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To drive a modern motor car a quarter of a century, measured 

by traffic conditions, into the past, i s an illuminating and valuable 

experience. In a public enterprise such as ours - the building of a, 

system of universal highways for a nation - the test of time is al l 

important. It measures the adequacy of the vision into the future, 

and the competency of the means adopted to meet the imagined require­

ments. 

My recent opportunity to study traffic conditions in many of the 

countries of the old world clarif ied many uncertainties, and indicated 

the very definite directions that Federal and State highway pol ic ies 

of the future should take. A vivid panorama passed in review, with 

a l l the variations from the streets of London where motor traffic i s 

congested to the point of near stoppage, to the roads of Jugoslavia 

where the motor vehicle is yet so novel that the horses in common use 

are frightened and frequently behave badly, as was true in this • 

country more than a quarter of a century since. 



Doubtless selected examples rather than generalities from 

these other countries present the best means of conveying the 

valuable information that we may gain. Especially is this true 

because of the long-time aspects which alone determine the inherent 

soundness of the policies which give form to the undertakings. 

Some eight years ago I inspected the newly completed Great 

West Boad leading out of London. The construction had been under­

taken for the purpose of providing employment, but its conception 

was to provide a wide thoroughfaro of large traffic capacity to 

permit uninterrupted flow between the heart of London and the 

suburban and rural districts to the west. The roadway was paved at 

least 50 feet wid<», and designed to carry heavy units. At that time 

a considerable part of its length was bordered by open f ields. Today 

i t is lined by continuous large industrial enterprises of many kinds. 

Traffic conditions are as congested as on the roads previously exist­

ing which this new highway was expected to relieve. It has lost i ts 

visioned function to move traffic expeditiously over a considerable 

distance, and has become a crowded, local service road. If this 

actuality is projected against the by-pass designs which are in 

common use here, there is no essential difference in either the... 

conception of their purpose or their design. The experience in this 

case leads directly to the conclusion that where the population is 

sufficient to make desirable by-pass or radial distance routes, 

population and industries will gravitate rapidly and certainly to 



the new highways. Because of the "better traffic fac i l i t ies offered-, 

new enterprises will come into existence, and within a surprisingly 

short time we have only another city street with congested traffic* 

It soon loses its ability to serve the original purpose. 

Other examples might be given, but the trend everywhere 1B 

so clearly defined, the conclusion is inescapable that to serve as 

by-pass or through distance routea, the design must carry on 

separate roadways the through and the local traffic, and the local *' 

traffic must be so adequately served that i t will only be necessary 

to givo access to the through highways at infrequent intervals. 

France presents the opportunity ko observe major projects 

undertaken for tho relief of street and highway congestion in the 

metropolitan area of Paris, Here we get the conception of th© 

dynamic instability of the great population centers when new 

transportation fac i l i t ies become available. Perhaps we have 

accepted tho changing aspects of our own ci t ies with the thought 

that these are characteristic of al l youthful growth, but Paris is 

an old world city, i tself ancient in comparison to any of our own. 

Nor is i t a city that grew without direction. No single plan was 

adopted and adhered to through the years, but rather a series of 

progressive conceptions have been superimposed, each in harmony 

with those preceding. Because of the lack of apparent change in 

recent years, Paris had taken on an unchanging atmosphere, neither 

old nor young, but of no period of time. Highways and bridges of 



tho time of Louts XtV nnd Hhooleon are yet ia service - a tribute to 

the ability and coum^y of tho vuicinevrn and architects of a century 

and u half ago. Because >>f tholr lone: vision, and because the rulers 

who today stand out historically no srenfc loaders, made i t possibles 

for their conceptions u> W c w r. alt ties, important changes haw 

bee a Infrequent. Today, huw.-ver, -injur projects, forced by the 

growth uf street and bi,;hw.v traffic, nr<* under way, which will 

greatly modify and fncilltat* transportation in the area, but all 

an; in harmony with, r ; t ! ; . rr th-m destructive of, traditional values. 

So cam fully are the presets o»»sl,.-»od to accord with the existing 

compivhrnFsivo piatt for rtniwd.-lln,: the city, with tho old but yet 

fine buildings, with th.-. principal tonl^varde aad stroots, and with 

the parks nni, other iaoorWott public ar«ms, that on completion they 

will jam- aduwd grontly uvrt-d faci l i t ios presenting the appearance 

of graceful growth. Parlo ia not static - i t is dynamic - and froa 

this situation wf. can obtain real wisdom. This example challenges 

the great fallacy, so common in this country, of regarding the 

physical environments of people as permanent, - of regarding at 

almost sacred public works that have not yet phyeieally deteriorated 

to the point of structural fai lure Wo can get wisdom from what is 

being done there for two reasons; f i rs t , tha plans have been 

developed and the work is being executed by the National Department 

of Highways, the whole personnel of which has been trained in the 

•Scole des Fonts et Chaur.s'-.'-K, the ?r«nch School of Beads and Bridges, 



whose beginnings go back at least to Louis XV and possibly before. 

This organization is entitled to tho highest respect for its engineer­

ing standards developed over a long period. Second, there is th© 

test cf time; - one and ono-hulf centuries permit a sound perspec­

tive that distinguishes between enduring principles and short-lived 

stopgaps. So it is of the highest significance that tho competent 

French department of highways has selected, to meet two problems of 

traffic congestion, two distinctive types of highway planning; -

f i rs t , an intercepting circular highway enclosing tho ci ty, and 

second, motor highways, radial from the city, reaching for a 

considerable distance beyond to connoct with the existing national 

highways. This idea sounds simple, but in the detail of design l ies 

the assurance of permanent relief to the traffic, and self 

preservation of efficient functioning through a long future period, 

There was a time when Paris depended for defense on fortified 

walls extending around the city. At intervals, gates provided for 

the flow of traffic to all parts of the nation. These lines yet 

remain the major radial highways within and without the ci ty, 

perpetuated in a national system of highways, originally adequately 

conceived and subsequently adhered to faithfully. 

On the location of the old fortification a modern highway 

is under construction. The abandoned walls have long since served 

their purpose, but through the years has been preserved, free from 

encroachment, the land which now becomes the right of way for a 
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highway that will serve to carry t ra f f ic rapidly to connections with 

all of the radial streets and highways in and out of the c i t y . At 

intersections the now circular hî hw.ny is carried under th© major 

radial routes. At some points tnese underpasses are relatively 

simple tunnels, beginning and ending far enough back of the 

intercepted streets to leave th* lr fv.l I width nvai lablo for traffic. 

Others arc jj.ultipie-lnno tunnels branching to connect with several 

streets. The design motive, ia t-i carry on separated levels the 

principal conflicting lines of travel to make possible a continuous 

traffic flow. Tho tunnel construction hns necessarily provided for 

other underground services such >•& «.««wrs, water and electric 

conduits. A fonturo that is new and highly desirable is the 

equalization of the intensity of l ight ing within and without the 

tunnels. This is accomplished nut,statically by the uso of the 

photo-electric cell control, an achievement in tunnel lighting 

which destroys the- unpleasant reactions to driving underground. It 

is my lodgment that th© French engineers have developed a new 

principle in tho lighting of tunnels that will apparently overcome 

the generally unfavorable reaction, and will go far to popularize 

the use of this form of construction where i t is the feasible answer 

to the problem. 

Typical of the new radial highways is the St. Cloud auto 

road under construction en a wholly new location, to provide for a 

contin'jous flow of traffic to th" northwest, beginning at the 
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Seine River and connecting with the existing national system at a 

considerable distance from the city. A new bridge is under con­

struction across the Seine-, and this new highway will pick up th© 

traffic at the bridge hond. After ascending a short grade to the 

level of a suitable soil stratum for tunnel construction, the line 

is carried beneath the St. Cloud hi l l s . This ancient park and 

historic setting are thus left undisturbed, and beyond, the way l ies 

through State forests and other lands on a wide* right of way with 

all cross traffic separated. If pedestrians or bicycles are 

permitted, by-paths will be provided exclusively for them. As a 

part of this new development program, many of the old city bridges 

over the Seine .ire being replaced, by new structures, but great ear© 

is taken to preserve the architectural harmony of the new with the 

old. These examples typify the D i a n a to expand highway faci l i t ies 

t'» meet nov/ conditions '.vacre tho nroblora is one of adding to a 

system of highways originally laid out on a well conceived national 

basis. They sustain the principle that ''ver a long period, a highway 

system originally well planned can bo expanded to moot the growing 

needs without large abandonment of investment or changing to wholly 

new pol ic ies . 

In Germany a wholly different situation is met. Until, the 

present National Socialist Government took over the development,' 

in 1933, of a national system of highways, the work was on a State 

and local basis. The situation ia graphically described by' 



Dr. Allmers, President of the National Association of the Motor 

Industry of Germany. Quoting Dr. Allmers: 

"In Germany there was a hopeless state of disintegration ne 

in the Middle Ages. State and provincial governments, district and 

communal authorities, made every effort to obstruct a sound develop­

ment based on uniform principles. The Ministry of Transport was 

powerless, and years elapsed before applications wore sanctioned by 

the competent governments of the federal States. Every district 

road engineer built his roads in a different way, but nearly all of 

thera built them in the wrong way, and only a few appreciated the 

requirements of automobile traffic and those few mostly lucked the 

necessary funds." 

Here no national system had been planned and developed through 

the years, so i t was necessary for the present Gorman government to 

attack the problem of adequate national highways at the beginning. 

A two-part program was undertaken - the rehabilitation of the existing 

roads, which have have divided into national roads and highways of 

the f irs t and second class. The work on these latter classes is 

administered, under general direction of the Inspector General of 

German roads, directly by the States and Prussian provinces. The 

second part of the program is the laying out and construction of a 

wholly new system of roads known as tho Beichsautobahnen, under the 

immediate supervision of the General Inspector. The system as 

planned consists of about U30O miles, which gives roughly three 
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lines across Germany north and south and three east and west. The 

l i teral translation of the word Roichsautobahn is national auto road, 

which gives inrnediately a vision of these great national thoroughfares* 

built on their own ncv wide riijht of ways to provide for a continuous 

flow exclusively of motor traffic over the whole mileage without 

conflict v/ith the cross traific on intersecting highways or railroads. 

The design calls for very easy gradients, long sight distances and 

long radius curves. There is some difference in these standards as 

applied in different areas, depending upon the general topography. 

The section design calls for two roadways, oach approximately 29 

feet in overall width, separated by a sodded strip 1/5.65 feet wide. 

Each roadwfty consists of a Portland cement concrete slab Ph.37 feet, 

an inside curb l o feet, and an outside curb 3*25 feet, in width. 

These curb strips are covered with a bituminous mix, thus giving 

the grayish-white center a wide black border. Cross highway traffic 

is generally carried over the autohahn without materially raising the 

level of these cross roads, meaning that sections of the autobahnen 

are placed in deep cuts. The autobahn in some cases is carried over 

railways. Various types of access roads have been developed, 

depending upon the actual amount of traffic eventually expected. 

The clover leaf design is in less general use with i ts W a y 

connections than the so-called trumpet design. At the present time, 

upwards of 1000 miles of tho autobahnen have been completed, although 

all of this mileage is not as yet open for public use. 
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As n nationnl system, relative to th© nron of the country, 

this duct r>tinn of the. iVrm.-ui Government goes far beyond any modern 

similar undertaking by n?iy nation, when measured by miles, by the 

gencr -no dinn-,r-i am; .f the t y i tv\ desi,,?!, and by all of th© 

nuxi 1 iary •,•/• rh, liicladi;, ; j-.trectures, approaches and landscaping. 

The v>ni;tr action iYntur.%>«, nn will be inferred from the 

description af tho design, involve heavy jpra&in^. The carrying 

of eh.? «ut<"b«I.n«-« bt;lo',v cras« randu to provido high Clearances 

-•lone .«cc-->mit» f'«r henvy yardao;o because of tho wide sections. 

The slopes; an.' designed to permit tho quick establishment of 

ground cover, and all the work, even that recently finished, is 

wtli s'Hldcd. Th«..- top soil has been conserved nnd replaced, and in 

an iuopection covering cost of the coraploted miloafs thoro was no 

evidence of unprotected slopes or destroying erosion. Moehnnicnl 

equipment in service is for l'tr»;,;o scale production. For hauling, 

use is made nf industrial locomotives and small narrow^nwee eteol 

dump cars rather than tracks which arc common in this country. In 

tho operations of pavement construction the curbs aro f i rs t buil t . 

These provide tracks for steel m i l s on which move the combined 

mixer and distributor, the tamper nnd the finishing machines. 

A very dry mix concrete is used, and is heavily tamped. The quality 

of construction is good. The surfaces aro smooth riding, and both 

the design and" -.TOrtepnship of tho structures nro particularly ^ood. 

While the structures arc lr-r;*ol;>' of reinforced concrete or of 
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reinforced concrete substructure a with steel superstructures, there 

are variations in the larger viaducts. In a few examples observed, 

masonry arches were used; long highway viaducts were largely of 

steel. 

Whore construction has been fully completed tho meticulous 

attention which lias beer. .;ivou to tho final finish is praiseworthy, 

and the larc:e scale operations reflect hitfh-ciaso engineering and 

efficient supervision. Tho German off ic ia ls in charge, from General 

Inspector Doctor Todt, through the whole staff and including the 

workmen, can be proud of the high quality of th© work they are 

producing. \ 
i 

There is l i t t l e basis for comparison of this undertaking in 

Germany and the highway improvement going forward in this country. 

Tho situation in German;,' io the very antithesis of that in tho 

United States. Here the highway builders have been waging an almost 

losing struggle to provide highways for the already developed motor 

traffic. In Germany the system of super-highways is holng built 

largely ahead of tho highway traffic, Germany has recognized tha 

ut i l i ty of highway transport to the extent of having embarked on 

the building of these large capacity highways, and as a complementary 

national policy there has been put into effect every inducement to 

encoura.je the development of motor traffic. In all of Europe the 

motor car has previously be^n io. keel upon as a luxury and taxed as 

such. The relatively slaw development thore resulted from 



high-priced cws and taxation hanc.icnps a.ainst thoir utilisation. 

Germany has not only done awny with special taxes on tho motor car 

in recognition of i ts potential general ut i l i ty, but is actually 

permit tin," the cost price of trucks and business cars to be 

deduct.: a fro:;; income on wuich taxes are paid. The encouragement 

thus offered by the Government has- been ao outstanding that the 

licensing of now cars jumoed from Ul,000 in 19 V: to 1^0,000 in 

1935. " ''"'« incraase of iho por cent. In addition tho industry 

has beta, brought under ^vonunentnl supervision, ao that tho 

commercial practices which had brought demoralization of the 

business »:nvw been rectified. Those moat importantly interested 

now aivo highest praise i"> the stabilisation of the industry which 

has thus been of fee tod by the Government, Hen: we have an unusual 

expiaaisi ai of faith in the utili ty of hLjhwny transport. While 

tho highway prorjrros wan undertake*; as one of tho means for providing 

employmv'rit, which, accui:.Ira.; to rop-^rts, in 19.5'-' reached ono out of 

each three v/.a were able to work, the -policy of hi,;hv/ay building 

rc-prvscftte n lt\r,;o investment on tho part of the Government which 

there is no imoodlatt oassibility of recovering directly from 

impasts on the road users. 

Sinco conditions arc on ulusimilar, what relationships are 

there, then, which wo can take «s warning or which we can emulate? 

The most important is that we must jrasp this Lie\.;way problem 

in this country more firmly. We met raise our standards to tho 

new levels demanded by the universal ut i l i ty of tho motor vehicle. 



two distinct, programs arc indicated. First, the systematic 

rehabilitation of existing highways hy the actual incorporation of 

new construction to promo to safety and creator ut i l i ty . It is not 

a part of this discussion ta elaborate tho relationship of safety 

to highway do sign, since that subject ia adequately covered by 

tho paper to bo presented by tho Chief of tho Division of Design 

of the Bureau, Mr, Toms. Tho second progran is the longtime 

plan which will bo based, uonn the principles illustrated by these 

examples from other countries, m& by wide experience In our own 

country. Tho highway transport surveys now under way arc basic. 

It ia my deep seated hope that the highway department of each 

State will recognize the essential quality of the information.which 

is be in,; pothered. If tho program of the next five to ten years 

is to provide the public wit'.i highway service that i s not now even 

approached in any Stato, i t must r<,st on this transport survey 

foundation. The underlying SOUTH ae so of planning a bolt line 

intercepting highway plus radial roads on new riftht of ways to 

servo tho metropolitan areas, and introducing tho new feature of 

providing this coarplete service only for the passenger motor 

vehicle, is supported by tho traffic studies heretofore made. 

These studies indicate the overwhelming preponderance of 

passenger BO tor vehicle movements in the metropolitan areas, 

particularly oa week-ends and holidays. To provide free flow . . 

highways leading from the ci t ies well into the country, and to 



penr.it the distribution of vehicles on these radial highways, from 

nr.A to their own quadrants in the city over one or more bolt l int 

highways, will add immeasurably to the potential uti l i ty of tha 

motor vehicle to the urban dweller, and such development will bo 

supported by this increased use. This conception goes further, 

however, and recognizes that tho trend of tho world is toward a 

renter recognition of social values, fhe motor car is one of tho 

instruments from which wo are not securing the potential social 

ucrvices in the nightmare of congested streets or highways at 

times of peak traffic, Unfortunately there is no way to stagger 

Sntui-dnya, Sundays and holidays, fhe city dweller either makes 

use of his cur along with his tons of thousands of neighbors, or 

ices not use i t . These radial roada will be reserved for automobile 

traffic. There is need ia some limited sections of tho country for 

the extension of such roada until they connect with those radiating 

from other large centers of population to .form continuous routes 

wholly disconnected from our present system of highways. To the 

extent that other traffic, such as pedestrians or bicycles, may 

use such routes, separate wnys must be provided. But th© design 

must ,.;o a step further than does the design of the German, the 

French or of our own roads, and provide for th© complete separation 

of local from through travel by parallel service roads. The 

exclusion of local travel, as on the German roads, is unthinkable. 

In fact, the exploding of the c i t ies by the development of small 

http://nr.it
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acreages for homes is dependent upon the provisions for local traffic 

service. In our urograms, both for the rehabilitation and for the 

long term plan, we must accent as an essential the separation of 

grades at major highway intersections. This is one of the most 

important factors in stepping up the safe u t i l i ty of our existing 

highways. 

Notwithstanding the very extensive operations, which have been 

carried on cooperatively by the State highway departments and the 

Bureau of Public Roads, for the past several years, this discussion 

is largely devoted to the problem of l i f t ing the standards of future 

operations rather than to the recording of the act ivi t ies of these 

immediate years, which hrive been f i l l e d with earnest endeavors to 

give the maximum of employment. The State highway departments and 

the highway contractors merit an expression of sincere appreciation 

on the part of the Federal off ic ia ls for their diligence, patience 

and. effective efforts to carry into effect regulations which wore 

diverse and d i f f icul t . This problem of employment i s yet with us 

and to a large degree will remain with us, but we can, in addition, 

recognize more fully that we must intelligently look at what we are 

doing, and determine the method of attack on these problems of 

highway traffic that are growing constantly more d i f f icu l t . 

Since the emergency programs to provide employment were 

undertaken in 1933, the highways put under way by the State highway 

departments and the Bureau from funds under the immediate direction 
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of the Bureau have r,,ached more than 62,000 miles. This is equivalent 

to at least i;.: highways across the country from north to south, and 

an equal number from east to west. M'>re than 21,600 miles have 

been included in the construction programs of the last IS months 

only. Even this immense pro .ram has been too slow. It has not 

with sufficient rapidity absorbed the funds available for con­

struction. There are many causes that have delayed the beginning 

of work on important projects, particularly rif;:ht of way diff icul t ies , 

but I am bringing this observation into the discussion here since 

v/e have now to face the formulation of a new large program for the 

coming year. Highway construction, including State and Federal 

funds, can reach above $300,000,000 if the States all meet their 

Federal nie apportionments. The only way that the public can be 

led to see its loss in the dra/.; in State programs because of 

diversion of highway funds to other than road purposes is by the 

formulation of the timely programs that are possible if these funds 

are conserved and used for the purposes for which these special 

taxes are levied. As an integral part of the present highway 

policy, the participation in the improvement of major traffic 

routes within the c i t ies and the <-:;rade crossing elimination projects 

are rapidly maturing fac i l i t ies of the utmost value. In our new 

program there is the introduction of the secondary road improvement 

program as a part of the permanent Mchwny legislation. Without 

go-in,-* fully into the approach to this important new development, 
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two principles will be observed in the regulations which are issued, -

f i r s t , that the Federal Government will deal only through the State 

highway departments, and second, that the application of tho funds 

will be upon a definite secondary road system. 

This year when the need exists to raise th© standards of 

highway planning and engineering to higher levels , i t is particularly 

f i t t ing that the Association should meet in San Francisco. The 

intelligent vision that has produced the Bay Bridge f i l l s the heart 

of every highway department member with pride to be in and of the 

fraternity, The maturity of the conception, the graceful design, 

the complexity of the problems overcome, and the now apparent 

tremendous economic influence that tho bridge will exert, are 

symbolic of what highway transport means to our nation. The 

completed bridge is an en&urinn record of devotion to the public 

service of the State Highway Officials of California. To the 

members of the State Highway Department and the Director of 

Public Works, the congratulations of the highway o f f i c i a l s of the 

nation. To Charles H. Parcel 1, Chief Engineer, to C. E. Andrews 

and the corps of able engineers assisting them, the acknowledgment 

of us a l l of a public service faithfully and manfully carried 

through to a magnificent- success. 


