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• PLANNING I N G E N E R A L receives 
little thanks; some even have described 
it to be a thankless job. It produces 
criticism and resentment among many 
who are directly affected. Yet it is un
doubtedly one of the most important 
tasks of government. 

Planning can mean different things 
to different people. To the maintenance 
engineer it has a connotation for the 
maintenance of highways in a safe 
operating condition. To the design en
gineer it means the selection of a spe
cific alignment within a general location, 
fitting the highway facility on that 
alignment within the standards and 
specifications, and good engineering 
judgment and practice. To the person
nel officer it means the staffing of the 
organization so that it will have the 
experience to perform creditably. 

The highway user has perhaps a dif
ferent concept of highway planning. 
The trucker is concerned with route 
selection that will permit movement of 
goods in the most economical operation. 
The mobile home can be hauled only 
where facilities are available for servic
ing, parking, and overnight storage. 
Thus planning has a slightly different 
connotation to each, and each must do 
some planning within his area of re
sponsibility, business or interest. 

Planning is sometimes referred to as 
a European concept, and a few may still 
find it difficult to accept in the conven
tional American tradition. It is con
trary to the manner in which this coun

try has developed and to the pioneering 
spirit. The exploitation of natural re
sources that was possible and profitable 
in the days when there was an unex
plored frontier was not planned with a 
view of conservation. The factor, how
ever, which made planning necessary in 
Europe long ago, is now making it more 
essential in the United States. That 
factor is population. The population 
growth problem may be unpleasant in 
terms of the price of solution whether 
it be dollars, inconvenience, or inertia. 
Population is not only increasing in ab
solute numbers but it is changing its 
place of residence and employment so 
that much of this growth is intensified 
in some areas more than others. 

Planning in the present context is 
nothing new. There is evidence of it in 
the system of National Parks, the devel
opment of irrigation. Central Park in 
New York or the Mall in Washington, 
D. C , to cite a few instances—some 
highly successful—as time alone can 
tell. There are now more people with 
more cars and more time for recreation 
and with better highways. So the ques
tion logically may be asked. What is 
being planned today for the world of 
tomorrow and specifically what is the 
position of highway planning in this 
over-all situation? 

DEFINITION 

As a general thesis and within the 
concept of this conference planning is 



a basic characteristic of executive ac
tion. Planning is an intellectual process 
involving creative thinking and an 
imaginative juggling of many complex 
variables. Conceptual thought is at the 
core of the mental abilities required for 
planning. Skill in planning is needed by 
all administrators or managers. 

According to the dictionary, planning 
is a scheme or a method for doing, and 
to a highway administrator this should 
mean a scheme or a method for admin
istering the highway system. Good 
highway planning is essential to the 
effective functioning of the several as
pects of highway work and usage, but 
the term "highway planning" includes 
a much broader concept than that of 
the maintenance engineer or the design 
engineer, the personnel manager or the 
highway user. 

In 1956, when R. B. Hindle of the 
Roads Department of the Province of 
Natal, South Africa, returned after a 
trip, he reported on his observations of 
highway practice in these United States. 
In this report he described highway 
planning as a continuous process aimed 
at maintaining, at all times, the best 
balanced state of highway transporta
tion efficiency throughout the entire 
system. 

In order that this highway transpor
tation can be planned in balance with 
the economy of the area in which it is 
a part, social and economic considera
tions must be included as well as the 
physical. Planning also presumes that 
there be goals or objectives established 
and under the continuing process that 
they be modified from time to time as 
conditions change. 

The one purpose of highways is to 
provide for the safe and convenient 
movement of persons and goods. It is 
not an exercise in drafting the layout 
for an interchange or the balancing of 
cut and fill or the determination of the 
optimum moisture content of a particu
lar soil, although each has its place in 
the process of highway engineering. 

THE PROBLEM 

In the last days of horse-drawn high
way transportation the highway admin
istrator had problems of mud, ruts or 

dust, depending on the weather and the 
season. He was confronted with rough 
roads. As the capability of the internal 
combustion engine was more effectively 
adapted to the highway vehicle and as 
its efficiency improved, the problems in
creased in complexity with operational 
difficulties of sharp curves, excessively 
steep grades, limited and restricted 
sight distance, congestion and accidents. 
And always intermingled with these 
physical manifestations of problems has 
been the necessity of financing and ad
ministering the entire highway opera
tion (Fig. 1). 

Before 1930, improvement of the pri
mary rural highways was the relatively 
uncomplicated objective of road im
provement effort. Primary routes had 
been recognized and designated in ac
cordance with law as State highway 
systems in the several States, and the 
more important of the routes of these 
systems, since 1921, had been incor
porated in the Federal-aid highway 
system. 

During the 1920's a steadily increas
ing expenditure by the States, with 
Federal aid, had gone into a pioneer 
improvement of these main rural high
ways. By 1930, the end of this initial 
program was in sight. Some degree of 
improvement had been extended to 
nearly the whole of the selected systems, 
and a situation had been created which 
called for a reconsideration of guiding 
policies. 

The registration of motor vehicles 
had increased beyond all early expecta
tion. The volume of traffic had grown 
at an even faster rate. Speed of travel 
had increased, and was continuing to 
mount. Already it was seen that much 
of the earlier improvement of the prin
cipal rural highways would soon be 
inadequate to the needs of the developed 
traffic, necessitating reconstruction and 
enlargement of the facility provided. 

In the early 1930's, however, the high
way departments began to find different 
and more complex problems. At this 
time the principal centers of population 
were connected with a system of high
ways—^not always hard surfaced but 
generally considered to be of the all-
weather type. The change was one in 
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the character of highway transporta
tion. Automobile ownership increased. 
Traffic volumes, vehicle speeds, and the 
number of trucks and their weights and 
loads carried were far greater than 
could have been visualized by the engi
neers of the early roadbuilding years. 

The studies and processes that are in
volved in solving these problems are 
highway planning. The results of such 
studies may take different forms but 
usually they find expression in a pro
gram involving location, acquisition of 
right-of-way, design, construction, and 
maintenance, with their financing and 
legislation. Underlying these program 
developments is a program of research 
and the management of the entire op
eration. The result is systems of ade
quate highway facilities. 

THE HIGHWAY PLANNING PROCESS 

The highway planning process (Fig. 
2) takes any or all of such items as (1) 
maps that show topography, centers of 
population, industry, education, and re
ligion—places that generate traffic; (2) 
an inventory of the physical extent of 
the highway facilities, mileage, surface 
type and condition, surface width, 
shoulder width, extent of grades, curva
ture and sight distance; (3) traffic 
usage in terms of volume, vehicle classi
fication, and weights and loads; (4) 
travel characteristics of origin and des
tination, car occupancy, trip length and 
purpose, mode of travel, and trip fre
quency; (5) standards and regulations; 
(6) population characteristics; (7) 
highway costs and fiscal data; (8) land 
usage and economic factors; and (9) 
administration. After study, these pro
duce a variety of results such as clas
sification of highways for system ad
ministration, integration of highway 
systems with urban planning, develop
ment of highway improvement pro
grams, economic analyses of route 
locations, studies of highway needs, and 
recommendations for legislation and 
regulation. 

This highway planning process prob
ably was not so clearly visioned in the 
minds of highway administrators when 

the work was first established as a 
separate function in the several States. 
The Federal-Aid Highway Act of 1954 
provided that iy2 percent of the Fed
eral-aid funds apportioned for any year 
to any State might be used for surveys, 
plans, engineering and economic investi
gations of projects for future construc
tion. Starting in the autumn of 1935, 
the States began to take advantage of 
this provision in the Federal law, and 
began to conduct a comprehensive high
way planning survey. By 1940 all of 
the States had begun to participate and 
all are continuing to do so. 

In the initiation of this cooperative 
undertaking Public Roads proposed the 
studies, developed the procedures, ren
dered technical assistance, and consoli
dated data for use in the study of 
national problems. At the same time, 
and as part of the continuing nature of 
this program, the States have proposed 
additional studies where needed for 
State problems, set up work programs, 
made the field surveys and summarized 
and analyzed the results. The programs 
and reports have been subject to ap
proval of the Bureau in the discharge 
of its responsibilities with respect to 
the expenditure of Federal funds. 

The problems of the administrators 
in the several States vary to some de
gree and extent because of differences 
in natural attributes of climate and 
topography, differences in the economy 
and social characteristics of the popu
lation and differences in laws and 
regulations under which the individual 
highway departments must operate. 
Fundamentally, however, certain basic 
elements of work are common in all 
States and it is around this common 
interest that a fairly uniform pattern 
of methods and techniques could be 
developed and were applied. Within the 
cooperative framework of the Federal-
aid concept it was possible for the indi
vidual States to utilize the information 
for studying its problems and recom
mending solutions and for the Federal 
Government to utilize the same infor
mation for studying its problems and 
reconunending action without duplicat
ing data collection and assembly proc
esses. In this manner decisions of local 
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and Federal authorities are based on 
the same data. 

Highway planning studies, although 
organized and conducted differently in 
some particulars in the several States, 
have, on the whole, followed a uniform 
pattern which is briefly described in the 
following paragraphs. 

This is fundamentally the same func
tional type of work as would be found 
in a planning operation in business or 
industry—an inventory of the physical 
plant, an inventory of its usage or pro
duction record, and an audit of the fiscal 
situation, income, and expenditures. 

Highway Facility Inventory 
Initially, a complete inventory was 

made of all rural roads which were pub
licly traveled to determine in detail the 
extent and dimensions of the road 
facilities. Observers drove over every 
mile and recorded the width, type, and 
condition of roadway surfaces; the type, 
dimensions, and condition of struc
tures; the location of dwellings and 
other cultural features which are 
sources of traffic; and the physical char
acteristics of railroad grade crossings. 
On the important routes they measured 
the location and degree of curvature of 
sharp curves, the location and- rate of 
steep grades, and the location and na
ture of restrictions to road visibility 
which might present a traffic hazard. 

The inventory data were summarized 
in tables, and in addition a series of 
county maps were prepared in accord
ance with standards which show all 
public roads and their surface type in 
relation to the adjacent dwellings and 
other improvements. Several series of 
maps have been prepared showing 
school bus routes, postal routes, and 
regularly scheduled truck and bus 
routes. State maps were also prepared 
showing the principal highways but not 
the cultural features. The maps con
stitute, in themselves, an extremely 
valuable tool for the use of the State 
highway organizations in their regular 
work, and in addition they supply in
formation which is valuable to other 
State agencies, to Federal agencies, and 

to private agencies, business, industry, 
and individuals. They are generally 
sold by the States at a price approxi
mating their reproduction cost, and the 
demand for them has been large and 
continuous. 

Traffic Usage Inventory 
An inventory of traffic usage was 

made to determine how the several 
highway systems are being used, the 
total travel, and separately for pre
dominant vehicle types and loads car
ried—vehicles, loads, weights, and 
dimensions. 

It is impractical to observe traffic 
usage on all road sections. With a 
knowledge of sampling techniques of 
standard statistical procedures, how
ever, it is possible to make estimates 
within reasonable limits that can be 
predetermined according to the accu
racy required for the problem. 

A continuing function of these studies 
obtains additional information each 
year so that trends in these character
istics are known. Traffic trends have 
been determined by the operation of 
continuous-count machines at selected 
points and extensive traffic counts have 
been made periodically by these sam
pling procedures. State traffic flow 
maps have been prepared and generally 
revised annually, and county traffic 
maps at less frequent intervals—graphi
cal representations of the usage of the 
several highway systems. 

Trucks were weighed and measured 
at a large number of locations rep
resentative of the more important 
highways. The information obtained 
included the type and some measure of 
the capacity of the vehicle; the total 
weight and the load on each axle; the 
width, height, and length; the axle 
spacing; the commodity carried and, 
when possible, the weight of the car
ried load; the origin and destination of 
the vehicle; and other pertinent facts. 
The weight information has been kept 
current by trends established through 
annual weighings at selected points dur
ing comparable periods. In addition, 
most States have occasionally made 
more extensive weight surveys to deter-
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mine variations in different hours and 
in different seasons, and on different 
classes of roads. 

Financial and Motor-Vehicle-Use 
Studies 

A complete highway planning survey 
program includes a group of financial 
studies to determine the relation of 
street and highway finances to the 
finances of all other governmental op
erations within each State, to determine 
the ability of the State to finance the 
necessary highway maintenance, re
placements, and improvements, and to 
indicate an equitable base for the as
sessment of highway-user taxes. 

One of the studies in this group was 
the road-use survey in which a repre
sentative sample of motor-vehicle own
ers were interviewed to determine their 
annual travel and the class of roads and 
streets used for that travel. The data 
obtained made it possible to determine 
the proportional amount of travel on 
each of the road systems of the State, 
originating in the respective govern
mental jurisdictions. This information, 
correlated with that obtained in the 
other studies, indicated the relation be
tween the contributions to highways 
and the benefits obtained from their 
use. Most of the States made this study 
in the early period of the planning sur
veys and 23 of them have repeated it 
recently under somewhat modified pro
cedures, known as the motor-vehicle-use 
study. 

A fiscal study comprised an analysis 
of the financial reports of the State and 
its various political subdivisions. This 
analysis indicated the source of all 
revenues and classified expenditures as 
to whether they were made for high
ways (or streets), education, public 
welfare and serv ces, or for general 
government. The highway finance data 
are being kept current from year to 
year. 

Another study of this group, called 
the road-cost (or road-life) study, in
volves studies and research on highway 
investment, service lives and deprecia
tion of various road types on the State 
highway system. Over the past 15 or 

20 years, a group of States have built 
up a continuing record of the mileages 
constructed and retired. A number of 
States have also recorded their con
struction cost and analyzed salvage 
values, thus permitting determinations 
to be made of the highway investment 
in terms of grading, surfacing, and 
structures. 

With the information thus obtained 
it is possible for highway departments 
to estimate the rate at which highways 
wear out and the cost of making needed 
replacements. Such information is ex
tremely useful in scheduling long-range 
highway construction programs and in 
determining the rate at which highway 
needs will be met under various high
way financing alternatives. 

EVALUATION 

General 
Broadly speaking, the fundamental 

purpose of the highway planning survey 
activity is to place highway financing 
on a sound continuing basis under 
which the cost of supporting the sys
tems might be distributed as equitably 
as possible among the users and other 
beneficiaries and to provide facts on 
which the administrative and engineer
ing officials might plan, construct, and 
operate the highway systems efficiently 
and in the best public interest. It is 
very doubtful that any State highway 
department or the Bureau of Public 
Roads would feel that the millennium 
has arrived. Each decade brings tech
nological developments that modify and 
change the usage of highway transpor
tation. In many localities the United 
States has not yet caught up with the 
"lost-ground" demand for highways that 
may be traced as far back as the depres
sion of the 1930's and World War I I . 
Then there are the demands caused by 
needs of replacement and of expansion 
and of the increased quality of service. 
The ingenuity of individuals living in 
an atmosphere of freedom finds new 
uses for old areas and old facilities. So 
it is difficult to find a permanent satis
faction for any program accomplish
ment. There are a few generalities that 
are evident, and then there are some 
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specific areas in which it is possible to 
demonstrate the accomplishment of 
planning in relation to highway admin
istration. 

Highway planning is now an operat
ing function in all highway departments 
with adequate funds available for nor
mal programs and in some States with 
enough additional funds so that some 
research work is also included in the 
program. It is handicapped as are all 
highway functions by staffs of insuffi
cient size and, in some areas of work, 
with lack of trained personnel. 

Although highway planning in some 
aspects was done in the several highway 
departments and in the Bureau of Pub
lic Roads prior to the passage of the 
Hayden-Cartwright Act in 1934, it was 
lacking in comprehensive scope in any 
State, and there was no reasonably 
accurate way of creating a regional or 
national study for guiding or recom
mending administrative decisions. 

Following the passage of the act in 
1934, most of the States took advantage 
of the provisions of the act and initiated 
programs to conduct highway planning 
surveys. By 1940, all States had begun 
to participate and all are continuing to 
do so. 

The Bureau of Public Roads has as
sembled the data collected by the several 
States and analyzed them to develop 
information of nationwide significance. 
It has frequently incorporated in these 
analyses information and data assem
bled by other governmental agencies to 
obtain as complete and comprehensive 
an analysis as possible so that highway 
transportation may be properly posi
tioned in relation to other forms of 
transportation and the economy of the 
nation as a whole. 

Prior to World War I I , the States 
began using the results of these high
way planning survey operations, as soon 
as the information could be analyzed, 
in the setting up of construction pro
grams, determining priorities, design
ing individual projects, and in many 
other ways. The results have been used 
in reports to legislatures on many sub
jects such as route locations and devel
opments, the need for funds, the alloca
tion of funds to systems, the extent of 

the systems, size and weight limitation 
of vehicles, and road-user fees—espe
cially license fees for trucks of different 
sizes. These results—and it takes time 
for survey operations to show results— 
are the manifestations of highway plan
ning. 

Since World War I I , traffic volume 
trends, data on vehicle-miles of travel, 
ton-mileages hauled by trucks and fre
quency of gross weights and axle loads 
of various magnitudes have been com
puted and published regularly. One of 
the important trends pointed out in 
these publications was the alarming in
crease in frequency of heavy axle loads 
that took place between 1936 and 1948. 
Partly as a result of these findings, 
stricter enforcement and other measures 
taken by the States and truck operators 
have resulted in reducing the frequency 
of heavy axle loads considerably below 
the 1948 peak. 

The third decade of highway planning 
is well under way. Looking back, the 
first half of the first decade was spent 
largely in the assembly of basic facts 
and laying the groundwork for keeping 
them up to date. World War I I virtu
ally put a stop to efforts to plan ahead, 
but it did serve to focus attention on 
the importance of what had already 
been accomplished. Many will recall the 
important uses made of traffic and other 
data already available or quickly sup
plied by the highway planning divisions 
during that period. They demonstrated 
the essentiality of highway projects so 
that the slim supplies of critical mate
rial that could be spared were made 
available to the highway departments. 
They aided in the routing of military 
convoys and war material shipments. 
They supported the need of gasoline and 
rubber to keep highway transportation 
alive. The war forced highway plan
ning, like other highway functions, into 
a hand-to-mouth basis. But the war also 
brought to the attention of highway ad
ministrators the idea that facts that 
would convince rationing officials could 
be equally useful in developing the con
tinuing peacetime programs. 

In recent years the program of high
way planning employs some 4,745 per
sons in the 50 States, District of Colum-
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bia, and Puerto Rico, together with 
about 140 in Public Roads. These num
bers do not include those persons work
ing under consultant contracts either 
with percent Federal-aid funds or 
Federal administrative funds, nor some 
of the larger transportation studies. 

This program for both highway plan
ning and research during the past five 
years has averaged $51.6 million a year, 
including both Federal-aid and State 
matching funds. 

It is more significant, however, to 
realize the uses that have been and are 
being made of this information and the 
reliance that is being placed on the 
highway planning work at both the 
State and the Federal levels. 

A review of highway planning in 
terms of significance to the total plan
ning program indicates that the work 
can be generally grouped as follows: 

1. Program authorization and ex
penditures; 

2. Current planning and operations; 
3. Advance planning; 
4. Urban planning; and 
5. National planning. 

Program Authorization 
An analysis of the highway planning 

programs since they were first started 
in 1935, under the Hayden-Cartwright 
Act, could well be ^ouped into three 
time periods recognizing the diflferences 
in programs that were developed ac
cording to legislative changes: the first 
from 1935 to 1945 and the passage of 
the Federal-Aid Act of 1944, when 
funds were first made available for 
highway work in urban areas; the sec
ond from 1945 to 1956, when funds for 
the construction of the Interstate Sys
tem were first authorized; and the 
third, for the period subsequent to 
1956. Table 1 shows the apportion
ments for each year since 1936, to
gether with the total amount of the 
highway planning and research pro
grams and Federal and State shares. In 
the years prior to 1945, the actual 
amounts of Federal and State participa
tion have not been totaled by years, 
since the method of fiscal control is diffi
cult to assign to any 1-yr period. In 

total, however, for the 10-yr period, 
highway planning surveys and highway 
research programs approximate $52.8 
million, or $5.3 million a year with 
about equal amounts of Federal-aid and 
State funds with all apportioned funds 
programmed. 

In the 1946-56 period, a total of $79.0 
million of Federal-aid funds were ap
portioned, an average of $7.2 million a 

T A B L E 1 
ONE AND ONE-HALF PERCENT FEDERAL-AID 

HIGHWAY FUNDS APPORTIONED, PROGRAMMED. 
AND R E L E A S E D TO CONSTRUCTION, BY Y E A R S 

(Millions of Dollars) 

Released 
Appor- to 

Year tion- Work Prosrams Con-
menU strue-

~ • " ToUl tlon Federal State 

1936 
1937 
193S 
1939 
1940 
1941 
1942 
1943 
1944 
1946 

Total 
Avg. 

1946 
1947 
1948 
1949 
1960 
1961 
1962 
1963 
1964 
1966 
1966 

Total 
Avg 

1967 
1968 
1969 
1960 
1961 

Total 
Avg. 

Grand total 
1936-1961 

26-yr avg. 

1962 
1963 

Total 
Avg. 

Grand total 

28-yr avg. 

3 0 
1 8 
3.0 
2 9 
2.0 
2.4 
2.0 
20 
7 8 
0 0 

26 4 26.4> 26.4> E2.8< 0.0 
2.6 2 7' 2.6> 6 8< 0 0 

7.3 1.3 1.3 2.6 2.6 
7 3 4 9 4.7 9 6 2.6 
7 2 6 9 6 7 11.6 2.6 
0 0 5.1 4 9 10.0 2.6 
6 6 7.7 7 1 14.8 2.6 
6 6 4 7 4 6 9 3 2.5 
7.3 6 8 6 9 12 2 2 6 
7.2 7 8 1 7 16 6 2 6 
8 4 8.0 8 4 16.4 2.6 
8.4 11.6 9 5 21.0 2.6 

12.9 11 6 9 2 20.8 1.0 

79.0 74 8 69 0 143 8 3.6 
7 2 6.8 6 3 18.1 

29 8 28.1 12 9 41 0 1.0 
38 2 31 I 11.7 42 8 6 6 
46 9 40.6 13 2 63 8 11.6 
B0.7 41 6 16.4 67 0 13 1 
40 6 47 2 16 3 63.6 10 8 

206 2 188.6 69.5 268.1 42.1 
41.0 37.7 13 9 61 6 8.4 

310.6 289.8 164.9 454.7 46.6 
11 9 11 1 6.4 17.6 

46 1 46 1> 16 9' 62 0< 
49.2 49.3' 17.0> 66.3> 

95.3 96.4 32.9 128 8 
47.6 47.7 16.6 64 2 

406 9 388 2 197 8 683.0 
14 6 13 7 7.1 20 8 

Note: In addition to normal program funds, a total of 
$11,820,024 (Federal funds) was expended from 1966 to 
1961 for the Illinois Road Test (AASHO). 

' Estimated 
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year, and work programs $143.8 mil
lion, an average of $13.1 million a year 
with both State and Federal funds. 
During this period a total of $3.5 mil
lion was released to construction upon 
a showing by individual States that an 
adequate planning program was under 
way and that Federal-aid funds were in 
excess of those programs. 

Since 1956, the authorization of In
terstate funds has made a larger 
amount available for Federal-aid pro
grams, including the program of high
way planning. In these last years a 
total of $205.2 million of Federal-aid 
funds has been apportioned for high
way planning purposes, an average of 
$41.0 million a year. Work programs 
have totaled $258.1 million, an average 
of $51.6 million. During this same 
period an average of $8.4 million a year 
has been released to construction under 
the same terms as in the previous 
period. 

In 1962 and 1963, work programs are 
estimated to be $62.0 and $66.3 million, 
respectively, with Federal-aid funds of 
$46.1 and $49.2 million. 

The current highway planning and 
research program is shown in total in 
Table 2, broken into amount and per-

T A B L E 2 
CURRENT HIGHWAY PLANNING AND RESEARCH 

PROGRAMS CONDUCTED BY STATE HIGHWAY 
DEPARTMENTS USING 1% PERCENT FUNDS' 

1961-1962 

Type of Work 
Amount 

/ millions \ 
\ oti ) 

Percent 

Planning surveys 
Inventory and mappinsr 7 9 12.4 
Traffic counts 6 6 10.2 
finance and statistics 2.2 3.6 
Loadometer studies 1 8 2 8 
Road life studies 1 0 1 6 
Special studies 7 3 11.6 

Subtotal 26.7 42.0 

'''ransportation an() urban planning 
Origin and destination studies 1.4 2 2 
Route location studies 6 3 8.3 
Urban transportation 9.0 14 1 
Special studies and miscellaneous 9.6 16.0 

Subtotal 26.2 39 6 

Research projects (other 
than planning) 8 9 14 0 

Administration 2 8 4 4 

Grand total 63.6 100.0 

' Includes State matching funds: $16 3 million, 26 6 
percent. 

cent for each of the principal divisions 
of work. There has been an increasing 
amount of work in transportation plan
ning studies with some 25 percent now 
programmed for this work in compari
son to about 16 percent in 1957, and 
research work at 14 percent now in 
comparison with 3 percent in 1957. 

In many States the use of the ly^ 
percent funds is almost completely 
budgeted for highway planning and re
search purposes, but in other States 
there is some question as to whether 
this allocation can be fully utilized un
der present personnel policies and re
strictions. In some States special items 
such as urban transportation studies 
are a sizable proportion of an annual 
budget. As these studies are completed 
or are moved into a continuing status, 
they will become less of an expense, and 
it is probable that more of these II/2 
percent funds will be available for other 
planning and research problems. A 
thorough examination of the program 
should be made to determine what the 
planning and research needs of the 
State are so that in future years rec
ommendations and answers will be 
available to the administrators and to 
the legislatures for use in establishing 
long-range programs through advance 
planning and urban planning opera
tions. 

Current Planning 

During the past year there has been 
more contact among State and Public 
Roads personnel on highway planning 
matters in conferences than in any pre
vious similar period since World War 
I I , excepting for the preparation of In
terstate System cost estimates. The 
WASHO Factual Surveys Committee 
and Public Roads Regions 1 and 3 have 
had joint conferences on highway plan
ning matters at which 30 States par
ticipated. Meetings were held in 6 of 
Public Roads regions involving 38 
States at which the various kinds of 
traffic counting equipment were dis
cussed. It is this latter type of meeting 
that is particularly helpful because the 
personnel at the working level have the 
opportunity to participate, The devel-
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opment of more of these workshop type 
conferences should be planned for the 
purpose of discussing problems in speci
fic areas of work. 

(Generally speaking, the mapping pro
gram (actually a remapping program) 
is being accomplished at far too slow a 
rate to be of greatest value and use to 
the highway departments, the Bureau 
Public Roads, and others among whom 
the maps have widespread use. In 1960, 
358 county general highway and traffic 
maps were revised or redrawn in 31 
States, together with the preparation of 
10 State general highway maps, 27 
State traffic maps, 327 city maps, 64 
city traffic maps, 114 county traffic 
maps, and 333 urban area maps. Inven
tory operations were a continuing 
function in 44 States and Puerto Rico. 

Traffic counting programs generally 
should be strengthened, particularly in 
urban areas. When the highway plan
ning work was started (1935-1939) the 
counting, classification, and weighing 
of vehicles was largely a rural opera
tion. Now with the decided shift in 
population from rural to urban areas, 
and the shifting of population and 
economic activities vnthin the urban 
horizon, there is a definite lack of in
formation for determining the usage of 
highway facilities within this horizon— 
volumes and trends of total traffic; pro
portion of commercial vehicles; propor
tion and trends of heavy loads; and 
distribution of usage on expressways, 
arterials, feeders, and local service 
streets. This weakness is particularly 
noticeable when information is needed 
for design-hour volumes, directional 
volumes, truck volumes, and support 
for forecasting and assignment anal
yses. 

Some 23 States have reviewed their 
traffic counting programs in rural areas 
in the past 5 to 8 years and have im
proved their efficiencies or extended 
coverage at no added expense by recog
nizing standard statistical sampling 
techniques and the limits of accuracy 
required. 

Some 20 to 25 regularly scheduled 
annual statistical reports are prepared 
each year by each State—State and local 
finance, mileage, motor-vehicle registra

tions, motor-fuel consumption—^an esti
mated 1,250 tabulations plus others of 
special nature to answer immediate and 
nonrecurring problems. 

Over the period of time since the 
several elements of the highway plan
ning program have been active, the ini
tial manuals and guides under which 
the work was done have been modified 
from time to time by memoranda 
and instructions on individual problems 
to the point where now there is no one 
source of instruction. A few States 
have issued a consolidation of instruc
tions eliminating obsolete or superseded 
methods and techniques. This should 
be a more general practice. 

Some uses of the highway planning 
information were entirely uirforeseen— 
incidental in some instances, more fun
damental in others. But these uses 
could not have been made had there not 
been a highway planning operation. It 
is a rather interesting listing: 

1. Hours of driving, requested for 
use by I C C ; 

2. Locations and length of winter 
and spring road damage; 

3. Transcontinental traffic; 
4. Traffic on selected U. S. num

bered routes; 
5. Trucking information for Na

tional Bituminous Coal Commission; 
6. Cabbage shipments by highway 

(pilot study for commodity study feasi
bility) ; 

7. Movement of conunodities from 
seaports; 

8. Trucks with I C C plates; 
9. 1938 and 1952 Traffic Flow 

Maps; 
10. Toll bridges, ferries, and tun

nels; and 
11. Highway facility data for Indus

try Evaluation Board. 

Advance Planning 
Advance planning might be consid

ered as the development of practicable 
means of carrying out the findings of 
the statewide and systemwide needs 
studies by means of long-range con
struction programs that will give first 
priority to the projects that are, in fact, 
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most urgent—well ahead of actual 
work. Adequate advance planning is 
based (a) on an accounting of existing 
road facilities, (b) on thorough studies 
of the kind and volume of traffic, and 
(c) on systematic grouping of similar 
roads into classes. With this founda
tion, programming can be established 
with the development of a financial 
plan, and the assignment of priorities 
to work projects and the scheduling of 
them into long- and short-range road 
improvement programs to meet the 
needs of travel growth (Fig. 3). 

Classification of roads and streets is 
a procedure whereby roads and streets 
that have similar characteristics are 
grouped into distinct classes. An ade
quate classification recognizes which 
government agency should have re
sponsibility for which roads. This is 
usually based on the service performed 
by each road. Some roads are inter
city routes carrying a relatively large 
proportion of long-distance movements. 
These are important to the State as a 
whole. Some roads may serve as collec
tors or distributors to and from com
munities or the intercity routes. These 
are of principal importance to a small 
segnient of the State. Other roads are 
dominantly of land use service only and 
hence of local service and access only. 
These three types are generally identi
fied broadly as of arterial, feeder, and 
local character. A good classification 
recognizes reasonable distances and in
tervals between roads of the same class 
to serve the population of the area ade
quately. 

It is also the key to determining im
provements in each road class— t̂he 
next stage in advance planning. There 
is evidence that some roads now on a 
secondary road system have all the 
characteristics of a primary road and 
have, in fact, been improved with sec
ondary funds to primary road or ex
pressway-type standards. This tends to 
make a farce of separate apportion
ments for primary and secondary sys
tems. In the opposite manner, some 
roads formerly classed as primary 
roads are continued in this class al
though the characteristics are no longer 
of that class because of other road de

velopments or changes in the local eco
nomic conditions. 

In another aspect some system classi
fication changes are submitted for ad
ministrative decision in segments of 
routes rather than on an entire well-
integrated system of routes. In one 
instance, for example, the expansion of 
the Federal-aid secondary system is ini
tiated by county judges \vithout refer
ence to or benefit of a statewide long-
range plan. 

With the construction of the Inter
state System there may be reason to 
consider the primary route which it 
parallels or replaces to no longer be a 
primary road in fact. Some are close 
enough to be absorbed by it, some far 
enough away to function independently. 

It is important that the most critical 
needs be satisfied first and this can be 
done by sorting out projects in a prior
ity sequence. There are several meth
ods for doing this and many States are 
doing it in one form or another. Gen
erally, a road is measured according to 
its importance in terms of service ren
dered and usage. A second factor is the 
consideration of condition. A combina
tion of these serves to rank projects 
consistent with urgency for improve
ment. 

The lack of advance planning and the 
long-range program which is its prod
uct indicates that either information 
is lacking as to what the needs are and 
what the systems are, or that if the 
information is available it is not used. 

Too often a Federal-aid program is 
submitted just prior to advertisement 
for bids and usually this must be han
dled by Public Roads at the same time 
as the PS and E review and authoriza
tion. Often construction projects are 
submitted in a program on a year-to-
year basis with no long-range program 
worked out or finalized. There are also 
programs that are formulated by a 
rather random selection of projects and 
others influenced by public pressure. 
This is not advance planning. 

With respect to the Interstate System 
the routes have been designated and, 
except for minor changes, the system is 
firmly established. Its needs have been 
estimated in response to Section 108(d) 
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of the Federal-Aid Highway Act of 
1956 and Section 104(b) (5) of Title 23 
U.S.C. Its financing seems assured un
der the operation of the Highway Trust 
Fund. 

In 1960, a review was made of the 
practice in use of "ratings" among the 
several State highway departments. 
Methods of rating vary considerably. 
The term "sufficiency rating" is used 
most generally to describe these meth
ods but other terms have been used 
such as deficiency ratings, service rat
ings, congestion warrants, priority 
analysis and adequacy ratings, in a few 
instances. Thirty-eight States rate the 
rural primary system. Thirty States 
also rate the secondary road system, 
and 17 make ratings on urban primary 
extensions. Seven State highway de
partments are required by law to make 
ratings. The use of these ratings varies 
considerably from "very limited" to 
"guide in priority determination." 

Generally speaking, the use of rat
ings is considered to be of value in 
guiding the judgment of the adminis
trators and most of the States that 
make adecjuacy ratings supplement 
these studies with other analytical 
methods for priority considerations. 

Before a State can develop a 5- or 
lO-yr program of road improvements 
there must be a determination of high
way needs. When each road is studied, 
a determination can be made of its ade
quacy to serve present and foreseeable 
traffic. From this study comes a total, 
when all roads are put together, of the 
nature and extent of physical improve
ments, the cost of making the improve
ments, a financial plan, and the length 
of time necessary to make them. 

Some 32 States have made needs 
studies and 8 States have followed these 
up with a second study or have kept the 
study current as to improvements and 
changes in needs. (2) 

It is difficult to evaluate the results 
of highway needs studies. Generally 
the studies are made at the direction of 
a legislative study commission, and this 
is indicative of the importance attached 
to studies and the problems before the 
legislature and the highway adminis
trator. But what happens after the 

report is made and accepted by the 
commission is fundamental and most 
important. 

Without question the staff of the 
highway department has gained some 
experience in the development of the 
study and in knowledge of the needs of 
the highway systems. 

The legislative commission members 
gained an insight into the nature of 
the highway needs, the engineering ap
praisal, and the financial requirements. 
Usually groups of local citizens and offi
cials at city and county levels also par
ticipated in the formulation of the parts 
of the study relating to those local 
areas. In this way the development of 
a highway needs study educated a seg
ment of the highway users in the needs 
of the highway systems so that they 
could exert their influence in support 
of a financially feasible highway pro
gram. 

But if the recommendations of the 
study are not acted upon, then the true 
objective of the study is not served. To 
some extent each study presumably was 
used within the department for internal 
planning. In one State the legislature 
adopted a majority of the recommenda
tions but the highway department dis
regarded the needs data. In a couple of 
other States practically the opposite 
situation developed. In California, Ore
gon, and Washington, to cite three in
stances, tangible results came in the 
form of legislative interest—revenue 
bills and interim commission studies. 

The importance of highway planning 
is receiving increasing attention in the 
area of advance planning. In North 
Carolina, a statewide commission has 
been established staffed with personnel 
of several disciplines in addition to en
gineering. Funds are allocated for 
highway improvements based on rela
tive statewide needs rather than on any 
formula. This advance planning unit 
makes long-range improvement plans 
based on over-all statewide needs, keeps 
the public informed as to the plans, and 
makes certain that proper integration 
of land and building developments are 
included. It cooperates with local au
thorities for local and secondary roads 
and discusses advance plans with local 
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authorities for their consideration and 
recommendation. 

It holds meetings in various sections 
of the State, holds public hearings on 
major projects, is responsible for keep
ing the public informed, and develops 
public relations and considerations of 
property owners. 

Specifically, the advance planning 
section is responsible for the selection 
of a statewide "trunk-route" system, 
the study of every proposed major im
provement project, and the justification 
for such projects, including benefit-cost 
ratios, general location and geometric 
design, and tra.ffic service and opera
tion. It works with cities and towns on 
local long-range transportation and 
traffic plans, prepared a 5-yr needs 
study of the trunk-route system, and 
coordinates the programming of ap
proved projects with the chief engineer 
and with the Bureau of Public Roads. 

The organization of this advance 
planning unit is under the direction 
of an advance planning engineer and 
includes on the staff urban traffic spe
cialists, a regional planner, a highway 
engineer, a geographer, several high
way planning engineers, draftsmen, 
trainees, and secretarial personnel. 

Urban Planning 
One of the more important groups of 

studies financed with lYz percent funds 
is the origin-destination, travel habit, 
parking, and transportation studies in 
urban areas. It is not surprising that 
this is so. The increase of total popu
lation, coupled with the shift of the 
population to urban areas, has created 
problems in those areas that neither 
Charles Duryea or Pierre L'Enfant 
could possibly have envisioned. High
way engineers and city planners alike 
need more information for the best 
planning possible to fit these changing 
conditions. 

Although a few studies of the origin 
and destination of traffic had been made 
prior to 1944, it was not until Federal-
aid funds were made available in the 
highway act of that year for projects 
in urban areas that more extensive 
studies were made in urban areas. 

At that time there was a lack of in

formation on travel in urban areas 
which could be used as a basis for the 
planning of highway facilities that 
would best serve the public. In fact, the 
same could be said for the planning of 
transportation in general. No compre
hensive survey methods had been de
veloped which would give the needed in
formation, and the tremendous volume 
of data obtained even with low-rate 
sampling procedures made the analysis 
a time-consuming operation. The com
plex nature of the city street network 
and the shifting of travel from route to 
route in search of the most favorable, 
or least unfavorable traffic volumes on 
existing streets, are not a satisfactory 
guide to needed improvements. A study 
of origin and destination of trips and 
the basic factors affecting travel was 
needed. 

Studies of travel habits have since 
been made in more than 800 different 
cities varying in size from places of 
less than 5,000 to cities of several mil
lion as in Chicago and Detroit. The 
scope of these studies varied from sev
eral hundred of the relatively simple 
screenline and cordon-type traffic stud
ies to 150 of the comprehensive metro
politan area transportation studies. (5) 
In 31 of these cities a second study has 
been made to update the information 
obtained earlier and in 4 cities the work 
is being established as a continuing 
function. 

These urban travel studies have been 
used in the planning of highway facil
ities, particularly expressway systems, 
and in determining the design features 
for these facilities. To be of maximum 
use for these purposes, the travel data 
must not only be brought up to date, 
but they must be projected into the 
future. 

The development of the high-speed 
computer has made it possible to at
tempt research work and statistical 
analyses that previously could not even 
have been attempted. 

This urban work can be generally 
described as being of operational or 
research character depending on its 
immediate use, and much of the re
search involves the use of results on 
actual problems. There is no laboratory 
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for small-scale tests or models. Factors 
dealing with such items as land uses, 
sociological aspects, levels of income, 
distances from home to work, cannot be 
put in a test tube but require city-size 
laboratories for realistic observations. 

It is not easy to appraise the value 
of these studies that have been and are 
being done in urban planning. Quanti
tatively, studies have been made in 800 
cities with a total population of perhaps 
50 million people. Qualitatively, how
ever, a better concept of the scope of 
the work that has been done and the 
kind of knowledge that the urban 
planner and highway engineer of today 
should have or should be looking for as 
he is confronted with his daily tasks 
can be obtained. 

The listing of the elements of the 
studies reveals the scope of activities. 
It indicates that analyses of these ele
ments, either as independent elements 
or in correlation, should be of funda
mental value in the guidance of the 
planner and the engineer. 

With respect to transportation, these 
studies develop the number and fre
quency of trips, car ownership, the 
mode of travel—sometimes referred to 
as modal split—and the purpose of trip. 
Analyses of particular significance to 
engineers are the forecasting of trips, 
the distribution of traffic approaching 
cities, the distribution of traffic within 
cities, the generation of traffic with re
spect to distance from destination— 
such as the central business district and 
other commercial and shopping centers. 
Information and results of partic
ular signficance to planners revolve 
around land uses, rental groups, income 
levels, ratio of characteristics, occupa
tion, sex, employment centers, residen
tial area characteristics, population 
density in relation to geographic loca
tions within the area, and the volumes 
of traffic involved in the interchange of 
travel. 

These factfinding origin-destination 
trip studies, coupled with information 
available from Census statistics on pop
ulation, personal income, and retail 
trade, analyzed by engineers, planners, 
and geographers, are beginning to re
veal relationships between travel and 

such factors as land use and employ
ment. From these relationships meth
ods are being developed for traffic fore
casting and trip assignments to route 
locations, street and highway systems, 
and entire networks, including the prob
able proportioning of trips between pri
vate automobiles and public transit. 
These are new techniques that are be
ing developed and will be strong aids to 
orderly, practical planning. However, 
not enough is known about the city or
ganism and its probable future behavior 
under the many factors that affect it. 
The availability of information from 
these travel habit studies makes it pos
sible for the first time for urban and 
regional planners to attempt to study 
the factors involved in the coordination 
of transportation and over-all planning. 
No group of regional or urban planners 
has ever before had access to so much 
statistical information on which to 
project growth for the future. These 
techniques promise to contribute much 
as a scientific tool for this planning 
process. 

The use of high-speed computers now 
makes it possible to analyze many more 
alternatives of route location and sys
tems of transportation than were ever 
possible in the past, both in terms of 
transportation systems and land-use 
alternatives. While these computers are 
being used more and more for this kind 
of work, they also make it possible to 
extend research into areas that were 
impossible a few years ago because of 
the sheer volume of data. Only now are 
some of the empirical relationships that 
exist between transportation and the 
economy of the community, its land 
uses, and its social structures being 
recognized. 

These new techniques that can help 
the highway planning processes can 
now be talked about with some assur
ance. There are the "treebuilding pro
grams"— t̂he calculation of minimum 
paths of travel from an origin to all 
destinations which when delineated has 
resemblance to the trunk-branch-limb-
twig characteristics of a tree. Similar 
trees would of course be built for all 
other origins for a complete analysis of 
an entire area. Then there is traffic 
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forecasting based on growth factois 
with an iterative approach— t̂he so-
called gravity model, the opportunity 
model, and multiple regression. 

At the present time there is no com
puter program that is established to 
handle land-use forecasting from begin
ning to end. Some steps have been 
"programmed" but some of the steps 
are done on a manual basis. 

The presentation of travel-habit data 
is an adaptation of these programs. 
Computers have been useful in develop
ment of data showing desire line-of-
travel contour maps, for composite 
desire-line charts, and for the carto-
graphatron which plots maps electroni
cally. It utilizes an electronic analog 
device displaying dots or lines on a 
cathode-ray tube and recording the 
traces on a photographic negative. Most 
recently the Penn-Jersey Transporta
tion Study is finding that the results of 
the study can be plotted directly on 
charts with an automatic data plotter. 

Although much has been learned 
about the influence of highway facility 
improvements on traffic distribution, 
there is need for more research to be 
done and probably what is much more 
important to the highway user is the 
translation of this knowledge into an 
economic system of transportation. 
This will require the training of many 
engineers and planners in the use of 
these new facts and how they can be 
used in any local or regional commu
nity. It is encouraging, however, that 
there will be a more satisfactory solu
tion to the very complicated problem of 
urban transportation when the results 
of such studies as those described (or 
similar, more extended studies that are 
now under way) are obtained. 

National Planning 
From time to time it has been pos

sible to study and to report on problems 
of national scope because information 
is available in each of the State high
way departments as a product of its 
highway planning program. In some 
instances it has been necessary to ob
tain some additional data for these 
studies but this has been possible, and 
greatly facilitated, because there is an 

existing organization in each State with 
personnel trained to do this kind of 
work. These studies and reports have 
been utilized to recommend Federal 
legislation and policy, and to make 
statements relating to situations of na
tional scope. 

One of the first of these was the "Toll 
Roads and Free Roads" report of 
1939.(4) It emphasized the need of a 
special system of direct interregional 
highways, with all necessary connec
tions through and around cities, de
signed to meet the requirements of the 
national defense and the needs of a 
growing peacetime traffic of longer 
range. It showed that there is ri'eed for 
superhighways, but made it clear that 
this need existed only where there is 
congestion on the existing roads, and 
mainly in metropolitan areas. Improved 
facilities, needed for the solution of 
city street congestion, were shown to 
occupy a fundamental place in the gen
eral replanning of the cities. 

"Highways for the National De
fense" (5), a second report of signifi
cance, recommended two general pro
grams of highway improvement. The 
first and more urgent was directed to 
program highway improvements for 
military reservation roads, access roads 
and tactical roads. The second program 
recommended improvements of a stra
tegic network connecting important 
centers of defense industry and all 
military and naval concentration points 
including all routes of the interregional 
highway system previously recom
mended in "Toll Roads and Free 
Roads." 

"Interregional Highways" (6), sub
mitted to Congress in 1944, recom
mended the designation and improve
ment to high standards of a national 
system of rural and urban highways 
totaling approximately 34,000 miles and 
interconnecting the pr inc ipa l geo
graphic regions of the country. 

The recommended system followed in 
general the routes of existing Federal-
aid highways, and when fully improved 
will meet to optimum degree the needs 
of interregional and intercity highway 
transportation. Its development will 
also establish a transcontinental net-
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work of modern roads essential to the 
future economic welfare and defense of 
the Nation. 

Continued development of the vast 
network of rural secondary roads and 
city thoroughfares, which serve as 
feeder lines and provide land-access 
service, likewise was considered to have 
an important place in the over-all pro
gram, together with the repair or re
construction of a large mileage of Fed
eral and State primary highways not 
embraced within the interregional net
work. 

As a result of this report Congress 
authorized in the Federal-Aid Highway 
Act of 1944 the designation of a 40,000-
mi Interstate System of highways. 

"Highway Needs of the National De
fense" (7) reported on the status of im
provement of the National System of 
Interstate Highways. Of this system 
37,800 miles was determined to be of 
greatest strategic importance for serv
ice of the highway necessities of war. 
The conditions of the system were 
weighed against standards, deficiencies 
were found and an estimate made of 
the cost of needed improvements. Fed
eral participation in cost of improve
ments in a ratio greater than the nor
mal 50 percent seemed appropriate. It 
was recommended that Federal-aid 
appropriations for the Federal-aid pri
mary, secondary, and urban system 
should be continued. Provision for 
emergency construction and repair of 
roads and bridges was considered de
sirable together with the stockpiling of 
materials and equipment. 

These four reports resulted in the 
setting up of what is now known as the 
Interstate System, authorized in 1944. 
It is estimated that this 41,000-mi sys
tem (including an additional 1,000 mi 
added under the authorization of the 
1956 act), constituting slightly more 
than 1 percent of the road and street 
mileage, will carry 20 percent of the 
total traffic upon completion. 

Other reports to Congress have had 
important effects on Federal legisla
tion. The report of the Local Rural 
Road Problem (8) was summarized in a 
letter from the Board of County Con
sultants to the Bureau of Public Roads. 

"The Factual Discussion of Motor
truck Operation, Regulation and Taxa
tion" (9) was made in response to a 
request of the Committee, Senate Reso
lution 50. 

The report was developed from data 
that came largely from the highway 
planning programs of the several State 
highway departments and from the long 
continuity of records, studies and sta
tistical analyses which matured from 
the operations and research of the Bu
reau of Public Roads. The report dis
cussed the growth of motor vehicle 
registration and use, the effects of 
size and weight of vehicles on the geo
metric design and traffic capacity of 
highways, axle loading—its effect on 
roads and legal limitation—^the weight 
of vehicles and its effect on bridges, the 
character of overloaded vehicles and 
their payloads, highway-user tax pay
ments in relation to highway revenues 
and expenditures, and the allocation of 
highway tax responsibility. 

The recommendations of "Progress 
and Feasibility of Toll Roads" (10) 
were (a) there should be no Federal 
participation in toll roads; and (b) toll 
roads should be included in the Fecleral-
aid system when they meet the stand
ards for that system, and when there 
are reasonably satisfactory alternate 
free roads on the Federal-aid primary 
or secondary systems. 

The "Needs of the Highway Systems, 
1955-1984" ( I I ) estimated the cost of 
needed construction, designed to mod
ernize the Nation's roads and streets 
over the 10-yr period, 1955-1964, and 
was based on information obtained 
from the highway planning studies. 

The Congress, in passing the Federal-
Aid Highway Act of 1961, placed the 
highway program on a firm financial 
basis. The establishment of the High
way Trust Fund guarantees that im
posts on road user for motor fuel, tires, 
and other automotive products shall be 
deposited in the Highway Trust Fund 
and shall be expended only on the Fed
eral-aid highway program. The re
search work in vehicle distribution and 
use is accepted as authoritative, and 
Congress based its establishment of tax 
rates on automotive products on these 
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forecasts. A continuing study of these 
revenues makes it possible to recom
mend action, if necessary, to take to 
accomplish the program on schedule. 

Section 114 of the Federal-Aid High
way Act of 1956 directed that a study 
be made to determine whether or not 
the Federal Government should equit
ably reimburse the States for toll or 
free highways on the Interstate System 
built between 1947 and 1957. A re
port (12) was submitted to Congress in 
1958, "Consideration for Reimburse
ment for Certain Highways on the In
terstate System." This report indicated 
that in this nearly 11-yr period im
provements were made in varying de
grees on 10,859 mi of the Interstate 
System at a cost of $6.1 billion. Twen
ty-six States reported construction on 
1,950 mi of toll roads incorporated into 
the Interstate System. All States, ex
cept Delaware, Alaska, and Hawaii, re
ported construction of free roads total
ing 8,909 mi. The report summarizes 
the Federal-aid and other funds used 
in making these improvements. It also 
made a distribution by cost items essen
tial to computing depreciation. 

The report "Maximum Desirable 
Dimensions and Weights of Vehicles 
Operating on the Federal-Aid Sys
tems" was submitted to Congress 
in accordance with the provisions of 
section 108 (k) of the Federal-Aid 
Highway Act of 1956. 

The purpose of this study was to 
make specific recommendations with 
respect to weights and dimensions of 
vehicles permitted to operate on the 
Federal-aid systems in order that the 
Federal investment in the National Sys
tem of Interstate and Defense High
ways shall be protected. 

The final report will be made upon 
the completion of the series of tests 
known as the AASHO Road Test at 
Ottawa, Illinois. 

Section 104(b)(5), Title 23, U.S.C. 
provides that the Bureau of Public 
Roads, in cooperation with the State 
highway departments, make periodic 
detailed estimates of the cost of com
pleting the Interstate System. Such 
estimates, when approved by the Con
gress, are used in apportioning Federal-

aid funds for the Interstate System 
among the States. The first such esti
mate was reported to the Congress in 
January 1958 (U) and was used as a 
basis for apportioning the Interstate 
funds authorized for the fiscal years 
1960-62. The first revised estimate of 
cost undertaken during the fiscal year 
1960 was used for establishing factors 
for the - apportionment of Interstate 
funds authorized for the fiscal years 
1963-66. (i5) 

The preparation of these estimates 
utilized the wealth of information avail
able in the Division of Highway Plan
ning in the several State highway de
partments. The organizational units 
responsible for these programs in the 
States were, for the most part, the 
manpower sources used in preparing 
the estimates. The principal role of 
highway planning in this undertaking 
is the forecasting of 1975 design hourly 
volumes of traffic for each road section. 
This involves a study of traffic diver
sion, generation and growth under 
anticipated conditions. Although these 
determinations are difficult because of 
lack of experience with an extensive 
network of freeways, as the system is 
developed these factors can be studied, 
evaluated, and modified, to reflect actual 
developments so that future estimates 
can be more accurately made. 

The Highway Cost Allocation Study, 
conducted pursuant to Section 210 of 
the Highway Revenue Act of 1956, has 
been completed except for a supplement 
which is being prepared to reflect the 
final results of the AASHO Road Test 
in Illinois. 

The purpose of the study concerning 
highway cost allocation is to make 
available to the Congress information 
on the basis of which it may determine 
what taxes should be imposed by the 
Federal Government, and in what 
amounts, in order to insure, insofar as 
practicable, an equitable distribution 
of the tax burden among the various 
classes of persons using the Federal-aid 
highways or otherwise deriving benefits 
from such highways. 

Five reports (16) have been pre
sented, the first four of which were in 
the nature of progress reports. 
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The first progress report of the high
way cost allocation study described the 
nature of the problem of taxation for 
the support of the Federal-aid highway 
program, on which the Congress sought 
the aid of the Secretary of Commerce 
under the terms of Section 210. This 
report also described the proposed 
methods of approach to the problem 
and outlined the series of component 
studies that would be necessary to the 
completion of the task. The second 
progress report was very brief, being 
concerned chiefly adth :a^iiarrative of 
the work on the several phases of the 
project during the preceding year. 

By the time of the third progress re
port, several of the major data-produc
ing studies had been completed, or at 
least brought to the point where some 
results could be published. This report 
gave the essential facts of a detailed 
classification of motor-vehicle registra
tions in 1957 by visual types and regis
tered-gross-weight groups; and a simi
lar breakdown of 1957 travel by vehicle 
types and road and street systems. 
Making use of forecasts of population, 
vehicles and travel prepared in the in
dividual States, it projected the regis
tration and travel figiires to the year 
1971, with extrapolation of the travel 
total to 1991. This report also included 
a digest of a series of studies under
taken in order to develop the story of 
benefits derived from highway improve
ments by others than the direct users 
of the highways. 

The fourth report gave a short but 
sufficient account of the work done on 
the project during 1959 and an indica
tion of the work remaining to be done. 
The final report brings together the re
sults of the entire study including re
sults of work completed in the last year 
on studies of the economic and social 
effects of highway improvement. 

A supplemental report presenting the 
results of the cost allocation by the in
cremental method will be made to revise 
the preliminary analysis of the earlier 
reports by using the final results of the 
AASHO Road Test. This same supple
mental report will also contain a revi
sion in the differential benefit analysis 
of the cost allocation study. 

Another significant advance in high
way engineering during recent years 
has been possible because of the high
way planning studies and processes. 
More exact information concerning 
road usage in relation to the physical 
dimensions of highways has made it 
possible to evaluate highway design ele
ments that directly affect highway ca
pacity in the movement of vehicles. 
Knowledge of travel characteristics, 
i.e., trip length and trip purpose, dis
tribution of driver population in age 
groups, mode of travel, proportions of 
the several vehicle types, and distribu
tion and frequency of loadings, is 
necessary for adequate planning and 
design. With proper consideration of 
the interrelation of these character
istics and engineering elements, needs 
can be developed, cost estimates made, 
and financing arranged which will pro
duce an improvement program that is 
logically planned and based on fact. 

Some 25 years have now passed since 
these highway planning studies were 
first formally initiated. The preceding 
statements are but brief expressions of 
what has been involved in the collection 
of data, in its analysis, in its usage, 
and its gradual acceptance and growth 
as an administrative function. It should 
be evident that the scope of work is 
wide and that the uses have been and 
are many and varied. Although much 
of the work in the initial years was 
fact-gathering and factual reporting, it 
is now apparent that highway planning 
is being utilized as a tool in the admin
istration of highways. In fact this ad
ministration would have been severely 
handicapped without these facts. 

The Highway Research Board some 
years ago compiled a most impressive 
list of applications that had been made 
of the results in all parts of the coun
try. They were not and are not confined 
to highway departments and the Bu
reau of Public Roads. Many commer
cial organizations, whose business is 
dependent for its market on the high
way user, find the information on high
way usage and financing most funda
mental for their planning. 

Since this listing was compiled, much 
planning information finds its way into 
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highway needs studies, truly a highway 
planning function in contrast to the 
assembly of factual information. There 
is also the increasing amount of work 
that requires coordination with other 
planning agencies, particularly with 
city and regional groups and the Fed
eral H H F A offices. This problem of 
urban highway development is assum
ing increasing significance in develop
ment of highway programs—programs 
that should not be decided by highway 
engineers alone, or in areas that are 
themselves unprepared for the future. 

It should be apparent that as the 
workload changed from one of data col
lection to one having considerable 
analytical and research responsibilities, 
so may these conditions change again 
to reflect our changing economy and 
technical developments in transporta
tion. The highway planning function 
should anticipate these changes with 
continuing studies so that facts will be 
available for administrative decision 
when the time comes to accommodate 
these newer or changed elements in 
their proper place in the highway pro-
gvaxn. 
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DISCUSSION 
Hill.—Mr. Hitchcock's chart (Fig. 3) 

showed funds allocation on one side, and 
allocations to roads, and another alloca
tion to bridges. Why would you make 
a separate allocation to roads and 
bridges? In the needs study, would not 
you consider bridges a part of roads and 
allocate funds to the section of road 
which would include bridges as well? 

Hitchcock.—Yes. However, bridges 
sometimes have to be built earlier than 
roads, and it seemed best to show the 
development of a bridge program sepa
rately from the highway program and 
then have it come together at the end. 
They have to be considered together, 
but the studies and estimates will be 
made separately. 

Hill.—Mr. Haas mentioned that funds 
for planning and research have been 
utilized to the extent of only 0.17 per
cent. 

I cannot believe that this is a realistic 
figure. I know that in Michigan we 
have spent much money for research 
which has never been allocated against 
the Highway Planning Survey (HPS) 
funds. It sounds like the highway de
partments are spending very little 
money for research. However, we are 
spending much more for research and 
planning than that 0.17 percent. I do 
not think the figure should be used as 
often as it is. 

Holmes.—Mr. Campbell of the High
way Research Board is the source of 

that figure. But I interrupted when you 
said that more than that is being spent 
for research and planning. There is, I 
think, a misconception in terminology. 
I think you are referring to total 
amounts spent out of the highway plan
ning funds for planning and research. 
This 0.17 percent pertains to research 
only and does not include the amount 
spent for planning. 

However, it does include, so far as 
the Special Committee on Highway Re
search priorities of the HRB was able 
to determine, every nickel that is being 
spent for highway research in the coun
try by State highway departments, the 
universities, and the Bureau of Public 
Roads. 

It includes everything that the Bu
reau spends, everything for research 
that is spent by the States out of the 
11/2 percent funds, everything the States 
themselves spend that is not matched 
in any way by Federal-aid funds, every
thing that is spent by universities. This 
was determined by a questionnaire that 
went to all States and universities, and 
the total amount of that was 17.8 mil
lion dollars or 0.18 percent of the total 
direct expenditures for highways in the 
United States, in 1958. So I believe 
that figure is not subject to serious 
question. 

Campbell.—^We attempted to find out 
in each State what was being spent for 
research, not only in the Highway Plan-
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ning Division but in the entire State 
highway department and also the total 
amount spent for highway-related re
search in each of the universities and 
colleges having a research program. 

This included not only the 1% percent 
HPS funds but all of the funds that 
were being spent out of the State reve
nues and from private sponsorship. 

Insofar as could be ascertained, the 
figure for the amount of money spent 
out of each highway dollar on research 
was the best that could be gotten at 
that time. 

That does not mean that some States 
do not spend more than the average— 
Michigan and some other States do. But 
as an average, spread across the 50 
States, I think this figure of about one-
sixth of a cent out of each dollar is 
about as reliable as possible for 1958. 

Oliver.—Perhaps that does not relate 
all to road research. 

Holmes.—^We have been troubled by 
the question of whether planning can be 
separated from research when it gets 
into a study like the Penn-Jersey Study, 
which is one we use for an example, or 
where in fact the study itself is develop
ing the methods. You might say it is 
all research. But when you get through 
with the research you have the plan
ning. You might call it all planning or 
all research, and how would you divide 
the two. I just do not know. I think 
we may be called on to make such a 
division some day, however. 

Campbell.—^We asked each State to 
use their own judgment as to what they 
would call research. But we did suggest 
that routine studies, those studies which 
were resulting in manuals, and routine 
studies which have been continuing for 
years, were not to be regarded as re
search. But studies which were set up 
as special projects for research or newly 
developed studies in practices and pro
cedures would be classified as research. 

There is still a good bit of gray area. 
But judged by the best ability of each 
State highway department, this is the 
figure we got. 

Telford.—In the Los Angeles Regional 
Transportation Study we most certainly 
are engaged in research. We are also 
engaged in things that are perhaps 

specifically planning. In the research 
phase of it, there might be some that is 
classified as pure research—some of it 
that is specific. It would be difficult if 
not impossible to say what part should 
be charged directly to research and 
what part to long-range planning. 

Froehlich.—^When you said this was 
only research money, you were then 
ruling out these various transportation 
studies which are really pioneering in 
some of these areas of research. 

Holmes.—The Chicago Area Trans
portation Study produces reports about 
every month of special studies of one 
sort or another. Certainly those are re
search studies. I don't know whether 
any attempt was made to separate costs. 

Campbell.—^The States were given the 
opportunity in the canvass to include 
as research any special studies that 
were going on at that time. It is prob
able that the work in Chicago was in
cluded, but not all of it would be called 
research. For example, the origin-and-
destination study that preceded the 
analysis would not be included as re
search because that technique has be
come routine continuing work. But a 
great many of the studies that were in
corporation in the CATS work would be 
included as special research studies. 

Generally, replies of the State high
way departments varied quite a bit as 
to percentage figures on research done 
but in the aggregate about 10 percent 
of the work done in highway planning 
divisions was reported as research. In 
some cases it might not have been more 
than 3 or 4 percent, and in some cases 
it might have been as high as 20 per
cent. 

Shaneman.—If continuing traffic stud
ies are excluded from the definition of 
research you will be excluding a great 
amount of our expenditures. To me 
these traffic studies are a phase of re
search. Maybe they are not research in 
the same sense as the AASHO Road 
Test was but it is certainly the gather
ing of information and it is the seeking 
of knowledge in this particular field. 
Excluding traffic studies certainly ex
cludes a large amount of money that 
should have been counted. 
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Granum.—Mr. Hitchcock, in Figure 2 
showing the functions of the planning 
surveys, collection of all the facts on the 
left and the objectives they seek on the 
right, I notice that finance was omitted 
from the list, unless it could be con
tained in the legislation item. 

Yet you did make the point that one 
of the prime purposes of the planning 
survey or planning functions is to 
finance the highway systems on a sound 
and continuing basis in an equitable 
way. Is there any particular reason for 
that omission? 

Hitchcock.—This would presumably 
be included under program develop
ment. In the development of a program 
there has to be a consideration of the 
financing of it. Highways needs and 
fiscal data would also go into the devel
opment of a highway needs report. 

Granum.—Is your concept that the 
highway planning function includes the 
development of a fiscal plan, along with 
a physical plan? 

Hitchcock.—Yes, those two things go 
hand in hand. You can't have the one 
without the other. 

Granum.—You said at the outset that 
highway planning, or planning per se, 
means different things to different peo
ple, and you cited examples of a number 
of people in the highway field, each of 
whom I consider was doing highway 
planning. 

By reverse logic would you also think 
that these people are in fact doing high
way planning and are contributing to 
the objectives of highway planning? 
If so, what are the interrelations be
tween the highway planning survey or 
highway planning functions that you 
are particularly concerned with and the 
highway planning thinking of these 
other people? 

Hitchcock.—^What we had in mind is 
that any person has to do planning for 
his job, but the maintenance engineer, 
in planning for maintenance work, is 
not doing highway planning. He is 
doing maintenance planning. The de
sign engineer is not doing highway 
planning. He is planning for the opera
tion of his design department—^for a 
design problem. It is not highway plan

ning in the sense of the definition of this 
paper, but the work that each does con
tributes to it when you bring things 
together such as the highway needs 
study or program development, because 
each of those persons, the maintenance 
engineer or the design engineer, con
tributes something in making the cost 
estimates, for example, in those pro
grams. 

Froehlich.—Of course we are talking 
about planning as a concept here. That 
is what this whole thing is about; not 
the very narrow highway planning sur
vey approach, but the over-all planning 
we must do in our requirements and in 
our operations. It comes into every 
phase of the department's existence. 

Hager.—Planning, as you showed in 
Figure 3— t̂o what point does that bring 
your program? How far is it from the 
construction stage? How far in advance 
is this of actual design? 

Hitchcock.—Actual design follows it. 
Hager.—Then it has been to the ex

tent that it has had a public hearing? 
Hitchcock.—I really do not know any 

public hearing aspect of it; just where 
public hearings would come into plan
ning as such—^probably not until you 
come to the presentation of the highway 
need study before a legislative commis
sion, for example. Then you would have 
public hearings. This would be the re
sult of planning, 

Hager.—But then, fixing the corri
dor, going before the public, which was 
required by the Federal Act—that 
would be beyond what you would con
sider the planning stage? 

Hitchcock.—^The fixation on the corri
dor would be planning, but the deter
mination within the corridor as to a 
location would not be planning. 

Hager.—Mr. St. Clair said the pur
pose of this meeting is to discuss what 
planning is. I know what it was in our 
program, and I have an opinion as to 
what it ought to have been. We in Con
necticut carry planning forward to a 
much broader extent than shown in that 
chart. We consider planning going right 
up to almost design. That is establish
ing the corridor. 

Hitchcock.—With 50 organizations 
there are bound to be some differences 
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in the development of a functional or
ganization to carry on these different 
aspects of highway work. What would 
work in one State might not be quite so 
good to adopt in another. The laws, the 
regulations, the personnel, the size of 
the State and its organization, would 
have a lot to do with how far you can 
carry these things. 

Telford.—I feel that planning goes 
perhaps further back than some of us 
have commented here, and I think it 
comes on down to some point where de
sign takes over. 

There is a specific instance I have 
in mind in which a legislative commit
tee sat in my office and looked at a plan, 
which was broad and general insofar 
as that part of the State was concerned. 
I wouldn't say the meeting was un
planned, but it was casual. A member 
of the state Senate, who was most in
fluential at that time, looked at it and 
said, "Why can't we have this for the 
rest of the State?" That was planning. 

I think every one of you has at one 
time or another had something like that 
develop which was effective, but it cer
tainly was planning. A lot of work had 
gone into that plan, which was for the 
purpose of leading to a broader and 
more complete plan. 

Then that led to legislation. Getting 
into this matter of route determination 
and route adoption, we sometimes spend 
several years in hammering out differ
ences. Certainly, we do not plan with
out having some troubles, but we carry 
planning down to include the actual 
adoption of the route, endeavoring to 
hold design to a minimum, because there 
would never be enough money or people 
to completely deny all the alternatives. 

Carley.—I am beginning to see a little 
bit of the difficulty between planners 
and engineers. I would like to say that 
planning is a process. The highway de
partments in this country and the Bu
reau could never be accused of not 
planning. The problem is they have 
been accused of not making plans but 
they have been planning. In my view, 
the laying down of an actual physical 
rule, is a plan and sometimes we have 
not had the plans where we have had 
the planning. The implementation of 

the plan is the money factor and a lot 
of other things, the zoning, the subdivi
sion orders, etc. 

I think it might be helpful to think 
of planning as a process and the plan as 
a previously determined, formulated 
goal by which we actually lay out the 
physical site, the route, the highway. 

I think we in Wisconsin go further 
with planning, with the Highway Com
mission as well as our own department, 
and that the actual laying down, the 
precise physical location of the highway 
within that corridor, is also part of the 
plan in Wisconsin. 

So I would not only go back further, 
I would go further in front with this 
planning process. 

Holmes.—^Last week in discussions 
we were having with the housing agen
cy, this whole question of planning was 
discussed. The comment was made that 
the city planner is an employee of a 
planning commission that has no ad
ministrative responsibility at all: it is 
wholly a staff and advisory function 
ahnost invariably. As a result, the city 
planner has no line responsibility and 
has no means to implement his plans, 
whereas the highway planner is a part 
of the executive establishment. He 
should be in a staff advisory position 
with respect to the highway administra
tor, rather than in a line position. Yet 
his plans, to the extent they are ac
cepted, become implemented. 

The planning man in housing rather 
thoughtfully suggested that the plan
ners have been wrong all these years 
in wanting to maintain an independ
ence, and in some sense, a position of 
avoiding ultimate responsibility, per
haps they would have been more suc
cessful and more effective had they 
been part of the executive operation 
and had some greater responsibility for 
the implementation of the plans that 
they developed. 

William Slayton, Commissioner of 
the Urban Renewal Administration, 
talked to our engineers about urban 
transportation planning, H H F A , and 
particularly urban renewal. In that 
agency he has had his principal contact 
vrtth the city planners and regional 
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planners. He expressed the thought 
that now, because of the 701 program 
and because of the highway program, 
as the highway plans are being dis
cussed arid referred to by the city and 
regional planners their plans are going 
to be implemented. 

Suddenly they have found themselves 
facing the prospect of having something 
done about what they planned. It is 
turning out in some cases to be a rather 
disturbing responsibility that we have 
not had to take before. 

I think there is that conceptual dif
ference between city planning and high
way planning, as we have known it, 
which is another facet that enters into 
some of these divergencies in views. 

I know in setting up our office of 
planning we talked about the division of 
responsibility between the office of 
planning and the office of engineering, 
and we found there was an area there 
in which planning cannot operate with
out the engineers and in which engi
neers recognize that they can hardly 
operate without the planners. 

Essentially, we are looking toward 
the determination of the corridor as the 
end of planning, but we recognize in 
the determination of the corridor we 
have to work closely with engineering. 
Even in the determination of the route 
within the corridor the engineer cannot 
depend wholly on costs and benefits and 
structural design standards, but he has 
to rely on a planner as to the commun
ity benefits and advantages of what he 
may do in an engineering way in re
spect to a specific route location. 

We have tried to start our planning 
with the determination of the corridor, 
but we recognize there is a rather broad 
gray area in which we have to work 
rather closely with engineering; and 
engineering has to recognize when they 
take over that they cannot ignore the 
fact that planning enters into their 
work from there on. 

Froehlich.—^We are hearing more and 
more about a joint cooperative effort of 
AASHO and the Bureau of Public 
Roads in regard to encouraging plan
ning in various States. This is urban 
planning, by the way. I would like to 
hear a little explanation of how it is 

expected to work out. I was asked for 
some opinion about this, and observed 
that it was an excellent idea—but it had 
to be handled carefully. There was 
some thought about having a revival 
type meeting, if I can be a little ex
treme in saying it that way, a revival 
type meeting which will get the various 
cities together on certain population 
grouping, together with highway de
partment people and possibly Bureau 
of Public Roads people, and encourage 
urban planning; and to have some kind 
of highway study of the particular city. 

Now, there are a number of States, 
particularly urbanized states who have 
been doing this over a long period of 
time. The programs of the Federal 
Government and H H F A have more and 
more encouraged this on the part of 
individual communities. 

In some cities I know that if we in 
the highway department came in and 
waved the flag regarding planning, this 
would probably set back urban plan
ning quite a bit, because although we 
may be accepted as a partner, we may 
not be accepted as a leader. 

Bahcock.—The Urban Transportation 
Committee of AASHO is now in the 
formative stage of developing some of 
these conferences, and I do not believe 
that it has gone to a point of conclu
sion, yet. 

There are certain formats that the 
committee has been putting out as to 
how this is taking place, and it is 
thought that there would be some of 
these regional conferences in this whole 
area of urban transportation planning. 

When and exactly the format—I do 
not know when and exactly what the 
format will be, because I just got a 
copy of the format a week or so ago. 

Wiley.—New Mexico does not have 
any big metropolitan areas. A study is 
being set up in Albuquerque, which has 
about 265,000 people in the whole area, 
and we have, as in a number of other 
places, set up a coordinating committee 
composed of representatives of the city, 
the county involved, the State, the Bu
reau of Public Roads, and a representa
tive from HHFA. We are still in the 
very early stages but we have begun. 
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