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ABSTRACT

AN INVESTIGATION OF THE ALLOCATION OF STATE
HIGHWAY CONSTRUCTION EXPENDITURES IN TEN
STATES AND RECOMMENDATIONS OF A
SYSTEM OF FINANCIAL PLANNING
AND CONTROL FOR SUCH
EXPENDITURES

by John L. McKeever

Objectives of the Study

State highway department officials are striving to overcome
serious road deficiencies that exist at present in the various state
highway systems—interstate, primary, secondary, and urban ex-
tensions. It is a major thesis of this study that currently utilized
management procedures will not enable many state highway depart-
ments to accomplish their construction objectives.

The dissertation has dual objectives:

1. To study, evaluate, and analyze current management
practices and problems in the planning and control of
construction expenditures in ten state highway depart-
ments in the western region of the United States.

2. To develop a system of recommended procedures for
financial planning and control of construction expendi-
tures that will provide for optimum utilization of tax-
payers’ funds.
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The objectives are primarily concerned with construction
expenditures for several reasons. First, the bulk of highway
funds are expended on construction projects. Second, the plan-
ning and control of construction expenditures represent a major

and somewhat neglected area of highway finance.

The Major Features of the Proposed System
of Financial Planning and Control of
Construction Expenditures

The study revealed that officials in eight of the ten sur-
vey states were allocating a substantial portion of their construc-
tion funds on the basis of personal judgment and political expe-
diency. If consistently followed, such practices will result in a
failure to accomplish long-run and short-run organizational ob-
jectives.

To eliminate the subjective element in allocating scarce
construction funds, the following features of a proposed system
of financial planning and control are discussed in detail as a
means to achieving state highway objectives:

1. The elimination of the current practice of distributing
construction funds by commissioner, or other, districts.
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This distribution by areas has no relevance to actual
construction needs as they exist throughout the state.

. The installation and use of a priority listing system
based on a sufficiency rating procedure whereby road
sections are rated, or graded, on the basis of estab-
lished standards and designs for the various highway
systems (interstate, primary, secondary, etc.). Use of
this system for construction fund placement will inject

a high degree of objectiveness into the scheduling of
construction projects.

. The preparation and dissemination of an annual report
to the public based on construction activities at the end
of the current year in overcoming highway deficiencies
and enumerating the construction projects to be under-
taken in the coming year. The report is to be based
on sufficiency ratings and budgeted and actual construc-

tion data to permit public evaluation of highway manage-
ment in fulfilling their responsibilities.

. The enactment of state legislation to enforce the use of
the aforementioned procedures.

. The use of various long-range techniques in planning
and controlling construction expenditures.

. The elimination of certain rigidities now existing in

the organizational structures of many of the ten survey
states.

Although not directly concerned with state highway con-
struction fund allocation, the survey revealed a lack of coor-
dination and cooperation between state and county officials in

planning a rural state highway system. The means to acquire
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an integration of the two systems into a coordinated whole are

discussed in detail.

Techniques Utilized in Achieving
the Objective of the Study

In addition to available literature in the field, a survey
was conducted in ten states in the western region of the United
States. Officials were personally interviewed in the highway de-
partments of Arizona, Colorado, Idaho, Kansas, Montana, Nebraska,
New Mexico, South Dakota, Utah, and Wyoming.

The survey served several purposes necessary to the de-
velopment of the study: (1) It determined the actual procedures
being utilized by highway officials in allocating scarce construc-
tion funds. (2) It revealed the use, or lack thereof, of the suffi-
ciency rating procedure as a basis for scheduling construction
projects in the annual budget. (3) It developed other areas of
inadequate financial planning and control that were not anticipated
in the preliminary stages of the study.

Although the survey does not fulfill the requirements of
statistical sampling procedure, it does represent an intensified

study of the ten state highway departments mentioned previously.
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Findings of the Study

The survey revealed that little cooperation and coordina-
tion existed between county and state highway officials in planning
and integrating the rural highways of the states. Large sums of
highway user revenue were prorated to county officials with little
or no control exercised over its use.

In allocating construction funds within the state highway
systems, highway commissioners initially prorated the funds among
their represented districts by unrealistic formulas or by conces-
sion and argument among themselves. Both methods gave very
little consideration to construction needs as they existed through-
out the states.

Highway commissioners, or other highway officials, often
scheduled annual construction projects on the basis of personal
judgment or submitted to the pressures of vested-interest groups
to construct roads in specific localities. Such practices in allo-
cating construction funds generally did not provide for the opti-
mum use of construction monies and would not result in accom-
plishing highway construction objectives—the construction of the

most efficient state highway system in the most economical manner.
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Highway officials made little use of construction priority

lists based on sufficiency rating procedures even though such

lists were made available. The sufficiency rating procedure rep-

resents a system of determining construction priorities based on

the needs of the highway sections competing for the funds. Suf-

ficiency rating methodology as a basis for allocating scarce con-
struction monies tends to reduce the subjective element in the

decision-making process to a minimum where a choice of construc-

tion alternatives exists.

Highway officials planned on a short-run basis only. Very
seldom were long-range objectives and plans established and fol-

lowed. Inadequate reports for public dissemination were being

prepared by highway officials. These reports did not provide the

necessary information for public evaluation of highway management

performance. Certain weaknesses and rigidities were found to

exist in the organization of highway departments that exerted a

detrimental effect on sound construction expenditure planning and
control.

Recommendations

TO achieve greater cooperation in integrating the pIanning
and control of rural highways, it is recommended that state high-

¥y officials be delegated the authority to plan and control the

6
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use of funds designated for county highway use. This procedure
would require legislative action by the state and the counties.

In allocating funds for construction of state highway sys-
tems, it is necessary that the initial distribution by districts,
commissioner or otherwise, be discontinued. This proration of
funds has absolutely no relationship to construction needs through-
out the state.

As a basis for allocating scarce construction funds, it is
recommended that priority lists based on the sufficiency rating
procedure be used. Only by complete adherence to such a system
will optimum use of the taxpayer’s funds be assured and highway
construction objectives achieved. The elimination of commissioner
districts and the use of the sufficiency rating procedure must be
enforced by state legislation to prevent circumvention by highway
managers.

It is recommended that highway management extend its
planning period to cover at least a twenty-year program. Sev-
eral long-range planning techniques as they apply to construction
expenditures are recommended.

It is also recommended that more complete and timely prog-

ress reports on state road construction and finances be made, and
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the type of information to be included in the report is suggested.
Recommendations are made pertinent to changes in the highway

department organization to provide for greater flexibility in the

performance of the highway functions.



i
WATE ™IS T
SIRSTIGATL,

e

TEAY OO

sl Lol
QTi~-
\.I.'AA LY o




AN INVESTIGATION OF THE ALLOCATION OF STATE

HIGHWAY CONSTRUCTION EXPENDITURES IN TEN
STATES AND RECOMMENDATIONS OF A
SYSTEM OF FINANCIAL PLANNING
AND CONTROL FOR SUCH

EXPENDITURES
By

.
John L‘.’\) McKeever

A THESIS

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY
Department of Accounting and Financial Administration

1961

/
////



G 20902
5/ev e 2






PREFACE

Highway departments are big business today, with total
annual expenditures in the billions of dollars for the fifty state
organizations. Approximately 690,000 miles of the major highways
in the United States are under the jurisdictional control of the
state highway departments. At present, a substantial portion of

this mileage is below standards conducive to safe and efficient

travel.1 State highway managers are endeavoring to overcome

this construction lag which, incidentally, has been with us since
the turn of the century.

It is with the construction lag and the manner in which
highway officials are planning and controlling the expenditure of
construction funds that this paper is concerned. The study eval-
uates current practices of highway officials in allocating and
Spending scarce construction funds and makes recommendations

relevant to the use of better planning and control procedures in

the utilization of the taxpayers’ funds.

, For further discussion of the inadequacy of present state
hway systems, see infra, page 10, footnote 2.

ii
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CHAPTER 1
INTRODUCTION

In the present-day United States there exists the greatest
network of highways ever to be constructed on the face of the
earth. No other country possesses, or has possessed, a highway
system comparable to that now available to the road user—pleas-
ure or commercial—in the continental United States; yet a great
portion of the highway system at present is obsolete in terms of
current and future traffic needs. A vast construction program is
now underway to alleviate this condition. New roads are being
constructed and old roads are being improved to bring the high-
Way system up to the standards and design adequate for current
demands and projected traffic needs of the years 1970-1975.

When President Eisenhower affixed his signature to the
Federal-Aiq Highway Act of 1956, a construction program was
Undertaken which called for an expenditure of approximately
101 billjon dollars over a thirteen-year period. It is this con-

Struction program with its unprecedented expenditures which
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brings about the need for an evaluation of current practices of
financial planning and control now being utilized by state highway
department.?..1 This increase in highway activity came about over
a span of a few years and gave the highway departments little or
no time to set up the planning and control procedures necessary
to handle the sudden expansion of revenues and expenditures.
However, at present there should be no reason for the lack of
proper procedures, since sufficient time has elapsed for state

highway administrators to become cognizant of the problem.

The Objective of the Study

Much has been written, from both biased and unbiased
viewpoints, relevant to the methods of financing the highway con-
Struction and improvement program called for in the Federal-Aid
HighWay Act of 1956. Most of the discussions of this nature have
Tevolved around various principles and theories of taxation—the
Tevenue side of the picture. These arguments have succeeded in

Telegating an equally important problem—that of planning and

te lFor further evaluation of current financial practices in
V;Il state highway departments, see infra, Chapters V, VI, and

on short-run financial procedures, and Chapter VII perti-
€nt to long-range financial practices.

—




controlling expenditures—to a position of secondary consideration.

The revenue problem represents only one aspect of the total fi-

nancial picture. The expenditure phases of the program determine

largely the effectiveness of the nation’s highway departments in
constructing and maintaining an adequate system of roadways.
There seems to be, therefore, cogent reason for inquiring into
the practices of state highway departments relative to the alloca-
tion and expenditure of revenues.

It is a well-recognized principle in the industrial segment
of our economic society that wisely, carefully planned spending
can result in savings. The process by which spending results
In savings is known as financial planning and control, and it
comes about by careful consideration of dollar placement where
there is a choice among alternatives for the expenditure. It is
this choice among alternatives that creates the problems of finan-
¢ial planning and control. The problem is accentuated in state
Mghway departments because of the extensive road system to be
Constructed, improved, and maintained; the political environment
Within which the highway organization must operate; and the
hi8th specialized nature of the highway organization itself.

It is a major objective of this dissertation to study, eval-

Uate, and analyze current practices and problems pertinent to the

da....

- I
1

e —————rT

R i



planning and control of construction expenditures in ten state
highway departments in the western region of the United States.1
From the knowledge gained of the systems, procedures, and phi-
losophies practiced by managers of these highway organizations,
it was possible to accomplish the second major objective of the
dissertation—the development of a recommended system of planning
and controlling construction expenditures in state highway depart-
ments. The latter objective is not based solely upon the infor-
mation gained from highway officials in the aforementioned ten
states, but also relies upon information contained in current read-
ings and analysis of planning and control procedures existing in
State highway departments in general.2

The two objectives are primarily concerned with construc-
tion expenditures for several reasons: (1) The greatest problems

of planning and control exist in this area of highway finance.

1The ten states surveyed by the author during August and
September, 1960, were Arizona, Colorado, Idaho, Kansas, Montana,
Nebra.ska, New Mexico, South Dakota, Utah, and Wyoming. For
further discussion of the survey states, see infra, Chapter X,
Pages 358-59.

2Due to the paucity of current literature in several areas
Of financial planning and control in highway departments, the sec-
Ond objective was accomplished primarily from data accumulated
n the survey.




(2) The bulk of highway funds are expended on the construction
or reconstruction of state highways. (3) This phase of highway
activity offers the highway official the greatest opportunity to ac-
complish one of the major organizational objectives—constructing
highways designed for maximum utility at a minimum cost.

The objectives are directed toward financial planning and

control of construction expenditures in the state highway depart-

ments. However, a situation developed out of the survey perti-
nent to the division of authority and responsibility between the
State highway departments and their counterparts in the counties.
From interviews with state highway officials it seemed that prob-
lems of cooperation and coordination existed between the two ad-
ministrative units. Since there is a need for an integration of
the planning function between the two road authorities, the prob-
lem and the proposed recommendations are made a part of the
Objectives of the dissertation.
The aforementioned objectives are considered in the light
Of the aims and goals of the state highway organization. From
the study, evaluation, and analysis of current practices of highway
u‘a-nagement in planning and controlling construction expenditures,
1t can be determined whether highway officials are achieving

OXganizational objectives. From the tools, techniques, and methods

.




available, an over-all system of financial planning and control of
construction expenditures which will result in a more efficient
accomplishment of construction objectives can be devised. The
proposed method can provide for long- and short-range planning
giving consideration to all the limiting factors of funds, person-
nel, equipment, and facilities.

It is recognized that changes in statutory provisions may
be necessary before the recommended methods and procedures for
the planning and control of expenditures can be fully implemented
in such a manner as to assure the attainment of the desired ob-
jectives. Such legislation should be so designed as to provide a
definite, clear-cut, positive guide to actions of state highway of-
ficials in the planning, allocation, and control of expenditures for
highway construction.

In order to gain the permission of the highway authorities
to pPersonally interview highway personnel during the survey of
the ten states, the author promised anonymity to both individuals
and to state highway departments. Under this condition, the writer
Was able to acquire information that would never have been put in
wl‘iting had a mail questionnaire been used to accumulate data of

Suep o personal nature. Therefore, throughout the dissertation

the anonymity of the respondents has been respected. Referrals




will not be made to a particular state highway department except
in those instances where the author received permission to quote
the highway personnel involved.

Throughout the survey, the writer found that career execu-
tives of state highway departments were willing to discuss their
opinions of the deficiencies that existed in their respective or-
ganizations. In most instances, their dissatisfactions were pri-
marily directed toward established policies—or lack thereof—of
Planning construction expenditures. Their complaints and criti-
cisms were generally directed toward the failure to achieve
highway objectives rather than failure to attain personal objec-

tives and goals.

Interdisciplinary Aspects of the Dissertation

Although this study is intended to be a discourse on the
Principles of accounting theory and practice as applied to the very
Narrow area of financial administration in state highway depart-
Wents, its accounting implications must be interpreted in the
broadest meaning of the term. One student of accounting set
forth the proad aspects of the discipline as follows:

The content, objectives, and procedures of accounting

may be considered from at least two standpoints. The first
of these is the view that accounting serves to record,




classify, and present the financial effects of business trans-
actions for an enterprise, to measure income and other finan-
cial results for the information of those persons interested in
the fortunes and progress of the firm as an institutiom—es-
pecially creditors, investors, and the general public. . . .
The other view—with which we are here concerned—is
that accounting data and procedures are intimately connected
with the processes of operation and management of the busi-
ness enterprise; that accounting is a part of management.
The accounting system—that integrated set of activities re-
lated to the books and records of the institution—deals with
a large mass of detail which has considerable relevance to
the actual handling and carrying on of operations from day to
day, and the way in which things are done (in terms of stand-
ard operating procedures) is an inseparable part of both the
process of management and the process of accounting. . . .
From this angle, the major function of accounting is to
serve managerial needs and to facilitate the attainment of
managerial objectives. Managerial accounting is concerned
with systematic collection of facts about the detailed opera-
tions within the enterprise; it involves the procedures related
to internal control; the minimization of errors, fraud, and .
waste in carrying on the operations; the preparation and ad-
ministration of budgets; the interpretation of cost and revenue
data in terms of organizational units of responsibility and with
respect to different problems of managerial decision; and the
orderly handling of details in operation from the standpoint
of systematic standard procedures.l

More specifically, the study is concerned with the applica-
ton of system of budgeting to construction expenditures in a

State highway department.2 The value of budgeting, which is

1William J. Vatter, Managerial Accounting (New York:

Prentice-Hall, Inc., 1950), pp. 97-98.

2See infra, Chapter VII, page 239.




referred to as ‘‘accounting in the future,”1 is predicated on two
extremely important factors. The first is procedural, or the man-
ner in which the budget is prepared. Basically, the theory and
procedure which enter into the construction of the budget provide
the foundational utility for its subsequent use—the second factor.
Well-designed and carefully prepared budgets would seem to be of
little value if proper use is not made of them.

The two concepts—procedure and use—cannot be separated
according to the disciplines which are concerned with their use.
The reason for this is obvious. While many reports are based
on historical accounting data, the budget is a forward-looking
Process that is concerned with the future. However, it also has
value as a tool for evaluation of past performance which is his-
torical in nature. In the use of the budget as an instrument in
Planning for the future, the forecasting of highway revenues and
€Xpenditures in budget preparation is based, at least, upon the

Principles of accounting and englneering,2 and, since it is

1 Adolph Matz, Othel J. Curry, and George W. Frank, Cost Ac-
%iﬂg (Chicago: South-Western Publishing Company, 1952), p. 432.

b 2The sufficiency rating procedure which serves as the
Q8is for determining priority allocation of construction funds as
©Commended in this dissertation is based on established engi-
€ering standards and designs for highways. These engineering

dards are described in Chapter VI, page 180.
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concerned with the future, it would also seem to involve the
planning and control functions of management encompassing the
decision-making process where a choice of alternatives is neces-
sary, and a control procedure in evaluating managerial perform-
ance. Therefore, it must by necessity combine at least three
so-called disciplines—engineering, management, and accounting—
in analyzing the financial planning and control practices in high-
way departments. One student states that accounting is a part
and parcel of management:
. . . nor is accounting, although a service function, at the
elbow of management in the role of servitor. The role is
rather that of alter ego. Through the processes and tech-
niques of accounting properly applied, management is not
merely informed. Its thinking is provided with standards of
reference, vehicles of judgment, and forms in which to ex-

press these judgments and to effect changes. The accountant
is an integral part of the personality of management.l

Importance of the Study

The road systems in many states are below standard and

are jnadequate for present and future traffic requirement.s.2 Many
\

1Chester F. Lay, ‘“The Functional Cycles of Accounting
gnd Management,”’ Readings in Cost Accounting, Budgeting, and
w, ed. william E. Thomas, Jr. (Chicago: South-Western
blishing Company, 1955), p. 37.

2The inadequate condition of the highway systems became
aDparent from interviews with highway officials in the ten survey
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highways are carrying traffic volumes far beyond their capacity
and structural standards; yet states are faced with a shortage of
funds necessary to bring their systems up to required standards
over a reasonable span of time. Construction needs are great
while construction funds are limited. Therefore, it is imperative
that a system be utilized that will provide the greatest possible
efficiency in allocating construction funds among highways having
the greatest need. Inadequate methods of planning and controlling
the use of construction funds will result in an expensive and un-
necessary prolongation of the achievement of organization objec-
tives as they relate to the construction function. It is only through
good planning and control of construction expenditures that the
State highway departments will achieve their desired objectives.
The fact that many state road systems are in an inadequate
condition has led to the idea—seemingly prevalent in many state
highWay departments—that it does not matter where dollars are
Spent on improvements; the resulting improvement is beneficial.

As a result of such thinking, proper attention may not be accorded

States. For a more complete discussion of the topic of the in-
©quacy of state highway systems, see A Ten-Year National
‘,ﬁ l'IWay Program, A Report Prepared by the President’s Ad-
U s‘°ry Committee on a National Highway Program (Washington:
‘S| Government Printing Office, 1955), p. 1.
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to the matter of priority in the expenditure of funds. It is a

fundamental thesis of this dissertation that each dollar expended
for highway construction should provide optimal benefit and serv-
ice to the highway user. Thus, any method of planning and con-
trol should incorporate a system for determining—in the light of
all existing conditions, variables, and circumstances—a priority
of construction based on needs. A major facet of the method of
planning and control of highway department construction expendi-
tures developed in this dissertation is the determination of pri-
orities.1

Another factor in support of a system of priority determi-
nation in allocating construction funds is the problem of highway
safety. Many of the present roads were constructed to traffic
standards existing one to three decades ago and no longer suffice
for current or future needs. Motor vehicles are designed for
high‘speed travel; therefore, the allocation of construction funds
shoulq give consideration to the problem of removing safety haz-
ards from highways.

Huge sums of money are being funneled through highway

depfi.rtments for road construction and other highway functions.
\

i lThe basis for priority determination is sufficiency rat-
'lgs; see infra, Chapter VI.

G
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From the viewpoint of revenue and expenditure, the state highway
department is often one of the largest organizations in the state,
including private industrial firms and other state, federal, and
municipal governmental agencies or units. State highway officials
have an important responsibility to the citizenry of their states

to provide the best highways possible and to do so with a maxi-

mum of efficlency and a minimum of cost. To do otherwise would

be an emasculation of the authority and responsibility delegated to

them by the people of the state.

Plan of the Dissertation

An underlying hypothesis of this study is that state high-
Wway departments should strive to make the best possible use of
avallable resources through the institution and utilization of the
most effective system of financial planning and control possible.
It is the objective of the dissertation to examine the tools, tech-
niques, and methods of planning and control of construction ex-
Pendityres and, from them, develop a system which will provide
AN adequate highway plant for the road user.
A feature of the plan of the dissertation should be brought
fo the attention of the reader. It was stéted previously that the

SSertation had two major objectives: (1) to study, evaluate, and

G
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analyze current practices and problems of planning and control of '

construction expenditures in ten state highway departments, and
(2) to make recommendations that would provide a better system
of planning and control of construction expenditures. Accomplish-
ment of the aforementioned objectives necessitates: (1) a descrip-

tion of current financial planning and control procedures existing

in the ten survey states, (2) an analysis of the practices, and (3)
a series of recommendations to correct inefficiencies in planning
and control procedures. In presenting these three latter factors,
description and recommendation have been blended together
throughout the dissertation, while the critical analysis of the

survey findings has been segregated and treated separately in

‘ Chapter IX. Descriptions and recommendations are based on
Cause and effect as substantiated by observation and inspection.
This is not to intimate that the critical analysis is postulated on
€motion and/or bias.

In order that the reader may more fully comprehend the
broag and specific aspects of modern highway administration,
chaDters I and II are devoted to (1) a brief history of the de-
ve1°pment of the highway systems, (2) the systems of road clas-

81n(tation existing in the United States today, and (3) a brief

Scyssion of the organizational structures of those political units

_—
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concerned with highways. In Chapter IV, information relevant to
past and present sources of funds and highway expenditures for
the federal, state, and local governmental units is discussed.
Also, a brief inquiry into the theory and problems of highway

taxation is made in Chapter IV.

In Chapters V, VI, and VII, the short-run aspects of budg-

l etary planning and control of construction expenditures are dis-

cussed. Chapter V is concerned with distribution of the highway

funds among the counties, cities, and state, and the need for

i
greater planning and control in this allocation. Also in Chapter
V, the problems of allocating the state’s portion of the highway
fund over the budgeted activities of maintenance, administration,
other services, and construction are discussed.

Chapter VI is devoted to a discussion of the sufficiency
rating procedure as the basis for allocating scarce construction
funds over the highway systems by priority listings. In Chapter
VI, an application of the priority listing process as determined
by sufficiency ratings is made to a realistic budgetary situation
for construction funds, the purpose being to bring together the

Parts into a whole system of planning and control.
In Chapter VII, the long-run aspects of planning and

c
Qlltrol of construction expenditures are enumerated and discussed.
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The tools and techniques which are necessary to expenditure
planning and control are set forth in some detail. Chapter IX

is devoted to a discussion of three important aspects of highway
financial administration: First, the need for state legislation to
enforce the use of the recommended procedures of financial plan-
ning and control is considered. Second, certain features of the
highway organization as they relate to financial administration are
discussed. Third, a discussion of the need for proper and ade-
quate reporting to the public is undertaken. A necessary part

of any financial system is accurate and timely reporting to those
who use and finance the system, or organization.

In Chapter X, the objectives, plan, and findings of the
Survey are discussed. In addition, the statistical limitations of
the survey are set forth. Chapter XI is devoted to a critical
analysis of highway practices of financial planning and control as
determined by the findings of the survey. In Chapter XII, a brief
review of the study and recommendations is presented and con-

Clusions are made.




CHAPTER 11
THE HISTORY OF AMERICAN HIGHWAYS

Throughout history, man has been motivated by complex
urges or drives to fulfill certain needs and desires. Frequently,
the satisfaction of these needs has taken him over the highways
of the world.1 Often he has been in quest of the riches to be
acquired by opening channels of trade between cities, countries,
or continents. He has sometimes sought to expand his circle of
power and influence by marching armies over the highway to sub-
jugate his neighbor or the world. The highway provided him the
means of escape from religious, racial, political, and economic
intolerance. He found in the highway an excellent instrument for
the fulfiliment of his gregariousness, curiosity, knowledge, and a

host of other human needs and desires.

1The terms ‘‘highway’’ and ‘‘road’’ are used synonymously.
They represent a means by which the general public can trav-
®r'Se the distance between two geographical points. In our pres-
snt System of highways, trails of a very primitive nature are
Ottljiu in use and are open to public travel by motor vehicle or
€r forms of locomotion.

17
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Governments also found use for the highway. It was an
important device to provide the cohesiveness necessary to bind
the separate political units into a united whole to give it strength,

\ protection, vigor, and flexibility. Whether for good or bad, the
highway served the means for the state to expand its borders and
to meet various national emergencies. It was instrumental in the
development of a nation’s economic, social, and cultural levels.

John Brew sums up the effect of the highway on our cul-
ture as follows:

The diffusion of ideas as well as food and raw or fabricated
articles was a function of the Road. Social and political
systems, philosophies and religions, sorcery, alchemy and
scientific knowledge all were passed from man to man, from
place to place, along the Road. Impulses for change were

' ever coursing up and down its length.

Culture knows no status quo; those conservatives who
desire it pursue an illusion which is, in fact, a cultural
paradox. The concept exists in almost all cultures, yet the
realization is impossible in any. The very nature of human
culture precludes its establishment. The Road itself is per-
haps its greatest enemy. Hence one of the first acts of its
exponents during the intermittent periods when they rise to
full power is to close the Road, and we have forbidden cities,
iron curtains, and other choices to block the flow of new
ideas and revolution. Historical evidence clearly demon-
strates that the closing of the Road can do no more than
retard the rate of changes. Yet so obvious is the threat of
the Road to the status quo that the high priests of the cult
are forever trying to choke it off. . . .1

1Jolm O. Brew, ‘‘The Highway and the Anthropologist,’’
%hways in Our National Life, ed. Jean Labatut and Wheaton J.
Lane (Princeton, N.J.: Princeton University Press, 1950), pp. 4-5.

.
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Early History of Roads in the United States

When the early settlers of the New World set foot on the
shores of the North American continent, they foun& only animal
trails and Indian footpaths cutting through the vast forest cover-
ing the coastal regions of the Atlantic Seaboard. The early
settlements were made along the coastal areas or on navigable
rivers or bays. Travel from home to home or from settlement
to settlement was conducted on foot, horseback, or by boat.

As the coastal areas continued to increase in population,
old trails were expanded to provide for better travel between
trade centers. One of these was the Boston Post Road connect-

ing the settlements in New England with New York. ‘‘The region

traversed by this road was a dense wilderness penetrated by wild
animal and Indian trails for more than half a century following the
first permanent settlement at New Amsterdam by the Dutch, in
1613, and the landing of the Pilgrim fathers at Plymouth, Massa-

1

Chusetts, in 1620. . . .””" One hundred and ten years after the

first permanent settlement, post riders were carrying mail over

1Americem Association of State Highway Officials, ‘“1673—
First Colonial Post Rider,” Public Roads of the Past (Washing-
ton: American Association of State Highway Officials, 1953), p. 24.

.
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the improved Boston Post Road covering a 600-mile route between
Boston and Williamsburg, Virgi.nia.1
Many of the colonial roads were long and winding as a
result of following Indian or animal trails, or from being laid out
in such manner as to permit farms to remain intact. Their con-
dition and maintenance is described by Lane as follows:
Little grading was done and the traveler often found his
horse or vehicle mired fast. Washouts occurred after every
heavy rain. Surveyors attempted to make some swamps
passable by hauling a few loads of stone or by laying a
number of logs crosswise to form a corduroy pavement. Im-

plemegts for repairing roads were mainly those used by
hand.

Eventually all the land in proximity to the coastal areas
was settled and new migrants were forced to move inland. To
maintain contact with the more heavily populated areas along the
coast, new trails were cut through the wilderness. Two of these
roads were to become important trade and migratory routes.

The first to be developed was the Pennsylvania Road,

Which connected Philadelphia and the forks of the Ohio where

————

1U.S., Public Roads Administration, Federal Works Agency,
ﬂ@lay Practice in the United States of America (Washington:
U.S. Government Printing Office, 1949), p. 1.

2Whea.ton J. Lane, Highways in Our National Life, ed. Jean
Lapatut and Wheaton J. Lane (Princeton, N.J.: Princeton Univer-
Sity Press, 1950), p. 69.
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Pittsburgh now stands. Over this route passed thousands of mi-

grants pouring into the rich Ohlo Valley. Later, in 1775, Daniel

Boone laid out the famous Wilderness Trall traversing the Cum-
berland Gap to the farmlands of Kentucky and Tennessee.
Pioneers thronged the trail across the Appalachians. Be-

tween 1775 and 1800, probably 300,000 people passed through
the Cumberland Gap on their way to the west—15 or 20 wag-

ons every day during the open months.l

The Turnpike Era

After the War of Independence, thé road system in the
States and territories was in a chaotic condition. Financially,
the states were unable to construct new roads or improve their
old road systems and yet the young and now free country had a
great need for better highways. New settlers were constantly
oving west, and in the east there was a need for the products
Of the vast farmlands of the rapidly developing northwestern
States of Ohio, Kentucky, and western Pennsylvania.

The situation was alleviated by the construction of turn-

Pikes under the ownership of state-chartered corporations.

1U S., Department of Commerce, Bureau of Public Roads,
\lghways in the United States (Washington: U.S. Government
x-lntlng Office, 1954), p. 1.
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Pennsylvania was the first state to charter a corporation, the

Lancaster Turnpike Road Company, which led to the construction

of the Lancaster Turnpike connecting Philadelphia with the west.
The Lancaster Turnpike from Philadelphia to Lancaster was
‘“stoned’’ in 1792 by throwing on it stones of all sizes.
These were afterward removed and stones ‘‘passing a 2-inch
ring’’ substituted. This is said to have been the first scien-
tifically built surfaced road in America. . . . By 1828 there
had been 3,110 miles of chartered turnpike in Pennsylvania
costing over $8,000,000. . . . But other states were simi-

larly employed. New York and New England by 1811 had
chartered 317 turnpikes.l

So great was the competition among the great trade cen-
ters along the Eastern Seaboard for the western trade that each
of them encouraged the construction of an extensive series of
turnpikes to bring the products of western farms and industry to
their merchants. States, counties, and cities often subscribed to
1“wge blocks of stock in the turnpike companies, most of which
Were of dubious value as most of the chartered companies failed
to achieve anticipated profits. ‘‘The turnpike era was one of
Speculation excesses, and it also introduced into American poli-

tics the great problem of controlling corporations.”

1George R. Chatburn, Highways and Highway Transporta-
ti\QE (New York: Thomas Y. Crowell Company, 1923), pp. 60-61.

2Lane, p. 73.
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With the turnpike came many new businesses. Stagecoach
and freight-hauling companies were organized to provide public
transportation needs and to move the products of a growing coun-

try to those places where they were needed. Inns, taverns, and

comfort stations mushroomed along the turnpikes to accommodate
travelers. Many of the taverns and inns were to remain as land-
' marks long after the highway ceased to exist.

l Although the turnpikes were an important factor in the de-
velopment of trade and commerce in our country, they were des-
tined to pass out of existence by the middle of the nineteenth

century. The instruments of their doom were the railroads and

Canals.

. . in 1829, the first steam locomotive in the United States
was given a trial run. Within two years regular service was
started on the Baltimore and Ohio Railroad. The railroad
proved the best means of transportation over long distances.
Canals, too, bid for passenger and freight business, and were
successful for some years. The slow horse-drawn vehicles,
with their small capacity, could not compete. The Conestoga
wagon freight lines and the stage coaches went out of busi-
ness. As tolls dropped off, the turnpike companies failed.
Highway transportation in rural areas entered into a long
period of neglect.l

1U.S., Department of Commerce, Bureau of Public Roads,
Qigrhways in the United States, p. 2.

. o




\
T e

'»

Lston

[ SR
Sl

by

e
-~ \;: f
"




24

The Period of Neglect

The railroad had captured the imaginaﬁion of the public.
The resources of the nation were directed toward its development
and growth. The road system entered into a period of neglect
that was to last until the beginning of the twentieth century.

During this seventy-year period there was a general ex-
pansion of road mileage as the population increased and spread
farther westward. Surfaced roads conducive to all-weather
traffic increased from about 27,000 miles in 1830 to 100,000
miles in 1890 and were found primarily in the vicinity of heavily
Populated areas. The remaining 1,900,000 miles of rural high-
Ways existing in 1890 were nothing more than dirt roads with
little or no drainage, grading, or maintenance. Wet weather
turned them into impassable bogs preventing any type of vehicu-
lar travel. Road construction and maintenance were the respon-
Sibility of cities, towns, or counties. Finances for the road
System came entirely from local sources and were quite inade-
Quate to provide anything beyond the primitive level. Those con-
Cerned with road construction and upkeep frequently did not

Pasgess the necessary qualifications or experience to construct

TQads having any degree of permanency.

.
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The ‘‘Good Roads’’ Movement to the Present

By 1890, the population of the country had increased tre-
mendously. Industrial expansion brought about a substantial
growth in the size of cities, and the demand for food products
necessitated the settlement and development of farms located con-
siderable distances away from railroad centers. The need for
better farm-to-market roads became obvious. A ‘‘good roads”
movement was initiated by farmers. It was during this same
period that the bicycle became popular. So wide was the use
of the bicycle that a National League of American Wheelmen was
organized to defend the rights of bicyclists and to urge rural
road improvement.

The farmer and the bicyclist succeeded in stirring up so
luch controversy about the condition of the country’s road sys-
tem that a ‘‘good roads” movement was soon introduced into
Congress and led to the passage of the first highway legislation.

On January 26, 1893, Representative Deborow introduced a
resolution in the House of Representatives, ‘‘intrusting the
committee on agriculture to incorporate in the agricultural
appropriation the sum of $15,000 to be expended for the
purpose of making investigations for a better system of
roads. On the same day Representative Lewis presented

a similar resolution, ‘‘intrusting the committee on Agricul-
ture to incorporate in the bill making the appropriations for

the Agricultural Department a clause authorizing the Secre-
tary to make an inquiry regarding public roads. . . . As a

—— e e
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final result a statute carrying an appropriation of $10,000
was approved March 3, 1893. Under this statute the Office
of Public Roads Inquiries was instituted, October 3, 1893.1
The above statute called for an investigation into the road
system existing at that time and, in addition, required that data
be collected concerning the best methods of highway construction.
Up to this time, little consideration had been given to the best
methods of building highways, even though European countries had ‘
been constructing roads to tested and approved engineering design
for years.
During this period the states were not idle. Many of them
Passed laws requiring that the state and county share in the cost

of financing new construction and maintenance of their highway

Systems.

The good-roads movement swelled tremendously with the
; coming of the horseless carriage. It has continued without

‘ let-up since. The Duryea Brothers built the first gasoline
automobile in 1893. There were 8,000 automobiles in the
United States in 1900, only seven years later. By 1925
there were 20 million motor vehicles on our roads and
streets.2

1Chatburn, pp. 136-317.

[
|
2U.S., Department of Commerce, Bureau of Public Roads,
Highways in the United States, p. 2.

i
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From the period 1900 to 1925 there were many changes in
the types and kinds of roads being built, in machinery for building
them, and in governmental organization for the work.

It was during the above period that most of the state high-
way departments were created for the purpose of construction and
maintenance of highways. This was an important step forward,
for it provided for central planning, giving consideration to such
factors as road classification and continuity, broader powers for
highway taxation, and the means to build an organization of per-
Sonnel possessing the necessary qualifications to construct high-
ways according to the standards and design required by the motor
Vehicle.

With the coming of the automobile, new types of highway
dESign became necessary. Experiments were conducted to test
New kinds of road-building materials. ‘‘The first Portland cement
Concrete pavement in the United States was built in 1891, on the

Streets surrounding the Court House in Bellefontaine, Ohio.”2

lU.S., Public Roads Administration, Federal Works Agency,
@Ehway Practice in the United States of America, p. 5.

2Albert C. Rose, ‘‘The Highway from the Railroad to the
Automobile,” Highways in Our National Life, ed. Jean Labatut and
Wheaton J. Lane (Princeton, N.J.: Princeton University Press,
1950), p. 85.
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By 1924 the mileage of concrete pavement had increased to
slightly over 31,000 and its use in construction was increasing

at the rate of 6,000 miles per year.1

Bituminous and brick pavements were also popular during

this period. Both were used in paving city streets, and where
traffic would justify the cost they were used in paving rural

roads.

The more extensive use of brick and of bituminous pave-

ments of the mixed type on concrete base began also at about
the same time, and was due to the same cause, the increased
use of motor trucks. In 1914 there were approximately 1,500
miles of brick pavement; in 1924 there were 4,319. In 1914
the mileage of rural highways paved with bituminous concrete -
or sheet asphalt was still negligible; in 1924 there were more

than 9,700 miles of these.2
Du!‘ing this period, new road-building machinery made its appear-

ance,

Power shovels and horse-drawn dump wagons appeared on
grading jobs. The dump wagon was an adaption of the farm
wagon, so constructed that the load could be dumped by pull-
ing a lever. Mechanical mixers displaced hand-mixing labor
for making cement concrete. The concrete pavement finisher
was being developed as the period ended. Portable plants
for preparing bituminous mixtures were placed on the market.
These were important contributions but utilization of the

1U.S., Public Roads Administration, Federal Works Agency,

El_ghway Practice in the United States of America, p. 6.

2oid.
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internal-combustion engine as power in road-building equip-
ment was to produce more revolutionary changes in construc-
tion methods.l

Shortly after World War I, the total road and street mile-
age increased to about three million, of which only 387,000 miles
were surfaced. By 1958, total road and street mileage had in-
creased to 3,479,000, of which 2,448,000 miles were surfaced.2
With increasing car and truck registrations, the major objective
of highway departments was to hard-surface the farm-to-market
roads. Within a decade they were within realization of their ob-
jective only to find that the accomplishment of their original plans
was no longer adequate.

The important roads were surfaced. But in the meanwhile
the number of motor vehicles had increased tremendously.
Speeds were much higher. Trucks were bigger and carried
heavier loads. The road builders began again, for the older
surfaces were wearing out and costing too much to maintain.
In rebuilding, they were made wider, stronger, smoother.

Steep hills were cut down; sharp curves were rounded;
‘blind’’ spots were improved to give better sight distance.2

lw., p. 7.

2U.S., Department of Commerce, Bureau of Public Roads,
Highway Statistics, 1958 (Washington: U.S. Government Printing
Office, 1960), pp. 106-1.

3U.S., Department of Commerce, Bureau of Public Roads,
Highways in the United States, p. 3.
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With the opening of the Pennsylvania Turnpike in 1940, an
old concept in road construction and finance was underway—the
turnpike. This time, however, the movement was being directed
by state governments rather than by privately owned, state-
chartered firms. The return of the turnpike created consider-
able controversy over the manner in which they were being
financed and constructed. The construction of the costly limited-
access highways was financed from receipts of bond issues author-
ized by state officials, while the interest service on the bonds,
road maintenance costs, and provisions for amortization of the
debt were derived from toll charges placed on vehicle owners
using the road. The cost of financing toll roads was, and is,
Considered excessive by many interested persons. One of the
Teasons given for this thought is as follows:

In most instances the state has not guaranteed that it will
redeem the bonds if toll revenue is insufficient. This method
of financing has proved to be expensive, in that interest rates
on toll revenue bonds range much higher (almost double) than
for State guaranteed bonds.l

Another controversy over the use of state-operated turn-

Pikes centers around the inability of state highway officials to

Ibid., p. 12.




31

provide similar highways in the form of freeways from road user
revenue other than toll charges. One antagonist states:

The answer, often overlooked by the public and by the
victimized motorists themselves, is that the motorists have
already paid in advance for toll roads through gasoline taxes.
And the appalling fact is that motorists who ride on toll roads
usually pay for them not just twice, but three and four times.l

The reasons given for the inability of highway officials to
construct freeways from highway revenues instead of having to
revert to turnpikes and toll charges are many and varied. Sev-
eral of the reasons are stated in the following quotations:

Why did the toll road return? Economic necessity
brought it back. ‘‘The toll road movement,”’ says economist
Wilfred Owen of the Brookings Institution, ‘‘has developed
out of the failure of public-highway management because of
the political interference to apply the tools available to it
in a manner productive to effective highway development.”
This is a polite way of saying: ‘‘Public enterprise has
failed, so state governments have returned to the principles
of private enterprise—the price system.””2

Mr. Springer attributes the condition to a diversion of
highway funds for nonhighway purposes:
Thus began the sinister practice of diversion—the use

of gas-tax money for purposes never originally intended.
Since 1924, says the Federal Bureau of Public Roads, states

1John L. Springer, ‘“Tired of Paying Highway Tolls?”

Coronet, XXXIV, No. 2 (June, 1953), 43.

2George Koether, “Tax Road or Toll Road,’’ Look, XVII,
No. 12, 79.
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have used $3 billion of motorists’ taxes to grow oysters,
support public cemetaries, operate ski schools, and for other
purposes as far from road building as the mind can imagine.
In 1951, out of every dollar that poured into state
treasuries in highway-use taxes, only 53 cents was used
directly on highway work. Another 37 cents went for ad-
ministration and tax collection costs, to state highway police
and payments to holders of highway bonds. Yet in that year,
states diverted $266,771,000 to other purposes. This sum
could have built a modern two-lane highway from New York
to California—a free road.l
As of 1954, toll roads of all types consisted of approxi-
mately 5,268 miles, or 1.5 percent of the 371,000 miles of the
major rural roads existing in the United States at that time. By
the middle of the 1950’s, turnpike construction was being sub-
jected to a careful evaluation. Some of the turnpikes were not
Producing anticipated revenues, and the value of the bonds had
declined substantially. In addition, the Federal-Aid Highway Act
Of 1956 created some doubt as to the placement of the toll roads
In the interstate system. The federal government gave no indi-
Cation that it would pay for the turnpikes, nor does the law
Provide for toll roads in the interstate system. There would
Seem to be some doubt as to the use of toll roads in the future.

World War II prevented further construction, as the ma-

terials and labor for highway improvement were severely limited

1Springer, Coronet, XXXIV, No. 2, 43.
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due to the war effort. Roads scheduled for construction and re-

construction were postponed. Existing roads were given only the

necessary maintenance to keep them in operation.

This three- to four-year period of neglect during the war

years left the road system in a condition that was even worse

than normal.

Following the end of World War II, a peacetime traffic
quickly resumed its stride. Within a year it had broken pre-
war records, and has continued to grow ever since. The
States were ready for a big road-building program. Plans
were prepared and large amounts of State and Federal money
available. But because of high prices and shortages of ma-
terials, men and machinery, the expected program did not get
into high gear until about 1948. Meanwhile the mileage of
roads no longer adequate for the traffic carried, or danger-

ous for present day speeds, or difficult to keep in good con-
dition, grew steadily larger.1

In 1956, Congress passed, and President Eisenhower

| Signed, the Federal-Aid Highway Act of 1956. This program

Provided for the construction of the greatest network of modern

Toads ever built. The keystone of the act is the so-called inter-

State system calling for 41,000 miles of superhighways that will

Crisscross the nation, permitting high-speed, nonstop travel from -

One point to another. The act provided for a thirteen- to fifteen-

)y -

Year period of construction.

1U.S., Department of Commerce, Bureau of Public Roads,

Highways in the United States, p. 4.
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There are many interested persons, however, who already
think that the proposed system will be obsolete by the time it is
completed. Our rapid increase in population coupled with the in-
crease in motor vehicle registrations seems to be the crux of the

dilemma.




CHAPTER III

HIGHWAY CLASSIFICATION
AND ADMINISTRATION

In certain areas of highway practice today there is a con-
glomeration of complex and controversial procedures and issues.
In other phases of highway activity, a uniform body of principles
has been developed and put into practice by highway personnel in
the performance of their tasks. A knowledge of highway system
classification, the jurisdictional responsibility for each classifica-
tion, and the organization structure of highway authorities is im-

Perative to the comprehension of subsequent discussions of finan-

Cial planning and control in state highway departments. For these

Teasons, these aspects are treated in some detail in this chapter.
Traditionally, each state or political subdivision thereof

has been charged with responsibility for actual construction and

Mmaintenance of highways within state boundaries. Nevertheless,

the federal government plays an increasingly important role in

fi.nanci.ng and controlling the development of the nation’s highways

35
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Over the years, the classification of the highways in the

United States has developed into a rather intricate and confusing

picture. As might be expected, there are widespread variations

in the practice of the various states as to administrative control

over highways. Some of the systems of the most-used highways

have been superimposed on other larger systems and have become

an integral part of the latter. As a result, some highways may

be a part of three or four systems. A classification of highways
according to character of the road and traffic using it may re-
Sult in a different classification according to administrative con-

trol for maintenance and improvement. Both of these aspects are

treated in the following paragraphs.

Highway Classification

Prior to 1890 the road system was, with few exceptions,

Under the direction and control of local authorities. Cities were

Tesponsible for roads and streets that fell within their jurisdic-

tions, and counties built and maintained roads designed to serve
the rural areas. The invention and development of the automobile
brought about the need for better highways and highway planning.
No longer were local authorities able to supply the know-how and

the funds necessary to build and construct the road systems
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required by faster and heavier motor vehicles. As a result,
states were forced to bring road-building under centralized con-
trol. The passage of the Federal-Aid Road Acts of 1912 and
1916 made state participation in highway construction and main-
tenance a necessity. The federal government offered financial aid
upon the stipulations that the state governments control the use of
the funds and that each such state set up a state highway organi-
zation to cooperate with the federal agency.1
Between 1891 and 1920, every state enacted legislation

that eventually brought responsibility for the more important road
systems under the control of state highway departments.

At first a small office was created to control the use of

State-aid by local governments. State and local funds were

used in building the State-aid roads, but maintenance was

often left to the counties. The final step was full State con-

trol of construction and maintenance of a State highway sys-
tem by a State highway department.2

The state system
The federal government has control of all national forest,

National park, and national Indian reservation roads. The mileage

1U.S., Public Roads Administration, Federal Works Agency,

Highway Practice in the United States of America, pp. 8-9.

‘ 2U.S., Department of Commerce, Bureau of Public Roads,
Righways in the United States, p. 3.

A
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in this systeni represents the only roads that are solely the ad-
ministrative responsibility of the federal government. All other
roads and streets are the direct responsibility of the states and
their political subdivisions. Most road systems are organized
along jurisdictional lines, such as state, county, township, and

urban. The data in Table 1 indicate the classifications of the

total rural and municipal mileage of roads and streets in the
| United States by administrative control and system.

The statistical data presented in Table 1 and following
tables include roads located in the continental United States and
do not take into account the road systems of Alaska, Hawaii, and

Puerto Rico. The reason for this omission is that data for the

latter are not complete as yet or are of doubtful validity.
Of the 3,074,000 miles of rural roads existing in the United
! States in 1958, 482,000 miles, or approximately 15 percent, were
Dl‘imitive1 and unimproved, while 509,000 miles, or 16 percent,
Were nothing more than graded or drained dirt roads. Approxi-
mately 1,233,000 miles, or 40 percent of total rural highways, had

surfaces of stabilized soil or of gravel and stone. Only 850,000

1The primitive road is nothing more than a trail. It has
not been surfaced or graded and is generally inaccessible during
‘ many months of the year.
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TABLE 1.—Rural and municipal mileage in the United States, 1958,
classified by administrative control and system.

Administrative Control

and System Mileage
Roads under state control:
Rural road mileage:
State primary system ................. 395,000
State secondary system . ............... 98,000
County roads under state control2 . ....... 136,000
State park, state forest, and Indian
reservation roads . . ................ 14,000
Total rural road mileage . .............. 643,000
Municipal road mileage:
Extension of state primary system ........ 39,000
Extension of state secondary system ....... 8,000
Total municipal road mileage ............ 47,000
Total road'mileage under state control ....... 690,000
Roads under local control:
Rural roads:
County, town, and township roads . ........ 2,330,000
Municipal roads:
City streets . . . .. .. .. ... e 358,000
Total road mileage under local control ....... 2,688,000
Roads under federal control:
National park, national forest, and
Indian reservation roads ............... 101,000
Total roads and streets in the United States .. ... 3,479,000

——

Source: U.S., Department of Commerce, Bureau of Public
Roads, Highway Statistics, 1958, p. 107.

aCounty roads under state control in Alabama (8 counties),
Delaware, Nevada (455 miles), North Carolina, Virginia (all but
2 counties), and West Virginia.
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miles, or 29 percent, possessed surfaces that the motorist nor-
mally thinks of as ‘‘paved.’”” Of the 850,000 miles of paved sur-
faces, 498,000 miles had a low-type bituminous surface consisting
of tar or asphalt, while the retaining 352,000 miles had a high-
type surface of bituminous penetration, bituminous asphalt, Portland

cement concrete, or brick or block surfaces.1

State primary system.—The state highway departments of

the nation have jurisdictional responsibility for 395,000 miles of
State primary roads. These roads connect all the principal cities
in the United States and provide the main channels of arterial
highway traffic. Over these highways pass the bulk of passenger
and commercial vehicular traffic. This system represents the
Ultimate in highway engineering and design, as the roads must
Mmeet the standards of heavy, fast-moving trafﬁc.2 In Table 2,
data are presented to show the surface type of this important
System. It should be pointed out, however, that surface type is

Only one factor among many that provides an indication of the

1U.S., Department of Commerce, Bureau of Public Roads,
Highway Statistics, 1958, p. 107.

2The state primary includes the interstate system com-
posed of 41,000 miles of high-standard roads.




41

TABLE 2.—The state primary rural road system, 1958 (mileage
classified by type of surface.

Type of Surface Mileage
Surfaced mileage:
Low-type surface® . ..............cc0..... 28,000 -
Intermediate-type surfaceP . .. .............. 135,000
High-type surface®¢ ... ................... 228,000
Total surfaced mileage ................... 391,000

Nonsurfaced mileage:

Primitive and unimproved . . . . ... ........ ... 1,000
Graded and drained . . . .. ................. 3,000
Total nonsurfaced mileage ................. 4,000
Total mileage . .. .........ovvvureneennenn. 395,000

S ———

Source: U.S., Department of Commerce, Bureau of Public
Roads, Highway Statistics, 1958, p. 107.

aConsists of slag, stabilized soil, and gravel or stone
Surfaces.

bConsists of bituminous-treated and mixed bituminous
Surfaces.

cConsis.ats of bituminous penetration, bituminous concrete,
Sheet asphalt, Portland cement concrete, brick, and block sur-
faces.
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condition of a highway. Other factors of importance are surface
condition, road foundation, road and shoulder width, and various
safety factors.

It is apparent from the data in Table 2 that a substantial
portion of the primary system has surfaced roads and that 228,000,
or 58 percent, have a high-type surface. An extremely small per-
centage, less than 1 percent, or 4,000 miles, are nonsurfaced
roads.

In addition to the rural roads, the state primary system
also includes 39,000 miles of city streets. These are the munici-
pal extensions of the state primary roads as they enter and pass
through cities and towns along their routes. Responsibility for
Construction and maintenance—at least financially—rests with the

State highway departments.

State secondary system.—Of the 2,564,000 miles of second-

ary highways existing in the United States in 1958, 234,000 miles
Were under the administrative control of the states and the re-
maining 2,330,000 miles were the responsibility of counties, towns,
and townships. Of the total under state control, 136,000 miles
represent county secondary roads that had been placed under the

administrative jurisdiction of five states: Delaware, North
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Carolina, Virginia, West Virginia, and, with relatively low mile-
age (455), Nevada. In these states, the counties have individually
relinquished their responsibility for local-road administration to
the state highway departments.

The remaining 98,000 miles of state secondary roads rep-
resent the more important highways in the secondary system that
state highway officials or state legislators have determined should
be under state control. The data presented in Table 3 indicate
the surface type of this road system.

Sixty-nine thousand miles of the rural state secondary, or
73 percent, have an intermediate- or high-type surface, which
Serves to indicate their importance in the state system. Many of
the state secondary highways service traffic volumes far in ex-
Céss of many of the state primary roads. In contrast, 83,000
miles, or 61 percent, of the county roads under the centralized
contro] of the aforementioned five states have a low-type surface,
are graded and drained only, or are in a primitive and unimproved
conditjgp,

The various states have added to their secondary road
Tesponsibilities by bringing under their jurisdictions 8,000 miles

of Munjicipal extensions. These are the major county secondary
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TABLE 3.—Rural state secondary road and county road mileage
under state control, 1958 (classified by type of surface).

Type of Surface Mileage

State secondary roads:
Surfaced roads:

Low-type surface ..............c.0v ... 23,000
Intermediate-type surface . . . ............. 43,000
High-type surface . .................... 26,000
Total surfaced roads . . ................. 92,000
Nonsurfaced roads:
Primitive and unimproved . . . .. ........ ... 4,000
Graded and drained . . . .. ............... 2,000
Total nonsurfaced roads ................ 6,000
Total state secondary roads . . .............. 98,000

County roads under state control:
Surfaced roads:

Low-type surface ..................... 56,000
Intermediate-type surface . ............... 42,000
High-type surface . .................... 11,000
Total surfaced roads . . . ................ 109,000
Nonsurfaced roads:
Primitive and unimproved . . .............. 16,000
Graded and drained . . .. ................ 11,000
Total nonsurfaced roads ................ 27,000
Total county roads under state control . ....... 136,000
\
Total 234,000
—

Ro Source: U.S., Department of Commerce, Bureau of Public
ads, Highway Statistics, 1958, p. 107.
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roads that enter and/or pass through small municipalities along

their routes.

State park, state forest, and Indian reservation roads.—

The states administer 14,000 miles of park, forest, or reserva-
tion roads in addition to the aforementioned systems. These are
generally low-grade roads permitting access to state-controlled
public recreation areas. Seven thousand miles of the system
have primitive and unimproved surfaces, while 4,000 miles have
high-grade surfaces. .

County, town, and township
Secondary road systems

Over 68 percent, or 2,330,000 miles, of the total road and
Street mileage in the United States is under the control of coun-
tles, towns, and townships. These political local units of states
are responsible for the construction and maintenance of rural
Toads that are located within their jurisdiction.

The roads in this system are commonly referred to as the
“farm-to—market” roads. Over these highways pass the products

Of farms and ranches on their way to local, regional, and national

1U.S., Department of Commerce, Bureau of Public Roads,

Highway Statistics, 1958, p. 107.
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markets. They also serve as feeder roads and connecting links
to the major state highways. Secondary roads are the economic,
educational, social, and cultural lifeline of the rural population

in the United States. They may service one or two families liv-
ing in isolated areas or many families residing in rural towns or.
communities. Traffic volume, passenger and commercial, on this
system is light compared to that on the state primary roads.
Therefore, construction standards and design can be lower than
those of major highways.

The data in Table 4 indicate the type of surface existing
on these roads in 1958. Of the total road mileage shown in this
table, only 10 percent, or 355,000 miles, have improved interme-
diate- or high-grade surfaces, while 870,000 miles, or 26 percent,
are nothing more than unimproved trails or graded and drained
dirt roads with no surfacing whatsoever. Over 47 percent, or

1,105,000 miles, have a low-grade bituminous surface.

Municipal roads and streets

Three hundred and fifty-eight thousand miles of city roads
and streets are the responsibility of the local city highway de-

Partments. ‘“There are about 17,000 cities, boroughs, and villages
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TABLE 4.—County, town, and townshilp secondary road system in
the United States, 1958 (mileage classified by type of surface).

Type of Surface Mileage

Surfaced roads:
Low-type surface .. ... .. .. ... ... .. ... 1,105,000
Intermediate-type surface . . ............... 274,000
High-type surface ...................... 81,000
Total mileage of surfaced roads ............ 1,460,000

Nonsurfaced roads:

Primitive and unimproved . . . .............. 425,000
Graded and drained . . . .................. 445,000
Total mileage of nonsurfaced roads.......... 870,000
Total . . 2,330,000

Source: U.S., Department of Commerce, Bureau of Public
Roads, Highway Statistics, 1958, p. 107.
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that are engaged in construction and maintenance of the streets

and highways within their limits.”1

Like highways in the other systems, city roads and streets
have varying degrees of importance. Major city streets permit
access to the central business districts and industrial centers.
Connecting the major city highways is a network of streets serv-
icing the suburban and residential areas.

The city highway departments have the same basic work
to do as the counties and townships, or the State highway
departments. They build, repair, and control traffic on the
streets. But in the larger cities the work is difficult and
complicated. Traffic is very heavy, especially during the
morning and evening hours when people are going to and from
work. Most of the streets have to be paved with hard sur-
faces. They are subject to terrific wear, and are frequently
cut into for repair of underground facilities like sewer,
water, and gas pipes, and electric and telephone wires.
Street car and bus lines, and the loading and unloading of
trucks, are complications the rural governments do not have
to deal with.2

From Table 5 it can be determined that 67 percent, or
242,000 miles, of municipal roads have an intermediate- or high-
Brade surface. In many of the large metropolitan industrial areas,

the major municipal highway represents one of the best-engineered

1U.S., Public Roads Administration, Federal Works Agency,
ﬂg@gy Practice in the United States of America, pp. 6-7.

2@., p. 7.
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TABLE 5.—Municipal road mileage under local control, 1958 (clas-
sified by type of surface).

Type of Surface Mileage

Surfaced streets:
Low-type surface ... ........ ..t 76,000
Intermediate-type surface . . ... ............. 116,000
High-type surface . . ... .................. 126,000
Total surfaced mileage ................... 318,000

Nonsurfaced streets:

Primitive and unimproved . . . .. ............. 8,000

Graded and drained . . . .. ................. 32,000

Total nonsurfaced mileage . ................ 40,000
Total, . .. ... 358,000
 —

Source: U.S., Department of Commerce, Bureau of Public
Roads, Highway Statistics, 1958, p. 107.
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road systems in modern construction and design. Thousands of
vehicles are rapidly channeled in and out of high-traffic-volume

areas over modern limited-access freeways.

Federal roads

The federal government administers approximately 101,000
miles of roads. They are all found in national parks, national
forests, and Indian reservations and are the only roads under the
direct responsibility of the federal government.

The Bureau of Public Roads cooperates with the Fed-
eral Department of Agriculture in constructing principal roads
in national forests; with the National Park Service in con-
struction of parkways and main roads in and leading to na-

tional parks; with other agencies in constructing roads
through other Federal areas. . . .l

United States marked routes

Throughout the United States certain routes are marked
With the familiar shield-shaped signs bearing the initials ‘‘US,”
Such ags US 30 or US 66. These routes have no legal or admin-
is‘il‘ative significance, and do not in any way represent a federal
8OVernment system of highways. These routes, by joint action of

the individual state highway departments, have been designated in

1Ibid., p. 22.
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this manner to assist the cross-country motorist as he travels
from orie state jurisdiction to another.

The system was recommended by the American Association
of State Highway Officials in 1925 to bring order out of the con-
fusion that faced the interstate traveler as each state used its
own signs and route numbers in designating its highways.

At the request of the association, the Secretary of
Agriculture, on March 2, 1925, appointed a Joint Board of
State and Federal highway officials, ‘‘to undertake imme-
diately the selection and designation of a comprehensive
system of through interstate routes and to devise a com-
prehensive and uniform scheme for designating such routes
in such manner as to give them a conspicuous place among
the highways of the country as roads of interstate and na-
tional significance.l

The numbers assigned to the national routes have a spe-
cial significance. Routes traversing the country from north to .
South were given odd numbers, while those running east and west

Were assigned even numbers.

Federal-aid system

A discussion of federal aid can be approached from vari-

Ous viewpoints, for it possesses many implications in highway

1America.n Association of State Highway Officials, ‘‘1925—
Adoption of Uniform Signs,’’ Public Roads of the Past, pp. 119-20.
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administration. In this section, only that facet relevant to high-
way system classification will be treated.

Federal-aid systems do not include any roads or streets
that have not already been described in the preceding paragraphs
of this chapter. They are made up entirely of the roads and
streets that are under the jurisdiction of states, counties, town-
ships, and cities. Even though funds are made available by the
federal government for the construction and improvement of a por-
tion of these roads, legal and administrative control is still exer-
cised by the states or their political subdivisions.

Although the federal government had earlier appropriated
funds for the construction of specific national roads, federal aid,
In the modern meaning of the term, was first promulgated by the
Passage of the Federal-Aid Road Act of 1916. In addition to pro-
Viding funds for the construction of rural post roads to facilitate
the delivery of the United States mail, the act required the states,
as 3 prerequisite to federal-aid participation, to establish state
h-1ghwa.y organizations. The act further required: (1) a limit of
$10,000 per mile for construction, exclusive of the cost of

bl'ldges; (2) that funds could not be used for the maintenance
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of roads; and (3) that federal-aid roads were to be free of tolls
of any kincl.1

In the Federal-Aid Highway Act of 1921, a new system of
roads was designated as the federal-aid primary and was made
eligible for federal-aid funds. The new system was limited to
"7 percent of the total road mileage of each state, and roads in
the system were required to be of an interstate nature.

The Federal-Aid Highway Act of 1944 provided for an ex-
Pansion in the systems eligible for federal funds. State primary
roads within urban areas and certain secondary rural roads could
now qualify for federal-aid participation.

The act further authorized establishment of a ‘‘National
System of Interstate Highways not exceeding forty thousand
miles in total extent to be located as to connect by routes,
as direct as practicable, the principal metropolitan areas,
cities and industrial centers, to serve the national defense
and to connect at suitable border points with routes of con-

tinental importance in the Dominion of Canada and the Repub-
lic of Mexico.’’2

Interstate system.—The keystone of the federal-aid program

1S the national system of the interstate highways. This is a

1Associa.tion of American Railro