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What I shall say to you todey will be by way of preface.
¥hile you are in the United States you will hear 2 great deal
abeut highway planning. The words are on everybody's Songue,
vou will find; and-what I shall say will be merely introduchory
to a great deal more you will Lear on the subject.

WHAT IS HIGHWAY PLANWING

It is possible that the words do not mean the same thing
to everycne who uses them, I am sure they do not have an
invarialle connotation to all in our own country. TFerhaps, tiey
may not mean the same {0 you as to me. So, before we go _
fartoer, let's see whether we can come %o a common understanding
of what we mean when we speak of highway plaaning.

We may say that we plan a highway when we make a survey
ard locate the highway, determine its line and grades and its
other geometric features, ard design its foundation, its pave-
ment and ity drainage, That is 2 part of what we mean when we
speak of highway planning. I% is a latter phase of what we
mean. Lt is not, by a wide margin, the whole of what we mean.

We may devise a so-called master plan of a highway system -
of the street system of a city, or & State's kighway system. We
will consider the movements to be ssrved within an ares - the
area of = city, the ares of a State; and we will lay out on
paper an integrated system of routes well caleculated to facili-~
tate the essential movements and well devised fo serve exist-—
ing or intended uses of the lands of the area. That, too,
agsguredly is a planning operation. It is certainly not tne
vhele of what we shall mean when in this course we speak of
highway plapning,

There i1s a sense in which the word "plan! stands for a
goal to be reached, generally a quantity of werk to be done or
production to be achieved in a specified periocd. The
communists, for example, have their 5-year plans which, being
set up by their masters, thev are lashed to accomplish. In this



Republic, there is no master to seb sr. goad ug %o our goals;

tut the State highway needs and financial studies, of which you
will hear report, are perhaps a democrastic appreximation of the
compuinist "plans?. They constitute a determination of what nseds
to be done o fit a highway system to ite desired uses, and the
devising of taxing and revemue means for meeting the determined
needs in particwlar or alternate pericdds. These, oo, are parts
of the highway planning of which you will hear much in the weeks
ahead. The highway needs studies and the financial studies, as
they are conducted in this country, consbitute large segments of
the highway plapning of whicgh 7 aa,qpaaking. But, they also are
not the whole of hlghwav pl&ﬂﬂi@”. S

Nor would we have you Iwlieve that we regard as highway
planning the country~wide papbimuing studies which we call the high-
vay plannping surveys. These gurveys will be described o you atb
lencth and in detail., They are in our view very iwmpertant faci-

- finding instruments of higbway plamning. We would not wish you %o
think that we confuse the plamning surveys with hifhwav planning
itgelf.

If, then, these things of which we have spoken are not high-
way planning, or the whole of highway planning, what can we say ig
the whole nature of the highway planning, to the fundamentals of
which 1 shall zddress my remarks today.

Y would say it is thig:

Highway plannipg is a rational procdess aiming to bring sbout
and maintain an cptimim, balanced adjustment of the conditiocn of
all roads and streets to their necessdry uses in the service of
safe and efficient transportation by vehicles of appropriate design.
It implies 2 scientific determination of the needs of highway
improvement and conservation as they presently exist and as they
ars likely to acerue in the future. It implies further a continw-
ing process of determinzation of the corder in which existing needs
will be met. It involves an original estimate of the cozt of
accomplishing the determined needs over an appropriate period and
the devising of financial measures calculated to produce revenue
at a rate commensurate with the accrvual of neesd; and a pericdie
re-estimate of such costs and revision of means. It inecludes an
eguitable apportionment of the burden of cost ameng all heneficgi-
aries of the improvements in proportion %o their respective benefits.
The highway conditions envisaged as necesssry ars those which, in
the presence of expected maximm weishts and dimensions of vehicles
and antigipated volumes and compositinns of traffic, will conduce
to & minimum cost and maximum convenience, safety and effigiency of
highway transportation., In the presence of highway conditions so
adjusted, it is the further function of highway planning to regulate
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or define the regulation of highway vehicles and traffic in
such manner ag to maintain the planned adjusiment of road and
vehicles as fully as may be; and indicate the necessity, and
time the alteration of the adjusitment in such manner as to
conserve ihe existing ¢nvestmcnt 1n roads and venicles in
optimum degree.

It will be evident *rom thls descrlptlon that highway
plamning, as we regard it here, is not merely a matter ef high-
way design or of the physical planning of highway systems. It
is not a cne-time operation productive o a plan to be ezecuted
forthwith and outright. It iz a preocess anticipatory of things
te be done, of the conirol and timing of things that are done,
aprd of revision of the earlier anticipation. It is, therefore,
a continzing process., It devises the financial means of
accomplishing the highway program it defines as necessary to
achieve an envisaged state of highway transport efficiency;
and it attempts to maintair in opsration, by appropriate con-
trol and regulation, a relation of the roads and their traffic
at all times conducive fto a maximum efficiency of hnighway
transporiation,

It is of highway planning so conceived, aznd of a few of
the fundamental principles of such highway planning that I wish.
fo speak to you today. The principles of which I will speak
are the distilled essence of our own experience, of experience
in the United States of America. You come here from many
countries. Yeu will doubitless obeerve here many conditions
that differ in some degree at leagt from those with which you
are familiar at home, You will observe differences in social
and economic concepts. You know azlready of certain differences
in political and governmental institutions and practices. You
will be quick fto note that the place and the environment of
highway transportation in the United States, and perhaps the
extent of its development, differ in .this or that respect from
its place and envircmmendt and exfent of development in your own
countries. TYou may find differences, and perhaps mich that
vou will decide to differ with, in our ways of doing things.

The ends of your highway planning may be diffsrent from
curs; the means you employ mey be different. 3But the funda-
mental concepts that I shall describe are in some degree
universal. I believe you will find a recognition and a con-
formity with these principles, %o be fundamental to the sound
planning of highways and highway transportation in your own
countries even ags we have found it to be necessary to recognize
and conform with them,



¥ow, what are these fundamentals of which T speak? They
are 10 in all - a decalogue of highway planning. I shall state
them in numbered sequence and in such marner, I hope, as will
aid your memory of them. And the first is:

1. Fighway traffic, facilitated, tends to inecrease. Sound
highway plannins will foster and suifably provide for this increase.

Highway btraffic, facilitated, tends to increase. Sound
highway planning will foster and suitadbly provide for this increase.

A country ages old is deveoid of good roads. A feeble traffic
moves with difficulty over its primitive trails. Build an improved
road and at once, ag if by magic, & new traffic appears, and grows.

in ancther country higlway transportation exists in an
advanced state of development. Its roads are overcrowded with a
teeming traffic. 3Build an expressway for the better accommodation
of a previously congested traffic stream, and a traffic which has
not moved before, appears and grows.

These examples of the tendency of highway traffic at widely
different stages of development Lo inereass when it is afferded a
new facility may be observed today in different paris oif this
Western Hemisphere.

In a lifetime in the United States we have seen a traffic
little above the level of %the first example grow te the level of
the second, and continue to zrow. '

It is plainly svident %that a fundamental purpose of highway
planning at the lower stage of traffic development is the foster-
ing of the growth of the traffic. Somewhere in the course of the
rise to the higher stage of development the question may be mocted
whether the further increase of traffic is to be encoursged. Ve
need nct linger here over that guestion. When it arises the
development of traffic has already passed beyond the need of
fostering and highway planning must employ its every rescurce in
response to the irevitable further growih,.

The devising of conditions favorable to the growth of
traffic or, what is the same thing, favorable to the promction
of highway transperiation; and the formulation of means to that
end are of the substance of highway planning as we here speak of 1it.
And let me voint out that it is zot by highway improvement
alone that these cornditions are created. Adeguate highways exist
today in paris of the world where the growth principle, thas



everywnere inheres in highway t¥affic, is less than vigorously
active. " If, in the United States, in 19C0, when motor wvehnicles
and roads suitable for their use were similarly few, there had
beer imposed upon the infant autonotive industry and motor
vehicle cwnership and usage in ids Pezinning a turdensome taxa-
ticn in the form of heavy sxcises or duties, or high motor fual
taxes and vehicle license feez, it may be doubted that anything
approaching the actually realized development of motor vehicle
usage would have cccurrsd here. - 1% may be doubted that any _
improvenent of the highitay system apnroachlqg that which we have
witnessed would have resulted.

The fortunate forbearance sxercised in the tazation of
mouor vehicle usage at its beginning, either for tre financing
of highway improvement or the general support of governments,
wzg, as we now ses it, = sound meagure of higzhway planning.,
Does it ccour %o some of wou that there has been errcr in that
respact in the highway planning of your own eountries? Is it
nct true that there are couniries represented here in which a
fuller and more rapid development of hisghway transportatien an
uzs2ge ol the modor vekicle had been thwarted - in some instances
intentiozally ~ by excessive taxation and other restrictions
placed upcn the ownersalp and wse of motor vehicles.

It is plainly obvious that the principls of growth
inherexnt in highway traffic must be takern into account in the
design of highway improvements. The highway consiructed now
will continue as it is now degigned in the ssrvies of a greater
traffic gome years hence. Its present dzsizn should reasonably
anticipote the zeeds of its future traffic. That, I rspeat, is
plainly cbviocus.

It is less obvioue that an injudicious provision for
traffic of the future may, at least in the earlier gbases of
higbway trazsport evolution, tend %o stifle ratluer than foster
the growtl of trafiic. Highway systong are necessarily im-
proved seckion Tty section., If, in z2n early stage of highway
development, slender means zre consumed by the too expensive
improvemsnt of a few sections, evsn in degrees the fufure growth
of traffic may Justify, the coxnssguent delay of any imorovement
of the remzinder of the sysiem max be the mark of bad, rather
than gosd nighway plannﬁng.

Wotwithstanding the errars in detail which are now
recognized, we, in this country, haove hzd no cause to regret
the policy of staze comstraction which was followed generally
ia our earlier highway nlanning. The guicker achlevement of
& pracbicavle system-wide improvement of pioneer level that
nermitied traffic te move with entanced, if less than desirzile



facility, between its natural origins and destinatiors, was a
result of 4 highway planning decisior of the period that we account
a fortunate result. That, within cnr'meams;‘it-éreated'highway',
conditions under which there ccourred a first zreat upsurge of high-
way traffic, or, if yol wvrefer ii, & {iret grest advance in the
utility of highway transporuatian, t%lu Mag the sufflclert test of
its seundness. :

So, recognizing the tendeney of hishway traffic, faeilitated,
to increase, and accepiting the principle thmt 1tis the objective
of sound highway planning to fogter and smisadly provide for that
increase, this also should be borse iﬁ mind: That the appropriate
plaoning means to these desirgbls enfls are not of one, tut of
varicus ferms, among which it is th@ eoncern of the planner to
choose those which are best £i% te& to part*cular tlmbs and circum-
stances.

So much, then, regarding eur firsh fundamental Led's turn
to the second and staté it in thiz faghion:

2. We should pay less fbr imbiovaﬁ roads than for ihe
absence of them.

_ We should pay less for improved roads than for ithe absence
of them. This phrasing of our second fundamental principle of
highway planning, I hasten to corfess, is a paraphrase of an often
quoted expression of Commissioner MacDonald's. The Commissioner:
long age asserted as a fact that "we pay for good roads whether we
have them or not, and we pay less if we have them than if we have
not. M

If we think of the consequences of road improvement in the
large~country-wide, system-wide - and if we think of the probabdle
degree of any such widespread improvement that ig likely %o
eventuate, I believe we may all subseribe to the essential truth
of Mr. MacDonald's dictum. ‘

It is, indeed, =2 fundaneﬁtal principle of highway mlannlng
that it must make certain that we pay less for the good roads
that we plan than we would pay for the abgence of them, assuming
that there is the same traffic to be moved wnder the two condi-
tions. '

Expressed in more technical terms, we may state the sume
principle in this way: Highway improvemsnts should be so planned
as to result in a benefit - cost ratio exceeding one. In this
form it may present to you a2 mors familiar aspeet.  And, if it
does, I trust that you will have noticed that in sach of my several
repetitions of the priunciple variously stated I have applied it in
a plural sense - %o roads, plural, not to a road, singular,



5o applisd, a proper coxnformity with this principle
determines the jusiifiable downward reach of an ilmprovement
program inte the segmernts of leszer utility within =2 syveten
of hizbways. Only a patently extravagant planning would
result in the improvement of highways of substantial traffic
volume bthat weuld fz2il to conforn to this wvrineivle. The
excess of berefit over.cost accumulated by the imorovemsnt of
the mers neavily traveled sesmants of a highway system is
avallable to cffset the deficit in the same relation that will
mount as the improvement program includes mors and more of ih
non-paying milesge. As long as the algehraic sum of the gains
and losses remuins positive, the improvement of the system
examired will conform to the stated principle. We shall be
paying less for the improved veoazds than for the absence of them.

The sane priveiple iz singular application, i.e., in
application v a single rozd section, may expose the errcr of
a proposed gross over-improvement of 2 road of 1little impor-
tance, if such exposition be necessary. Eut, sinilarly applied
to a low-btriffic section of 2 major road, 1t may lead %o an
erroneous conclusion, :

Avolication of this fundamental principle of highway
Planning is troubled by 2 difTaramcec in the degrees of possible
ascertainment of ths improvemsnt gosts, which are tangible and
determinabvle with almost complete exxchbness, and the benefits
of the improvement, which teinz intangible are noit exactly
deterainadle. Benmefits accrue to highway users and %o property
the highwayrs directly serve, as well as to the general
community. The latter benefits, difficult and sometimes
impossible of calculation, may far outweigh the benefits to
rozd users, pariicularly in urben areas.

Dispute over the values assigned to the intangible
benefits by varicus planners we had betier adjourn to another
session., It is sufficient for this discussion to take comfort
in the belief that the actual resultant henefits probadly.
exczed the most libveral estimates of them, and to uphold as
a fundamental of seund highway planning the principle invelved,
that we should pay less for improved rosds than for the absence
of them.

There is, then, a third fundamental which I think I might
state in thic way:



3. Traffiec is where peonle are,

Traffic is where people are. In 2 broad senmse thils brief
statement is a full statement of a fundemental fact. Traffic is
greatest where people are most rumercus. Gities are places of
relatively great population density. Traffic in citles is more
dense than in rural secticns., In the United States, the heavier
concentrations of population are alongz the Atlantic and Pacific
seaboards and in a wide band stretehing from Tew York to Chicago.
In those areas also we have cur heaviest traffic.

In a more particular sense it may be that the brief state-
ment sacrifices something in exactness to ths desired ease of
remembrance. Perhaps it would te somewint more exact to say that
traffic is wheére people are and want to be. Since traffic is
movemend 1t has both origine and destinations., Its origins are
invariably where peovle are; its destinations are where people
want o be. Thus, in a eity the diurnel tide of traffic flows in
the morning from the omes where workers are to the business and
manufacturing sections where they want {or are required) to be;
in the evening it flows from the places of employment where the
tired workers are, back to the Liomes where they want to be.

If we were planning a highway system in a country in which
highways exist in only a rudimentary state, in which, therefore,
there has been as yet no considersble development of traffic,
connection of the places where peoplce are would with little doubdt
place the principal lines of the system where they ought to be.

That, in fact, was the way in this country we originally
chose the roads that were to constitute the primary highway
syabems over which our States would assume control, the systems
that we call our State highway systems.

Pifty years ago in the United States there had been no such
designation of a primary highway system. ZEven that first essen~
tial step of the highway plarning process had not been taken,

There were then almost 2s many miles of rozds in the country as
there are today; but they were roads in a rudimentary state. They
were uniformly roads of little traffic 2nd that traffic everywhere
the traffic of the imwediate neighborhood. Intercity traffic was
virtually non-exissvent. Traffic data, the modern highway planners!
factual guide, were unheard of, and would have been valueless had
thay existed.

But auvoriobiles did exist and their numbers, though still
very small, were expected tc increase. We were thinking of
plarning a nighway improvement for a traffic, an expected automo-
vile traffic yet to ceme. Within an existing road network



approaching 3,000,000 miles the country cver, we wished %o
choose a limited mileage of greatest potential usefulness for
earlizst improvement. TFor this choice our only guide was the
assumption - then still an unproved prineciple - that traffie
would be where people were. ‘

In largest rumbers the pecple were in the citiss and
there also the antomobiles were. In each State we composed
our State highwey systems, our primary bighway networks, of
roads extendlng putward from each larger c¢ity and Jjolining to

conneect the cities.

Then, mich more recently, with a wealth of traffic data
available, we reexamined our highly developed highway system
with a view to the selection of a very limited systen of inter-
regional highways of maximum importarnce, the facis of traffic
use determined a selection of identical characier. The Act of
cur Faticnal Congrese which later gave legal sanction for the
selection of such a system, advised by the previous planning
study, defined it 25 a systen "so located as to connect by
routes, as direct as practiceble, the principal metropelitan
areas, cities, arnd industrial centers . . . U

Since traffic is where people are and wand to be, it is
not surprising, but rather to be expected, that we find thai
50 percent of the traffic on our rural highways is a braffie
moving between cities, 1ts origing and its destinaticns both
urban; and that another 36 percent hag a city as either iis
origin or its destination. The cities are the places where
peopls are or wanrt o be in greatest mumbers. So it follows
that only about 14 percent of the iraffic on our country roads
is a traffic moving betwsen origins and destinations both rural,
that is, between places where there are few people.

We have found an interesting consequence of this princigle
in our studies of the probable usage of proposed cliy by-passes.
Tre construction of guch by-passes was formerly adveeated as a
neans of reducing the coungestion of traffic on routes through

cities., OCur traffic origin-and-destinaiion gurveys have now
convinced us that the grester vart of highway traffic at the
approach to a city camnot be kept cut of it by providing a
by-pass route, simply because for this greater part the city.
ig its erigin or its intended destination. Traffic is vhere
people are or want to be; and we fird that on rozds approach-
ing our larger civies cleose to the city bounderies upwards of
90 percent of the traffic is sither zenerated by the city as its
place of origin, or ig hound to the city as the place where 1t
wants to De.



Tven at towns of 2,500 population we still find that
50 percent of the approaching traffic is destined to the town and
would not wuse a by-pass built around it. Tou will notice that I
am here regarding the funciion of the city by-pass as means for
the relief of the city street system of the fraciion of rural
road traffic that is by-passable. In the larger cities, where this
relief i1s most %o be desired, the small fraction of the city-
approaching traffic which would prefer the by-pass, if offered,
would subtract from the heavy traffic of the city arterials affected
a volume so small as %o afford them little relief.

I do not mearn by this o discount the usefulness of circum-
ferential routes at cities. Their wvalues derives, in our view,
primarily from their utility as means for the distribution of eity-
bound, and the collection of city-originated traffic and as means
of coxnnection between peripheral city areas, Provided for these
purposes mainly, they are also available as means for the by-
passing of the city by the generally small traffic segment that
finds them useful for that purpose. '

Yor should I fail $¢ concede ihat under conditions substan-
tially differing from ours in respect to the distances between
major cities, the relative percentages of by-passable and city-
bound traffic as we find them here, may &iffer considerably.

Where large cities are close together, as in Western Europe, for
example, I suppose that a substantial volume of traffic may be
facilitated by by-passes provided around cities intermediate beitween
ite other-city origins and destinations, which in such case are the
populous places where it was and wants to de.

Tew, if we have sufficlenily tested the principle that
traffic is where people are, suppose we examine for a while another
and a fourth fundamental of highway plaanring, which we may simply
state like this:

L, BEicghway traffic is by rature essentially a traffic of
relatively short ranse.

Highway traffic is by its very nature essentially a traffic
of relatively short range of movement. This iz obviously true in
respect to the great accwnmulations of traffic that we find in the
cities. It is likewise %rue in only slightly different degree in

respect to rural highway itraffic.

A few years ago we made what we called a rozd~use survey,
by which we discovered that nearly U0 percent of all the traffic
using the rural roads of this country was composed of vehicles
making trips of less than five miles. More than 25 percent of
the trip lengthg were found to be beitween five and ten miles.



Ansther twenty percent of the traffic was found toc be meving
orn trips between ten and twenty miles in length. In summary,
about B85 perce=nt of 2ll rural road Sraffic was feurd to be
made up of movementg less tnan twenty miles in lénzthi only
15 percent of longer movemznis, Aad the traffic at that time
using our roads which was bound cn trlps nore than fifty miles
in length was less than 5 percent of the total., I do not
sugrest that the snall psreepitase of long-distance movement is
not, transportation-wise, of much copseguence. Indeed, I
should a8d at cnce that the 15 percent of trips that exceed 20
miles in length perhaps generate ower S0 percent of the total
vehicle-mileage. Bul, in the plazaing of the character of
Aighways and even thair location, ihe volume of traffic is more
significant than its vehicle-milssgze and the predomineztly
short rzbge of highway traffic from the eities where it prin-
cipally origirates z2nd has its destinations, hag teeh to do
with the variation of 4raffic veluwme along even tre mpst impor—
sant of truzk lines. '

These may seerm to sope of youw rather QTTPIZSA?@ figaires,
They define the aetusl compositics of traffic in the United
States a few y ago, and they deserite the probable character

2

2r's
of a-traffic in liks stage of development anywhere, 1 snould
point out, perhaps, that the stage of developmeni referred to is
one wonieh is attzined in the presence of a widespreazd private
owrershiy of passe néeL cars and a virtuslly corplede motoriza-
tion of the local distribution znd delivery of goods.

If, in sone of %a2 lands from waich you come, fthe distri~
bution of motor vehilcle owpershiyp ig of a diffsrent order, the
frequercy distritution of mofor wehiecle frip lensthsg may like~
wise differ in degree from that which characterizes our traffic.
In respect to the composite of all traffic, howsver, it xay be
expecied that exanination would reveal no dzpariure ¢rcm the

- Durdamental rule of the relstive ghoriness of fraffic range.

For proof of the fundamental verity of inls rule aznd of
the mrizciple that tr"’flc is wlers peopie are, look a2t the
traffic map of a system of primary rara® highways. Tou will

find that the bands which represent by their width the valume
of daily trﬂf?ic ere widest at the bonndariss of *he cities and
thel they taper Ho much lessar widith at siort distances from
eaca of tne citizs. It is the progressive diminution of the

volume of ghorter novemeats in and cut of the clity that caunses
this tapering of the traffic bands, and we reccgnize the distaznce
ir which 1% oceurs as definitive n€ the radivs of a zons of the

cityls traffic influsnce. We find that the rsdius varies roughly
with the populiation of the city. At cities of the largest size,
thoge of a millicn porulation and upward, we find this radius to



bz of the crier of 39 tc 50 nilss; at smaller cities = lesser
digtance. Towns of 10 to 25 thousard 99Pﬂ1au10u, we find, extend
2 marked izfluence upon tn8 wvolume of primary highway traffic
only to distaness of 5 or 10 miles from their teundaries.

These gones of the traffic influsnce of cities have for us at
this time a very particular planning eiznificance. They defines the
areas in which, with the Ffurther imarsass of our ¥raffic wolumes to
tile poini of congestion, we must expect to rench first the necessity
to conwvert our hizhways from their picueer two-lane to multiple-
lene width, and to provide sdditional arteries of t$he greater width
to accomiodate the incressizmg local novement .,

Jur knowledge of the sauireme shortnsss of the larger propor-
tioz of highway trips has served at tines to prevent the diversion
cf rozd-improving effort from the uppermost needs that are found in
the vicinities of most of our cities to such fanciful projects zs
the construction of grest transcontirental highways of wniformly
elavorate design.

The periodically repeated proposal of suck projects stems,
of gourse, from tle errqrecus yelief that there is a substaniial
highwey traffic of transcontinental rarge, Actually, we found
some ten or more years ago, whsn we lo ﬁrm&‘into the matter, that,
by actual count there then were just abeuzi 300 carg a day that

vere making the transcontizental triv oz 911 of our east-west hizgh-
ways together., Doubtless the number has sinece increased in some
meagure. That the transcon’ 1rental novement rensins an insigpifi-

cant perecentage of the mounting total of our traffic is, I zm mire,
beyord guestion. Ths vast t*epcnderance of the traffic total is
of extremely short rongze and i% centers in large measure in the
cities, where most of our pecple are, These facts we regard as
of fundsmental signifiesnce, and they contizus Yo contrsl the
dirscticn of our hizhway plannlﬂg pelicies. There may seex to be
some inconsistency between my disparagement of the more fanciful
rropesals for the creation of elaborate trarscontinental arteries
and the fact that o lerge importance atiaches in our thicking to
the naticnal system of interstate highways recently designated as
the principal routes of our en%ire highway systen, Actually, the
inconsistency is apparsnt only. Although the interstate systenm
appears o4 the map as a systen of continvous routes of ?reut length,
and although it is a system on which fravel of the zrealer ranges
exists in higher than Everase nercentav the usage of even this
system is still predominantly of relmtzvely short ranze, and the
improvement nzeds of nighsst prio*it" still are found adjacent to
the cities which the system connects
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Highway traffic, facilitated, tends %o increase. We:
should pay less for improved roads than for the absence of
them., Traffic is. Wbere'pecn7& are. And, highway traffic is
by nature sssentially a traffic of relatively short range.
These four fundamental concepts of our highway planning we
bawe discussed. We may now add flfth and express it thus:

5. A1l highway trafflc is heterozeneous and a composite
of wvariouns speeds,

All highway traffic is reterogeneous and o composite of
various speeds., Your visit with us ig perhaps already long
enough for you te form the conclusion that ours is apparently
a nearly homogenecus troffic. You may have noticed that animal-
drawn traffic has all tubt vanisghed from our roads; that
pedestirians are few and far between; and that the cyclist,
ubiquitous perhaps in your native enviromment, is here con-
spilcucus only by his avsence. When you have traveled our roads
a little mere extensgively, you will hawve discovered that our
herds and flocks are rarely driven to the executiocner; th
usually ride. 3o, you will doubtless eonclude, and correctly,
that curs is 2 relatively nomogeneous traffic, composed almosi
ezclusively of motor vehiglés., Tet it remsing ina degree
heterogenecus as all 1;ﬁwwv traffic is heterogeneous. Ours
is heterogensous mainly in the variety, dimensions, weights,
and capabilitles cof the motor vehicles that compose it. TYet,
that is variety snoush to. concarn the planrlng of highways.
For, whatever may be the variety of traffic, whether it
afool, ahorseback, or awheel, whether vehieles b2 large or
smzll, or animal-drawn, or pedal or motor-driven, the principal
crharacterigtic of their variety affecting the planning of
highways is, I take i%, the variety of their speed of meoticn,

I do pot discount the necessary consideration of differences

of size =nd weighty indeed I shall refer to these separately
later. Put 1t is basic tc sound highway planning that the
highways as planned shall pernmit movement of the various forms
of their trafiic, szach at the speed of its choice or capability,
with 2 minimum of mubtual friction, interference, or obstruction.
Freedom of passage on the open road is ag deeply ingrained in
the plank of desired umen rishts as any of the other freedoms
recently her=lded by proclamation frem high places. And in

its social sense it possesses a dignity that entitles It to
rlace with the other freedoms in future proclamations.

h

0 not mean te draw the long bow., ¥We ars consider—
ing here the fu “damentﬂls of highway planning, not the funda-
mentals of human society., 3Bub in the lesser sense we rust
recognize that there is not fresdom of passege, that the road
is net truly oven, if by reason of dsficlent provision 1t does
not permit of the movement of sny of its traffic at tne speed
of its ecapability or ressconzbls desire.

I
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It should be an objective cf highway planning to provide
tiis freedom. Whether it be accomplished by the provision of
geparate lanes for the more incompatible traffic, such as separate
pathe for cycles or separate roads or exira hill lanes for hea
goods vehicles, or whether the single highway be so degigzned as
to permit its convenicent use by the variety of traffic to be
accormodatod, the objective is the same: To permit the passage
of the various forms of traffic esach ns nearly as possible at the
gpeed of its capability or reasonable desirs.

By intimate study of the behavior of traffic we have learned
%0 rate she traffic capacity of a highway in terms of the number
of vehicles, operzating at a normal veriety of speeds, that can pass
over it at a desired average speed in a unit of time. We have
learned %o asscciate the possibility of individual vehicle opera-
tion at any speed with the condition of liberal capacity. Differ-
ence ol speed implies the necessity of some vehicles to overtake
and pass others, The properly desizned road must permit these
passings, conveniently and with safety. When passing begins to be
impeded, the speed of the faster vehicles begins to be reduced to
the spscd of the slower, and progressively, as the volume of traffic
increases, what has been 2 possibility of movement at a wide range
of speed is reduced to the necessity of movement at 2 single speed -
the speed of the slowsst vehicle., We have found tuat this ultimate
condition of abscluts congestion is roacrhed on 2 straight and level
twe-lane highway a2t a traffic density of about 2,000 vehicles per
hour., But fhere is rclatlv@ co&:ﬁgt*or on even so ideal a highway
at considersbly lesser density of traffic, and the introduction of
curvaturs and grade iff srential, intersections and other impedi-
ments, and the shortening of sight distance may, and do, greatly
reduce the highway's traffie capacity.

Sound highway plarning shovid provide highways of a reason-

able and substantial trzffic cazpacity. The conditions of design

hat affect the provigiown of capacity have lately been evaluated
with remarkable precision and you will discuss tnese useful find-
ings in later sessions of your courss, My pursose is only to
direct your attenbticn to fumdamental principles and the principle
that is here involved is that ! highway planning must teke dus account
of the fact that all hishway traffic is heterogeneous and a com-
vosite of various speeds o

In our digcussion thus far we have recognized in passing,
the variety of size and we grt of vekicles among the various mani-
festations of the heterogensity of traffic. From this character-
istic of traffic we may detuce 2 sixth fundamental ‘principle of
“highway planning, and stafe it in this manner:
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6. Highways can be built to accommodate wehicles of any
gize 2nd welight, bub no highway built can accommodate wvehicles
of unlimited gize and weisht.

1 repeat again. Eighways can e built to accommodate
vehicles of any size and weight, but no highway built can
accommodate vehicles of unlimited size and weight.

Every loed Dearing structure has a 1imit of load bearing
capacity. That is an axiom which no engineer, at least, would
resume to deny. A highway is a load bearing structure; a
bridge 1s a load bearing shruchtare.

. Two bodies cannot occupy the same space at the same time.
That is an azxiom of perhaps somewhat wider acquaintance. 4
highway built has a definite width. Vehicles must pass each
otrer in that width, and they cannot overlap in passing. EHence
there must be a consisiency of the width of highway lanes and
the width of the widest vehicles. Structures built over the
highway must be built at a definite, they cannot be built at
‘an indefinite, height, Vehicles must pass under such siruc-
tures. EKencs, there mmst be a consistency of the height clear-
ance provided in highway design and the height of the highest
vehicles., . :

These are truths so selementary that I perhaps should
apologize for mentlioning them, and I would apologize were 1t
not for the fact that they are so often ignored in highway
planning. I shall, however, omit explanation of the further
truths that there must also be a consistency between the length
of wvehicles and the degres of road curvature, between the '
welight and motive power of vehicles and $he gradients of hizgh-
ways, and beitween the braking capacity of vehicles and the

length of the roadls forward wisibility.

If these consistencies rust exist then it follows that
highway planning must envisage, and highway desigr must
suitably provide for vehicles of particular znd definite
mazimum dimensions ard welghts and power and braking capacity.
It fellows, further, that highways so provided may not con-
sistently, efficlently, or safely be used by vehicles of
characteristics transcending the maxime foréseen in the high-
way design. And that highways, when built, rust be regulated
in their usage to prevent such transcerndence.

Here 1%t occurs %o me to point out a slight difference
tetween the highway planning significance of the various
speeds of vehicles and the various dimensions of wvehicles.
The wariation of speed is a condition that the highway must
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have definite qualities to permit. In respect to the gize and
weight of wvehieles, it is with the nmaxima rather than with the

range of magnitudes that planning is principally concerned. A
highway or bridge that will accemmedate the largest and heaviest
vehicles can be depended upon o accommodate the smaller and lighter
without é¢ifficulty. _ N

This discussion ¢f the principles of highway planning
ueed noct enlarze upon the manner in which highways may be designed
in consistency with the maxzismm dimensions and weights of vehicles.
The designer now has for his guidance mueh more useful data for
that purpose than only a few years agc were available to him.
Road building has risen well above its empirical past arnd is
rapidly approaching a futurs of Complete rationality of desigu.

We have learned a lot about the normal transverse placemend
of vehicles in travel oz a highway that srables us to decide with
good reason what width of lane is required in the presence of any
given maximum width of vehicles. We know what grades and what
length of grades will permit wvehicles of any weight ~ power ratio
to travel at any desired minimm speed. We know what curvature is
consistent with given meximum lenrgth of wehicleg. We have learned
muck; we will soon know much more of the mechanical properties of
subgrade soils and now to better them. We are approaching clarity
in our knowledge of the mechanics of the load-pavement-foundation
relation., We know that %he critical load in respect to the design
of pavements and their bases is the wheel load or wheel loads in
close Juxtaposition and not the gross weight of vehicles., ZEven to
the previously more rational processes of bridge design we are
constantly adding a further rationality. We kuow much about the
forees of impact impingsd upon the rcad by moving vehicles. We
have some perception of the effects of frequency and intervals
of loading upon the road and bridge structure. In short, we hav
a greatver and increasing knowledge of the stregses and straine
induced in roads and bridses by vehicular loads that enables us
with increasing confidence to design for the withstanding and
support of wvehicles of any maximum welght and weight distribuation.

We can, or almost ean, desigzn highwsys and bridges for any
given maximum size and weight of vehiecles. We cannot yet be sure
what that maximum size and weight should be. That is a matter
rocted more deeply in the economics of trangportation than we
have yet been able to fathom. We must continue our exploration.

But, meanwhile, we must adjust our highway planning to the
assumption of some definite meximum size and weight of vshicles;
and recognizing that no highwey built can accommodate vehicles of
unlinited size and weight, we gpust insigit that the limits for which
our highways are degigned shall not be exceeded when they are built.
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Enowing, if not too cleariy in what menner, that decrease
of the unit costs of wvehicular operation accompanies increase
of vehicular size and weight, we should recollect also that the
same increase of size and weight in some degree spells increase
of road cost. ZEconomy of highway transportation is the sum of
the economics of vekhicular operation and road provision.
Agsuming, as we must, some limits of vehiculer size and weight
for purnoses of our highway planning, we should endeavor %o set
these limits as nearly as we know how in congistency with the
objective of an optimum relation of road and vehicle costs.

And, the greatsr road cosis of accommodating the larger
and heavier vehicles, as nearly as we can estimate the differen-
tials, should be the basis of that equitable taxation of the use
of the vehicles, which is also, as I have pointed out, an
objective of highway planning as we here conceive of highway
nlanning.

A seventh fundamental of highway planning I think we
might state in thisg way:

7. Highway improvement should invariably be in balance
with traffic requirement.

Higaway improvement shonld invariably be in balance with
traffic requirement. This princinle follows so closely upon
the heels of others of which we have spoken that it may need no
elaboration in this sequence. Yet, how often, as the conse-
quence of an unthiﬁﬂing acceptance of the demand for wniformity,
as the result of a slavish conformity with so-called "standards',
or just by the dlundering of simple naivete, is it ignored!

We build a high-type road where a low-type road would
suffice. We build a low-type read where the traffic requires
a high-type read. We reneat the cross-section desizn essen-
tlal for the accommoation of heavy traffic where there is only
light traffic 4o be served.

I have spoken of the provosal frequently recurrent in
this country that we should have for our prideful possession’
some grand transcontinental hizhways. Invariably there is
asgociated with this proposal the suggestion that these great
arteries showld be built straight as an arrow, from the
Atlantic to the Pacific, and throughout of the same deszgn.
"Pour-lane divided highways, maybe six lanés, crossing the
country from the East to tde West, that's what we need," we
are told. But, of course, we don't. And to follow this sugges-
tion would be to ignoré, and most flagrantly ignore, the
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principle that highway improvement should be in balance with traffic
requirement. For the traffic requirement of roads in the middle
areas that thess roads would traverse is very different from the
requiremsnts of the eastera and westcrn terminal areas.

The same principle applies in another comnection as a
corollary of others that have besn stated. I am referring to a
country which is in the esarly stages of the development of its
highways. There will be a recognition, we hope, of the principle
that highwey traffic, facilitated, tends to increase, and that
this tendency should be fostered, not stifled by excsssive taxe-
tion, or thwarted by other arbitrary restrictioms. 3ut there will
also be racegnition, we pray, of this further princivle that the
improvements that are made shall be in reascnable talance with the
traffic requirement. If so, there will be an appropriate modesty
in the design of the fledgling highways consistent with the infant
stature of their traffic. The natural desire for the best of high-
ways will be restrained while the bheiter will do, for, indeed,
under these conditions the better is the best.

As an eighth fundamental let us say that:

‘2. Roads built rmust stay built.

Quickly said, but it means so mnch. Hoads built must stay
built., The highway planning that conforme with this principle is
a far-geeing plancing; it is an all-around planning. Obviously,
when I so describe the wide connotations of this principle, I am
not attriduting to it only the meaning that roads built should be
maintained, though that is, of course, a part, and a not-to-be-
forgotten part of its meaning. (A par$, incidentally, that has
been forgotten in instances of my acquaintance.)

Yo, I am thinking of it in this larger sense! That when we
plan a highway and build it, or when we plan 2 highway system and
build it, we do not finiech; we only begin. We grad a bear by his
tail and we can never let go. We ought to think what we are doing
before we start.

There is one thing certain about a road. It will wear out.
It will wear out in spite of your very best maintenance. It will
be outgrown by the creature that wears it. Like a boy's pants.

. So if we really intend %o plan a highway system, or a highway
policy, it behooves ug indeed to remember before we start to build
that what ig built must stay duilt. Before we start to build we
should envisage the necessity of building not once, dbut of bullding
again, and again. The knowledge of that necessity is basle %o the
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shaping of a highway financling plan end program; and it may
sober the financial Judgment %o realize that we not only must
pay to have a highway system but also to hold it.

If we realize that a highway system now built plece by
piece, will wear out piece by piees in the same or a similar
order at gome time not so very far distant we will want %o
determine pregumably not only 1f we have the means to build 1%
now but also how we are going to acquire the means to rebuild
it in that not distant future.

. Every one having the opportunity and the power to shape
or alter the planning and conduct of highway programs should
understand clearly that a highway system is a living organism
something like the human skin; tha% parts of it are constantly
¢ying and being sloughed off and replaced with new tissue; that
the dying will go on willy-nilly; and %hat if the replacement
does not follow as surely serious ill will spread to the entire
tissue. If this wers really understood widely, we should have
less occasion %o deplore tne tendency in highway financing to
zo forward {or backward, as the case may be) by fits and starte.

If we, as highway planners, really have an understanding
and a respect for tiais fundamental planning principle that roads
built must stay duilt, we ghall realize that we must learn
somewhat more than most of us know about the life poriods and
life expectancy of the rcads that we duild. We shall realize
that we need to know better how not only to budget wisely ocur
neans and shape consistently our measures of present building,
but how, foreseeing the recurrence of bullding need and the
time and the probable amcunt of the recurrent need, we may
anticipate the essential measurss, and plan the accrual of the
esgential means of the future.

As a penultimate fundamental I would draw to your atten~
tion the fact that:

‘ -9, Durability of place and sufficlency of space are the
zood highway's best heritage.

. Durability of place ard sufficiency of space are the good
highway's best heritaze. Mo more prizeworthy gifts can highway
planning of the present transmit to highway planning of the
future than highways 12id orn lines and in places on and in which
they can rightly persist, and highways given the space that will
permit thelr eventual cnlargement of capacity and protection
from horder encroachment.
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Accepting the principle that roads built must stay built, we -
confidently expect the periodic necegsity to rebuild at least the
surfacse structure of our reads, Our planning should justify the
equal confidence that 1t will De reasonable and possidble for the
roads we now build to remain permanently where we now build them.
Permanence of lecation is the only highway permanence we c¢an hope
for; but that permanence we ¢an not only desire but, sudbject only
to the fallibility of human Judgment, assure 1f we will.

The spacs to which we refer in the statement of our princinle
is, of course, the more familiar width of right-of-way. There are
few other characteristice of highwzy adequacy rore imperative than a
sufficiency of neeled right-of-way width, and few that in their pro-
vision encounter greater difficulty and expense. Kighway space is
never cheaper than when it is least needed. A long look ahead to the
probable future need, and timely acquisition of righv~of-way space in
advance of its urgent necessity is & hallmark of the best of highway
planning.

We have come to the last of our decalogue. The tenth of our
fundamentals, which really is but & synthesis of the precesding
nine, is this:

10. The totalisy of highway planning is a trinity of essen~
tially coordinate efforts.

Tes, the totality of highway rlanning is a trinity of essen-
1211y coortinate efforts., Highway planning is not solely, as sone
may lightly imagine, an esginesering effort in the composition of
neterials to make a road., I% isg a composite of three essential efforts.
They are (1) the effort to vlan roads economically to meet the needs
of their traffic, (2) the effort equitably %o exact from all benefi-
ciaries, wut from the sraffic largely, the financial means wherewiih
to build the roads planned, and (3) the effort conservatively to regu-
late the traffic use of the roafls duilt. The three efforts close a
‘triargle of planning purpese which begins at the point of a determin-
ation of -the kinds of vehicles and the volumes of iraffic %o be
cserved; seeks on one side to plan the character of highways and the
highway system in efficient relation with the anticipated vehicles
and their composition in veolumeé; on the second sids estimates the
finances required for execution of the planned highway improvements
and apportions tae incidence of the cost fairly among the benefi-
cisarieg; and, finally, on the fthird side measures and regulatss the
use of the roads built tc assure that the vehicles and the traffic
that materialize as the actual usage conform in substantial approxi-
mation to the initial determination with which the planning began.
Whon the triangle fails te close, when the actual usage Ceparts, as
through error it may and by the changes of ftime it will - then the
circuii must be begun and traversed again, The ceaseless repetition
of this circuit - that is highway planning.
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