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In his admirable work on English Wayfaring Life in the Middle Ages, 

j t J, Jusserandj former French Ambassador to the United States, quotes an 

early English author, Eorsley, in this manner: "These Roman ways in 

Pritain have frequently been continued as the publick roads, so that where 

a Roman military way is wanting, the presumption is in favor of the present 

high road If that be nearly in the same direction." He adds: ,:There are 

two reasons for that permanence: - the f i r s t is that the roads were built 

by the Romans to supply needs which have not ceased to be f e l t . » T'atlieg 

Street, perhaps the moot Important of these early Roman roads, starts at 

the Channel ports, one of which is now Lover, and extends through Canterbury, 

London and on northwest- to Vales. Many sections cf -this location are In 

use today, though presumably i ts construction as a Roman way was started 

in the f i rs t century A.P. , and probably it. was coincident with the line 

of travel followed back into unrecorded antiquity. 

This persistence through the centuries of travel lines is evidenced 

in other parts of the world conquered and later administered by the Romans, 

and in the ancient caravan routes of the Far East, Going as far back as 

.history can be traced with any reasonable accuracy, we find" this principle • 

holdsj - that land travel routes are permanent, We are familiar here with ' 

some examples of the continuity of travel routes once established, which 

^te from the earliest years of this nation. The Eeston Post Road from 

v 0 r k t o E o s t o n i s o n e o f these. 
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The purpose of these references is not an academic expedition into 

history^ The fact that .land travel routes are permanent has a real bearing 

upon the problems which are new eenftenting tha read builders, particularly 

of the area represented in this group T7e meet accept the experience of a l l 

history that the lines 'of travei ef major character now established wi l l 

remain and wi l l grow in importance through'the l i f e of the nation, (/I his 

does not mean the identical location in detail; since the developments and 

encroachments have made i t impossible to redevelop adequately present traffic 

lines for much of their lengths 3) The conclusion is inescapable that through 

the future of this nation; the major lines of travel as they now exist wil l 

follow very closely the same general locations as they now occupy;, 

This ; then, is a proper question-: - Are we, as the responsible highway 

of f ic ia l s . State and F:;deral ; thin:ring in terms of these reads as they -.••ill 

serve the public in 50-or ICO years or longer into the future, or are we now 

approaching their redevelopment on what must prove tc be a temporary basis 

unless we depart from practices we have followed in the p^st? 

The routes in process of selection for the interstate highway system, 

based on the- planning survey data, nearly a l l shew for this area a present 

average t raff ic use above the limits of eff icient capacity of two-lane 

highways, Cf course the raising "of these routes to multipie-lane types has 

been under way for some time, and wi l l continue perhaps at an accelerated 

rate when construction conditions become more normal, With the known traffic 

use, a l l of the routes cf this system and of many other major highways wi l l 

have to be l i f ted to standards having higher capacities. The growth in 

t raff ic in this postwar period has been so much greater than the most opti

mistic of estimates, that we have reached quantities of traff ic in a 
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r.?iatively few months that had not been anticipated Tor at least five y^ars, 

or even longer in the future. If we look at our highways in detai l , we find 

'Law many of what were considered the most modern in design are already ever-

ioadod. This is due in part, of course, t o the increased traffic,"but i t is 

also true that the type of highway that has been generally built, with unlim

ited access along i ts frontage, has a rapidly decreasing t ra f f ic capacity, 

nets situation wi l l repeat i t se l f constantly unless ve make a clear/break with 

the past in the type of design for major highway'arteries, "and go -to the con

trolled access type of design. This is particularly true- in the densely 

populated areas of the New England and North Atlantic States.-

The controlled access highway is not new, Frolatly the f i r s t examples 

in the United States of this type consist of four streets which cross Central 

Park in New York City from Fifth Avenue tc Eighth Avenue, There were con

structed in the 1880*3 or lS90 t s for -the use of horse-drawn trucking t raff ic 

or. Manhattan Island from one waterfront to the other without impairing the 

Park environment0 These are cf the depressed type. There'are other old 

sxamples largely in parks or parkways - and even with the passing of time and 

the necessity for renewal of road surfaces, this characteristic of-controlled 

access perpetuates their "utility and enhances -their value with time, 'The 

examples of such highways around New Tork City, the Merritt Farkway in 

Connecticut, the Arroyo Seco Highway out of Los Angeles, the Shirley Highway 

^il Pentagon System across the Potomac from T/ashlngton In Virginia, have 

-iready proven their service value„ In other countries there were some 

developments, the most extensive of which ware the German Autobahnen, which 

^ro planned perhaps with military motives, but certainly without the benefit 

°£ the thorough knowledge we now possess-of how traff ic uses the highways. 
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The essentials of the design of controlled access highways are: 

Provision for t raff ic entrance or exit at predetermined locations 

only. 

Access roads which fee.d traff ic into the main stream directicnally 

over acceleration lanes. 

Exit in the sane.manner. 

Elimination of a l l cross traffic at grade. 

Adequate shoulders for disabled vehicles. 

The opposing t raff ic flows are separated by a'median strip., and parallel 

roads to serve adjacent -property must -be provided or foreseen in the future. 

These general principles, are comir.cn knowledge among, highway of f i c ia l s , 

and have generally been incorporated in the legislat ion which.has been enacted, 

by the States. Comprehensive laws recognizing this type of highway have been 

passed by 24 Statesj these include California j 1939 ; Colorado, 1 9 4 1 ; 

Connecticut, 1 9 3 9 ; Florida, 1 9 4 3 ; I l l i no i s , 1 9 4 3 ; Indiana. 1 9 4 - 5 ; Kentucky, 

1946 ; Louisiana, 1 9 4 2 ; Maine, 1 9 3 9 ; Maryland, 1 9 4 1 ; Massachuse t t s , .1243; 

Michigan,• 1 9 4 1 ; Now Hampshire, 1 9 4 3 ; New Jersey, 1 9 4 5 ; Nov* I'exico, 1945.; 

New Tork, 1 9 3 7 ; Ohio, 1 9 4 1 ; Oklahoma. 1 9 4 5 . ; Pennsylvania, 1 9 4 5 ; .Rhode Island, 

IS;? ; Texas, 1 9 4 3 ; Htahj 1 9 4 5 ; Virginia, 1 9 4 2 ; TJest-Virginia, 1 9 3 9 * 

It wi l l be noted that some of the States in this area aro among those 

granting earliest authority for such highways, Missouri in 1 9 4 5 incorporated ^ 

authority to limit access in a revised constitution, which is the i i r s t 

instance of such recognition by organic letw. Oregon and NlsTnsin, perhaps 

other States, permit acquisition of access rights-. There are special J.aas 

providing for specif ic highways, notably of the Parkway designation. Tho 

Federal Highway Act of 1 9 4 4 authorizes this type of construction cn tho 

Federal-aid system. 

http://comir.cn
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Coupled with the necessity for the extension of iegi gislaticn providing 

for this type of construction In a l l the remaining Statos,is the serious need 

for legislat ion permitting more efficient land acquisition* Probably one cf 

-no best of such loiws is that of New lork State, There is genqrai need for 

a different approach to the matter'.of'land acquisition, Traditionally this 

his been regarded as a coneemitant of construction costs , Without debating 

the merits of this idea here,' the fact that the funds are not made available 

for land purchase prior to the time that the whole project is financed, is 

one of the very serious handicaps- to efficient ' or expeditious .handling of 

the construction program. Ihis is a matter upon which a great, deal more 

information should be given the public unci! 'here is general acceptance of 

the idea that land must be acquired"well in advance of construction opera

tions i f we are to practice ir.axLu.um economy* I 1 1 passing, i t may be noted that 

one of the greatest d i f f icul t ies the c i t ies fare"In undertaking a public works 

program,, is in the limitation generally prevailing that land costs must be 

provided" for with the construction fundsu This precludes advance planning 

and the"advance acquisition of the.necessary land* 

So much for certain legal and financial aspects, which i t is not the 

purpose of this discussion to explore further« 

Since so many undertakings are now under way involving the construction 

of controlled access highways, there are two areas in which recent detailed 

studies have disclosed their ruling importance affecting the standard of the 

design adopted. The f i r s t cf these is lane capacity, While this may be 

regarded as only a detail of the design, the capacity functioning of a l l of 

O'tr highways depends upon the capacity of the individual l a n e s a n d the 

studies of such capacities have been matured to an extent that permits their 

Use with a high degree of confidence. 

http://ir.axLu.um
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The following characteristies a i l have a tearing upon lane capacity; 

the number, length and steepness of grades, the percentage of the length of 

the highway on which curves and grades res t r ic t sight-distance, the percent

age of commercial vehicles, the width of lanes, the presence of adequate-

shoulders , and the clearance of obstacles at the sd.de> and perhaps other, 

factors which are common to a l l highways, including the controlled access 

type, and in addition," for normal highways, particularly in cities> the. 

presence of parked cars, loading zones, turning movements at intersections 

and cross t raff ic and pedestrian movements0 

Late in 19£6 - t raff ic flows on our major highways passed the •• volumes 

of 1941 which was the prior peak year, and this with around l,£Cvjr>00 fewer 

vehicles in operation. It is d i f f icul t to forecast the use or the attempted 

use of our highways as new cars continue to flow from: the factory. 

The conditions producing the present traff ic congestion in urban 

centers, and the di f f icul t ies of both movement and parking by those upon 

whose patronage a l l retai l business established in these areas depends, 

have not yet reached their peak„ These conditions are in large part pro

duced by the rapid decrease In lane capacity of the c i ty streets as they 

approach the c i ty center and tha volume of cross t raff ic increase's* Tne 

major reason for the congestion in the central business areas is the limited 

lane capacity at intersections. The actual observed capacity of a large 

number of intersections shows very low volumes. Over 35 percent of the 

intersection approaches where there are no street car tracks, but where 

parking is permitted, show volumes of between 300 and 4.0C vehicles per 

10-foot lane per hour of the green l ight . Those accommodating between 

http://sd.de


200 and 500 per hour of green light include 67 percent of the intersections 

of like character which were studied. If these volumes aro reduced in pro

portion to the. time that the "go1' signal operates, the possible hourly 

volume Is'small indeed. Incidentally j one of the best arguments for prch.i-

cition of parking on business streots l i es in the fact that i f parking is 

prohibited the observed average 10-foot lane capacity is 6S8 vehicles per 

lane per hour of green l ight , or approximately double that for streets on 

which parking is permitted., 

• For various reasons this interference by parking decreases progres

sively outward from the more congested business areas. While eff-street 

parking provides a partial re l ie f for business area congestion, there is a 

second essential improvement, - that of the controlled access belt express

way located in proximity to'the business d i s t r ic t , which wi l l accomplish tw 

purposes - one, that of providing access to the near v ic ini ty of the desire 

destination, and two, that of taking off the ci ty streets the t raff ic which 

is not bound for the business area. The major arterial roads traditionally 

radiate from the business centers. These normally extend beyond ehe c i ty 

limits and become the main rural highways. Upon these through traff ic 

accumulates and as i t approaches the business centers is greatly increased 

in volume by the urban traff ic i t s e l f . 

Recent studies in a number of c i t ies of varying sizes indicate that 

this mass of traff ic which must move Into and through the hearts of the 

business distr icts reaches the very heart of the c i t ies because of the 

^oad pattern and not because the destination is always there. The obser

vations thus far made show that from 35 to 50 percent of this traff ic 

3o~s not desire to go into the business area. Hero is the second sustain

ing reason for the express highway. 



Turning from the lane' capacities of congested ci ty streets, which, 

unless relieved'by the major undertakings here indicated, wi l l result in 

a continuance of the decreasing property values, in the flow of business • 

and the transfer cf re ta i l business to the suburban communities, le t us 

examine brief ly the requirements - of the design to permit maximum lane 

capacity of the controlled access road. Again, observation indicates 

that there are conditions under•which, a lane may accommodate as many as 

2 , 0 - 0 0 vehicles per hour. These conditions are that there are a minimum 

of two lanes for travel in one direction, that a l l vehicles shall rove at 

approximately the same speed, that_the percentage of commercial vehicles 

is small, that there is adequate width of t raff ic lanes, that there are 

adequate shoulders and clearance of obstacles beyond the edge of the 

t raff ic lane, that sight distance at curves and grades is nor.rostrletive, 

and that there are no improperly superelevated curves or interferences 

from cross traff ic of vehicles or pedestrians. The more closely these 

conditions can be approached, the higher wi l l be the resulting lane 

capacity. 

Pour-lane, divided highways generally show a somewhat higher voiurs 

per lane than highways of more numerous lanes; one reason being the diffa

culty of providing nonrestrictive egress and ingress f ac i l i t i e s for the 

much larger capacities of the wider highways. In practice there ere few 

situations where multiple-lane controlled access highways may be provided 

without any of the restrictive influences. Vie believe that for the ordi

nary highway carrying a l l classes of t r a f f i c , 1 , 0 0 0 vehicles per lane per 

hour is a practicable working figure for design purposes on sections 

http://nor.ro
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removed from urban areas. In areas v.hero there is a- very e onslderable 

volume of commercial vehicles, the practicable figure should be lover, 

in some cases as-low as SCO. 

Because of the preponderance of passenger vehicles 'during peak 

hours morning and evening in urban-area's, the maximum practicable working 

capacity for each lane in the direction of heavier travel is 1 ,5 'X 1 wrwwnenrer 

cars per hour e This wi l l .permit speeds around 35 miles per hour, which is 

reasonable for the comparatively short distances to be covered s o.hd for 

the short periods of peak travel. For such highways tho Iwno width should 

be not less than 12 feet,. Any less width results in lowered capacity ? and 

any obstacles at the side must havo a clearance of at least six feet from 

the pavement edge. 

An essential to me^intain lane capacity is shoulders outside the 

traffic lanes adequate to park disabled vehicles . One disabled vehicle 

not only blocks the lane i t occupies, but reduces the capaeits' of the 

adjoining lanes. This fact was not recognised when the German Autobahnen 

were designed, and only one-meter outside shoulders were provided. Tho 

paved width was approximately 29 feet of roadway in each direction, and 

there were few i f any places where this paved width did'not adequately 

carry the t raff ic even with a parked vehicle along one edge. The resultant 

accidents, largely rear-end co l l i s ions , forced tho engineers wo the conclu

sion that adequate shoulders must be provided, and this had been definntoly 

determined upon when war broke. 

Kates of grade should bo limited to those on which commercial 

vehicles can maintain t raff ic speeds. In rol l ing terrain whore this lo 



not possible i f commercial vehicles • constitute 20 percent of tho traffic 

they ;vill reduce lane capacity to as low as 63.percent of that for passen

ger vehicles . In mountainous terrain the effect is greater. 

The need for off-lane loading f ac i l i t i e s for busses is apparent 

fron the figures given for lane obstacles. 

There is one other ruling requirement for maintaining lane capacity, 

and particularly for building safety Into the road, and that.Is. adequate 

sight distance for the anticipated speed ef t raff ic» fata are now avail

able on which to determine the e f f e c t of both horizontal and vert ical 

alignment cn highway capacity for different operating speeds. 

The Importance of the travel habit surveys and tne i r application to 

highway design is equally as tempting a subject as the lane capacity studie 

to discuss T i l th the responsible highway of f i c ia l s and technicians In This 

area,, The very important uses which the highway departments of hew Jereey 

and Connecticut, and perhaps other States, are makiu" of the data gathered 

In this manner, for design purposes, is the most .reassuring evidence that 

the serious highway problems of this area wi l l be mot in an adequate .wanner 

These detailed studies of how and for what purposes the .public as individ

uals use our highways, assure the permanency of the results v.hlch are 

certain to follow tho application of the principles thus disclosed t o high

way development* After 2 , 0 0 0 years o f history we can yet apply that we." 

said of the early roads: »?• the roads tore built b y the Romans to 

supply needs which have not ceased to b e f e l t . " 


