basically , they are composed of four 
sidewalls with a flow line lower than t he outfall to allow sediment or 
silt t o settl e before t he wa ter is al lowed to cont inue to a natural 
waterbody. They may al so be constructed wi th debris fence , oil sk iITITlers 
and weirs. Measure t he length , width and design depth to determine the 
or igi nal vol ume . Siltation of mo re than 101 of the design capacity or 
any damage t hat allows t he device not to perform its des ign function 
causes th is characteristic to be below the desired maintenance 
condition. 

\0 

"'" 



APPENDIX G 

LOUISIANA INSTRUCTIONS FOR ANNUAL ROAD INSPECTION 

~ 
- ~"° ~~-•)""'_;- STATE OF LOUISIANA 

REF"£RRE O T O 

I ~ ..:· DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT 

INTRADEPARTMENT A L CORRESPONDENCE 

(504) 379•1501 
..,__, October 8 , 1986 "C:"'1!:"AEP 1"0A • C l 10N 

A NS .. (" "0R ..... SIC.NAT Vllt [: 

ANNUAL ROAD INSPECTION 
AND MAINTENANCE I~VENTORY 

lf' O • JIC.N• TUl<IC 

AC TUllt .. 'tO .,.E 

Pl.t A JE ~ EE._.£ 

1'"0"1 A ~P,tO\I A L 

P l. I[ • St A 0YIJC .,. II: 

MEMORANDUM TO: o• -----O• 'TC---
- ---- OAT[----

EACH DISTRICT ADMINISTRATOR 
A'ITENTION: DISTRICT MAl~TEI\ANCE ENGINEER 

Attached are instructions and inspection forms for the Annual Road 
Inspect ion, Addi tional forms are available from the Ma i ntenance Planning Unit 
upon request . 

Comp leted inspection forms should be fon,.iarded to the Dist rict Business 
0 ff ice for transmission. There should be no transmission de 1 sy wa it in& for 
the entire District Inspection report since the data f or each parish gang can 
be t ransmitted immedia tely fol lcx,;ing the parish inspection. 

District Business Managers are r eques ted to not ify the Planning Unit ~hen 
the Inspect ion data transmission is completed for each gang. All Inspection 
data should be transmitted us ing transaction Hl'<"RI by December 31 , 1986. Forms 
should be returned to the Dis~rict ttaintenance Engineer. 

Please advise if further information i s needed . 

VA:jhh 
Attachments 

cc: Mr. E. P. \iaguespack 
Mr. John Me lancon 
Mr . L. N. Hunsinger 
Mr. Sam lihitthorne 
l'!r . J orge J, Ribas 
Mr . S. C. Shah 

u 
VERDI ADM , P,E. 

DIRECTOR, CONST. & MAIN, . DIVISION 

w/ atts. 
w/atts. 
w/aus. 
w/atts. / 
w/atts../ 
w/ atts. 

Each District Business Manager w/atts . 

M2·a l · l 

O • Tt 
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I. 

II. 

INSTRUCTIONS FOR 
ANNUAL ROAD INSPECTION 

Attachment 1 

Rev. 9/85 

General 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

Quantities to be reported on the Annual Road Inspection 
are the amounts of material or uni ts of work that are 
required to repair conditions found at the time of 
inspection. Do not anticipate futu re needs. 

Standards published in Maintenance Standards Manual 
determine when a road condition requires repair and the 
extent of repair. 

When road conditions are such that needed repairs 
exceed the capabilities of the Parish or District Wide 
Gang and should be repaired by Construction Contract, 
the quantities for those repairs should be listed by 
special note and not within a maintenanc e function, 
exce pt for Function 632 which is expected to be by 
contract. 

Attachment A lists functions, conditions and units for 
the inspection. 

Multiple forms for a control section will be required 
if: 

(a) Length exceeds 14 miles 
(b) Roadways of divided or multi-lane highways 

are inspected separately. 
( c) Frontage r o ads are inspected separately. 

If a control section needs no maintenance, fill in only 
the heading and ENTER FUNCTION 000 FOR TRANSMISSION ON 
THE TERMINAL. 

Right justify and Zero pack all fields used. 

Example: (a) 

(b) 

Control section 
written "00601". 
Ten tons of h o t mix 
be written "010 11

• 

"six-one" must be 

in function 412 must 

8. For any additional information contact John Melancon 
(line 425-1544) or Jorge Ribas (l i ne 425-1562) in Baton 
Rouge. 

Inspection Form 

1. Use only Inspection Form revised 9/82. 
attached) 

(Example 

Ml-FF-1 

2. 

3. 

4. 

5. 

Rev. 9/85 

Show District, Gang, Parish, Route and Control Section 
on each form. 

Roadway: Use ~ 
multi-lane, F for 
(See Note) -

for two-lane, D for 
frontage roads -and _Q 

divided and 
for o thers 

Dir~ction: Show d irection of Travel when making the 
inspection (N S E or W). This maynot a gree with the 
direction of the Control Section as defined by the 
Control Section Manual. (See Note) 

Beginning Mile: For thi s field, use the beginning of 
the control section as defined by the Control Section 
Manual (regardless of the direction of the inspection). 
For Control Sections up to 14 miles the Beginning Mile 
of the form is always 01. For control Sections longer 
than 14 miles and not more than 28 miles, a second 
form will be required on which the beginning will be 
15, etc. 

NOTE: Roadway, Di r ection, and Beginning Mile are required 
to uniquely identify each report. 

6. MRM (Mays Ride Meter) data to be entered when 
available. 

7. C.S. Leng th: Should b e the length defined in the 
Control Section Manual for each Cont:rol Section. 

8. 

9. 

Functions: As shown on the For m. There is space at 
the bottom for an additional functi o n if required. 
Circle or underline the functions used on each form. 

Units: Observe very carefully how the unit is defined. 
For exampl e, the unit for function 416 is 10 tons. If 
200 tons are regui red in a mi le then it must be 
reported as "020" not "200 ". ( If reported as "200" 
it will be 200xl0 = 2000 tons). The same care must be 
taken when the units are 1/lOth 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 a ny special com.'11ent about a function, write notes 
up to 50 letters (including spaces between letters) on 
the back of the form. To avoid error write the notes 
in numerical order corresponding to t h e n umbers already 
written in the front of the form . These notes can then 
be entered on the screen with the function. 

Ml-FF-2 

'° °' 



III . Reporting Inspection Results 

l . Districts will enter information 
terninals using transaction MNRI. 

Rev. 9/85 

directly into 

2. Notify Baton Rouge when a ll data is entered for a gang 
so that summary reports can be prepared. 

Ml - FF-3 

Rev. 10/ B4 Attachment A 
AN~'UAL ROAD INSPECTI ON 

SUll)iAJ!Y OF RECORDABll CO~"DITIO~S 

·• • u n CONDITION ~ 
B!Tu111NOUS SURFACE 

4 12 Pot.bole. Sever e d eprt:ss ions 
Patching e.nd distortions, Pot.holes I edge rutting: . 

414 Hand Medium-siz.t: a reas of se.vere depression. distortioo. 
Leveling 

O~"t \JIIIT 
COll\"T FOR EACH 

I Ton 

1 Ton 

415 Seal 
Coat 

Extensive areas of raveled. pitted of oxidiz.ed surface. . 
Restoratioo to improve sk id resistance. 

1 Mi l e 

416 Machine 
t..veling 

417 Surface 
Replace, 

Extensive surf . irregulari ties such as depressions, 
distortions and rutt ing. 

I s olated a reas of broken C. severely cracked p avement.. 
Limited base failures. Replacement of bituminous 
concrete s urface after bas e r epair. 

418 Cutting/ Bumps or humps on bituminous surfaced road1o111ys. 

421 

422 

424 

Burning 
Bumps 

Patching 
Surface 

Premix 
Patching 

Roadway 
J t. Rpr . 

CONCRETE SURFAr.£ 

Broken slabs. Final Repair of blowups . Edge 
punch outs on CRCP. 

Severe s pal ls. Surface irregu Jari ties. t dge punch 
outs on CRCP. 

Life l ess jt. mate.ria l. Non · coc:ipressible mat erial, 
Water penetrating joints. Minor spalls along joints. 

425 Exp ans ion Bridgl'! e.nd joint c losed to 3 in. or less. 
Jt . Repr . 

441 Patching 

442 

443 

Nonpaved 

Resbapin& 
Nonpaved 

Restoring 
Nonpaved 

11\o'R.'1-G•l 

SHOULDER 

Rutting •t driveways. mai l boxes &. intersections. 
Edge ruts. 

Minor edge ruts. 
s houlde r I l ope, 

High shoulders. Loss of 

Rutting on shoulder. 
& c.ross•slope. 

Restore to origina l grade 

10 Tons 

1 Ton 

1 Location 

I Cu. Yd. 

I Too 

100 L. Ft. 

I Lo. Ft. 

I Cu. Yd. 

1/ 10 Mile 

10 Cu. Yd . 

v:, 
-.J 



444 Cutting/ 
Hauling 

445 Premix 
Patchin& 
N.P. 

452 Premix 
Patching 

455 Sea ling 

---
---

463 Clean 
Ditches 

High shoulders. 

Rutting a t driveways, mail boxes & in'tersections. 
Edge rut.s. 

Potholes. Breaks or settlement. 

Deteriorated conditions. Raveling. oxidat:ion & light 
al 1 igator crack. 

ROADS !DE A.\'D DRAINAGE 

Yegetat ion blocking ditches. Silt changing flow line. 

464 Mac.hinicg Partially filled ditches. 
Ditches 

471 Brush Brush at curves, bridges. fences. intersectioos 
Cutt.int and signs. 

473 Litter Debris on roedside. 
Cleaning 

531 Pavemen't. 
Striping 

533 Signs, 
Guide-

TRAFF_l~RVICES 

No pavement mar-ki..ugs . Worn or faded markings (more 
than SOt worn). 

Replace:nent, repsir, a lterations, repainting, 
reset ting or cleaning. 

posts 
Delineators 

534 Servicing 0&.maged guardrail or median barrier. 
Guard
rails 

542 Se rvice 
Crash 
Protection 

632 Overlay 

!r•1t~-G-2 

Crash attenuators oeed servicing or 
repair. 

MAJOR WORK 

Surface deteriorated beyond normal 
mainteo&nc.e 
capabili ty. 

1/10 Mile 

l Ton 

l Ton 

1 Mile 

1/10 Mile 

1/10 Hile 

1/ 10 Mile 

1 Cu. Yd. 

1 llile 

1 Location 

1 Location 

1 Location 

100 Ln .H. 

\0 
00 
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0 1 IIER 
FUNC. .-s-T 

Date _______ _ 

Di st. Gang Parish Route No . 

ROAD INSPECTION AND MAINTENANCE INVENTORY 

Cont. Sect. Roadway DI rect Ion Beg.Ml le MRH (PSI) 

Rev. 9/ 82 

C.S. Length 

*N 
0 

IN SPECTORS · *RECORD NOTES ON OACK OF FORM T 
(FOR 1 UNIT WRI TE 001 IN BLANK) E 

L I 3 I 4 I 5 I 6 I 7 I 8~ I 10 I 11 I 12 I 1Ll~1_1j _I_§_ ,-,,.__1...v, 
runc tion 001 Unit= IX X XIX X XI X X X I X X XIX X XIX X X IX XX XX XX XX XX XX X X IX X XIX X X IX X X I 

MILES· 

412 Pothole 
Patchin□ 

414't.jiricf 
1 Ton I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Leve Ii no 1 Ton I I l I I I I I I I I I 
415 Seal 

I I I I I I I I I I I I I I I I 

__ Gg~_J 1 Mi I e I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
416 Machine 

Leve I i no 10 Tons I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
417 Su rfa ce 
__ R_qp_!Jlcemen t 1 Ton I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
418 Cu tt ing/ 1 Location 

Aurnino Oumos I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
li"21 Patcn1 ng 1 Cubic 

Sl• r f .ice Ya rd I 
422 Prcimix 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 

__ P_il_!.Ch i ng 1 Ton I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
4 24 Roadway Jt. foo Li near 
___ R~P..!!.l r Fee t I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
425 Expansion 1 - L inear 

,)t, Ren11 ir root I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
441 Patching 1 Cub i c 

No npilVCd Sh. Ya rd I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ll42 Reshaping 17io 
__ Nunpyvct.l Mi I e I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
443 Re s t oring 10 Cubic 

Nonp_aved Ya rrts I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
411 4 Cu tt ing/ 1/10 

!lat• Ii no Mi l e I I I I I 
445 rrciri'1 x 

I I I I I I I I I I I I I I I I I I I I I I I 

P,1 tch. 
452 P-rem i X 

N . P. 1 Ton I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

P;i tch , Paved 1 Ton I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
455 s ,:a I i ng 1 Mt le 

Shoulder I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
463 C lean 1/ 10 

Di tches Mi le I I I I I I I I I I I I I I I I I i I I I I I I I I I I 
464 M.ichining 1/fo 

Ditches Mi le I I I I 
ii"7113ru -s Ii 1/10 

I I I I I I I I I I I I I I I I I I I I I I I I 

Cutting Mi le I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
473 Litte r 1 Cubic 

Cleaninn Yard I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

531 P.i vemcnt 
_ __ s _t_rj p____i_!l_g___ 1 Mi I e I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
533 Signs, Gu ide 
___ Pgg~_._Qg l in. 
534 Serv icing 

1 Location I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Guard ra i I s 1 Loca tion I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
542 Service/Crash 

Protect ion 1 Location I I I I I I I I I I I I I I I I L I I I I I I I I I I I 
632 Overlay 100 Linea r 

Feet I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

' I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

'° '° 
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APPENDIX H 

OHIO RECORDABLE CONDITION MANUAL 

September I 980 

(Replaces Appendix B of the S1udy of Highway Maintenance 
Quality Levels in Ohio manual, December 31, 1970.) 

RECORDAJ!LE CONillTlON MANUAL 

lNTRODUCTlON 

This manual describes highway c onditions wh i ch are referred to as "Recordable 
Co ndit ions . 11 

The recordable c ond itions arc not necessarily maintenance deficienc i es. Only 
a s ample of the highway system will be surveyed so 1t is i mportant t o follow 
the procedures outlined in t he manual c l osely. 

The purpose of the recordable condit i on survey is to deve lop numerica l data 
f rom observa tions and measurements using a sample of the Ohio highway system. 

The procedure followeJ in making a recordable condition survey varies for the 
different highway elements, This is necessary because certain conditions 
occur , ,i th a greater f requency than others. 

The. sample section s d es igna ted f or the recordable c ondition S UC'VCY are a randorr 
selection of highway segments whi ch e ncompass all highway types and all countiet. 
throughout the State highway system. The s tarting milepost location and the 
l i mit s o f the sectio1, are specified for each identified sample sec tion , 

A list o~ the sample sections t o be surveyed \Jill be provided by t he central 
office. The list wi ll identify cacll section by distri c t, co~nty, r oute type, 
rou te nu10.ber and sta r ting milepost. 

The measurements for t!ac h of the recordable conditio ns <H'e dE:'signed to be f ull 
units o f the c ondition. The def in i t ions spec i fy what t h e applicable un:i. t wi 11 
be. for each c c ndi tion. For cxampll~, .::J s sm:ie that a unit o f recordabl e cond i tion 
i s defined as 100 l ineal feet o f t he cor1<lition and 260 f eet o f the condit ion i s 
observed, Tl1e correct number of ut1iLs Lo be tw t ed for this r eco rdable condi tion 
i ~ three (3) un its . 

Condition: 

Description: 

0 
Pavement Deterioration 

Any Deterioration Which Exceeds Two I nches in De pth and 24 
Square Inches in Area or Ex?oses the Base or Reinfo rc i ng 
Steel. 

Scope of Observation: All of the pavement surface in the s ample section 
including the edge .line. 

One Unit o f Count: Each two square yards of the condi~ion ; isolated 
potho l es 2 (t x 2 ft dimen sion or 4 ft . 

No t es : Any deteriora tion of the pavement surface r eq uiring 
immediate repair is a recordable cond i tion . 

A t wo-man team is requi red, one d ri ,1 i n g , one r ecording 1 and 
bo t h obser ving . Whe n a recordable pavement deterio ration 
is encountered, it wil l be necessa ry to stop the s urvey 
vehicle a nd pen;unally exarr.ine the l ocati on t o secure an 
accurate measur e o f th e units present. 



Ccn<lition: Pavc-mcnt Obs truction 

Descripti on: r111y Obj ect Wh kh C3nno t !Sc Safely Driven Through or Over. 
Glass Containers, Blow Up!;, Cu lver t Sags , and Objects ) 
Inc hes or More in He ight Arc Obstructions . A !S l ow lip 
Extendint lnt o Two Lanes i~ Two Uni t s o f Deterioration. 
Hard Ob ject~ o f Any Size a nd Soft Obj ec ts Lat!;Cf t han 
3" x 6" a r e Considered Obstr uc t ions. 

S<._ope o t Observat i on: All oi the Pavement Surface of the Sample Sect i o n, 

One Unit of Count: Ea c h Spot Loc.a lio11 Whe re One or More Obstruc t ions 

Notes : 

are Prc:-;NtL 

A pavemen t obs t r uction is a L.On<lition a ssociated with th~ 
pavement surfac~ wh ic h adver sely affec t !) user safe t y . Two 
tires in close proximity in c>ne lane r e present 0 11e unit 
whereas two tire~ iu e ach o f the two l.:incs repr(!s cnt c"'·u 
uni ts o f obs truct ion . Ot her exampl e s of pavement obstruc tions 
include dead .inim.J.ls , trash and pavement blow ups . 

i>c1vement nbtitruct i ons ~hou .l<.i be recorde<l for all lanes uf 
p.1vcment 1 driv ing at 40 mph . /\ tt.,·o - mnn t eam is required, 
one driving , o ne reco r ding , and ~oth observing. 

Condition: Pavement Flushing ( Bl eed i ng ) 

Description: Any Pavement Flushing Exceeding One Square Yard in Area 

Scope of Observation: All o f the Pavement Surface of the Sam~l e 
Sect ion. 

One Uni t of Count: Each 100 Lin~al foet of t he Co ndition i n Each Lane. 

Notes: Pavement flushing causes :;lipperines :; due to a reduction 
i 11 skid r~~istancc cnuse<l by the presence of excess 
bJ tumen on the pavement surface . Any conditi on that 
requi r es t reatment s hould be considered. 

Paveme nt flushing can be observed for cwo lanes of 
pavem<' nt driving at 40 mph. A two-rn.1.n t eam is tt-quired , 
om.' dr i v i ng , one reco rding , a nd both obse rvin)~. Au 
a<l~qu.::itc estimate of U1e numbe r of units present c., n be 
e s tablished by s l o wing to 10 mph when a slipp<' ry conditio n 
is encountered. 

IOI 
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Condition: Pavement Striping Deterioration 

Description: Striping in Excess of 20 Lineal Feet is Faded , Missing or 
Docs Not Oe.1.. ineate the Pavement Edge or Center 

Scope of Observation: All o f t he 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 wliicb exceeds 
20 feet in 1,idth . Pavement s t r iping s hould be checked both 
during daylight and during night time. \./here lack of striping 
is extensive, cstlmnte the percent of the total survey section 
which requires each edge and center i:; tr ip . Mu l tipl y the µcrc ('nt 
of each edge .:md center line t in.es the t o tal mileage. The 
resulting mileage should be multiplled by t en to get the 

units. 

Maxi mum De.ter.i.oration : 

Lane: 60 

4 Lane Ui•1ided: 120 

6 Lane Divj ried: 160 

Condition: Pavement Auxiliary Marking Deterioration 

Description: Markings are Missing or Do Not De l ineate 

Scope of Observation : All o f the Pavement Surface , Curb and Dividers 
of the sample sec t ion . 

One Unit of Count : Each Locatio n \Jhcre Markings are Insufficient 

Notes : Auziliary markings will be found in schoo l zones, at 
railroad crossings, interc hange gore are ~s, and othe r 
miscellaneous roadway areas where specia l markings improve 
user saf ety. ihc markings s hould he c hf'ckcd bo th during day
light a nd during n i ght time . 



® 

Condition: Shoulder Dropoff 

!Jescription: Any Dropoff lletween Pavement and Shoulder Exceeding 2 
Inches in Depth and 6 Lineal Fee t i n Length. 

Scope of Observation : The Entire Edge of One Shoul de r on the Sample 
Section. For Divided Highways, Rate Both Shoulders in 
the Directio n of t he Survey . 

One Unit of Coun t: Each 100 Linc~! Feet o f t he CondiLiuu. 

No t ~s: A dropoff be tween the s houlde r and the pavement edge 
exct::eding tw·o inches and wh ich measures more than 6 
lineal fee t shou ld be c las~ified as one unit of s houlder 
dropoff. 

Shoul der uropoff should be recorded d riving a t 20 mph. 
A two- man t eam is required , one driving, one record i ng , 
and both observing. 

(j) 
Condition: Shoulder Obst ruc tion 

Desc ription : Any Obst ruction o r Hole Which Exceeds T"'o Inches in Depth 
and Twe l ve Inches in Diameter, or Exposes t he Base or 
Reinforcing Steel. Obs truct i ons Include Any Object Which 
Cannot be Safely Driven Through or Over . Glass Containers, 
Blow-Ups, Culvert Sags, and Objects 3 Inches or More i n 
Heigh t are Obstructions . Hard Obj ects o f Any Size a nd 
Soft Objects larger than 3" x 6 11 are Consider-ed Obstructions . 

Scope of Observatio n : One Ent i r e Shu u l der Area of the Sec t ion. The 
Shoulder Wid th for a Ts·o Lane Road is the ~'idth o f a Car or 
the Hreak in the ~lope Wbicheve r iti Le ss . On Divided 
Highways With Int ers t ate Type Paved Shoulder~ , Only the 
Paved Areas in One Dl rcctic,n of Travel Shall be 0bse r v.od . 

One Unit of Count : Eac h Spot Location Where One or More Obst n1 ctions 
arc Pr esent. 

Any obstruction associated with the shoulder sur face whic h 
adversel y af f ects us~r safety. One unit of obst r uc tion i s a 
si ngle item o r g roup of itl;!mS in one location . Examples 
include old tires, dead ani mal s, shoulder n.ater ial c.ind 
d r op- off$ lcs::. than 6 lineal feet in length. Drop-of f s 
should ht! observed o n both sides of the pavement ; !or 
d ivided higltways ra te bot h s l<les in direct i on oi survey . 

The d toulder ob:--:truct ion:; :~hou] J be rccu rd.:d for t h( 
s houl<lL'r sur face adjace nt co the dr i ving lane t ravcllin~ 
at 20 mph. A two-man t eam i:-; requ ired, 0!1C d rjv ir.g , one 
r ecording, , and bo t h ubs ervj ng . 
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Condit ion : 

Description: 

® 

Guardrai l Appeara11ce 

Any Rust i n g or Paint Di~;co l o ratio n W'hich Det r acts f r o rr. the 
Appearnnce of the Gua rdrail. Al so any Damaged Guard rail 
Outsid~ ttie Sampl e Section for Guardrail Dete r ioratio 11 
Shou l d be kated a~ Guan.Jr-ail Al,-lpea rt . .nlt:e . 

ScQpe of Observation: All Guardrail on t he Sample Section. 

One Unit of Count: Ea ch 100 Lineal F'eec W!ie-re t he: Cond itio n Exist s 

~ot c.s: 

Condi tio n: 

Description: 

Th~ r u sting or dlsco l or.:Hio11 q un.l i fy as,:) reco rd.3.tJ] e cond it ion 
i f t he y noticeabl y det rac t lrom the appearance of the guard
rail . Th i s must Ue a detractio n i.,:hic h the moto r ist 1,,,•ould 
observ e . 

Any r uns oi gua r tl ra J.l un e ither s i de uf t he r oadway s h1.H..1 l d be 
examined , dri v ing a l 40 m11h . A two- man team is required , one 
drivin g , une record ing , and bot h obscrv int-

Guardrail Det eriu ratio 11 

Any Guardrail Which Does 1'o t Pr operly Func tion ;is c1 Saf e ty 
Bar rier, Due to Damage ur De t erio r atio n of the l'ust , llc.Jrdware 
or Elemt'nL 

~cope of OhSt!:t'Vatlo u: The Firs t Six Kuns of t:u;irdru iJ o n tbe Sampl e St:ctio n 

One Unit of Count: Each 100 Lineal Feel S ec tiun Pi Gu.:.i cdrail l\il t~re t lic 
Co ndit ion Exists . 

No t e: Mil eage mus t be logged o n r C'cordable cond ition !'" l!por t from 
beginning o t section l o end of sixth run of guardrail. 

Guardrail dete riora tion i ncludes r o tt e n posts , bent ra i l , and 
pos t inst a bi lit y . One un it of ti1e co nd i t i on iricludes uv Lu 
100 li.nt:al tel.'t o f t h<• <·ond i t ion . Lac h run l) f guat·dL1i l 
must be per sonal l y inspec ted t o .ins 11rc i ts p:·ope:. r f u nct i o n j nc., . 
l'art icuL n· .:lttcnLivn ::,boul <l be giv~n to t he !jt;"Jhi I j t.y u 1 Ll a: 

post~ . 
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Condj t ion : Sign Dcc~rio r a t i o n 

Desc ription: Any Si~n or Si gnal Which Uocs Noc Prope r l y Function 

Sc-ope o f Observ a c..io n: All Signs Within the Saopl ~ Section 

One Unit o f Count: I:::ach S i gn Which Ooes Not Proi1er l y Function 

Sign de t erio ra tion i11cludes l oss of message o r any part 
thereof, dam.aged o r twis t eJ posts or :supporL ::;: J und any 
l oss i n r d lec tivity which pr events the s i gn from being 
c l early r ~ad t!itlie r <luring dayl i ght or darkness. 
App1.·opriate. dis t ances should be marked o n the pavement 
s urface s o that t he readibility of the s ign can be 
checked at specified speeds . If the • lgn cannot be clearly 
read at a speci f ied Bpced befo re the di :;tance mark on the 
vavcmen t is reac hed , o ne unit ui sig n f unctional fail ure 
should be noted . 

® 
C.ondtt ion: Vegct~t i oa Appearance 

l>~l!lc:.r l ption: Any flcvi al lvn Frnm l'ul1'y Including: 

A, Gt"o1,H h Cul Less Than Ii I nches 
8. KowJ11g !eyond Ditch 
C. Mov ing Thn:c feel Heyond Slop~ Break 
D. Gr owth t xc eed tng 12 Inches 

Sco vc o( Obser v:,t lon: AU Rv o.1dwa y and Hedio.11 ,; n S.1mµlt> ::iec tio n 

One Unit o f Count: l::..ach One- Fift h of .- M.il c ',ll1o! re. ueviat t on n .::curs 

No t es : 

2 l.ane 20 
Uivided Rural 40 
Di vtded Kes identi.i l )0 

Uur lnr the r c<.:01Jabll· coud 1tlon !>u r•,ey , t.ht- mo i.4:d ..;rl'.!..a .,_.i JI 
be ex.'.lflliucJ l o deter mine if :1101..-J ng prac tices have ..icv l..atcd 
trom s Landard policy . 

1"he e ntire n:o'oi(ld urea should Le e xami ned and devl.1 t ion:. truii: 
policy noted as a t;eneral condltlo n , I6()la ted dcv ia. tJons 
arc not a r eco r:d.1blc comhtlo n unlcs5 on obs t ruction l s 
h l J d en, L e , gu;JrdrHl l . Each urdt of recordable condition 
shuuld p r evul l !or 1/S o f a n.1 lc . Only t wo cla si;c s o( 
de..,.!a tiun c an l;!dst in <1 rtrch of a mile. (1) Tiu:' gr:tss 
wl 11 be coo l on~ or tco short. a n<l (2) t he ir.01,dnt: ca n be 
t oo CAtensivl! . 

Mo.., lng shall la: r .:ited (ro• t h t! !)ay ~n:riod1,. t h.at include 
Ma y l ~ th r u Uctobci- 1 5 uf e.Jch year . 

Mowlng in v i,,l at I.on o f t l1c ,:urr cnc d trective such as v lu.-.t<:l 
tc11c ks in t he dlt.cl, 1 i n~ is to be cou11tc J . 

Nv dt!duc:t Ion 1.1111 be ma<lt! !or over.::o\11n& ...,he n J ont:: .hy .'In 
a dj.1cer,t property ovner . 
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Condition: 

Description: 

@ 

Litter Appearance 

Any Tenth Mile Segment o f Sec t ion \./here the Countabl e Litte r 
Items Exceeds Ten 

Scope o f Observation: Bo t h Sides and Median Ar ca of tl1c Sampl e Sec t ion 

One Unic o f Co unt: J::uch Tenth Mile Segment Where Conditlo11 Ex.ists . 

Note!:i: 

Co:1ditio n: 

Uescriptlon : 

Drive at 40 mph <md i.:ount evt:ry o bservable piece of li tter 
that can b e detected f r om the veh i c le . A two-man tt~a m ii; 
rec1uire d, one driv ing , o ne r ecord i n~ , and both obscrvJng 
op1>osi t e sides of t he. ro..i.dw.:iy . A r eco rdable co ndition occur~ 
e v~ry time the count ~xc0edti ten i t ems on a t enth o f a 111i l e 
highway sect ion . Af tc r Lwu or Lhrce t ~n th mi l<.: :-a:..: t io n o ha ve 
been check ed i t should b<..! µo:,s i h le to 1:stablish the m 1wb~r 
of record able conditiot1s f ur t he ent i r e su rvey ticc t ion h y 
general inspection alone. 

Maximum L'nit ~ 

2 Lauu 20 
Divide d )0 

Dra inage Ditch Ob~truct i un 

Any Ditch Whe re 50 Percent o f the Cross Sect i o n is 
Obst ruc t ed. 

Scope o f Observ.:iti on : All Di tches o n the S3 mpl e SEctio n 

One Unit of Count: l·,..to...: h 100 L i nea l Fel! t of Ditch Where Cun <l itio n Exi5t!:i . 

Note s : A dra inag~ ditch obstrucli,,n c r eates a f unctio nal fail ure 
o f the di t ch. J\11 d itches should be su r veyed fo r the ent i re 
~ample ~ect i on . The ditches c an be ex.:.11ained t ravc: l ing at 
40 mp h . /\ t \Jo - m.:n1 t e a m i s requ i r ed , o ne driv ing , one 
recording , and eacl1 ol1se rving opposit e cross-sec tions of 
dra i na~I:.' ditch . 



l'.oud i L i on: 

lh:-sc ripLil1n : 

(.o ndi t ion : 

IJc:::crtption : 

® 

~11lv'..!r t 1..Hu Lruc Li v 11 

,\ny Culvcl"t llctving Ov..:1 50 l',-r .. i11 l uf i l ~ Su.l1 , , 11 

Vb!" LrucL.,•d 

Mj !l.'at,c lllll!il h 1...· lu~~.<·d n n H ,.=c,, 1 c: .1hJt.· '-011.11 1 0 11 l-.:Jh 11 t 

(ron1 bel,!.i1111.ing ,ll :,<!1.. Lion t u Lin• f i1 .... ll1, 11h•,-c l. 

,\ C l:l\·~rl uhstn1c ti, lll • fl'.Jt...: ~- , J l 11n1 l t u n .. 1I r ~l l l l.-l\.! 1~l 11.·11 

the ,1r i !, in :1l ,l ra i n.q.~.•· ~l•c t h,t1 i :; n:-,!uu.:d in t ' .-';\ t." !:> ' , ol 

:,O p,1 1..:enl ,,s a r i.::ail c 111 \.!tosi,:n, ~liJ'-:,. 1 .-. ,.-d i 11..:n:. , u1· 

d '-q-.• 1 iorati1111 u1· d.11·1,1;.·.,.· Ln , 111 y J, ip ,' 11r , 11\'.t'1l , 

II~ l lu ~11'1.,'~l s ol 1,1:: ,111·,·t,•1: •.l 1 1i 11. 11,1.. t. 11·: l i Li t. . 11 1, • 

,,b::.: ,-rvcr ~huu1J .Jriv,_. ~1.v,,.l / .111, i sU.)p ..1l int..._· , v . . L:, L,• 
d1vtk fo r i.; 11lvt•r t p i1w . 'lhL' ~h11l.d J1._• r ~;Ii, 11l d Ji ,. ,.ilkv.J 
if 11-.:c l!s~ary bt~<.·.w: ,.,_. 1110~, t t ,1i lu1L":i .... , ill h1.. ,1•,~,11 , i.1t1..· .. l ,.,,,- 1 LL 

Lili.• st.1.1.1 11..: i; t pip1..•~ wl dc h 1wu.1J l ly ►:,, l lll lh1 l i c-.:J. 

@) 

Culvert Uete ri u ralion 

A11y Ui.•tcriv1c1t i ot1 !:x<.:l!r·J i n~ Two l nclie$ i n Dcl)th anJ 21, 
~q11'"1Ce Inch e s in Arca 'lh,H lh.!<jtd t~S l~l:pa ir . Comparahlc 
lJc:ter i o 1a tion of Pi.p~ Cu lv~rt :,; J11clu<le::. J{ustinb, 
Con u t;ion , .ind t..:u 1 L .q.i~t:d or bro kvn !-it'C c i o n ~ a 

Scope 01 Obs<.! rva Lio u: t he F irs l Si~ Cu lvc:ru-, 0 11 t he San1ple ~'"·....:lion 

U11e Unil 1){ Co l11\l: L .. 11..· 11 Two Squ ~1r1..• '\,1 !'J•: tl f r ill: Condi tio n o r S t l.ti o 11 
vl Colla pscJ P ip1..• 

Nut.:-s: l-lil1..~a~~~ must b~ l oh1~,.:d on r e cordable ~onc..J itio u report 
t rom bl.:"l; l llninb o l s c-c L ion t o th1.! !-ijxtli cuJvt>r L. 

Cu lvert d1..·Ll.!L"Jor:.1t ion '-!.·.iSLs wlil! n rc;,ain, i:lr'i..! n·•1uired 
Lu insun• ti"~ fu c u:·<.· l u 1iCLioni nt::', of the :, Lruclu r-..: , 
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M&R 506 
12/81 

Q_ATE 
Mo Day Yr 

OBSERVERS .•• 

CONDITION 

----
SURFACE 
~at1on 

Obstruc11on 

>-z Flush ing 

l 
> STRIPING 
t ~t1o n I 

AUXIUARi MARKING 
Oe1cr1o ra!l'Jn I 

"· o: SURFACE 

I UJ ---g Drop Oft 

:) 
0 Obsttuct1on I ;ls 

<fl G UARDRAIL 

I l '.' 
A opearar".CC z 

<( 

I ~ Octcrio ra11 on 
,-a: •---
::, 1SIGNING a. --- I 0. Ue:erio rat10•1 ., 
,. /\?PE.ARAN Cf: 

" I ,; V~ge: ;,i1 ,on 
0 

" l :) L i tter 
C. 

u . OBS TRUC:TIONS 

j D11e,nes i 
" a: 
C 

St• .iC'urcs I 
Oe:e1,ora:1on I 

Beg1nr111'g 

STATE OF OH IO 
DEPARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

,21 
ROUTE 

SECTION NUMBEI -
ONE UNIT COUNT 

FOR EACH UNITS 

2 SQ Yd 

Location 

100 L in Fr 

l/lO Mile 

L oc;i11on 

100 Lin F! 

Locat ion 

iQO Ltn ~, 

100 Lin Ft 

Sign 

: , s Mile 

1 ' 10 M lle 

1Q0 LIi' Ft 

$t r -.1C!l1 · e 

;> Sq Ye 

Count Mileage 

C: 
;::' IG .~rm;id 1F•,c1 o f 6'.t' H .Jn] 
~ 

~ 
Q D·,1 ,n ,1'} i'.' (6th S:,vc t. .. re : 

,3 
E:.n::i ,nr; 

00 1 1,' '.J/ 

M&R 506 
12/ 81 

STATE OF OHIO 
DEPARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

~ 
Mo Day Yr 

OBSERVERS ••• 

ROUTE 

SECTION NUMBEI 

CONDITION 
I ONE UNIT COUNT 

FOR EACH 

lsuRFACE 
Deter1orat1on 2 sq Yd 

Obslruct,on Loc a11on 

>-z Flushing 100 Lin Ft 

~ 
UJ > STR IPING 
« ---. - I 1/ 10 M ile a.. Oeteooral ion 

AUXILIAAf MARK fNG 

Deler1ora11,1n J Locat ion 

I~ 
Drop Olf 100 Lin Fl 

Obstruction Lccat1o n 

t:1 G UARDRAIL 

(_) Appearance 100 l.tn Ft 
z 
" ~ Oete, ioral1o n 100 Lin Ft 

:;: ~ 
SIGNING 

0: --- I n. Oe1er1ora11on Sign 
< 

,. APPEAAANCf 
~ 

I 
: : ~ Mile ;: Vege1~11on 

0 

" I CJ L1l1Cf 1-'10 Mile 
a: 

J' 0!:3STRUCT10NS 
0 o,,ches 10(1 Lw F l <t 
z 
00 
a: S1 rJC'.u res S1 r .1(.(1J1 e 
C 

~ 

B_ Oete11orat1on 2 Sq Yd 

Beg1nn1119 

~ JGuarnrad (Eno o l 6tn Run1 
w 

is 
0 
0 

Ora1nage (6tt• $ t1 vcture1 

E n dm:_i 

DOT - 1707 

C o unt Mileage 

0 
00 



M &R 506 
12/81 

IDATE 
- - Mo Oay- Yr 

OBSERVERS ••• 

CONDITION ,~ 
Oeter1orat1on 

Obslrvc11on 

,_ 
~ Flushing 
::; 
'5! STRIPING .. --- -o.. Deterrora11on 

AUXIUAR ( MARK ING 
Delenorat,on 

u. 
SURFACE a: w---S D rop Off 

::, 
0 Obstruct ion I 

f! GUARDRA IL 

() AppcarancP. 
z 
"' ~ Oe!enora t1on 

~ iSIGNING a. - - -a. Ot>1e11orat1011 

" 
> APPEARANCE 
< 
> i/c-gmr111on 
D 
< 
:, L111cr er 

~ Q(j$TRUCTION S 
0 

" 0 11c 11es 
2 ., 
<r S1 •11C1 lHC'S 
C 

J Dc1c, ,or al ,on :, 

t.lcgul11 111y 

I 

I 

I 

I 
I 

STATE OF OHIO 
DEPARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

121 
ROUTE 

SECTION NUMBEI 

ONE UNIT COUNT 
FOR EACH UN ITS 

2 ~Q Yd 

Locat ion 

100 L in Ft 

1/10 M i le 

LOCa1,on 

100 l •n H 

Loc;ahon 

100 l tn F1 

100 Lin Fl 

S,gr. 

· , 5 M ile 

. "0 Mlle 

100 Lin f-t 

S l rut:l u •I.! 

;J :;q Yo 

Coun'. M1teage 

a: 
~ l ri ,i,l r(l r~ il (Frio 1)1 6m n,1111 

g 
C 
C 

O tiltnilgC' (6 !h S1,uc.!1uf' 1 

(nd,ng 

nor. 11::11 

M &R 506 
12/81 

IDATE ---Mo Day Yr 

OBSERVERS . •. 

CON DITION ,~ 
Oetern)ration 

Obstruction 

,_ 
~ Flushing 

~ 
UJ > STRIPING " - - - -c.. Octcr1ora11on 

, AUXILIARY MARKING 
OetenorJt1rJn 

u. 
a: SURFACE g OmpOtl 
:, 
0 Obsuuc11on I 
"' 
"' GUARDRAIL , .. 

,'\ppcarar.ce u z 
" ~ Dete r1orat1on 

~~ :=. SIGNING 
:,. ---
i Dt'"tenofal10n ., 
;,- APPEARANCf 
< 
~ Vcgc1a1,on 
Cl 
:; 

Litter cr: 

5 OBSTRUCTIONS 
<f. 011ches 
z 
< c:: ~· , ucure s 
0 

J 
Deie,10,a t1on 

6.:·g ,ning 

I 

I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

STATE OF OHIO 
DEPARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

-
ONE UNIT COUNT 

FOA EACH 

2 SQ Yd 

Loca11on 

100 Lin. Ft 

l i 10 M ile 

:....OC.-lt tOn 

100 Lin. Ft 

Location 

100 Lin Fl 

100 Lin Fl 

s,gn 

~; 5 M lle 

1 ' 10 M i l l,' 

10(1 l r, F l 

$ 1rliClu•e 

2 S<..1 Yo 

Counl 

121 
ROUTE 

SECTION NUMBEI 

U N ITS 

M ileage 

~ I G,.J ! (H.a,1 En(1 o l 51n R1 ,n 1 
-:} 

Q 0•..i -i;iq e ! (:il h Stru:h .1r.- , 

f· n :11":J 

fK; · ' ~) :' 

0 
'-D 



M&A 506 
12/81 

DATEl I I I LI 
Mo. Day Yr 

OBSERVERS ••. 

CONDITION 

I~ 
Oetenora11on 

Obstrucuon 

>-z Flushing 

:i 
w STRIPING > 
;t~tion 

AUXIUAA i MARKING 

Deterioration 

"· a: SURFACE 
w - --g Drop Off 
:, 
0 Obstruc t1on 
?;; 

t:1 GUARDRAIL 

0 Appearance 
z 
"' ~ Deterio ration 
>-
~ \SIGN ING 
a. ---a.. Detenoralton 
"' 
:,-

"' 
APPEARANCE 

~ \/egPt"'llon 
0 

"' 0 
a: 

L 1t1c r 

C) OHSTAUCT10 NS 

" 0 11ches z 
4 
a: S11•...1ciures 
C 

~ Oeten o ra1ion =; 

8eg1nr11ng 

a: 

STATE OF OHIO 
DEPARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

-----

-
9 

ROUTE 

SECTION NUMBE 

I ONE UNIT COUNT 
FOR EACH 

2 SQ Yd 

Location 

100 L in Ft 
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I Loca11on 
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l location 
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1 100 Lu-. Fl 

I S19 n 

I ~/ S Mile 

I 1/ 10 M i le 

10f• Lin Ft 
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:c' Sq Yd 

Count M ileage 

w G u J rdrad 1Eno o 1 6tt, A u fl) >-
UJ 
:,; 
0 D rainage (6th Str11Ch lfCI 
D 
0 

I 
Ending 

DOT 1701 
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0 Appearance 
2 
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D 
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C: 

I 
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I 
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I 
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I 

STATE OF OHIO 
D EPARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

91 121 
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SECTION NUMB EI -
ONE UNIT COUNT 
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2 S\'..l Yd 

Location 
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1i 10 Mile 

LOC,'.1110 (1 

100 Lin Ft 

Locauon 
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100 L,n Ft 

Sign 

~,.s M lle 

ll 10 M ile 

100 L111 Ft 

S1ruCturC 

2 Sq Y(j 

Co unl Mileage 

~ G1.3rdra1I 1Eru1 :;I 6111 Ru n 1 
w 
::; 
0 Ortt1na9e 161h SIruCl u1C! 
g 

Eric1 1"g 

001 17Q7 
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M&R 506 
12/ 81 

IOATE 
-- Mo. Day Yr. 
OBSERVERS ••• 

CONDITION 

l suRFACE 
Detenorat ,on 

O bstruc tion 

I-z Flushing 
u, 
::; 
UJ > STRIPING 

~ ~lion I 
AUXILIARY MARKING I 

Oe1eriorat1on 

~ SURFACE 
UJ --- I o Drop Off 
:, 
0 ObstrliCt ion I ;Ji 
<t> GUARDRAIL 
L!..• 

Appearance I <.> z 
" I ~ Deterio ral1on 

le ,___ 
~ SIG N ING 
Q. ---

I a. Oei:en orat1o n 

" 
>- APPEARANCE ,, 

I ,: Vegc1a11on 
0 
'( 

I Q L I1tcr a: 

u~ O B STRUCT !ON S 

:-? Oi1a 1es z 

"' a: S1ruc:lu res 
0 

~ Dctcr1o rn1,on ::, 

Beginning 

STATE OF OHIO 
DEPARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

ONE UNIT COUNT 
FOR EACH 

2 SQ Yd 

Loca11on 

100 Lin Ft 

1/ 10 Mile 

L. oca1,ori 

100 L in Fl 

Locar,on 

100 Lm Ft 

100 L tn Ft 
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~I S Mile 

1l10 Mile 

100 l n1 Fl 

S1,uc111re 

2 Sq Yd 

Count 

12] 
. ROUTE 

SECTION NUMBEI 

UNITS 
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a: 
~ I Guarr!ra,11 [Enc o l 6th Run , 

g Drain age (6th S1ruc1u 1e) 

0 
Ending 

DOT - 1707 

M&R 506 
12/81 

IDATE 
--Mo. Day Yr 
OBSERVERS .•• 

CONDITION ,~ 
De1e,rorat1on 

Obstruct1cn .. 
~ Flushing 

::; 
~ STRIPING 

~ ~ a 11on 

AUXILIAR Y MARKING 

Oe ten o,a1,rJn 

& SURFAC E 
UJ ---O Drop Off 

5 
0 Ob struc11o n I 

"' G UARDRAIL 
L:! 

Appearar1cc 0 
z 
" 3:i Dererioral!on 

~ 1s1GNING ,_ ___ 
a. Dc 1cr1ora11011 

" 
>- APPEARANCE 
~ 

~ 
0 

Vegeta11o n 

<t 
0 L i ller 
a: 

Q Of:!ST RUCT ION S 

.« 0 1lc hes 
2 
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C 

J Oete,1ora1,on :, 
d. 

Bcg1nnu1g 

0: 

I 
I 
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I 

I 
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I 

STATE OF OHIO 
DE PARTMENT OF TRANSPORTATION 

RECORDABLE CONDITION REPORT 

ONE UNIT COUNT 
FOR EACH 

2 SQ Yd 
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100 L in Fl 

1/10 M i le 

t oca11ori 

100 Lm Fl 
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Sign 

~I S Mi le 

1.1 10 Mile 

\ 00 L 111 Fl 

Sl ruct11rc 

"2. Sa Yd 

Counl 
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SECTION NUMBEI 
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APPENDIX I 

INDICATORS OF QUALITY IN MAINTENANCE USED BY OTHERS 

Support for maintenance programs is influenced in part by 

the perception of others of the quality of maintenance- their 

indicators o f 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 number 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, a re possessed by everyone." 
Representative agency explanations follow the questions be

low (some agencies did 1101 comment): 

7. Do levels of management in your agency above the main

tenance organization use indicators of qual ity to rate the main

tenance program? (These might be official or unofficial, fair o r 

unfai r, and might be explained by anecdotes.) 

Agencies Answering- 48 (yes, 23; no, 25) 

California 

Depury Director and above levels of management in Caltrans 
assess the quality of the maintenance program not only by mea ns 
of in ternally generated management reports but by means of 
public comment and communication with the legislature. Com
ments from these letter sources normally a rc in reference to the 
quality of snow removal, litter pickup, and roadway main tenance. 

C onnecticut 

All at one time or another have requested information as to how 
we accoun t for personnel, services. equipment and material used 
in our Maintenance Operations. 

G eorgia 

Upper management uses comments from the news media and 
general public as a barometer lo how well the maintenance 
organization is functioning or performing. 

Kansas 

Opinions, like noses, a re possessed by everyone. Each of the 
layers o f managemen t, government, as well as t he media and 
traveling public has comments from time to t ime which may or 
may not be relevant. 

K entucky 

This occurs mostly in the a rea of traffic services, i.e., snow and 
ice, mowing, rest areas, noxious weeds, and is based on personal 
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 is often the basis. 

M ississippi 

The only indication most observers outside the maintenance or
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 
unfa ir 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 work 
plans based on available funding and condition inventory . Top 
management requires performance at, say, 90 percent of ap
proved work plan a nd all work must be ac.complished within 
budget. 

New Hampshire 

Yes, subjective also. Once upon a time back in the early fifties, 
our Department CEO, a former general, was en route to an out
of-state airport and radioed headquarters to a rrange repair of a 
large pot.hole as soon as possible. Crew checked route and found 
nothing. The CEO 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 CEO 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 I say patch it, I mean patch it" A nd so it was. 

TABLE 1-1 

RESPONSES TO SURVEY QUESTIONS 7 THROUGH 10 

Total 
Question Number Re sponses Yes No 

7 48 23 25 
8 47 15 32 
9 48 12 36 

10 50 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. Scores of field reviews of main
tenance activities account for 50 percent of the accreditation 
score. 

South Carolina 

The levels of management above the maintena nce 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)? 

Agencies answering-4 7 (yes, 15; no, 32) 

California 

Executive levels of government outside of Cal trans 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. 

Mississippi 

See the remarks to Question 7. 

Montana 

See the remarks to Question 7. 

New Hampshire 

Subject ive. 

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 
reported to our "central agencies." 

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

Agencies answering- 48 (yes, 12; no, 36) California 

See remarks to Question 7 above. 

Colorado 

We need better maintenance, more t rash removal, better snow 
and ice removal, etc. 

Connecticut 

Sec 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. 

Iowa 

Our legislative body does have an interest in highway mainte
nance in that they annually review and authorize our mainte
nance budget 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 Quest ion 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 showrt a great interest in 
maintenance quality. Their interest has been primarily in the 
budget. Individually, legislators are sometimes interested in 
maintenance qual ity on specif,c roads. 

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

Agencies answering-50 (yes, 19; no, 31) 

California 

See the 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. 

Illinois 

The Districts and Central Bureau of Maintenance maintain a 
fi le and distribute articles which present commentary on the 
quality of work by maintenance. 

Iowa 

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 WVOOH stri ves 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 0. 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 (.,hairman and vice chairman, respectively , of 
the National Research Council. 
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