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be considered carefully and sb.ould carry 
much weight when decisions regarding 
the nature and extent of stage construc­
tion proposals are to be made. A good 
stage-construction plan might produce 
relief quickly where needed most and re­
sult in a substantial measure of the de -
~ired improvement in traffic conditions 
being realized and enjoyed several 
years in advance of what would other­
wise be possible. Also, a good plan 
for stage construction could provide a 
preview of things to come which might 
help materially '!lith financing rights­
of-way acquisition or other problems. 
On the other hand, however, a bad plan 
could add to the distress on city streets 
and even endanger the entire proposal 
by presenting an unfavorable picture of 
the effects of expressway construction 
in an urban area. 

The effect on city streets of stage 
construction of expressways will de­
pend on the particular physical, eco -
nomic and social conditions and traffic 
problems existing in the urban areas to 
be entered or ttiaversed as well as on 
the nature and extent of each stage con -
structionproposal. For this reason, no 
set rules for evaluating the effects of 
stage construction can be determined 
with the idea that they may be applied to 
all proposals which may be advanced. 
Each case will require intensive study, 
particularly of the capacities of existing 
streets (and their intersections), the 
loads on them, the probable effect of 
the proposal on those capacities and 
loads, and the potential advantages (or 
disadvantages) in service to traffic which 
will remain on or be diverted to each 
street (temporarily or p~rmanently) as 
well as to that accommodated on the 
expressway. 

One of the major problems encounter­
ed in planning urban expressway con­
struct.ion is that of providing for the col­
lection and distribution of traffic by 
means of the connecting street network. 
This problem may be intensified when 
an expressway is constructed by stages. 
To assure that a stage c0nstruction plan 
is both worthwhile.and workable, a com­
plete analysis of traffic flows and travel 
habits seems essential. as a minimum, 
it is believed that answers to the follow­
ing questions should be determined: 

i. Which streets will be benefited by 
the stage construction propos~l and to 
what extent? 

2. Which streets will be required to 
carry heavier loads than at present and 
are they capable of doing so? 

3. Will interchanges to be built as 
part of the stage construction plan have 
adequate capacities? 

4 If it is planned to defer grade 
separations, what will be the effect on 
the expressway and 'city streets? Will 
they function with reasonable effici ency 
or will barriers be created at heavy 
cross-traffic stre.ets which might nullify 
all other advantages? 

5. If a project is to be constructed 
by· sections will a pa/u,cular se.ction. 
when completed, be effective in pro­
viding traffic relief in the area in which 
it is built? What will be Uie opera tional 
behavior at its end points and can c.on­
trols be establ.j.shed which will peri;¢t 
traffic to traverse the remainder of the 
route with reasonable e<!-se until the 
entire improvement is completed? 

Once these questions and othe1·s 
suggested by them are a~swered, it 
will be possible tof0rmulate a sound and 
efficient stage construction plan rather 
than be compelled to go ahead on a hit­
or-miss basis set up m0~tly with an 
eye on available funds. 

To summarize, it is, recognized that 
stage construction may be necessary. 
If so, however, the plan to be followed 
should be based on comprehe nsive and 
comparative studies which will insure 
it is tile best that can be devised, th t 
it will better, not worsen traffic con­
ditions , and that no unwork~ble situa­
tions or tl'affic bottle-necks will be 
created by the temporariiy. curtailed 
construction program. Also, stage 
con&truction should be last resort 
rather than the first "out" when funds 
are scarce. 

PARKING AND TERMINAL FACILITIES 

Parking and terminal facilities in 
urban areas include. (a) curb spaces 
along the existing · &treet system; (b) 
offstreet facilities such as public and 
private parking lots and garages; (~) 

parking facilities within commercial 



buildings for autos and trucks, ranging 
from recessed street level truck tail­
board spaces within building lines, · to 
large areas below or above street floors, 
connected by ramps or elevators; and 
(d) such specialized terminals as union 
bus and truck terminals. 

Vehicles , that now utilize off street 
parking and terminal facilities arrive 
there for the most part via existing street 
systems. Even where urban controlled 
access expressways are available only 
portions of vehicle volumes that use 
offstreet parking and terminal facilities 
arrive via expressways . 

As more urban expressways are con­
structed and expressway tributary areas 
grow, increasing proportions of vehicles 
parking at individual parking and ter­
minal facilities will arrive or depart via 
expressways. New parking and terminal 
facilities will then tend to be located as 
close to expressways as possible in 
order to reduce vehicle travel on ex­
isting street systems to a minimum, 
This growing intimacy between express­
ways and large individual parking and 
terminal facilities is bound to create 
serious traffic problems. Engineers 
must consequently' provide flexible ex­
pressway designs that will relieve in­
evitable traffic pressures as they arise, 
since some types of expansions cannot 
be completely envisaged when express­
ways are being planned. 

It is d. commonly accepted fact that a 
controlled access expressway lane can 
handle from 5 to 10 times the traffic of 
a city street lane. Or, in either words 
one expressway lane can deliver enough 
traffic to keep 5 to 10 street lanes busy 
absorbing the traffic, if the traffic can 
be absorbed. Query: What happens if 
the rate of difussion on the street system 
in the vicinity of the expressway is 
slowed down by the rate at which cars 
can be parked at large concentrated 
off-street parking and terminal facili­
ties? Answer: Chronic traffic backups 
on the expressway, when rush hour traf­
fic is arriving in town. 

Conversely, several large individual 
off -street parking and terminal fa,cilitie s 
located in a local area: in the vicinity of 
an expressway entrance ramp may in a 
p~ak period deliver to the expressway 
entrance ramp a flood of traffic far in 
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excess of its ability to absorb it. In 
this case, there would be chronic traf­
fic congestion on the city street systems, 
in peak periods when traffic was leaving 
town. 

Approximate locations and spacing 
of entrance and exit ramps are usually 
determined by origins and destinations 
of vehicles in zones tributary to pro­
posed expressways. More precise loca­
tions of interchanges can be determined 
by giving special consideration to indi­
vidual existing and potential off -street 
parking and terminal facilities that 
would contribute substantial portions of 
traffic to interchanges. Such off-'street 
parking facilities would also indicate 
the design types of entrance and exit 
ramps required. Some of these types 
are described under Design of Inter'­
changes. , For example, concentrations 
of parking facilities in a local area 
would require that some interchanges 
be provided with more than merely an 
accelerating or decelerating lane. Some 
interchanges might require adjoining 
service streets that could function as 
reservoirs, like plazas of vehicular 
bl"idges and tunnels. It must be borne 
in mind that while interchanges proper 
may have the capacities to deliver to 
the expressway all the peak period 
traffic ,of the surrounding off-street 
parking facilities at any given point, the 
expressway itself would have only the 
margin of its available unabsorbed capa­
city at that point to absorb the traffic 
delivered to it by a:'partieular individual 
entrance ramp. 

Consequently, in the design of ex­
pressways in the yicinity of inter­
changes, particularly where there ar~ 
or a1·e likely 'to be concentrations of 
ofi~street parking 'and terminal £a'cili­
fies , stretches of expressways may 
have to be widened to provide extra 
lanes in th.e vicinity of the interchang_es. 
These stretches of wid~ned expressways 
wo-uld permit of properly absorbing pea k 
traffic. They woUld also p~rmit the 
storage ()f moving vehi~les as the st:reet 
sysfems ill the vicini ies dffius~ and th~ 
oifstreet parking and terminal facilities 
i;lbsorb peak e~ressway tr.µfic delivered 
by the loc11l interchanges . 

In the selection of locahons, deter­
minations of the number of interchang.e§, 

j 
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and the provision of extra widths of ex­
pressways proper, in given ~ocal are~s, 
the essential desideratum is to mam­
tain a proper balance in the capacities 
of (a) the expressway proper; (b) its 
local interchanges; (c) the local traffic 
light controlled street system in the 
vicin,ity of interchanges; and (d) the 
capacities of local off street parking and 
terminal facilities. 

I. Auto Parking Terminals. 

It may generally be saic\ that, today 
existing lot's an,d g.t.rages in urban areas 
ave very largely located without much 
relationship to where they are actually 
r.eeded. Many garages are iorme·r 
stables. A few have been built at loca­
tions where land is c!leap b1,1t a:t much 
greater than ·convenient walklng dis­
tances from major urban, des.~ations. 
Existing lots Qave been located where­
ever land is available, u9ually in bligh_t­
ec;I areas at the fringes of business 
districts , pending redevelopment of the 
areas. Consequently most existing 
garages and lots are no cdteria for the 
locations of off...,street parking and ter­
minal facilities. 

There are, however, certain ex~ 

isting parking facilities which would re- . 
quire particular attention in co11Dection 
with the design of proposed urbai,t ex­
Qressways. They are the concentrations 
of ,parking in cop.nec,tion with plaees of 
public assembly, such as, large ball­
paJJlts and stadia. Designs of express­
way interchanges in their vicinities re -
quire special treatment, if chronic 
traffic congestion is to be avoided. 

With regard to future offstreet park­
ing facilities, curre.nt thinking appears 
to f.avor municipally financed lots and 
garages. Where large public parks or 
wide boulevards are available, these 
are being suggested for undergroW1d 
municipal parking facilities. In some 
cities like Pittsburgh, for example, 
comprehensive plans have been pre.­
pa.red for a system of municipally finan­
ced and operated garages; tliose near 
the shopping areas for $hort time park­
er$ ana toward the fringes ol the busi­
ness district for long time parkers. It 
is felt tha~ these pl~ris for large munic -
ipal parking and terminal faciliti.es will 

ev;entually materialize th.,en designs for 
interchanges in their vicinities should 
be flexible .enough t0 be c911str!!Cted or 
enlarged if and when, traffic to and from 
them develops . 

It is believed that, gradually , mWl­
icipalities will adopt zoning ordJ.nances 
requiring new comrµercidl bu~lding to · 
pr.ov,ide offstreet par.iq.ng and truck 
berths. As. a result of this trend ,. off­
street pa~king faciµt.ie,s will once mar~ 
become less conce.qvated, more dif­
fused. TIJ..i.s gradual diffusion of off­
street parking facilities should l.~pr0v.e 
traffic conditions around eJ(pressw<Ly 
interchanges by spreadipg pe,ak traffic 
loads by the travel time required be­
tween nearest~n~far.tbes,t parking are<1.s 
tributary to.individual~~res~way inter-
changes. · 

2. Bus Termina/.s. 

Interurban a nd intercity buses usually 
enter cities from Sl=lveral directions via 
city streets. Large buses travelling 
a~ong narrow city, str.eets . congest these 
streets out of all proportion to the num­
ber of buses · enter,j.pg, the city . wper.e 
the number of such buses <1.re substant~al 
municipalities out of $,elf p'rotection will 
eventually .require that these bus~s use 
a union bus terminal. A union !Dus ter­
minal woulcf be so locat~¢1 as to be co~­
venient to downtqwn 0ffices, ~hopping 
areas, theaters and hotels , and as ciose 
to urban expressways as possible in 
order to utilize ,city streets to a mini­
mum., Where municipalities are cpn­
templating requiring u.nion bus terminals 
expvessway interchanges should be de­
signed to give easy access to and from 
bus termin~s. · 

For example the .Port Authority's 
Union Bus Terminal ·in mid-Manhattan 
will be provided with special ramps 
connecting the terminal w~th the north 
and south tubes of the Lincoln Tunnel. 
These va,mps will keep 80 percent of the 
2, 500 bus trips into tb.e Bus Terminal 
entirely off city streets in ~e v).cinity of 
the terminal. The sketch of the Port 
Authority Union Bus Terminal shows t;he 
i~amp connections with th/~ Lincoln 
Tunnel. , 

3. Union Truck Termina Is. 
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Figure 11. Sketch of Proposed Union Bus Termi~al ·. 

Figure 12. Sketch of Approa.ches to Terminal. 

Into and out of most cities long haul, 
over-the-road tractor-,.trailer combina­
tions haU:l freight daily. .Lndividual 
company truck terminals are usually 
scattered throughout the city. Many of 
these trucks and trailers meander about 
on the narrow streets of cities picking 
up c1.nd delivering small lots of freight. 
Whether moving or Qc1.rking on n(lrrow 
streets these oversizecj vehic~es con­
gest streets out of ~ll proportion to the 
numbers 0f tractor-trailer combinations 
in relatic;m to other h·afiic. Conseq.uently 
where this type of traffic is growing, 
municipalities will eventually demand 
that over-the-road trµ.c!\: oper.-1.tors 
oper<1.te out of union t1mck terminals 

served by smaller trucks that would 
perform pickups <1.nd deliveries of 
feright within the cities. II). such in­
stances, large tr<1.ctor-trailer. combina­
tions would arrive via expressways and 
proceed to the Union Truck terminal 
which would be located close to express­
ways. anq th,us use city. ~tree.ts Jo :a 
minimum. , , 

where it is anticipated that a. union 
truck terminal will be .oo)lstructed,,close 
to an expressv,:ay that will Qe open to 
commercial vehicles interchanges ln 
th~ vicinity of the tennin l shoula re­
ceive padictp.ar attenti~n . The ternµ­
nal s hould be made convenient t0 both. 

' •J 
incoming and outg in.g vehicles. There 
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Figure 13. 

Figure 14. 

should be a minimum use of city streets 
by such trucks. The streets which they 
U:se, however, should have the capacity 
to absorb all trucks delivere'd by the 
expressway in peak periods; inter­
changes ·should be designed to'pass peak 
traffic; and tlie expressway should be 
able fo absorb all trucks delivere·<i 
thereto by the interchanges. 

The Port Authority is constructing 
two Union Truck Terminals, one in New 
York City in Lower Manhattan, the otlier 
in Newark, New Jersey. The truck 
t~rminal in Mant>,atta.n is within ~hree 
BI0tks of the Hol!'.a.nd Tunnel via which 
er0ss.i.l)g most of the 0ver-the-road 
trucks will arrive at the terminal. The 
Newark Terminal is located near New ' , 



Figure 15. 

Figure :16. Union Motor Truc.1$ Term~na~. 

Jersey Route 25 , the majo_r express 
r.oute via which, most of the over-the­
road trucks will arrive at this terminal. 
Both truck terminals <ire l0cated within 
close proximity of e>qJress routes like 
the Holland Tunnel and N. J. Routes 25 
and 100. 

The Manhattan entrance and exit of 

the Hollana Tunnel are convenient to the 
lower Manhattan Union Truck Terminal. 
Trucks will use city streets to a mini­
mum to reach this terminal. The inter -
changes of the New Jersey routes wi1l 
be designed to giv~ easy accei;s to the 
Newark Truck Terminal. 'There also 
trucks will use the streets in tile vi­
cinity to a minimum. 
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