THE FZRSISTERCE CF OL FadCR LINES OF HIGHTA RA‘

:i/q. 11 ) J_L.p. =G wvertion of th
33 Arru l 199 d Corvertion of the
Lesoc iaticn of Higkway Fff:clais of the Norith Atlandi
Atlemtic Uity Yew Jersey - February 26, 1947
Py Thos, H. rclerald

COle\;_OLe“ of Funlic Roads

T his admirable work or inglich Wayfaring lLife in the ¥iddle Ages,

J. J. cusserand, former French Amtassader to the [nited States, cuciss an
early Ergilsh suthor, Eorsley, in this nanner:. '"IThese Roman waye in

Fritain have freguerntly been contirued os the rublick reads, so tiatl where

3 Roman miiitary way is warting, the presurmpticrn ig in favor of the present

nigh road 1f ‘at be. nesrly in the zare directlorn." HMe adds:
tro rezsors for that rerranence: - the first is thalt the roads werc bulltl
ny the Rorsns to suprly needs which have not ceased to ke felt. " Tutling
¥ PrAY . G _ g

Street, perraps the nost *“portauL of these early Homan roeds, staris a

&

srteroun

the Chanrel porte, one of whick is now Tover, arnd exterds throus

Yales. Hany cections of -

london ard on northwest to nis loeal lC“ are in

use today, though rresurktly its constraction as a Roman wey
‘in the first cenqu 4.D,.s 8nd probably it was celincidert with the iins
of travel followed teck into urrecorded antiquity.
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In otker rarts of the world corguered and later administered bf the Romans

- i

and in the zreient caravan routes of the Far East., Going a8 far back as

“his persistence through tie ceriuries of trevel lires Is evidenced

s

H

history car he traced with any ressorable accuracy, we find thic rrinciple

lmxds; - that land travel routées are rermanent, We are famillar here with -

S0 examples of the continuity of % travel routes once gstablished, which
date from +he earliest.years of this nation. The Ecston Post Road from

Yaw v : . .
%% York to Boston is ore of these.



The purpose of thase refevences is rol an acedenic sxpeditlion invo
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history., The faet tnat 1lond travel routss are permemert ras s real tearing

upon the preblems viich are now confvonbticg the read Wwalgers, rariisudarls
aof the area reyrsserted in this group Ve nuot accept the axporisnes of ail

kistory that the lirss 'of irevei ol rejor charanter now

m

o
t

grow in imrortance Througn the 11ife of
does rot mear the 2dentical Jdocatien in detall, sines

encroachEsnis rave made 19 impossitle to rvedavelor adeguats

lires for much of their lergths,)

the fubturs of this naticn, the major liree of travel as Trhey now exis?t will

Y

foilow very clossly the same genersl

serve the public in 50.or 1CC vears

aprreaching their redevelorrernt on wHat wast prove in ts s Lerporary basis
urless we depar{ fron prgcticeé WE Ve fqlloveﬂ in the rest?

“he reutes in procece of celcetlon Tor the Irtorctatls highuay soeten,
Tased on the vlarning survsy daté, rasrly 211 show for this erea & priecrd

average traffic use above the limits of efficiert ecapac 4t” :f tvo~lens
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highways, Cf course the raising of thcse routes to muitipls-lane types nas
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beer under way for gome time, and will contirue perhaps at an aceélorated

rate when constriction cornditicns Yecome more normal. With the known traffic

il

use, all of the routes of this systen and of mary other major highways will
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ilifted to stardards having higher capacities, The growth
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have to Le

traffic in this posiwar period hss Yeen so much grestor thar the moet opti-
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mistie of sstiratss, thol we havs reached quantit
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r2iatively few months tha? had not beon anticipated for at least five vaare,
or even longer in the future, If wo look at our highways in detall, we find
shet many of what wore corsiderad the mest medern in desipgn are alreals over-

oaded, This is due in part, of course, to the inersased traffic, but it is

4

;150 true that the type of highway that has beer gererally bullt —ith 2

. .

access along its frontage, has a rapidly decrsasing traffic capaciiy,

=
4}
N

v

this situation will repeat iiself cornstantly unlssswe wake a clean treak with

the past in the type of design for major highway arteries, ard go to the con-
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rolied access type of design., This ls particulariy trus in 4

porulated areas of the New Frglard and North Atlantic States.
The controlled gaccasss highway is not rew, Troiably the firet zxamplics

~

1 the United States of this tyre consilst of four sgtreets yhicl crcss Central

1611

Y

Pprk in Kew Yerk Cilty from Fifth Avenue to Eighth fvenue, Theca vers cone
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structed in the 1880%'s or 1890ts for the uss of horse=drawn itrucking iraf
r. Varhatten fslard from one ”&ter;rOIt to tke other witheut irmpdirirsg “he

fark envirorment. Thésé ars of the derresssd Lype. There:are other oid

ne and

[

sarples largely in pafké or parkwnys., and cver vith the passirg of *
ke necessity for renewal of rd S5 surfzecs, this chareectsristic of-contrelled
iccags perpetuates thcir'utiliﬁy ard erharece their value with tirne, -The
ramples of such hightays arcurd Eew Tork City, the Morritt Tarkwsy In

|

lorrecticut, the Arrcvo Sceco Highvay out of Los &ngeles, the Shirley Highway
ind Pentagon System across the Potomace from Vashirgton in Virginia, have
dready proven thelr service valus, in othur countrioes thore wers sonme

evelopments, the wost externsive of which were the Germar Autobahnen, which

1

te

tary rotives, bubt certainly withoubt the henefit
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Ty planned perhaps with m

of the thorough lmowlédge we . pessess  of how traffic uses the higiways.



The esrentials of the design of controlled accese dghvaye are:

Provision for traffic -entrance or exit at pred“termined'lo¢ﬂtiogs_
only.

Access roads which feed traffic into the rain stream directiorallr
over acceleration lanes,

Exit in the same. manner.

Elimiration of all cross traffic at grads.

adsquate shoulders for disailed wvehielos,

)

The orposing traffic flows are separated bty a median sirip, an
roade to serve adjacent rroperty must be providad or forseecn in the future,

ihese gereral prinecliples ars comren knowuled

N -

and have generally bween incorperated in the Zogislation wi

by the States. Oomprehersive laws recognizing

.

passed by 24 States; these inelude Califcrnia;

Comnacticut, 1939; Fleoride, 1943; Illiveis, 29

19463 Louilsiara, 19423 Naire, 2939; laryland, 1941;

Michigan, 19413 Jew Hampshire, 17243; New Jersey, 19470; New lemico, 49.5;

g:

New York, 1977; Chio, 1%41; Oklahora, 1947; Pernsylvania, 1945; {hado Zalord,
12Ty Texasy 19433 Utan, 19455 Virginia, 19427 Test Virginia, 1939,

It wili be noted itrat sors of the Dtatzs dn this area aro arong ﬁkusc
grantirg earlicst authority for such highuays ., Ilscouri in 1945 1ro w*u$atu2;
authority te 1imii acesse in a ravised constitution, which is

instenes of guch recogrnitiun by orgunic Iar,

ther States, permit asequisition of acesss rig

4y

rroeviding for specific higrways, netatlil of

Faderal Higlamy Let of 1944 authorizes this

FPederal-aid system,
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ity for the extension of logislatlion prov
518 the ssrious reed

cf

the neces
Frotztly on

thCut

)_l.

Coupled with
for this type of construction in all the romalning States
or logislation permitiing more efficicrt land acqul"LtLorg
jeuw York State, There is genersl necd Tox
r”dlLlOu_l_f this
dateting

of such laws is that of Nesx

f
-ra best 5 i
3 different approach to the matter of land acquisition,
kg been regarded as a conecmitant of constructicon cosis,
‘o merits of this idea here, the faet that the funds ars nol @ade sveilntrls
for land purckase rrior to thke time that the whole projzct is financed, 1s
ere of the very serlous handicars. te efficient or expeditious handling of
tne censtruction program, This is =z matlfer uven whick o ogreat decl wmere
irformation should be given the pubiic until ers is gensral acceptarnce of
te acquired well ir acvanecs of corshruetion copera=-
econciny. In passirz, 1t ray be noled trhat
ve

e idea that land must

‘lons if we ar
e of the zreatest diffiouliies i
is in the limitation gereralily prevailing that Zaond coests
the corsiruction funds., This rrecludes advance
cessary tand.

progrenm,

with th
cinl aspects, which it is not the

rovided for

znd the advance zecquisitiorn of the ne
5o mueh for ceritain lepal and firen
orn to explore further.
vourder way Invelving the constriction
ziled

discusgsi
as Iirn which recsnt detzi

nurpose of this
Since so many undertakirngs are nov
tandard of the

e
[

¢’ contreolied zeress highweoys, there are iwe
thelr rulirg importance affecting vhe
Ta i T

f these is lane capacity.

Studies have disclosed
LAn Sy srad th

sign adopted. The firsi
regarded as only 2 dstail of the des sim,
tir highways deperds upon thz capacity of the 1rd1V““"“l
stiiies of such capacities have bean ured to an extent that permits thelr
with a hiel degree of confidencs,

s
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ne following characteristies sll have a tearing uron lone capacity,

the number, length and steepness of grades, the perésftage of the len
the highway on which curves and grades restrict sight-distance, the percent-
age of oommurc1a7 vehicles +he v1dth OL:THHGS, the presenc ce of adequats
shoulders, and the ¢learance of obstaéles at the side, and perhaps other
factors m}iﬂf aré commen to all higEWayé, ireluding the cortroiled ancese
type, and in addition, for nqrmal highﬁéyé, partiqglgrly in eities, the
rresencea of pafked cars,.lqaii;g.zonés, turning mqvements at interseciions
and cross traff;c and redestrian rovemsnte,

I

Late in l946-traffic flows on our major highways p’ssed the - volumes

of ¢94l wnlcq was the prier peak xear, and vhis w1t“ arOL‘d 1,804,000 fewer

.
02

vehicles irn orerstion, It

difficult to foreczst the usz or-the auteJ ptad
use of our highvays as new cars continue To flow from the fsctory,
The econditions producing the present traffic ccnr:;tinn in urtan

of toth movement znd parking by those upon

-
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centers, ard the dlfflou

whose ratreorage sll retall Ttusiness estatlished in thesc arcas depends,

-

tave not et reacked thelr peakx. These ccnditions are in larze rpart pro-
duced by the rapid decresse In lane ecaracity of the city stresis as thay
approach the clty centsr and
major reason for the congsstion in the central tusiress areas is the

1

lane caracity at intergeetiors, The actual observed capacity of a large

~
Z

number of interscctions shows very low volumes. Ovar 3
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intersection approaches where there are no strast car tracks, tut whers
rarking is permitted, Ehow volurmes of belweon 30C z2nd 450 vehiclas per

i0~foot lane per hour of the gressn light, Those accemmedaling tetween
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200 and 500 per hour of green light include 67 perc;dt of:the intersections
of iike character whiech werse stﬁdi“da If these volumcs arc reduced in pro-
rortion to the Time that the "go' signal bpefates, the poséioie heurly
volume ig 3rall indeesd, Irneldentally, oné'of the buet argurents Tor rrenle
rition of parking on pusiness stracts lies in the fact tdatjif rarzing is
prohibited the cbserved average lO~footflahéAca§aoity is 688
lane per heour of grsen light, or aprroxirately doublc thaﬁ for stroets on
aghich rarking is pormiticd.

For various reasons this inte Fg. enee bj rarking decreases Erogrog-

sively outward from the more congested tusiness arcas, While cff-sireet

rarkin rovides a partial reliefl for business arca congestion, therz is a
F ’

second essential improvement, - thst of the controlled access toll oxpress-
ey loecated in proximity to'the business distriet, wmhich will secopplish Tw

4 -

urposes - one, that of providing accesg to the near vieinity of the desired
izctination, and wwo, that of takir rg of T the bity streets.the tro i
is not bound for the tusiress area, 7The major arterizl roads traditionally
radiate from the ousiness centers, These normally extsnd beyord the ity

simits and become the main rurel highwaye. Upon these through traffic

prroaches the tusiness certere is greatly inercassd
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in volums by the urtan trafiic itself.
Recent studies in a rumber of eities of varying sises indiczis that

this rmass of traffic which rust move into and threugh the hearts of the

 +he cities Tecause of ihe

Musiness districts resaches the very he

road patitern and not because the destinati

vaticns thus far made show that from 35 to 50 pereont of this traffic

T

doss not desire to go into the business area, Herc is the sscond sustaln-

e

g reasorn for the sxpress highway.



Turnirg from the iane ecapacitics of congested CltV strzots, wiish,

'.l-
=

unless raiiaved”by the-major undzrtakings here 1na;c;t >d, will ré pult
o eortinuance of the décrcasing property values, in the flow of Tusiness
anﬁhthe transfer of ratail busiress to the suburban oommﬁnities,'lst'uz
examine briefly the requiremerts. of the design to permié maximﬁm lane
cépaciﬁy ol the centrolled acesss road, Agaln, obcervatiorn indicstor
that theferare conditions under vhich & lans may acconn .ate as mar’ ot
d,?i@ veniciszs per hour. These conditions ars that there are a minimm
of twe lancs for travel in one direction, thet all velkieles shall move ot
approximately the came speed, that the rsrcantage of commercial vehleles

-

is amall, that there is adsquate width of troilie lancs, theil *there ore
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adeguate shoulders and cloarance of OD»L arlas
traffic iana, that sight distance at curves and grados 1s neorrsstrictive,
and that there are ro Iryroperly suporslsvated curves or intsrfzrzness
from cross traffic of venicles or poedest
oogditicns can bo arpreacned, the higher will bc.tha resulting lano
caparity,

Four-iasnc, divided kighvays generally show & gones nat higher voluzs
rer lanc than highways of more rumerous lanct; one reason reing the 4lffi-
culty of providing nonrestrictive egress and lnﬂf;so facilities for the
ruch largsr capacities of the wider nighuays. In practiecs thors are Dev

situations vwhere mul

without any of ths

nary highvuzy ecarrying sll classcs of troffic, 1,000 wvehicles per lone oof
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removed from urban areas. In arcas there thére is a very odneiderable

wolume of eommercial vehicles, the practicatle figurs should te lover,

ir. some ecages as-low as 8L0,
Beoause of the przponderance of pdssérger vehicles d calk

nours morning and ovening in urhan-areass, ti

capacity for cach lane in the dircetion of
cars yer hour, is will pormi speeds around 35 miles por hour, wihich is
reagsonable for the ecomparatively short dstances to b eovored, wnd for

the short porieds of peak travel. For sueh highways tho lane width shoulcs

re not lesg than 12 feet. Any less widinh resalts in levercd eopacity, arnd
obstacles at the side nust have a clonyonce of &2t Laast six feet Trom

—
&,

pavenent adge,

An esgentizl to moint

) jozes
not only blecks the lans it oec
adjeining larnes. This fact was not rocognized whon the German Autcebahneon

vere designed, and only ons-rster outsids shoulders were provided. The

raved width was approximotely 26 feot of readiay in cach dircetion, and

there were fow 1f any placcs where this paved width did ret adequatoly

aecldents, lorgely rcor-end rollisicng, forced the ocngincors o tho eovoils

siorn that adequats shoulders st be provided, and this had boen deflin:toly

determined upon vhen war broke,

Rates of grade should be

el 2t s . . . - T3 ey o s meaey, 1A 3
vehielss can maintain trafiiec specds. In rolling ferrain vhere this io
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of the trailin

net pessible if ecomrercial wvehiglos - con

they will reduce lsne oapecity to as low og €3 percent of that for phsson-

ger vehicles. o mountaincus terrain the ef{ect Is greater,

ures given for lane obstacles,

Thore is one otMer ruling requiremert Zor mointsinin

ard particularly for bullding saf<ty inte lhe read, arnd that iz adogusto

gight distanece for ths anticipated specd of irafflic, Deta arc now aveil-
atle on which to dsternine the effoert of both hevizerntal arnd vertleal

aligrmernt cn highvuny eapacity for differont opuerating speoods,

ek

e .

The izportance of ths travel nati

nighway design is cqually as tempting s

Pl -

te discuss with ilhiz raspensivle highuey

I - - 5 ~ + 4
ares, I1ho very important

i

uses whicrh the b

and Comnceticut, =nd perhaps other Sistes, are

in this mamner, for decien purposes, dls Tho most .

LR 3 e Il ArA n 3 - 2T T - B 1 - e [
the sericus Rigivmy provlerms of tiils area will De nod In an pdoguatc rannst.

unls usc our highuays; assure the permanerey of thoe results vilich ors

certain te Teollow the applic

vay developmant. After 2,002 warc of nistory vwe can yot arrty what war

sgid of the early rosds: -39 the rosds wers bullt oy

surply needs vhich kave not cezsed



