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and for the redevelopment and conser­
vation of i:entra1 residE)ntial areas. 
Adequately lanclscaped and planted, !he 
~?CPre~13'way wLll se11ve as a1;tra,cttve and 
logical boµ.nd.lries f0r communiµe's and 
good lo.cation for .certain recre~ttional 
fac~lities . i'ney a're v·iewed as an es­
sential me su l."e in the chec,:Jdng of 
wasteful qecentralization and the re­
stor tion of older areas to eeonomic 
health. ' 

Several theories have been advanced 
relative to the best location for an ex­
p.re.i?sway: Each has. 'its a9-v~tages and 
dipadvantages. The authorities .who 
prefer between-bl.ock locations cla·im a 
cjl-eapei,· right-of -way cos.t qn the b.a~.is 
that this method, in the majori~y of 
cases: (1) will preserve the buildings 
facing tpe ~treet P:Y: µsing the back y~rds 
of the property required; (2) through 
preservatio,n 0f the hquses and small 
retail qeighbor.hp,od establl.s.llments 
<;.aus~ the least disturbance and dislo­
cation t0 the- iQJmediate area; (~) re­
move frOIJl the t~ books taxable pro,­
perty ef lesser value; and, ,(.4) cause 
less distur.bance to exi:;iting undergr0urid 
utilities thus r¢lecting a tr.emend0u~ 
s~v,ing in constru tion c.osts. 

The proponents 0f the .center of street 
location claim; (!).~ a wider right-~of­
way ca,n qe obtained by t)le acquisition. 
of e.pµre lot .depths; (2)1, 1 th<;? .economy 
in acquiring the r~ar portions 9f city 
lots is not as gi·eat as, appears; (It has 
been the .exp.er.ieµce 0f rig)'l.~ -of -way 
negotiators that !'.he . ~ltimate cost .of a 
po~tiQn of ti'l Parc~l of lan,d re_prese,nts 
nearl~ the total'v:alue of the -entire P. reel 
in fil0St cases.) m I with a. wider right­
of-way, a oett~r oppG>rtunity is afforde~ 
t~ design :flatter s10pes and attx:actively 
landscape th.e a-rea; (Thes~ .tw0 e_rosion 
control d~.viq~s will reflect a lo.wer 
m~int~nance cost for year:s in ~ddition 
to the~ bea.utiiii'catiell ab.iliti_es) and, 
( 4) " the · existj.ng l~cal streets flanking 
the imp~·ov:ement will serve as feeders 
and collecting arte.ries. 

WIDTH CONSIDERATIONS 

It is gene.r(!.lly agreed by highway 
eng.in~ers tna~ gen~rous right-of-way 
wi9.th$ should be provided for ,expr~ss­
ways. Some advocate right-of-way 

widths of three hund.red feet or greater , 
if possible. A wid rig_ht-of-way prop­
erly landscaped is a guarant,ee against 
damages to the abutting property val­
ues. Fumes, noise, and dirt , the ob­
jec.tionable by·,. products of arterial high­
ways are effectively eliminated where 
ample space is provided between the 
p;;tv~men~ and dwellillg up_its. On . wide 
rights-of-way., media11s between pave­
mepts can be ot generous \\'.idths to pro­
vide proper planilng whicq provides more 
safety to the driving P.ublic. 

An im,Proven:ient of generous width 
will allow for future expansion, should 
it be needed without entailing .tC.quisi­
tion. of additional lal).d for widening pur­
poses. S,1;1bsequent widening is costly 
procedure and shou'l.d be precluded in 
the original pu..rcnase. 

DESIGN' CONSIDERATIONS 

In 01,"~er to functi0n ~s intended, an 
e>EI>ressway cannot usually intersec,t 
other traffic arteries 4t grade alth0ugb 
co(ldi · ons may b~ such that the highway 
economical!~ may be at gra<;le between 
int~rsectio'ns .. This. is gene .. rilly p0s­
sible in t~e ,open COl\ntry , put it i·S mQre 
ciifficuit in cities.or towns whe-r.e rill­
i:;oads , waterways , and particularly city 
streets , may PEl so close together as to 
make impracticable the construction of 
an_ expressw y at gr.ade In certain 
cases )10,wever, it may be possible to 
con truct it es_sentially as a surfdc;e 
rqad, for exaqiple where .. it can b lo­
c.atedparallelandadjaceJ1t t0, 3:n existin~ 
raHroad .or waterw~y , or to a hillside., 
swamp , park or other natural man-made 
barrier. 

The vei:tical location of an express­
way in relation to the ground or stree.t 
surface w.ill depend on the specllic 
characteristics of the terrain and the 
street system and possifi>ly t9 some 
degree on the likes and dislikes of the 
communities through which it will pass. 
It may depend also on the relative cost 
of right-of-way and constructiop. Gen­
erally speaking, the following types f 
structures .can be used: 

(a) Above ground (embankments 
with earth sl0pes or between retain­
ing· wall.s; viaducts of. steel or con­
crete). 



(b) At groundlevel (surface high­
way with ewer- or under-passes at 
traffic crossings). 

(c) Below ground (open cut with 
earth slopes or retaining walls; cut­
and-cover subway type; tunnel). 
The engineering problems and eco-­

nomics involved in the construction of 
any of the types of structures mention­
ed above will usually follow the Same 
patterns as those of similar structures 
used for other purposes. The following 
comments, however, may be noted as 
applicable to expressway structures. 

Where the soil on which an embank­
,ment is to be placed is soft, the height 
should be limited so that undue settle­
ment will not occur. Otherwise, the 
settlements may be costly, not only on 
account of damage to the expressway 
proper but also to adjacent properties. 
It may be possible to increase the per­
missable height of the embankment by 
excavating the soft material and re­
placing it with firmer soil, but in either 
case consideration must be given to this 
matter in order to obtain the proper 'eco­
nomic picture. 

The slopes of embankments and cuts 
should be quite easy, preferably not less 
than 2-1/2 to 1. This, together with 
suitable planting of the slopes, will pro...: 
feet their integrity and reduce the cost 
of maintenance, but in the economic 
study, consideration must be given the 
additional costof right-of-way and mat­
erial required for the easy slopes. 

Where the width of right-of-way is 
limited, the .earth slopes can be replac­
ed with retaining walls, or steel or con­
crete viaduct structures may be used, 
but the cost of the structure will gener­
ally be greater then for embankments 
with earth slopes, although the cost of 
right-.qf-way may be less. 

Public utility subsurface structures 
in existing streets, including gas and 
water mains, sewers; electric conduits, 
large water conduits, rapid transit sub­
ways, and others, will affect or make 
prohibitive the use of embankments or 
open cuts . Even the cost of foundations 
for viaduct structures may be material­
ly increased on account of the presence 
of subsurface structures . 

A characteristic of a viaduct struc­
ture is that there are open spaces be-
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low the deck and between the supports. 
Under certain conditions this open space 
can be useful for parking purposes, but 
it should not be used for storage in such 
a manner that it will interfere with in­
spection and maintenance of the strl,lc­
ture. If not properly lighted and po­
liced, the space may readily become a 
serious public nuisance or danger. 

Advantage should be taken of any 
means to bring daylight under viaducts 
and bridges, and this should be supple -
mented with adequate artificial lighting. 
Arrangements for the lighting should be 
carefully made in the early design stage 
and should not be an afterthought. 

Expressways in open cuts are some­
times felt, by the communities they pass 
through, to be less objectional barriers 
than would be embankment structures. 
They may involve extensive recon­
struction of existing structures and con­
sideration must be given to the eleva­
tion of the groundwater level, in its re­
lation to the structure as well as to the 
methods and cost of removing water and 
snow from the roadway. 

Where the right-of-way width is lim­
ited, retaining walls can be used in open 
cuts in place of slopes. As high un­
broken vertical retaining walls on both 
sides of the expressway may have a de­
pressing effect on the users of the road, 
a terraced· design giving an opportunity 
for planting and landscaping will be 
worth considering. 

Where additional i;mrface street area 
is needed the open cut can be covered 
over part of the width of the expressway, 
and used for street purposes. 

Subway construction should have the 
roof below the general depth of sub-sur­
face structures. Ample means of ven­
tilation as well as for pumping and light­
ing must be provided. Owing to th~ high 
cost and the want of scenic possibilities, 

· the use of subways for expressways is 
not indicated except for short lengths, 
or where other suitable means are not 
available . 

In hilly areas the use of tunnels may 
be found of economic advantage. They 
may shorten the length and time of tra­
vel, and cause improved traffic condi­
tions in foggy and wintery weather. If 
the tunnels are short., artificial ventila­
tion may be unnecessary if the cross 
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section of the tunnel is sufficiently 
large. For longer tunnels, ventilation 
may be provided by properly spaced 
ventilating shafts, or longitudlnal ven­
tilation. Suitable fan equipment is re­
quired for both. 

· The principal puq>ose of an express-
way in a city is to improve travel con­
ditions. A common obstruction to tra­
vel is a vehicle which has become dis­
abled on the road. If it remains on the 
regular travel lanes it becomes an ac­
cident menace and may seriously delay 
the traffic. Therefore, whatever the 
type of structure may be, the ex!)ress­
way i:;hould, throJ.!ghout its length, be 
provided with a shoulder strip outside 
of the la,nd area, preferably as wide as 
a lane, but at least wide enough to per­
mit continuous traffic when a disabled 
vehicle is using the shoulder strip for 
refuge. 

LOCATION OF TRAFFIC 
INTERCHANGES 

The primary function of controlled­
access urban expressways is the provi­
sion of an adequate artery to serve the 
vehieular traffic needs withm the urban 
area. In the designation, "controlled­
access" is the connotation of the re­
striction of immediate entrance and exit 
between the expressway and properties 
fronting on the expressway. Access is 
provided only at designated points. Thus, 
spacing of the accesses becomes one of 
the most vital aspects in the plannmg 
and design of urban expressways. 

'The 'term, "traffic interchange", as 
used in this discussion, means literally 
any point where there is an interchange 
of traffic between the expressway and 
other highway or street, even though 
the interchange may not be necessary or 
possible for all direction flow of traffic. 
The term, "interchange" is used to 
designate the turning facilities at the 
intersection or junction of two or more 
main highways in conjunction with grade 
separation. 

An expressway is a highway which 
provides express service for vehicular 
traffic. As in railroads, a highway 
which "makes all the stops" is not an 
expressway. However, a "non-stop" 

highway through a city in similar man­
ner to a by-pass, would serve only 
through traffic and benefit the city only 
by removing the through traffic from 
the city streets . The urban express­
way is usually planned to serve var­
ious types of traffic. For through 
traffic it should provide a relatively 
uninterrupted flow. However, its 
g~eatest'service is ill facilitating the flow 
of traffic between the business district, 
or districts , and outlymg residential 
areas or other points outside the city. 
The pattern of spacing of interchanges 
must conform to this principa1function. 

It follows, therefore, tha~ acce.ss 
should generally be more frequent in 
these termmal areas, that is, ill the 
outlying residential districts and in the 
central business district with access 
somewhat less frequent in the mterven­
ing areas. Access at a distance from 
the busmess district would not conform 
to this function. Ordinarily such traf­
fic can be best served by the existing 
streets. 

No exact or fixed criteria for the 
spacing of interchanges have been de­
veloped. For instance, no rule has been, 
nor can be, developed which states that 
access should be provided at regular in­
tervals such as one thousand feet or o.ne 
mile. In this discussion, which is re­
stricted to urban expressways, the sub­
ject or problem is one of orooer location 
rather than of spacing of interchanges. 
The question, .rather than being primar­
ily of how far apart should they be; is 
one of where they should be. The cri­
terion for location of an interchange is 
usually one of economic justification 
balanced agamst its effect on the effic­
iency and function of the expressway. 

I. Volume of Traffic Justifying a Traf­
fic Interchange. 

First in the consideration of the lo­
cation or spacing of interchanges is the 
question of traffic volumes. No express­
way can be planned or designed wisely 
without adequate counts of traffic vol­
umes within the area affected by the 
expressway. These counts must be 
carefully compiled, analyzed, and plot­
ted to present a clear picture of the ex­
isting traffic pattern. 


