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HIGHWAYS OF THE FUTUKE 
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Highways of the future w i l l d i f f e r from highways famil iar to 

the past mainly in a be t t e r adjustment o f the i r design and capac i ty 

to the character , purposes and volume o f thei r usage. This , I be l i eve 

to be the broadest p o s s i b l e charac ter iza t ion o f the change that I s 

l i k e l y to occur In the kind and condi t ion o f the en t i re highway system 

in the coming years* 

I t i s app l icab le a t the one extreme to the r e l a t i v e l y small part 

o f the t o t a l road and s t ree t mileage that serves , and w i l l continue to 

serve, the p r inc ipa l a r t e r i a l t r a f f i c streams between and within the 

c i t i e s . I t i s equally appl icab le a t the other extreme to the much 

greater mileage the function o f which w i l l remain, as in the pas t , the 

gathering o f the great a r t e r i a l streams from, and their d i s t r i bu t ion 

to , the farms and the c i t y homes and p laces o f business and industry 

that are both the sourcea and the des t ina t ions o f a l l highway movement. 

The achievement o f t h i s change i s the cent ra l purpose o f the 

plan o f integrated highway improvement envisaged in the Federal Aid 

Highway Act o f I9UU. 

What, in d e t a i l , w i l l be the character o f the future highways? 

How and a t what rate w i l l the evolu t ion o f superior adaptation o f 

f a c i l i t y to function occur? To these questions no s ing le answer can 

be g iven . 
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The one term, "highway,H comprises in i t s various uses such 

widely d i f fe ren t e n t i t l e s as the t r a f f i c a r t e r i e s o f great c i t i e s , 

the s t ree t s o f s imilar funct ion in small towns, the res idence s t ree t s 

o f c i t i e s small and l a rge , the p r i nc ipa l rural trunks Joining the 

c i t i e s , and the l o c a l roads o f rural communities. Bach o f such par ts 

o f the highway system i s essen t ia l to serve some part o f the t o t a l i t y 

o f highway transportat ion and each, in the i dea l , must he f i t t e d to 

the e f f i c i e n t performance o f i t s pa r t i cu l a r funct ion. But the ach ieve

ment o f that idea l f i t ne s s implies a d i v e r s i t y o f s t ructural character 

in parts o f the highway system as wide as the d i f fe rences that d i s 

t inguish the several functions to he performed. 

The d i f fe rence in function I s one o f degree as wel l as o f kind. 

For example, there are in a l l c i t i e s ex i s t i ng s t ree t s that perform a 

l a r g e l y a r t e r i a l funct ion, d i f f e r i ng in th i s respect from other s t ree t s 

that perform mainly a c o l l e c t i n g and d is t r ibu t ing funct ion. But the 

magnitudes o f the a r t e r i a l movements to be served vary g rea t ly with 

the s i zes o f the c i t i e s . So, while i t may be reasonably ant ic ipated 

that the future w i l l see in a l l c i t i e s a substantial phys ica l adapta

t ion o f the routes o f a r t e r i a l movement to the pecu l i a r needs o f such 

movement, I t i s not to be expected that the functional design and 

operat ion o f the new a r t e r i e s w i l l be the same in towns o f 25,000 

populat ion as in c i t i e s o f a m i l l i on inhabitants. 

The country over there are rural highways, genera l ly those j o i n 

ing most d i r e c t l y the larger c i t i e s , that serve the p r inc ipa l flows 

o f i n t e r c i t y a r t e r i a l movement. Such routes are being recognised by 



Inc lus ion in the nat ional system o f in te rs ta te highways which i s In 

process o f o f f i c i a l designat ion. But while a l l parts o f such a 

system w i l l possess in common the character o f p r inc ipa l i n t e r s l t y 

a r t e r i e s o f their respec t ive regions , the magnitudes o f the i r a r t e r i a l 

funct ions and the degrees in which they combine a l so l o c a l c o l l e c t i n g 

and d i s t r ibu t ing functions w i l l vary widely with the character o f their 

r e spec t ive reg ions , and the s i ze s and dis tances between the c i t i e s they 

connect . So, l i kewise , i t i s to be expected that in the future improve

ment o f suoh routes there w i l l be a substantial d i f fe rence o f design 

and manner o f opera t ion. 

And, not to labor the po in t , but rather tp d i r e c t a t t en t ion to 

an e s p e c i a l l y wide range in degree o f se rv ice between roads o f l i k e 

general funct ion, there are in various par ts o f the united States and 

in each several part rural roads that w i l l be c lassed as p r inc ipa l 

secondary o r feeder roads, performing in a l l cases predominantly the 

funct ions o f t r a f f i c c o l l e c t i o n and d i s t r i b u t i o n , that w i l l serve In 

that character t r a f f i c varying from scores to hundreds and perhaps 

thousands o f veh ic l e s d a i l y . Correspondingly, i t i s to be expected 

that the f i t t i n g structural Improvement o f roads o f th is c l a s s in the 

future w i l l manifest an e s p e c i a l l y wide range o f design charac te r i s t i cs* 

Publ ic administrat ion in the past has approached most nearly a 

c l ea r r ecogn i t ion o f funct ion and responsive ac t i on in p rov i s ions made 

fo r improvement o f the more important rural a r t e r i e s included in the 

Federal-a id and State highway systems. The undeniable f a c t that roads 

have been included in these systems that a co r r ec t funct ional 
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c l a s s i f i c a t i o n would have omitted, and other roads have been omitted that 

func t iona l ly have merited Inc lus ion , i s due mainly to unclear percep

t ion o f condi t ions essen t i a l to proper s e l e c t i o n . The further f a c t 

that the present condi t ion o f these systems f a l l s short o f an adequate 

s t ructural adjustment to required funct ion, i s t raceable to f a c t o r s 

assoc ia ted with the pioneer pe r iod that produced the condit ion* 

In that pe r iod the number o f motor veh i c l e s Increased many foldf 

the character and performance a b i l i t y o f the veh i c l e s was p rogress ive ly 

a l t e red in ever widening departure from those o f the animal-drawn 

v e h i c l e s , their predecessors in use o f the highways. Conceptions o f 

highway function and character were correspondingly a l t e r ed , and 

s sc t ions o f the system more recen t ly improved approach in character 

standards o f u t i l i t y present ly considered des i r ab le . But many sec t ions 

o f e a r l i e r design and cons t ruc t ion survive to perform at present a 

s t i l l use fu l , but inadequate s e rv i ce . The sec t ions e a r l i e s t improved 

were genera l ly those which at the time served the larger volumes o f 

t r a f f i c . In most cases they remain today the more heavi ly t raveled 

parts o f the highway system, and though In most cases thei r o r i g ina l 

design has been somewhat Improved by subsequent cons t ruc t ion , the 

necessary expenditure fo r i n i t i a l improvement o f l e s s important parts 

o f the system has l e f t o f the always l imi ted ava i lab le revenues amounts 

In su f f i c i en t to e f f e c t i n f u l l the required expensive modernizing 

improvements o f the o lde r and more important s ec t i ons . Such sec t ions 

are l oca t ed general ly at the nearer approaches to the c i t i e s , and t h i s 

acoounts fo r the f ac t fami l ia r to a l l t rave lers that dr iving d i f f i 

c u l t i e s increase genera l ly as they enter the ou tsk i r t s o f the c i t i e s 

on the i r rou tes . 



That passage through the c i t i e s themselves I s a horror to he 

avoided whenever opportunity affords* i s a teaching o f t ravel exper

ience that accounts for the popular "belief i n c i t y by-passes as a 

so lu t ion f o r a l l urban t r a f f i c problems. But while the gross 

inadequacy o f routes into and through the c i t i e s i s su f f i c i en t cause 

fo r the through t r a v e l e r ' s d i s t a s t e , the Idea o f the by-pass as a 

remedy unfortunately c o l l i d e s with the faot that by far the greater 

part o f the t r a f f i c approaching the c i t i e s on main highways must 

genera l ly enter them to reach i t s f i n a l o r intermediate o b j e c t i v e s . 

In view o f this f a c t , the p rov i s ion o f by-passes i s proper ly rated 

as a l e s s e r part o f the remedy, o f a i d mainly to the smaller f r ac t ion 

o f through t r a f f i c ; the needs o f the larger volume o f c i ty -en te r ing 

t r a f f i c and o f the s t i l l greater in ternal a r t e r i a l movement with which 

i t merges upon entrance are to be met only by the more d i f f i c u l t and 

expensive improvement o f c i t y a r t e r i e s . Belayed recogn i t ion o f t h i s 

greater need and e a r l i e r p rov i s ions o f highway law proh ib i t ing 

expenditure o f federa l and State funds on routes within c i t i e s , have 

combined with i n s u f f i c i e n c i e s o f c i t y revenue to postpone overlong 

the cons t ruc t ion o f the more ample c i t y a r t e r i e s now urgently required. 

But, fac ing these extraordinary needs now c l e a r l y recognised, the c i t i e s 

oannot Ignore the simultaneous n e c e s s i t i e s o f reconst ruct ion and main

tenance of a large mileage o f ordinary s t ree t s , 

Hearly two and a ha l f m i l l i on miles o f rural roads, f i v e - s i x t h s 

o f the en t i re rural mileage, remain as they always have been under the 

administrat ion o f thousands o f county and l e s s e r governments. She 
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pla in f ac t i s that past expenditure* on th is large part o f the highway 

system hare been made with l i t t l e cons is tency o f plan and purpose. 

In consequence there e x i s t s a wide d i spar i ty between the present 

cond i t ion o f these l e s s e r roads, s ec t i on by sec t ion , and the t r a f f i c 

se rv ice they must a f fo rd . 

The f i r s t need as we enter upon a new per iod o f a c t i v i t y In 

highway bui ld ing i s to recognize c l e a r l y that the s t ree ts o f our c i t i e s , 

the main rural highways, and the l e s s e r rural roads are elements o f a 

composite whole - a t o t a l system o f highways - serving as a whole the 

t o t a l i t y o f highway transportation that should be unaffected in i t s 

natural development by p o l i t i c a l boundaries and the partitlonment o f 

highway administrat ive author i ty . I t should be the aim c f a l l future 

road bu i ld ing , by whatever au thor i ty and f inanc ia l p rov i s ion i t may 

be accomplished, to progress s t ead i ly toward the eventual c r ea t ion 

o f an appropriate balance between the needs o f e f f i c i e n t and economical 

highway transportat ion and the condi t ion o f every part o f the en t i re 

road and s t ree t system serving those needs. 

Though l imi t a t ions o f ava i l ab le means w i l l continue to prevent 

a complete r e a l i z a t i o n o f the f i n a l l y desirable state o f each sec t ion 

o f highway in a s ingle cons t ruc t ive operat ion, a l l work that i s done 

should be informed by a c l ea r conception o f ult imate plan, and should 

make conscious p r o v i s i o n 1 f o r the future inbul lding o f planned features 

omitted in the immediate undertaking. There should be a general 

apprec ia t ion o f the f ac t that the roughing-out o f a highway system in 

th is oountry i s f i n i shed , and that a l l that i s hereafter done should 

contr ibute d i r e c t l y to an envisaged and wel l proport ioned f i n a l form. 
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Shis , in view o f the ex i s t ing m u l t i p l i c i t y o f highway adminis

t r a t ive Ju r i sd ic t ion , c a l l s f o r a degree o f concordance o f purpose 

and a c t i o n d i f f i c u l t o f achievement. I t may he regarded by some as 

a v is ionary hope that makes too l i t t l e allowance for the f r a i l t i e s 

o f human nature. But, in essence, i t i s the purpose o f the Federal 

Aid Highway Act o f ISkk and the measures that are being taken to give 

e f f e c t to i t s p r o v i s i o n s . 

I t i s the purpose that i l luminates the p rov i s ion made in the 

Act f o r Federal pa r t i c ipa t ion and intermediation in the planning and 

cons t ruc t ion o f hi^iways o f a l l three p r inc ipa l ca tegor ies - the s t ree ts 

o f c i t i e s , the primary rural a r t e r i e s , and the rural secondary and 

feeder roads . I t I s the purpose underlying the A c t ' s d i r e c t i o n to 

s e l e c t and designate a nat ional system o f in ters ta te highways, so that 

such most important i n t e r c i t y a r t e r i e s may be c l e a r l y recognized and 

ooordina te ly planned by the many au thor i t i e s that must have a part in 

the i r planning. I t i s the purpose that accounts f o r the requirement 

that the funds provided fo r secondary and feeder roads are to be expended 

only upon the more useful roads o f that category and that State highway 

departments are to cooperate with county and l o c a l au thor i t i e s and the 

Federal agency in s e l e c t i n g systems o f such p r inc ipa l secondary and 

feeder roads for improvement. 

I t i s the same purpose that motivates the determination o f State 

highway departments, while they are engaged in designation o f the 

In ters ta te and secondary road systems, to review and, as need appears, 

to reform or advise the reformation of the Federal-aid and State highway 

systems, so that the composition o f these systems may be more r a t i ona l ly 
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adjusted to thei r intended funct ion. I t i s responsive to that purpose 

that the Publ ic Beads Administration proposes as guides to a proper 

s e l e c t i o n o f the secondary road systems, f i r s t , a careful study o f the 

r e l a t i o n o f such roadis to the promotion o f a more e f f i c i e n t a g r i c u l 

ture and be t t e r condi t ions o f rural l i f e in order that the most useful 

roads may be included, and, second, a r e a l i s t i c estimate o f the 

p o t e n t i a l i t i e s o f app l i cab le revenue accrual i n order that the s i ze o f 

the s e l ec t ed system may be adjusted to a reasonable expectat ion of 

t imely improvement. 

I t i s the same broad purpose that insp i res the State highway 

departments and one c i t y af ter another in undertaking surveys to 

ascer ta in the o r i g i n s and dest inat ions o f the myriad movements that 

occur d a i l y between the various c i t y sec t ions and between the c i t y 

and external p o i n t s . In order that a proper l o c a t i o n may be determined 

fo r new a r t e r i e s to accumulate such movements near their sources and • 

conduct them with a minimum o f l o c a l interference as conveniently as 

pos s ib l e to their des t ina t ions . 

And i t was to implement th is same cent ra l purpose of the new 

Federal Act , , the same essen t i a l o b j e c t i v e o f a l l future road bui ld ing 

a c t i v i t y , that the American Assoc ia t ion o f State Highway O f f i c i a l s 

r ecen t ly adopted and promulgated codes o f des i rable standards to be 

appl ied in the design and const ruct ion o f roads o f the in ters ta te 

system, and in the construct ion o f secondary and feeder roads . 



The framing of the Federal Act was founded upon years of 

organized study of the existing state of the entire highway system 

and its further improvement needs* carried on by the Statewide 

highway planning surveys. The facts gathered by these surveys have 

been analysed by the State highway departments and now enlighten 

the policies and decisions of those departments. The same gathering 

of facts, nationally accumulated, was the sound basis of two reports 

to Congress, one by the Public Roads Administration, transmitted in 

1939 under the title, "Toll Heads and Free Scads," and the other by 

the National Interregional Highway Committee, transmitted in l$kk 

under the title, "Interregional Highways." The clarifying analysis 

of highway problems and the recommendations made for appropriate solu

tions in these two reports are the roots of the I9UU Act, and will 

exert a powerful influence in shaping the program now commencing under 

the provisions of the Act. 

The report of the Interregional Highway Committee, will be 

especially effective in determining the character of the principal 

arterial highways of the future. It proposes standards in great 

detail to which the design of such highways should conform. They are 

standards informed by a long view ahead, and are not yet generally 

accepted in al l details for present application, but time will bring 

their more complete acceptance. 

These standards of tho future call for a judioious employment 

of the device of controlled access to protect the arterial traffic 

from dangers of frequent and unheralded emergence of vehicles from 
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abutt ing property. They c a l l f o r wide r igh t s o f way, not l e s s than 

22̂  and up to 300 fee t wide. They require shoulders wide enough to 

accommodate standing veh ic l e s c l ea r o f the t r a f f i c lanes , firm 

enough to withstand Infrequent use in emergency by veh ic l e s moving 

at high speed, and f ree o f dangerous d i f fe rence o f l e v e l at the l i n e 

o f junct ion with the paved surface. 

They p resc r ibe f l a t s lopes fo r the s ides o f embankments to 

lessen the danger o f acc identa l departures from the roadway, and 

curvature*, sp i ra led and superelevated fo r safe negot ia t ion a t expected 

vehicular speeds. They spec i fy the p rov i s ion o f s ight distance every

where su f f i c i en t to permit the safe stopping of veh ic les moving a t the 

design speed, and wherever f i nanc i a l l y f e a s i b l e , on 2-lane sec t ions , 

s u f f i c i e n t to permit the long view ahead which i s necessary to al low 

the fas te r veh ic l e s to pass slower ones without danger o f c o l l i s i o n 

with veh i c l e s moving in the oppos i te d i r e c t i o n . 

Lane width o f 12 fee t i s the uniform requirement o f these 

standards and two lanes are spec i f i ed fo r roads carrying t r a f f i c l e s s 

than 2,000 v eh i c l e s per day, a volume that w i l l not be exceeded in 

many years even on most o f the more important rural highways. Hoads 

serving between 2,000 and 3*000 v eh i c l e s a day would be constructed 

with two lanes where i t i s pos s ib l e to provide safe passing sight 

d i s tance , but with four lanes , two fo r each d i r ec t ion separated by a 

median s t r i p , where safe passing sight distance i s unobtainable. For 

t r a f f i c volumes between 3*000 and 15,000 v eh i c l e s d a i l y in rural areas 

and a l l l e s se r volumes in c i t i e s , d ivided four-lane highways would be 



provided! and volumes above 15,000 v e h i c l e s d a i l y in rural areas and 

above 20,000 i n urban areas would be served by s ix lanes d iv ided . 

The standards recommended by the Interregional Highway Committee 

contemplate the separation o f grades a t a l l r a i l road c ross ings , and 

on the more heav i ly t rave led routes a s imilar separation at i n t e r s e c 

t ions with other highways, with interchange ramps to provide fo r 

turning t r a f f i c . Where in t e r sec t ion grades are not separated, the 

proposal o a l l s f o r a median s t r i p ko f e e t wide, enough to provide safe 

centra l stopping space fo r most v e h i c l e s . 

Minimum height clearance o f ik f e e t and generous side clearance 

would be provided at a l l br idges and underpasses. On short br idges 

carrying the highway the width between curbs or r a i l s would be s u f f i 

c ien t to accommodate the f u l l width of the approach pavement and i t s 

shoulders . 

The standards contemplate a complete avoidance of the necess i ty 

fo r stop-and-go s ignals to halt t r a f f i c on the in te r reg iona l highways, 

and a minimum of e s sen t i a l cautionary s igning. They suggest i n d e t a i l 

the form and placement o f d i r e c t i o n , route i d e n t i f i c a t i o n , and speed 

l imi t s i gns . 

I t w i l l be apparent that these proposals l ook to the c rea t ion 

o f highways superior i n geometric design to the bes t e x i s t i n g highways. 

They look t o a p rov i s ion fo r utmost freedom o f safe movement for 

t r a f f i c o f the volumes f o r which they are designed which, a t the 

suggestion of the Committee would be that estimated to develop in a 

20-year fu ture . 
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They would be highways f i t t e d to accommodate v e h i c l e s as wide, 

as high, and as long as the meet l i b e r a l o f State laws now permit. 

Highway o f f i c i a l s an t ic ipa te no future need fo r greater vehicular 

dimensions. The strength o f bridges as proposed would be s u f f i c i e n t 

to carry a l l essen t ia l and economically defens ib le gross and group-axle 

l oads . The one feature in which designers o f veh i c l e s are most l i k e l y 

to f ind disappointment i s the proposal f o r strength o f pavements and 

road foundat ions. In th i s respect the Committee concurred with the 

v i r t u a l l y unanimous opinion o f highway au thor i t ies that there should 

be no e f f o r t now or i n the future to provide pavement support fo r ax le 

loads exceeding IS ,000 pounds. 

The proposals o f the Committee were addressed to a d e f i n i t i o n o f 

the des i rab le character o f roads forming sect ions o f the in ter regional 

system i t recommended f o r designation and cons t ruc t ion . A p r a c t i c a l l y 

i den t i ca l system i s now in process o f o f f i c i a l designat ion as the 

In ters ta te highway system. The standards appropriate f o r th is system 

o f most important highways w i l l be much too exacting for l e s se r roads , 

nor w i l l they be needed f o r the safe and e f f i c i e n t funct ioning o f such 

roads . The o b j e c t i v e to be Bought i n modif ica t ion o f the maximum 

standards for a p p l i c a b i l i t y to roads o f subordinate ca tegor ies w i l l be 

that o f provid ing an economical ly supportable f a c i l i t y o f movement f o r 

t r a f f i c o f the kind and volume to be accommodated. 

The incent ives to c lo se r cooperat ive ac t ion by au thor i t i es o f 

the Federal , State , c i t y and county governments provided by the Federal 

Aid Highway Act o f 19HH, continuance o f the research and fac t gathering 
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o f the highway planning surveys, and the harmonizing inf luence of 

the American Assoc ia t ion o f State Highway O f f i c i a l s and the Public 

Eoads Administration w i l l promote the be t t e r adjustment o f design 

and capac i ty to the character , purposes and volume of usage which I 

have ventured to descr ibe as l i k e l y to be the p r inc ipa l d i s t i n c t i o n 

of the highways o f the future . 


