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MESSAGE FROM THE PRESIDENT

To the Congress of the United States:

On April 14, 1941, T appointed a committee, known as the National
Interregional Highway Committes, to investigate the need for a
limited system of national highways to improve the facilities now
available for interregional transportation, and to advize the Federal
Worlks Administrator as to the desirable character of such improve-
ment, and the possibility of utilizing some of the manpower and
industrial capacity expected to be available at the end of the war.

The committee, with the aid of a staff provided by the Publie
Roads Administration, made ecareful and extended studies of the
subject, and has submitted to me its final report which I transmit
herewith and commend to the favorable consideration of the Congress.
The report recommends the designation and improvement to high
standards of a national system of rural and urban highways totaling
approximately 34,000 miles and interconnecting the principal geo-
graphic regions of the country.

The recommended system follows 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.
Itz development also will establish a transeontinental network of
modern roads essential to the future economie welfare and defense
of the Nation.

While the annual rate of expenditure to accomplish the improve-
ment of the rural and urban sections of the system over a reasonable
period of years will be dependent upon the availability of manpower
and materials, and upon other factors, the required expenditure is
estimated at $750,000,000 annually., The over-all expenditures
would be apﬁruxima,teljr equally ‘divided between urban and rural
zpetions of the system.

The improvement of a limited mileage of the most heavily traveled
highways obviously represents o major segment of the road replace-
ment and modernization program which will confront the Nation in
post-war years, in rural and urban communities alike. The committee
found that the national network outlined in its report comprises only
1 percent of the total road mileage of the United States but carries 20
percent of the total travel.

Continued development of the vast network of rural secondary
roads and ecity thoroughfares, which serve as feeder lines and provide
land-access service, likewise has an important place in the over-all
pro%rﬂ,m, together with the repair or reconstruction of a large mileage
of Federal and State primary highways not embraced within the
interregional network,

I commend especially to the consideration of the Congress the
recommendation that minimum standards of design and construction
be established cooperatively with the States for aﬁ projects embraced
within a designated interregional system. This, it seems to me, is
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v MESSAGE FROM THE FRESIDENT

wise planning procedure, assuring the orderly development of the
facilities which are necessary in the public interest with maximum
long- ﬂnﬁe ECONOILY.

y Public Law 146, Seventy-eighth Congress, section 5, Commis-
sioner of Public Roads Thomas I-F. MacDonald, was authorized and
directed to make a survey of the need for a system of express highways
throughout the United States, the number of such highways needed,
the approximate routes which they should follow, and the approxi-
mate cost of eonstruction, and to report to the President and to
Congress, within 6 months after the date of the act, the results of the
survey, together with such recommendations for legislation as deemed
advisable. The act was approved on July 13, 1943,

The purposes of this directive by the Congress were identical with
my own in requesting the investipation whi:ﬁ:l has been made by the
National Interregional Highway Committee. The Commissioner of
Public Roads has served as the lehairman ofl the Committee appointed,
and the detailed investigations required have been made by the Public
Roads Administration staff. The Commissioner of Public Roads has
informed me that he concurs without exception in the report of the
Committee, and desires that it be accepted as his report, complying
with the direction of Congress in Public Law 146,

I am glad to endorse this suggestion, and ask that the Congress
receive the report herewith transmitted as fulfilling the purposes of
Congress in the directive laid upon the Commissioner of Public Roads.

Early action by the Congress in authorizing joint designation by
the Federal Government and the several State highway departments of
a national system of interregional highways is desirable, in order to
facilitate the acquisition of land, the drawing of detailed project plans,
and other preliminary work which must precede actual road con-
struction,

These advance steps taken, the program can serve not only to help
meet the Nation's highway transportation needs, but also as a means
of utilizing productively during the post-war readjustment period a
substantial share of the manpower and industrial capacity then
available, A program of highway construction will, in addition,
encourage and support the many diverse economic activities dependent
uponhighway transportation,

From personal experience, as Governor of a State and as President,
I hope thal the Congress will make additional studies in regard to the
acquigition of land for highways.

n the interest of economy, I suggest that the actual route of new
highways be left fluid, It is obvious that il a fixed route be determined
in detail, the purchase price of rights-of-way will immediately rise, in
many ecases exorbitantly; whereas, if two or three routes—all approx-
imately equal—are surveyed, the cheapest route in relation to right-
of-way can be"made the final choice,

Second, experience shows us that it is in most cases much cheaper
to build a new highway, where none now exists, rather than to widen
out an existing highway at a cost to the Government of acquiring or
altering present developed frontages.

As a matter of fact, while the courts of the different States have
vavied in their interpretations, the principle of excess condemnation
is coming into wider use both here and in other countries. I always
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remember the instance of the farmer*who was asked to sell a narrow
right-of-way through his farm for a main connecting highway. From
an engineering point of view it would have been as feasible to build
the new highway across the dirt road that ran in front of his house
and barn. Actually the owner received from a jury an amount equal
to the whole value of the farm. The road was built. The owner of
the land thereby acquired two new frontages. IHe sold lots on one
frontage for the former value of his farm. A year or two later he
sold the other frontage for the farm value of his farm. The result
was that he still had his house and barn and 90 percent of his original
acreage, and in addition he had received in cash three times the value
of what the whole place was worth in the first instance.
Tt hardly seems fair that the hazard of an engineering survey should
reatly enrich one man and give no profit to his neighbor, who may
ﬁave ad a right-of-way which was equally good. After all, why
should the hazard of engineering give one private cilizen an enormous
profit? If there is to be an unearned profit, why should it not acerue
to the Government—State or Federal, or both?
Frangry D. RoosevELT.

Tue Witk Houss, January 12, 1944.
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Feperarn Works Acewncy,
Washington.
The PrusipENT,
The White House.

My Dear Mz, PresipeENT: I transmit, with my approval, the
final report of the National Interregional Highway Committes ap-
pointed by you on April 14, 1941.

In your lje;t.t.er of that date to the Honorable John M. Carmody,
then Administrator, Federal Works Agency, you expressed the hope
that as a result of the Committee’s recommendations it would Ee-
possible to prepare detailed plans and specifications for the construc-
tion of a national system of interregional highways to utilize some of
the manpower and industrial capacity which will be available at the
termination of the war emergency.

The system of interregional highways which the Committee recom-
mends has been found to meet in optimum degree the needs of inter-
regional highway traffie, and I particularly commend to your notice

the views of the Committes concerning the special importance of -

those sections of the system located within and near our larger cities
and metropolitan areas,

The Defense Highway Act of 1941 authorized a Federal appropria-
tion of $10,000,000 to be apportioned among the several States and
matched by them to provide & fund for the making of surveys and

lans for future highway construction, The funds authorized have
een apportioned, and have been allotted in substantial part to the
prg,lparat-ion of detailed plans and specifications for sections of highway
included in the system the Committee recommends. The further
application of these funds largely to the system, in my opinion a
desirable requirement, will assure the availability of complete plans
for the construection of important highways of an estimated cost of
about $400,000,000,

More mcentfy the Congress has authorized expenditure in each
State of an amount of the unobligated balance of Federal-aid highway
funds not exceeding the State’s apportionment of a national total of
850,000,000, together with matching State funds, for additional sur-
veys and plans for post-war highway construction.

v these two measures generous provision has been made for the
preparatory work of surveying and planning which is necessary to
assure the readiness of a large body u¥ highway construction projects
at the end of the war. There is, however, another equally important
measure of preparation that must be taken if work on the planned
projects is to begin promptly when peace returns. Rights-of-way for
the planned improvements must be in hand; and funds for this pur-
]%osn, clearly expendable during the war, should be made available.

he recent act of Congress (Public Law No. 146, 78th Cong.) provides
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VIII LETTER OF TRANSMITTAL

for payment of the Federal share of the right-of-way costs of post-war
projects only after eonstruction has been actually begun. The States
are required to advance from their currently reduced revenues, for
the period of the war, the whole cost of rights-of-way acquired. Their
mability to do this in many cases means that essential rights-of-way
will be lacking when construction should be started, and the purposa
of the wise provision that has been made for advance planning will
thus be in large measure defeated. Moreover this I'llg}ltr-{]%—‘i\’ﬂ,j’
obstacle is likely to be most serious,in the case of the very important
projects that are being designed to relieve traffic congestion in cities
projects that will-afford, if they are ready, large employment in the
precise places where the need of employment will be greatest.

“To remedy this unfortunate defect in the preparatory measures
that have been taken, I strongly recommend congressional action to
permift the Federal Government to pay promptly its proportionate
share of the costs of rights-of-way acquired in anticipation of post-war
highway imrovements.

While the interregional system proposed constitutes, as a whole,
the most heavily traveled section of the entire highway system of the
Nation, it is obvious that there will be imperative need after the war
for a large expenditure to repair the deterioration now in progress and
eliminate eritical deficiencies on other roads of national importance.
Neither for planning nor for construction, therefore, do I believe it
would be wise to limit the assistance of the Federal Government to
routes included in the interregional system.

The plan suggested by the Committee, which would provide for the
designation of an interregional system approximating that proposed,
as, in effect, the primary rontes of the Federal-nid system and, the
appropriation of Federal funds for these and other classes of highways
m accordance with need, but with particular provision for the urgent
municipal needs, is in my opinion the wiser course. I, therefors, join
with the Committee in 1tz recommendation to that effect.

Sincerely yours,
Pamuir B. Freming,
Magjor General, United States Army,
Administrator.
JANUARY 5, 1944,
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Natrowar InterrEcronan Higaway CoMMITTEE,
Washington, D. C.
Maj. Gen. Pamar B. Freming,
Administrator, Federal Works Ageney,
Washington, 1. C.

Sir: In a letter under date of April 14, 1941, addressed to the Hon-
orable John M. Carmody, then Administrator, Federal Works Agency,
the President appointed a National Interregional Highway Committee
of seven members to serve in an advisory capacity to the Adminis-
trator. He directed the Committee to review existing data and sur-
veys and, upon completion of its review, to report to him not later than
October 1, outlining and recommending a limited system of national
highways designed to provide a basis for improved interregional
transportation.

The President expressed the hope that our national needs would be
paramount in the deliberations of the Committee and that as a result
of its recommendations it would be possible to prepare detailed
plans and specifications. This, the President, stated would permit us,
upon the conclusion of the defense program, to utilize ymduct.wcly
some of the manpower and industrial capacity then available to con-
struct a national system of interregional highways. .

The President also directed the Federal Works Agency to furnish
such staff as necessary for the efficient functioning of the Committee
and to compensate its members for travel expenses ineurred.

The following persons were asked by the President to serve as
members of the Committee: i

Thomas H. MacDonald, Commissioner of Public Roads, Federal
Works Agency. o ) :

G. Donald Kennedy, State highway commissioner, Lansing, Mich.

Bibl Graves, former Governor of Alabama. )

C. H. Purcell, State hizhway engineer, Sacramento, Calif.

Frederic A. Delano, Chairman, National Resources Planning Board,

Harland Bartholomew, city planner, St. Louis, Mo. i

Rexford Guy Tugwell, chairman, New York City Planning Com-
mission.

All of those invited accepted membership and responded to the
call for attendance at the initial meeting which was held at Washing-
ton, D. C, on June 24, 1941. At this meeting, the Committee
elected as its chairman, Thomas H. MacDonald, Commissioner of
Public Roads; and as its vice chairman, G. Donald Kennedy, State
Highway Commissioner of Michigan. Mr. H. S. Fairbank, Publie
Roads Administration, was appointed secretary of the Committee
and a small staff was supplicdp E}r the Public Roads Administration.
The research and writing of this report are the work primarily of Mr.
Fairbank, assisted by this staff. In addition to Mr. Fairbank, the

IX



X LETTER OF SUBMITTAL

Committee desires to record its appreciation of the helpful services
of this staff, and owes special acknowledgment to Harold E. Hilis,

Edward H. Holmes, Arthur G. Siegle, Joseph Barnett, John T..

Lynch, Olav K. Normann, D. W. Loutzenheiser, Clarence F. Rogers,
David R. Levin, Conya L. Hardy, Mary S. Austin, and Margaret
H. Davies for important contributions to the report.

Finding that it would be unable to complete its review and essential
further investigations by the date originally set by the President,
the Committee on Ocmger 2, 1941, submitted a preliminary report
to the Federal Works Administrator and requested an extension of
time which it was hoped would be of short duration.

Shortly thereafter the Committee was deprived of the counsel of
one of its most valued members by the death of the Honorable Bibb
Graves, former Governor of Alabama. The appointment of Dr,
Rexford Guy Tugwell as Governor of Puerto Rieo made it diffieult for
him to continue his active participation, and the exipencies of war
have further greatly lemgthened the time required. It is believed,
however, that the final report transmitted herewith is not too late to
serve the President’s intended purpose to define the general character
of a national system of interregional highways, the construction of
which, if begun with the termination of the war emergency, will permit
the productive utilization of much of the manpower and industrial
capamtz then likely to be available.

The Committee therefore hopes that you will approve its report and
transmit it to the President for such favorable consideration and use
as he may deem it to merit,

Very respectiully,

Tuomas H. MacDoxnarp, Chairman.
a. Dowann Kennepy, Vice Chairman.
C. H. PurcnLr,
FrEpERIc A. DIELANO.
HarLAND BARTHOLOMEW,
Rexrorp Guy TueweLL.

JARUARY 1, 1944,
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INTERREGIONAL HIGHWAYS

Report and Recommendations of the National Interregional Highway
Committee

INTRODUCTION

Construction of the present main highway system of the United
States began in the later years of the horse-and-bugey era of highway
transportation. At that time the Nation possessed a rural road net-
work almost as extensive as at present, but it was almost wholly
unimproved. By necessity all travel by road was of the shortest
range.

In the cities, on the other;hand, most of the streets were paved,
some with cobble but many with smooth asphalt and brick. It was
mainly the desire of new-fledged motorists in the cities for a comfort-
able ride into the country beyond the reaches of their paved streets,
the similar deferred hope of more humble cyelists, and the compet-
ing aims of merchants in each town and city to enlarge or at least to
hold, each his own rural trade, that prﬂdcyiyad a long-talking “good
roads movement'' into actual construetion.

The construction of roads begun, years of promiscucus building
followed. Finally the builders awakened to the hopelessness of ever
joining the thousands of disconnected little pieces of roads those years
had produced. They began to realize the need for :Fstemutmaﬂy
classifying the vast road network and giving preferential order to the
im;famve:ment. of the portions of greatest use potential.

he original Federal Aid Road Act, passed in 1916, did not require
such a classification. But by that time a few States, seeing the light,
had created State highway systems of selected routes—usually those
routes joining their several county seats and larger towns and cities.

To this sound principle of classification and preferential improve-
ment—heyond any other the means of the rapid and orderly subse-
quent development of the main highways—the Federal Highway Act
of 1921 gave endorsement and national extension. It required desig-
nation of the Federal-aid highway system and confined to this system
all Federal funds then and thereafter to be appropriated for aid in
road improvement—a restriction that was to remain in effect un-
altered for many years.

At that time, the beginning of the century's third decade, the unim-
proved sections of roads chosen to make up the newly designated
Federal-aid system were still far longer in the aggregate than the length
of those that had been in some manner constructed. Most of the
State highway systems were at the same early stage of development.

But the rapid upswing of motor-vehicle use had already set in.
Each suceessive year more rogd-improvement revenue was coming in,
largely from fees paid for vehicle registrations, from new motor-fuel
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2 INTERREGIONAL HIGHWATYS

taxes and from the Federal Treasury. The purpose of 3tate and
Federal road agencies was to use these revenues to extend as rapialy
as possible a useful measure of improvement to the entire selected
mileage of main roads and thus to narrow as quickly as practicable the
wholly unimproved gaps.

The measure of improvement considered necessary was usually less
than the costly idea}] which, by econsuming much revenue on little
mileage, would have delayed longer the improvement of other sections.
It was expected that an inil.iﬂ,rﬁimited improvement of each section
would be followed in due course by a secondary stage when the
progress of improvement of the system as a whole shuuﬁ] permit the
further expenditure. This was the policy of stage construetion. It
was # wise and useful policy as applied in the design of road surfaces.
Its mistakes were its acceptance and fixation of obsolescent road
alinement and its failure to anticipate the need of rights-of-way of
greater width than those that in all previous time had been considered

ample.

’lPhese are pardonable mistakes. When they were made, the high
speeds at which motor vehicles can now travel were generally un-
foreseen and probably unforeseeable. The standards of alinement
required by modern speed would then have been considered fantastic.
The great increase of wvehicle registration and traflic volume was
anticipated too late, but even if it had been foreseen earlier, lack of
necessary legal and popular sanctions would have prevented a fore-
handed acquisition of the wider rights-of-way that widened and divided
roadways require.

First reasons for immediate designation of interregional system.—Past
mistakes of main road location and rights-of-way neglect are under-
standable, but their consequences today emphasize the need for desig-
nating and preferentially improving an interregional system. For
paradoxically, the country's most important highways which will
constitute the large part of such an interregional system are the ones
that Iil&'ﬂ: suffered most in their improvement because of these
mistakes,

The explanation of the paradox is that these roads, in recognition of”

their prime importance, were among the earliest of our higchways to be
durably improved. Structurally, many of these improvements are
still embarrassingly sound; but in location, in traffic capacity, and in
their lack of most of the fealures of modern highway design that make
possible the safe operation of vehicles at high speeds, they are badly
obsolescent.

Most of them have long sinee repaid their cost in the benefits they
have yvielded to the heavy traffic that has moved over them. As they
are rebuilt, as soon they must be, they should be built to the highest
modern standards, on locations and within rights-of-way where they
will have the prospect of long and beneficial service, That such an
improvement of these main arterial roads of the Nation may proceed
consistently in all parts of the country, that all may agree upon the
particular roads comprising the national routes in all regions and in
all States, and that preparations may now be made for beginning the

stematic improvement of these roads in the first post-war years—
these are the first reasons indicating the necessity for immediate des-
ignation of an interregional system.
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Other reasons for immediate desiggation.— Another consequence
past policies is the widely mt}ogm?.aga gross inadequacy of the accom-

" modation afforded by city streets for the heavier streams of arterial

travel. Two decades ago the most obstructive deficiencies antf.leid
on the rural roads, City streets were m]m-welg ample in their trﬁ i
capacity. Today these conditions are reversed. It is within an HI
the vieinity of the cities and metropolitan areas that through tr:wed
now experiences its most serious resistance and delays, 1*1?515,1:4.=1,1'||~:‘,|::l:amﬂl
delays that are abundantly sh&reihby the hc-.:,vy llﬂ:ﬁsghﬂn Do
affic that tends to congregate on the same arteria -
3 Twenty years ago whEn the Federal Highway Act and many &}fF H&e
State highway enactments prohibited the expenditure of limited Fe E
eral and State funds for improvement of the transcity connections o
the Federal-aid and State highway systems, the prohibition was not
unreasonable. It was instead & necessary and logical recog[ptﬁﬂn of
the superior need of rural highway improvement. Now, w:lt colr:-
gestion of the transeity routes replacing rural highway mud as the
arentest of traffic barriers, emphasis needs to be reversed and the lri.;ger
expenditure devofed to improvement of the city and metropo ‘}l:ltm
sections of arterial routes. That the particular locations ol these
routes may be agreed upon in eommon by Federal, State, a.nﬁ]i mumni-
cipal authorities who will share the responsibility for arterial ghway
improvement, that the desirable standards of that improvement may
be established and commonly accepted, and that plans may f'Lti onece
be laid for & prompt post-war hegmmnﬁpf the highly essential con-
struction work—these are other compelling reasons for the designa-
i an interregional system. -
uogpﬁmum s?;stgga propu}sed.—ﬂlequy recognizing the present need,
the President in his letter of April 14, 1941, to the Acl:_'mmstmltol:',
Federal Works Ageney, appointed the National Interregional High-
way Committee and directed it to review ex1st-111§ data and surveys
and to outline and recommend a limited system o national highways
designed to provide a basis for improved interregional transportation.
In all ite deliberations and in the re{:on}mmdat-mns which follow, the
Committes has been guided by the President’s expressed hope that 1t
would hold national needs paramount over the needs of sections and
localities. Consistent with the purpose of mt-:ar'mgmnal cnnnn'ctmn
and the limitation of total mileage, it is believed that the system
recommended will serve as large a proportion of the total ‘tughww.r
traffic of the Nation as it is possible to attract to any system of the
same extent. y :
The cities and metropolitan areas of the country are known to 11I-le-
clude the sources and destinations of much the greater part ﬂfrt g
heavy flow of traffic that moves over the Nation's highways. fl‘ﬂc
systemn of interregional highways proposed, within the limit of t E
mileage adopted, connects as rmmcf as possible of the larger cities an
metropolitan areas regionally an interregionally. For this reasto_m,
although in miles it represents scarcely over 1 percent of the entire
highway and street system, it will probably serve not less than 20 per-
cent of the total street and highway traffic. : e
The wealth of factual information available to the Committee 1&1 -
cates clearly that any other system, either materially larger or sm e her
than that proposed, would have a lesser average utilization, 8



4 INTERREEGIONAL HIGHWAYS

limiting mileage adopted may therefore be accepted with confidence
as very close to the optimum mileage which will afford the greatest
possible service per mile,

The Committee had for its consideration all the data amassed by the
Public Roads Administration for its report, Toll Roads and Free Roads,
which was transmitted by the President to the Congress in 1939 and
published as House Document No, 272, Seventy-sixth Congress, first
seszion. In that report two systems were defined, one of approxi-
mately 14,200 miles and the other of about 26,700 miles. The latter
was proposed as an interregional system.

Eubse{ri{unnl.ly, the Public Roads Administration reexamined its
data and made minor changes and small additions to the published
system, increasing its length to 29,300 miles. The facts suggesting
these cfmnges were available for the Committee's review, as were also
the voluminous data amassed for selection of the strategic network of
principal highway routes shown on a map approved by the Secretary
of War, as revised May 15, 1941.

Finally, at the Committee's direction, a stall supplied by the Public
Roads Administration made studies of three additionsl systems, one of
approximately 48400 miles, one of 36,000 miles, and one of about
33,920 miles which is the recommended system.

In the selection of all of these systems, one common objective pre-
vailed: To incorporate within each of the several mileage limits
adopted, those principal highway routes which would reach to all see-
tions of the country, form within themselves a complete network, and
jointly attract and adequately serve a greater traffic volume than any
other system of equal extent and condition,

All facts available to the Committee point to the sections of the
recommended system within and in the environs of the larger cities
and metropolitan areas as at onee the most important in traffic serviee
and least adequate in their present state of improvement. These see-
tions inelude routes around as well as into and through the urban areas.
If priority of improvement within the system be determined by either
the magnitude of benefits resulting or the urgency of need, it is to
these sections that first attention should be aceorded.

Obviously, it is not possible by any limited highway system, what-
ever the relative im];mrta,nca of its constituent routes, to serve all the
needs of the Nation's traffie. Nor is it reasonable to assume that in
and near the cities the routes included in such a limited system will if
tmproved, provide a complete solution to the serious pru{'lmn of city
traffic congestion. Particularly in the cities, many other routes are
probably of substantially equal if not greater importance, and improve-
ment of the system routes should, therefore, not be advanced ahead
of others of similar or greater local importance. In this connection
the Committee has been restrieted in its choice because the President
directed it to select an interregional rather than a local system, and
to consider national above local needs.

The Committee believes it would be a mistake to regard the inter-
regional system as an object of exclusive attention, even by the Fed-
eral Government, or to coneentrate upon it all or a disproportionate
part of any effort and funds that may be applied to highway improve-
ment. The Federal Government has substantial interests in many
other roads and possibly other city arteries. Its assistance should not
be confined to the routes included in the recommended limited system.
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Nevertheless it is important, both locally and nationally, to recog-
nize this recommended system and the routes that comprise it for
what they are—as th&:h system nndd those m].;t.es Ftilﬁnh&?(?:tc?tt.;rd most

irectly join region with region and major city w1 :
" Andyw?ith Slﬁlh recognition, it is desirable, in all Federal, State, and
local highway improvement programs, to %we to thie system and tx;
these routes, promptness and preference of attention, consistens 1::
plan, and a large share of available financial means. This t.B
necessary for its progressive and balanced improvement at a rate
sufficient to halt the present obsolescent trend of constituent routes
and to substitute a reasonably rapid movement toward complete

adequacy.
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THE RECOMMENDED INTERREGIONAL HIGHWAY SYSTEM

The general location of the foutes comprising the recommended
interregional highway system is shown on the map, fipure 1,

The total length of the system is approximately 33,920 miles.
This represents 1.04 percent of the 3,267,717 miles of rural roads and
urban streete in the TTnited States,

The approximate length of rural sections of the system, 29,450
miles, is 0.99 percent of the 2,964,677 miles of rural roads.

The approximate length of urban sections, 4,470 miles, is 1.48
percent of the 303,040 miles of urban streeta.

By regions ! (fig. 2) and States, table 1 shows the approximate lengths
of the recommended system and of its rural and urban sections, and
the percentage relations of these lengths to the total length of all road
and streets and to the total lengths of all rural roads and all urban
streets, respectively.

LocaTep ¥oR SErvicE

In relation to cities.—The recommended system connects ? directly
all cities of 300,000 or more population. It is the smallest system
that provides these connections.

It reaches 59 of the 62 cities of population between 100,000 and
300,000 persons, and is superior in this respect to the 48 300-mile
and 78,500-mile systems previously investigated by the Public Roads
Administration,

The recommended system reaches directly only 82 of the 107 cities
of population between 50,000 and 100,000. The 48,300-mile system
reaches only 91 and the 78,800-mila system only 95 of the cities of this
size, and hence are little superior to the recommended system.

For parpeses of (ta study the Committes consldered the United States as divided into regions,  Thesa
reglons are eomposed of contiguous Bintes grouped b;lﬁgt.h(:r Dby Lhe 11, B, Burean of e CPIIIS-IIR hecauge of
generally similar popalatlon and economic characterlstics (=ee appendix I, tables 1 and 20,

2 Tahle 2 summarizes the numbecs of cities of each size reached by dach system in each rerlon.
i

RECOMMENDED %YSTEM

Frouse 1.— The genersl location of routes of the recommended interregional highway system.  Total length of the ayatem 15 3,520 miles,
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FigUeR 2.~ Reglons of the United States, based m&nu]:ing;a of the Btates by the United States Borean of
By Cemsnes,

Tanre 1.—Lengths of the recommended system and its urban and rural sections, and
the percentage relalionships of these lengths to the totel length of all roads and strees
and to the total lengths of all rural roads and wrbarn streets, respectively
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TabLE L—Lengths of the recommendedeystem and its urban and rural seclions, and

to the total lengths of all rural ronds and urban sfreets, respeciively—Continued

Ehadperﬂefd,ql'c relationships of these lengths lo the total length of all roeds and streets
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Tasne 2—Tolal number of cities of each populalion’clase and number connecled by
each of several highway systems, by regions
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__Total number of cities off each populalion closs and number gonnecled by

TasLE 2 ¢ :
o sach of several highway systems, by regions—Continued
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i i 1v in their connections with cities under 50,000 population
t.hit? fh;niléj,lﬁ%ﬂ— and 78,800-mile systems show marked superiority HE
the recommended 33,920-mile system. The latter connects 121 ud
the 213 cities of population between 25,000 and 5[!,!3[‘!% as tﬁumpﬂim
with 147 connected by the 48,300-mile system and 180 by F:.] BYE Elm
of 78,800 miles. The recommended system reaches dm:ﬁ ¥ ?3 m}:
595 of the 665 cities of 10,000 to 25,000"population, whereas the 43,31
mile system reaches 351, and the 78,800-mile s}r?terr{ S uts,
not even the largest of the systems studied is sufficiently %xtensl?ﬂ{;
reach all cities n% these two smallest population groups. 10 reac
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cities of 10,000 or more population, it has been determined that the

est system investigated would have to be inereased by 14,100 miles.

nl}r effort to reach a larger number of the cities under 50,000
population than are connected by the recommended system, it is
believed, must result in a lowering of the average traffic volume
gerved by the system as a whole, The gain to a few of our smaller
cities would, therefore, be accomplished at the expense of a diminishing
return in traflic service for the system as a whole, i The commiltes
decided this would not be warranted.

The map, figure 3, shows the recommended system in relation to
the location of sll cities of the several population groups larger than
10,000. This map shows how directly the recommended system
joins the larger cities, and |the remarkable extent to {which most of
these ecities are served as hubs of their respective regions,

The largest ecities not directly connected are shown to be Akron,
Canton, and Youngstown in Ohio, but all of these are passed in close
proximity. The difficulties that prevent immediate connection of
these cities are evident—junction cannot be made without intro-
ducing either what appears to be an unwarranted loeal duplication of
routes, or a considerable indirection of approach to the commanding
nearby eity of Cleveland.

On the basis of the 1940 Census, the!Bureau of {the;Census |defined
8 certain area in connection with each eity of 50,000 or more popula-
tion as a metropolitan district, except that two or more such cities
were sometimes ineluded in one district. The number of metro-
politan districts totals 140.

The general plan was to include in each district, in addition to the
central city or eities, all adjacent and contiguous minor civil divisions
or incorporated places having a population of 150 or more per square
mile. In some districts, a few less densely populated contiguous
divisions were included on the basis of special qualifications. %)cca-
sionally only a portion of a minor civil division was included if the
division was large in area and had its population principally concen-
trated in & small section in or near the central city.

The districts defined are, therefore, not political units, but rather
areas of the thickly settled territory in and around the country's
larger cities or groups of larger cities. They tend, in general, to be
more or less integrated areas, with common economic and soeial,
and often, administrative interests, As will be seen from the map,
figure 4, the recommended inter-regional system connects directly
or passes in very close proximity to all but 10 of these districts.

fomm'on in relation to population distribution.—A statement of the
numbers of cities reached directly by the recommended system does
not convey an entirely adequate impression of the nearness of ap-
proach of the system to the homes of a large proportion of the urban
population of the United States. Although only 54.5 percent of all
cities of 10,000 or more population are located directly on the system,
the aggregate population of these cities is 82.6 percent of the total
urban population of the Nation. With slight exception In two

RECOMMENDED SYSTEM
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F1aURE 3. —The recommended Interreplonal system in relation to the location of cities of varicus population groups.
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Frovne 4. ~The recomemended interregional system fn relation to tie locstion of principal metropolitan arcas, as defined by the Bursan of the Censos,
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groups, the cities directly connected are the largest of their respective
population groups. This is shown in tabls 3.

TABLE 3 —The number and g:npulaﬁm of all cities of the Uniled Slales above 10,000
population, and the number, population, and percentage of tolal numbers and
total vpui’u-t:'oﬂ for such ciliea directly connecled by the recommended system, by

populalion groups

All eities of 10,000 | Cities of 10,000 or more B-
aF mora papi- tlon on the mmm%

Fopulation group !
Percent Parcent
Num = |I13mm- Fapula-
of total of pop-
i Im | B2 Inumber o0 ulation
1,000 1,000
B0y peraoaE
i 15,811 0.0 15,411 100, 0
9 0, 457 L] 100 G, 457 100,
14 B, 895 15 oo &, BB L0,
62 B, 725 & .2 0, 205 .8
iy 7,044 6.6 b, 648 T6.4
213 7,417 121 Gtk B 4, 108 BA. 6
FA BAS i, BeT 4.4 4, 401 451
All gities af 10,000 ar mare population......... 1,097 2,710 | 687 . 6 1, 504 B0

A still more graphic picture of the population reasons for choice
of the particular routes recommended will be found in fizure 5,
This shows by dots the distribution of the whole population of the
United States, each dot representing a population node of 2,000
persons. Here it will be seen that the various routes not only have
their principal local termini or hubs in the larger cities but also pass
en route between these hubs, through or very close to the denser
clusters of population in small towns and populous rural areas.
Indeed, the courses of the recommended routes are shown by this
map to be in most instances the inevitable selections, if service of
population is to be considered important in the choice.

In a few instances apparent lack of correlation in this respect is
evident, and a local shift of the recommended route may be found
desirable after further and more intensive study. In such further
study consideration should also be given to lam{ adjustment of the
recommended routes to a closer conformity, if such be possible, to
the larger concentrations of rural population.

That such conformity already exists in large measure is indicated
by the map, fizure 6, which shows by intensity of shading the grada-
tion of average density of rural pﬂpuf;:tt.iun, county by county. Haera,
again, the ramarkabﬁ: manner in which the recommended routes
trace their courses along the country’s most populous bands of
territory is apparent at a glance. Few if any instances occur in
which the recommended route locations can obviously be materially
improved, except by excessive multiplication of local mileage,

As further evidence of the advantageous selection of the recom-
mended routes for service of the rural population, the data pre-
sented in table 4 show that although the routes traverse only 1,056 or
34.3 percent of the total number of 3,076 counties ® in the United States

! Far umlaﬂml&:rm parts of Yellowstone Matbonal Park In Idaho and Montans are eonnted se sep-
arats conntles in ‘or the same reéason the District of Columbis i included as a munhhg,ﬂn‘nu;

Is re . B
warious independent u[tE;?n. B M in Virginin, are lumped in with the respoctive countios of whi
might log ba congldered gpeographically a part.
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Frouke 5.—The recommendsd interregional system in relation to the distribution of the whale population of the United States.
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TaprLe 4.—The number and rural population of all countics ! #n the Uniled Stales,
and the number and rural population, ond percentage of total number and total
rural population for counties travereed by the recommended syatem, by regions
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1 Zee footnote 3 of this report.

these counties traversed were inhabited in 1940 by 25,862,000 persons
or 45.2 percent of the entire rural population of the United States.
The evidence of appropriate selection in this respect is marked in each
geographic region. It is naturally more striking in regions with large
variations of rural population. It is less conspicuous n regions where
rural population is more uniformly spread, with either a relatively
high or relatively low average density.

Location in relation to manufacturing activity.—Unguestionably any
limited system of interregional highways that may be designoted
should, within the limits of mileage adopted, provide transportation
facilities for as much as possible of the manutacturing industry of the
country. Where manufacturing activity exists in greatest volume,
there it may be assumed are the points of origin and destination of the

reatest volumes of mnta:rrtruc]]z traffic. The interregional system
5 a,of%m provide for the service of this traflic as well as passenger-car
trafie.

In expressing this view, however, the Committee does not suggest
that there is need of special highway facilities for the accommodation
or encouragement of long-distance trucking. All the evidence
amassed by the highway-planning surveys points to the fact that the
range of motortruck h&u]g is comparatively short. There is nothing
to indicate the probability of an increasing range of such movements
in the future. $

The length of truck hauls will be determined in the future as it has
been in the past, by the competitive advantages at various distances
of other modes of transportation. The probable early development
of an efficient commercial air-freight service, together with the keener
competition of a rejuvenated rail service, would seem to forecast a
future shortening rather than a lengthening of average highway-
freight hauls,

The volume of hishway-freicht movements in the future may be
expected to be test on hichways joining the centers of greatest
industrial activity. Such highways should be incorporated, as far
as possible, in the interregional system.

.
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To test the adequacy of the recommended system from the stand-
point of industrial trﬂ,nzpurt&t.iun, the committee has used the census
reports of values added by manufacturing industries located in the
various cities of the country, as a measure of the relative manufactur-
ing activity of these cities and of the relative probability of intercity
highway freizht movement.

hese values for all eities of 10,000 or more population are shown on
the map, figure 7, by circles of various scaled diameters. Here again,
as in the similar map (fig. 3) representing the relative populations
of cities, it will be seen that the routes of the recommended system
connect the cities represented by the largest circles, and within the
limit of total mileage adopted, join or closely approach en route about
as many as possible of the cities of lar%er manufacturing importance.

A comparison of figures 3 and 7 will show that while slight differ-
ences exist in the relative importance of cities when they are measured
on the one hand by their populations and on the other by the values
added by their manufactures, on the whole the similarity of the
measurements is marked.

This similarity is further evidenced by a comparison of tables 3 and
5. The latter shows the value of manufactures added in the cities
of 10,000 or more population that are on the system, in relation to the
corresponding total for all cities of the same population range, while
table 3 shows the population relation. In both instances the cities
on the system are sﬂnwu to be important beyond their number,

A comparison of the number of eities of 10,000 or more population
reached directly by the recommended system and other systems in-
vestizated, and the values added by manufacture in these cities is
shown in figure 8. From this fizure it will be observed that the largest
system investigated (78,500 miles) connects directly with about 75
percent of the cities of 10,000 or more population, and that these
connected cities account for 90 percent of the value added by manu-
facture in this population group.

To reach directly all cities of 10,000 or more population it has been
determined that tge 78,800-mile systemn would have to be increased
by at least 14,100 miles. This new and larger mileage totaling 92,900
miles is shown in figure 8 as the abscissa of the point representing 100
percent of the number of cities of 10,000 or more and of the value
added by manufacture in all such cities. :

From this figure it is manifest that the cities of 10,000 or more
population connected by the recommended system are, in general, the
more important manufacturing cities. Numerically only 54.5 percent
of all cities of more than 10,000 population, they account for 83
percent of the total value added by manufacture in all such cities.

In contrast, the system reaching all of the cities is nearly three times
a3 large and serves only an additional 17 percent of manufacturing
activity.
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It is, therefore, concluded that the recommended system closely
approximates the system of optimum extent from the standpoint of
service to manufacturing mdustrg, . :

Toeation in relation to agricultural production—It has previously
been shown that the recommended system traverses 1,056, or 34.3
percent, of the 3,076* counties of the United States and that the
counties traversed include the places of residence of 45.2 percent of
the total rural population of the country. On further examination 1t
is found that the counties traversed account for 43.3 percent of the
total value of all farm products sold or traded in the Nation as a
whole. Per county, the average value of marketed products in the
counties traversed is 46 percent higher than in the remaining more
numerous counties.
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TapLe 5.—The number of all cities over 10,000 population in the United Stades,
the valus added by manufecture in all such cities, the number and pereenioge of
such cities on the recommended fnlerregional system, the value added by moanufacture
in citizs on the system, and the percenfage relalion of this value to the corresponding S
total for all cities of the same population range, by population growps of cifies

ALl pities af 10,000 or | Cltées of 10,000 or more population on the
more populntion recomnmended systemm
5 Percent-
Population griueps Valus! Tercent- Valugi - BE'?HT
- | added by age of | added b
Number | Te0E T | Number T | T ad‘.dtﬂcllp?:l
e her fare’ - [TECRGET
lare
Mdilliom Afillion
dodlars dofliers
Ower 1000,000. - & 4,716 i} 10 0 4, 716 10040
BO0,000 Lo 1,000, ] 1,821 W 100 1,621 pLLVR
SO, 001 b GO0, D00 16 1, g 1k B 1, 65l 100 4
1 I 0z 2818 it} 852 2, 54 UL 0
Bl 107 2, 306 B2 i, i 1,544 T
a5, [ Apard k] 2,142 121 5.4 1, 152 £3.8
10,000 £o 26,000 - iiesssemas s 2, 484 5 4. 4 1, 198 48,2
All ower 10,000 popolation. —.oooooo.—- L7 18, 127 587 54, 6 | 15, 046 | &30

1 Value of produets less cost of material, fuel, purchased electrie energy, and contract work,
Dratn from Burean of the Census, Census of Mannfaotures, 1039,

By geographic regions this relation is shown in table 6, which indi-
cates that in all regions except the Middle Atlantic the counties
traversed are well above the average in the aggregate value of their
marketed agricultural produets,

TagLe 6.—The number and value'sf agricullural products markeled in all counlies,
and the number and production value and percentage of folal number and lofal
production valus, for countics fraversed by the recommended system, by regiones

Allconnthea Counties tmuersi‘mgbe repmmmended
Saslf Peecent
Qeographic region ;’rﬁal::lllll:ncé Peseent ;Frziuuﬂt; of total
Mumber | sald and | Number mogal s0]d and :ralﬂu.e of
triadleid traded | Froducts
1650 number 1550 s0ld nnd
trad
1,000 dediore 1,000 dollars
3,006 |, 681,076 1, 056 a4.3 | 2,508, 206 43.3
New England .. ccccmmumnmmmrmcaaaas &7 “H)E, 366 37 [ %] 140, 118 7.8
Y Ty T —— T wm|  mgme | szo| meem| oo gﬁ wi88EE
East North Central..... L 436 | 1,002, 463 181 41§ k8, 507 SL1 gl g ¥k
West Morth Central__ g2 [ 16216 16 bl 0.4 EE EEEEY
Eouth Atlntie........... BAG | oo, 285 2| ELG 4l 551 g EgER2R
East Scuth Central ... ] e 364 427, GE1 121 33.2 1646, 730 8.7 3 . @ ag
West South Centrai. ... a0 | 7uE e 2| mma| 2=z am 35,6 GsEghie8csd
Moantaln . . ___._..... 280 448, 710 1B 3806 2146, 616 48,0 - g i -
3l P RS R S e R S 133 Bih, 8706 i1 461 400, 164 6l 4 o g Jr
i = 21000
= ]
]

Fuourg 8. —The interreglonal syatem [n celation to the valoe of farm prodocets sold or traded by arenl distribution thronghont the Dolted States,
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Frovee 11,—The number of conntles traversed by various highway systems and the valoe of marketed
aﬁfir:u.l!.ura] production af sueh eruntles, axpressed ws pereentages of the totsl mulaber of countles and
the tolal valie of marketed agricultura] production of all counties.

The geographic relation of the recommended system to areas of hich

ar-acre value in marketed crop production is shown in figure 9.

The general types of principal farm production in areas traversed by
the system are shown on the map, figure 10.

Although in comparison with the other systems investigated, the
recommended system does not afford so pronounced an advantage in
proximity of gervice to agrieultural produetion as in service to manu-
facturing industry, figure 11 shows that it does closely approach the
orentest service o agriculture obtained by any of the systems. This
advantage, as indicated by the spread between the curves of value
of agricultural products marketed and of number of counties traversed,
1*&331[35 a maximum in the 48,300-mile ;.jrstem but is nearly as great
in the recommended system. Nearly all of the advantage accumu-
lated in the 48,300-mile system, however, is contributed by routes
which are also included in the recommended system.

Location in relation to situs of motor vehicle ownership.—Cities of
10,000 or more population located directly on the recommended
system were the places of ownership in 1041 of 13,932,788 registered
motor vehicles. Vehicles registered in the same year by other owners
resident in counties traversed by the system numbered 8,180,819.
The total of all moter vehicles registered by owners resident in
counties traversed by the system amounted, therefore, to 22,113,607.
This is 68.7 percent of the total 1941 registration of motor vehicles.
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Fiaure 10.—The general types of farm production in areas traversed by the recommended fntecregional gystem and other nreas of the United States,

(078 TOBACCO AMD GEMERAL FARMING

F5EE RANGE LIVESTOCH

[T} WHEAT AND SMALL GRLAINS
E= omiky

B 1S0LATED SELF- SUFFICIEMCY

S CORN BELT
=8 ¢OTTOM BELT




LEGEND
HUMBER OF MOTOR VEHCLES
THOUSANDS
o--LESS THAM 5 (_---50 To 100
g--==5 TO K
()00 Yo 300
o o-—--i) TO 2
& 3
- O--—25 TO 50 (\)-«WJAND iR

Fiovne 12—The recommended interregional system in relation to concentrations of motor-vehicle ownership in eities of more than 10,00 population.
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FioueE 13 —Ths recommended interregional system in relation to density of motor-vehicle ownership per square mile.
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TipLE T.—Data concerning the situs af motor vehicle ownership in 1941 in relation io the location of the recommended inderregional system, by

reglons
3 | i ]
| Motor velicles repistered fn | Mator vehleles registered in Drensity of motor vehicle ownership
| connties troversed by the ﬁnugtiaa Jimt traversed o
YECAm 7 the system rahicl '
ek ek i e Persons per vehlola
Region vehicle regis- e
MR In clties of In cities of In counties |Tn eountiss |In camntt i
n clties o n citigs o n counties |In conntics cointies | In counties
10,000 ar II;]‘;E::“ L0000 or Iy ﬁt;;:r traversed | not trave | traverssd | oot trav-
mare more n by tke epzed by by the ersedd by
system | the system | system | the system
TEnita Blmbar o o e e e ey 32, 210, 562 13, 932,75!- 8, 180, 518 2,215 TH 7, 881, 227 18.7 b 29| 4.5
Mew Bngland. ... -ocoooooeeeooeas %, 100, 218 1,112,133 602, 133 a1, 822 ETRTTH BTV 12.3 | T
Maino. 008, 554 48,558 110, 015 10628 58, DE3 68 o e 6.7
Mew Hampshire. . 124, T27 31,374 4h, 408 15, 956 | 78, B 17. 8 9.6 4.0 3.8
Vermont._ ... B, O . 34, 508 12, G956 A, 26 .l 0.3 37 4.3
Magsachusatia 4T, T 40, 548 265, 493 16,097 Gl 202 3L 0 40,2 4.5 3.3
Ehods T=land . 184, 271 154, 470 £ 0 11,741 B, 115 L B3 B 29 %,E\
B 0% 1 [ 1 R O o e e P S 520, 101 57, 87T 193, 768 u, T35 47,721 148, [ an.a 33 L0
Middle Aklentla. o caaameeme—i AR @, 073, 657 3, 240, 147 1, 385, 197 iﬂﬁfbﬂi 1, 057, 807 7.8 .5 4.8 a8
R e e it &, 55 478 1, {3, 112 42, 156 164, 164 | i, D45 nl.3 a0 &d 3.2
Naw Jersey. . 1, 122, 85 503, 453 257, ik 51, 533 220, ™9 6 8 . 0 1B 3.4
Pennsylvania 2 1595, 363 | ﬂﬂ:l,_d_.‘éfz 635, 975 174, 704 401,112 w1 a5, 0 4.6 4,2
Enst Morth Contral .. ceaeeseocomnames 7, 578, 721 3,805,450 | 1,785 110 50,708 | LdlT.6d3 | 58 136 8.5 3.6
R oo e ! e it s e e L, B, TI5 G658, 0 401, 800 158, DG 422,103 e 3.4 3.6 3B
Indinng. ..n.. 1, 0153, B0 428, 187 HERATH i1, 648 b 41. 8 1E 2 a2 a4
1Mioods.. ... 2,052, 350 1, 187, 653 513, 474 64, 263 261, 6l 4. 5 13.3 3.9 6
Michigan_ ... (e m T 1, 714, 308 3, B4 &, 5T 138, B43 251, D42 A1 b 3.0 L3
Wisconsin. ... R A28, 607 276, 5 1400, B0 124, 853 A1, €D B T 104 a7 &4
Wt Morth Cantral_. . .eac-omnnsoeommoecomns 2,003, 448 1, 080, 004 TE, 308 3E06 | 1,606, M8 150 5% a8 5.5
BB s e s S e S R e BB, 472 08, 170 158, Aag 34, 9 B4, T4T 2.7 B2 34 2.2
i Ty e TED, 544 115, 162 188, 819 128, 416 330, &7 157 1L % 332 3.3
Migsoark. . ___ 021, 22 405, 218 104, 61 61, &1 273, 5351 0 B3 2.9 4. 5
MWorth Dakota. .. 171, 148 18, 568 51,401 ER ] o, 182 3.6 29 A | 1A
South Dakota...... 3 1E5, &14 21, TE0 28, 12, 473 122,977 5 12 Az ad
Nebraska__________ 354, K68 71, 446 &3, 378 47, 74T 228, (N} 9 4.2 34 33
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TABLE T.—Data concerning the situs of molor vehicle ownership in 19&'&:@ relation to the location of the recommended interregional system, by 08
regions—Continued =
I = .
|_ Motor vehicles remistered in | Motor vehicles regtstored fn Tgmsity of moter vehlole ownershin
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Location in relation to areas of large post-war employment release.—
In his letter to the Federal Works Administrator, the President
indiented his expectation that in the construetion of an interregional
highway system it would be possible to utilize some of the manpower
and industrial capacity available at the close of the war. If such
utilization is to be encouraged, a close relation is desirable between the
location of the interregional routes and the prineipal places at which
the release of war-occupied labor is to be expected.

Such correspondence in location would be advantageous, notwith-
standing that the labor requirements and dispersion of war industries
have caused an extensive migration of workers from their former
communities to the places where they are now employed and where
they will lose that employment when the war ends. The return of a
peacetime economy may necessitate another and possibly reverse
migration or at least a redistribution of the aveoidable worker popula-
tion. But it will be expedient to avoid if possible a precipitate rush
from the war industry centers. At least temporary employment for
considerable numbers of the worleers that will be released should be
provided in the general vieinity of their present jobs.

The routes of the recommended interregional system, particularly
those that will stand at the close of the war in most immediate need
of major improvement, are well located to supply the construction
aemployment the President expects.

s indicated by the map, fizure 15, remarkable correlation exisls
between the location of routes of the recommended system and the
aress of greatest warlime employment inerease.  As it is to be expected
that workers released by the cessation of war production will generally
be most numerous where employment has increazed most during the
war, this map gives convineing evidence of the fortunate location of
the recommended intﬂrregiona? routes for the post-war absorption of
workers in a highway construction Emgmm, This rezult i= ezpecially
interesting in view of the fact that the route locations were determinea
as those best fitted to meet the most important highway traffic
requirements.

acation of the inferregional system in relation fo the strategic nel-
work.—War traffic on the highways—that to, from, and between the
points of particular war activity concentration and between these
points and the ports of embarkation—is moving in the longer distances
over roads conditioned for normal peacetime travel, and mainly over
routes of the strategic highway network of principal routes of military
importance approved by the Secretary of War, as revised May 15,
1941, (See fiz. 16.)

Within the gii.mitm:icrns. of its total extent, the recommended inter-
regional system conforms closely to this strategic network. .

As we now clearly see, the significance of the strategic network in
such a total war as that in which the Nation is at present engaged
must be interpreted in terms of the carefully precise descriptive title
applied to it by the War Department. It consists of not all but only
the principal traffic routes of military importance. In the present
war a very large part of the whole highway system of the Nation 1s
bearing a substantial share of the burden of war, but we are finding
that in general the routes of the strategic network were well chosen
as the principal routes.
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In the same sense, the recommegnded interregional routes may be
termed the more significant of the designated principal routes.

Location in relation to military and naval establishments and war
industry,—The most urgent highway improvements during the war
have been needed on ruaga and streets providing loeal access to military
and naval establishments and important war indus sites. As
aceurately forecast by the report of the Public Roads Administration
in 1941, these improvements have been necessary because so many
of the war establishments and industries have been located not on
the principal arteries of peacetime travel but on roads or streets
which have previously carried only light traffic.

The fact that these relatively short and local improvements have
constituted so large a part of wartime hichway construction does not
indicate, however, that only these roads are of importance to the
war effort. Rather, it fneans that except for these loeal approaches,
the highway system of the Nation has proved to be reasonably fit
to discharge ite war duties, without special readying improvement.

That the routes of the recommended interregional system must
bear a very large share of the longer highway movement to and from
the military and naval establishments is indicated by the close prox-
imity of the great majority of these eztablishments to the recommended
routes. (See fig. 17.)

A similar conclusion with reference to service to war industries is
justified by the comparative locations of the recommended routes
and the points of early conecentration of primary war industry and
of industries served by roads improved during the war as access
road projects. (See figs. 18 and 19.) It must be borne in mind
that t]]]'m industrial locations particularly referred to are only a few
of the many now involved in direct production for the war and of
the even larger number concerned in the many and varied industrial
contributions to the total essential war economy. To represent the
location of the recommended system in relation to the distribution
of total-war industry would doubtless give a result little different from
the indications of figure 7, which mirrors the distribution of normal
peacetime industrial activity. -

Location of the interregional system in relation fo routes of heawviest
traffic—Connecting the largest cities of the country and the larger
cities of each geographic region, passing enroute tjlmugh the most
populous belts of rural and small-town population, joining centers
in which & high percentage of the Nation's manufacturing activity
is concentrated, traversing generally the most productive agricultural
lands, and tapping the centers and areas of densest motor-vehicle
ownership, it is naturally to be expected that the recommended
Eyﬁtﬂm will accord well with the heaviest lines of highway traffic

ow and serve in the aggregate a share of the total highway movement
far in excess of its proportion of the total highway mileage.

¥ Highwnys for the Mationnl Defense, Report to the Administrator, Federal Works Agency, Tohn M.
Carmody, by the Paoblis Roads .-tdmjnrn!murm, Felruary 1, 1941,

principal traffie routes of military importance approved by

strategic network of
as revised May 15, 1941,
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FioURE 16.—Relation of the recommended Interregional system to the
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Fsvre 19.—Therecommended interregional system in relation to induostrial sites served by roads Improved 83 aceess road projects.
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That this expectation is fully béme out by the facts is shown by
the traffic map, figure 20. Here the 1040 traffic on existing roads
closely conforming to the recommended system is compared with the
traffic on other roads included in the numbered United States highway
system. Inexamining this map it must be remembered that all of the
roads represented have been selected from the total highway system
many times as large, because of their special importance as traffic
carriers. In other words, on this map the traffic of the recommended
system is compared not with the general level of rural highway traffic,
but with the traffic of other roads which themselves rank among the
most heavily traveled highways in their respective sections of the
country. :

It will be obsarved at onee that some heavily traveled sections of
highway are not included in the recommended system. It will be
zeen, however, that with few exceptions, the recommended routes are
the most heavily traveled in their respective regions. In the excep-
tional cases the choice of the recommended route has been determined
by the criterion of most direct connection between major cities. To
include in the system all routes locally approximating the volume of
traffic served by the recommended routes, would substantially increase
the mileage of the system and gnnerﬂlléy'_result. in a duplcation of
routes serving the same general areas and travel objectives.

In some instances traffic of the longer range is now divided between
an existing road conforming most closely to the recommended inter-
regional route and another parallel road of substantially equal direct-
nees and degree of improvement. There are also instances in which
an existing road closely follows the recommended route, but because
of a local inferiority in either directness or condition, carries a smaller
traffic than an alternate road. :

The committee wishes to emphasize that its recommendation applies
to general routes and not to speeific highways, notwithstanding the
fact that the various maps presented in this report show the recom-
mended routes as following the general location of selected existing
highways.

In a detailed location of the routes of the system, the exact location
at all points will be & problem for local reconnaissance study. The
eventual final selection of line may, therefore, more closely approxi-
mate existing roads other than those followed in the general-system
maps herein presented. To a considerable extent the proper develop-
ment of the recommended system will result in the location of the
rqc?lmmandcd routes, locally, on new lines conforming to no existing

WaY.
he gmnparisan made possible by figure 20 is therefore to be con-
gidered as only a very general one.

Of the 29,450 miles of rural roads approximating the location of
rural sections of the recommended system, traffic counts made by
the highway planning surveys in 1941 show that 6,056 miles, or 20.6
percent of the total, carried traffic that year averaging less than
1,000 vehicles daily. On 9,576 miles, or 32.5 percent, the daily
traffic averaged between 1,000 and 2,000 vehicles. A total of 6,104
miles, or 20.7 percent, served traffic averaging between 2,000 and
3,000 vehicles daily; 7,182 miles, or 24.4 percent, carried traflic
between 3,000 and 10,000 vehicles per day; and only 532 miles, or
less than 2 percent of the total, carried an average daily traffic of
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10,000 or more wvehicles. The average traflic carried by all rural
roads conforming closely to thesystem was 2,660 vehicles daily, and
the total traffic movement, 78,208,300 vehicle-miles daily. The latter
was 16.79 percent of the 465,753,000 daily vehicle-miles served by
all rural roads in 1941. No similarly exact data are available to
show the traffic served by existing city streets approximating the
location of urban sections of the system, and were sucgfacts avanfﬂ,hla,
they would be of little significance as a basis for an estimate of the
traffic that would be served by more adequate facilities.

In estimating the probable traffic use of the recommended system,
the committes has made due allowance for shifts of existing traffic
flow that would be induced by a preferential improvement of the
recommended routes, Its estimate 18 that the system, as it probably
would be constructed, would represent only about 1 percent of the
total mileage of rural roads and streets, gut would serve at least
20 percent of the total vehicle-mileage generated on all roads and
streats.

Loeation in relation to principal topographic features.—The location
of the recommended routes has been influenced in remarkably few
places solely by consideration of topography. A knowledge of the
general topography of the country is nevertheless essential to a full
appreciation of reasons for the varying sizes of interstices between
the meshes of the system in different parts of the country and for
the few places in which apparent indirection of the lines of the system
would otherwise be unaccountable, The overlay of the recommended
interregional routes on a photograph of a relief map of the United
States, reproduced as figure 21, indicates clearly the effect of the
conformation of the land and of the courses of principal rivers in
influencing the location of the routes.

DureRMINANTS 1N SELECTION OF INTERREGIONAL SySTEM

In selecting the routes to comprise the system and in determining
the extent of the system to be recommended, the primary purpose was
to select routes forming an integrated system of reasonably limited
total extent which would join the prineipal centers of population and
industry in each geographic region with centers of similar relative
importance in other geographic regions, by lines as direct as practicable.

The principal determinants in this selection were, therefore, the
interconnection of the larger cities in all regions, accommodation of
short-run traffie in and about lesser centers insofar as practicable, and
creation of a system of optimum extent and maximum utilization.

INTERCONNECTION OF LARGER CITIES

As proof of the importance of interconnecting the major cities,
evidenece is here presented which indicates that nearly 90 percent of
the traflic moving on main highways hag either or both its origin and
destination in cities, that traffic steadily increases with increased
proximity to cities, that on franseity eonnectionz of main routes
traflic mounts to volumes far greater than the general levels on rural
sections, and that the heavily traveled sections of the proposed inter-
regional system lie mainly within relatively narrow zones of traflic
influence about cities of 10,000 or more population,

Firoure 21— The recommended interregional system in relation to principal topographic features of the United States,
(Relief map by Howard B. Coulbourn.)



Frovrr 22.—Relief traffic map of the recommended interregional system. The height of the traffic bands indicates approximately the
average density of fraffic to be expected at all points on the system. The mounting spires at the principal cities pleture the great
increases of traffic to be expected on sections of the routes traversing the eities.
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Cities important as origin and destihation of traffic—Table 8 presents
an analysis of available data on the urban or rural termini of traffic
observed on main highways. The data were obtained by the highway
planning surveys of typical States in seven regions. The analyais
ghows that on the averape 40.6 percent of all traffic observed was
moving from one city to another, and 36.6 percent was bound either
from a city origin to a rural destination or from a rural origin to a
city destination. Thus nearly seven-eighths of this main highway
traffic in these representative States is related in some manner to
cities. Kither they are its origin or its destination or both. Only
13.8 percent both begins and ends at rural points, and a portion of this
movement undoubtedly passes through urban communities en route,

Taste §-—dAnalysie of the origins and destinations of fraffic on main highways
ag shown by highway planning survey data for one Stale in each of seven geographie
regiona

Percontage of all traffic having
warions originsand destinations

Region and Stats i Orlgin

Al e Crign o7 | wad des-

I;:inl;aﬂttlgn. tlu:nu? ﬂ%uatgﬁn,

urban | UTHAR rural

Pere Pereend | Percend
All reglong, AverRER. e cccscsssssmEm R ——————— 40, 6 36 & 13.8
MNew England: New Hampshirt. .eveareeemromcammme- 35.3 4,1 18
Enst North Central: Ohdo____.... L] 07 2.8
West Narth Central: Nebrasks... 40,1 7.8 jERT]
Bauth Atlantle: Weat Virginda. ... 60 3 25,4 1.3
Enst 8outh Central: Tennesses - 57 B HoT 7. b
Mountaln: THah. .. cccccimcanenn-s 27 5l 2.2
fio: el b e 3.4 44. 6 L0

The facts presented in table § relate to all main-highway traffie
of both long and short range, including passenger cars, busses, and
trucks. The data of the planning surveys do not permit a particular
exelaimi.ua,tion in this respect of the long-range traffic of all classes of
vehicles,

For the States represented in table 8, however, data on motor-
truck traffic are available which permit a classification of the move-
ment according to a general indication of length of trip, as intrastate,
interstate, am§ transstate, and a further analysis of each of these
classes according to the percentages of each that have their origins
or destinations or both in cities,

The term “interstate’” is used to refer to traffic bound to or from
the State of observation from or to another State, The term 'trans-
state” refers to traffic found to be moving entirely across the State of
observation between origins and destinations in other States. The
term “intrastate’ is used in its ordinary sense,

The classification thus accomplishes an analysis of the total move-
ment approximately into patterns of long, shorter, and shortest
ranges. The analysis is not exact with respect to the relative le.nlgths
of trip, especially as indicated by the intrastate and interstate frac-
tions. Interstate movements may be, and are in many cases, short
movements over a State line. Intrastate movements, though con-
fined entirely to a single State, may be relatively long movements,
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All the available data show, however, that the average trip length
is least for the intrastate movement, greater for the interstate move-
ment, and greatest for the transstate movement. While, therefore,
the three classes are based specifically upon the number of States in-
volved in the traffic movements, they also represent approximately
and on the average, three ranges of trip length, from short to long.
Data of this sort are presented in table 9 for the same regions that
are represented in the data of table 8. These additional data show
clearly that, for truck traffic at least, the percentage of the main-
highway movement originating in or deatincg to cities, rizes with the
ncreasing range of movement. For the seven States and regions
represented in the table, cities are involved as the origin or destina-
tion or both in 87.0 percent of the intrastate or short-range move-
ment, 95.5 percent of the interstate or longer range movement. and
96.7 percent of the transstate traffic, or traffic of T‘ongust range.

Tamre 9—Classification af maoloriruck trafic on main highways as dintrastate,
tntarstote, and fronssicle, il percentages of each clase origingted in or destined
to cilies, ax shown by planning survey daia for one Slate in each of seven geagraphic
reqions

| :
Parcentnge of each elass

TPerenn of truck Lole L

by nﬁqﬁ |nnvun§':'}m, originated in or des-

Rapion and Statoe MARLA e
Inira- ! Inter- | Trans- | Tntra- | Inter- | Trans-
state | stnte | atate | state | state | state
Prereent | Percent | Percent | Percent | Pereent | Pereent
ATl reglons, avardge. ____.......________.._..___| Th.d 0.0 4.4 870 06, § m. 7
New England: Mew Hampshira MR B R T T e T
Ensl North Central: Ohio_________ s MR 2.6 59 o 6 8. & . 1
West North Central: MNebragka,,, - 77" 77"""" FiNG 20,8 L8 B} 18, & .0
South Atlantic: West Vieginia. 7 2 19.3 4.5 BL 9 5. 4 8
East Bouth Central: Tennesses. 6.4 19.1 £ 5 4 aL 0 4.7
Monntnin: Utah_ ... ___ - ES. 8 i 2 L3 S B a8 4 o4
Pagific: Washington ET. 6 1. & -9 B 1 05 2 i, 4
= : -

Although data similar to these for motortrucks in table 9 are not
available for passenger cars or for the total traffic, it is highly probable
that relations similar to those indicated for trucks exist also in the
Eas:sengaracar‘ﬂ,nd total traffic. If this is true, and the Committee

elieves that it is, then the Nation's long-range highway traffic, and
especially the interregional traffie, is'in very large part a traffic moving
between cities, or at least a traffic that has either its origing or its
destinations for the most part in cities.

Trafic mounts at eity approaches.—A glance at the traffic map, fizure
20, will show how the traffic volume bands of the main rural roads
represented inerease in width as they approach the loeation of cities,
indicating a steady increase of traffic volume with Inereasing proximity
to the cities. Tn all cases the traffic volumes represented on this map
are those observed at points on the highways outside city limits. In
no case do the traffic bands represent the volume of traffic on ex-
tensions of the routes within cities; and in many cases the greatest
traffic represented is that observed at points some distance—often
several miles—outside the city limits. Particularly at the larger
cities, it has been found impossible to represent by a eonvenient
scale on any two-dimensional map the volume of traffic observed at
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oints immediately adjacent to the cities without eausing such over-
apping of the bands for several highways as o create an undesirable
graphical confusion, and in such cases the near-city volumes are not
-epresented at all in figure 20. - il
“Eﬁﬁﬁc peaks on g%msn#y connections.—To indicate the further
increase in traffic volume that occurs when the highways pass into and
through cities between the nearest points of recorded observation
represnénted on the two-dimensional traffic map, figure 22 is included.
By means of a vertical projection of the traffic bands, figure 22 shows
for the recommended interregional gystem only, what is believed to
be a reasonable estimate of the relative magnitudes of traffic volume
on all rural sections of the system and on intracity sections at a num-

v of the larger cities. P Tl :
hu&s sl Eﬂt%ﬂ by this very approximate picturization, traffic on
secilons g‘ﬁ the routes traversing the cities mounts rapidly to volumes
that far surpass the general levels of volume on the rural portions of
the system. Moreover, it will be seen from both figure 20 and figure
22 that these rapid increases begin at points comparatively close to

o cities. :
t-rhTJ:m peaks represented on the three-dimensional traffic map, figure
22, are in many cases little more than informed guesses; and t mﬁ
sharpness is exaggerated by the unavoidable compression of horizont
scale. That they do not, in fact, exaggerate the relative traflic vol-
umes of the routes within and without the cities, is shown by the com-
parisons based upon available data for several cities of different sizes,

wn in figure 23. ’

Sh%’réan .a[;z%aergf traffic influence—A study has been made of the avail-
able data on traffic flow in the vicinity of all cities of 10,000 or more
population directly connected by the recommended system, with the
object of determining the approximate distances from each city at
which the more rapid increase of trafic volume begins. These dis-
tances have been measured as radial distances from (?eut-{:l:S_lnc&Led at
the heart of the central business areas of the respective cities. They
define, for each city, SEE ci;‘mﬁlm area which may be deseribed as the
itv's zone of local traffic influence. ) .
mtl%t. is found that the radii of these zones tend to increase with the
population of the cities. By averaging the radii for all cities of each n::"
several population ranges, the following determination was Irl.a,dle (;.l
what may be called approximate normal radii of the zones of loc
traflic influence for cities of different sizes:

Radius of 2omé of
Ua,m{cfﬂﬁmm
City population: i

YHI?OEO,U{]D i b ) T S i T R ST e g.g
1,000,000 to 3,000,000 - - - oo _—iaaa- o e e e S 4
500,000 to 1,000,000 _ .. e e =
800,000 to 500,000, - - - aacaa oo e -
100,000 10 200,000 - _ e ]
50,000 to 100,00, e eeae oo s
25000 to B0, o ammeiomemSli e cemmeicmea—- :

R T e s e e R S A

Within these zones of local traffic influence around the 587 cities c:f
10,000 or more populalion, are 8,141 miles of the recommended mt:;;i
regional system, or 24 percent of the entire system. Of the to :
mileage within these zones, transcity streets m the cities of 10,000 or



44 INTEREEGIONAL HIGHWAYS

ARACD

g
o
T CITY LIMET

WEHIGLES PER DAy
g
T
|
oz
e
=]

:
|
5,

HOATHEAST Si7F LT

-1

45 2 ) 01 2 !-4:-'5?.'!nlllzﬂ-nﬂ.liﬂuﬁblr:;"}i
ST LOUIS— MBS ALOHD L5 B8

I

L A

54 31 3 4 900 28 A 2ET RS
HEW ORLEANS — NILES ALOMG WS 30

B0 . _‘)\ 1

WEHICLES PER Bay

el e

o e
q'*: [
Pk
1

e §

il

Bk AEEEHIERE TRl
SE 18 ME N 4 3 6T B0 MNTI 284
SEATTLE—MILLS MONG L5 89

IFT LiwT

AST CTY sy
4
A ]

AT

a S
FE I 01 ES A4S ETAFTDNL T D
COLUMBUS, OHIO — WILES ALOHG L\ B. 40

Fiivee 8. —Traflic profiles of stresls eonformin i
abroels g approximately Lo routes of the recarms
system through represeatative giljes, A bireomlon

BECOMMENDED SYSTEMM 4h

more account for 2,123 miles, and similar streets in smaller incorpo-
rated places add 492 miles.

The balance—5,526 miles or nearly 68Tpercent of the 8,141-mile
total—is on rural sections of the interregional system, and includes all
rural sections of the system that serve traflic in excess of an average
of 10,000 vehicles per day. This high-volume mileage totals 532 miles,
The rural mileage within the zones of city influence also includes 3,558
miles or 48.3 percent of the 7,363 miles of rural sections that carry

trafic averaging between 3,000 and 10,000 vehicles per day.

These 2 rural mileages—532 miles and 3,558 miles—comprizse
74 percent of the total rural mileage within the zones’ of influence of
cities of 10,000 or more pﬂﬁrul&ﬂﬂll, and serve traffic well above the
average daily volume for all rural sections of the system.

The remaining 26 percent of the rural mileage within these zones, or
1,436 miles, carries traffic averaging less than 3,000 vehicles per day.

Nearly a third of this latter mleage, however, carried traffic in 1941
in excess of the approximately 2,600 vehicles per day average for the
rural system as a whole.

The more heavily traveled of the rural sections that lie outside the
zomes of traffic influence of cities of 10,000 or more population, total
3,624 miles and carry traffic averaging 4,809 vehicles per day. By
far the greater part of the rural mileage lying outside these zones-—
a total of 20,300 miles—carries traffic averaging less than 3,000
vehicles per day. The average for the entire 20,300 miles is omly
1,531 vehicles per day.

Most of these facts are tabulated in table 10 for the entire United

" States, and in tables 11 and 12 by geographic regions.

TasLe 10—Classification of mileage of the recommended inlerregional syafem
falling within and without sones of peal traffic influence of cities of 10,000 or more
population, for the United Stales as a whels

Lamgth of ssotions, in miles

w“‘tﬂ: ;L:}mml g Outside ineorparated places
Prineipnl ckassifleation | l “Traffic
Traffleax-| betwesn | Trafic
10,000 or |Less than | eceding &,000 less than
more 10,000 10,000 and 00 Total
poputa- | popila- | vebicles (10,00 vehicles
tion than per day | vehickes et day
In 1941 | per day 1041
in 1541
Within zones of loeal traffie infwenes of
rities of 10,000 or more population. : 2,12 492 532 3, 558 1, 436 8 141
Without zones of local trafiie influence of |
eitleg of 10,000 or maove popualation. ool LAEE | oinanaic 3,624 1, B0 o8, T
R 1 S — o 1% 2, 847 542 7,182 21, 736 a3, 920
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TanLE 11.—Classification af milen

ge af the recommended interregional system Jalling

T -+ o
wititin zomes of local trafic influence af cilies of 10,000 or more population, by

geographic regions

Lanigth of soatinns, In miles
Within Incorpors-
tad plaoes i Cutside neorporated places
Geagrnphie region Trafliz
‘T'raffic ex-
IDt,ﬂﬂl} or [Leas than oreadicn,? b";,;ﬁ'“ gﬂ?ﬂi‘-
TOTE 10,000 1, nnid a
I»ﬂiﬁ_glﬁ papala-  webicles | 10000 | vehjeles [ ‘Total
I tion | per day | vehicles per day
In 1341 | per day | jn 1M
ey in 1041
Meow England__..._.____ i
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| e i 107 b ] 3 ;% JQI%E b+
G 205 i 112 260 ] ﬁ
ndted Sean. el 2,129 40z 1| 888 | 1,436 | 8141
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geographic regions

af 10,000 or more population, by

Length of seotions, in miles

Within incarpora-
ted plaoes

Outside incorporated pluoss

|

Geagraphie rerion
Traflicox- 1
10,000 or | Less than | ceeding ?.E?:m lavlgt?at?lirfu
e | i | i | (8, | 06| o
T pepola- | vehicles | 10 otal
Lion tPun per day vehﬂgs ner!g;h:
i in 1941
53
i) 703
Hﬁ GinG 1,178
pE|
% i 2, 148 2 10
- 2,018 1, 420
- 3, D69 4, T
e i 1] i oo A
S | 1, 570 2,442
e AL INE: | 1,850 20,800 | 25,77

It is evident that a large part of the more heavily traveled mileage

of the s]ystem and all of the most heavil
¥ NArrow zones circumscribed a

relative
more population.

As o further

traveled sections lie within

about the cities of 10,000 or
eneralization, it may be added that

much of the remaining more }%envily traveled mileage is located

closely contiguous to such zones.

Obviously, the heavier travel of

these sections is generatod largely by local movements in and out of

the central cities,
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Thus, as the evidence on the precading pages shows, cities are of
very great im%o nee in the movement of most interregional and
long-range traffic. It was on this fact as well as on its general knowl-
edge that the most concentrated masses of population and industry
are located in the cities, that the Committee determined to base its
selection of routes primarily upon the prineiple of the interconnection
of important cities.

ACCOMMODATION OF SHORT-RUN TRAFFIC MOVEMENTS

As important as the interconnection of cities is, however, ideal
direetness of connection between the largest centers was not attempted,
All highway traffic is a composition of long-range and short-range
movement, and the highway planning surveys have shown that the
latter is the predominant element on all roads. Normally, for ex-
ample, about 85 percent of all trips are for less than 20 miles, and
only about 5 percent for more than 50 miles,

n the selection of routes, therefore, the Committee has deemed it
desirable to deviate from ideally direct lines of connection between
the larger regional centers in order to connect en route as many as
practicable of the smaller urban centers,

Large and small are relative terms, however. The question upon
which the Committee had to reach a deeision was that of the general
order of ecities to be considered as primary points of eonnection.
This decision would determine the extent of the system selected.

In applying the terms “large” and “small” to the problem in hand,
the Committee has considered both the population and the industrial
importance of the cities. 1t has used its gest. judgment in determining
the centers of primary connection and also the extent of desirable
deviation from direet connection between these primary points in
order to join in the system, urban communities of lesser importance,

MAXIMUM UTILIZATION

To connect all communities classified as urban would require
inelusgion in the system of a large part of the Nation's 3,000,000-mile
rural road system. Such a system would serve a very large part of
the total highway traffie, but its average intensity of usage would be
low by reason of the inclusion of much lightly traveled mileage.
Obviously, it would be a much more extensive system than any that
could properly be deseribed as a major interregional system,

To go to the other extreme, it would be possible to select a system
that would connect only, or mainly, the very largest cities of the
country. It might be possible to accomplish this with a few trans-
continental highways in each direction, t[I:nu h the connection would
be indirect except between cities joined by the same route, and such
a system would serve mnveniantf}" and fully only a very small part
of the highway traffic of longer range. It would miss connection
with many of the larger cities in its direct courses between the very
largest cities, It would, therefore, traverse long distances, particu-
larly in the West, where there would be little traffic to serve. Hence
the average intensity of usage of such a system would probably be
less than that of a larger system that would touch more, even though

smaller cities.
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The Commitiee reasoned that somewhere between these two ex-
fremes, employing basically the principle of the interconnection of
larger cities, it should be possible to select a system of oplimum extent
t.l11e average usage of which would reach a maximum of inlmnsit-jr’
s(;gr;:;;[errﬁlﬁsb& th;}e’ ttihe sﬂ;em egdaily traffic volume for such a
) wou @ greater than t i
188% vl i an that for any other system either more or

‘he Commitites determined to select s system approachin ;
as practicable this optimum extent. Thigit cun-faii:vad it cgus;sdndef IIH
selecting & number of systems, both larger and smaller than the prob-
able optimum, and by plotting the average daily traffic of each against
tts extent in miles. In such a manner a eurve would be formed, the
%ﬁiﬁmu]:x {;niddmataa of whlich, representing the maximum daily traffic

u vould correspond to an abscissa r b :
crpLimux’n S po bscisea representing the extent of the

Data for such an analysis were available to the Committee in several
studies previously made by the Public Roads Administration. One of
these studies was that relating to the toll road system of 14 300 miles
described in the report entitled “Toll Roads and. Free Roads,”® trans-
mitted to Congress by the President in 1939. This s_-,rsten’l Was Te-
garded as very close to a system of minimum extent, and therefore
probably below the optimum. Another was the 26,700-mile Eystem
described by the Public Roads Administration in the same repors,

Still another was a slight enlargement of the latter system, totaling
29,300 miles, which has been previously described in an article pulb-
lished in the magazine Public Roads.” A fourth was a 48 300-mile
system, and the fifth and last a aystem totaling 78,800 miles in extent.
In these five systems the most important routes are substantially
identical in location. The differences in total mileage result largely
Irom the progressive addition of routes, Each is shown on & separate
map in appendix [1, figures 1 to 5, inclusive.

With respect to clty connection, the extremes of these systems range
from the smallest which omits direct connection between. a number of
cities of more than 300,000 population and one of 500,000 or more
population, to the largest which connects direetly a large percentage
of all cities with population of 10,000 or more persons.

From data obtained by the highway planning surveys, the total
traffic service of existing rural roads conforming closely to each of these
five previously investigated systems was estimated in daily vehicle-
miles, and the corresponding average daily traffic volumes were com-
puted. These data, together with the mileages of the systems, are
given in the upper section of tahble 13.

From this table the values for the mileage and average daily traffic
of each of the five systems were taken and plotted as points on a sys-
tem of rectangular coordinates, as indicated by the outline dots in
figure 24. These points were then connected in various ways by
straight lines,

8 Tpll Reads nn i i]
p,'l;;.mmlini the Idnzzﬁﬁ%&a@iﬂféﬁsmﬁ}@mﬁ}ﬁ?ﬁlﬂsﬁfn'::ie BEoads, vol. 22, Na. 4, June 1841,
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TapLE 13— Eatimated urban, rural, and tolal mileage, total rural vehicle mileage, and
average daily trafic volume on rural seclions, for all syslents studicd, including the

recommanded gystem

Dilsnpe aof g lﬂIIIE_
o Total rural |(Average dally
; M bl e | ek
Neape o mileage ns
Tatal mileage rml.wgfluus o
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From the resulting graph it was assumed that a maximum value of
average daily traffic might have been attained in the 29,300-mile
system. If this value could be exceeded it was conjectured that a
maximum value might be obtained by a properly selected system of
gither 36,000 or 33,000 miles approximately, the mileages represented
by other intersections of the straight lines of the graph.

Accordingly, a 36,000-mile system was formed by adding to the
routes included in the 29,300-mile system, certain routes designed to
connect relatively important cities not reached by the smaller system
and by eliminating a few of the less important routes. The resulting
system iz shown by the solid lines of figure 25, the heavier lines repre-
senting the added routes. The dotted lines in this figure represent
the routes of the 29,300-mile system that were omitted from the larger
systermn. As shown in the middle section of table 13, this 36,000-mile
system proved to have an average daily traffic volume on its rural
seetions of 2,580 vehicles—slightly less than the value for the 29,300-
mile system and also less than the value indicated by the 36,000-mile
intersection point in the graph, as shown by the lower solid dot.
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It wags now clear, however, that by the elimination of certain of the
routes added to form the 36,000-mile system, the resulting 33,920-mile
system, though smaller in extent, would carry & higher average traffic
volume than had been attainedin either the 29,300-mile or the 36,000-
mile system. The routes eliminated were those connecting the smaller
cities and serving the lighter traffic volumes. The average daily
traffic volume of the resulting system was found to be 2,660 vehicles,
as shown by the upper solid dot. This volume iz greater than the
traffic indicated even by the highest of the intersections in the graph—
that representing a 33,000-mile system. .

It is believed, therefore, that the 33,920-mile system, data for
which are given in the lower section of table 13, is very close to the
desired optimum system. As shown in figure 1, it is the system rec-
ommended by the Committes for adoption. Although in milea
the existing rural roads conforming to this system constitute only
0.99 percent of the country’s total of 2,964,677 miles of rural roads,
it is estimated that they served in 1941 16.79 percent of the total of
465,753,000 daily vehicle-miles of travel on all rural roads in that year.

ConcLusions

Facts presented thus far on the interregional highway system
clearly lead to the following conclusions:

1. %]‘m svstem, if it is to attract and serve a reasonably large propor-
tion of the total highway movement, must connect as many of the
larger cities of the country as its limited mileage will permit.

2. Whatever other facilities it may provide, the system must in-
corporate adequate routes leading directly into the larger cities,
meluding at least most of the cities of 10,000 or more population.

3. Especially in the more densely papulfa,ted sections of the country,
the general directness of the routes between larger cities should not be
sacrificed for close approach to cities of substantially less than 10,000
population. When these small cities lie conveniently in the path of
direct routes, they may be adequately served by a skirting location of
the main route. Such a location will generally be in the interest of the
preponderant part of the traflie.

he recommended interregional system conforms generally to the
principles enunciated in these conclusions.

Its 33,920-mile total extent ineludes 2,123 miles within the municipal
limite of citiez of 10,000 or more population. This is approximately
the mileage requireri to provide direct connection into and through
all of these cities joined by the various routes. The mileage reported
is measured along existing streets now serving the traflic in the capacity
described, just as the reported mileage of rural sections of the routes 1s
mensured over existing highways conforming closely to the recom-
mended interregional routes in rural areas. A desirable improvement
of the system will alter these mileages both within the larger cities and
in rural areas, generally by reduction.

Included also in the proposed total mileage of the recommended
system are 2,347 miles within the limits of cities of less than 10,000
population. This also is measured along existing streets now eu,rryﬁﬁ
the traffic stream intended to be served by the proposed interregio

Frouse 25,—The 35,000 mile sdditionsl system investigated by the committes.
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routes. In some cases a desirable improvement of the system will

doubtless follow locations selected outside of these cities, thus decreas-

ng to some extent the total mileage within municipal limits, but

E;:;ﬂb],}’ tending to mcrease slightly the total reported mileage of the
sbem,

The 33,920-mile total mileage reported does not include any allow-
ance for alternate circumferential or distributing routes required at
the larger cities for the dual purpose of b assing through traffic and
of distributing and ﬂssmnhﬁnﬁ other traffic to and from the several
quarters of the city. Although generally a relatively small part of the
total, through traffic when joined with the traffic originating in or
destined to outlying sections of a city results in a movement so large
a5 to require circumferential routes in addition to direct city-entering
connections. These circumferential routes, an essential part of the
mterregional system, are discussed in some detail in a subsequent
section of this report. Since their proper location and mileage can
be determined on g by detailed study of the needs and conditions of
each city invelved, the Committee has merely estimated that the
aggregate extent of such desirable alternate and auxiliary routes will
not exceed 5,000 miles. If added to the more definitelv determined
mileage of primary routes, this estimated mileage, probably located
partly within and partly without municipal limits, would increase the
total extent of the recommended system to about 39,000 miles.

LOCATING THE INTERREGiEINAL ROUTES IN URBAN AREAS

The location of interregional hichways to serve the city as it is
toduy, no matter what its condition may be, is a comparatively
simple task.

Once construeted, however, the interregional highways would be
relatively permanent. But cities cannot be said to have attained well
organized and relatively permanent form.

Because of these two things—the permaneney of the highways and
the more or less planless form of the cities—the interragional routes
must be so located as to conform to the future shape of the cities,
insofar as this can be foreseen, as well as to the existing pattern of
urban centers.

American eities of today are surprisingly uniform in their status and
condition, although no generalized description can ever adequately
portray any one of them. The focal point of them all, however, 15
the eentral husiness distriet, which contains the large stores and office
buildings and is often the cultural and’eivic center of the urban com-
munity. But this “downtown area” is cramped, crowded, and depre-
ciated. Tand values are often less than they were 20 years ago.

This center shades off into a secondary business area which merges
almost imperceptibly with a larpe area of mixed land uses and run-
down buildings. This is the slum area where living conditions are

DOF.
= Around the slums i an even larger area of residential property in
various stages of depreciation. This is the widely discussed “blighted
area.”  Without the application of effective rehabilitation measures,
it will become part of &a city's slums,

Beyond this blighted area lie the newer residential areas, They ex-
tend far out beyond the city limits, in the form of widely scattered
subdivisions, merging almost imperceptibly into the farm lands,

Interlaced through all of these sections are inadequate highways and
streets, and railroads extending into the heart of the city. Along the
railroads the eity's hﬂustrial]?igants arelocated. The newer ones, such
as the laree war industries, are often found far out in the environs.

While every city contains some admirable features and thoroughly
satisfactory parts, rapid expansion and virtual transformation in recent
years have produced an unbalanced condition fraught with great eco-
nomie difficulties. Few cities have managed to grapple successfully
with the situation. In nearly all cities great efforts are being made
today to restrain excessive decentralization, and to rehabilitate slum
and f)light.ed areas. _

The plicht of the cities is due to the most rapid urbanization ever
known, without sufficient plan or control. The result is square mile
after square mile of developed city that is functionally and structurally
ohsolele both as to buildings and neighborhood arrangements.

The automobile has made partial eseape from this undesirable state
of affnirs ensy and pleasant for at least some of the population.
Suburban home developments have been made attractive larzely by

bk
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the possibilities of quick and individual daily transportation thus
afforded.

Suburban business centers have followed the elustering of suburban
homes. The more recent growth of the parking problem with its
attendant difficulties of retail trade in the central business section,
has to a limited extent induced an outward movement of some large
emporiums and a more numerous establishment of braneh and chain
stores in zuburban communities.

Modern industrial processes, requiring more ground space than is
available at m'missib]rﬂ cost within the city, have been and will con-
tinue to be the cause of a preference for outer locations as industrial
sites, and the most favorable locations are those best served by trans-
portation facilities, including highways.

From the standpoint of the city, as a corporation, a serious effeet of
the outward movement of residence, business, and industry has been
the depreciation in value of city-contained land and property available
by taxation for the finaneial support of the city government and the
various gervices it must supply to its residents.

And finally, another disadvantage, affecting important city interests,
has been the increasing tendency toward the diversion of trade from
established retail commercial concerns located in the central business
district to enterprizes newly founded in outer sections, often without
the city boundaries,

What the city will be like in the future depends on whether its
future development is planned or haphazard. Several new conditions,
however, wi]i) greatly affect city development. One of the most
important of these is that future population growth of cities will be
limited. To base the planning of highways or anything else on ex-
pectations of urban population increases like those of the past, would
sgem 1o be unwise.

Twenty-five years ago there was virtuallyno control of growth and
city development through city planning. Today many cities have
plan commissions and a city plan in some stage of development.

Urban planning is really just now coming to grips with one of the
basic urban problems—decentralization or dissipation of the urban
area to an extent not economically justified. This is a most difficult
problem to solve. So long, however, as the central areas of the cities
are poor places in which to live and rear children, people will continue
to move to the outskirts. Undoubtedly a factor that has [acilitated
this movement has been the improvement of highways.

If for any city, maps are prepared representing in bold silhouette the
areas of the city and its environs oceupied by buildings at definite
successive periods of its history, it is possible to obtain a clear idea of
the manner of the city's growth. The series of such maps for several
cities (fiz. 26) illustrate typical growth processes common to many
cities,

One of the most striking revelations of these maps is the manner in
which, in the more recent periods, the growth of the cities has been
extended outward in slender fingers along the main highways entering
the city. This is undoubtedly due to the improvement of the main
highways, which has resulted in a relatively satisfactory connection
of bordering arear with the city,
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Froune 26, —Typleal disgrams illustrating the munner of growth of the seeapied [ citiea. The mai
highways that n In the serles of diagrims for each ﬁ hawn hpo; ?rulgﬁmanﬁ Emau?ﬁ: thran ?!::1?.
the whole pericd covered. 1o all pariodd the influence of the highways upon the growth urwumes Alen
is clearly depleted by the gronter ontward extension of the elty in arens adjicent to these roads,

Between the outstretching fin of development along the main
highways, pronounced wedges of relatively undeveloped land appear
in the maps for each of the recent periods. Attention will be called
to these wedges of undeveloped land again later in this report.

The immediate inference from these maps is that the creation of
such ample and efficacious traffic facilities as the improvement of the
interregional routes would supply, will exert a powerful foree tending
to shape the future development of the city.

It is highly important that this force be so applied as to promote a
desirable urban development. If designed to do this, the new facilities
will speed such a development and grow in usefulness with the passage
of time. Unwise location of the interregional routes might nntafe
sufficiently powerful to prevent a logical future city development, but
would be powerful enough to retard or unreasonably distort such
development. The interregional highways must be designed for long

life. An unwise location would diminish their usefulness as time
passes,
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Privcirnes oF Rovure Scuecriow 1w Crries

While the selection of routes for inclusion in the interregional system
within and in the vicinity of cities is properly a matter for local study
and determination, the Committes suggests the following principles
as guides for local action.

onnection with city approach routes—Selection of interregional
routes within and in the vieinity of a city should be made cooperatively
by the State highway department and appropriste local planning and
highway authorities and officials.

or the service of interregional traffic and other traffic bound in and
out of the eity to and from exterior points, the problem is one of con-
venient collection and delivery. 'R‘hu State I%]ighway department
should have the primary responsibility of determining the detailed
location of routes leading to the city, as it will have the essential
knowledge of origing and destinations of the traffic moving on the
adjacent rural sections of the routes.

Once the routes enter the environs of the city, however, they become
a part of the sum total of urban transportation facilities, and as such
must bear a proper relation in location and character to other parts
of the street system. In addition to the traffic to and from exterior
points, they will carry a heavy flow of intraurban movement of which
cit.ydauthor:itias will have knowledge or will be hest able to measure or

redict,
. In some urban centers, cooperation between the State highway de-
partment and loeal authorities will be complicated by the fact that
the metropolitan area will consist of several cities and perhaps one or
more ecounty E’urisdic:f-iuna' and that decisions will need to be reached
on a metropolitan rather than a city-by-city basis. Recognizing the
difficulty of unifving a multiplicity of local agencies, the Committee
believes that the ereation of an over-all authority would be highly bene-
ficial and desirable in complex urban areas. A metropolitan authority
would avoid obvious mistakes in the location of the interregional routes
and thus prevent distortions in the development of the area. Only
through some over-all agency such as a metropolitan authority can
there be developed an aﬁequﬂ,t{: thoroughfare plan to provide for all
traffic needs. The interregional routes should be coordinated with the
metropolitan street and h??m‘ray plan.  Such a metropolitan authority
could anticipate and avoid obvious mistakes in the location of the in-
terregional routes, prevent distortions based on short-sighted compro-
mises, and in the long run lead to the best solution for all concerned.

Penetration of eity.—DBecause of the traflic congestion encountered
in passing through cities, it is the usual conelusion of those who make
long automobile trips that they could save much time and avoid an-
novance if so-called bypass routes were available to carry them around
all ecities. Comparative travel-time studies usually confirm this im-
pression.

Such a study at Lafayette, Ind., for example, showed that the aver-
age time required to travel 6 miles through the city between two points
on 17 8 52 was 14 minules, To travel between the same two points
over B% miles of existing roads around the city required an average of
% minutes.

Another example is afforded by a recently constructed 9.5-mile
route around Newport News, Va., from the James Hiver Bridge to
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Fort Monroe. At 35 miles per hour this bypass can easily be traveled
in 16 minutes. The old route through the city was 11.2 miles long
and required a minimum of eight stops. Travel time in uﬁ-gea.i: hours
averaged 29 minutes and during rush hours was considerably longer.
The new route, therefore, saves at least 13 minutes and avoids the
necessity of frequent stops and starts.
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Fravne 27.—0rigin and destination of vehicles traveling on 17 8 1 betwesn Washington and Baltimaore.

By such actual time studies it is demonstrated that through travelers
would be saved time and annoyance and much of the cost of stopping
and starting at numerous street intersections if convenient routes were
provided around all cities. Such routes undoubtedly have a proper
place in & well-designed system of traffic arteries for any city.
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But the common impression that provision of such routes would
constitute invariably a complete, or even a substantially adequate,
solution of the highway problem at cities is not well-founded. Itisa
fallacious conception of the need for adequate accommodation of the
traffic moving over the rural highways. From the standpoint of the
cities it fails as a solution of the most serious aspects of the problem.
_ The root of the fallacy, so far as the rural highways are concerned,

lies in the fact that on main highways at the approaches to any city,
especially the larger ones, a very large part of the traffic originates in
or is destined to the city itself. It cannot be bypassed.
. This fact was demonstrated by the Public Roads Administration in
its report entitled “Toll Roads and Free Roads,” published in 19392
by reference to studies of the origin and destination of traffic observed
on U S 1 between Washington and Baltimore. A diagram presented
in that report is here reproduced as figure 27. The text that accom-
panied it 15 as follows:

As shown by the topmost line in this graph, the total traffic on the route rises
to a peak at each city line and drops fo a trough between the two cities.  Of this
total traffic, that part above the highest of the horizontal lines represents movements
of less length than the distance between the cities. At each city line this part
eonsists of movements into and out of the eity all of which are of shorter range
than the distance to the neighboring city. The uniform vertical distanee between
the highest and the next lower horizontal lines measures the amount of traffie on
the road moving between points in each eity. The height of the next lower hori-
zontal band represents the traffic moving between Washington and points beyond
Baltimore; that of the next, the trafic moving between Baltimore and points
beyond Washington; while the height of the loweat horizontal band measures the
volume of the traffic moving between points that lie beyond both Baltimore and
Washington. Of all the traffic shown as entering the two cities, only this last
part plus that represented by one or the other of the next two higher bands ean
be counted as potentially bypassable around the fwo cities. At Washington
this bypassable maximum is 2,260 of & total of 20,500 EIItB!‘.inE vehicles; at Balti-

more it is 2,670 of a total of 18,000 vehicles. The remainder of the jentering

fraflic in cach ease will not only continue into, but in large part will penetrate to
the very heart of the city, because that is where most of it is destined, and con-
versely it is at or through the same center that one must look for the souree of
most of the city-originated emerging traffic.

An origin-destination study of the traffic on this same highway was
made at an earlier date by Coverdale & Colpitts * at a point near Balti-
more. It serves further to illustrate the manner in which the traffic
approaching a large city by a typical main highway is distributed to

e center and various quarters of the eity and, via various other
main routes, to points beyond the city.

Figure 28 is adapted from the report of this study. It shows that
of a total of 5874 vehicles approaching the city, 717 moved to the
center of the eity as their ultimate destination. Others, numbering
726, 398, 113, and 163, respectively, proceeded to ultimate destina-
tions in the northwest, northeast, southeast, and southwest quarters
of the city. A large number, 2,225 vehicles, went to points within
the city (largely in the central portion) and returned the same day by
the way they had come. Seventy-one vehicles, bound to points
beyond Baltimore, made stops in the city before proceeding to their
ultimate destinations, and the remainder, totaling 1,157, or 21 percent
of the city-entering traflic, passed through the city and emerged by
several other main highways en route to destinations beyond the city.

& Bes fontnote 0.

" Report by Coverdale & Oolpitts, consulting engineers, New York, N, Y., to the Etate Roads Com-
mission of Maryland, 192,
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Like studies by Coverdale & Colpitts, made at the same time on the
other main routes approaching Baltimore, showed a similar distribu-
tion of the entering traffic.

The conditions which these_examples describe are not peculiar to
Baltimore and Washington. They are typical of the conditions that
exist at all large cities. On all main highways approaching such cities,
a very large proportion of the traffic will be found upon investigation

o
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Frovek 38.—Diagram of the volume and destinations of traffie approaching Baltimore on the Washington
Boulivard (U7 3 1) ag observed by Coverdals & Colpitts in 1832, Adapted from & report to the Btate
Roads Commission of Maryland, 1952,

to have originated in or to be bound to the city as its ultimate or inter-
mediate objective.

In general, the larger the city the larger is the. proportion of the
traffic on the main approach highways that is thus essentially con-
cerned with the city.

As evidence supporting this generalization, reference is made to
table 14 and figure 29 which record the results of origin-destination
studies made at 27 cities of various population classes, from 6 of
less than 2,500 persons to one of a population between 500,000 and
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1,000,000 persons. As will be observed, the studies made at 3 cities
of 300,000 or more population show that upward of 90 percent of
the traffic moving toward these cities on main approach highways
consisted of vehicles bound to ultimate or intermediate destinations
within the cities themselves. For the 4 cities of 50,000 to 300,000
Eapu]atiuu, the similar proportion of eity-bound traffic was found to
e above 80 percent. For the smaller cities, the corresponding pro-
portion tends to decline, reaching 50 percent for the cities of less than

2,500 population that were studied.
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TasLe 14 —Proportions of trafic bound o and beyond cities of various populations,
as shown by origin-and-destination surveys on highways approaching 87 ciides
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The proportion of adjacent mairt-highway traffic generated by the
smaller eities, either as points of origin or points of destination, de-
ends a great deal upon the location of the city in relation to cities of
arger ‘lwpulnt,mn. A town of 2,800 population, such as Laurel, Md.,
located on the main highway midway between two such large cities
as Baltimore and Washington, which are separated by only 30 miles,
will be neither the origin nor the destination of a large part of the
heavy traffic counted on the main highway near its boundaries, In
contrast, a town of approximately the same size, such as Carson City,
Nev., will be found to be the source or destination of a larger part of
the lighter traflic on the highway connecting it with its somewhat
larger neighbor, Reno.
imilarly, among slightly larger cities, the city of Milford, Conn.,
& city of more than 11,000 persons, undnuhtud:{ is responsible, as
origin or destination, for a comparatively smuﬁr part of the heavy
traffic on the great main artery near its city limits. Located midway
on U S 1 between the neighboring larger cities of Bridgeport and
New Haven, it is directly in the path of the New York-Boston move-
ment.

Annapolis, Md., a city of 13,000 persons, is on the other hand, either
the origin or destination of a much larger part of the traffic on the
spur highway that connects it with Baltimore, 30 miles away.

Among the smaller cities differences of peographic location and
intercity relationship may somewhat disturb the rule. It neverthe-
less remains true, and among larger cities almost without exception,
that the larger the city the larger will be the share of the traffic on
the approach highways that has its origin or destination in the ecity.

Furthermore, of this eity-concerned traffic, the largest single ele-
ment originates in or is destined to the business center of the eity.
This is the area in which are loeated the larger stores and warehouzes,
both wholesale and retail, the principal banks and other financial in-
stitutions, the seat of the city government and the courts, the bigger
hotels and theaters, some of the larger apartment houses, and the
more influential churches. Usually it ineludes the principal transpor-
tation terminals, some industrial establishments, and occassionally
one or more high schools and other educational institutions, the art

allery and music hall and other cultural institutions. Generally it
is also the site of the original settlement of the city.

Thea locations of the principal rail and water terminals have been
powerful factors in'shaping the business center. Within the for-
seeable future, this area is likely to remain the objective and the
source of a large part of the daily street and highway traffie. It is
reasonable to conclude, therefore, that the interregional routes, carry-
ing a substantial part of this traffic, should penetrate within close
proximity to the central business area.

How near they should come to the center of the area, how they
should pass it or pass through it, and by what courses they should
approach it, are matters for particular planning consideration in
each city., Since these routes should be designed to serve important
arterinl flows of intraurban as well as interurban character, their
locations from the fringes to the center of the city should be deter-
mined in large degree by the location of internal areas in which are
generated important volumes of the intraurban movement.
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The city streets over which the urban mileage included in the ree-
ommended interregional system has been measured, are those now
marked as the transcity connections of the existing main rural high-
ways that conform closely to the rural sections of the recommended
routes. These streets generally pass through or very close to the
existing central business areas of the cities.

The tofal milage of these streets in cities of 10,000 or more popu-
lation has been classified with respect to the use of the land in the
areas they traverse. This classification shows that 10.5 percent of
the mileage lies within the central business areas of the cities.

In reaching the central sections, these streets pass through several
other elasses of development, and the percentage of mileage within
areas of each class is shown i table 15. - As will be seen from this
table, approximately 7.5 percent of the length of these existing streets
in cities of 10,000 or more population is located in areas classified as
industrial, 12.2 percent in outlying business areas, 24.3 percent In
areas deseribed as mixed business and residential, 23.8 percent in
residential areas, 14.7 percent in areas of scattered development,
3.4 percent in park or other municipally owned areas, and 3. 6 percent
in areas of other description.

As a further indication of the character of these traversed areas,
table 15 also shows those wholly or partially devoted to residence,
classified as high, intermediate, and low class. The greater part of the
mileage falls in what are deseribed as areas of intermediate class.

Since it is probable that in any development of the interregional
routes, the locations chosen will not follow the streets presently used
in many cases, the percentages and detailed data given in table 15 can
be considered as 011?}? generally indicative of the land uses in the areas
that will be traversed, and of the nature of land-acquisition problems
involved in the development.

FLocation internally through wedges of undeveloped land.—As previ-
ously pointed out, the improvement of highways at urban centers has
in the past stimulated outward extension of city growth, and has left
wedges of relatively undeveloped land between these ribbons of
development along the main hﬁhwn}'s entering the city. To some
extent these wedges are the result of a topography less favorable for
development or of the reservation of land for various public uses. In
most cases they are caused in part by the lack of satisfactory conneec-
tion with the city, either by roads of direct entrance or by appropriate
transverse connection with the main highways.

Whatever their cause, existing wedges of vacant land may offer the
best possible locations for city-entering routes of the interregional
systemn.  Alinement and right-of-way widths appropriate for the new
highways and difficult of acquisition in more developed areas, may be
obtainable in these vacant spaces with relative ease and at moderately
low eost. So placed, the routes may often be extended far into the
city hefore they encounter the greater difficulties of urban location.

In choosing these locations for the arterial routes, however, it should
be recognized that the undeveloped lands which lie so favorably for
hichway purposes also present umrtunitiea equally favorable for
other purposes of city planning. perly preserved and developed
they can become the needed lna.rks and playgrounds for residents o
adjacent populated areas. Alternatively, they can be developed as
new residential communities in the modern manner, unhampered by

Classification of urban lengths of existing highways conforming lo tendatively selected inlerregional highway roules in all cities haring

populations evceeding 10,000, by population groups
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previous commitment to the traditional rectangular street plan. It
15 highly desirable, therefore, that the location and plan of the new
highways in these areas shall be developed in harmonious relation
with other appropriate uses of the now vacant land. Wherever
possible, plans for all uses of the land should be jointly developed and
8.c( 1uisif:.il:rrl for all purposes of public use should procesd simultane-
ously.

In any caze, if the new city-entering highways are located through
existing wedges of undeveloped lands, t.ﬁe.}r must be connected with well
developed existing suburban areas, which are usually located along the
present main highways, in order to serve effectively the arterial needs
of these communities. Adequate cross highways at suitable points
will provide these conneetions. And continued around the eity, from
one new arterial and one existing main hichway to another, these
connectors become the circumferential routes which are dizscussed
later in this section. Some of these circumferentials, especially those
forming the outer belt, may appropriately belong in the interregional
system, as they would serve both to distribute the city-hound inter-
regional traffic around the city to the point nearest its destination,
and also to transfer through traffie around the eity from one route to
another.

It will be at once apparent, however, that if the improvement of
main highways in the past has resulted in the stringing out of city
growth along them, the superior improvement contemplated for the
new arterial routes would have the same effect in exagrerated degree.
The improvement of the interregional system shouflfia 50 designed
a8 to discourapge ribbon development and the unwise subdivision of
large tracts &cﬁ suburban land. Special preventive measures will
prove helpful in this connection. One of these measures, applicable
at the appropriate stages of city growth, would be to provide addi-
tional circumferential routes (as discussed in the following section),
and then, as the interradial spaces widen, to add branches to the
radial arteries, thus encouraging uniform development of whole arcas
rather than ribbon-like sebtlement along the radials,  Another, which
involves no principle of route location, is mentioned heres only because
of its bearing upon city development. It is the control and limitation
of access to the arterial routes.

Unlimited access to the existing main highways has undoubtedly
encouraged the outward extension of seltlement along them. Per
contra, the denial of access to the new arterial highways for a sub-
stantial outward distance beyond any desired points on these high-
ways would probably discourage the creeping of settlement along
them much beyond the selected points, and this is endorsed by the
committes in prineiple.

Cireumferential and distribution routes.—Although, as previously
indicated a large part of the traffic on interregionsl routes approaching
the larger cities will generally have its origins and destinations in the
center of the city, substantial fractions will consist of traffic bound
to and from other quarters of the city. Another portion—its volume
depending usually upon the size of the city in relation to the sizes of
other nearby cities—will consist of traffic bound past the city.

To serve this traffic bound to or from points other than the center
of the city, there is need of routes which avoid the business center.
Such routes should generally follow circumferential courses around
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the eity, passing either through adjacent suburban areas or through
the outer and less econgested sections of the city proper.

Generally, such routes can be so located as to serve both as arteries
for the conveyance of through traffic around the city between various
approach hj%ﬁwaya and as distribution routes for the movement of
traffic with local origins and destinations to and from the various
El;m.rturs of the city. The pattern of such routes will depend upon

¢ topography and plan of each particular city. At most relatively
lam]g_: cities the need will be for routes completely encireling the city.

the larger cities more than one circumferential route may by{a
needed. A series of them may be provided to form inner and outer
belts, some possibly within the city iteelf, others without. In the
largest cities one such route may be required as a distributor of traffic
about the business center. Often, it may be possible to serve this
function by suitable locations of several of the main penstrating
arferies.
_ Not all of these routes may be needed for the service of traffic on the
interregional system, however. In some cases the needs of the
interregional traffic may be largely met by a route around one side of
the city, traversing only a part of the city’s circumference.

Relation to traffic-generating foci and terminals.—Railway terminals,
both passenger and freight, wharves and docks and airports, generate
large volumes of street and highway traffic. Much of it is of express
character, and significant fractions are associated with the cssential
interchanges between the several modes of transportation. Both
passengers and freight are transferred between railroads and ships,
and passengers between railways and air lines. The future develo
ment of commercial air eargo and express freight transportation should
not be underestimated in considering this shuttle movement between
transportation media.

_Railway terminals and docks are commonly located at mid and low
city points. The principal airports probably must remain at or beyond
the fringe of the city.

Thenf:rcat.ion of the int-arre%iunal routes at cities—hboth the eity-
penetrating main routes and the circumferential or distribution
routes—should be so placed as to give convenienl express service to
these various major traffic-generating foei within and in the environs
of the city, and also to the business center of the city, the wholesale
produce market, main industrial areas, principal residential sections
new housing developments, and the city parks, stadium, baseball
park, and other sports areas.

Location of the routes should be determined in relation to such
foei in the positions where they are planned or are likely to be in the
Future and not where they are at present, if change iz reasonably to
be expected.  Thus the closest poesible cooperation is needed between
highway, housing, and city planning authorities, railroad, motorbus,
and truck interests, air transport and airport ufﬁciala, and any other
agencies, groups and interests that may be in a position to exert a
fﬁt&r;uiniug influence upon the future pattern and development of

e clty. :

Moreover, the highways themselves should have their own adequate
terminal facilities—facilities hitherto sadly lacking. There are two
general classes of highway terminals—those designed for the daily
or overnight accommodation of private vehicles (principally passenger
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cars) with destinations at the center of the city, and those serving
the organized transportation business of bus :-:,nt,’ly truck lines.

The former (generally termed parking garages) constitute a more
or less separate problem which is more fully discussed later in this
report.,

The latter are interrelated with the terminals of other transporta-
tion media, such as those of rail, water, and air.

Union bus terminals are desirable. They should be located at
points convenient for express highways to provide for adequate
interchange of passengers with railroads, wharves, and airports, and
for collection and conveyance of passengers from and to the prineipal
city areas in which their trip origins ﬂ,ng destinations lie,

Truck terminals also should be conveniently accessible by the
express highways, and these should be located at points appropriately
chosen to facilitate the transfer of freight to angofmm railroad and
waler transportation especially.  Again union terminals are desirable,
not only for convenience of transfer to other modes of transportation
but alzo for promotion of the possibilities of return truckloads.

Different classes of freight may require the establishment of more
than one such terminal. The terminal for industrial freight, for
example, should be located in or convenient to the area of principal
industrial concentration. Another terminal may be required in or
near the commercial center; and another at a point convenient for
the transfer and delivery of agricultural produce. The latter would
serve a2 both terminal and produce market and should be designed
accordingly in both location and space accommodation.

In all cases, the essential service requirements of these highway ter-
minals, both passenger and freight, will fix them within certain more or
less prescribed areas, and this preseription will have an important
bearing upon the loeation of the interregional and other express high-
Way routes.

Relation to other transportation medic.—Atb cities, especially, it is
important that the location of interregional routes be so chosen as to
permit and encourage a desirable coordination of highway transporta-
tion with rail, water, and air transportation. Incidentally, it may be
mentioned that opportunities for joint use of new structures by the
interregional routes and mainline railroads should not be nog]ict-ed
wherever they may appear. The feasibility of combination rail-and-
highway tunnels to eliminate the costs of snow removal or protection
and to reduce grades over some western mountain passes, should be
carefully investigated. It will be desirable to study at numerous
points the possibilities of providing in a single structure, whether
bridge or tunnel, for the crossing of rivers and other bodies of water by
interregional routes and main railway lines.

However, it is at the cities—terminals alike for the interregional
routes and all other transportation media—that the closest attention
should be paid to the possibilities of common loeation, and also to such
location of the highways as will best and most conveniently serve to
promote their use in proper coordination with other transportation
means.

There are possibilities of the development of common city ap-
proaches of rail and highway, either in parallel surface or depressed
location, or with the highway above a railway tunnel. These possi-
bilities should be carefully explored.
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In muny cities the surface location of railways remains as one of the
more acute problems facing the city planner. Instead of attacking
this problem piecemeal by elimination of grade crossings one or two
at a time, a practice which tends merely to ameliorate a generally
unsatisfactory condition, it would be far better if it wera dealt with in
accordance with a plan for the complete and permanent insulation of
the railway. Sinee the interregional routes and other express highways
require, in some degree, a similar insulation, a plan for the common
location of the two facilities might offer not only the advantage of a
minimum obstruction of cross streets but also a substantial possibility
of reducing the total costs of achieving the two purposes, particularly
the right-of-way element of such costs. A striking development of
this character in the city of New York is illustrated in plate I.

Relation to contemplated developments requiring large traets of land.—
Wherever it is possible to do so, the location of interregional routes in
cities should be considered simultaneously with the projected location
of new housing developments, city centers, parks, greenbelts, and other
contemplated major changes in the existing city pattern that call for
the acquisition of land in large tracts. This is necessary for the avoid-
ance of conflicts in plans; it is necessary from the standpoeint of ade-
quate transport accommodation; and it is highly desirable from the
viewpoint of common land acquisition and financing, The loeation
of express routes within or adjacent to such areas may be one of the
most fruitful means of aveiding street intersections, but should only
be applied subject to a proper regard for the character, uses, and needs
of the several areal developments.

Minimization of street intersections.—In the operation of motor ve-
hicles we are conscious today as never before of the rubber-and-gasoline
costs of stopping and starting.

Investigations by the Iowa State College on the wear of tires show,
for ﬁxam;ﬁe, that at the wartime maximum speed of 35 miles an hour,
a single stop and start normally wears away about as much rubber as
a mile of travel.

Other investigations by the Iowa college have determined that at
the same wartime speed, a single stop and start by an average passenger
car consumes as much gasoline as 0.15 mile of driving on a straight
highway of average gradient,

nder any circumstances stopping-and-starting costs constitute
tangible amounts worth saving,

The frequency of street intersections is the cause of excessive stops
and starts in cities. Every intersection also introduces substantial
elements of delay and congestion.

If the permissible speed of moving traffic is 35 miles per hour, a halt
of only half & minute at a traflic ight consumes time in which each
halted vehicle, but for the stop, would have advanced nearly 4 average
city blocks. On a street carrying a daily traffic of 10,000 vehicles, if
this traflic were equally distributed throughout the 24-hour day, one
such traflic light operated on a half-minute interval would prevent
739 vehicIe—-mﬁ‘es of movement in a aimj'le day.

These calculations ignore the time lost in starting and stopping.
If this also were subtracted, the total daily loss of vehicle- iﬁaa
might easily be doubled, and 10 lights under these conditions might,
I;Dl']l the entire traffic stream of nearly a mile and a half of movement
daaily.
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The Public Roads Administration’s studies of the traffic-discharge
capacity of highways have reached the conclusion that a one-way,
two-lane roadway with no intersections will discharge without un-
reasonable congestion an hourly traffic of 3,000 vehicles moving at an
average speed of 35 miles per hour. With equal congestion but with
three traffic lights per mile, each set on a half-minute interval, the
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hourly discharge is reduced to at best 1,500 vehicles an hour. One
or two more traffic lanes would have to be provided to restore the
highway to its intersection-free capacity. ‘ i
\treet intersections also involve the hazard of accidents. As illus-
trated by the typical traffic-accident map reproduced as figure 30,
most of the H.ccigcm,s on city streets occur at street intersections.
Where traffic volume is great as it is on arterial streets, reduction of
the number of intersections can materially reduce the total of acci-

dents.

_ Bl
Fhote by Fairchild Aerizl Suiveys, Tng

Prare I.—An urban express highway constructed over railwayv tracks. The
upper view shows construction in progress on the highway deck over New
York Central Railway tracks, The lower view shows the completed and
landzeaped Henry Hudson Parkway built over the trocks,



Prare IT,.—Curb parking and the street congestion to which it eontributes in a
emall city (upper}, and a large city {lower}.
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Reduction of the number of intersections presents problems in the
design of arterial routes and the eontrol of traffic flow more difficult
of solution than similar problems encountered on rural highways.
For instance, the ideal arterial street would have no intersections, yet
it is obvious that all cross streets cannot be closed in order to attain
this ideal.

One solution is to eliminate intersections by means of grade gepara-
tions, Grade separations eliminate the hazards, delays, and costs
entailed by encounter with ecross-traffic streams. They involve
expensive construction, however. A judicious choice of location to
minimize the number of intersections is one means of avoiding this

expense,

x%‘lherever it is possible to do so with satisfactory accommodation
of the local arterial traffic, arterial routes should enter the city at points
from which it is possible to proceed as near as desirable to the city
center and thence to connection with the continuing rural routes at
the opposite side of the city, by locations parallel to one or the other
direction of the normal rectangular street plan. Such locations will
usually encounter a minimum number of street intersections in travers-
ing the city and are generally to be preferred for this reason. They
are also preferable to diagonal or curving locations because of the
greater simplicity of the intersections,

Locations adjacent to the usually winding or curving bank of a
river or the curved or diagonal line of a railroad should be considered
as exceptions to the rule stated above. Such locations usually offer
the advantage of protected or infrequent access from one side, and this
may offzet the disadvantage of greater length within the city and
consequent number of streets passed on the other side.

Loeation in proximity to a ralroad is generally eonsidered somewhat
objectionable, It need not be, however, if by electrification, the use
of Diesel power, appropriate screening and landscaping, or other
means, smoke, noise, and unsightliness are abated.

The valley of & small stream penetrating a city may offer excellent
opportunity for the location of an intersection-free artery. In
many cases such small valleys exist in a wholly undeveloped state.
In others they are the locations of a very low order of development—
neighborhoods of cheap, run-down houses and shacks, abject poverty,
squalor, and filth, Where these conditions exist, steep declines into
the valley have generally made the site unfavorable for the develop-
ment of high-class improvements.

Nor is it entirely accidental that these small stream valleys often
lead in directions favorable for arterial routes penetrating from the
outskirts of the city to points near its heart. In many cases the orig-
inal settlement of the city grew up about the junction of these small
streams with a larger stream, and the place of the original settlement
is the center of the present city.

Often a small valley of this Eind interrupts completely or more or
less effectively many of the transverse streets. Intercourse within
the city has a{ready adjusted itself to crossing at relatively few prin-
cipal points where bridges have been provided. Under these con- -
ditions the valley may provide the most fortunate of opportunities
for the location of city-entering arterial routes. [Its conversion to

O3800—44—0o0
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that use may yield the benefits not only of quick and free traffic flow,
but also of eradication of a long-standing eyesore and blight upon the
city’s attractiveness and health. Even at the expense of some in-
direction in the location of the route, it may be greatly advantageous
to convert undeveloped areas to such use,

_ Other locations favorable for the reduction or simplification of
intersections on the arterial routes may be found within or along the
boundaries of parks and other large tracts of eity or institutional
property that interrupt the regular rectangular street plan. An
examination of the city for opportunities of this sort may be rewarded
by the discovery that it is possible to project reasonably direet routes
from one such area to another with substantial advantage in the re-
duction of intersection le:lmns.

After an interregional route has been carefully located so as to mini-
mize the number of cross routes, a considerable number will still exist.
The grade of all that cannot be avoided should then be separated.

And finally, all sections of the interregional system in eities—those

serving as circumferential distributors as well as the city-penetrating
routes—should be established as arterial highways of limited access.
The ];rmmple of limited access 18 outlined in a later section of this
report.
_ Relation to wrban planning.—It should be borne in mind that the
interregional routes, from the standpoint of the city, will provide only
a partial facility for movement of the city’s traffic. That part,
whether great or small, should be determined in location and designed
in character to be a consistent and useful part of the entire urban
transportation plan. As previously suggested, the entire plan should
be cgnceived in relation to a desirable pattern of future city develop-
ment,

The present flow of traflic within the city is affected by the existing
pattern of land use, the existing location of railroad and other trans-
portation terminals, the existing concentrations of business, indus-
trial, and cultural establishments, and the existing location of resi-
dential areas of various classes. It is probable that many of these
existing land uses will be materially changed within the life period of
any substantial new traffic facilities now provided. Such material
changes must be expected even if there is no planned direction of the
course they should take, and the location and character of the new
routes provided should anticipate them as fully as possible.
~ By careful and complete functional studies of the city organism,
it may be possible to thvise a rational plan of future land use that
will assign more or less specific areas to each of the principal classes
of use—residental, cultural, business, industrial, ete. Having planned
such rational distributions of land use, it may be possible to obtain
the public consent necessary to the establishment of legal controls,
land authorities, and other 1gr»avii}es and machinery that will assure an
actual development over a period of years in conformity with the
plan. In such ecase, the planning of city streets, the interregional
routes and other express ways, and all other urban facilities would
take the forms and locations necessary to secve the intended land
uses, and these facilities would be provided in essential time relation-
ghip to the development of the entire plan, and in & manner to bring
about its undistorted realization.
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The interregional routes, however they are located, will tend to
he a puwm-fulginﬂuo,nce in shaping the city. For this reason they
ghould be located so as to promote a desirable development or at
least to support a natural development rather than to retard or to
distort the evolution of the city. In favorable locations, the new
facilities, which as a matter of course should be designed for long
life, will become more and more useful as time passes; improperly
located, they will become more and more of an encumbrance to the
city’s functions and an all too durable reminder of planning that
was bad.

It is very important, therefore, that the interregional routes within
cities and their immediate environs shall be made part of the planned
development of other city streets and the probable or planned de-
velopment of the cities themselves., It iz well to remember in this
connection that obeervations of the existing traffic flow may not be
an infallible guide to the best locations.

In many cities there are mliy }ﬂnﬂning commissions that have al-
ready given thought to desirable changes in the present city structure.
Some of these bodies have reached quite definite decisions re.gu.rdin%
many of the elements that will affect the location of interregiona
highways in and near the city. Usually the decisions of the planning
commission have grown out of studies of the city as it is, and as the
commission desires it to be. And these studies will usually afford
the principal data and bases for agreement upon the general locations
of the interregional routes.

It is espeecially desirable that the agreement have the full concur-
rence of housing and airport authorities and other public agencies
that may be concerned with the acquisition of large tracts of land in
and near the city. This is desirable in order that the routes may be
properly located for adequate service of the developments planned
and that the lands nce.dug for the highways and the new facilities an
developments they are designed to serve may be mutually agreed
upon and simultaneously anﬁmpnrative]y acquired.

InrusTrAaTIONS oF PriNcIPLES oF RouTE SELmCTION

To illusirate many of the prineiples of route selection in cities, as
well as the range of conditions that may be encountered at cities of
various sizes, figure 31 gives schematic lay-outs of several possible
conditions of main penetrating and eircumferential or distributor
routes.

At the small eity—The simplest case is that of the small city, illus-
trated by diagram A. In this case the interregional highwaiy passes
on a direct course wholly without the city. The former main highway
which now serves as a city service road, givcrgcs from the interregional
route at some distance on opposite sides of the city. Thus it provides
a connection between the interregional and the other main highway
that passes through the small city. The service road may or may not
be considered as part of the interregional system, depending upon the
gize of the eity, its distance from tﬁle. interregional route, and the rel-
ative volume of the traffic the service road and the other main high-
way contribute to the interregional system. In this case, however,
no circumferential or distributing routes are needed.
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traffie at cities of varions sizes,
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In the city of medium size.—~Diagtam B illustrates the case of a eity
of medium size. In this case a single route of the interregional sys-
tem approaches the city from the north and south and necessarily
passes through the city cloSely adjacent to the business section to
pick up and deliver the substantial volume of traffic there originated
or destined.

For the accommodation of the considerable volume of through
traflic on the interregional route, a circumferential route, considered
as part of the interregional system, diverges to the right at a conven-
ient point south of the city and passes along the enstern boundary to
rejoin the main route at a point north of the city. The distance
around the city by this route is little if any longer than the distance
through the city by the main route. The eircumferential route serves
also to pick up and deliver traffic at several accesses provided in the
city's eastern quarters.

Another main highway, not included in the interregional system,
intersects the interregional route at the center of the city. For
transfer of through traffic between thiz route and the mterregional
ronte, a cireumferential route is provided around the west side of the
city, but because of its relative unimportance in the service of inter-
regional traffie, this route is not eonsidered as part of the interregional
syatem,

In the large city—Diagram C illustrates the complex pattern of main
and circumgarential interregional routes and other local belt lines that
may be required for the adequate service of both interregional and
local traffic at a large eity. In this case, three interregional routes
intersect at the city and all must pass within convenient reach of the
]mge central business section.

ne follows along the bank of the river as it approaches the city
and continues in this location through the city.

Another approaches from the northeast and enters the city through
a wedge of undeveloped land, then passes on a north-south ecourse
along the border of a new housing development, skirts the eastern
fringe of the business section, crosses the river, and finally resumes its
southwesterly course as it emerges from the city.

The third erosses the city from east o west, skirting the northern
edge of the business section.

n addition; several other principal highways center in the ecity.

In this case, the three interregional routes combine to perform the
function of traffic distribution around the business section.

At convenient points to the north, east, south, and west of the city,
interregional circumferential routes intersect the main penetratin
routes and serve to transfer through traffic from one to another, an
to distribute the interregional traffic to the several quarters of the
city. The locations of these routes are such that in no case is the dis-
tance around the city materially different {rom the through distance,

To the north of the city there is considerable seattered suburban
development, and the northern leg of the interregional circumferential
route crosses east and west above all this development.

An additional east-west distributor closer to the city is located as
an inner eircumferential route approximately along the northern city
limits. It connects with the eastern interregional eircumferential
and with the riverside interregional route. Since it performs mainly
a local distributing service, it is not considered as part of the inter-
resional svatem.
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Within the area circumscribed by the interrsgional cireumferential
routes, access is provided to the main interregional routes and the
circumferential routes at several suburban communities and at certain
streets which extend uninterruptedly seross the eity, and which for
that reason are well adapted as internal collectors and distributors of
traffie,

The diagrams of figure 31 represent purely imaginary cases, An
effort has been made, however, to include in them some of the situa-
tions that may be commonly encountered, Study of these diagrams
will suggest most of the essential locational relations of the main
interregional routes and eircumferential and distributing routes, and
the difference between circumferential routes that should properly
be considered as parts of the interregional system and those tEnt may
not be so considered because of their primarily local function.

MID-CITY TERMINALS OF EXPRESS HIGHWAYS

Curb parking of vehicles is generally recognized as a principal cause
of the congestion of downtown city streets. The congestion reaches a
maximum during the morning and evening hours when the daily flow
and ebb of workers' cars are at their height, And the movement of
arriving and departing vehicles is impeded by vehicles taking or leav-
irig cuIr}:-side parking positions. Typical conditions are illustrated in
plate 11,

In most cities efforts have been made to ameliorate the greatest con-
gestion by prohibiting rush-hour and all-day curb parking on the down-
town streets, or by metering curb parking at rates considered reason-
able for short periods but discouragingly high for all day.
= Private initiative has contributed a further measure of relief by the

rovision of ofl-street parking places. In their simplest and earliest
orms these took the form of lots, usually ereated by razing obsolete and
run-down buildings. Located by the chance availability of such prop-
erty, t.gdese lots have not always been suitably placed to meet the park-
ing need.
hey are also prepared usually at the least possible cost. Their
accommodations for entrance, exit, and sorting are commonly inade-
quate, and so they often gain an evil reputation for fender smashing
and other car damage.

Often unsightly in the extreme and irresponsible in ownership, the
manifold defects of many of these places make it impossible to consider
them as more than temporary expedients useful until a better and more
seemly solution of the parking problem can be provided. Plate ITI
gives views typical of the worst and the best of such parking lots.

More recently a substantial development of off-street parking facili-
ties of a higher type has occurred. In a few instances these have been
provided by the municipality. An outstanding example is the under-

round facility created by the city of San Francisco beneath Union
gqua.m Park opposite the St. Francis Hotel. (See plate IV.)

A greater number of the better facilities have been provided by pri-
vate mmitiative. In their simplest form they are little more than multi-
level parking lots created by the erection of a structure of two or more
floors connected by ramps, and wholly without walls. One of these is
illustrated in the upper view of plate V.

In their most elaborate form they consist of multistoried garage
buildings equipped with elevators or ramps, and manned by a staff
of attendants to receive and deliver the cars of patrons at entrance
and exit points, and to place and remove them from the parking stalls .
provided on the sev floors. A building of this type is shown in
the lower view of plate V.

Between these extremes of the better types of privately provided
facilities are others which possess merits warranting the belief that
they suggest the prototype of the final best solution of the parking
problem. Asshown in plate VI these in their present stage of develop-
ment differ from the simplest form illustrated in one of the views of
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late V only by the addition of a grilled wall, and in some instances
by the development of the ground-floor frontage for store space to
INCrenss revenue.

Functionally appropriate and capable of pleasing architectural
treatment, the openworlk walls of the parking stories eliminate the
necessity of mechanical ventilation, which is essential in underground
and eclosed-building facilities. Thus these self-ventilating facilities
reduce the costs of vehicle accommodation.

A further development, the addition of upper stories for certain
office and loft uses, might produce additional revenue which would
permit the reduction of parking charges to o practicable and generally
attractive minimum.

Reduction of the prevailing rates of structures of this type is neces-
sary before these off-street facilities can offer the prospect of a solution
to the general parking problem. While they are now usually operated
at reasonable profit, this is possible only at parking rates which exclude
all but a small percentage of the vehicle owners who must in the future
be induced or required to use off-street accommodations.

In a studied development and location of facilities of the type last
described, the Committee sees what it regards as the most promising
prospect of a completely satisfactory solution of the parking problem.
A number of these p&rﬁing garages, for instance, each within two or
three blocks' walking distance of the destinations of their patrons,
are to be preferred to a few larger facilities more distant from the
travel objectives of those who must somehow and somewhere be
accommodated.

In this connection, the provision of express highways which will
concentrate the approach of a large volume of tm%’lr.'- to the business
center at a few points, somewhat complicates the problem of dis-
tributing the traflic to its eventual convenient places of off-street
parking.

Any attempt to discharge the free-flowing express traffic at one
point into the surface streets of the downtown section, through such
streets to find its way to distributed parking places, is likely to create
an exit confusion and delay that wilrcu.usu at the end of the express
route a loss of much of the time saved by the free movement en route.
Such an attempt, moreover, may cause a degree of congestion in the
surface streets near the express highway terminus greater than that
resulting from the present distributed approach of vehicles.

Termination of the express highway in an open square or plaza, a
solution that has been suggested, is certain to encounter troublesome
difficulties in channeling traffic through or around the plaza to and
from the several connecting streets, and may still throw congesting
volumes of traffic upon these streets at the approach to the plaza.

A wholly satisfactory termination of express highways in large
cities will probably not be found short of the provision of a limited-
access distribution route located circumferentially about the central
business section. With traffic interchange facilities at selected
streets on the fringe of the business section, such a route will so
distribute the discharge and collection of éxpress highway traffic as
to (1) minimize the effects of entrance and exit delay upon the flow

Prate I1I.—Parking lots—good and very bad,
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Prate IV.—The Union Square Garage opposite San Francisco's 8t. Francis Hotel iz re

R

Pratre V.—The simplest and most elaborate forms of off-street parking structures,
The structure above is little more than a parking lot in several levels, The
lower strueture iz 8 multi-storied garage in which wvehicles are parked and
aerviee rendered by a staff of attendants and mechanics,



PraTe VL Examples of :Il;mn-wall parking garages with grilled walls and store
frontage (upper} and with upper stories devoted to offiee, loft, or other uses
(lower). In this ease the upper stories are occupied by bowling allevs, Such

gtruetures are suggeated as the possible prototypes of & most desiralile solution
of the parking problem.

MID-CITY TEEMINALS i

of traffic on the express route, (2) ayoid excessive discharge or collec-
tion volume in any central city strect, and (3} extend the advantage
of free flow a8 close as possible to the central points of ultimate
origin and destination of the fraffic.

At traffie interchanges on the cireumferential distributor route and
al junctions of this route with each entering express road, are points
favorable for the location of parking garages. Vehicles that can be
conveniently parked at these locations will be kept completely out
of the central street system, and the burden upon these streets
accordingly reduced. For that part of the traffic that canunot be
conveniently terminated at these points, other off-street parking
facilities at well-chosen central points will be required, with movement
to and from such points by way of the ordinary streets,



LIMITING ACCESS TO THE INTERREGIONAL ROUTES

The character of the interregional routes as main collectors of
through traffic justifies the granting of preferential right-of-way to
traffic moving on them over all crossing and entering traffic every-
where, throughout the system. A proper facilitation of the express
traffie with cﬁm regard for safety and economy requires, moreover, a
reduction of the number of access and erossing points to a practicable
minimum. This, in the opinion of the Committee, makes it desirable
as promptly as possible, to provide for the legal designation of all
routes of the recommended system, in both their urban and rural
sections, as limited-access highways., This designation will empower
administrative authorities, wherever and whenever necessary for the
convenience of express traffic and the promotion of safety, to deny
access to the interregional highways from abutting lands or control
or limit such access as may be found desirable, and similarly to deny
or limit access, as desirable, from other public roads.

PrincirLEs oF LocaTiow anp Dpsioy ror LamiTaTion or Access

The proposal to confer this essential power does not suggest that
it be inflexibly or arbitrarily used. To deny access to the routes
from all abutting properties will not be necessary invariably. On the
more lightly traveled rural sections in sparsely settled areas, it may
be reasonable to permit access from substantially all properties.
But in any case the place and manner of access should be so defined
and controlled as to preserve the character of the express route and,
as completely as practicable, to prevent the occurrence of collisions.

In many cases it will be found that unimportant rural eross roads
can be closed and their slight traffic directed to other points of crossing.
And where, in rural areas, the traffic on the interregional highway 1e
light or only moderately heavy, it may not be necessary, immediately
at least, to go to the length of grade separation at all retained inter-
sections. But wherever a grade crossing is permitted on the inter-
regional highway, the design of the intersection and its signing should
enable and require operators of crossing vehicles to make a positive
determination of the safety of erossing, and should reveal to operators
of vehicles on the main highway the presence of vehicles about to
cross or enter. All traffic should be required to halt before crossing
the main highway at grade, but in no ease will the simple posting of
stop signs on crossing or entering roads be sufficient. o design
of the intersection should additionally provide all physical safeguards,
such as definite traffic channels and refuge islands, decelerating and
accelerating space, ete., as may be necessary to afford a maximum
of safety for both of the intersecting traffic streams and a maximum
of facility for the traffic on the interregional highway. A suggestion
of what this may mean at a erossing on a section of the system carrying
moderately heavy traffic is shown in plate VIL

T8
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Where traffic on the rural routes is heavy and, in the environs of
cities, where it is desirable to discourage undue extension of road-
bordering city growth, prohibition of access to the highway from
abutting land, controlled aecess at specified points, and the closure or
grade separation of all intersecting highways are essential.

If no prior right of access has existed, as will be the case where rural
and suburban sections of the interregional routes are developed on
new locations, it may not be considered essential to provide a local
service road to abutting lands as an auxiliary of the interregional route.
It will probably be necessary in such circumstances, however, to
mmﬁ:ﬂnsma the abutting owners for the denial of their right of access
to the new facility.

Where & seetion of the interregional system iz developed on the
location of an existing highway to which all abutting properties have
previously had unlimited access, it may be necessary to provide prop-
erties denied access to the through highway with other means of ingress
and egress. This may be accomplished by the construction of roads
connecting the affected properties with other existing roads, with
improvement of such roads ilp::eccﬂﬂﬂr}f. In other cases, especially in
suburban areas, it may be necessary to provide at each side of the
through highway, parallel local service roads connected with the main
artery at selected access points. The service roads may provide for
one- or two-direction travel, depending upon the amount of traffic to
be served and the distance between points of access to the through
highway.

It is in cities and their urban fringes, however, that the problems of
provision for express traffic and denial of access are most difficult,
complex and expensive of solution, As one of the interregional routes
approaches a city, denial of access to it may be desirable for some
distance outward from the point of first considerable roadside develop-
ment in order to discourage the further excessive extension of settle-
ment outward. Inward from the point deseribed, at which the first
of urban accesses should be provided, other access points should be
chosen at not too frequent intervals, but so located as to serve with
reasonable convenience the express highway needs of the more
populous suburban foei,

ceeding into the eity proper, it is desirable that access to the
highway be provided only at selected cross streets. As previously
indicated, these should preferably be streets that cross the city or
extend at least to the next adjacent express highways without inter-
ruption, in order that they may serve as clear and direct connections
with the express route for as large a territory as practicable.

The usefulness of the express route for intraurban traffic is greatest
for traffic between the outer residence areas and the city center. For
this reason access points should be provided at shorter intervals near
the city limits than near the center, Proceeding toward the center a
point is reached at a substantial distance from the route terminus (say
not less than a half mile nor more than & mile) between which and the
terminus there will be no occasion for further access. Within this
distance traffic to the city center can be accommodated more con-
veniently on the ordinary streets than on the express highway.

At least at the access streets, safe provision for intersecting traffic
ghould be afforded. In the opinion of the Committee, this will in-
variably require the separation of intersecting grades. As necessary,
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other selected streets may be earried over or under the express high-
way, without aceess to it. All other streets should be terminated at
the parallel local service ways which, in cities, will always be required.

Various means of reducing the number of interrupted streets and
zrade separations (by suitable location of 'the express routes) have been
discussed in a previous section of this report.

To avoid undue obstruction of the cross movement of pedestrians,
foot bridges should be constructed to span the express ways at frequent
intervals.

Generally in the largest cities, and under some ecircumstances in
smaller cities, a satisfactory meeting of the conditions imposed, es-
pecially near the eity center, may require the raising or lowering of
extended sections of the interregional route above or below the ad-
joining ground level, in order to earry it over or under frequent cross
streets or over some and under others. Where the general topography
of the city in such sections approaches a level or uniformly sloping
plane, continuous elevation or depression of the express route is the
mdicated solution. Where the topography is rolling, the most feasible
grade profile may be one eutting thmugg the natural roll and thus
passing over some cross streets and under others.

The effort to crowd an elevated highway into the narrow space
zenerally afforded by existing surface streets will usually resultin
unsatisfactory design of the express route and impairment of the
utility of the surface street for local service. Generally, it will also
cause serious damage to abutting property. To avoid these un-
desirable consequences it will usually be necessary to acquire a right-
of-way wider than can be found within the limits of an existing street.
This may be done by taking the added width at one side of a street;
or a more feasible loeation, aveiding the taking of property frontage,
may be found at the rear of properties fronting on adjacent streets.
By location of the latter type, damage to adjoining property may,
under some conditions, be lessened. In general, the Committee
considers elevation of the express routes a solution acceptable only in
a commercial or business environment, as shown in plate VIII. It
shares what it believes to be a widely held opinion opposing the cut-
ting of such facilitics through residential areas.

Depression of the express route will usually require extensive recon-
struetion of underground facilities, such as water mains, sewers, and
electric conduits; and at low elevations drainage may be diffieult and
expensgive, It will rarely be possible to achieve full depression within
the width of an existing street. Additional right-of-way acquisition
will nearly always be involved. The razing of numerous existing
buildings will usually be necessary also; but this under many eir-
cumstances, particularly in blighted areas, may be regarded as an
end desirable in itself.

Such are the principal difficulties of depressed construction. Where
they can be overcome, the resulting development may be considered
by many, m{;rclplnu.ﬂin to the eye and more consonant with a gracious
improvement of the urban environment than any other solution of the
express-highway problem. Wholly satisfactory design will usually
require condemnation of a block-wide strip of property through the
cit{, retaining the existing surface streets at the two ends of the block
as local service ways.
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Prate VIIL—An elevated section of the interregional system as it might be built according to the standards
proposed, with central exit ramps and Iateral entrance tarnps. The Hl%r:t{‘h suggests the manner in which new
properties might conform to eurving lines of the expressway in widened sections af access points, and a show
window at the elevated level dressed appropriately with the kind of large dizplay that would be needed for
comprehension by express traffic.
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A less satiafactory solution, as shgwn by the examples in plate IX,
can be achieved by taking the tier of properties on one side of an exist-
ing street, retaining that street as one of the essential local service
ways and constructing another at the opposite side of the depressed
route. This will usmﬁ]y result in a somewhat cramped development
and will expose to the express route the rear of properties at one side,

It will generally be preferable, however, to the third alternative,
which is to take properties on both sides of an existing street. The
latter would prevent salvage of the existing street and require the
construction of two new service ways, to both of which the rear of
abutting properties will be exposed.

In the outer and residential sections of large cities and in small cities
generally, neither the elevation nor the continuous depression of
express routes is recommended. In such sections a more appropriate
design, developed on a block-wide right-of-way, may utilize the exist-
ing surface streets at the two ends of the acquired block without change
s local serviee ways., The ample intervening space may be used for
a parklike development of the express way, which would be constructed
on long, rolling grades to pass under bridges built at the street level
of crossing and access streets and intervening pedestrian bridges, as
pictured in plate X.

Except in the largest cities, it will probably not be necessary to
extend express routes through the central business section. In the
first place, it may usually be assumed that substantially all of the
traffic approaching the business section of a city is destined to that
area, and will be discharged at its fringe, there to enter the central
street system or a parking garage. In the second place, city-pene-
trating express routes, where they extend continuously across a ecity,
can generally be located tangentially to the central business area.
Lf and when 1t is necessary to extend an express route through a central
business area, elevated or tunneled locations will usually En the more

appropriate choices,
Lecan AspeEcts oF LIMITATION OF AcoEss

As indicated by the foregoing discussion, provision of the physical
installations essentinl for limitation of access, though costly, nvolves
few problems that have not been encountered in the design of ordi-
nary main highways. The greater right-of-way requirements present
more serious difficulties; and the present lack of specific legal sanction
for the establishment of limited-aceess highways is a positive obstacle
in many States,

The courts have recognized that abutting property owners have
certain rights in existing streets and highways. ese rights include
the richt of ingress to and egress from their property, and in some
cases the right of visibility as well as the right to tﬁ: ﬂ:::v:rw of light and
air from the street to the property. Moreover, it is well established
in the common law that the right of access cannot be denied or
restricted nor can an owner be deprived of such right except upon the
payment of just compensation and in a manner not inconsistent with
due process of law, and for a public use or purpose.
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While there is a dearth of judicial opinion on the question of the
abutter’s right of access to newly ereated hichway facilities, unless
there is a reversal of judicial doctrine in many States the owner of
abutting property is likely to possess the same right of access to new
roads as he has with respect to old, established highways. The
theory seems to be that the Li:u*n|3ri::|t.ur}r right of access of the abutter
accrues a8 8 matter of law the moment the new facility is opened to
traffic. Granting that the doctrine of accessibility is logical in the
case of existing highways, it seems unreasonable with respeet to new
through-traffic facilities. Yeot, the concept of limited-nceess highways
to facilitate the efficient movement of through traffie is of such
recent emergence that the judiciary has not had the opportunity to
endorse or reject it on its merits. It may well be that a erystallization
of public opinion will constrain the courts to take a liberal view of the
matter.

There are only 17 States ' that now have on their statute books
laws specifically sanctioning the establishment of limited-access high-
ways. Bills designed to accomplish this purpose, which were intro-
duced during the recent sessions of legislatures in 4 States,” [ailed of
passage,

The availability and use of such specific authority for the denial of
aceess where necessary is absolutely essential to a proper development
of the interregional system in all States; and the necessary statutes
should be enacted at the earliest ible date. As a guide to effective
language for such enactments, the Public Roads Administration has
prepared a model limited-necess highway bill, which ineorporates the
beat features of the several existing statutes and contains all necessary
provisions. This model bill is attached hereto as appendix ITI.

In the abzence of a law clearly establishing the power of appropriate
public authorities to ereate limited-access highways, an attempt, by
negotinted compensation, to restrict abutters’ rights of access to an
seetion of existing or new highway could be obstructed by any unwill-
ing abutter and probably by any other opposing individual or group.
Without such a law the power of public agencies to extinguish private
rights of access by condemnation would be in doubt and authority
for the expenditure of public funds in compensation for such rights
would be equally in doubt.

In 10 of the existing limited-aceess highway laws the State alone is
given authority to establish such facilities. Since the necessity for
limitation of access arises mainly in connection with the service of
extraordinary volumes of traflic in and near urban eenters, it is highly
desirable that the power to lereate and participate in the ereation
of limited-access facilities be extended to city and eounty highway
authorities, as provided by the recommended model hill.®*

1 The States of California, Colorads, Connectiont, Florida, Iinods, Lonis Malne, Maryland, Massa-
chusetts, Michipan, New Hampshire, New York, Ohio, Rhods Island, Texns, Virginis, and West Virglnla
had enaoted such laws as of 8 bier 1, 1043,

1 Arlzonn, Delaware, Now Moxico, rmu;{ Ttah, OnBeptember 1, 1043, bk wers pending In the beglalature
of Missouri, then in sesslon, and in the legislature of MNew Jersay, in roecess until November 18,

12 For & fuller discnssion of the axtent of Buihn.rdl:i' conferred by the varlous existing laws on limitation of

mieess, see Publle Control of Highway Accest amd Roadside Development, by David R. Levin, Public
Roads Administration, Federal Works Agency, 1943,

ACQUISITION OF RIGHTS-OF-WAY

The greatest single impediment to the timely realization of desirable
rond improvements has been the difficulty of ﬂ&;quil‘h]fg the necessary
rights-of-way. Too often in the past the character of road improve-
ments undertaken has been governed by the limitations of short-
sighted land-acquisition measures, When the acquirement of land
is postponed, as usually it has been, until the very moment of need for
construction purposes, it is often discovered that the land actually
wanted cannot be obtained without long delay. Time pressing, plans -
are altered to require less or more-available land, and in the end it 1s
often found that for such inadequate takings too much has been paid.
Every condition leads to ill-advised and uneconomic compromise.

The causes of these conditions are mainly two: one, the failure to
plan and provide funds for land purchases sufficiently in advance of the
oceasion for road construetion, and the other the cumbersome and
time-consuming land aequisition processes prescribed by the laws of
most of the States. If work on the interregional highway system is
to supply the post-war employment of which it is capable, and if
design of the system improvements is to be unwarped by right-ol-way
compromises, both of these causes must be clearly recognized and
remedied.

Funds for advance acguisition of right-of-way.—The Federal Govern-
ment has already made generous provision in the Defense Highway
Act of 1941 and the recently enacted Public Law No. 146, Seventy-
eighth Congress, for the survey and advance planning of highway
congtruction projects, This provision can be, and is being employed
for pltmnm‘% of improvements on routes conforming to the interregional
system. With similarly adequate planning provision by the States,
and their subdivisions, the further need in remedy of the first of the
causes mentioned is the early and sufficient appropriation of immedi-
ately expendable funds for scquisition of the necessary lands and
rights-of-way. For this purpose the amendment of the Federal
H% hway Act by Public Law No. 146 is ineffectual.

fgi'evia-im of land-acquisition laws.—A complete remedy for the second
of the canses referred to will require the more difficult revision of
legally established methods of public land acquisition in many States.
Riin 55 jurisdictions examined, the Committee has found that there
are no less than 320 such methods in present use, with nothing inher-
ent either in the nature of the governmental units exercising the power
or in the publie uses for which Efnds are acquired to require such varied
treatment. The common defect of the majority of these wvaried
methods is that they postpone the public possession of required lands
until the compensation due private owners has been determined by
processes which involve many possibilities of legal delay and obstruc-
tion,

Fortunately, however, there are among the methods in use a few,
recently developed and closely similar in their essential requirements,

ai
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that avoid these delays, and yet afford ample protection of the rights
of private property owners. Where these methods obtain, the
condlemning  public authority, following required preliminaries,
simply files a plat and deseription of the property to be acquired,
and after notice to the owner of such action the appropriation is
complete and title to the property vests in the State. If 0}; ers of the
condemner are then rejected, the former owner must file a claim for
the value of the property with the State eourt, which makes an award
after hearing all the evidence.

The Committee recommends the general adoption of procedure of
this type, details of which are well exemplified by methods now being
employed puwsuant to the New York Grade Crossing Elimination
Act, pertinent sections of which are included in appendix IV. In
the absence of some such provision, development of the interregional
system will inevitably be subject to long and costly delays and
litigation, and public benefits of the needed facilities will meanwhile
remain unrealized.

A classical illustration of the time that may thus be lost between
the commencement of condemnation proceedings and the beginnin
of construction operations occurred in the widening of Woodwa
Avenue in Detroit. Delay of almost a year and a half was oecasioned
in this instance largely by the death of a juror, which invalidated the
whole procedure and required a new trial to be instituted. The case
cost the eity of Detroit $100,000 and the public was deprived of the
benefits that would have resulted from an sarly completion of the
improvement. While other elements may have contributed to the
delay, such as the very requirement of a unanimous verdict and
determination of necessity by a cumbersome jury, indiscriminate
adjournments and lack of supervision by the court, provision for
early possession pending the action would have facilitated the com-
pletion of the project.

New versus widened old rights-of-way.—To convert existing highways
to conformance with standards approprinte for the proposed inter-
regional system will require much revision of alinement and in many
sections n substantial widening of present rights-of-way. Where
such required changes are numerous, the scquirement of entirely
new right-of-way w]ﬁ.l rencrally he found cheaper than widening and
correcting the right-of-way of the existing road. The latter course
will involve large takings of property frontage, always the most
expensive of land acquisitions, and usually will entail also a heavy
eost in incidental damages. The former, by avoiding existing
frontage, will usually result in lower total costs notwithstanding the
severance damages that may be involved. For example, it was
rstimated that the cost of land for widening the Albany Poet Road in
Westchester County, N. Y., from 66 to 166 feet would have heen
over $792,000 per mile, while land for the Saw Mill River Parkway
(of limited-necess design) on entirely undeveloped new location and
averaging 500 feet in width, cost only $138,600 per mile.

In and around eities the widening of existing righte-of-way i= likely
to be especially costly because of the high values usually attaching to
urban street frontage and the improvements and structures character-
istic of urban areas. For example, the widening of Ashland and
Western Avenues and La Salle Street in Chieago cost more than a
third of a million dollars per mile on the average for each additional
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10 feet of width. In Detroit the property acquired to permit the
widening of 3 miles of Woodward ﬁv;:nue cost more than §9,800,000
of & total cost approximating $11,000,000, and the resulting functional
improvement was very slight. _In this case it has been estimated that
the same total expenditure would have paid for 11 miles of limited-
access highway constructed on & less expensive right-of-way, with
far greater results in the improvement of transportation service.

In each of these cited cases the additional width acquired at each
side of the street to be improved was less than the full depth of abutting
property lots. It is probable that the costs in these cases would not
have been materially higher if the entire depth of abutting lots had
been taken; for, as a general rule, it is found that the acquisition of
whole parcels of city property is seldom more expensive than the tak-
ing of a portion, because of the heavy payment usually required in
consequential damages to the untaken remainder.

Left in private hands, the untaken portions of lots, called remnants,
especially where they are very shallow or of other than rectangular
shape, can often be used only for the erection of billboards, shanties,
or other unsightly structures. In many cases they remain as ill-kept
vacant lots, valueless to their owners, but nevertheless prevent,m%
nccess to adjacent property which otherwise would enjoy usefu
street frontage. : y

The minimum width of right-of-way required for urban sections of
the interregional system will generally be at least as great as the depth
of city property lots. Where such a width is to be taken it will be
preferable, both for the avoidance of remnants and from the stand-
point of cost, to take the whole depth of a tier of lots on one gide of an
existing street rather than half portions of the lots of opposite front.n.%e.

In most instances, however, the Committee believes that a fully
adequate provision for city sections of the system will require the
acquisition of a block-wide strip. As reviously suggested this will
permit the retention of streets flanking the acquired block as the essen-
tial local service ways of the express artery. It will avoid exposure of
the rear of properties, will reduce by as much as possible the effect of
depression upon city underground facilities by leaving those in the
bc]ﬂ)s of the H:mking streets undisturbed, and will at the same time
afford a sufficient width for adequate landseaping.

Land for marginal protection and future road widening.—On rural
sections of the system, expecially those sections which will be con-
structed initially as two-lane highways, the width of right-of-way
acquired should be sufficient to provide for any surface widening
that may be reasonably anticipated. Nothing 1s more completely
demonstrated by past experience than the costliness ol successive
acquisitions of property frontage to make room for repeated unan-
ticipated road widenings. il

he width acquired should also be sufficient to accommodate, at
each side of the roadway in its eventual anticipated width, marginal
strips of land to serve as a protection against the unsafe and unsightly
development of closely crowding roadside stands, filling stations, and
signboards. L&
glr}ufort.unutcl , the expropriation of width additional to that
required for the physical improvements immediately planned is
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specifically sanctioned by law in only a few States. ! in whi
such proposed takings have been test{-.d in the courts hggzcliclgn“c]c}rﬂf
plicated with a purpose to resell a portion of the land acquired and
with the presumption of a motive to recoup a portion of the cost of
the land retained by profiting on the sale of the excess. It is evident
the courts have not been persunded that the acquisition of rnargiﬁal
strips, even for future roadway widening or for present border pro-
Lection, 1s an appropriatiop for a “public use,” the test to which they
ﬁl_'mT;r adhere m determination of the validity of all expropriation
It must be admitted, however, that the necessities of such acquisition
ha:r‘e not been clearly presented for judicial determination.

The Committee is of the opinion tfmt if marginal land is acquired
for hardezgmtmthn and to make provision for definitely anticipated
future roadway widening, its employment for these purposes will
constitute a “public use” in the narrowest sense of the term. A
reasonable and proper developmént of the interre 1omal s}'s;tem
requires the acquisition of such marginal areas, and they cannot be
acquired in the fullness and continuity essential without nse of the
power of expropriation in at least some cases. The right to exercise
the power of eminent domain for these purposes should be promptl
established in all urisdictions, either by State constitutional Et.mcmiv—
ments or pl:?femh ¥ by a discerning interpretation of the concept of

public use”; and, however established, the power should be suffi-
clently broad to encompass the publie disposal by sale or lease of
unneeded remnants unavoldably acquired with the needed lands.

Alternatives to outright marginal acquisition —Various exercises of
the police power for control of roadside land use, as exemplified b
present practices of zoning and billboard regulation may servye
temporarly and partially as substitutes for the mit;right public
acquisition of road-bordering strips. They can never constitute a
permanent over-all solution of the problems involved, but with proper
revision, enlargement, and effective application thev can become
valuable auxiliary devices for the regulation of land uses detrimental
to the safe and efficient use of the highways., A good example of
legislation providing for such use of the police power is to be found
n Jtihﬂ s.t.r]ujtut.es of P;ennsylvania.“ '

8 a better substitute for outright acquisition, the i
recommends the public npprupriatiuﬁ of wl?nt may be 1;&1-52? Eﬂifgt'ﬁ?
way development rights,” i. e., the rights of owners of private property
abutting on highways to improve road-marginal strips of their prop-
erty in any manner inconsistent with present or future traffic require-
ments. Because of the legal limitations of the police power, establish-
ment of the right to acquire such control should be conceived rather
as an exercise of the power of eminent domain, for which compensation
iv.'n;x]flclt]:re J.‘nrl;hi:é:m};mg. It is mke?l for granted that State enabiing
egislation wou & necessary, and a ' ! islati
améts in a Maryland law cnac{éd in 194?’?1&”}& i i

ompensation for such rights would be nominal in most inst
because the payment WGUIE be made only for actual demﬂil‘ﬁ?ﬁ
mjury, and because the right would be aequired usually at the time
when land is being taken for immediate highway imprﬂ‘b‘nment;
Wit et Mt N Yk, o, oo, Kb 3, Vi, o

4 Purdon's Pennsylvania Statotes, 1949 (Permn. D
18 Lgws of Mauryland, 1841, o, 486, (Perm. Tod.), ttle 3, ch. 1, aee. i1, pp. 51 et soq,
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often on new loeation in undeveloped areas. If the margins thus
taken under control are later required for expansion of the road
facility, as must inevitably be the case in many instances, the acqui-
sition costs will be at a minimum because of the arrested development
of the lands affected.

The need for competent land authorities—Many of the obstacles
which block the efficient aequisition of lands for hizhways likewise
serve s impediments to the ready assembly of lands for other public
purposes, Revision of the present laws and practices, if broadly
conceived, can serve to remove the outmoded features of land
aeguizition for all public purposes with a single effort.

The Committee recommends, wherever possible, that lands needed
for development of the interregional highway system be acquired in
conjunction with the acquisition of lands for adjacent housing, air-
port, park, or other public developments which the highways will be
designed in part to serve. The mutual benefits of such a simultaneous
and cooperative program of land assembly, the Committee believes,
will be reflected in lower land costs, in a more rational land-use pat-
tern, and in the elimination of all possible foecal points of confliet
beiween the various improvement programs concerned.

To deal competently with the lagal, financial, and administrative
problems of such interrelated and mut.uu.llg beneficial land acquisi-
tioms, the Committee recognizes a need for the ereation of special land
authorities, adequately empowered and financed, to acquire all lands
needed for public purposes of any sort.

In its report, Toll Koads and Free Roads,'® the Public Roads Ad-
ministration recommended the creation of such a land authority by
the Federsl Government. The Committee coneurs in the recom-
mendation. It also recommends the creation of similar land au-
thorities by the States and by cities and legally constituted metro-
politan areas, and su%gests further that provision be made for the
cooperation of Federal, State, and city or metropolitan authorities
under a Federal-aid plan which will enable the Federal agency to
finance the acquisition of needed lands for highway and other public
purposes and permit amortization of the costs by the State and local
authorities over & long period of time.

These special authorities, concerned only with sound and efficient
financing of land aecquisition for all public purposes, would serve as
instrumentalities to assure the avoidance of corl:%.ict. between the land
acquisition purposes of public agencies devoted to various develop-
mental objectives, and to recover the total cost of all acquisitions by
joint and supplementary measures of amortization.

The difficulties of land assembly are widely recognized as primary
obstacles to the effective rebuilding of blighted areas at the cores of
our great cities, an objective closely associated with one of the prin-
ci l].lgII;IU':"P{}E-[!E- of interregional highway development. The problems
of land acquisition in this connection are so immense that they may
be said to be virtually insoluble without government finanecial and
directive assistance.

It is inevitable, therefore, that government authority should mow
be used as an aid in the efficient assembly and appropriate redevelop-
ment of large tracts of blighted urban lands, in reverse of the use of

1 Gea footnotell,
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such’ authority many years ago to subdivide and encourage the settle-
ment of unoccupied primitive lands. The essential role of govern-
ment in this connection would be to facilitate the transition financing
of the re!mh;htatmn‘ of blighted areas, to employ its powers of eminent
domain in the public interest, and to fix the standards of redevelop-
ment. This role performed, the task of development and rebuilding
according to the standards and master plan d ed, should be trans-
ferred as largely and as promptly as possible to private initiative,

PRINCIPLES OF LANDSCAPE DESIGN

_Highway design, in the broadest sense, rests upon landscape prin-
ciples as well as upcn the more commonly recognized engineering
principles of alinement, profile, grade cross-section, roadway and right-
of-way width, drainage, and structural strength and durability, A
Enlandcad agreement with the two sets of principles characterizes the

esh design. ;

Flowing rather than abrupt change of gradient and alinement are
necessary from the engineering standpoint for promotion of the safety
and ease of vehicular movement and for increase in the highwais
traffic discharge capacity. They are equally necessary to fit the
road gracefully into its natural environment, which is the essence of
good landscaping.

Flattened slopes of excavation and embankment and a well-rounded
eross-sectional contour are essential to prevent soil erosion and to
minimize the risks of injury and damage when vehicles accidently or
unavoidably leave the roadway. They are needful also to mold the
highway into the terrain and to make it a harmonious feature of the
natural landscape.

Marginal land strips, publicly owned or controlled, are required for
the engineering reason of protection of vehicles moving on the high-
way against collision with entering vehicles, and of operators of mov-
ing vehicles against various roadside distractions, For landscaping
reasons marginal land strips are needed to make possible a pleasing
transition between the lines and planti of the highway and the
natural slopes and growth of the adjacent lands, to permit the screen-
ing of unsightliness, and to provide stopping space from which to view
unfolded natural beauty.

I engineering principles require a certain monotony of smoothness
and attention-lulling security in the roadway design, the appropriate
application of landscaping principles can relieve the monotony and
promote the safety of tmfgcijr reawakening the interest and attention
of drivers. 3

The interregional highways, in their rural sections especially, will
serve a traffic composed in large degree of vehicles driven in the
pursuit of pleasure or recreation. Sound landscape design will
increase the pleasure and relieve the strain of all journeys. !

In their urban and suburban sections, the interregional routes will
carry a heavy, bustling traffic. Adequately landscaped borders will
eliminate the traffic hazards of closely crowding buildings, and insulate
adjacent residential and business properties, churches, and schools
from the noise, dust, and fumes of traffic.

Landscaping for rural sections of the system.—Consideration of land-
scaping desiderata should pervade all stages of the location, design,
and construction of rural sections of the interregional system, and a
proper regard for landscape principles in the design will simplify and
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increase the effectiveness of maintenance processes and lower the cost
of adequate upkeep.

Without sacrifice of distance or economy it will often be possible to
bring the highway into view of a lake or river, an interesting rock
formation or wooded hill. At no greater expense one location will
provide frequent OEFuﬁ.unitiea for distant vistas of natural charm
that are unobtainable in an alternate location. For such endurin
investments as the interregional routes there should be no sparing o
whatever thought and care may be necessary to place these roads in
locations of utmost fitness from every point of view, and this includes
the fullest practicable development of scenic pnssii:ilitics, consistent
with the primary requirements of traffic service.

In the acquisition of right-of-way, thought should be given not only
to the width required for the physical highway facility, but also to that
re?lum:d for protection against encroachment and protection and
enhancement of the view from the highway.

The former will involve the creation of a space barrier between the
highway and roadside activity of any character whatever— space in
which to sereen from view disturbing or objectionable activity and
space in which to control access to gasoline stations, restaurants,
wayside stops, and other similar service facilitics of an essential
character,

The latter will involve the obtainment of spuce in which to screen the
view of signboards and objectionable and unsightly objects, to blend
the road verge into the natural landscape, to frame pleasing vistas,
and to accommodate historical markers, overlooks and other halting
and resting places in attractive surroundings. '

The planning of clearing operations should provide for the con-
servation of desirable existing vegetation and trees and the saving of
topsoil to the greatest prm:tical:ﬁe extent; and the grading should
provide the flattened lateral slopes and rounded contours that are
necessary to mold the highway into its natural surroundings.

On two-lane sections, the width of roadway and shoulders will be
determined by traffic considerations, and the necessity of long sight
distance to permit maximum facility of passing will limit the use of
curvature for landscape effect. * On such sections an ample right-of-
way, variously and appropriately treated, can do much to relieve the
monotony of driving over long, smooth stretches of straight highway,
and will contribute largely to the safety as well as the pleasure of
travel. Under these conditions the value of land is likely to be
relatively low and the need of a reserve of space for future road
widening will supplement the requirements of appropriate landseape
treatment in support of the economy of a present liberal acquisition of
right-of-way.

On divided, four-lane sections in rural areas, variation of the width
of the median strip, a permissible more liberal use of curvature, and
separate adjustment of the grades of the divided roadways to the
natural slopes of the terrain will add interest to the landseape treat-
ment and often reduce the cost of construction. Where the location
lies on the side of a hill or a gentle cross slope, for example, construe-
tion cost will usually be substantially lowerad by building the separate
roadways at different levels, and travelers on both roadways will
have an unobstructed view of the countryside (see plate VII). A
similar divergence in the alinement of the two roadways to take
advantage of natural topographic conditions, such as location on the
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opposite banks of a stream or on the two sides of a local depression
or rock outeropping, will likewise reduce eosts and at the same time
permit the conservation of interesting features of the nnt.uml_ land-
scape.  And, even where there is no topographic reason for doing so,
an opportune slight variation of the curvature of the two roadways
will alter the width of the median strip and relieve the monotony of
long parallel lines, without effect upon the total requirement of
right-of-way width. An important result of all such variations in
the lines and grades of the two roadways will be realized in reduction
of the hazards of headlight glare in night driving. 2 o

As in the loeation &HE construetion of the routes, desipn for utility
and economy is found to go hand in hand with sound landscape
design, so also a properly %smdscaped highway will be a highway
easy to maintain. The flattened side slopes will favor the growth
of vegetation, prevent erosion and thus remove the cause of much
troublesome clogging of the drainage system. The easier slopes can
be mowed by machine instead of by hand methods, and the stream-
lined contours of cut banks will reduce snow drifting and facilitate
machine methods of snow removal. ) :

It will be observed that there has been no mention in the foregoing
of the tree planting that is so widely associated with the 1duaf of road-
side improvement. The omission has been intentional. There is
no place in sound rural hi%hway landscaping for the regular or row
planting of trees. The objective should be the preservation or,
where necessary, the re-creation of a natural foreground environment
in harmony with the distant view. To that end, existing well-placed
and beautiful trees should be preserved wherever possible; unpleasing
and view-obstrueting growth should be removed; and only w 1ere the
irregular introduction of trees and other growth will serve to highlight
the natural beauty of the roadside view or where it is especially desir-
able to sereen unsightly or distracting objects or activity should the
replanting of trees receive consideration, Trees replanted for such
reasons should be invariably native to the environment.

The landscaping of urban sections.—In cities and their nearer subur-
ban areas the opportunity for employment of the locational devices of
landscape treatment will be more limited. But the general straight-
ness of right-of-way alinement there necessary for avoidance of con-
flict with the existing street plan need not confine the roadways of the
interregional routes to rigi(ﬁy straight lines. Within a block-wide
right-of-way the separate roadways may be constructed at different
levels in adaptation to an existing transverse slope. The grades of
both roadways may be gracefully rolled, dipping to pass under I:lrldlgus
at the crossing streets and rising between to approximate the level of
the existing streets which form the local service ways. As they rise
and fall the separate roadways may be caused to diverge and converge
in alinement, thus varying the width of the median strip. Or the two
roadways may be swung to one side of the right-of-way with only a
narrow median strip intervening there, for example, to pass under a
crossing bridge located off-center with respect to the right-of-way.
To gain space for desirable widenm&s of the medianstrip orlateral park
areas, retaining walls may be used to reduce the width required for
slopes in depressed sections, but these should preferably be constructed
at the edge of the service ways and never in cramping proximity to the
roadways of the express route. The widened central or lateral areas
may be used for appropriate plantings or for rest or playground areas
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approached by pedestrian bridges or by steps from a crossing bridge
ﬂi‘ :Gu%%m,. A treatment of this general character is suggested in
plate X.

On urban sections of the routes the planting of trees in formal ar-
rangement will be more appropriate than on rural sections. A tree
screen may be used to separate the highway from an adjacent rail-
road, freight yard, or industrial siding, or to conceal other unsightly
or nl,::jec:tmnﬂ,hln roadside conditions. Trees in formal arrangement
may be set against the straight lines of the local service ways to insu-
late bordering residential }pjmparty from the restless movement of
traffic on the expressway. But everywhere the effort should be made
to avoid monotony and tiresome sameness in such plantings over long
stretches of the routes,

Small flowering trees and vines may be appropriately set in the
wider median or lateral areas and on the side slopes of depressed sec-
tions to vary the sameness of long stretches of uniform turfed banks.
And every section of retaining wall at erossing bridges and against the
local service ways will offer the opportunity for attractive groupings of
small flowering trees, masses of colorful roses, and lother fowgmwi.ng
plants in suitable relation. -

All these things may be done in complete consistency with the utili-
tarian functions of the expressways. And, so treated, these new arte-
rial ways may be made—not the unsightly and obstructive gashes
feared by some—but rather elongated parks bringing to the inner city
a welcome addition of beauty, grace, and green open space.

STANDARDS AND FEATURES OF ROADWAY LOCATION
AND DESIGN

Any network of highways that may hereafter be designated officially
as an interregional system should embrace as nearly as practicable
within the limits of mileage adopted and subject to the necessities of
national extension and interconnection, those general routes along
which the heaviest traffic moves or is likely to move in each region
traversed. It has been the Comunittee's aim to select such a system
and it believes that, insofar as its necessarily limited studies have per-
mitted, it has made this selection in the system recommended in this
report. This network, or a better system selected after more com-
plete study, should be consistently constructed throughout, in all
Pmai] of the country, as a well-balanced whole, in the post-war years
ahead,

There are existing roads that conform closely to all parts of the
recommended system. There will be existing roads conforming more
or less closely to any system that may be selected as a better modifica-
tion of the system recommended. After any such system is finally
agreed upon, whenever the improvement or reconstruction of any
section of conforming highway is contemplated, it should be built on
a loeation and to a standard of design that will male it a fit and last-
ing part of the complete interregional system that will be created by
such sectional increments.

This incremental construetion will be earried out under various
auspices. In part, doubtless, it will be done by the Federal Govern-
ment and States jointly;in part, by the States alone; in part by com-
hined Federal, State, and city effort; in part by State a,n(F city cooper-
ation; and possibly in part upon the completely independent mitiative
of cities. If, built in this manner, the interregional system is to
achieve the high degree of consistency of deeign and utility that is
desirable, two arrangements are necessary: First, there must be an
agreement upon certain basic standards of roadway design and loca-
tion, by all authorities likely to have a share of responsibility for its
construction. Second, there must be a determination on the part of
these authorities and the public that whatever work at any time is
done on routes generally conforming to the selected system shall be
well done in accordance with the agreed standards. In no other way
will it be possible to achieve the timely completion of a consistently
useful and wholly satisfactory interregional highway system.

To this end the Committee proposes herein certain basic standards
for general adoption. It recommends that these standards be widely
considered by all possible cooperating authorities, and that after there
has been sufficient opportunity for such consideration, oceasion be
made at the initiative of the Public Roads Administration to effect
agreement as complete and general as possible upon these or other
acceptable standards. The 8ummittaa recommends further that the
agreed standards be made the required basis of any cooperation on

a%
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the part of the Federal Government in the construction of any
route conforming to the interregional highway system as it is finally
designated.

Prefatory to the standards proposed, the Committee offers the
following fundamental recommendations:

1. The interregional highway system, as it is hereafter constructed
or improved, shall provide or allow for the subsequent provision of
facilities capable of serving safely and efficiently a mixed traffic of
passenger automobiles, motor busses, and motor trucks, and tractor-
trailer and semitrailer combinations, of a volume of each of the con-
stituent elements estimated to be that which will exist 20 years from
the date of construction.

2. All roadways and structures built on the interregional system
shall provide, either in their immediate design or feasible modification
thereof, for the passage and support of vehicles and combinations of
vehicles of the following dimensions and weights, in the frequency and
distribution of such dimensions and weights to be expected 20 years
from the date of construction:

L e I P e 06 inches,
Lo I i S e e T e SR e Rt 121 feet,
Length (over-all, including bumpers and load):

Single vehioles. o - - o oo 35 fest.
Tractor-semitrailer combinations_
Other eombinations.___________._.

1 Defined as the total load on all wheels whose centers may be included between 2 parallel transverse
wertical planes 40 inches apart.

Giross weight on any vehicle or combination of vehicles according to the formula.

W=C (L4-40)
In which:
W=iruss weight of vehicle in pounds.
L=Length in feet hetween the forward and rear axles of the vehicle or
combination of vehicles or any group of axles thereof.

C=A coeflicient with the following values;
For values of L less than 18 feet . o eeee_o__.. B5O
For values of L equal to or greater than 18 feet_ __________ 740

3. For purposes of the design of highway facilities and the applica-
tion of standards and conditions hereafter recommended, all sections
of the interregional system in or approaching a city or town and at
least 1 mile long, along which intersecting roads or streets average
one-quarter mile or less apart, shall be considered as urban sections,
regardless of their locations within or without the corporate limits of
cities. All other sections of the system shall be considered as rural
sections, regardless of their location within or without the corporate
limits of cities,

4. All rural sections of the system shall be designed at all points
and in all respects for safe travel by passenger vehicles at a speed of
not less than 75 miles per hour, and by truclks and tractor combina-
tions at a speed of not less than 60 miles per hour in flat topography.
In more diffieult terrain the speed for which the highway is designed
may be reduced; but in no ease to less than 55 miles per hour for pas-
senger vehicles and 35 miles for trucks and tractor combinations in
mountainous topography. All rural sections shall provide a sufficient
number of traffic lanes and other facilities so that at no time, except
during infrequent peak hours, will it be necessary because of the inter-
ference of othaer vehieles to reduee the average running speed to less
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than 50 miles per hour. All two-lane rural sections, on which the
sight distance provided will not permit safe passing at the above dmiﬁn
speed for passenger vehicles, shall be appropriately and conspicuously
marked as no-passing zoneg or as zones in which passing is unsafe.

5. All urban sections of the system shall be designed at all points
and in all respects for safe travel by passenger vehicles at 4 speed of
not less than 50 miles per hour, and E}' trucks and tractor combina-
tions at a speed of not less than 35 miles per hour, All urban sections
of the system shall provide a sufficient number of lanes and other
facilities go that at no time, except during infrequent g&ak hours, will
it be necessary because of the interference of other vehicles to reduce
the average running speed to less than 40 miles per hour.

6. Wherever financially feasible, the system shall provide contin-
nous lateral space and adequate support for standing and disabled
vehicles of the recommended maximum sizes and weights, clear of the
road surface or pavement.

7. All road surfaces, pavements, and structures on the system, when
maintained with a reasonable expenditure of effort, shall be capable of
sul})lporting vehieles of the recommended weights without reduetion of
either weight or speed at any season of the year.

Consistent with the foregoing fundamental recommendations, the
Committee proposes for general adoption, basic standards of road and
structural dF::sig,n, applicable to the selected interregional highway ,
gystem, These basie standards are contained in appendix V.



CONSTRUCTING THE RECOMMENDED INTERREGIONAL
- SYSTEM

In considering the actual construction of the interregional system
in accordance with the foregoing principles and the standards in
appendix V, several elements need to be taken into aceount, such as
those discussed in the coneluding pages of this report.

Coxpirion oF Exismwe Roaps, Srreers, avp Bripcrs

Measured by the standards recommended for the interregional
highway system, very few of the existing rural roads and almost none
of the city streets which conform approximately in location to the
recommended syztem, are adequately improved. Less than 1 per-
eent of the bridges on these rural roads elosely approximate the stand-
ards proposed.

The only urban facilities approaching the proposed standards that
are known to exist on routes of the recommended system are the
Cahuenga Pass and Ramona Freeways in Los Angeles; the Oakland
Express Highway in St. Louis; the Lakefront Freeway in Cleveland;
the Pulaski Skyway in Newark and Jersey City, N. J.; the West
Side Elevated Highway, West Side Improvement, Henry Hudson
Parkway, and East Side Drive in New York City; and the Saw Mill
River, Cross County, and Hutchinson River Parkways in West-
chester County, N. Y.

On the more heavily traveled of existing rural roads approximating
the recommended system, the only improvements that are known to
approach the proposed standards are the Willow Run Expressway
Syetem and Detroit Industrial Expressway in Michigan and possibly
the Taconic State Parkway in New York, all of which are toll-free,
and the Pennsylvania Turnpike in Pennsylvania and the Merritt
and Wilbur Cross Parkways in Connecticut, each of which s now
operated as a toll road.

Each of these toll roads conforms approximately to a route of the
recommended interregional system, and each meets substantially the
requirements of standards proposed for the system. The Committee
recommends that they be incorporated in the system after appro-
p}"iat{alsmuusures have been taken to abrogate the present collection
of tolls,

The Pennsylvania Turnpike extends for 160.7 miles from Middlesex
near Harrishurg to Irwin near Pittsburgh. If it is taken info the
interregional system, the number of access points or interchanges on
this route should be increased. :

The Merritt and Wilbur Cross Parkways extend for about 42 miles
from a connection with New York's Hutchinson River Parkway to a
point northeast of Milford, Conn. No change iz required in the pres-
ent design of these facilities to make them acceptable parts of the
interregional system,

a6
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Other than the sections mentioned, there are few if any of the more
heavily traveled existing highways approximating in location the
routes of the interregional system, that approach in their present
state the standards proposed for the system. On most of these non-
conforming heavily traveled roads, there is present need for major
improvement whici would generally be associated with those features
of design essential for the provision of free traffic flow and only to a
lesser degree with the structural quality and condition of pavements.

Among the more lightly traveled of existing highways approximating
the location of sections of the system, substantial conformity to the
less exacting standards proposed for such sections of the system is
more common. But of these more lightly traveled highways, even, a
large mileage cannot be regarded as an acceptable addition to the
system “'?ﬁ'lﬂutr major improvement—improvement which again
involves the provision of features of free traffic flow to a greater
extent than the provision of adequate road surfaces.

CONDITION OF ROADS

Surfaces or pavements.—Regarding the condition of the existing rural
roads, the nearest approach in any particular to the recommended
standard of adequacy is reached in the character of the surfaces or

avements, as shown in table 16 which records the type of surface
improvement existing in 1942 in relation to traffic densities. Of the
rural roads incluch:ﬁ only 99 miles were unsurfaced. Untreated
oravel and stone surfaces existed on only 168 miles or 0.6 percent of
the total rural mileage. All other sections of the rural roads included
were improved with some form of dustless surface or pavement,
ranging from bituminous surface-treated gravel or stone surfaces to
the highest types of pavement.
TanLe 16.—Mileage, mileage by iraffic denaily qrauim. and percent of tolol mileage
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Bituminous-treated surfaces existed on 2,074 miles or 7.0 percent
of the total rural mileage, mixed bituminous surfaces on 8,247 miles
or 28.0 percent of the total mileage, and bituminous penetration
surfaces on 1,772 miles or 6.0 percent of the total mileage. Lengths
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totaling 2,488 miles or 8.5 percent of the total rural mileage were
paved with bituminous concrete or sheet asphall pavements, and
14,602 miles or 49.6 percent of the total were paved with conerete,
brick, block, or some combination of high-type pavements.

In general design at least, there is a m&riecf correlation between
the surfaces and pavements of the existing roads and the volume and
weight of the traflic they serve. Grouping untreated gravel and stone
surfaces as low types; bituminous surface-treated gravel and stone,
mixed bituminous surfaces, and bituminous penetration surfaces as
mtermediate types; and bituminous concrete, conerete, brick, and
block as high types, the sections of the system improved with each
of these classes of surfaces are indicated by type symbols in the
map, figure 32. Comparison of this map with t.Ee traffic map pre-
sented ns figure 20 willf confirm the statement that there is a strong
correlation between the existing surface types and traffic volume.

Adequacy of design.—But while the existing roads may be said to
be reasonably well improved so far as the charaecter and strength
of their surfaces are concerned, they are far from adequate in respect
to thos» characteristics of their design that have a bearing upon their
ability to discharge their traffic without congestion. These character-
istice are the width and lane arrangement of the surfaces or pave-
ments, gradients and curvature, and the related characteristic of
sight distance.

To obtain the additional width and lane arrangement required for
conformity to the recommended standards will necessitate almost
universal widening.

Here we encounter the deplorable fact that existing rights-of-way
are grossly insufficient to permit such widening.

Even, therefore, if it were possible to attain the recommended
standards of design without change of existing alinement, a right-of-
way problem of great difficulty would be presented, and the fact is
that the faulta cﬁ curvature and gradient are so numerous that no
approximate compliance with the proposed standards can be achieved
on most sections without wide departure from the existing alinement.

Taken together, the two circumstances of insufficient width and
inadequate alinement, if the proposed standards are to govern, leave
little choice in most sections of the system other than the obtainment
of entirely new right-of-way; and this conclusion, reached from the
consideration of essential dynamic qluulities of the highways, agrees
with the decision that must inevitably result from any consideration
of a desirable directness of routing between the prineipal sources and
objectives of interregional highway traffic.

earing out the foregoing general statements, figure 33 presents a
graphical analysis of the average physical conditions of existing rural
roads conforming nppmxilnﬂfﬁy in location to routes of the recom-
mended system, classified according to the average daily volume of
traffic. From this figure it will be seen that the most lightly trav-
eled roads conforming to the system are those that approach most
nearly the standards proposed.

CONSTRUCTING THE SYSTEM
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FiouRE 32 —0Classes of surface Improvement on existing reads, corrasponding approximately to routes of the recommended Interregional system.
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Roads carrying less than an average of 1,000 vehicles per day average
20 feet in surface width, or 4 feet less than the width recommended for
mterregional highways of such traffic volume. The choice of surface
type for these roads is generally consistent with the traffic served.
The frequencies of occurrence of sharp eurves, steep grades, and con-
sequent restricted sight distances as a group average less for these
most lightly traveled roads than for most of the heavier traffic-volume
groups; and the existing right-of-way provided is more nearly adequate,
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The close approach to adequacy existing on these lightly traveled
roads results principally from three circumstances. ng_mt, many of
the routes included are in sections of the country where most roads
follow the straight lines of land sections established by the Govern-
ment; second, many are located in sparsely settled rural areas of easy
topography where the obtainment of reasonably satisfactory aline-
ment and wide right-of-way has been a comparatively simple matter;
and third, they generally received their initial improvement at a later
date than the more heavily traveled roads and benefited in that
impmvemcnt by more modern standards of design.

The relative adequacy of these lightly traveled sections, however,
only serves to throw into stronger relief the grave inadequacy of the
more heavily traveled sections, especially in right-of-way and pave-
ment width and sight distance.
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The group of roads serving traffic between 2,000 and 3,000 vehicles
daily, a density for which the recommended standards would require
the provision of four traffic lanes in the presence of restricted sight
distance, is shown to have, on the average, more numerous restrictions
of sight distance than the most lightly traveled sections, and surfaces
of the same average width as the most lightlgr traveled sections.

In the groups carrying average daily tratfic between 3,000 and 10,000
vehicles for which divided four-lane pavements are recommended
throughout there is some evidence of a beginning of widening, still far
from adequate; and even the most heavily traveled sections, carrying
traffic in excess of 10,000 vehicles daily, average less than the desirable
four-lane width and have these inadequate widths cramped within
rights-of-way so narrow as to prohibit the essential widening.

A substantial mileage of the wider roads that account for the greater
average widths of sections carrying upward of 3,000 vehicles per day,
as shown in figure 33, are surfacuf with three-lane and fourlane, un-
divided pavements. These types of improvement, largely employed
as expedient measures in the thirties, have no place among the stand-
ards recommended by the Committee for the interregional a&ystam.
Table 17, however, accounts for 1,364 miles of three-lane and 1,181
miles of undivided four-lane pavements in the total of 3,451 miles of
pavement wider than two lanes that existed in 1942 on the highways
conforming approximately to the interregional system, and shows that
only 906 miles of these roads were then improved with divided four-
lane pavements and pavements more than four lanes wide.

Tasre 17.—Mileage of rural highways conforming to the recommended inlerregional
aystent, on which mulliple-lane pavements were compleled or under construction,
an. I, 1942, classified by traflic volume groups
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It will be observed that four-lane pavements have been provided
on & comparatively small mileugc where the traflic volume is less than
that proposed for general design of that width, Three-lane pave-
ments on other sections serve a traffic greater than that proposed by
the Committee as a criterion for four-lane divided design and con-
siderably greater than that served by other sections on which four
lanes have been provided.

It will be noted also that some sections of undivided four-lane
design serve traffic of greater volume than that for which divided
four-lane accommodation has been provided on other roads.

The fact that much of the mileage classified as providing three,
four, or more lanes does not actually provide the number of lanes

03B00—44——8
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indicated in lanes of adequate width is not brought to light by table 17.
It iz nevertheless true that much of the mileage indicated as having
four lanes is actually paved only 36 feet wide and provides, therefore,
only three lanes of the width recommmended by the Committee; and,
similarly some of the three-lane mileage shown as existin_g is little
wider than the width of two lanes of the dimension the Committee
recommends,

Assuming adoption of the eriterion recommended for the general
provigsion of four or more lanes (viz, average daily traffic exceeding
3,000 vehicles), figure 34 shows the sections of the recommended sys-
tem that should be improved with pavements of four or more lanes
and in comparison shows the existing provision on roads conforming
to the system. As will be observed, there are many sections where
the greater capacity of four lanes is recommended but where the
existing road conforming to the system provides only two or three
lanes, On the other hand, a few sections of four-lane pavement
shown as existing are located on roads which, according to the recom-
mended ecriteria, require only a two-lane pavement for adequate
improvement,

CONDITION OF CITY BTREETS

In the foregoing it has been possible to present a picture in some
detail of the physieal condition of existing rural highways conformin
approximately in location to routes of the recommended system. O
the city streets now serving as connections between the rural highways
approximating the system, it is possible t(:ﬁé;i?e no similarly getailed
account, Judged by the standards proposed, however, existing facili-
ties provided by city streets are so far from adequate that there is
little need for detailed analysis.

Like the rural roads, existing city streets approach nearest to ade-
quacy in the design of their pavements, but a widespread neglect of
maintenance has permitted much deterioration of what would other-
wise remain as structurally adequate surfaces. In relation to their
traffic volumes, many of the city streets have an over-all width less
than that provided on some of the rural roads; and, with curb parking
a prevalent condition, the width effective for the accommodation of
moving traffic commonly compares unfavorably with the correspond-
ing clear width of rural roads.

ntolerable congestion in recent years has forced some effective
enlargement of street capacity by the prohibition of parking and the
marking of one-way streets, Some minor widening of the vehicular
roadways has been achieved also by borrowing slightly from the
width of sidewalks, In a few notable cases, such az Woodward
Avenue in Detroit, and Constitution Avenue and others in Washing-
ton, D). C., broad surface streets have been created by the more heroic
means of large-scale property demolition and new right-of-way
uo%uisitinn.

ut instances are rare indeed in which the congestion of through
highways in cities has been attacked at its principal root—the frequent
grade intersection of cross streets. Instead of climinating this prinei-
pal cause of traffic delay, city authorities have generally resorted to
the installation of traffic lichts for control of the intersecting traffic
streams and the prevention of accidents, and this expedient measure
has in some c.u_sr:ﬂ%mnn so applied as to inerease rather than reduce the
obstruection of traffic.

CONBTRUCTING THE SYSTEM

uire divided fourlane pavements,
that existed in 1942,
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FioURE M.—Sections of existing roads conforming approximately
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CONDITION OF BRIDGES

Design loading—On the 29,450 miles of rural roads approximating
the location of routes of the recommended interregional system, there
are 8,435 bridges. Seven hundred and twenty of these bridges are
designed for loading inferior to the H15 standard loading of the
American Association of State Highway Officials. The greatest num-
ber, 7,040 are designed for loadings at least equivalent to the H15
standard iqa:dmr but inferior to the H20 standard loading. Onmly
675 are designed for the H20 standard loading, and of these 151, the
spans of which are 26 fect or less in length, may be considered as ade-
quate for the su]].‘;porl. of the H20-516 standard loading recommended
for bridges to be constructed on the interregional system. This
classifieation, however, is based upon the design of the existing struc-
tures and talkes no account of deficiencies resulting from depreciation.
Although the available data do not permit a definite statement, it is
probable that a substantial number of the bridges originally designed
for H15 loading, by reason of deterioration, are not now safe for the
support of vehicular loads contemplated by that standard,

forizontal clearance.—In table 18 the numbers of existing bridges
having horizontal clearances of various dimensions are given in reﬁa—
tion to the surfaced widths of the roads on which the bridgesarelocated.
This table shows that of the 8,435 existing bridges, 1,261 or nearly 15
ercent have horizontal clearance of less ﬁan 20 feet, and more than
alf of these are located on roads surfaced 20 feet or more in width,

Of the widest bridges—those with horizontal clearance of 60 feet
and more—there are 110; and 33, or 30 percent, are located on ronds
which in their existing state were surfaced with only two lanes of
more or less adequate width.

Tanre 18.—Classification of all exvisling bridges on rural roads conforming o the
recomimnended inlerregional system according to several ranges of horizontal clear-
arnce and width af approaech highway surfoce, divided end undivided
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Approximately 970 of the 8,435bridges, or more than 11 percent,
afford horizontal clearances less than the surfaced widths of the exist-
ing roads on which they are located ; and on only about 4,340, approxi-
mately half of the total number, is the horizontal clearance afforded
as much as 4 feet wider than the existing surface of the approach road.

Even in relation to the existing road widths, which, as previously
shown, are generally deficient, the clearance of existing bridges will ba
seen from this analysis to be far from satisfactory. Measured by the
standards recommended by the Committes the situation is much
WOrse.

Of the total of 8,435 bridges, 6,466 are located on roads carrying less
than 3,000 vehicles per day, for which the standards proposed provide

enerally for improvement with two-lane pavements 24 feet wide. Of
these 6,466 bridges, 2,289 are 100 feet or more in length and, according
to the standards proposed, should have horizontal clearance of 30 feet.
Only 202 of the 2,280 bridges meet this requirement. The remainder
of 4,177 bridges, which are less than 100 feet in length, to meet the
standards proposed should have horizontal clearance of 44 feet ; but
only 112 of them as presently designed meet this requirement. In
sum, therefore, only 314 of the 6,466 bridgzes now existing on roads ap-
proximating sections of the system which should be designed as 24-foot,
two-lane highways, conform to the standard lof horizontal clearance
proposed as desirable by the Committes.

On roads conforming to the system, which now serve volumes of
traffic batween 3,000 and 15,000 vehicles per day, there are 1,911 of the
total of 8,435 bridges. For these roads the recommended standards
require four-lane divided highways. Of these 1,811 bridges, 771 are
100 feet or more in length, and for these bridges the proposed standards
require a horizontal clearanee of at least 58 feet. Only 16 of the 771
bridges meet this requirement. The remainder of 1,140 bridges, which
are Eaes than 100 feet in lemgth, require, according to the proposed
standards, horizontal clearance of 83 feet, a requirement which is met
by only 17 of the existing bridges. Of the total of 1,911 bridges on
roads carrying traffic of between 3,000 and 15,000 vehicles per day,
therefore, there are only 33 that meet the'standardsof horizontal clear-
ance proposed by the Committee.

Finally, there are 58 of the 8,435 bridges on roads now carrying
traffic in excess of 15,000 vehicles per day, for which six-lane highways
are required. Thirty-three of the 58 are 100 feet or more in length and,
according to the standards proposed, should have horizontal clearance
of 82 feet. Twenty-five are less than 100 feet long and should have
horizontal clearance of 107 feet to meet the proposed standards. None
of thede bridges meets either of these requirements,

From the above analysis, therefore, it is apparent that only 347, or
4.1 percent of the total of 8,435 bridges, conform in their present
design to the standards of horizontal clearance proposed by the
Committee for bridges on the interregional systemn. To conform to
these standards all the rest would have to be widened in amounts

ing from a few to more than 70 feet.

ertical clearance—The situation in respect to vertical clearance is
much better. Of the total of 8,435 structures on all existing rural
roads approximating the recommended system, there are 8,410
which, as presently designed, are either unlimited in vertical clearance,
or provide at least the 14 feet proposed for structures on the system,
Of those that do not meet this standard, 15 provide vertical clearance
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of 13 feet, enough with a slight margin to pass vehicles of the 12%-foot
height recommended as 8 maximum. Only 10 of the existing strue-
tures provide definitely inadequate vertical clearance.

Combined standards.—In many cases the existing bridges that are
substandard in respect to horizontal or vertical clearance, or both, are
also substandard in respect to load design. Of the 8,088 bridges that
fail to meet, the recommended standards of horizontal clearance, 7,445
are inferior in loading design to the H20 standard. Of the 347
bridges that meet the recommended standards of horizontal clear-
ance, only 72 are designed for H20 loading.

These 72 bridges also provide the recommended 14-foot vertical
clearance. and are, therefore, the only bridges now existing on the
entire mileage of rural roads conforming to the recommended system
that closely approximate the standards proposed.

Next in adequacy are the remaining 603 bridges designed for H20
standard loading. All but 2 of these provide the recommended
vartical clearance, but are more or less deficient in horizontal clear-
ance. Two hundred and ten of them are long bridges (100 feet or
more in length) with deficiencies of horizontal clearance varying from
less than 5 to more than 50 feet. Three hundred and ninety-three
are short bridges (less than 100 feet long), which are deficient in
horizontal clearance by amounts varying from less than 5 to more
than 70 feet. One hundred and sixty-six of the long bridges and 376
of the short bridges are of deck-type construction. These, where
they are not greatly deficient in width, can be widened with com-
parative sase.

Drsirarie Onper anp Rare or CoNaThUoToN

1t will be apparent from the previous section on eondition of existing
roads, streets, and bridges that there iz immediate need for a vast
amount of new construction to replace inadequate facilities with the
far superior facilities described as appropriate snd essential for the
interregional system. The need, as has been suggested, arizes more
from deficiencies in the alinement, width, and access features of the
existing roads rather than from inadequacies in the structure of
existing surfaces and pavements. :

Many of the existing roads are improved with surfaces and pave-
ments of comparatively recent construetion and with normal main-
tenance, these will have a further serviceable life, under the traffic
to be expected, of from 10 to 20 years. Where this condition exists,
and other features such as eurvature, gradient, width, sight distance,
and intersection design are not seriously deficient in relation to the
traffic carried, the present roads can reasonably be continued in use
until gither the existing pavement has served out its economie life or
the traffic has increased to such a density as to eompel improvement.

Principle of minimum rate and indispensable order of construction.—
Obsolescence of the existing roads will thus determine & minimum rate
at which the interregional system should be constructed, and it may be
stated as a general principle, that—

Whenever an existing highway conforming approximately to a route
of the interregional highway system shall require reconstruction, by
reason of the deterioration of itz surface or other incapacity, the higha
way should be reconstrueted only in the loeation and to the standard
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of design necessary to make it an acceptable link in the designated

interregional highway system. ¥ "
Compliance with t{ﬁs principle, it is emphasized, will establish only

& minimum rate and indispensable order of construction of the system.
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by years.

It will doubtless be desirable to exceed this minimum rate and
depart from the indispensable order to realize earlier the benefits
of safe and unobstructed traffic flow which construction to the pro-
posed standards will insure, and, particularly in the immediate post-
war period, “to utilize productively some of the manpower and
industrial c.a.Eacit.}r then available," in accordance with the President’s
farsighted objeetive.
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An approximate evaluation of the minimum rate at which the rural
sections of the system should be constructed can be made by deter-
mining the probable economie life remaining in the surfaces and pave-
ments of existing highways conforming approximately in loeation to
routes of the system.

Figure 35 shows, by the differential segments of the 1942 ordinate,
the mileage classification of the various types of surfaces and pave-
ments existing on highways eonforming approximately to routes of the
l'ecommumlcf system on January 1, 1942, The width of the shaded
band projected from each of these segments shows by the intercept
at each subsequent annual ordinate the approximate mileage of the
several types of surfaces and pavements existing on January 1, 1942,
that will remain in economie life on January 1 of each of the several
years. The open upper portion of the diagram shows similarly the
1941 traffic density classifieation of the mileage on which surface or
pavement reconstruction will have become necessary by January 1 of
each year.

The mileage of surface or pavement reconstruetion, indicated by the
depth of the open section of the diagram (according to the scale at the
right) as likely to become necessary by January 1 of each year, includes
only the first reconstruetion of the surfaces or pavements existing on
January 1, 1942, During the period of 20 years covered by the dia-
gram, it is probable that some of the less durable surfaces constructed
in replacement of existing surfaces will themselves depreciate to the
gpint of essential reconstruction. This will depend upon the dura-

ity of surfaces and pavements constructed on the interregional
system, and the amount of secondary reconstruction that will become
necessary during the 20-year period will be reduced to a minimum by
a poliey of liberality in the selection of surface types for interregional
gystem Improvements. ;

If, in any period, as during the present war emergency, reconstrue-
tion becoming due is deferred, the amount essential will accumulate,
and when the opportunity oceurs it will be necessary to provide for an
enlarged program of reconstruction to be u:*,n:snt.inu:a\fr i
clent to meet the accumulated need, :

For example, very little of the reconstruction indicated as of prob-
able necessity by January 1, 1944, iz now being accomplished.

Accordingly, as the diagram shows, there wil% have accumulated by
the beginning of 1944 a need for the reconstruction of surfaces or
pavements on about 1,700 miles of highways conforming approxi-
mately in location to routes of the recommended system; and this
mileage will be distributed, 350 miles on sections which in 1941 earried
a daily average of 3,000 but less than 10,000 vehicles, 300 miles on
sectlons that carried between 2,000 and 3,000 vehicles, 500 miles on
sections that carried between 1,000 and 2,000 vehicles, and 550 miles
that carried in 1941 a daily traffic averaging less than 1,000 vehicles.

If the period of deferment should exte,nﬁ to January 1, 1945 or
1946, the total accumulated reconstruetion need might be increased
to 2,650 or more than 3,500 miles, respectively.

These estimated ascevmulated reconstruction needs are for rural
sections only. They represent needs accumulated by the obsolescence
of surfaces and pavements only and take no account of the greater
needs of reconstruction to provide for safe and uncbstructed traffic
flow. They must be regarded, therefore, as minimum neads,

or a period suffi-
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It is desirable to emphasize that the surfaces and pavements on the
sections of existing hichway involved in these sstimates will probably
be in absolute need of replacement by the dates indicated. They
must and will be replactd in some manner as soon as possible after
these dates, if economic and other conditions permit.

The Committee has at its disposal no data that will permit for
urban sections of the system an appraisal of minimum construction
needs similar to the foregoing estimate for rural sections. It must
be recognized, however, that the pavements of major city streets are
accumulating replacement needs in the same manner ag the surfaces
of rural roads, and that the meeting of these needs is for the same
reasone at present deferred but will be taken care of as scon as it
becomes possible to do so.

Prawning THE CoNSTRUCTION OF THE INTERREGIONAL STSTHM

If the recommended interregional system is not officially designated
and the proposed standards accepted—if, in other words, the relation
of the seetions of existing highway to a particular system of inter-
regional routes is not recognized—before the existing obsolescent
surfaces and pavements are renewed, it is probable that the recon-
struction will be planned and carried out on locations and in a4 manner
incongistent with an eventual adequate development of the inter-
regional system. This, if it should occur, would constitute a regret-
table misapplication of available highway revenues.

TRGEWCY FOR DESIGNATING AND FLANNING THE BYSTEM

It is highly important, therefore, that decisions in regard {o the
designation of the interregional system and standards for its develop-
ment be reached and generally accepted as early as possible.  1f ade-
quate plans and rights-of-way are to be ready in time to give prompt
employment when the employment need is greatest after the present
war, there is indeed no time to spare in reaching the essentinl pre-
paratory decisions.

The same urgency applies to the planning of ecity streets which
would form a }'i'a.rt of an interregional system, because as soon as it
becomes possible to do so, the reconstruction needs of these streets
will algo be met in some manner, Most probably the manner adopted
will be o gimple reconstruction of existing pavements in most cases,
unless a plan iz agreed upon in advance Fur provigion of the more
ample facilities which all the facts adduced in this report show to be
in the highest degree nece )

The planning of these eity %aciIities is no simple task. It i§ time-
consuming. It requires the most careful study, the most difficult
adjustments, the most complicated and expensive right-of-way
acquisitions, the utmost of multilateral agreement between the
various official bodies and interests eoncerned.

The essential prearrangements should be proceeding now. It will
be lamentable indeed if, for want of understanding and preplanning,
it iz found impossible to include in an early post-war program of
public works, many of these badly needed improvements of city
transportation systems.
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FLANNING NOW 1IN PROGRESH

Under the act of 1941 —Preparations for post-war construction of
the inferregional system have fortunately not been entirely neglected.
The Defense Highway Act of 1941 authorized an expenditure of
$10,000,000 of Federal funds, matched with State funds in the pro-

ortions required by the Federal Highway Act, for surveys and plans

or the future construction of highways included in the strategic net-
work of routes of principal military importance and on routes around
and into and through municipalities and metropolitan areas.

With the required State matching, this Federal provision will
probably malke possible the completion of surveys and plans for con-
struction projects totaling in cost nearly $500,000,000. The Public
Roads Administration has wisely urged upon the State highway
departments the desirability of giving high priority in the selection
of projects to be planned to those that will supply essential links in
the system of interregional routes herein recommended.

. The Federal funds authorized for this purpose have been appor-
tioned amm:? the several States as required by law, and in part have
been allotted with the approval of the Public Roads Administration
to specilic projects. The apportionment by States, the general pro-
grams of work approved, the status of allolment of the Federal funds
to projects with the corresponding estimated total cost, the mileage

of road involved in the planning projects, and the unprogramed and

unallotted balances of Federal funds, as of October 31, 1043, are
shown in table 19,

TanLe 19.—dApportionment and status of allofment of advence engineering funds,
authorized by sec. 8 of the Defense Highway Act of 1941, as of Oct. 31, 1943

Ft g Allotment to projects | Balanes avallable
Appir- 7
o thonment| g Num-| Esti- . i
ik Fedderal | ber of| mated | Federal Miles e | BAEtG
finds | proj= | total funds L
total cost i st ng projeats
Alabnena. | $208, 375 3247, 750! 3129, &75 F04, 000 F47,000)  10A.5| 384, 500| $161, 375
0,000 47,000 R T R SR A 6, &) 143, 646
N4, Z0| 101, 615 1l 40, 430 A, 0 7.4 AR, 3BL 150, 7
T2, ) 348, K00 14f 70 D] 308, BO0) ol oo it | et
260, 000) 141, 630 1df 260,000 141,680 1342 A7, 6T A7, 672
LEG, (00| 62, )28 31 115,000 50,028 {1, b | P R S 12,000
5, (00 2
2, 420
143,
, Do,
413,
ai,
0,
181,

il I, d

414, 20, 25, 3, 450 , 8
A3, 500 16,750 B 16, 500 8, 250 14, 161, 200 169, 199
063,145 281, 572| 10| 663,146 261,572 105E 14 ERD| 14 830
22 126, 200| 20 2 so0) 128, 290| . 41.1) YA TRl TE 781
122,000l aL000] 280 1M fz000l 1 vLel 181l 14T 107

! Bnbsequent detall projeat cstimates will reduce program to amount of appartionmont, $304,779,
u Public Lawi208, 7ith Cong.,"sec. 8, approved Nov. 14, 1941,

il

CONBTRUCTING THE SYSTEM 111

Tasre 19.—Apportionment and slotpe of allstment of advance engineering funds,
aculhariasd by zec, 9 of the Defensé Highway Act of 1941, az of Ocl. 31, 1945—
antinued

P“ﬁ:ﬁﬁ“ Allstrasnt to projects Sialaien AYESLE
Appar-
State Lionment Esti- Num-’r: Eati- Fro- Allot
Fedeeal | borof] mated | Federal
mated (a0 proj- | total | funds Miles n’-nm- ment to
total enat acts | oout i ng prajects
e 1
Meveds. ... ........ siar, 5a0|  ssn.ces| $07,144) 0| so.oesl gov,144] 24| $e0,30s| an, e
New Hampshire. ... 48, 7500 O7.500) 48, 730 1| #8760  M,375 1R M, 370
New Jorsey......... 127368 2ed7as| 197,068 1| esdivan 1e7oses| .aso| 1| T
MWew Maxioo . : 152, 255 173, 848| 112, 354 3| 38, 0 4, 355 1500 50,001 137,507
MNew York....... 4E2, 107[ 06, 214|482, 107 6 954204t amZ 07| 1183(.........| ...
North Corolins. .| 31, 300 6 30,5000 1B TH)  Tho4| 207,436 216,086
HNorth Dakota_ ... } SO R R R e A8 143, 900( 149, 500
(0] [ e SRR SR ! ¥ 354, 031 5 3a6, 000 183,000 OL&[_________ 158, (51
Oklahoma. _______... A TRAE | s e ol DT 174, 523| 227, 2Rl
Orsgon. ., 15 200, 200( 139,270 177-3( 36,643 A8 M3
FPennsylvania. . 1| 385 080 192, M5 B0 224, 28| 216, 87
Rhode Island 5

South Caraling i
%mlth Dakota. ...

3,918 5508

17| 282,200 150,178 1823 5, 410

13f 1256008 62,300 IIL7 2, 110 46, BRI

................................ 290, 097 40, 097

4 L5 556) A0, PdE ETL 6 7,600 43,806

Hawnll_________... = [ oeshty it ERRRET R 48, 750 44,70
Digtriet of Columbin. 1| 2x500f 11,250 (L et a7, 504
ST o R (e T . | ol LR (R e cmemeeoa]| 0L 344 40,344

20T, 302, £50)3, 863, -!}Ei El&ﬂ.ﬂ-i,ﬂ'ﬂﬁ,ﬂﬂﬂ]ﬁbmﬂﬂ-!

¥ Bubsequent detail project estimates will reduce program to smount of apportlonment, $552,081.

Although the law properly does not restrict the application of these
funds to the interregional system, the advice of the Public Roads
Administration ‘suggesting a preferential selection of projects con-
forming to the system has generally been heeded by the State highway
departments, with the result that a substantial majority of the projects
now heing surveyed and planned are of this character.

Sections of the recommended system for which planning provision
had thus been made as of October, 31 1943, are shown on the map
{fig. 36). Practically all of these projects are still in the surveying
stage of planning. 1t is highly desirable that all of them, as finally
planned in detail, shall conform in their design features either to the
standards recommended in thiz report, or to such other general
standards as shall hereafter and s artj}r be adopted by common
consent for genernl application to a system of interregional highways
formally and officially agreed upon and designated.

Under the act of 1843 —By recent legislation ® the Congress has
made additional provigion for survey and planning of post-war high-
way construction projects.  This provision authorizes expenditure in
each State for such planning purposes of an amount of the State's

1 Poble Law 148, Tath Cong., see, 3, approved July 13, 1543,
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nnobligated balance of previously apportioned Federal-aid highway
funds not to exceed its Federal-aid pro rata part of a hypothetical
national total of £50,000,000 (see table 20), such amounts to be
matched with State funds as required by the Federal Highway Act.

TanLe 20,—Apportionmend of a hypothetical $50,000,000 for posi-war highway
planning in aceordance with the act approved July 13, 1943 FPuHic Law 148,
T8th Cong., see. 8)

Amouns Amond
fc YT R T PR $1,073, 478 | New Jersey____.____.__._._ 652, P03
0.5 [ 00 R A SO 786, 604 | New Mexico_. ______.___._ R27, DGR
Arkuvimsm: .o 878, 604 | New York____ . ... ___ 2, 470, 659
Californin_______________ 2, 053, 972 | North Carolina. .. 1,236, 314
Colearadn. .o oo 921, 308 | North Dakota._ _..___..__ Th4, 651
Connectiont. - ococcceen-- al8 2104 Ohip - _______._______ 1,801,850
Delawars. ... ooooooo. 260, 000 | Oklahoma._______.____.. 1, 158, 268
P T SR R R a6, 686 | Oregon. .. .. ccceceanaa 849, 086
Georgla_ ... ....co....... 1,287, 0067|Pennsylvania__........-- 2 085, 420
TERR = o et 633, 770 | Rhode Island_ .. __...___ 250, 000
Tinols_ .o oeeeeaaaoi. 2,018 863 |Bouth Caroling. .o eeeaes 604, 354
Indiana. . .ceeeeecaeaaa.. 1,232 432|South Dakota__ .. .....-. 804, 920
1 Ty, e e e A Tonnesses. .. ... . .cc.o--- 1, 086, 441
Kansas____._... dd T R e B 3, 247, 700
Kenfuoky o oo ceee e B S RN LS A76, 968
Louisians. . __... BT L B 250, 000
I it Sl Mirghs: = o aaica 937, 386
Maryland_ _ .. _. 5 Washington___ _________._ 207, 246
Massachusetts_ _ . Weat Virginia S 563, 062
Michigan________ Wisconsin_ _ cemm=- 1,284, 327
Minnesota_______ g ih e A L B 638, 001
Mississii}pi ________ : Hiwmalline s s 250, 000
Missouri_ __._._..._._... 1,518 389| Distriet of Columbia_._.__ 250, 000
Montana__ ... ........ 1,086 240 Puetto Rico_________.._._ 253, 036
Mebrasks_ .. . .. 1 021 013 ol i
Nevads______._. i fi54, 046 L R $50,000,000
New Hampshire....._.. 250, D00

Not all of the funds thus authorized to be expended for post-war
planning can be used for that purpose, for various reasons; and as yet
the intentions of the States regarding such use of the funds authorized
have not been determined to the extent necessary to permit an esti-
mate of the amount that will probably be devoted to the authorized
Ehmning purpose. The Committee believes, however, that the State

ighway departments generally have a keen appreciation of the neces-
sity to preguru thoroughly for a prompt resumption of highway con-
struction after the war, and expects, therefore, that a substantial part
of the additional Federal funds released for planning, with essential
State-matching funds, will be used in most States for the intended
purpose. In some States it is probable that the highway departments
will prefer to reserve the unobligated Federal funds for construction
and employ State funds only for advance planning purposes. But
in either ecase, it is believed that: the recent additional provision will
result in a large and prompt increase in the expenditure for post-war
planning.

The Enmmittc‘.u advocates that a principal part of such inereased
planning effort, should he devoted to the planning of improvements
conforming substantially to the standards herein proposed on the
recommended interregional highway system.

CONSTRUCTING THE SYSTIEM

Frourk 3. —Map of the recommendsd Interreglonal system, showing the location of advance engineering projects approved Oetober 31, 1843,
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Costs oF ImproveEMeENTs PROPOSED

[t is impossible, on the basis of the very general studies made by
the Committee, to venture even an approximate estimate of the total
cost of building the entire interregional system to the standards
recommended. To be of any value whatever, such an estimate would
necessarily have to be predicated upon a far more exact determination
of the location of the routes and of the manifold conditions of topog-
raphy, soil, frequency of road intersection, traffic diversion, property
affected, ete., than it has been possible to undertake. Had it been
possible to make such precise determinations, moreover, the useful-
ness and validity of an estimate of the ultimate cost of a construction
program that must inevitably extend over a period of perhaps 20
years and be affected by unpredictable changes in the general economy,
m the habits and desires of the people, in the character of vehieles,
and in other circumstaneces, would still be highly questionable.

Construction to the standards recommended will certainly be
ﬂ:{gensive beyond the common experience in building most of the
ordinary existing roads and streets, but the merit of the expenditure
is to be judged not by such a comparison but rather by the value of
the advantages to be gained in traffic facilitation, in reduced costs
of vehicle operation, and in lowered accident rates.

COBTE IN RURAL AREAS

A large part of the construction in rural areas, however, will not
be high.ﬁ.r expensive. As previously stated, the traffic in 1941 was
less than 1,000 vehicles a day on existing roads conforming to approxi-
mately 21 percent of the total rural mileage of the system. The
system as improved in these sections will attract a somewhat greater
traffic, but the}increase to be expected will not materially affect the
design of the new facilities. Sections of the system of this general
order of traflic volume can presently be built to the standards pro-
posed at costs ranging between $40,000 and $60,000 per mile.

Rural sections of the system serving traffic averaging from 1,000
to 2,000 vehicles per day, a range characterizing 32 percent of the
existing closely conforming roads in 1941, can probably be built
to thq}pmyused standards, at present prices, for $50,000 to $70,000

er mile.
£ These two traffic ranges, it will be noted, cover half of the entire
mileage of rural roads approximating routes of the recommended
gystem,

FThe existing roads that served traffic between 2,000 and 3,000 vehi-
cles per day in 1941 made up 21 percent of the total; and the mileage of
the system as built that would probably carry traffic of this order of
density would doubtless be a somewhat larger percentage of the total.
The cost of these sections would vary considerably according to the
extent to which, on individual sections, it is necessary, in conformity
with the standards proposed, to employ divided four-lane construction,
Under the most favorable conditions, the cost of such sections would
probably be little if at all greater than that of the sections serving
traffic of between 1,000 and 2,000 vehicles per day. Where extensive
four-lane construction is required, and on sections serving traflic
approaching the upper limit of the range, the cost might closely
approximate that of completely four-laned sections.
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The latter design, required by the standards proposed for rural
sections of the system serving triffie between 3,000 and 15,000 vehicles
per day, might be required on more than 30 percent of the recom-
mended system; and it would probably result in construetion costs
ranging between $100,000 and $700,000 per mile.

An impression of the character of rural improvements obtainable
within these several cost ranges may be gained from the photographs
of recently constructed seetions of rumlghighwnjs of high standard,
presented in plates XTI and X1,

CO8TS OF URBAN SECTIONB

The costs of urban seetions of the system may be expected to vary
more widely than those of rural sections. Indication of costs in rela-
tion to traflic volume is impracticable, and the Committee attempts
only to afford an impression of the mu%e of possible costs by presenting
photographs (pls. XIII and XIV) of actual facilities representative
of various construction costs.

RaTe or ExpEsDITURE AND EMPLOYMENT ON THE SYSTEM

The provision that has been made by the Federal Government for
the planning of post-war highway improvements is unparalleled in
any other field of public construction. The highway planning work
in progress is directed to the completion of definite working plans
capable of execution at the appropriate time. There is widespread
interest in the development of plans for post-war publie works of other
kinds; but as yet the provision made for such other works does not
compare in definiteness or adequacy with that which has been made
for highway construction.

The Committee recognizes that highway construetion generally,
and improvement of the interregional system in particular, should
be planned in appropriate balance with other needed public works.
It t.ﬁercfnrc congiders the early proposal and planning of useful public
works of all kinds to be highly desirable, in order that there may be
ample opportunity to integrate them into a well-proportioned com-
posite program of essential works, to obtain the necessary statutory
sanctions, and to ready the whole program for timely execution at
the war's end.

The principle of gmvidl for the advance planning and regulated
construction of needed public works for the stabilization of industry
and the alleviation of unemployment is well established. A complete
readiness of desirable projects and a recognition of the propitious
time for their launching are essential prerequisites to a fully effective
injection of the stimulant of public works in & period when private
activity is waning or in transition from war to peacetime production.
While the unramﬁnms of public works projects in sufficient volume to
cope with the severity of the recent depression delayed the stimulation
of private activity, the eventual public works contribution to recovery
fully established the soundness of the stabilization prineiple.

Precise prediction of the time and manner of the war's end is as
difficult as an adequate description of the potentialities of forces
currently at work—forees, the resultant of which will determine the
fundamental conditions of the post-war era. These limitations,
however, need not deter the provision of plans.  Rather, the planning
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will need to be alive to a wide range of possible eonditions, and pre-
pared to cope with any conditions that may eventuate, when they
oceur. For such an approach to post-war planning, the past quarter
of a century has ]Jruviclnd important signs and guideposts.

CONBTRUCTION ACTIVITY _:JLND NATIONAL INCOME

The Committee has analyzed the records of construction during

this past period in an effort to discover the relations that have exis
between total construction volume and the aggregate economy, Tt
has attempted to identify the underlying conditions which have made
for a varying relation in amount between public and private construc-
tion; to ascertain the magnitude of Federal in relation to total public
construction expenditures; and particularly to examine the amount
and character of Federal expengitures for hichway construction in
relation to the resulting benefits and employment,. ;

Data available for these purposes, embracing the period from 1915
through 1942, are tabulated in detail in appendix VII, table 1. These
data have been eonsidered in 4-year, periods, selected to reflect the
variant relations of the several classes of construction, during two
war periods, in prosperity and in depression, and in the rising and
falling economy of the transitional periods between. The Committes
believes that among these relations will be found analogies suggestive
of a desirable pattern of expenditure for the post-war period.

The broad relations of total construction volume and the aggregate
economy are shown in table 21, which compares the total estimated
cost, of construction, ineluding work relief and maintenance, with the
nafional income in the typical periods.

Tanre 21.—Comparizon of tofal dollar volume of consfruction, public and private,
including matnlenance and work relief, wilh the national income, by periods from
1815 to 1842, inclusfue

I Eatioof total

| : Tirtal publie,
Pewrfnd t:\:l‘I’:]E!T::LI!:; and privale | constriaction !
AVOTAED constriotion: 1 | Lo mational
ANTLAl AVerage ineome
[
Adiltinue of Miltioma of

dollara dollara Fergend
43, 448 fi, 24 121
i1, 381 820 | as
i, 143 12 383 17.8
A, 887 13,91 | I7.5
51, &35 i, 043 | 11L&
&1 413 & 13.1
G0, 084 13, 466 14.K
&, BT i 9, 542 1.7
8,177 [ 1% 5

1 Including work reliel and mpintenance,

National income and construction activity associeted —Throughout
all periods from 1915 to 1942, it is apparent from table 21 that fluctua-
tions of the national income and the volume of construction activity,
both measured in dollars, have been closely linked. Rising income
has been accompanied by increasing construction sctivity. Declin-
ing construction activity has coincided with falling income. There
is also an evident tendency, when income is rising, for construetion
activity to supply in increasing measure the source of the income,

For sections of the sysiem designed for trafe of less than 1,000 whiclcﬂ!]mr day, this pieturs of an existing
road in Texas typifiea the character of constriction proposed, Consisting of & single 24 oot payement
of appropriate material, with wide shouldors and easy slapes, sueh ssetions can probably be construcked
at costs ranglng between 40 and 0 theusnod dolines per mile. depeiding mainly wpon the quantity of
grading n.udzl:.hg numbaer of grade-geparnted ntersections.

Beetions of the system designed for traflic of volumes between 1,000 and 2,000 vehiclea per day sheuld be
similar in most respects to those serving smmliler traffic valumes. but surfaced with pavements af higher
type. Cost may range between 50 and 70 tsoasand dedlars with varations in grading quantities amd
number of grade-separnted intersections. The Alabamn highway pictured above conforms apprazimately
ta the standards proposed.

Prate NI —Existing highways conforming approximately to standards proposed
for light-traffic rural sections of the syatem.
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"his view of the Enstern State Farkway near Fishkill, Mow T
prapased for mral :ﬂ'r'rir_m,s. cACTving upwards of 3,00
Ipnes are construcked as peacticnl
eapby with resnlting reduction of ecst.

£ $150, 040} per mlle. depending largaly a

ok, typibes approximately the kind of
0l vehiclosa day. Note that the
by zeparnte rondways on different prades, sach
Ench sections of the system may be bullt at coss of from 10
poa the costs of right-of-way wnd grade-sepATALIng stroptures,

Fr

All rural sgetions of the s
traflic influence of eities
representative of the Lype

nding largely upan right-of-way oxpense.

yatem carcying traflie of 10,000 or more vehicles dally are lomied within zones of
hern State Packway at Westhury, Loag T=land, is faicly
Ciosts may range from $150,000 to $700,000 por mils,

. The above view af Mot
of constroetion propased.

Frare XIT,—Existing highways conforming approximately to standards |

for heavily traveled rural sections of the svstem.

o
] T %
Fhote by Fairchild Aerlol Burvays, Tee.

This wlew of nsoction of the Henry Hudson Parkway in New Yark is representative of the fype of depressad
expreasway propossd for constowetion threagh the resdentin) seations of itips, The toat may be expected
b wary Iren 500,000 to §1,280,000 per mile depending upen property aeduisition cosrs.

The Gowanus Elevated Parkway in New York, Erpleal of elevated constructbon that may be employed
near the centers of larger cities, cost 31,000,000 per mile, A large part of the cost was made up of the right-
ol-way expense engendered by widenibg of the street in which it was bullt, Even though setractively
desiged, elevated roadways nro sesthelically undesicabls in the midst of some parts of cltles, such as
Tesldential aress. ‘They alss tend to divide a community and ta act os barriers, at l=ast psyehologically,
hetween the divided sections. This particular elevated struotars in N ow York 2 appropriately located,
however, bemasm it divided u residentlal community (on the L) from an Lnduarri:].ila:ui ek Area.

Prate XIII.—Existing express arteries conforming approximately to standards
proposed for urban seelions of the syabem.
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Fhinto by Fairehild Aeriad Sarvovs, Ins

representative of the type of river-side construetion that

Its cost was approximately §2 000,000 per mile,

-Eaat. River Drive in Manhattan is

may be desirable in other large cities,

Prare XIV-

e
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and conversely, when income is¥falling, for construction to produce
a smaller part of the reduced income.

For these tendencies there arve rveadily understandable canses,
Consbruetion aclivity makes its own demands lor the produetion of
a variety of materials, and both divectly and indirectly inerenses
employment, with consequent inerease in the income of workers,
Morveover, the normally substantial part of total construction activity
that is made up of the private consiruetion of industrial, commereial,
social, recreational and publie utility facilities 1z a barometer that
indicates by ils rise and fall the state of the economic weather, present
and to come. Made up of unceordinated ageregations of individual

“enterprise and highly responsive to ehange in the cost of funds used

for its financing, private construction activity by its inerease is
indicative of an expanding economy; by its decrease, it indicates a
recession of private enterprise, and by its own lessened demand for
the production of mut.cl'iu]l)s and for workers, it hastens the economic
dechine which follows.

In the light of this discussion of the influence of private construction
upon the national income, it is of intereat to observe in table 22 the

‘relations of the dollar volume of private and public construction,

maintenanes, and work relief to the national income in the several
d-year periods from 1915 to 1942,

In the three 4-year periods from 1915 to 1926, inclusive, the volume
of private construction rose steadily from 8.6 percent of the national
income in the first period to 14.2 percent in the third period. In
these 12 years the national income increased nearly 128 percent from
32.3 billion dollars in 1915 to 73.6 billion dollars in 1926. For 3 of
the next 4 years it increased slightly fo a maximum of 79.6 billion
dollars in 1928, and in 1930, the fourth year, dropped sharply fo
72.5 billion dollars. This was the beginning of the depression,

In the 4 years 1927 fo 1930, inclusive, the volume of all private con-
struetion averaged 13.2 percent of the national income—less than the
average of 14.2 pereent. for the preceding 4-year period. The reduced
average for the 4-year period, in itself an index of impending depres-
sion, was the result of a deeline in each of the years, markedly sharp-
ened in 1930, as [ollows:

Privals conafruction end
aradenancs in percent

Yepr: uf the tiational inceme
L et e e S et Nkl L R g VO By so-- HLB
TOaE. L . e e A ey DN - TS .
R e e e e s e TR e e T
QIS =i et e et o TR e 11. 0

For 3 of the next 4 years, during which the period percentage
reached a low value, the annual percentages continued to decline, at
firgt sharply, then more slowly to & low point in 1933, which was only
slightly exceeded in 1934, as follows:

Frivald consruction ord
MiRinaticd in pereemnd

Year: of the fearfonal incets
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Whether or not, as some sconomists believe, a too-rapi i
of commercial and industrial plant or the fear of it, wﬁadna;ﬁﬁzsi;};ﬂ
cause of the dcpre;sian, there is apparently some support in these
figures for the thesis that the ensuing decline in private construetion
activity was an important contributing factor. Certainly, however
there is no evidence in the trend of public construetion , a8 shown in
table 22, to indicate that an excessive expenditure for public works
was in any degree responsible; because such expenditures expressed
as a percentage of the national income rose scarcely at all in the
periods from 1915 to 1926, and not sufficiently to offset the decline in
private construction as the depression approached in the next 4 years,
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The figures of table 22 may suggest that an expenditure for all
classes of construetion and maintenance work approaching 18 per-
cent of the national income is somewhat excessive. A ratio of 15
percent, approximating the 28-year average of the period 1915-42
mclusive, and the 4-year average of the period 1939-42, might repm:
sent o safe and perhaps sustainable relation.

_ But if the maintenance of some such relation is assumed to be de-
girable, to be accomplished by an inerease of public construction as
private construction deereases, it will be seen g:}m table 22 that the
combined measures of Federal, State, and local governments, taken
prior to the outbreak of the war in Kurope, failed signally to attain
that end. i

The slight increase in the average ratio of the normal public con-
struction expendifure to the national income, which measured the
effort of the 4 years from 1931 to 1934, was sufficient only to raise
the ratio for all construction to 11.6 percent of the national income:
and even with the further addition nIP the early Federal relief expen-
diture, the percentage was raised only to 11.9, an average lower than
the lowest previous 4-year average, recorded in the period from 1915
to 1918, inelusive.
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In the 4 years from 1935 to'1938, the normal public construction
expenditure, expressed as a percentage of national income, actually
f:lr off sharply, and but for the increase in Federal work relief would
have produced, with the still sluggish private construction program,
& new low record for the total construction ratio. The Federal relief
program, then at its height, doubtless played a significant part in the
inerease of national income, which falteringly began in this period.

But it was not until the last 4-vear period, 1939-42, that the recov-
ery trend of national income was firmly established, and, significantly,
in this period the ratio of total construction expenditure rose to its
highest point since the onset of the depression. Averaging 14.8 per-
cent of the national income for the entire period, as shown in table 22,
the total construction ratio did not fall below 14 percent in any year
of the period, and in 1941 rose to a maximum of 16 percent coinciden-
tally with a sharp increase in the national income from seventy-seven
billion to nearly ninety-five billion dollars,

In the first 2 years of the period, reviving private construction com-
bined with a stronger public construction program and large Federal
work-relief expenditure to produce the greater total construetion
ratio. In the last 2 years, with Federal relief expenditures declining,
private construction yielded to the mounting public eonstruction
incident to preparation for the war; and after Pearl Harbor, public
construction reached its highest point of the 28-yvear period with an
expenditurs equal to 9.5 percent of a national income of nearly
$120,000,000,000. With Federal work relief at the vanishing point,
the nnuntr{v experienced in this first year of the war its nearest ap-
proach to full emplfgment in more than a decade. Significantly, the
vear 1942 provided the sole example of publie construction in aufﬁvuient.
volume to offeet a reduced volume of private construction, and this
was for purposes of destruction.

The course of these changes in the character of construction activity
and in the national income and cofstruction-income ratio is clearly

shown in table 23,

TasLe 28.—Neolional fnceme, private and public construction activily, and con-
slruction-income ralios by yeara, 1935842
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Precepts for stabilizing the economy.—From the foregoing discussion,
three definite precepts emerge to form a basic consideration in the
maintenance of a stabilized economy.

1. The principle of employing needed public works to stimulate
a waning private economy is demonstrably sound.
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2. Slatistical means exist for the advance determination and
preparation of integrated programs of public works required to
stabilize the cconomy; and the volume of such public works
employed must be sufficient to offsct the decline in the volume
of private construction activity.

3. It is important that the Federal Government reaffirm as s
permanent poliey the prineiple of cooperative provision of needed
public works as a stimulus to a waning private economy, in order
that private investment initiative may predicate its plans on the
assurance of continuity in the public practice of this policy.

_ Construction expenditure associated with economie health.—In con-
sideration of these fundamental precepts and the data previously ex-
amined, the Committes concludes that an expenditure for all classes
of construction and maintenance work, private and public, approxi-
mating 15 perecent of the national income is a condition associated
with the economic health of the country. The ratio should probably
not be permitted to rise materially above 15 percent, and any sub-
stantial decline below that figure should be regarded as a danger signal
and remedied by immediate increase of eonstruction activity, by public
stimulation when and to the extent necessary.

In the light of this suggestion it is interesting to observe what oc-
curted from the beginning of the depression onward. In the 4-vear
period 1927 to 1930, immediately preceding, the total construction
pmi_mun had involved an average annual expenditure of 17.5 percent
of the national income, of which 13.2 percent was for private constue-
tion and 4.3 percent for public construction, with maintenance included
in each ficure.

In the first 4 years of the depression, 1931 to 1934, the average
annual expenditure for private construction and maintenance dropped
sharply to an amount representing only 7.0 percent of the national
income, a decline equal to 6.2 percent of the nationsl income., To
restore the total construction and maintenance ratio to 15 percent
would have required an inerease in the total public expenditire by an
amount equal to 3.7 percent of the national income. In the 4-vear

eriod the average construction and maintenance expenditure of the
Federal Government was actually increased over the amount expended
in the period 1927-30 by an amount equal to 1,1 percent of the national
income, Of this increase, as shown by table 24, 0.3 percent was
supplied by increase of Federal-aid highway expenditures and 0.2 per-
cent by work-relief expenditures on highways. The remainder of
0.6 percent was made up of 0.4 percent for other Federal construetion
expenditures exclusive of work relief and 0.2 pereent in work-velief
expenditures.  But, at the same time that the Federal Government
was nereasing its expenditures by the amount of 1.1 percent of the
national income, expenditures for construction and maintenance by
the States and their subdivisions were reduced by an amount equal to
0.5 pereent of the national income, so that the net increase was only
0.6 percent of the national income, as compared with the 3.7 percent
increase that was needed to compensate for the deeline in private
expenditure and restore the total construetion and maintenance pro-
gram to 15 percent of the national income, As n result, the total
program dropped to 11.9 percent of the national income, and the
national income dropped from an annual average of mors than
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$75,000,000,000 in the period. 1927-30, to an annual avernge of less
than $51,000,000,000 in the period 1931-34, ,

In the next 4-year period, 1935-38, private construction and mainte-
nance activity was increased, rising from an average of 7.0 percent of
the national income for the previous period to 7.7 percent, as shown in
table 22. To have provided a total construction and maintenance
program amounting to 15 percent of the national income, a publie
expenditure equal Lo 7.3 percent of the national income would have
been necessary.  As the publie expenditure of the preceding period
{table 220 was 4.9 pereent of the national income, this would have
ealled for an inerease cqual to 2.4 percent of the national income,

As shown by table 24, the Federal expenditure was actually in-
creascil over that of the preceding period by an amount representing
1.9 pereent of the national income., No part of this increase was
provided through the normual Federal-aid highway expenditures,
Relief expenditures for highways were increased by an amount equal
to 0.6 percent of the national income, and the balance of the increase,
amounting to 1.3 percent, was provided, 0.7 percent in normal eon-
struction operations other than highway work and 0.6 percent in
reliefl expenditures for other than highway work. S

But while the Federal Government was thus mereasing its con-
struction expenditures by 1.9 percent of the national income, other
governmental expenditures for construction and maintenance de-
clined by an amount equal to 1.4 percent of the national income, so
that the net inerease in public expenditures was only (L5 percent,
which with the 0.7 percent inervase in private construction inereased
the total construction and maintenance program to only 13.1 percent
of the national income from the lowest avernge of 11.9 percent regis-
tered in the preceding period. Nevertheless the national income
increazed from an annual average of less than 51 billion in the preceding
period to more than $63,000,000,000 in the period 1935-38. Recuvagfr
was marked, but by no means assured, and unemployment was still

large.

lgt remained for the threat of war to provide the stimulus necessary
to roise the construction ralio to the 13-percent level sugrested as
desirable. The 14.8 percent ratio recorded for the 4 years from 1939
to 1942 was largely the result of expanded Federal construction
operations incident to preparation for the war and its conduct in the
first year., Private construction in this 4-year period dropped from
7.7 to 7.1 percent of the national income (table 22). Public highway
construction, including maintenance and relief work, dropped from
2.0 to 2.2 pereent of the national income (table 24). Relief expendi-
tures for other than highway work dropped from 0.8 to 0.4 percent
and non-Federal &xpanﬁilums for other construction work increased
only from 0.2 to 0.4 percent of the national income. The large
inerease occurred in Federal expenditures other than for highways,
an increase from 1.3 Lo 4.5 pereent of the national income. This
inerease was sufficient to offset the other declines and restore the total
construction ratio to an average of 14.8 percent for the 4-year period.
It was devoted largely to the eonstruction of Army camps and other
military and naval establishments and to plants for the manufacture
of munitions of war—all, in their ultimate purpose, designed to train
men and provide means for destruction. But nevertheless the effect
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of the enlarged expenditure for construction and of other expendi-
tures for arms and ammunition, wds practically to erase unemploy-
ment, and raise the national income to an unprecedented high level.

HIGHWAYS .':Nh CONBTRUCTION ACTIVITY

Federal versus local government expenditures for highways. —In respect
to highway construction and maintenance, table 24 shows that the
averape total expenditure by all agencies of government increased
steadily from one of the 4-year periods to another prior to 1931, both
in the absolute amount of the expenditure and in percentage of the
national income, reaching a maximum predepression level of nearly
1.9 billion dollars and 2.5 percent of the national income. Through
all these periods the Federal highway expenditure averaged nrﬁ}r
about 0.1 percent of the national income.

With the onset of the depression, in the period 1931-34, the Federal
(lovernment inereased its regular highway-construction expenditure
to an average for the period equal to 0.4 percent of the national income,
and to this added highway work reliel expenditures averaging for the
period 0.2 percent of the national income. The total Fe eral in-
erease, equal to 0.5 percent of the national income, was partially offset
by a decrease in the expenditure of local governments so that the net
increase, expressed as a percentage of the national income, was only
0.4 percent, and this was insufficient to prevent a decline in absolute
expenditure which reduced the total to less than 1.5 billion dollars.

In the following period, regular Federal expenditures remaining at
0.4 percent of the national income, work-relief expenditures on high-
ways increased to an annual average of 0.8 percent of the national
ineome, & Federal increase representing 0.6 percent of the national
income which was completely offset by an identical decrease in the
ration of highway expenditures by local governments, so that the
total ratio remained at 2.9 percent of the national income, the same
as in the preceding period. In absolute amount, however, the total
expenditure increased, with the national income, from less than 1.5
to o little more than 1.8 billion dollars, an amount slightly less than
the average expenditure of the last predepression paricfi_

In the last period, 193942, regular Federal expenditures [or high-
way construction were reduced to an amount representing 0.2 percent
of the national income and work relief highway expenditures to 0.5
percent of the national income, a total Federal reduction equal to 0.5

Prﬂ*cent. of the national income, which, with a further reduction in
ocal government expenditures, dropped the total highway expendi-
ture for the period to an average of 2.2 percent of the national income,
equivalent to an absolute expenditure above 1.9 billion dollars.

Beduction in local expenditures {F‘{Tset Federal ingreases.—Throughout
all of the first two 4-year periods from 1931 and for at least half of the
final period, there was need to increase public construction and main-
tenance expenditures to offset the decline in private expenditures and
provide emplogment for idle workers and idle industry. But the sub-
stantial efforts of the Federal Government to accomplish this result, in
part by the stimulation of highway-construetion activity, were inffec-
tive beeause of reductions in %ncal highway expenditures.

Nor could these reductions in loeal expenditure be justified on
grounds of reduced need of expenditure. Throughout all three 4-year
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periods there was widespread recognition of the need [or increased
effort in highway construction and maintenance,

The total number of vehicles in operation dropped slightly from the
predepression peak in the period from 1931 to 1934 but inereased
thereafter to a new peak in 1941, an 8-year Increase of 45 percent.
Total consumption of motor fuel experienced an equally rapid growth,
nsing from the depression low in 1033 of approximately 14Y hillion
gallons to nearly 24 billion gallons in 1941, an increase of 68 percent
m the 8 years. In each vear from 1932 through 1941, the gallons of
motor fuel consumed per vehicle in operation, increased, and a similar

increase was recorded for each of the 4-year periods, as shown in
table 25,

TanLe 25 —Maoter sehicles in aperation and moler fuel eonswmption {falnl annval
arerage and annual avernge per vehicle) by S-gear periods, 1831-42
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The rapidly increasing volume of motor-vehicle traffic indicated by
these figures called for a general increase in the width of highway
surfaces, Higher speeds of travel had made many of the older aline-
ments dangerous. The toll of accidents was increasing annually.
A large miﬁqugu of the roads first built was each Fear reaching the
point of desirable renewal, and maintenanee necossities wore increasing
with the mileage and age of roads previously improved.  In addition,
for at least the latter half of the three-period span, there was clear
recognition of the need for radical and expensive improvements of the
arterial approaches and main thoroughfares of cities, improvements
of great polential benefit, on which thousands of workers and o large
inrﬁ]rst.l'ial production eould have been usefully employed.

In spite of these recognized needs for highway improvement and
notwithstanding the widespread need for employment, local expendi-
tures for highways, both for construetion and maintenance, were
reduced during the depression by amounts at least equal to the
increases in Federal expenditure, so that the employment purposes
of the Federal Government were largely 'or completoly nulliﬁ:sg

Committee recommendation— Return fo tested wneiples.—To forestall
a similar deleat of any post-war effort of the Foderal Government to
provide, through highway construction, for inereased employment,
the Committes recommends a return to the testod prineiples of the
Federal Highway Aect which require {1) the Federal contribution to
construction to be matched in substantially equal amount by the
States, and (2) the States to maintain the highways built with Federal
assistance.  Whalever may he the eooperating governments, whether
State, county, or city, the Committes recommends the application
of these principles in fixing the amount of the Federal and local
contributions.

Congirwelion erpenditures fo maintain nafional ineome —For the
maintenanee of all roads and strects the Committes estimates that
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an average annual expenditure of at least $750,000,000 11'1‘11_I.w I'(P?L{Jt'f_‘d
for seversl years after the war, an amount that may “x :l{rl }L1I:>i:
ceeded in the first years to cateh up as quickly ns possible wri:..lnlm_u ;
deferred because of the gréater necessities of the m_ul_.kl : 10 mni
servatism of this estimate is indicated by the fact that hi |w4u}r ERAT|
street maintenance expenditures, clearly so rc*fn@{zmi, 1|11 Tf;. {n '"J:l"wwfi'
103942, averaged $640,000,000 por year, as sllﬁrv:ll OI‘r nf tﬁ 2 ’-;lﬁ:-
these expenditures were doubtless augmented by part o : :_113 'wl i
reliel expenditure, averaging $427,000,060 mn the same lf_'! 10d, vEI.—"G :
was made for essentially maintenanee purposes. ;Ll pos ws;
maintenanee expenditure, whatever may be its reasona :1 e ml]m“'n |:
must be made as carly as possible in order to llz‘l,l_ti- L l'{}lLil e Tu ei:l
deterioration which wartime neglect lns |:w:rm:|.,1,wi',t — it s;ﬂtll :
have first call upon the post-war current highway revenues of the

d their subdivisions. - :

Su’%ﬁi an]dibimml amount it will then be possible and dcﬁnj:;hhn, tf_}
expend for highway construction will depend upon the magnitude I'Jd
the national income and the requirements ol private construetion an
maintenance and other kinds of public construction. el

It has often been suggested that the national income shou ch n;l- th'n
allowed to fall below $100,000,000,000. (n the assumption é'& |?
is o desirable minimum, the Committes considers the expenditure o
approximately 15 percent of that sum, or mlﬁ.ﬂ_ﬂﬂ,m}ﬂ.iﬂﬂﬂ: as reason-
able and desirable for all classes of construction and mamtenance,

i ivate. k .
p“'?‘liig Hf;ilif'nllm paat e.‘:penrlir:uro for private mnst.ru::tllml almi]l
maintenance was the average of just under Elﬂ,m}[}{f)ﬂﬂ,lﬂf}?lll BOOTE Lm
in the 4 years 1927-30 (table 22). In the 4-year period Imﬁlggbl‘ll S
the war the private expenditure averaged am;mzcmm_tn! ¥ o dl't n
dollars per year. Yith due allowance for a :g,uhrarmmru 'ﬁKIP'IIl i .u-l'ltl
for housing and expecting that the couversion of wa p J_mis :.fll
reduce the construction essential for resmmption of Peacetinm ,:.m [II_S |1Er:
the Committee estimates that the [}DST.—'I.'HILI' rod L rermeng ﬂ E‘.l: 1wa [..
eonstruction will not exceed an average of $8,000,000,000 }]L.’I::rj:::ﬂ:rl ulll
8 percent of a nalional income averaging $100,000,000,000, i ;_:&t “t.] |
leave a balance of $7,000,000,000 of the desirable $15,000,000,( U_ ,E i
for all kinds of const L-m-lt ion to be employed for public construetion
intenance of all classes. )

m‘dRE:rfleE:-iﬁ:Lfgl igzin to table 24, it will be observed that in eaclr of the
4-year periods for which public construction expenditures are BLm-
marized, excepting only the period 1915-18 when ll}ghw;y 'lli1npi ove-
ment had been searcely begun and the period 19394 Ttm %{2[
preparation made its extraordinary demands, the _em;f:nf-.nn u]n;J ui
highway construction and maintenance was subst-ﬂnlﬂ_ h; equtn; o
in excess of the expenditure for all other classes of puk :i: ‘_mni ruction
and maintenance. A similar division will be observe 1&111- 8 13111‘2
relief expenditures of the three 4-year periods from 1931 to i
|T!rii51;’q‘3lia1 division of the $7,000,000,000 catimated above !rls hrl{::]ﬂﬁ
be available for all elasses of public'construction immediately a 1 gt H;
war, would allot to post-war highway construction and I'I.‘IE'L!TItLTIFlIl;’![.
3.5 ’hillimn dollars.  As will be seen [rom t-;u]:uh- 24, tIFLs :1;1.101”1 If'fu ::
stantially exceeds the largest previows sustained lnghml,y. expendi _m;rr.
Novertheless, the Commnitlee considers that all necessary preparations
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should be made for a post-war highway i
i ] ihway expenditure at that rate.
cxtraurc!;r_raryh Jmprovement of the interregional highway sysggllﬁ
FnTﬁEoﬁ;ig tln ]t,1 15 report can be counted upon to absorb any excesz that
m&s'iiitenancﬁ. ove the normal requirements of highway renewal and
wuld private construction or the requi
oul . . quirements of oth T
Fulih:'rf ]:;unsu-ur:t.mn gxce?id the estimates herein made, the {:-.;;E:ﬁjitqu?{f
ways may be reduced. In any case, however. it is beli e
that 1§gn total highway and street expenditures in sach of th f;erg
1m1rjne 1ntely following the war should not be less than £3,000,000,000
e roposed expenditure on the interregional sy&lem.—-Deduct-fﬁg $750,-
o) JIZI;[ZI[J for maintenance from an assumed minimum highway and
20 ;set fuejt?gan]dlt’tll‘]]? ué $3,000,000,000, leaves 2.25 hillion dollars for
( ;0. Lhe Committes's traffic estimates indicate that th
1ntnirrelg:1ﬂnﬂ,l highway system, improved as recommended in this reE
: ;h:l.l.f: ;r us;lrgc ai_pg}r‘nmmut-ely 20 percent of the total of street and
alie ol the country. If, therefore, apportionment,
Eﬁlﬁﬁnsﬁummn e?lxpindlt”m were to be made str.ﬁftly il; i;ﬁgtpfgpﬂ;%
rafiic served, the interregional system’s share of a total
construction expenditure of 2.25 billi K
wnﬁﬂd- e ilion dollars for all roads and streets
ut such an apportionment would ignore |
L ) gnore important r =
rani;llpg construction expenditure on the system JIL i mtiuisiﬁulwx-
pen t’1t-m e higher than the ratio of traffic served. First of these is the
au er and more urgent needs of improvement existing on the impor-
& I‘Eﬁltns constituling the system. _ The nature and urgency of these
needs have airpaﬂﬁ been described in detail. A second and equally
m:rgept reason 1s the far greater return of benefits and road-user-tax
earnings to be expected from expenditure on the system. L
On the basis of anticipated costs and traffic service, the Commit-
tee estimates that urban sectlons of the system, improved as recoms-
mended, will generate during the life of the improvements road-use-tax
revenues approximately three times as great as the cost of creating and
mantaming the improvements. The improved rural sections will
EﬂI':'[l"l]:l on the f:c.s'eru.ge., Practically double their cost.
. ese conslderations, together with the high priority of needs exi
. r i = X158t~
mgl;l on the system, bespeak the importance of its rn.piﬁ improvement
]an Justify, in the opmion of the Committee, the expenditure of at
fr:nsg,.aﬂ percent and prgfru'ubly a third of all available construction
1%1; 2!30]"[. the system. With tolal construction expenditure at the rate
{om 1I.ﬂ_j&p];‘:.llum dog]aﬁ}anmmlly, this would mean an annual expenditure
wement of the system in the amount of at 1 75
an%r axl:'efﬁrﬂ,bly £750,000,000, S e s
1th due regard for the relative needs of improveme ithi
_ : 0T : it within and
Lwilltl'!nut the system, it is the Commitiee's opinion that expenditures in
e immediate post-war years af the rate of $500,000,000 per year on
urban sections of the interregional system and 2250,000,000 per year
on rural sections are necessary, and that such expenditures would von-
stitute a practicable objective that could be ac]l-fieved, within a total
;Ii::;mtrr}ict;unﬂ expnndlt-‘:.'lm of 225 billion dollars annually, without
ardy to the essential improvement ntire r
o it g i) of other parts of the entire road
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EMPLOYMENT POSSIBILITIESG IN HIGHWAY CONSTRUCTION

Eelation of eonstruction expenditure and employment.—As bases for
an estimate of the employment that may be afforded by all highway
construction and maintenance and particularly by construetion of
the interregional system after the war, appendix VII gives in table 2
the actual man-months of direct employment on Federal, Federal-aid,
and independent State highway construction and on highway main-
tenanee by the States, by months from 1931 to 1042, incﬁ]sivn, and in
table 3, the same employment by yearly and 4-year periods, For
comparison with these employment figures, table 4 in appendix VII
shows for the same series of years and periods, the annual expenditures
of the Federal and State Governments for the construction and main-
tenanee work on which the employment recorded in tables 2 and 3 was
afforded.

From the data included in these hasic tables, expenditures per man-
vear of direet employment on construction and maintenance work and
on both classes of work combined in the proportions which actually
existed, have been computed, and are given in table 26,

Tasre 26.—Erpenditures per man-year of direct employment on Federal and Stafs
Riphway construction and Stele meintenonce, by years and j-year periods, 1881
ta 1942, inclusive

Expenditore per man-year af direet Expenditure per man-yenr af direct

employment einployment
0On Federal Om Federal
Years  |On¥edersl| o siate | and Stass fears | On¥eWmll on Buate | and Btete
highway | MEhwar | construe- highway | DIEDWAF | eonatroe
comstyup. | OMinte- | tom and comstrua. | DAlmte- | tion and
ion nance ! mainte- Hon namee ! mainte-
nanee AR
1| PO $4, 041 1,756 £, 208 $4,047 &1, 040 $2.818
LT 1,346 | 4, 02 4,468 I, 612 2, TR
2, 82 ].':Imi 1,822 4, 450 1, 747 3. 01
2 40 1,901 | 1, 760 4, 511 1,746 4, 04l
2, 520 1402 | 2,014 4, TEY 1,028 €, 287
3,183 1.553' 1,451 | 15072 S0 H3 1, B
| |
FERIOD AVERAGES
1B31-Fo . 2,052 1, 203 5, 2680 (| 199940 . ___ 4, Ban 1,88 3,225
1538 ... a, 47 L, 530 2,610
Lo b - R i, 542 1, 545 I, 5B5

! Inelwdes maintenanen of Federnlaid highways,
t Preliminary estimate,

It will be noted that in 1934 the expenditure to provide & man-yvear
of direet employment on Federal and State highway construetion was
just above $2,000, whereas in the latest complete war year this figure
Lad been almost trebled. The variation in the expenditure for direct
highway employment iz affected both by administrative policy and
the state of the national ecomomy. The low point of depression
produced the lowest expenditure per man-year of direct employment,
partly as a result of a general deflation of wages and prices. But
policy limitations of hours of work designed to strea:l emplovment
and wage ceilings fixed for various classes of work, also operated to
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reduee average divect labor earnings and, therefore, the total ex-
penditure for employment, At the same time, the nse of nmrhinei}'
and equipment was abandoned with the purpose of increasing the
relative volume of direet employment, and this was accomplighed
only at the expense of inereased total costs, a reduced total volume
of work accomplished, and a reduced employment of indirect indus-
trial labor. In subsequent vears, when wage and hour restrictions
were relaxed to closer accord with the national economic trend, there
were resulting inereases in the cost of direct employment. “In these
later years, however, there was a resumption of efficient methods of
construction, so that, despite the higher labor cost, total construetion
coste were reduced.  Moreover, the resulting stimulus both to direet
employment and to the equipment, material, and supply functions of
industry, amply demonstrated the wisdom of the later policy.

The variation in the expenditure per man-year of direct highway
employment through the period from 1931 to 1942, inclusive, in
relation to the total economy ns expressed by the national income
and to the total dollar volume of all classes nfymnst-ructiun and the
lt'gsutl.mlg nﬁr(;;;sl 91’1 the wage variation and policy decisions referred

, on over-all highway construeti ices are show .
ity ek 'ﬁ thi'rn g etion prices are shown by the com-

TanLe 27.—Indexez of nolional income, total construction dollar volume, highiny

conalruction expendilure per man-year of dire 1
bbb T e f direc! employment, and highway con-
[Hasn, 183142~ 100]

|
| | Index af
Index o | highway
cunsirue- | ennstrue-
N Irubox of | tian, mein-|  thon ex- ij‘:l?d“ of
i r!nrlrrrrll: tennnen, u_:nr]] penditure ghway
ineoime worksrelicl | per man- constroe-
dollar | year of tion prices
vl direcd po-
| plavment
854 | 5. 4 114.1 g
s | 04 104, G ﬁi
[N 4. & TG ]
ThT L 3 A0 L. 3
AZ.0 AR5 711 LD
1, 8 oL 4 | . 1 1.2
10, 4 o & 114.3 LiKl, &
U2 5 1002 | 126.3 | 2.2
LMD, & 1080 | 128.0 | 1.8
114, 4 182 | 137.4 L &
138, 1 15, 5 1351 a5
1767 | 7. 2 1686 | 154
T [ ] s | LT
3.3 Aa | a3 | L
132.1 147 A | 108, 3
[} = SRR
R e e e Sy ln0.a | L :II'IJ.I'li 1L 0

_From the regularity of the relation between the cost of providing
direct highway employment and both the total dollar volume of a
construction and the national income throughout mest of the period
it appears that natural economic forces may be depended upon to in-
duce essential variations in both wages and hours of work without the
necessity of invoking extraordinary artificial controls over cither wage
minima or working-hour maxima. The lack of agreement between
the trend of highway construction prices and the trend of total con-
struction volume in the middle thirties indicates the inadvisability
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of & sacrifice of efficient methodsdn favor of hand-labor and spread-
worls procedures. Rather, it appears highly desirnble Lo obtain a
maximum physical production of needed facilities by the most efficient
mechanical methods, applied”at reasonable wage and hour levels, and
to obtain thereby the fullest stimulus to the recovery of private in-
dustrial processes and resulting indirect employment.

Effect of price inflation.—Another important indication of these data
is the measure they afford of the probable effect of the construction
volume-price relationship on the feasibility of post-war construction.
It will be noted that no construetion volume in the entire series, other
than the cxtreme volume induced by war activity in 1942, operated
to elevate the price of highway econstruction above the levels obtnining
in the middle thirties, which were largely generated by a sacrifice of
mechanical efficiency. This record gives considerable assurance that
a large program of public construction can be undertaken after the
war at any level hnrnw that of a wartime economy without serious
;;chuctinn of the employment value of the expenditure by price in-

ation.

Direct and indirect employment.—The total employment value of any
public highway construction prograin eonsists in the primary em-
ployment ereated at the job sites and the secondary industrial employ-
ment resulting from the use of equipment, materials, supplies, and
transportation services. Both in the direct and indireet groups, wage
and hour conditions tend toward a natural variation with general
economic conditions, These natural variations affect the relative
volumes of direct and indirect employment ns well as the total em-

loyment in the same manner that construction prices are affeoted
y the total volume of construction.

Table 28 shows, for three past periods, the combined results of these
soveral variants in the amounts and costs of direct and indirect high-
way employment provided by a construction  expenditure of
£100,000,000, all of which is eventually translated into salaries
and wages.

TarLE 28— Wages and hours af work and valume of highway employment provided

by o Faderal and Siale expenditure af §1O0,00000 for construction in gach of
F selacied periods

LE0-4E 1243

Period, years. . .- ---..a iz 11-a% |
. s IR e Pin S i CEET | =
Avorage houely wage:
Drz;uumpm eni - $0. 48 | 01, 68 §0, A1
Tndireet employment. . .. ..cocoiiiinnnne- FE : &0 | 44, 52 0, 07
Diireet and [ndirect employment. . 0, M £, 78 w0, 02
Ratin, direct to indirect employnent 1: .52 § 1:E3 | 1:L.3
Man-hours employed:
Tiirsect Emptﬂfml .......... AT, D00 A3, 664, 000 A3, 510, ton
Tndirect &m DTMIL 000 | B4, 32,0000 | TS 0], 00
Lrireot and [ndirest smnployment. TR N, D00 | 127, SR, 00 1ced, 4ib, (KK
Hatio, direst to indireet cmployment. .. 1:9. 52 1:280 12,51
Average hours per manth:
Direct employInenl. . cconmmnmmrmennneoae II2| 145 ({H]
Indirest emplOYmITIEE. oo emnen o Jiks |52 117
Direet nnad indirect employment. ... ... 145 171 186
Hatia, direct to midireet employment b LA 1ol o6 1.2
Avernge maonthly wage:
[hirect empl ont. . Fi £l 10
Indirect employment 7 £l Sl
Difrect and indirect employment. ... S 51 £133 170
Ratin, direct to imdirect employment_.._ ... 1:L82 1L S 1:0.47
Man-months pmployed:
Direet pmployment. ... ki 455, 500 X2, 00 03, 400
Indiroct amployment. ... o oomeeaes. TT6, R | H17, 400 184, 000
THrest s indirect pmployment. .. ... 1, 252 300 | TR, 600 5T, 400
Ratin, direet to indirect ernplayment. L:L 70 B L:1.%0
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TasLE 28— Wages and kours of work and solume of kighwdy smplogment provided

by a Federal and Siate evpendss T 1
e da g dr—CuntinE:‘;d ihure of §100,000,000 for éonstruction tn eqch af

Piri j :
o BT R e e i L L 131-33 154041 243
Man«years emploped: &
%’L‘&T yod:
LDiireet emplorment___ . i
h{dunutem;aymem.... _______ E{?an ﬂ%m ;ﬁm
nl?_mmu mﬂnﬂ_:tjaugﬁxplnrrﬁaut H10e2, B0 42, 470 HE, m
nelicent e : 3
PRIt ﬁmr Akl em ployoent i Wi 128 1:1.80
Lireet employment H 1, 190 1, 566
§1,785 | 52 798
1, BOL &2, 04
Expenditure faq A S
Indirect snployment. . S bra.ong | S8 San, b
Dvirect and fodirest employment. o0 D00 | saoe oo
z Hautio, direct 1o im:il:e-:fu:nplu:.-nmnl.... _____ o I':l]l.ldl:?g A I.I]IJ{I% s
xpenditars per man-year of direct empdoyment. . $2, 5 | £, 168 aﬁ.gﬂ
,
i |

_ The first period, 1931-33, measures the results actua ini
in & deflated market but within the framework of :[éh};:iutgmvgﬂlglr{g
hour, and machinery-use controls. The second period, 194041 mp—:'
resents the conditions uhtainim,i during the approach to war econ-
omy. In this Eenod wage and hour conditions were at natural eco-
nomm‘lwela., the most efficient methods were emploved, and the price
trend is the logical result of the total volume of acivity. The third
period, 1942-43 (including the first 6 months of the latter year), is
shown to represent the peak of heavily inflated economy, during which
the excessive war demand for construction and industrial produstion
has greatly stimulated price levels, wages, and hours of work.

If it may be assumed that the post-war retwrn from the wartime
peak to more normal conditions of peace will reverse the trends of
the period of entrance into the war, then the period, 1940-41 ey
be considered to represent conditions most nearly approximatin
those that will obtain in the post-war years. In that event. as indi.
cated by table 25, it may be estimated that highway construetion
:111.:‘111 ;urnmh fﬂ..]?p:]’ll]xlrﬂafflyl 19,350 l?nn—ye&rs of direct and 43,120

-¥ears ol indirect employment : J
vy ploy or each $100,000,000 expended

I.TnElar the same conditions highway maintenance, as shown in
E;blfhzg’t. mn-}*d b;FexEEcLed to providn; approximately 54,500 man-years

et an G50 man-wvears of indirect ' 7
F100,000,000 expended mmuiliy. gl G
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TapLE 20— Wages and hours of work and volume of highway employment provided
by on espenditure of F100,000,000 for mointenance under assumed past-war
conditions. i

G Direet Indirect Tatal HLati, SeuE
emplayment | employment | employmant pmployment

T urly waps 11, 505 0816 $01. 616 1:1 82
ke et e 104, 176, 000 | 68,077, 000 | 152, 355, 000 14,55
Avernge hours par month . 164 182 T 1;1. 14
Averagn monthly wage. .. £40 El4g LIS 1:L.86
Mnn-manths em R : it (HH) 318, B0l 2, i) 1:0l, 49
Man-veara smpoyed. ccu e em e e e e =4, 300 24, AL, 050 :I;I}.Ir'ﬂ
A VEFAPD PEATTY BB ¢ o ommmom e oo ommo e nims 045 51,785 | £1, 254 1:1. 85
Expendifore for eonstruction (ealaries and s

S50, 600, 000 | $47, 301,000 | F100, 000, K

Wages) -
Expenditure per man-year of direct employ- |
moBR. e eedcsasEEAETE R m————————

On the basis of these estimates, the total highway program of
3 billion dollars, consisting of 2.25 billion dollars for construction and
750 million dollars for maintenance, indicated previously as the
probable essential post-war program, will afford approximately
240,000 man-years of direct employment and 1,160,000 man-years of
indireet employment.

(O these totals, the interregional system constructed at the recom-
mended rate, corresponding to an annual expenditure of $750,000,000,
would employ each year approximately 145,100 man-years direetly
and 323,400 man-years indivectly, or a total of 468,500 man-years

per year.
DISTRIEUTION OF EMFLOYMENT ON THE INTERREGIONAL SYSTEM

Centers of greatest employment need on the system. —As previously
shown in detail, there are more or less extensive sections of the recom-
mended interregional highway system in every State and in 1,056 of
the 3,076 ¥ counties of the country. It has been shown also that the
system reaches directly 587 of the 1,077 cities of 10,000 population or
more, and that the cities directly touched are those i which a large
volume of unemployment is likely to occur in the process of change
from the activities of war to those of peace. .

For purposes of direct employment, therefore, the system is well
located, and a prompt heginning of its construction cnn_‘hn the means
of employing directly substantial numbers of workers in every State
and at the points in each State where there will be the greatest em-
ployment needs.

¥ Bes foplocte 3.
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Character of direet employment.—The character of this direct employ-
ment, if it conforms to the typical highway pattern, will comprise
various classes of workers ns follows:

Hereend

Administrative, executive, and supervisory personnel S e Y
Labaor:

Bkilled ______ ot R . o e P ol e R e . 164

Intermediate_ T B e 25 2

T S T R S . LA 45, 8

Total direct employment__________ Sinaie A 100, 0

Character of indireet employment— Indirect employment will be
provided in the production, processing, and distribution of 11 general
classes of equipment and 9 basic items of material, in addition to sup-
plies for the operation and maintenance of equipment and innumer-
able minor items. The materials of highway construction are of
widespread oceurrence in nature. They emerge from farms, forests,
mines, and quarries. The major quantities of materials actually
it}q:urini_:rznt-ed in the finished highways are those of most common orig-
in. Fine and coarse aggregates, sand, gravel, stone, slag, and soil
are common to every State.  In addition to the frequent local pro-
duetion of aggregates by highway contractors, there are nearly 2,500
regular commercial producers scattersd throughout the country,

Portland cement is produced in 169 mills, prineipally in 12 seattered
States * but to a limited extent in others. = In addition to the ship-
ping mills, there are more than 25,000 retail coment outlets in the
United States, and from 1935 to 1939 no State was unaffected by the
shipments of cement. Approximately 6,600 establishments are en-
gaged in the manufacture of concrete products variously incorporated
into finished highways.

Petroleum produets derive prineipally and initially from the 18 oil-
producing States in 7 scattered regions. Highway use of petroleum
and other bituminous products is extremely general, and consists of
fuels and fuel oils, lubricants, and other products in addition to the
hituminous materials meorporated in the roads as binders. Thus,
the employment benefits resulting from the production and distribu-
tion of petroleum products for highway use are far reaching.

Similarly, in the production for highway use of large j{rmun ts of
iron and steel which are involved both in the manufacture of e uip-
ment and in the fabrication of highways, the employment values and
the stimulus to industry are both general and widespread.  The use
of lumber, lumber products, and kiln products such as brick and tile
are other examples of materials, the manufacture and transportation
of which yield widely distributed benefits,

The production and distribution of equipment and machinery is
likewise a major item in the provision of employment. The ownership
expense, exclusively for highway construction equipment, is caleu-
lated to exceed $140,000,000 annually. Repair and replacement re-
qluirurnenls are about the equal of depreciation in the long run, and
t

he unprecedented use of construction equipment during the war

emergency i8 indieative of the need for extensive replacement and
maintenance when the green light comes on again.  In all robability,
some items of construetion equipment are produced in all but a few of
the States.

® Alabama, Calitornia, Hlinois, Towa, Kansas, Michigan, Miseuri, New Yoek, Ohio, Pennsylvaniu,
‘Tennesseo, and Toxas,
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CONCLUSIONS AND RECOMMENDATIONS

All of these facts indicate that the indirect employment that could
be afforded by construction.of the proposed system would be widely
distributed throughout the entire country. In large part, moreover,
this indirect employment would be very quickly generated. 1

In addition to the benefits to be afforded by the provision of much
needed modern highway facilities, the Committee concludes that c_nr[u-
struction of the recommended interregional system will make pos.sﬂ‘}o‘
the productive utilization of a substantial part of the manpowe:
and ndustrial capacity likely to be available in the post-war period.
It nlso desires to give Eﬁucl“ emphasis to the importance of complete
readiness for an mmmediate post-war initiation of construetion as a
condition precedent to the ultimate success of any cnmprvhu:_lstwi.
public works plan which looks toward the sta bilization of the ]]FLl-l{IJItlli
meome and the preservation of prosperity in the post-war period.
The magnitude ufl the problems involved in the coordination of ||1It.v1-
regional-highway-system construction as an integral part of that plan,
in the advance planning and design of component high-priority qm-
jects, and in the acquisition of required rights-of-way, serve to em-
phasize the need for their prompt and thorough mnstdemt.mn.' :

The Committee, therefore, strongly recommends the early pro-
vigion of all required legal autherizations and statutory sauutmnsi
to permit all necessary asmlmstrat.wa preparatory measures to follow
in swift suceession, and to insure a prompt beginning of m:mmmt‘mn
on the system at the end of the war and prosecution of such construc-
tion ot the rate indicated by an annual expenditure of $750,000,000.

3500 —44—110




APPENDIX I

Porvration axo Ecowomic StatisTios By Recrows awp StaTes
TABLE 1.—Selected populalion and economic daia by regions and States
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Friune 5—The 78,800-mile system, This is the largest system investigated by the Committos

" prohibit access as to best serve the traffic for which such

APPENDIX III
MopeL LoviTer Access Hieawar Law

Recommended by the Public Roads Administration, Federal Works
Ageney

AN ACT To provide for the planning, designation, establishment, use, regula-
tion, alteration, improvement, maintengnes;, and vacation of limited access fanili-
ties; the peqguirition of lands required therefor, the restriction of intersections and
control of approaches; the establishment of locel eerviee roads; the prohibition
of certain acte thereon and provision for penalties therefor; and for other purposes.

SecrioN 1. DEcLaraTION oF PoLIcY. —The legislature hereby finds,
determines, and declares that this Act is necessary for the immediate
preservation of the public peace, health, and safety, and for the pro-
motion of the general welfare.

Sec, 2. DEFINITION OF A LIMITED ACCESS FaciLiTy.—Tor the pur-
poses of this Act, a limited access facility is defined ag a highway or
street especially designed for through traffie, and over, from, or to which
owners or occupants of abutting Emd or other persons have no right
or ensement or ooly a limited right or easement of aecess, light, air,
or view by reason of the fact t.ﬁat their property abuts upon such
limited access facility or for any other remson. Such highways or
stresls may be parkways, from which trucks, busses, and other com-
mercial vehicles shall be excluded; or they may be free ways open to
use by all customary forms of street and highway traffic.

Sgc. 3. AUTHORITY TO ESTABLISH LIMITED ACCESS FACILITIES. —The
highway authorities of the State, counties, cities, towns, and villages,
acting alone or in cooperation with each other or with any Federal,
State, or local agency of any other State having authority to partic-
ipate in the eonstruction and maintenance of highways, are hereby
authorized to plan, designate, establish, regulate, vacate, alter, im-
prove, maintain, and provide limited access facilities for public use
wherever such authority or authorities are of the opinion that traffie
conditions, present or future, will justify such special facilities—
Provided, That within cities and villages such authority shall be sub-
ject to such mumicipal consent as may be provided by law. Said
highway authorities of the State, counties, cities, villages, and towns,
in addition Lo the speeific powers granted in this aet, shall also have and
may exercise, relative to limited access facilities, any and all addi-
tional authority now or hereafter vested in them relative to high-
ways or streets within their respective jurisdictions. Said units may
regulate, restrict, or prohibit the use of such limited access facilities
by the various classes of vehicles or traffic in & manner consistent with
section 2 of this Aet.

Sme. 4. Dmsiew or Limitep acoeas FACILITY.—The highway au-
thorities of the State, county, eity, town, and village are authorized
to 5o design any limited access facility and to so regulate, restrict, or

fjaci]it.y is in-
tended; and its determination of such design shall be final. In this
143
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comiection such highway authorities are authorized to divide and
separate uny limited access facility into separnte roadways by the
construction of raised curbings, central dividing sections, or other
physical separations, or by designating such separate roadways hy
signs, markers, stripes, and the proper ﬁ]-ﬂe.fﬁl‘ such traffic by appro-
priate signs, markers, stripes, and other devices. No person shall
have any right of ingress or egress to, from, or across limited access
facilities to or from abutting lands, except at such designated points
at which access may be permitted, upon such terms and conditions
as may be specified from time to tune.

See. 5. ACQUISITION OF PROPERTY AND PROPERTY RiGHTS.—For
the purposes of this act, the highway authoritics of the Stale, county,
city, town, or village may acquire private or public property and prop-
erty vights for limited access [acilities and service roads, ineluding
rights of access, air, view, and light, by gift, devise, purchase or con-
demnation in the same manner as such units are now or hereafter may
be authorized by law to acquire such property or property rights in
connection with highways and streets within their respective jurisdic-
tions. Al property rights acquired under the provisions of this act
shall be in fee E.impl}r’z.' In econnection with the acquisition of property
or property rights for any limited access facility or portion thereof,
or service road in conneetion therewith, the State, county, city, town,
or village highway authority may, in its diseretion, acquire an entire
lot, block, or tract of land, if by so doing, the interests of the publie
will be best served, even though said eatire lot, block, or tract is not
immediately necded for the right-of-way proper.

SEC. 6. PREFERENCE OF CONDEMNATION casks.—(ourt proceed-
Ings necessary to acquire property or property rights for purposes of
this Act shall take precedence over all other causes not invol ving the
public interest in all courts, to the end that the provision of limited
access facilities may be expedited.

Spc. 7. NEW AND EXISTING FACILITIES; GRADE CHOSSING ELIMINA-
TioNs.—The highway authority of the State, county, o by, town, or
village may designate and ecstablish limited access highways as new
and additional facilities or may designate and establish an existing
street or highway as ineluded within a limited access facility. The
State or any of its subdivisions shall have authority to provide for the
elimination of intersections at grade of limited access facilities with
existing State and county roads, and city and town or village streets,
by grade separation or zervice road, or by closing oft such roads and
streets at the right-of-way boundary line of such limited access facility;
and after the establishment of any limited access facility, no highway
or street which is not part of said faeility shall intersect the same at
grade. No ecity, town, or village street, county or State highway or
other public way shall be opened inlo or connected with any such
limited access facility without the consent and provious approval of
the highway suthority in the State, county, city, town, or village
having jurisdiction over such limited access facility, Such consent
and approval shall be given only if the public interest shall be served
thereby,

' T [% eoanedimos diflenlt to obtain a fee-simple title where milmad inferests are invelved,  In =nch in-
atnnees, nn appropriste easement n perpetdity may be sulisiaelory,
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Sec. 8 AUTHORITY OF LOCAL UNITS To conspnT.—The highway
authorities of the State, city, countyy town, or village are anthorized
to enter into agreements with each other, or with the Federal Govern-
ment, respeeling the financing, planning, establishment, improvernent,
maintenance, use, regulation, or vacation of limited access facilities
or other public ways in their respective jurisdictions, to facilitate the
purposes of this Act.

See. 9. Locsl sErvIcE roans.—In connection with the develop-
ment of any limited access facility the State, county, city, town, or
village highway authorities are authorized to plan, designate, estab-
lish, use, regulate, alter, improve, maintain, and 'lr'auzl,i.e%ucu,! service
roads and streets or to designate as local serviee roads and streets
any existing road or street, and to exercise jurisdiction over service
roads in the sime manner as is authorized over limited access facilities
under the terms of this Act, if in their opinion, such local service
roads and streets are necessary or desirnble.  Such local service roads
or streets shall be of appropriate design, and shall be separated from
the limited access facility proper by means of all devices designated
as necessary or desirable by the proper authority,

Src. 10. UNLAWFUL USE OF LIMITED ACCESS FACILITIES, FPENAL-
TrEs.—It is unlawful for any person (1) to drive a vehicle over, upon,
or across any curh, cnntrnf’dividing section, or other separation or
dividing line on limited access facilities; (2) to make o left turn, o
semicirenlar, or U-turn exeept through an opening provided for that
purpose in the dividing curb section, separation, or line; (3] to drive
an¥ vehicle exeept in the proper lane provided for that purpose and
in the proper direction and to the right of the central dividing curb,
separation section, or line; (4) to drive any vehicle into the limited
aceess [ncility from a local service road except through an opening
provided for that purpose in the dividing curb or dividing section or
dividing line whicg separates such service road from the limited ac-
cess facility proper. Any person who violates any of the provisions
of thiz section is puilty of o misdemeanor and upon arrest and convie-
tion therefor shn%] be punished by a fine of not less than five dollars
{85.00) nor more than one hundred dollars ($100.00), or by imprison-
ment in the city or county jail for not less than five days nor more
than ninety days, or by both such fine and imprisonment.

Smc. 11, SEvERABILITY.—I[ any section, provision, or clause of this
act shall be declared invalid or inapplicable to any person or circum-
stance, such invalidity or inapplicability shall not be construed to
affect the portions not so held or persons or cireumstances not so
affected.  All laws or portions of laws inconsistent with the policy and
provision of this act are hereby repealed to the extent of such incon-
stﬂtenc}' in its apphication to limited access facilities provided for in
this Aet,



APPENDIX IV
Nuw York Grapk Crossive ELiviwation Acr or 1928

EECTIONS PRESCRIBING LAND ACQUISITION FROCEDURE

_Bouree: MeKinney's Consolidated Laws of New York, Annotated, Book 65,
;Jntiz'mﬂllgliffateri Laws, (1942}, title 22, sec. 7006; 183 Cumulative Annual
acket IPart.

§ TO05. AcQuISITION OF LANDS: TEMPORARY OCOUPATION

1. The public service commission shall direct the department of
public works or the railroad corporation or corporations to prepare an
accurate deseription and map of any lands which the commission may
deem necessary in the elimination of any crossing or of any land in
and to which an easement right may be deemed necessary, or of any
rights of abutting property owners the temporary appropriation of
which may be deemed by the commission to be necessary, specifying
the particular easement right. On the approval of such description
and map by sueh commission, such commission shall deliver such
deseription and map to the department of publie works and shall direct
such department to acquire such lands and easement rights by
appropriation as prescribed by this act,

2. Buch description and the original tracing of such map shall be
filed in the office of the department of public works, which shall cause
a certified copy of such description and mu,ﬁ to be filed in the office of
the departinent of state and notice of such filing to be given to the
publie service commission.

3. On the filing of sueh deseription and map in the office of the
department of state, the people of the state of New York, their officers
and agents, may immediately enter upon and take possession of the
lands so described for the purpose of the elimination of any crossing.

d-a. If the public service commission shall determine, prier to the
gervice of such deseription and map on the owner or owners of land
and easement rights, that changes, alterations or modifications of such
deseription and map as filed in the office of the department of state
should be made, it shall direct the department of public works or the
railroad corporation or corporations to prepare an amended descrip-
tion and map,  On the approval of such amended deseription and map
by the commiseion it shall be delivered to the department of public
works and filed in the office of the department of state in the same
manner as the original description and map was filed and shall there-
upont in all respects and for all purposes supersede the description
and map previously filed.

3-b. 1f the public service commission shall determine prior to the
service of such description and map on the owner or owners of land
and easemnent rights that such desciiption and map should be with-
drawn, it shall file a certificate of withdrawal in the offices of the de-
partment of public works and the department of state, Upon the
filing of such certificate of withdrawal the description and map to
which it refers shall be canceled and all rights therennder shall cease
and determine.

146

APPENDIX IV 144

4, The department of public works shall thereupon deliver to the
attorney-ceneral a ecopy of sueh desaription and map, whersupon it
shall be the duty of the attorney-general to advise and certify to the
department of public works the names of the owners of the lands so
deseribed, including the owners'of any right, title or interest in and
te such lands. The department of puhalic worls shall thereupon
cause 8 copy of such description and map, with notice of the filing
thereof in the office of the department of state, to be served on the
owner or owners of the lands and easement rights so certified by the
attorney-general and from the time of such service the appropriation
by the people of the state of the property deseribed in such notice
shall be deemed complete and, thereupon such property shall become
and be the property of the people of the state: Prowvided, however,
that in the event that the lands or interests therein set forth in such
description and map shall be owned by a municipal corporation and
used for the purposes of iImpounding, storing or transporting water
for a municipal water sugply or for the sanitary protection thereof,
such appropriation shall be subject to the express condition that the
use and oeccupation of such lands or interests therein shall not en-
danger or injure the water-supply structures or other property of
such municipal corporation or interfere with the use and operation
thereof for water supply or sanitary profection purposes.

5. Such service must be personal, if the person to be served can be
found within the state. I} the department of public works shall not
be able to serve such notice or cause the same to be served upon the
owner or owners personally within the state, after making an effort
g0 to do which such department shall deem to be reasonable and
proper, service may be made by filing such notice, deseription and
map in the office of the clerk or register of the county wherein the
property so appropriated is situated, and by eausing such notice to
be recorded in the books used for recording deeds in the office of such
clerk or register. On the filing of such notice with sueh elerk or
register, it shall be the duty of such clerk or register to record same
in the books used for recording deeds in the office of such clerk or
remister and to index the name of the person or persons to whom such
notice is directed as a grantor in an index book to be kept by such
clerk or register; and the record of such notice shall be presumptive
evidence of due service thereof.

. If service be personal, the department of public works shall
thereupon cause a copy of such notice, together with an alidavit of
due service thereof on such owner or owners, to be filed and recorded
in the same manner as provided for recording a notice served by filing
as aforesaid and it shall be the duty of such clerk or register fo record
and index seme as provided in case service is other than personal; and
the record of such notice and of such proof of persenal service ghall be
presumptive evidence of due service thereof.

7. Claims for the value of the property appropriated and for legal
damages eaused by any such appropriation may be ﬂdijusl.ed by tﬁm
department of publie works, with the approval of the railroad corpora-
tion or corporations and county or counties bearing a part of the cost
of the elimination, even though a claim has been filed with the court
of elaims, if the amount thereof can be agreed upon with the owner or
owners thereof, Upon making any such adjustment and agreement,
the department of public works shall deliver to the compiroller such
agresment and a cerlificate stating the amount due such owner on
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account of such appropriation of his land or other property and the
amount so fixed shall be paid out of the state treasury from moneys
appropriated for such climination from the proceeds of such state
bonds but not until there shall have been filed with the cotptroller,
a cerfificate of the attorney-zenernl showing the person or persons
claiming the amount so agreed upon 1o be legally entitled thereto, and
the railroad corporation or corporations and the county or counties
shall pay to the state their proportionate shares as prescribed hy this
act of any amount so agreed upon as part of the cost u?au{'-h elimination.

8. Any owner may present to the court of claims a elaim for the
value of such property appropriated and for lepal damages, as pro-
vided by law for the filing of claims with the court of claims, Awards
and judgments of the court of claims shall be paid in the same manner
as awards and judgments of that court for the acquisition of lands
generally and shall be paid out of the state treasury from Moneys
appropriated for such elimination from the proceeds of such stale
bonds, and the railroad corporation or eorporations and the COUNnty or
counties sharing in the cost of such climination, shall pay to the state
their proportionate shares as fixed by this act of any such judgment as
a part of the cost of such elimination; and if neceszary, the comptroller
shall revise or supplement his determination, as preseribed by this act,
relative to times, amounts, and manner of repayments to the stale by
such railroad corporation or corporations and ithe county or counties
bearing & part of the cost of the elimination, so as to provide for the
payment to the state of the part of such judgment chargeable hereunder
to such corporation or corporations and such county or counties.

9. The expense of such acquisition, including the cost of making
surveys and preparing deseriptions and maps of lands to be acquired,
serving notices of appropriation, making appraisals and agreements
and of searches ordered and examinations of title made by the
attorney-general, shall be deemed part of the cost of such elimination
and shall be borne in the proportions prescribed by this act.

& * # * L * *

17. If any lands, including lands under water, and easement righls,
which the public service commission may deem necezsary in the elimi-
nation of any erossing are owned by the state, sucl commission shall
deliver the approved deseription and map of such lands and easement
rights to the department of public works and shall direct such depart-
ment to make application to the board of commissioners of the land
office for the transfer of the control or jurisdiction of such lands and
easement rights to such department for the purpose of accomplishing
such elimination. Upon such application being filed, the board of
commissioners of the land office may transfer control or jurisdiction
of such lands and easement rights to the department of public works
for the purpose of accomplishing such elimination upon such terms and
condifions as such hoard may preseribe, provided, Enw&ver, that such
transfer shall not become effective until the said terms and conditions
have been accepted and approved by the officer, board, commission
or agency which had control or jurisdiction owver such lands and easge-
ment rights.

Upon such transfer being so accepted and approved, the department
of public works shall cause a certified copy of tﬁn deseriplion and map
of such lands and easement rights to be filed in the office of the depart-
:r{ﬁnt of state, and shall notify the public service commissioner of such
filings,

_elimination purposes. Payment, if any, shall be made
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15. Notwithstanding any other provision of this chapier and the acts
supplemental thereto and amendatary thereof or of any other statute
general or special o municipal corporation may grant a permit to the
department of public works to occupy, for grade crossing elimination
purpoges, any of the lands set forth and described on the map pre-
seribed by section five of this chapter which are owned by such muni-
cipal corporations, respectively, Such permit may be for permanent
or temporary occupancy as shall be determined by the department of

ublic works, and the permit shall state the purposes for which the
and is obtained, together with the terms and conditions ineluding
payment, if any, which is to be made under the permit. The permit
shall be in lien of an appropriation of land as provided in this act.
After approval by the public service commission such permit shali be
in foree and the lands may be utilized by the people of the state of
New York, their officers and ageunts, or by any railroad corporation to
which such permit may be transferred or assigned, for %nu.le crossing
] 1y the comp-
troller and paid out of the state treasury from moneys appropriated
for such elimination from the proceeds of such state bonds, after the
department of public works has filed a copy of the approved permit
with the comptroller. The railroad corporation or corporations and
the county or counties shall pay to the state their proportionate shares
S premriged by this act of the amount specified in the permit.

0. If, at or after the expiration of thirty days from the service of
the copy of such description and map and notice of the filing thereof
in the office of the department of state, the superintendent shall deem
it necessary to cause the removal of an owner or oceupant from any
lands or easement rights so acquired, he may cause the owner or occu-
pant to be removed therefrom and the possession to be delivered to
him in the same manner and by the same proceedings and before the
game officers as in the caze of A tenant ]'mldmﬁ over after the expira-
tion of his term without permission of his landlord, except as follows:
the petition shall be preceded by ten days’ notice to quit, in the form
and served in the manner preseribed by section fourteen hundred and
sixteen of the civil practice act, and Iﬂle giving of such notice ghall be
stated in the petition. The proceedings shall be brought in the name
of the superintendent as agent of the state. If any person proceeded
against shall, on return of the precept, contest the petition by an
answer raising any material issue, the &ttoﬂ}a}'—gen@m] shall be notified
and he thereafter shall represent the petitioner in the proceadings.
No execution shall issue for costs, if any, awarded against the state or
the superintendent, but they shall be psu,rt.lof the costs of the acquisi-
tion and be paid in like manner. Proceedings may be brought separ-
ately against one or more of the owners or occupants of the lands or
epsement rights, or one proceeding may be brought against all or
several of the owners or oceupants of any or all the lands or easement
rights within the territorial jurisdiction of the same justice or judge;
and in any case precepts or final orders shall effect or be made for imme-
diate vemoval of persons defaulting in appearance or In answering, or

withdrawing their answers, if any, without awaiting the trial or deci-

i f issues raised by contestants, if any. L. 1928, e. 678, §5,
3{[?1];1!&&11 L. 1929, c. 645, §§ 4, 5; L. 1929, ce. 647, 657; L. 1931, e. 711;
L. 1933, ¢. 692; L. 1937, c. 585, §§ 1, 2; L. 1940, ¢. 101, eff, March 7,
1940,

EO0— A d——11
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Basic Sraxparps or Roap axp Stavervran Desian

TASIC STANDARDE FOR RURAL SECTIONS
1. Roads.

Condition of access.—All rural sections of the system shall be estab-
lished as limited-access highways, and access to the highway shall be
permitted only at designated pointe at which facilities for safe on-
trance and exit shall be provided. There shall be no crossings of
rallways at grade, and all railways that must eross the interresional
highway shall be carried over it or under it by means of adequate
structures.

On all rural sections of the system expected to carry an average daily
traffic of 5,000 or more vehicles there shall be no crossings of other
highways at grade, and all highways that must cross the interrecional
highway shall be carried over it or under it by means of adequate
structures,

Wherever feasible on all rural sections of the system expected to
carry an average daily traffie of less than 5,000 vehicles, grade inter-
section with other highways shall be avoided and all highways that
must cross the interregional highway shall be ecarried over or under
by means of adequate struetures. [f, in any case, the grade separa-
tion of a highway intersection is not immediately feasible, all neces-
gary provision shall be made in the initial design for future conversion
to the improved design when financially feasible. This initial pro-
vision shall include public acquisition nfy private property or acquisi-
tion of control of the use and improvement of private property
essential to conversion to the improved design, Where separation of
grades at highway intersections is not feasible, and at all points
where vehicles may be expected to cross, enter, or leave the mnter
regional highway, the design shall be such as to insure a high degrea
of safety in crossing, entering or leaving it, without installation of
traflic control signals, which shall in no case be employed.

Location.—The location between control points shul{be as direct ag
feasible and shall eonform to the topography in such manner as to
avoid the appearance of forced alinement. Where four or more
traffic lanes are to be constructed, two distinet one-way roads should
be provided rather than a divided highway of fixed cross section,
wherever advantages of alinement, construction cost, or traffic facility
may be expected to result from such provision.

Alinement.—Alimement of rural sections of the eystem shall be of as
high a standard as feasible; and the speed assumed for design purpozes
for a seetion of road shall be as high as practicable, consistent with the
topography and the expected traffic volume. The desien speeds
assumed for adjacent sections of the highway shall not differ widely.

Horizontal curvature—Horizontal curvature shall be under all con-
ditions of the lowest practicable degree, and at no point sharper than
the degree shown in the column headed “Absolute maximum” in the
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i i 1 for the
i ble, corresponding to the design speed assumed fo
ggﬂtﬂgrf] 8 ﬁufurred IimIth.s are shown in the column headed “Desirable

maximum. o

TanrE 1.—Mazimun horizonial curvatures af rarions dezign speeds {rural)

Curvatore Hmits Curvatore limits

i 5 Design speed of section [~
L Abenlute | Tesirable Ahsolute | Deslrable

i imim | maximom
maximum | mexiEnm l:uammu_u .
e o : ] Deprécs
Insprees | Dy :
i Teauir J‘.M:lmaa 2.0 || B0 mibes par bour. ... g H
o mdiea R 4 | lnlllles ol B T "
Tl Tilea per Dodr. ... - b Tl e Ky oot
& miles per bear. ... § I B : .

m i re table may
F f lower degree than that shown in the above
be?jlélc;;z‘:;l:l:}? :::a meel sigﬁt-—diﬂt.&nnn requirements where a cut glope or
other ohstacle ohetructs the view across the inzide of & curve. G
Transition cureature.—All hﬂrizont{:il ujrcu]nl_f ﬁu;;.rei p‘}nnmilﬂmcls?:nﬂ;
1 ! han 2 degrees shall be
tions of the system sharper t : N e
it o of o length consistent with the design speec
;{;ﬂiﬁnzi;ﬁs tgu;::;ﬁi, the ﬂ,i,%ﬂjnmcnt of full superelevation within the
ition.,
18%%;£§£$i‘£:?cwm,—ﬁu curves sharper E‘hman!l lbdoaglieza Fc&?ﬁupﬁ
d. The maximum superelevation e 0.
?:éjt?r&l%‘:fﬁﬁn snow and ice may be expected to cause o Eilr,em;?n;
lip rery condition of the road surface, the maximum super Llrﬂiloh
sh%ﬂ b 0.08 foot per foot. On all curves the _supere]avntluigl 8 ul : 1e
zuuh as to counterbalance completely the centrifugal force of a vf ELG&:
traveling at three-fourths of the design speed of the _E\Uﬂd, Eﬁf:ﬂ’i
it shall not exceed the above st.a:tenfl &p}ﬁpﬁ?;-e. “mn?ni'gu::mh i
- ion shall be attained gradually, : r
thf;;l %ﬂehﬁﬁggﬁa in glope between longlt.t'l;dmfw} p{l}gﬁlcs separated by
he wi » shall be not greater than 1 in 200. .
m%&;ﬂ%ﬁ;&ﬁ: }En{}pn all rural sections of{Lhe E-{;Bt-em the dgﬁﬁuﬂiﬂ
L irht of 4.5 feet above any pol .
be such as to afford from a heig Py b
continuously unobstructed view ; |
Tn??:ﬁrrf&ﬁﬁhpﬂéssiug sight distances to the top of an object 4 inches

high placed on the road surface.

TapLE 2.—Minimum nonpossing sight distances that shall be provided of variows

design speeds (rural) R

anghd dfalamee 1
Deelgn speed of gection: 7 _. 00 feet
75 miles per hour. - .. e e e s b 700 feet
70 mmiles per hour___ .. _. e S Gk s e L . 600 feet
35 miles per hour. ... e S e AT D D A s B, 525 feet
80 miles per hour-_ ... S e B S L S g 450 feat
55 miles perhout ..o ie-ooooiseroooooor _ 400 feet

5 i SR ————— S et et
50 miles per hour. . :
1 Measured between ona point 4.5 fest and another 4 inchesiabave the Toad sorface.

i i tly con-
ithin these sight distances passenger vehicles as presen -
strﬂ&ﬂn can be E-t.gpped from the speeds shown, and Eruc_lfs nnﬂl‘ :]:::Er
binations can be stopped from speeds ranging from 35 ml i}lﬂ Er e e
where the sight distance is 400 feet to about 50 miles per ho
tha cirht diafanies ia 800 feet.
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On rural two-lane sections of the svs 1t 1 i
_ ET * system, whenever it is fineneiallv
fen.?‘ﬂ::k]& to do =0, the road shall be so designed in its Imriznutailli:nﬁ
verileal curvature and other features as to afford a continuously

unobstructed view for at least the follow: i i
' he oW, 3 ;
TRt e et ing distance between points

Tasre 3. —Minimum sight distances for paseing of vorious design speeds (rural)

Minimu:n sight dintonee

Design speed of section: for pazing |

65 to 75 miles per hour..______

60 milez per hour_________. B DO e g h
bk Lol o R T I s e e T
30 miles per hour_ __ et S RS R AT RET Hgg igi

! Between peduts 4.5 foet above the road urigon,

On sections so designed, drivers of vehicles moving i
speed will have the assurance of a sufficient Imgtﬁkﬂ%tr;}xig dﬁqlﬁﬂ
oncoming vehicle is In view, in which to accomplish the pass::ing of
E,n_?t-her vehicle moving in the same direction at a speed 10 to 15
miles per hour slower,  Passing at speeds above 65 miles per hour on
t:r:;h&ng l?ud? %ﬂmmll_v cannot be considered safe, unless the vehicle
lpmssgng 1aeh1;%11,eer ng at a speed considerably slower than that of the

rural two-lane sections of the system ex
average daily traffic volume of 2,000 Ve.f}?ic]ea or jﬁtﬁeiﬁmﬂ?ﬂg n?JIfz
feasible to provide the minimum passing sight distance recommended
in table 3, two lanes shall be provided for traffic in each direction

On all other two-lane sections of the system where the pmvisiu;I of
?hnl_recmnmended i passing sight distance is not financially
E}ﬂ.&'}lhlg, the longest practicable sight distance shall be provided

¥ ertical curvature—VYertical curvature on all rural sections shall be
of sutficient length over crests and in sags at underpasses to provide at
least the mimmum sight distance previously recommended for the
assumed design speed, and, in other sags, to provide for safe and
comfortable travel at the assumed design speed. i

Number and width of trafic lanes and median strips.—All rural
sections of the system expected to carry an average daily traffic of
15,000 or more vehicles shall provide three and not more than three
}a,ne:‘s for traffic moving in each direction, each lane to have a width
of 12 feet, and the lanes for traffic moving in opposite directions shall
lmﬂsie,lp?mtled b; a mefdiﬁn strip at least 15 faet wide. ‘

| rural sections of the system expected to carrv an av r dai
traffic of 3,000 bu;. less than 15,01]{'} vehicles sh&ﬁ pmﬂfﬂ (ll;;ﬁ
two lanes for traffic moving in each direction, each lane to have a
width of 12 feet; and the lanes for traffic moving in eppoesite directions
shall be separated by & median strip at least 15 foet wide, On seefions
which permit crossing or entering at grade at intersecting highways

gje ];?}’;li-:l-l L;ng-rfmﬁes,_ jhu lminﬁan strip at public road crossinge shall
’ eet wide, and o i i -pr i !
lmﬁl% i Pposite private-property entrances, at
rural sections of the system expected to carry an avers i
traffic of 2,000 but less then 3,000 vehicles shall i:mvidn :11].:% ige;is!:.di
two-lane pavement 24 feet wide. On all parts of such highways
where it is not feasible to provide a sight distance at least equal to the
IMINMUmM passing s;ght distance specified in table 3, the desion of the
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Each lane shall have a width of 12 feet, and the lanes for tmﬂ_‘m
moving in opposite directions shall be separated by a median strip
at least 4 and preferably 15 feet wide. The conversion from two to
four lanes shall be safely graduated and appropriately and con-
spieuously marked. : k

All Turnl sections of the system expected to"carry an average daily
traffic of leas than 2,000 Toﬁr:lus ghall provide a two-lane pavement
24 feet wide, . A

Transitions of median-strip width.—Where narrowing or widening
of the median strip is necessary, essential pavement alluwnmm. nh_augm
shall be accomplished over lengths sufficient to avoid hazard in ve-
hiculur operation at the design sFee:l assumed, and to avoid the
appearance of distorted or foreed alipement. :

Width of shoulders and gutters or ditches—The shoulder width gliall
be conzidered as the transverse distance from the edge of the rowl
surface or pavement to the inside of the guard rail or, in the absence of
a guard rail, to the beginning of rounding into the slope of the em-
bankment or the inside slope of the gutter or ditch.

(i rural sections of the system the shoulder width shall be 10 feet,
and this width shall be provided at all points, except as follows:

(@) In mountainous m?og‘raphy, where for reasons of expense a
10-foot width is not feasible. - : 3

(6} Where the two roadways of a divided highway are widely sepa-
rated or constructed at different elevations and left shoulders are
required, the width of such left shoulders may be less than 10 feet.

Iin no case shall the shonlder width be reduced to less than 4 feet.

In excavation, gutters or ditches of adequate capacity shall be con-
structed outside of the shoulder width provided, and the slope from
the edee of the shoulder shall be not steeper than 1 foot measured
vertically to 4 feet measured horizontally. )

Side slopes in excavation and embankment—In general, the sides of
all excavations, except in solid rock, shall have a elope not steeper
than 1 foot measured vertically to 2 feet measured horizontally, modi-
fied ns deemed desirable to meet landscape requirements. The sides
of all excavations shall be rounded at the top and bottom to merge
by eurves of natural appearance into the slopes of the adjoining land
and those of the gutter or ditch. At the ends of =ections in excavu-
tion the side slopes shall be flattened as the depth of excavation
decreases. . _

The gides of all embankments 10 feet or less in height shall have a
slope not steeper than 1 foot measured vertically to 4 feet measured
horizontally, except where the adjoining land lies on a steeper down-
ward slope or where landscape considerations may justify modification
of this requirement.

All emﬁnnltmmts more than 10 feet in height and all embankments
built on ground having a natural downward slope steeper than 1 foot
measured vertieally to 4 feet measured horizontally, shall have a slope
not steeper than 1 foot measured vertically to 2 feet measured hori-
zontally, except where the adjoining land lies on a steeper downward
slope, in which case slope protection or a relaining wall shall be
constructed. j

Gradient—The gradient of rural sections of the system shall be
adapted to the surrounding topography, the volume of traflic {espe-

e m A dmmnbram anvahimaticnet and the valative necssaty
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Tazem +—Mazrimum gradi {#r1 7
gradient limils under various trafic volumes and 1
condilions (rural) i o e

Avetage daily trafle (all vohéeles) &‘W““d'ﬁk topog. | Mazlmim
mphy

dealrable
Zim grada
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In general, extremely lon
, 8 g grades should be less steep, and ver
g;?_dii }::,nd g‘,'jl'ﬂdes tob’he traveled only in the duwnwﬁrd dirmt'.}irosl? C;rrr
1= roads may be steeper, il s limits i i
nnﬁa fg}.}nﬂ ol pc'ment.p » than the limits given in table 4, hut
tdth of right-of-way.—On rural sections of th i
: of-toag.— sect; & system, the width of
:L%f-ﬁf—way] to be acquired by purchase or outright condemnation
a, e sit all points at least sufficient to include the road surfaces or
Eid?;?:l?c.: gﬁ ﬁuedl;:lu strip, the slénufders, gutters, or ditches, and the
e & of the road, constructed in accordance with the f; i
P$Luﬂnmisnflat1nns with full allowance for the widening and iogirigrgﬂﬁ
of the traveled way and other cross-section features estimated to be-
canne I:in&:?ﬁsm wﬂihm a period of 20 years.
I addition, public control shall be obtained, either b :
i . ) p urchase or
?i;lgtl:éihg ﬁgiﬂgﬁ;t;ﬁ% D[‘&j}f ;-hﬁf%‘gqu:rem?int of highwny}rdgvnlopmeni
, ove and of suffictent width to prevent the erecti
fﬂueﬁi ﬁq;rﬁu.te sirue;;rm o;:" s}tlgn within a distance of not less than ;33
£ ouler edge of the road surface or pavement as it is I
toSbuhconatljuct-ed or converted within a period I;I' 20 year::‘% e
Su sﬁantml conformity with these right-of-way standards will re-
gau!rar t g obtainment of public control, in the manner and degree de-
'l;irm'lm to be necessary, over a strip of land not less than 224 feet
1\:’; ifn ?ré&edms?ﬁil Ithe r;ullzust hghltly traveled sections of the system to
ed initially with two-lane surf
less than 288 feet in'all other cases, i i sl
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a

Wherever feasible, it is desirable on rural sections of the system that
public control be obtained at the outset over a strip of land 300 feet
wide without regard to the expected traffic volume on the highway.

Where it is necessary at the time of construction or where it will
probably be necessary at a later date to provide service roads to per-
mit use of the interregional highway as a limited-access highway,
sufficient width for the construction of such service roads shall aleo be
included in the width of right-of-way to be initially acquired.

Foundations and bases—All road foundations and bases on rural
sections of the system shall be capable of supporting the recommended
maximum loads of vehicles as such loads are transmitted by surfaces
or pavements of adequate design, without reduction of load or speed
st any season of the year,

Surfaces and pavements.—All road surfaces and pavements on rural
gections of the system shall consist of such material and shall be of
such thickness as will enable them, when placed on bases and founda-
tions of adequate design, to support the recommended maximum loads
of vehicles, without reduction of either load or speed at any season of
the year; and shall be capable of retaining under traffic of the expected
weight, speed, and volume, with a reasonable expenditure of mainte-
nance effort, s uniformly dustless, mudless, and smooth but skid-
resistant surface.

Shoulders.—All road shoulders on rural sections of the system shall
contrast in texture and preferably in color with the adjoining surface
or pavement. They shall be capable of supporting the recommended
maximum loads of vehicles standing on them or passing onto them
infrequently and in emergency at high speed, and shall be capable of
retaining under such usage, with a reasonable expenditure of mainte-
nanee effort, a reasonably mudless and even surface, without dangerous
difference of level at the line of junction with the road surface or pave-

ment.

II. Bridges and culverts.

Definitions.—All structures of a length between abutments greater
than 20 feet, measured along the center line of the road, shall be defined
as bridges.

All bridges of a length between abutments greater than 100 feet
shall be classed as long bridges.

All bridges of a length of 100 feet or less shall be classed as short
bridges.

Aﬁ structures of a length between abutments of 20 feet or less,
measured along the cent.argiine of the road, shall be defined as culverts.

Alinement of bridges.—All bridges, wherever feasible, shall be so
located as to fit the over-all alinement and gradient of the highway
and shall be subordinated thereto. Where structural or architectural
requirements make it desirable to adjust the alinement and gradient
of the highway, the changes shall be such that the highway will meet
all the basic standards for rural sections of the system, recommended
hergin under ““I. Roads.” f E

Width of bridges —The width between vehicular curbs on all bridges

built on tangents of rural sections of the system shall be at least 6 feet

reater than the width of the surface or pavement of the approach

irhway, and the lateral distances between the edges of the pavement
of the approach highway and the faces of the vehicular curbs shall be
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On all bridges the lateral distance from the face of the eurb to the
face of the bridge rail or any structural member shall be at least 18
inches and as much more as is necessary for walk space, which shall
be provided on all long bridges.

On short bridges the lateral distance from the edge of the pavement
of the approach highway to the face of the bridge rail, any structural
member, or the curb shall be not less than the width of shoulder on
the approach highway.

On sections of the system improved with divided highways, one
bridge to accommodate both roadways and the median strip or two
separate bridges, each to accommodate one roadway, may be used,
On short bridges the two roadways shall be accommodated without
deviation from their normal alinement, and on long bridges the two
roadways shall be so accommodated if feasible. i

Where, on long bridges, the median strip is reduced in width, the
change in alinement shall be accomplished in such manner and over
such lengths as will avoid hazard in vehicnlar operation at the design
speed and the appearance of distorted or forced alinement, Where
the median strip is reduced in width over structures the two roadways
shall be separated by a raised, but moun table, dividing strip not less
than 4 fest wide.

Auwriliary lanes on bridges.—Where auxiliary lanes or desipns for
other purposes provide a pavement over bridges that extends more
than 3 feet outside the normal edge of through-traffic lanes, the
vehicular curb shall be continuous with the eurb on the approach
highway; or in the absence of an approach curh, the vehicular curb
shall be located at least 2 fest outside a line extending from the edge
of the widened pavement on the approach,

Bridges on eurves.—On all bridges on curves the clearances shall be
at least as great as those required for all other bridges, and the lateral
clearance to the face of the bridge rail or any structural member
shall be as much more as shall be necessary to maintain the minimum
sight distance used in the design of the section of highway on which
the brid.%lr; is located,

Clear height of bridges—The clear height of all bridges over the
entire width between outer eurbs shall be not less than 14 feet,

Openings under bridges—All bridges over railways shall provide a
clear height and length between abutments to be determined by
agreement with the railway companies concerned.

All bridges over public roads or highways shall provide a clear
normal distance between abutments not less than the sum of the
widths of the surfaces or pavements, median strip and shoulders or
sidewalke of the underpassing road or highway, such distance to be
clear of &ll obstruction except that a central pier may be founded
within the median strip of a divided underpassing highway if the
sides of such pier, parallel to the direction of the underpassing highway
are not less than 4 feet from the inner edges of the adjacent pavements,
All bridges over roads or highways shall provide a eclear height above
the surface or surfaces of Etﬂ underpassing road or highway of not
less than 14 feet, and of not less than 12% ?mt above the outer edges
of the shoulders of such highway.

Pavements on bridges—All portions of bridge pavements, between
lines joining the edges of the pavements of the approach highways at
the bridge, shall be of a color identical with that of the pavement on

B
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onch highway. The color of portions of bridge pavements
:;]iﬁsia vl:l,:r ::c{tu:ilcl!ll ines -:ha.ll approximate the color of the shoulders of
2.

tll%&ﬁﬁgﬁ 1&1};\5}&“3 bridges—=All bridges constructed on rural sec-
tions of the interregional highway system shall be of steel c:i' rqnl[::lrmci
concrete, and shall be designed for the standard H20-516 desi L c_r:l k-
ings specified by the American Association of State Highway Ofhicials,
as defined in appendix VI,  All short bridges shall be of deck colnsi;un-
tion, and long bridges shall preferably be of that type of onnshﬁ:ﬁn]?,

Widih of culverts —The over-all clear width of all eulverts s . @
equal to the sum of the widths of the surfaces or pu:vemem_.s,l median
strip, and shoulders of the section of the interregional highway in

ich they are installed. i
w}}i}}ﬁldﬁvﬁﬂnd highways the two roadways shall be sc-puml,e;],lovm cul-
verts, by a mmﬁrm strip of the width provided on the l."g iwq}rhap-
proaching the culvert. In the case of culverts superchar ge v.iu, ulu
earth embankment, shoulders and slopes shall be carried over the cul;
vert, identical in design with the shoulders and slopes of the approac
lugllﬁma?{nthm- cases the entire clear width shall be paved; and, betw een;l
lines joining the edges of the pavements on the ap mau]_:'tdhjgl_'mﬁys_f,h
the eulvert, the character of such paved areas shall be i entic ;ri:h ;
that of the pavement on the approach luTlhway. All portions Ec; the
pavement over culverts outside of =such lines shall approxima

; g ;

m%ﬂﬁi;ﬁf&&ﬁf;f culverts.—All culverts on rural sections of the
interregional system shall be constructed of steel, r&mfurn-:i.;i E{.rucd[‘et-n,
or stone masonry, or pipes composed of material of a pro ln e {u{ﬁ—
bility of not less than 50 years, and all culverle, regardless o ' te-
material employed, shall be designed to carry with ccrmp]iat.n E%a._e ¥
the recommended H20-S16 design loadings and the weight of ::lﬁ
supercharged embankment, as such loads and weight are transmitte
to the supporting structure.

. Underpasses. ;
Hé'ﬂﬂg widrﬁf underpasses,—All underpasses on rural sections of the
system shall provide a width for passage of the interregional h‘gl‘&‘.'“i"r
equal to the sum of the widths of the surfaces or pavements, me Eﬂ
strip, and shoulders of the interregional luﬁhwa,y_ n.ppmlachmﬁ : &
uudl:_-rpass, such width to be clear of all osbiruction nx:_.egt-ht: u.thﬂ,
central pier of the underpass structure may be founded wil! mﬂilr!
median strip of a divided highway, but the sides of such pm? pn,rLl e1I
to the direction of the interregional highway, shall be not 11133% -mlt
18 inches from the faces of nonmountable curbs which shall be 110‘I
less than 2 feet from the edges of the pavements of the interregiona
. hwg,lg._;. provision is to be made for walks, the space mu.ybbe pmwrgéleﬁ
in the clear width provided {c;lr ﬂfoe lugim-u,y or may be provide
ris adjacent thereto. ; )

beiﬁgﬁfﬁ;{g at urﬂd&fmaaﬂ.‘r,—‘rﬁera auxillary lanes or demg,ga
for other purposes provide a pavement at undererossings that extends
beyond the normal edge of through traffic lanes, the face of abut-r;lfﬂl,
walls or other support shall be at least 4 feet outside the edge of the
widened pavement.
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Widening o underpasses at eurves.—Underpasses on curves shall be
widened on the inside as necessary to maintain, free from obstruction
E?Tstiﬂe&x:‘;nﬁzh wn&ls or Mﬁﬂ supports, ?L least the minimum sight

( e desipn of the section o interregi i
on which the undcrpassrﬁ are located. e Wty
 Length of under #8es,—The length of underpasses shall be such as
to provide ample “.dii’“ width for the accommaodation of the crossing
ralway or public highway. The bridge width to be provided for
railways shall be determined by agreement with the railway com-
panies concerned. The bridge width to be provided for public high-
ways shall be determined in the same manner as previously preseribed
for }md s of like length on rural sections of the interregional system,

Clear height of underpasses.— All underpasses on rural sections of the
system shall provide a clear height above the entire paved width of
the interregional highway of not less than 14 feet, and not less than
12} feet above the outer edges of the shoulders of the highway.

Structural design.—All structures designed to earry railways over
rural sections of the interregional system shall have a load-supporti
capacily to be agreed upon with the railway companies mncermfclﬁ
All structures designed to carry crossing highways shall be designed
In agreement with the authorities in charge of such hichwavs, but in
j"lj.n cfl?n for less t._]mp the standard H15 dusjﬁ:] loading s:f:re::i ied by the
n]?];;ﬂ:]?;%%?sm”mm" of State Highway Officials and described in
IV, Access facilities.

Rural sections of the system shall be designed, wherever feasible
for provision of access to the interregional highwa & 00
important intersecting roads. g i ko n-mm

wect interchanges.—Where, at points of access on rural sections
of the system, a large volume of interchanging traffic is expected, the
lanes for traffic in each direction on the interregional highway shall
be treated as separate one-way roads, and each shall be conneeted
for both left- and right-turning movements, with the appropriate
iiT;lf{S of the mtr;m:l_-c].ing hjlghwny by means of direct, connecting

ways, separated in grade i i vi
g o o p g at all points of crossing with other

Rtgfe.t-tq;mmg aecess at grade-separated intersections.—Where, on
rural sections of the system deaigunﬁmwith four or more thmug]hm:n,lﬁc

lanes, access is to };u:g provided from grade-separated intersecting
roads, and the provision of direct connections for left- and right-
lurning movements is not feasible, ramps or connections between the
intersecting highways shall be constructed in such manner as to permit
exit from and entrance to the interregional highway by right-turning
movements only. Wherever feasible, such ramps or connections
shall be provided in the four quadrants of the intersection, each to
accommodate traffic turning from or to the interregional highway to
or from the lanes for traffic in one direction on the intersecting high-
way. If such provision is not feasible, ramps or connections for
right-turning movements only shall be provided in at least two of
the four quadrants of the intersection, one on each side of the inter-
regional hlﬁh‘#ﬂ.}f, and, wherever site topography will permit, in the
nearer quadrant for traffic approaching the intersection on the inter-
regional highway,
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Where, on rural sections of the system expected to earry an average
daily traffic of 2,000 but less than 3,000 vehicles, prades are separated
and access facilities arve to be provided, the interregional highway shall
be widened to provide two lanes for traffic moving in each direction,
the lanes for traffic moving in opposite directions shall be sur{mra,md
by a median strip at least 4 and preferably 15 feet wide, and ramps
or connections between the intersecting roads shall be provided n
the same manner a8 at grade-separated intersections with access
}'ucilit-ina, on sections of the system designed with 4 or more traffie
anes,

Where, on rural sections of the system expected to carry an average
daily traffic of less than 2,000 vehicles, grades are separated and
access facilities are to be provided, the ramps or connections between
the intersecting roads shall be constructed in such manner as to
permit exit from or entrance to the interregional highway by right-
turning movements only,

Apegss af crossings af grade—Where, on rural sections of the system
designed with four or more through-traffic lanes, access is to be
provided from an intersecting highway and it is not deemed finan-
cially feasible immediately to separate the grades of the intersection,
separate channels shall be provided for all right-turning movements,
the median strip of the interregional highway shall be not less than
40 feet wide at the intersection, and adequate space shall be provided
for all crossing and left-turning vehicles to stop elear of the through-
traflic lanes and proceed across the interregional highway or merge
with and emerge from the through traflic on the interregional highway
in safety. (See plate VIL)

Where, on rural sections of the system expected to carry an average
daily traffic of 2,000 but less than 3,000 'L'nlljliclcs, access 18 to be pro-
vided from an intersecting highway and it is not deemed financially
feasible immediately to separate the grades of the intersection, the
interregional hishway shall be widened to provide two lanes for traffic
moving in each direction, the lanes for traffic moving in opposite
directions shall be separated by a median strip at least 15 feet wide,
and the intersection shall be designed in the same manner as at grade
i:mssinga on zections of the system designed with four or more traffic

anes,

Where, on rural sections of the system expected to carry an average
daily traffic of less than 2,000 vehicles, access is to be provided from
an intersecting highway, and it is not deemed financially feasible to
geparate the grades of the interseetion, the intersection shall he
designed to provide adequate space for right-turning vehicles safely
to merge with and emerge from the through traffic on the inter-
regional highway. Such space shall also be sufficient to permit
vekicles turning left from the interregional highway to halt if neces-
sary at the center of the intersection before completing the turning
pmn?uver and to permit through traffic to pass such halted vehicles
n safety.

Alinement of ramps or connections.—Ramps at grade-separated
intersections on rural sections of the int-ermgionuﬁr system shall
{:-re:t'erﬂ.hl be designed as one-way roads separated for the whole

ength of ramp. ere two-way ramps are used, enfrances and
exits at the interregional highway and, if deemed feasible, at the



160 TNTEEREGIONAL HIGHWAYS

intersecting highway also shall be designed as one-way roads separatod

by suitable channelizing islands. Entrances and exits shall be located

at sufficient distances from the grade-separating struecture to provide
sight distances adequate for safety under the conditions of vehicular
speed to be anticipated.

All ramps and connections shall be designed to enable vehicles to
leave and enter the through-traffic lanes of each highway at 0.7 of its
design speed, except where “stop” control is necessary.  On all four-
lane sections of the system, on u,El‘l two-lane sections expected to carry
an average daily traffic of more than 2,000 vehicles, and wherever
feasible on all other two-lane sections, the curvature of ramps and
connections shall preferably not exceed 45 degrees (radius approxi-
mately 125 feet), and under no conditions shall exceed 70 degrees
(radius approximately 80 feet).  All eurves shall be eased by transition
or compounding.

Widths of pavements and shoulders and side slopes.—All ramps and
connections shall have a width of at least 16 feef if designed for one-
lane operation, and at least 26 feet if designed for two-lane operation.
Widths greater than these minima shﬂ]lgi:r:le provided on sections of
ramps and connections of sharp curvature.

A shoulder at least 6 feet and preferably 8 feet wide shall be provided
along the right side of all ramp pavements (right in the direction of
traffic movement).

Side slopes on ramps shall be not stesper than 1 foot measured
vertically to 2 feet measured horizontally, and shall be rounded at the
top and botlom to merge by curves of natural appearance with the
adjacent land slopes or shoulders.

Added space for turning maneuvers.—All rural sections of the system
shall be so designed, at the approach to entrances and exits on the
interregional highway, as to provide space outside the through-traffic
lanes of the interregional highway for emerging vehicles to decelerate
and entering vehicles to accelerate, and, in general, to maneuver as

- required go that they may safely emerge from or merge with the through
traffic stream. The added space may take the form of a taper, a pave-
ment gradually inereasing in width, or & taper combined with a lane
of full added width. Tapers shall be smoothly alined and of a length
consiztent with probable speed of travel. Where a full width of added
lane is required, it shall be at least 10 feet wide. If deemed necessary
and feasible, similar provision shall be made on the intersecting
}.li%]l:;_tr\‘r’ﬂj'.

here an exit to an inner loop is provided on one side of a grade-
separating structure and an entrance from an inner loop is provided
on the opposite side of the structure, an added lane shall be carried
over the bridge or through the underpass to connect both inner loops
and serve as added space for the maneuvers of entering and leaving
the interregional hj%wa}r.

At exits from a throngh-traffic lane, added width of pavement and
a taper shall be provided beyond the nose at the fork to enable vehicles
which start to turn off to return safely and conveniently to the through-
traffic lane if desired. A curb of high visibility siluulr{hﬁ used around
the nose at the fork and slong these widened pavements.

All pavement surfaces of ramps and connections and all added
pavement width provided for maneuvering shall contrast in color
i&nd preferably in texture with the pavement of the through-traffic
anes,
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Gradients on ramps.—The gradient on ramps shall not exceed 6
percent on upgrades and 8 percent on down ades,

Sight distance at ramps and connections.—On all ramps and connee-
tions the combination of grade,-vertical curves, alinement, and clear-
ances of lateral and corner obstructions to vision shall be such as to
provide sight distance along such ramps and connections and from
their terminal junctions along the interregional highwa; and inter-
secting road consistent with the probable speeds of vehicle operation.

At all grade intersections on rural sections of the interregional
system, vehicles approaching on the intersecting highways shall be
required, before crossing the interregional highway, to come to a
complete stop at a point off the through-trafhic lanes of the inter-
regional highway. From such point of stopping, the sight distance
in each direction along the int.errsﬁiona,l higchway and from the rear
along the interseciing highway, shall be not less than the safe st.nipmg
distance corresponding to the probable speed of traffic on each high-
way, a8 hereinbefore recommended, o .

Access for busses.—Bus stops shall be prohibited on all rural sections
of the interregional system. Aeccess connections for bus stops off
the interregional highway shall be designed to the same standards as

cess connections, :
oﬂf‘fgc:si for roadside businesses.—Roadside businesses, such as park-
ing areas, gasoline filling stations, restaurants, ete., shall be pro-
hibited from fronting directly on rural sections of the }nterreg;unnl
system. Access connections for such businesses off the interregional
highway shall be designed to the same standards as other access

conmectlons.

V. Tunnels.

Tunnels on rural sections of the interregional highway system shall
accommodate, if financially feasible, the same number and width of
traffic lanes that are provided on the highway approaching the tunnel.
Tunnels on two-lane highways shall provide si:nca for a 2-foot flush
median strip between the two lanes, and shall have an over-all width
not less than 10 feet greater than the pavement or surface width
of the highway approaching the tunnel, to provide for the 2-foot
center separation and not less than 4-foot side clearances beyond the
edges of the pavement,

nels an: divided highways shall be construeted to accommodate
the same number of lanes as the approaches, in either & single or twin
bore. In the former case the lanes for traffic in opposite directions
shall be separated by a raised but mountable median strip not less
than 4 feet wide; and the over-all width of the tunnel shall provide
space for this strip and two lateral clearances of not less than 4 feet,
in addition to the aggrezate width of traffic lanes of the same number
and width as on t.hﬂf%nig%uwa? approaching the tunnel. In the case of
twin bores, the over-all width of each bore shall be not less than 8 feat
greater than the total width of the lanes to he accommodated, as pro-
vided on the highway approaching the tunnel.

The clear height pnix'idﬁdmln tunnels shall be not less than 14 feet
ross the entire paved width, h .
lElcg\-‘;;sa.rm:iuu‘:lE. of ggudient. and curvature for tunnels shall be identical

with those previously recommended for divided highways.

Wherever their length requires, all tunnels shall be artificially ven-
tilated and lighted in such manner as to provide amply safe conditions
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of nir and light. For an appropriate distance inward fi

; 2 Or an a rom th tal
the intensity of artificial ]:g:hp provided during the day shall Iiepsoll;ﬂl-
cient to afford such a transition between outer daylight and the nor-
mal tunnel lighting as will permit safe entrance into the tunnel with
out reduction of the gpeed of vehicles,

VI. Pedestrian facilities.

On rural sections of the system pedestrian use of road su
pavements and shoulders shall be prohibited. Adequate ;ﬁiﬁiﬁ
paths shall be tﬁmwded_whenever the need justifies,

Wherever other public highways are carried over or under g rural
section of the interregional system, provision shall be made for safe
pedestrian crossing of the interregional highway, if necessary by
means of adequate walks outside the vellicuﬁw curbs of underpnsjaing
E:E]:Imd:;ag;sa :igtu:nrppas.lgm% h{ig]gcs. dAt. other points where need is

! » 8pecial pedestrian underpas : i -
necting walkways shalebe provided, e g e S

VII. Landscaping. :

On all rural sections of the syslem the design, wherever i
shall conserve desirable and irreplaceable lﬂ.IIt’]ESE:l. @ fmtt?ll‘egea:ﬁiﬁ
needless damage to desirable trees and other growth and to lake and
stream shnrlea,‘ and preserve natural sites for the development of
overlooks, pienic areas, and other desirable wayside attractions. Un-
necessary construction scars shall be avoided. Borrow pits shall not
be permitted within sight of the road unless they are adjusted and re-
covered to avoid unsightliness. All ground surfaces disturbed by
construetion shall be appropriately recovered with suitable vegetalive
ﬁgmcwth, and additional landscaping shall be done where deemed

BOESSATY.

The design, combined with re-covering of disturbed surfaces and
other landscaping, shall be planned to protect the highway against
erosion by wind and water, to reduce maintenance to a minimurm, and
to enhanee the natural appearance of the road and the wayside.

VIII. Signs and pavement markings.

The design of rural sections of the interregional systern ehall be such
:%q. gnt: ;;{3;11:43 fo a ptl:ncticﬁnlglc min%l{imm the necessity of cantionary
i pavement markings, e installation [ :
sighals shall be prohibited. g TN Ry
. 'The form, dimensions, color, and style and size of all lettering of all
signs, the legend of all cautionary signs, and the form, dimensions
character, and significance of all pavement markings shall be uniform
throughout all rural sections of the interregional system in all States.!
Route markers.—It is recommended that all interregional hi hways
be incorporated in the United States system of numbered higj}ma:,rs
and that all rural sections of the system be marked with standard
U 5 route markers appropriately illuminated or reflectorized for night
visibility. If two or mora U S numbered routes incorporate the
same section of any interregional highway, standard U S route
ITt is mmmrl-'l__lﬂrrjl:bd that the details of deslgn of all slgns and pavement markings, as beesin gonerally
S b e e SRl e oy K

Blrect nnd Hipghway Snfety; and that signs and markiogs of the charaoter ao daf
all parts of tha iuﬁn&wﬂw-tm&am in all States, : i Ay A
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markers designating each route shall be erected on the section so
incorporated, but no route markers other than standard U 5 route
n}ﬂ,:ke.m shall appear on any inteérregional highway, except at points
of exit. '

Destination signs.—On rural sections of the system, all points of
entrance or exit that are located at grade-separated intersections with
other highways shall be designated as ““interchanges,” and each shall
be identified by the name D%ni‘b single nearby important eity or area
within a ity or by the number of the intersecting highway., Warming
of approach to an interchange shall be provided by a sign located at a
suit.u.ﬁl{-. distance in advance of the interchange, bearing the legend
“(Name) interchange ahead ™

At each point of turning at each interchange, a sign shall be pro-
vided bearing the name of a single nearby important city or locality
served by the intersecting highway with which the particular ramp
connects, or the number of the intersecting highway and direction
if no peographical name is appropriate, or hoth if nﬁcrzssgxl?. Im-
mediately beyvond the interchange on the interregional highway, a
confirmatory U 8 route marker shall be placed, and also & sign show-
ing the distance to the next important city or interchange. The
size, legibility, and location of all such signs shall be appropriate for
the conditions of placement and probable speed of traffic on the in-
terregional highway. 4.

Except as u]iu?e recomimended, no direction or distance indications
shall be given at interchanges by signs on the interregional ]lighwn.;;r,
Such n,dcﬁltinnnl directions and distances as may be deemed desirable
shall be indicated by signe located at the junction of the ramp with
the intersecting highway.

At interchanges that are lichted at night, all such signs located on
the interregional highway shall be illuminated. At other interchanges
all signs shall be lluminated where feasible, or if not illuminated, shall
be reflectorized.

Signs at grade crossings.—At important grade intersections with
other highways, a similar system of signing shall be used on the in-
terregional hishway, modified as necessary to indicate also important
nearby cities or localities, or highway number and direction, or both,
in the direction of permitted left turns as well as right turns, Warn-
ing signs preparatory to such turns shall bear the legend “U § (or
Btate} (route number) ahead ™ On all hichways intersecting inter-
regional highways, appropriate signs and marking shall be installed
to provide necessary information for traflic approaching the inter-
regional highway, and to insure the maximum degree of safety to
approaching traffic and to traffic on the system,

Where traffic is required to come to a ?3111 stop before entering or
crossing an interregional highway, a stop line shall be marked on the
pavement of the intersecting highway and a standard stop sign bear-
ing the legend “Express highway' shall be erected.

ether or not a stop sign is required there shall be erected at an
appropriate advance location on the int.ersect.iﬁ highway a warning
gign bearing the legend “Express hichway ahead.”

All stop lines shall be reﬂectoﬂzelﬁ, and all stop and warning =igns
shall be ﬁluminnted where feasible, and, if not illuminated, shall be
reflectorized.
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_ At intersections of insufficient importance to require destinati
signs, a distinetive sign shall be em",fer[ at a su{mbizle distm‘izg“ilﬁt:?in-
vance to indicate merely the approach to & minor intersection,

Speed  control signs.—Wherever the design of the interregional
sKst,um provides for maximum safe speed less than 70 miles per hour
the following signs shall be provided: ;

At the beginning of a section on which{the 'maximum =afe speed
under normal conditions is between 60 and 70 miles per hour, there
shall be erected a sign henrinig the legend, ‘‘ Maximum speed 60, and
signs of this character shall be repeated at approximately 1-mile
mtervals throughout the section., At such point as a 70-mile speed
again becomes safe, a sign shall be crected bearing the legend, “"End
Bi-mile speed.” ?

At the b inning of a section on which the maximum safe speed
under normal conditions is between 50 and 60 miles per hour there
shall be erected a sign bearing the legend, “Maximum speed 50,”
followed by similar signs at ap mxinml,rﬁy L-mile intervals t.hmu.ghu::-&t.
;hn_sect-luq. At the end of such seetion one of two signs shall be used,
{1} if 70-mile speed is again safe, a sign bearing the legend ““ End 50-mile
speed,” or (2] if the section terminates in a section on which the
maximum safe speed is between 60 and 70 miles per hour, & sign bear-
ing the legend, “Maximum speed 60, followed by similar gighs
throughout that section.

Where the traffic conditions anticipated at interchanges on rural
sections of the system require reduction in gpeed below 50 miles per
hour, the safe speed shall be indicated by a sign erected at the begin-
ning crfjmugh such reduced-speed section, bearing the legend “Slow
to ——" with following signs located at appropriate intervals through-
out the section, bearing the legend “Speed ——." The end of such a
reduced-speed section shall be marked as above, according to the
safe speed permitted by the following =ection, of the highway.

Where State or local traffic regulations, rather than alinement of
the highway or traffic conditions, govern the maximum speed, such
maximum epeed limits shall be indicated at appropriate intervals by
signs bearing the legend “Speed limit ——." ;

All speed control signs shall be reflectorized for night visibility, ex-
cept at points where artificial illumination is preferable and feasible.

s lfn-':: to eontrol or prokibit passing.—At the beginning of any rural
two-lane section of the system on which the sight distance is insuffi-
cient for safe passing but more than 1,000 feet, there shall be erected
a sign bearing the legend, ““Passing unsafe,” and similar signs shall
be erected at approximately one-half mile intervals throughout the
length of the section.

At the beginning of any rural two-lane section of the system on which
the sight distance is less than 1,000 feet, there shall be erected a sigm
bearing the legend, “No passing.” At the end of such section there
sha‘ll be erected a sign bearing the legend, “End no passing zone."

. Sections on which passing is unsafe or prohibited shall be indicated
independently for each direction.

Pavement markings.—All pavement markings shall be reflectorized.

A. Lane lines: On rural two-lane sections of the system thers shall
be & continuous 4-inch, white center line. On all four- and six-lane
f]1v1dnd sections the lanes shall be defined by 4-inch, white dashed
IMes.
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Arrows, route numbers, or other pavement markings may be used
when required, particularly on four- and six-lane sections, to supple-
ment directional or other signs, but no warning or direetion Bhs;ﬂpba
conveyed by pavement marking alone.

B. No-passing zones: On _rural two-lane sections of the system a
4-inch barrier line, preferably yellow, shall be marked on the pavement
Fnra,l]cl and adjacent to the center line wherever the sight distance 1s
ess than 1,000 feet. Sueh barrier lines shall be marked independently
for each direction of traffic and shall be placed on the right of the center
line in the direction of traffic affected, Barrier lines shall be used in
conjunction with *No passing” signs above recommended.

C. Special treatment at interchanges: Where, on multilane sections,
it is desirable to confine traffic to particular lanes, as at interchanges,
continuous white lines shall be used in lien of dashed lane lines.

Location and information signe.—The use of location and information
signs shall be confined to points of general importance or significance.
Such signs shall be of such size and sg:all be so located as not to detract
from, or confuse the significance of other zigns as herein recommended.

DHseouragement of other signs and markings—On rural sections of
the interregional system that are designed in accordance with the
standards herein proposed, it is recommended that the erection of
signs and the marking of pavements, except as above proposed, be
strongly discouraged.

IX. Lighting.

At all points on rural sections of the system where traffic speeds are
required to be reduced because of merging traffic or where an unusual
degree of caution is required because of traffic or other conditions,
the interregional highway and, ae necessary, its connections, shall be
lighted by %ixed—sﬂume iﬁuminatiun to provide a maximum degree of
safety and convenienece of movement at night. In all such cases appro-
priate transitional illumination between the lighted and unlighted
sections shall be provided.

It may also be desirable to illuminate throughout their length rural
sections of the system expected to carry large volumes of traffic, par-
ti:ﬁ;_lﬂirly if the traffic includes a large percentage of commercial
venlcies. .

X. Provision for public utilities,

The erection of electric light, power, and telephone poles within the
right-of-way of rural sections of the system, except those necessary for
service of the highway or its appurtenant facilities, shall be dis-
couraged.

The construction of underground electric conduits and the laying of
water-supply and sewerage pipes and pipes for other public-utility
purposes, within the right-of-way of rural sections of the system,
except those necessary f%bl‘ the service of the highway or its appurte-
nant facilities, shall hikewise be discouraged. eTe it is mecessary
to use the right-of-way of the system for electric facilities, under-
ground construction shall be preferred to the erection of pole lines.

erever underground electrie, water, sewerage, or other facilities
are constructed within the right-of-way, they shall in no caze be con-
structed, excepl for crossing the highway, beneath any portion of the
ritght-nf-w&y to be nzed immediately or eventually for the construction
ol a pavement.
OR00—44— T2
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XI. Fences.

Wherever necessary for protection agai i
| _ nst unauthorized entry b
vehicles or pedestrians or for the echuﬂ:an of animals, fences of};de{
g:;;zﬁaa filns:g,li_ il};&l]hl?ehcmcted on rural sections of the system, at one or
i sides of the highway, on suitable i ithi e limi
gt i ghway e lines, within or at the limits of

BASIC STANDARDS FOR URBAN SECTIONS
1. Roads,

" Erﬁldﬂm of access,—All urban sections of the system =hall be estab-
ished as hmited-a.mqsa highways, and access to the highway shall be
permitted nnIly at designated points at which facilities for safe entrance
and exit shall he provided. On all such sections of the system there
RI::rlllc be jﬁ? r:m-sm;ugs of fTﬂ-i]lEﬂ._‘,-‘S or other streets and highways at
; separations of grade at intersections s
yfm;;l}s ot f%ﬁqllmte St-rll%.ll-ur{,‘ﬁ. ections shall be accomplished
ocation.—The location between control points shall be as direct ns
f{];ﬁibln' shall affect adjacent property as avorably as possible, and
B conform to the topography and propert. improvements in such
manner as to aveid the appearance of forced alinement. Consider-
ation should be given to providing two distinet one-way roads rather
than a divided } (lfh“’ﬂ}’_ of fixed cross section.
hEEsuaiwr‘e. and depression of interregional highways—Wherever, on
urban sections of the system, to avoid frequent intersection with other
streets or h;fhw:r.vs, 1t 18 necessary to elevate or depress sections of the

interregional highway of substantial continuous length. d i
H:ﬁv Im%nway, itg financially fensible, generally shnlf be ;&?ﬁiﬁ?fg

Elevation of the interregional highway shall
val ¢ ghway shall be employed as a me
of avoiding frequent grade intersection with other sbrgatgr and higﬁﬁvi.:::;
mainly under conditions which make it difficult or excessively expen-
]sllv? to obtain sufficient right-of-way for adequate depression of the
ﬁ:‘g ‘;WTL_]F. lﬁﬂemtmn of the highway, when employed, generally shall
o r:,nmp ished by means of a structure of adequate and pleasing
. Where, to avoid frequent grade intersections with other st
highways the interregional ighway is depressed, the sidﬁ?%? ﬂtig
?xcaVat.1011 shall preferably have an upwar slope not steeper than 1
?,M measured vertically to 4 feet measured horizontally. In no case
shall the sides of the excavation have o slope steeper than 1 foot
I?eaaurcd vertically to 2 feet measured horizontally. Al excavation
slopes shall be rounded at the top and bottom to merge with adjacent
ground slopes by curves of natural appearance. Where fnmrnl
ipng:a for a slope of 1 foot measured vertically to 2 feet measured
I?rlzontall:,r, 1s not available, retaining walls shall be constructed, and
the face of such walls shall preferably be at least 10 feet and in no case
lefsi]thqn 8 feet from the edge of the auter lane of the through pavement
?&?;eﬂ;jﬂ:ﬁ;gunn] highway, and at least 4 feet from any additional
ermce sireets and barrier strips —Wherever necessary for i

of property, local service stropts or ways shall be pmvi?ircd ﬂ,ﬂaiﬁr:iﬁ:
of urban sections of the interregional system. To facilitate exit from
gnd entrance to the interregional highway such streets generally shall
e designed as one-way streets, and shall be not less than 24 feet wide,
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Service streets or ways shall be separated from the slopes or border -
areas of the interregional highway by means of nonmountable curbs,
and the distance from the face of such eurb to the edge of the pavement
of the interregional highway shall preferably be not less than 15 feet
and in no case less than 10 feet.

Alinemeni —Alinement of urban seetions of the system shall be of as
high a standard as feasible; and the speed assumed [or design purposes
for a section of road shall be as high as practicable, consistent with the
tu[]mgrnph , proximity of urban improvements, and expected traffic
volume. Under urban conditions, the assumption of a design speed
higher than 50 miles per hour will usually impracticable. The
design speeds assumed for adjacent seetions of the highway shall not
differ widely.

Horizontal curvature—Horizontal curvature on urban sections of
the system shall be under all conditions of the lowest practicable
degree, and at no point sharper than hereinbefore recommended for
rural sections of the same assumed design speed.

Transition curvature—All horizontal circular curves on urban sec-
tions of the system sharper than 2° shall be approached by transi-
tion curves of a length consistent with the design speed and suffi-
cient to permit the attainment of full superelevation within the
length of transition.

uperelevation of eurpes.—On urban seetions of the system all eurves
sharper than 1° shall be sulgacmlav&ted, as hereinbefore recommended
for rural sections, except that maximum superelevation shall be 0.10
foot per foot.

Sight distance.—Sight distance on urban sections of the system shall
be at least as great as hereinbefore recommended for rural sections
of the same design speed, :

Vertieal euwrvature—Vertical eurvature on urban sections of the
system shall be as hereinbefore recommended for rural sections.

Number and width of traffic lanes and median strips.—All urban sec-
tions of the system expected to carry an average daily traffic of 20,000
or more vehicles shall be designed to provide, when it becomes neces-
sary to do so, three lanes for traffic moving in each direction, each
lane to have & width of 12 feet; and the lanes for traffic moving in
opposite direetions shall be separated by a raised median strip at
least 4 feet wide.

Urban sections of the system expected to c an average daily
traffic of less than 20,000 vehicles shall be designed to provide at least
2 lanes for traffic moving in each direction, each e to have a
width of 12 feet; and the lanes for traffic moving in opposite directions
shall be separated by a raised median strip at least 4 feet wide,

Transitions of median strip width.—Where narrowing or widening of
the median strip is necessary, essential pavement alinement changes
shall be accomplished over lengths sufficient to avoid hazard in
vehicular operation at the design speed assumed, and to avoid the
appearance of distorted or forced alinement.

houlders, curbs, and emergency standing areas.—Shoulders 10 feet
wide and contrasting in texturs and preferably in color with the
adjoining pavement, shall be constructed on urban sections of the
system, or in lieu thereof there shall be constructed, throughout the
length of such sections and adjoining the outer lanes thereof, mount-
able curbs, outside and flush with the top of which, there shall be
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provided, if financially feasible, an area not less than 10 feet wide,
which shall be reserved for the temporary accommodation of disabled
or other stationary vehieles,

Drainage.—VFor the removal of drainage from the pavements,
median strips, shoulders, or standing areas, and adjacent slopes of
urban sections of the system, an uﬂﬁcrgmund drainage system shall
be constructed, entrance to which shall be provided at suitable
intervals and in appropriate places by means of drop inlets of adequate
design and capacty, in such manner as to avoid all possible hazard
to traflic and reduction of the traffic capacity of the pavements.

Gradient.—The gradient of urban sections of the svstem shall
preferably be not steeper than 3 percent and shall in no ecase excoed
5 percent. In peneral, extremely long grades should be less steep
and very short ones may be steeper than grades of moderate length.
Grades to be traveled only in the downward direction on one-way
ronds may be steeper than the limits recommended above.

Wadth of right-of-way.—The right-of-way to be acquired for urban
sections of the interregional system shall be at least sufficient to
permif the construction of pavements, median strips, areas for decel-
eration, acceleration, and maneuvering, standing areas, side slopes,
ramps, retaining WEL]']S, barrier strips, and service streets, or such of
these facilities as may be required at any point, all constructed in
accordance with the foregoing recommendations, The required right-
of-way shall be aequired in its entirety by outright purchase or
condemnation in accordance with the need for the planned ultimate
development of the highway.

Foundations and bases, surfaces, and pavements.—All road founda-
tions and bases, and all road surfaces nmi pavements on urban sections
of the system shall conform to the basic standards hereinbefore
recommenided for foundations, bases, surfaces, and pavements on
rural sections of the system.

I1. Bridges and culverts,

Diefinitions.—All structures shall be classed as long bridges, short
bridges, or culverts as hersinbefore recommended for rural sections of
the system.

Alwmement of bridges.—All bridges, wherever feasible, shall be =0
located as to fit the over-all alinement and gradient of the highway
and shall be subordinated thereto. Where structural or architectural
requirements malke it desirable to adjust the alinement and gradient
of the highway, the changes shall be such that the highway will
meet all the basie standards for urban sections of the system recom-
mended herein under “I. Roads.”

Width of bridges.—The width between vehicular eurbs on all bridges
built on tangents of urban sections of the system shall be at least 4
feet greater than the width of the pavement of the approach highway,
and the lateral distances between the edges of the pavement of the
approach highway and the faces of the vehieular curbs shall be at
least 2 feet. Where the approach pavements have curbs adjoining
the outer lanes thereofl, curbs on the approaches and on the bridge
shall be eontinuous.

On all bridges the lateral distance from the face of the curb to the
face of the bridge rail or any structural member shall be at least 18
inches and as much more as is necessary for walk sEacc. Where
curbs on a bridge are continuous with eurbs adjoining the outer lanes
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In all other cases the entire clear wid th shall be paved ; and, between
lines joining the edges of the pavements on the approach highways
at the culvert, the character of such paved areas shall be identical
with that of the pavement on the approach highway. All portions of
the pavement outside of such lineg shall approximate the color of the
shoulders or emergeney standing areas,

design of euwlverts —All culverts shall be structurally de-

signed as hereinbefore recommended for culverts on rural sections of
the system,

ITI. Underpasses.

All underpasses on urban sections of the systemn shall be designed to
the same standards as hereinbefore recommended for rural sections of
the system, except that structures designed to carry crossing highways
shall in no case be designed for less than the standard H20 %uading
gpecified by the American Association of State Highway Officials, as
described in appendix VI, and the bridge width shall be sufficient to
accommodate necessary sidewalks outside of the vehicular curbs,
References to shoulders in the standards recommended for rural sec-
tions shall be interpreted as applying to either shoulders or emergency
standing areas on urban sections of the system,

IV, Access facilifies,

Urban sections of the system shall be designed for provision of
access to the interregional highway only at the more importent inter-
secting roads or streots,

Direct interchanges.—Where, at points of access on urban sections
of the system, a large volume of interchanging traffic is expected,
provision for direct interchange, by both left- nn{[fr’lght-—t.urning move-
ments, shall be made, wherever feasible, in the same manner as recom-
mended for rural sections of the system.

Arrangement of ramps at right-furning connections.—Where, on
urban sections of the system, access is to be provided from grade-
separated intersecting roads or streets, and the provision of direct
connections for left- and right-turning movements is not feasible,
ramps or connections between the Intersecting roads or streets,
providing for exit from and entrance to the interregional highway by
right-turning movements only, may be provided in the same manner
s hereinbefore recommended for rural sections of the system.  Instead
of conneeting directly with an intersecting road or street, such ramps or
connections from urban sections of the system may connect with a
parallel service street or way and thence indirectly with the inter-
secting road or street; and similar connection may be made with a
service street or way at any desired 1p::»inf; apart from a grade-separated
intersecting road or street. (See EH ey

All ramps and connections shall provide either within their own
length or within such length in combination with a section of the

arallel service street or way, sufficient storage space for traffic
eaving the interregional highway so that such traffie, if temporarily
blocked at the intersecting street, will not back up onto the inter-
regional highway. ¢ ;

Alinement of ramps or connections—All ramps connecting with
urban sections of the interregional system shall preferably be designed
as one-way roads separated for the whole length of ramp. Where
two-way ramps are used, entrances and exits at the interregional

APPENDIX V 171

ichway and, if deemed feasible, at the intersecting highway also
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V. Tunnels.
- i i ional system shall accom-
Tunnels on urban sections of the interregiona. .
modate the same number and width of 1::ra.i"‘fu:: lﬁms 35 Im;i:l pcznnw?ﬂim
i ing the tunnel and sh
on the street or highway approaching 0
io all recommendations hereinbefore made for tunnels on rural sections

of the system.

VI. Pedestrian and recreational facilities.
On urban sections of the system, pedestrian 22 of road surfaces and
ta shall be prohibited. . b5
p&;’iﬁlcgrir?un use of F;huulders or standing areas ghall be thﬂ?ﬁcd
wherever feasible. Where walks are provided in these a;cc?sj 3 ci
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in accordance with an approved development plan., If so used, ade-
quate steps, ramps, or walks shall be provided to give access to such
areas from the adjacent service streets or ways, and, if necessary,
barriers such as fences shall be provided to prevent pedestrian en-
croachment on the pavements for vehicular travel.

Adequate crosswalks for pedestrians shall be provided on all
bridges and within all underpasses carrying intersecting strests or
highways ever or under the interregional highway, and steps or
ramps may be provided from such bridges or underpasses to give
pedestrian access to median strip or border areas capable of safe
recreational or other pedestrian use,

In addition to the pedestrian-crossing facilities provided at inter-
secting streets or highways, special bridges or underpasses for pedes-
trians shall be provided at such intervals as may be necessary for the
convenience of pedestrian crossing of the pavements of the {ighv.-‘a.}*.

Paths for pedestrians shall be equal in surface smoothness and
accessibility to the surfaces provided for vehicular travel,

VII. Landseaping.

On all urban sections of the system the landscaping design shall
conform, wherever feasible, to the recommendations hereinbefore made
for rural sections of the system.

VIIT. Signs and pavement markings.

The installation of traffic control signals shall be prohibited on
urban sections of the system.

On all urban sections of the system, signs and pavement markings
ghall be provided as hereinbefore recommended for rural sections of
the system, except that speed-control signs shall be used only where
the maximum safe speed under normal conditions is less than 50
miles per hour, in which case signas warning of the approach, the
presence, and the termination of such sections shall be provided in a
manner similar to the recommendations made for rural sections of
the system. Where State or local traffic regulations govern the
maximum speed, such maximum speed limits shall be indicated at
appropriate intervals by signs bearing the legend “Speed limit ——."
[X. Lighting.

All urban sections of the interregional system shall be lighted by
artificial fixed-source illumination to provide the maximum degree of
safety and convenience of movement at night. At all connections
illumination shall be provided for such distance and in such degree
as may be necessary to provide a safe transition between the normal
system lighting on the interregional highway and the normal degree
of llumination on the connecting street. Illumination of the inter-
regional highway shall not terminate abruptly at the limits of urban
sections but shall be extended in diminishing degree for such distance
as may be necessary to insure safe transition from lighted to unlighted
sections or to sections on which the illumination is of lower degree.

e < < s b i
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X. Provision for public utilifies.

The erection of electric light, power, and telephone poles and the
construction of underground utilities shall be restricted on urban
sections of the system as hereinbefore recommended for rural sections
of the systems. B ) ] :

Where underground utility lines, which require regular and not
infrequent maintenance, repair, and replacement, eross urban sections
of the system they shall be placed in service tunnels under the ﬂgave—
ments to insure continuous and undisturbed operation of traffic on
the interregional highway.



APPENDIX VI
Sranpanrp Desion Loapives ror Hiseway Bripans

As Specified by the American Association of State Highway Officials,
1941

Highway loadings.—The highway live loadings on the roadway of
bridges or incidental struciures shall consist of standard trucks or
of lane loads which are equivalent to truck trains, Two systems of
loading are provided, the H loadings and the H-S loadings, the cor-
raspondin%- H-5 loadings being heavier than the H loadings.

The H loadings are illustrated in figures 1 and 2 of this appendix.
They consist of a four-wheel truck or the corresponding la,nc}i,oading.
The H loadings are designated H lollowed by a nuni:bcr indicating
the gross weight in tons of the standard truck.

The H-5 loadings are illustrated in figures 3 and 4 of this appendix.
They consist of a tractor-truck with semitrailer or the sorresponding
lane loading. The H-3 loadings are designated by the letter H fol-
lowed by a number indicating the gross weight in tons of the tractor-
truck and the letter S followed by the gross weight in tons of the single
axle of the semitrailer. The H-S lane loading shall be used for loaded
lengt.hs greater than 40 feet. The H-3 truck loading shall be used for
loaded lengths of 40 feet or less.

The H-5 loading is optional under these specifications and shall
not be construed as a requirement thereof.

Highway loadings shall be of five classes: H20, H15, H10, H20-818,
and l§15—812. Loadings H15 and H10 are 75 percent and 50 percent,
regpectively, of loading H20. Loading H15-312 is 75 percent of
loading H20-516. If loadings of weights other than those designated
are desired, they shall be obtained by proportionately changing the
weights shown for both the standard truck and the eorresponding lane
loads and maintaining the axle spacing constant. Truck loads for
one classifieation and lane loads for another classification shall not
be used in combination,

Traffie lunes.—The lane loadings or standard trucks shall be assumed
to occupy traffic lanes, each having a width of 10 fest cm‘nspunding
to the standard truck clearance width. Within the curb-to-cur
width of the roadway, the traffic lanes shall be assumed to occupy
any position which will produce the maximum stress, but which will
not invelve overlapping of adjacent lanes, nor place the center of
the lane less than 5 feet from the roadway face of the curh. .

Standard trueks and lane loads.—The wheel spacing, weight distribu-
tion, and elearance of the standard H and H-5 trucks shall be as shown
in figures 1 and 3 and corresponding lane loads shall be as shown in
figures 2 and 4.
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W = TOTAL WEIGHT OF TRUCK AND LOAD
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