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FOREWORD

Progress in parking has been made in spite of discordance and
difficult circumstances. From a broad outlook, most improvement
has come from insistent pressures of the problem and from an
increasingly realistic appreciation of probable consequences.

Widespread efforts of considerable financial importance have
been made in areas where the problem became acute and could
no longer be ignored. In some instances, parking has significantly
influenced national trends in finance, business, marketing, in-
dustry, and living.

The problem continues to be of both local and national im-
portance with manifold interlocking aspects, affecting our daily .
lives—in crowded centers of large cities, where parking inade-
quacy is most difficult to correct, and in smaller cities and towns,
where there is a saving grace of time and opportunity to plan and
provide for future situations.

For these reasons and the Eno Foundation’s interest in all
traffic problems, this publication is presented in the hope that it
may contribute to continuing solutions, and that it may not only
stimulate further studies of parking but form a basis for them.

. THE ENo FOUNDATION
Saugatuck, Conn.
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CHAPTER ONE

THE PARKING PROBLEM

Increasingly congested traffic and inadequate parking seriously
threaten the economic health of fine communities, halting their
further progress. Yet our unavoidably growing use of motor ve-
hicles, essential in our daily life, arises from inevitable changes
in our past. ‘

The experience of half a century now provides a more reliable
view of the future than early estimates that went far amiss. Tar-
dily foreseen problems hold back the motor vehicle’s future use-
fulness. One is parking. .

With our increased activity and mobility, people go largely
when and where they want, but most frequently where travel fa-
cilities best meet their requirements and convenience. Obviously,
the principal function of streets and highways is the efficient move-
ment of vehicles and pedestrians. This simple truth should be the
goal we try to reach. :

Early, our use of streets for parking, loading, unloading and
storage began to obstruct this primary purpose. Regulations and
controls, though promptly recognized as necessary, came slowly.
This unfortunate effect on the unplanned growth of our cities and
towns, now confronts us with serious traffic problems: Today few
roads or highways exist without aids and controls; yet often these
are regarded as restrictions, though their real purpose is to pro-
vide safe, efficient highways.

Parking on streets and highways clearly obstructs travel. Until
we widely recognize the importance of this basic principle, we
shall continue to flounder in our confused predicament.

Parking will remain a problem as long as the public regards
curb space as suitable and sufficient. This situation, now chaotic,
requires unusual methods to correct it.

Not a city has fully solved the problem, though many, at long
last making notable efforts, deserve credit for the professional
manner of their procedure.
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Small communities with time, space, and expert guidance— °
and alert administrations—can, with timely action and early
planning, more easily relieve conditions than crowded cities. Yet
it is unlikely that solutions will be found without radical depar-
tures from present methods.

Balance Between Movement and Parking

The broad objective is the development of a total free-wheel
transportation system in which all components are in reasonable
balance. Facilities for parking lag far behind facilities for move-
ment. Congress in 1956 appropriated fifty billion dollars for an
expanded highway system to be built within thirteen years.

During the last ten years, expressways in cities leading to cen-
tral business districts have been built at the rate of hundreds of
millions of dollars a year. Obviously, expenditures for parking
facilities are not keeping pace with these advances. It is also clear
that new facilities for movement will generate greater downtown
traffic in central business districts whose present parking facilities
fall short of present demands.

This lack of balance leads to the conclusion that greater effort
and resources must be applied to the parking problem to bring
parking facilities within reasonable balance with movement facil-
ities already under construction, or for which financial commit-
ments will be made.

Parking Problem Universal

The city problem is a shortage of parking accommodations—fewer
spaces than drivers need—a lack detrimental to business.

Some physical factors make the downtown parking problem
severe. Central business districts are limited in size, their bound-
aries often fixed by land use developed in a previous era. Tallest
buildings are situated there in greatest number, anchoring street
widths yet increasing the number of customers to be served.
Another physical element is the automobile whose annual in-
crease in ownership and use means that each year more people
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can drive to the city center, and more drivers join in the compe-
tition for parking spots.

To improve the health of downtown business through relieving
traffic congestion, curb parking will necessarily be gradually
eliminated. Ultimately, whole blocks may have prohibited park-
ing to gain greater use of traffic lanes. As these released pressures
expand to other areas, prohibited parking may become the rule
in most concentrated business areas.

Groups interested in the parking problem may readily visualize
the solution of the parking problem as an orderly retreat from
curb parking to off-street parking. Meanwhile, every curb space
that congestions permit should be used effectively. Realistic meas-
ures now will be simpler and less expensive than when the prob-
lem becomes more complicated.

Groups and Interests Affected by Parking

Parking affects the competition between downtown business and
that in outlying shopping centers or sub-business districts. It is
not the sole cause of decentralization but it certainly has con-
tributed to it. Customers have two transportation interests—con- -
venience of travel to the place of business and convenience of
parking when they arrive. Downtown merchants cannot afford
further inconvenience to travel. Curb parking can be removed as
fast as off-street parking equivalents are provided. The over-rid-
ing interest-of merchants should be in the-provision-of-more off- -
street facilities rather than in the perpetuation of existing curb
parking.

The downtown parking problem exists in time, in space, and in
people’s minds—in varying degrees of concern that range from
annoyance to worry over the safety of investments. This wide
range of concern adds to the complexity of the problem and the
reconciliation of differences. b

Group discussions do not always lead to harmony, but they
contribute to a better understanding of the problem. A brief con- -
sideration of conflicting interests illustrates why the parking prob-
lem is so difficult.
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Trade is the focal point of downtown parking-—an important

~ generator of traffic movement and parking demand. Merchants
suffer first when parking and congestion are not relieved. Un-
fortunately, many argue that their business is increased by curb
spaces in front of their shops. Curb parking prohxbltlons receive
their first organized opposition from this group.
Numerically the curb parker is unimportant compared with
others customers. “Profit” from curb parking is outweighed by
losses in traffic delay, interference with access to busmesses, and
by the reputation the city earns.

100
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Ficure I-2. Shopper Trévcl Mode.

A study of curb-parked customers in Philadelphia gained the
~ full support of merchants for a ban on curb parking from 8 a.m.

 to 6 p.M. on nearly all the downtown one-way streets. It eased .
~  the general traffic flow and improved customer-access 'to stores.
The ban covered 112 downtown blocks. After a year of operation, .

follow-up studies showed traffic movement speeded by 42 to 51

. percent. Operating speeds-for trolleys and buses had increased -

by 27 to 40 percent.-
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- In Chicago’s Léop, curb parklng was ehmlnated after surveys
determined the amount of retail business created—and-deterred -
—Dby curb parking. A trial period proved the regulation a pro-
‘gressive step. Some merchants mistake traffic congestion as a
sign of good business. They fail to foresee the consequences when
access to an area is retarded by traffic-and parking condltlons

Outlying shopping « centers and suburban business areas. typify
such consequences and when those re-locations begin, it is ex-
pensive to correct the basic causes. Parking is a community prob-
lem. A healthy downtown area is important to the successful
operation of the stores-and businesses that.create it.. .- -

Motorists.

Where opposition to chanve arises, it is generally due to lack of
reliable information or mistaken ideas. Where informed leader-
ship has appeared, progress has quickly followed. Correctlng or
overcoming traffic congestion is difficult but not unlike solving
other problems. Knowledge and experience are essential. Deci-
sions and action should not be weakened by. superﬁc1al undcr-
standing and false assumptions.

Parking needs of the motorist are natural and well- deﬁned They
are the same as his needs in other phases of traffic operatlon His
car should provide its full advantage, 1nclud1ng maximum of
safety and minimum of delay.

JImprovements in the downtown parker’s future lies in oﬁ‘-street
parking. He is at present undergoing a forced wlthdrawal from
his false dependency on curb facilities. He is taught slowly, but
necessarily, eventual and inescapable use of off-street parking.

‘ ProPerty Owners

Retail property owners look at the parking problem much the
same as the retail merchant. The retailer sees his investment as
dependent on free parking at the curb. F requently he resists curb
parking regulations. Yet few go to the expense of off-street spaces
for their employees and patrons. In fairness it should be acknowl-
edged that, in some central business districts, land values make it
virtually impossible for the average individual merchant to de-
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velop off-street parking for his busmess ‘Such 1nstances can be
met, however, with concerted action.

Property owners are changing their parklng attltudes They -

appreciate that the success of their business and the value of their
" property depend upon greater accessibility for more customers
- than curb parking can provide. This simple fact has been con-

clusively proved and many seek advice on off-street spaces.

Comnielicial Fleet Operators

A prlrnary purpose of streets in the central business district is to . o

~provide access to.commercial act1v1t1es in the area. This includes

the movement of merchandise in- and out of the central business -

district. These movements create involve parking conditions.

Motor shipments load ard unload at the curb. Inefficient, com- -

pared with off-street loading and unloading, this operation fre-

quently necessitates setting aside a disproportionate amount.of

curb space for delivery vehicles. In terms of total space, the spaces
demanded by commercial fleet operators far exceed a reasonable
apportionment of the available space.

, Some progress appears in the voluntary installation of off-street 4
g loadlng and unloading berths in new industrial and commercial
.buildings. More progress shows in the compulsory provision-of

these facilities through zoning ordinances. (See page 000.) A park-
ing program should take into account the need for convenient
loading areas for trucks. Though some adequate and convenient
off-street facilities may be provided, experience proves that part
of these operations will always take place at the curb.

Taxis

Standing zones or loading areas are provided for taxis in thedown-

town sections of every city, some off-street, but most at the curb.
In this respect the taxicab is important in the parking problem.

‘ : The principal opportunity for improved parking by. taxicab - -
" control in downtown areas is in selecting efficient locations for

cab stands and in the use of radio dispatching. As a by-product,
. . the'availability of well-located stands reduces “cruising.”
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Parklng-lmprovement -programs should include a review .of
taxi-stand location .and use. Investigation of practices and plans

used by other cities in accommodating and controlling - the use of
curb space by taxis can be helpful. :

Emergency Vehicles

Police and fire departments are importantly concerned with curb
parking conditions because curb-parked cars interfere with their
duties. Adequate “no parking” protection in the vicinity of fire -
hydrants, sufficient street width for maneuvering over-sized pub-
lic service vehicles, and space for laying fire hose are public safety-
requirements that must be considered when street parkmg re-
visions are contemplated. :
It has been suggested that fire hydrants might be good sites for
taxi stands. Such stands could use what is now dead parking space, .
and the curb at the hydrant could be readily cleared when neces-
sary. Where hydrants are on the left side of the street, there might
be some advantage in having the taxi stand directly across the
street; then, all of the street near the hydran_t could be cleared.’

Mass Transportatlon

Efficient mass transportatlon can materially ease the city parking -
problem by serving downtown patrons who might otherwise drive
private cars. Public transportation, with appeal to the customer,
decreases the number of commuter cars in the city center but it
- encounters difficulty in- replacmg the: ﬂex1b1hty and convenience
-of the -private-vehicle. :

Well-designed and properly sited loading zones or stails could

remove the necessity of buses’ having to load and unload in each

block and probably improve their schedules and patronage.

Accldents Involvmg Parked Cars

Curb-parked cars, as well as cars in the process of parking and
unparking, create accident hazards. Directional movement of
parking and unparklng cars is practlcally at a- rlght angle w1th
traffic in the moving lanes.
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Studies show that accidents involving parking or parked cars
account for approximately one-tenth of all accidents, and half
of these involve parked cars. The next highest percentage of park-
ing accidents involves cars moving from the curb. Cars slowing to
park, double-parked, and backing into curb spaces account for
most other parking accidents. C

More accidents result from angle than from parallel parking.
In leaving the angled stall, the driver is required to maneuver
his car blindly into the traffic stream, often causing moving cars
to swerve, inducing collisions with opposing traffic.

Curb parking too near an intersection creates traffic accidents.
In San Antonio, Texas, right-turning buses were involved in five
" ‘accidents within four months at a downtown intersection. Buses”
had difficulty negotiating the turn and caused congestion. Elim-
inating one curb parking space speeded the bus movements and
eliminated congestion.and accidents. ‘

The parked car contributes to fatal pedestrian accidents. Reg-
ularly, eight to ten percent of the pedestrian fatalities involve
persons entering the roadway from behind or between parked
cars. Approximately the same percentage of pedestrian injury-
accidents occurs under those conditions.

-Because of the various ways of keeping city acmdent records,
it is difficult to compile data illustrating the full importance of
parked car accidents. However, the available records indicate
that parked cars cause enough accidents to justify careful study
of parking improvements from the standpoint of accident hazard.
Because of the public’s concern, it is often possible to enlist sup-
port for parking proposals on the basis of accident facts.

Commuters

In addition to shopper-convenience, parking facilities should be
provided for employed persons who regularly commute by auto-
mobile. The classic conflict of interest between commuters and
customers, as frequently shown by surveys, stems from business
personnel cars parked all day at the curb. .

Commuter demand is for all-day parking, and off-street park--
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ing can be provided farther a'VWay‘ from, places of employment
than customers will accept. Adequate parking facilities for com-
muters are essential in making the central business dlStI‘lCt a de-
sirable place to work as well as shop.

Econonnc Losses Due to Parkmg

Parking shortages hamper a 01ty Fallure to provxde parklng in
business areas denies access to motor-vehlcle users. Inadequate
parking space causes cruising and clogged streets; it results in -
excessive parking charges. Delay forces drivers to park far from -
their destinations and, like traffic congestion, interferes w1th a
desirable pattern of city development.

Parking shortages and poor locations, combined with conges-
tion, induce customers and business to drift from central bus;ness '
districts and their long-established commercial facilities. The
drive to a shopping center and a place to park are more attractive
to shoppers than cruising the central business district for a place
to park. Though the shopper knows downtown may offer a greater -
selection of some types of merchandise, he will in the face of
continuing parking difficulties finally prefer the convenience of
outlying commercial centers and cease to patronize the central
business district as frequently. This question of decentralization
of retail trade has become a popular and much studied subject.

Customer convenience, moblhty, inadequate parking, and
‘shopplng center development are cumulative influences threaten-
ing the attractiveness of downtown shopping. This phenomenon
of decentralization results in loss of business, loss of capital value
in that important but small fraction of city area which, although
usually less than one percent in size, accounts for from 15 to 25
percent of the city’s real property assessments.

Downtown business losses are most important to those whose
livelihood originates in the central business district. But ‘they
further represent a financial loss to city inhabitants. Taxes on
highly developed downtown properties have long provided much
of the financial support for city operations. When businesses leave
the city center, tax revenues decline. Central business district tax
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losses are not recovered by creating equivalent values at decentral- -
"izéd locations frequently beyond the city limit. Tax revenue de-
clines are not accompanied by decreased city service needs.
- Eventually the tax rate is increased to maintain the tax yield.
~ Non-traffic reasons for downtown business decentrahzatlon o
most of our large cities are meeting include lower rentals, lower
taxes and less restrictive building codes. In the outlying areas,
however, the rate of that relocation—as reflected by. declining
tax revenues—is almost in direct ratio to the increased use of the
automobile in the city. Poor parking and traffic conditions must -
rate as important factors in uncontrolled city decentralization.

Types of Parking Facilities

On-Street Facilities: On-street, or curb, parking can be divide into
“three classes developed as the parking problem became more
critical:

1. Unrestricted Curb Parking
‘2. Restricted Curb Parking :
a. Police Controlled (through enforcing restrictions postcd on sxgns)
b. Meter Controlled
On-street parking is convenient only for the parker fortunate -
enough to find space reasonably near his destination. It is in-
convenient, and to a degree unsafe, for the majority of motorists
in moving cars.
In areas of concentrated land use, such as city central busmess
districts, disadvantages far outweigh any advantages claimed for
- on-street parking.

e

- Of- Street Parking Facilities: Two basic types of off-street park1ng~
facilities are:
1. Surface Lots
2, Mulii-Floor Structures
' a. Ramp garages
b. Mechanical parking devices
Off-street facilities, considered in terms of ownershlp and opera-
. tion, develop other classifications:
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I. Prlvately owned and operated

2. Publicly owned, privately operated

3. Publicly owned and operated

All types of off-street facilities have been operated successfully.
No one type can be labeled the best. The success of each depends
on local conditions, siting, operations, and other circumstances:
Each city must decide which type will best serve its needs. Efforts
can then be directed toward a specific goal rather than divided
among conflicting approaches.

In succeeding chapters, details are given concermng each type
of off-street facilities.. : . .

Administrative Approach to Problem

‘The parking problem stems from the fact that there is not suffi-
cient curb space to accommodate all parkers. A first step in solving
the problem is to learn whether the best possible use is made of
existing facilities. Curb parking restrictions, adopted when traffic
was considerably lighter, may still be in force. Slight changes will
often help the situation.

Parking stalls in off-street lots may have been laid out without
making most efficient use of the land; changing them from angle
to perpendicular stalls may increase the number. Effective surface
markings, better signing, relocation of entrances and exits, and
use of one-way aisles are other ways to 1mprove parkmg facﬂlty
operatlon and-attractiveness. - - e -

-Gity parking administration ‘s hampered from the outset; the
more strect space required for moving iraffic, the greater the need
for parking facilities. The problem becomes more complicated
with lack of off-street berths for commercial loading and unload-
ing, and the peculiar needs of transit and emergency vehicles.
All these uses of the street are legitimate and necessary; and ob-
viously all such uses should be considered in a complete parking
program.

Costly and time-consuming off-street parking developments
require important policy dec151ons Some of the more 1mportant
follow:
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Elimination of Curb Parking
" Many large cities have affirmatively decided whether or not
_curb parking should be abolished in the central business district.

Effectively freeing parking lanes for traffic movement, such laws

especially helped to relieve congestion.
The decision to eliminate curb parking if warranted, should-
 be the result of careful study of local conditions and needs. On.
the basis of extensive parking information collected and carefully

analyzed, a policy can be estabhshed and definite relief measures

initiated. '

Determination of a policy should be tempered by local consider-

‘ations. Since many may consider prohibition of curb parking a

drastic step, every effort must be made to balance conflicting

interests and needs. An outline of recommended procedure for

establishing a policy on curb parking restriction is given on page

000. . - -

Time-Limit Control of Curb Parking

‘Time-limit controls force sharing of curb parking spaces and
afford the only fair way to use curb spaces when demand begins
to exceed supply. |

Time-limit controls should be installed only after careful study
to insure that the regulations ultimately adopted are realistic,
enforceable and productive of results.

Ways to examine existing curb parking time-limit controls and
adjust them to current and projected needs are discussed in
Chapter IV.

Enforcement

. Parking restrictions are only as effective as the effort to enforce
~ them. Regulations that cannot be enforced might better be re-
scinded. Regulations carefully related to parking needs and
impartially enforced help to achieve the best use of existing

. facilities.

* Parking Meters
The most important arguments favoring the use of parking
meters are:
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1. They make a set number of spaces available for more parkers, by encour-
aging a more rapid turnover in the use of parking spaces. ‘ :

2. They 51mpl1fy enforcement. :

3. They produce revenue that may be used for oﬁ'—street parking fac111t1es o

Most downtown drivers wish to park for relatively. short periods.
Properly enforced parking meters reserve the space for short-time
parkers and thus make the space available to'more users. Seahng ,
meter time-limits to area requirements is better than__estabhshmg -
a single time limit. Spaces near banks, offices, and simvilér spots
where parkers need to stop only a few minutes, serve more
_effectively when parking meters have short limits. In other parts
of the city center, where parking demand is not so concentrated,
time limits can be extended for longer parking.

Meters aid enforcement by enabling officers to cover larger :
areas. But if meter limits are not enforced, violators will soon learn
it is more convenient to “feed” the meter. than to ﬁnd a space.
elsewhere. o ‘

In the past, some cities channeled parklng meter. revenues into
the city’s general tax fund. Fortunately, this praetlce is on the
decline. The logical and growing trend is to set those funds. as1de'
for development of off-street parking. If this trend continues, the-
ultimate step will be the removal of all curb parking when meter
revenues can finance the purchase of sufficient off-street parking
facilities.

A discussion of parking meters, presented in Chapter V out-
lines factors to-be considered-by cities planning :meters.—- -~ -

Off-Street Parking

Most cities are aware they lack sufficient curb space to satisfy
current parking demands. Curb parking regulations juggle use of
available space and temporarily help ‘the parking situation. .
Permanent relief can come only from off-street developments If
acity undertakessuch a program, some 1mp0rtant pohcy decmons '
will include: -

1. Administration of off-street parking program

a. Place activity under an exxstmg department, such as dcpartment of .
traffic engineering.
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b. Establish a separate city department for off-street parking.
c. Appoint a parking committee, commission or board
. d. Create a parking authority.

e Acquisition of land for off-street parkmg facilities

’

a. Gift. | . ' :,‘:’,
b. Purchase. = « L e,
c. Lease. A ‘
3. How is land acquisition and development financed?
~ a. Use of general funds.
b. Issuance of general obligation bonds.
¢. Sale of revenue bonds.
d. Special assessmerits against benefited properties.
e. Use of parking meter revenues.

" 4. Type of facilities

a: Garages.
b. Surface lots.

5. Operation
a. City. . B
b. Commercial operators.

6. Determining parking charges.

' a. Operating costs, operations and debt retirement.

b. Excess funds needed for developing new facilities..

These and other policy matters are discussed in Chapter Six. -

General Problems of Finance

Inexpensive off-street parking is essential to a successful parking

. program. If the charge for off-street space is too great, drivers will

_ cruise in search of curb stalls and off-street Space will stand empty..
Major parking facxlmes involve large expendltures Compared .

. with other capital investments, the returns from: parking invest-. - o

‘ment may be small. This combination of high cost and uncertain

" revenues has caused private and public groups to hesitate in
undertaking large-scale parking developments. Parking finance -

is a long-term proposition. This fact emphasizes the need for
long-range decisions fixing municipal participationin the program.

It is essential to establish and make public a definite policy
regarding the city’s role in providing and maintaining off-street

" parking places. Obviously the city has a responsibility for provid-

ing and maintaining downtown streets. And all cities are in the '
_ parking business. because of their regulation of curb parkmg
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But the main purpose of a street is to pass traffic, and parking, '
must move off-street. As this relocation goes on, the city may
assume responsibility for providing equivalent off-street space.
It is important, however, to fix the limit of that responsibility
specifically, and to define plans and policies for municipal activi-
ities in the field of off-street parking. Indecision or failure to state
policy has proved an important deterrent to private extension _of
off-street parking in many cities.

Major difficulties are likely to be encountered if special assess-
ment districts are set up for charging all or part of the cost of an
off-street development against the benefited properties. The ..
problem is to establish an equitable and acceptable ratio between
assessments and benefits. Some of the knotty aspects of this seem-
ingly straightforward financing plan are:

1. Exactly what constitutes a benefited property?

2. Isit fair to charge for benefits on the basis of assessed valuation? Or should
the basis be assessed valuation modified by a factor that reflects the varying
amounts of parking space different property uses require?

3. How does the degree of benefit vary w1th the dlstance betwcen the taxed
property and the parking development?

Theoretically, this plan distributes the cost of parking among
the property owners who benefit from it. Practically, it is com-
plicated and difficult to administer. Selfish viewpoints have
retarded several badly needed parking programs which had
anticipated using the benefited property assessment for financing.
An example of -how -one city worked out-a successful benefit
assessment finanee plan is given in Chapter Seven.

The comfort and convenience of the parker are of interest to
others beside himself. Businessmen, merchants, professional men
and others have an interest in seeing the parker accommodated.
Often these groups can be persuaded to make contrlbutlons to
help finance parking.

Because the provision of off-street parking is a comparatively
new municipal activity, no one best way has yet developed to -
finance such facilities. In the past, cities usually paid for sewer,
roadway, and water improvements by taxing the immediately
benefited properties. General obligation bonds have long been
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favored for financing such general purpose improvements as
parks, police stations and government buildings. However, no
similar fixed pattern is yet noticeable in city financing of off-street
parking. Different plans used successfullly in the past are detailed
in Chapter Seven.

Future Progress

Delineation of the parking problem indicates that future progress
hinges on resolving these dilemmas:

1. The parking problem is universal. It will eutomatically grow worse unless
commitments are made to accelerate the provision of parking facilities to match
at least the present commitments for expressways and hlghways (amountmg to

- billions of dollars nationally). '

2. Removal of curb parking to relieve congestion is 1nescapable but must be
matched by equivalent off-street spaces in lots and garages.

3. To compete with outlying shopping centers and sub-business areas, céntral
business district stores will need many more off-street parking spaces than those
still remaining at the curb. C

4. Short-range and long-range parking plans must be made now, based on -
surveys, using accepted techniques and programmed on a basis of stage develop-
ment ranging from shorter curb parking limits to prohibited . parking and
prohibited stopping.

The parking problem is not hopeless. Full application of proved
techniques can provide substantial improvements. But the more

~slowly the techniques are applied, the worse the problem will
become in the meantime and the more expensive the capital
investments required.

Downtown streets-—which cannot be widened to create more
. moving lanes for doubling traffic volume—must ultlmately have
the parking lanes for movement.



CHAPTER TWO

PARKING HABITS AND CHARACTERISTICS

Most American motorists know that parkmg condltlons grow
worse as cities grow larger, that parkers are required to walk
farther, and that curb parking spaces must be supplemented by
lots or garages. Many believe that most curb spaces are taken by
all-day parkers; that the majority of car-drivers on downtown
streets seek parking places, and that a primary purpose of parking
meters is to raisc money. Parking studies have often been made,
but until 1949 relatively little factual information was available.
. Since World War II more than one hundred cities, with,
populations from eight thousand to a million, have authorized
comprehensive parking studies by their state highway departments
in cooperation with the Bureau of Public Roads. Since a uniform
procedure was used throughout, analysis of the findings made it
possible to make reliable generalizations- on parking, travel
characteristics, and trends. Data summarizing these relation-
shlps made available by the Bureau of Pubhc Roads, are used
in this chapter.

Cities with completed studies have extensive data upon which
to base a course of action. Where the existence of a problem is
recognized but no study has been made, these generalized sum-

--maries should-be of value; the data as a whole provide-essential -

information for a broad study of parking.

The following summaries represent some of the findings in
sixty-nine cities. They represent conditions in the central business
district only. Since parking conditions downtown are contributed
to by, and also concern, the.people who live around the outskirts
of a city as well as those who live inside the city limits, the figures
represent the populations of the urbanized areas, according to the
1950 Census. Thus, a city having a city population of 85,000 but
having an additional 25,000 living in the contiguous built-up
areas, would be included in the 100,000-250,000 population
group. o .

18
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All summaries apply to the central business districts unless

otherwise noted, and the figures represent averages for the"popula- ‘

.. . tion groups indicated. The term “vehlcle” as used here; apphes:f
. to passenger cars,” taxicabs, and. trucks but does not 1nclude buses

" and streetcars. The data represent ‘conditions’ between 10 AM.

1

" and 6p.M. ——peaks of: traﬁc and parklng e

The Central Business District -

The parking problem first makes itself. known in‘ the: central
business district. In the larger cities it later appears in. nelghbor-, .

"hood shopping centers, at industrial plants educational institus

tions, recreational centers and - other aréas. This- Volume :is.

v prlmarlly concerned with parking in the downtown area, and for

that reason it is desirable to atternpt a deﬁmtlon of Just what that _

area: comprlses o - A

Central Bunness Dzstrzct Deﬁned L e '5 L

The central business dlStrlCt is the heart of the c1ty, and the
main traffic arteries radiate from’it. It'is generally at the-hub:of
the mass transit system, and is the focal point of the commercial
activities of the urbanized area: retail trade, offices, light man-
.ufacturing, and commeraalxzed recreational act1v1t1es It has few
or no dwellings. . ce
- It is the area of traffic and parking congestlon It occupies, a
_ relatively small proportion.of the city’s extent and generally is

irregular in shape, but more .nearly rectangular than'circular.’

More people are affected by parkmg conditions here than in any
other area. .’ ' : e

Area of the CBD

A statement of what and where the central business district is
does not serve to determine its boundaries; yet that must be done
before a study can be made and the problem resolved. The central
business district is not a legal entity, nor is there any established

 rule for fixing its limits. However, from many parkmg studles
" . made, more deﬁmuve cr1ter1a have emerged :

v
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" In small places, the central business district mcludes only two
or three blocks of Main Street. As thé town grows, the central
business district grows around the corners of the cross streets. In
cities between 5,000 and 10,000, it will include parts of one or two
adjacent streets parallel to Main Street, or of the principal cross
street. The area grows as the population grows, but not as fast,.
for its expansion is partly vertical, as much as or more than by
horizontal or ground area growth.

Data compiled by the Bureau of Public Roads in sixty-nine
cities are given in. Table II-1. They show that as the average
population increases from 8,000 to ‘more than a million—163’
times— the urbanized area increases 103 times; yet the area of the
central business district serving that population increases’ only
eleven times. Per capita, the largest cities have one-twelfth the
downtown area of small cities (Figure II-1). It is evident that
in the central business district the vertical growth creates a dense
concentration of traffic and parking generators in a limited area.

The data in Table II-1 give some criteria for the size of the
central business district in any given city-and hence for approx---
imating its boundaries. Actuzally, where comprehensive studies
have been made following such an approximation, a final .
determination has been made by touring the suggested boundaries
during peak hours to observe conditions inside and outside the
tentative boundary. o .

The crlterla used here are usually, (1) degree of occupancy of_
~curb spaces; (2) nature of land use—business, industrial, or
. residential; (3) ‘presence of nearby, rather than downtown,
parking generators. When the boundary has finally been fixed,
it usually will be found at the point where some residences appeaf, .
where there are fewer business establishments, where curb spaces
are not fully occupied. In the smaller cities it is beyond the metered
zone, in the area of two-hour or unrestricted parking. It is usually
beyond any “pay’’ lots scrvmg the central area. '

i

The Core of the Central Busmess District

In every business district a central group, of blocks represent
the largest generators of parking demand and highest land values.



Table 1I-1

Tur CenTrRAL Business DisTricT

1950 : . : . . Area of
Urbanized Area Population Average Area in Square Miles Central Business District
_ 1950 Central’ Percentage of Per
Population group Average Number Urbanized business 1950 100,000 ©  Number
‘ population of citie; area district . urbanmized area population  of blocks*
5,000—10,000 8,000 2 2.2 0.09 4.0 0.97 1 {3
;0,00042 5,000 18,000 16 49 .13 . 4.>2 gt 22
2A5,ooo-5o,ooo - 36,000 16 8.7 .20 2.9 .58 - 39
50,000—100,000 80,000 5 2 1?.8 34 . 2.4 42 45
100,000~250,000 167,000 14 © 8.6 .38 I.I . C .24 . 6o
250,000~500,000 366,000 8 79.5 58 0.8 .16 99
500,000—1,000,000 549,000 5 12 5.4 . .50 0.4 .09 139
Over 1,000,000 . 1,306,000 3 226_}6 ' .99 . : - 0.4 .08 162 -
TOTAL - 6g I

- *Block dimensions vary from 150 to 650 feet.:

SOILSIYALOVIVHD ANV SLISVH
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In. the comprehensive parkmg studies this area is defined as the -
“ group of contiguous blocks wherein the demand for parking space
exceeds. the supply of parking space, block by block.
" Table II-2-shows that in the average city the core constitutes
slightly more than one-quarter of the area of the central -business
district; it has only 20 percent of the parking spaces, but is the
‘destination of more than two-thirds of the shoppers. The high

Table I1-2

ARrea oF THE CORE, AND ITS RELATIONSHIP TO THE CENTRAL Business DistricT

Core .
Num-  Average Percentage of central business district
‘ ber . area - : : -
Population ~of  (Square ]

_group cities  Miles) Area Spaces Shopper-parkers
5,000~10,000 2 002 . 23 21 . . =
10,000-25,000 15 04 ' 26 24 " '55
25,000~50,000 15 .05 - 24 21 VA

.50,000—100,000 - 4 T4 36 25 .75
100,000-250,000 13 .09 - 24 . 21 68
" 250,000-500,000 7 .15 26 23 67
500,000~1,000,000° 4 11 - 23 - ‘10 ‘. 69,
QOver 1,000,000 3 22 22 12 76
TOTAL - 63 - 26 T o200 67

land values in a limited area encourage the construction of taller
~ buildings, which in turn generate still more traffic per unit of
ground area, producing still higher values. Thus land uses in the
core lead to . high rentals, and increased commercial activity. ‘
Traffic demands in this area lead to the reduction or elimination
of curb parking, while high land values increase the deﬁculty of
prov1d1ng off-street space.

These . characteristics apply particularly to larger cities. In
. small cities there isless of a pattern to land uses because the down-
town area is small, distances between points are short, and there
is less competition for desirable sites. :

As cities grow, land uses of similar character tend to congregate
In the core will be found the retail stores, office buildings and
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theaters. Toward the periphery of the central business district are
wholesale and produce-market buildings, warehouses and truck-
ing terminals. If the city is on a navigable body of water, its port
facilities are apt to be in this area. Industry and manufacturing,
demanding cheapér land, locate on rail and highway routes. -
Residences abandon the central area.

Traffic Volumes in the CBD

As the center of a city’s retail, financial, business, admlmstratlve
~ and entertainment activities, the central business district is the
usual destination of the out-of-city traffic. As shown in Table I1-3,
the vehicular volume entering the central business districts of
large cities is about ten times that in the smallest cities. In small
cities almost all activity is confined to the central business district
and important highways traverse it, while in large cities there
are many other centers of activity and many heavily travelled
streets outside the central business district. '

On a per capita basis, the vehicular volume of small cities.is
fourteen times that of large cities. (Figure II-2). Responsible for
this are the availability of mass transit; scarcity of parking space
in large cities; ease and greater frequency of downtown trips in
the small cities, and the greater proportion of other-than-down-
town trips in large cities.

In cities with half a million population or more, the downtown

_area’ was_thoroughly established long before the motor vehicle
became an important factor. The central business district there-
fore inherited a system of streets incapable of handling the traffic
it was to get. The number of vehicles entering a business district
is limited by the capacity of the streets and by the number that
can park. This is demonstrated by the data of Table II-2 which
shows that in the large cities, with a business district eleven times
that of the small cities, the peak accumulation of vehicles (movmg
and parked) per square mile is less than twice as large. '

‘The greatest density of vehicles observed thus far in a parking
survey was 34,000 per square mile, in Dallas, Texas. Although
the population continues to grow and the central business district



Table II-3

TRAFFIC VOLUMES AND RaATIOS

Vehicles entering and leaving* ¥ **

Number of —
vehicles entering* Peak: Ratio of  Peak half-
Number - accumulation** . ) _ peak to ~ hour volume
_ of Per 1,000 of vehicles Average -  Peak average  per 1,000
Population group cities Total = Population  per square mile Hour  half-hour***  Vi-hour  population
5,000—10,000 2 8,100 942 15,100 2,000 1,480 1.49 171
10,000-25,000 16 - 14,900 ‘837 12,400 . 3,800 .2,570 1.38 - 145
25,000~50,000 16 - 22,100 627 14,300 5,600 4,000 1.40 113 =
50,000—100,000 5 37,400 476 15,300 9,600 7,600 - .56 96
100,000-250,000 13 36,500 - 236 . 15,300 . 9,400 6,570 1.39 44
250,000—500,000 7 60,300 168 20,700 15,600 11,550 1.45 33
500,000~1,000,000 -5 73,800 135 27,400 . 1g,100 14,470 1.49 .27
Over 1,000,000 3 85,500 66 - 22,900 22,700 17,500 1.54 13
TOTAL - 67

"_* Excludes vehicles already inside the central business district at 10 AM:

- ** Parked and in motion.

#** Peak half-hour for traffic movements generally 5:00 to 5 :36 P.M.

- *#*** Total inbound cordon count plus outbound cordon count. -

. 1.46

‘SOILSIYALOVIVHD ANV SLIEVH
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to expand in ground area, the number of vehicles entering it
increases at a slower rate. Another factor in part brought about
by the congestlon of the business district and in part’ respon51ble ‘
for its slower' growth, has been the development, in and-near
many large 01t1es, of nelghborhood stores and shoppmg centers :

Truclc Traﬁc

‘ Trucks, as shown in Table IT4, cornprlse from I7 to 25 percent
of all vehicles entering the central business district, the proportlon
bemg only slightly larger in'the larger places - ‘

Talile II—4.
Insounp TrRuck TraFFIG® - - '

- Population Number -~ Number - Percentage of all entering

L .group . - ofcities  of trucks .. vehicles that were trucks
5,000~10,000 ’ 2 ~ 1,810 ) 2r
10,000-25,000 . ° 15 © . 2,040 . 19°
25,000—50,000 12 4,150 .o 20

' 50,000~100,000 5 - .. 6;570 17
100,000-250,000 Ir 7,280 21
~2503000~500;000" " =~ 5T T ST 45500 T 23+~
500,000~1,000, 000 5 14,760 20
Over 1,000,000 : 3 21,350 25

TOTAL ) " . ..58 —_ : 21

* Excludes all vehrcles already msxde the cordon at 10:00 AM.

Traffic Al;;’assz'r'zg Through Without Parking

Our cities, naturally enough, were born at the seaports whence .

h1ghways would consequently radiate on the larger rivers, or =

along an important highway, often at the junction of another. It
. i$ not strange then that years. later our arterial routes-are found -
‘passing through the centers of these cities, even through the highly
» congested business districts, and that they ‘carry many drivers

- who'traverse the busmess district only becauise they are following
'a numbered route or because it offers the shortest or only path to
thelr destinations. :
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Figure II-3 shows for cities of various population groups,
percentages of traffic bound for the central business district, other
points within the city, and points beyond the city. This refers to
traffic approaching the city at points well beyond the city limits, -
not to traffic volumes at the edge of the central business district.
As cities become larger, the proportion of “external-origin® traffic
bound for the central business district becomes smaller; the pro-
portion bound for other points in the city (part of it via the central
business district) becomes'larger; and the proportion bound for
points beyond the city becomes smaller..

Small cities have few or no traffic generators exceptin thedown- -

town area. But as cities grow, neighborhood stores, industrial
establishments, schools and colleges, recreational centers, and
residential areas generate traffic away from the business district.

‘Table IT-5 refers to traffic entering the central business districts,
traffic originating elsewhere in the city or at points be}}ond the
city. The data were compiled from cities where comprehensive
parking studies have been made, including counts of traffic enter-

Table 1I-5
TraFFIC Passing TuroucH CENTRAL Busivess DistricTs WiTHOUT PARKING

Percentage of vehicles pd.f:ing
through without parking

Numb
. - . of . 10 AM.~. Peak traffic
Population group cties 6pM.* half-hour**
5,000—10,000 e -1 Y - R
10;000-25;000 16 53 6o
25,000-50,000 16 - 54 < 6o
50,000~100,000 .5 48 . 61
100,000-250,000 13 . 54 65
250,000-500,000 7 - 55 69
500,000—1,000,000 5 59 - 83
Over 1,000,000 3 52 : 74
TOTAL 4 67 55 68

* Because of the lack of available data on trip origins, no correction was made
for the trips originating within the central business district. Allowance for origins
in the central business district would raise each of the above percentages a few
points. '

** Usually between 5:00 and 5:30 P.M.
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DESTINATION OF CARS: —

EnTERING A CITY

L4 T

CENTRAL
BUSINESS DISTRICT
;;-"'?T SNVONLS

§
6700

Gty LmTs

. EnTERING. BusiNEss DisTricT

CENTRAL
BUSINESS DISTRICT

CITY LIMITS

............

Ity LIMTS

100%~From Outside City .
63%—To Point Inside City
_Other Than Central
Business District
29%~Into Central Business
District -
15%—Beyond City |

’ 76%—From Inslde Cuy
. 24%-From Outside City

54%—To Central Busmess
District -

"46%—Beyond Busmess

District -

A City of the 100-250 Thousand Populauon Group o
Traffic Shown Is That Entermg from One Side of the Cuy Only

Burcau of Pubhc Roads

Figure II-4. Traffic entéring a city and that entering the central business district.
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- ing and leaving the business d1str1ct Thus for these cities it wasl
-p0551b1e by comparing the number.of vehicles entering the district
~ during a ‘period with the number entering parking spaces durmg‘ o

the same period, to approximate the number (hence the percent— o

‘age) passing through without parkmg v

Allowance for the indeterminate small number of ¢ cruisers”
and cars being serviced in garages or service stations would reduce. ;
the number or percentage of those passing through; but this
reduction is offset by the number recorded as parking whose trip
origins were within the business dlStI‘lCt and so not 1ncluded in
the cordon count.

Figure I1-3 indicates that as cities grow there is a definite
decrease in the proportion of drivers from outside ‘the city who. -

pass through the city without parking. Table II-5 shows no signif- ' ‘

jcant difference between population groups in the proportion
. passing through the ‘business district. While there is not necessarily.
. a direct connection between the two sets of figures, it is possible
that the decreasing proportion of exterior-origin vehicles passing
through is offset by a larger number of internal-origins who pass -
,through the central business district. In larger cities many cross--
city trips are made from homes on one side to work or to schools

* on the other side.

Figure II—4 presents graphically, for one cny in the 100,000~
250,000 population group, the destinations of traffic entering the
cuy, and of traffic entering the central business district.

' The: significance of Table 1I-5 is that notwithstanding the
city’s size, more than half the vehicles passing through the central
- business. district have no purpose there other than to reach the
.‘other side.. During the afternoon traffic-peak a still larger pro- -
portion passes through without parking.

Y\ large proportion of this through-traffic could be diverted
- around the district, to its own advantage and that of the district. -
It is evident that the need for this area is not for bypasses around
3 the city but for an‘inner belt or bypass outside the business district.
- " In ‘the same. populatlon groups, central business district
~ through-traffic varies. Cities having the following characteristics
are likely to have a smaller proportion of through-traffic: '
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1. Where the central business district is on the coast or a body of water without
access to bridges, or at a dead-end. As an example, Key West, F lorxda can have
little through-traffic. :

. 2. Where a by-pass has been provided around the central business district.

3. Where the city is isolated in sparsely settled territory, remote from other
cities. Many motorists who normally would go through stop for meals or rest.

4. A state capital; university city, or sightseeing center.

5. Wherethe city is a retall and wholesale trade center or a county seat inan
agricultural area.

Cities can expect'a larger proportion of through:traffic: * * '

1. Where the location is at the hub of a network of roads, with U.S. numbered
routes and other principal state hxghways passing through the-central’ busmess
district.’

2: Where the city is on a river with bridges in the business district. |

3. Where the location is in a valley in mountainous country.

4. Where the city is near a larger city and on a direct route between two
larger cities less than one hundred miles apart.

Supply of Parkiﬁ_é Space

Tables IT1-6 and I1-7 and Figure II-5 furnish data.on'the supply
of parking space in the central business districts of several popula-
tion groups; Tables II-8 and II-g, data on curb footage and 1ts
avallablhty for parkmg

Table'II—G '
SuppPLY OF PARKING SPACES .

S .A\v.er-zige number of parking }pécé:*f o

Population Number . C

group of cities  Curb Lot = Garage Off-street [ Total
5,000—10,000 2 710, 87 o 8y 797 .
10,0002 5,000 8 ' 1,012 - 613 54 667 1,679
25,000~50,000 6 1,598 983 121 1,104 2,702
50,000~100,000 5 3,018 1,687 © 380 2,067 - 5,086
100,000-250,000 13 2,475 2,350 728 3,078 5,553
. 250,000-500,000 ° 8. 3,324 ' 6,560 "1,849 ° 8,609 11,933
500,000—1,000,000 4 2,933 6,564 3,834 10,398 13,331
Over 1,000,000. 3 3,335 14,785 5,457 20,242 23,577

TOTAL 69 |

* Excluding permit spaces, loading zones, and taxi stands;
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. : Table II-7

RELATION OF PARKING SPACE SuPPLY

To AREA OF CENTRAL BusiNgss DisTricT AND TO POPULATION

Average number of parking spaces* per

Population -Number 1,000 Square ;S'quare mile per

group . ofcities  Population . Mile 1,000 population

5,000—10,000 2 93 10,800 1,357

- 10,000-25,000 8 94 13,300 761
25,000~50,000 6 76 13,600 382
50,000—100,000 5 64 15,600 - 205

. 100,000—250,000 13 38 - 14,800 100
250,000~500,000 8 31 20,600 56
500,000—1,000,000 4 24 25,100 45
Over 1,000,000 3

18 - - 23,000 - 18

TOTAL , 69

* Excluding permit spaces, loading zones, and taxi stands.

In cities with more than 10,000 population, curb spaces are
insufficient to accommodate all vehicles demanding space, and
as a city grows from 50,000 to more than a million populatlon its
business district gains practically no curb-spaces.

Comparison of smallest and largest cities reveals that the footaqe
of curb space increases sixteen times, but the part available for
curb parking (only 62 percent even in small cities) is gradually
taken over by truck loading zones, bus stops, taxi stands and :
building entrances—as well as by fire hydrants, crosswalks, and
“no parking” zones—until, in the large cities, only 30 percent is
left for parking.

In the meantime, with the curb entirely unable to carry the
parking load, lots appear and later garages. Table II-6 shows that
while curb spaces do not increase appreciably as cities grow be-
yond the 50,000 population, lot and garage space increases
steadily, but at a much slower rate than the population. This is
- reflected in Figure II-5, indicating that the space supply per

capita declines rapidly.
‘Thus, as shown in Table I1-10 and Figure I1-6, the proportion

of curb spacc to the total supply of space decreases with increasing
population. In the largest cities, curb spaces are only 16 percent
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Table II-8 .

PrysicaL CHARACTERISTICS OF THE CENTRAL Business DIsTRICT

Areao Total ground Percent of total central business district ground
g g

SOILSIYILOVIVHD NV SLIIVH

central  area occupied area occupied by . T;tkl : ., Percentage of
’ business by all s ' length -~ street area
: .+ Number  district parking Curb - - Al of occupied by
Population of (Square Jacilities  parking parking curb . curb parking
group’ " cities  Miles)  (Square Miles) spaces Lots  Garages facilities  Streets  (Miles) - space
5,000~10,000 2 0.09 0.01 5.8 1.2 © ‘0.0 7.0 31 3.4 18 -
10,000~25,000 13 12 .01 5.6 “3.0 ° 0.2 8.8 32" 59 18
25,000~50,000 1 S a8 .02 5.2 3.2 0.4 88 31" 8.4 17
50,000~100,000 2 .29 .03 5.9 3%  op 10.1 28 15.8 21 -
100,000-250,000 '~ 12 " .8y .03 89 - 44 - 06 - -89 27 . 17.3 T -1
250,000~500;000° 3 54 . .0b 46 62 0.y 1.5 29 248 - . b
500,000—1,000,000 . 4 53 - - .08 35 92 - 22 x44.'g 31 29:6 T
Over 1,000,000 3 .98 .3 2.1 10.3 1.7 141 o5 . 544 7 8§
TOTAL 50 I ‘ o 29

¢g



Table II-g
Curs Space LimiTaTioN AND UsAGe

Ratio of the maximum Percentage of curb space used for
number of vehicles - :

Number = parked* to the total ~ Number  Total L B
of number of public curb of length Public Special ~ Prohibited  Truck load-

Population group cities  spaces cities  of curb parking  parking**  parking®™*  ing zones
5,000—10,000 2 | 08" 2 - 17,900 62 . 3 35 2
10,000~25,000 LA ‘ 1.2 .5 24,400 60" l 4 36 2
25,900—50,000 - 16 . 1.2 4 42,700 ' 6o 5 35 o2
50,000—100;000 . 5 ' 1.5, '3 104,000 58 vi 35 3
160,006—250,000 - 13 Sy 4 - 18,600 57 g " 34 3
250,000—500,000 - 7 T2y 4 150,200 : 43 12 ’ 45 6
500,000~1,000,000 - .. - 5 . 46 2 156;400 ) 38, 11 C 51 ' 6
Over 1,000,000 o j‘3_ ‘ 75 .1 287,100 30 g T 52 BRLE

TOTAL . 6_8_  S 25’

 *Atall parking facxlmes, at one instant. - ) :

** Special parking includes truck loading zones, bus zones, theater and hotel entrances, special permit spaces and taxi stands
*** Prohibited parking includes curb space at fire hydrants drlveways, entrances (other than at theaters and hotels), corner
clearances crosswalks -and’ curb thh no parkmg permltted” sngns .

g6

CONIMYVd
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t Table II-10 ’

1

PERCENTAGE DISTRIBUTION OF AVAILABLE SUPPLY or PARKING SPACES R

‘ Number .  Percentage of total [zarkmg spaces at
_ of . - ‘ - e
Population group cities . - Curb Lot -~ Garage  Offstreet
- .‘\5,000—10,000 2 88. .12 o v v 12
10,000-25,000 8 64 T g2 .4 36
. 25,000~50,000 6 61 85 4 39
' 50,000-100,000 5 55 38 9 45
100,000—250,000 ~ - I3 44 42 ‘14 56
250,000-500,000 - 8 . -80 - 54 « - 16+ 70
| 500,000~1,000,000 4 23, .. .5 .26 . 77
Over 1,000,000 3 ‘16 60 24 .- 84
TOTAL . . . 69 '

* Excluding permit spaces, loading zones, and taxi stands. -

of the total, but nevertheless (as will be shown) accommodate
~ half of all the parkers. : e

Garage spaces are relatlvely rare until cities reach 100, 000
populatlon In the largest cities they provide one-quarter of the
‘space supply, but handle only 12 percent of the parkers.

Parking Volumes

As cities increase in population, more traffic generators appear
'.out31de the central business district; mass transit develops, and,
as a consequence, private cars are used less and less, per capita,
for going to the central businéss district. Table II-11 points out
‘that while the population increased 163 times, the total number of
vehicles parking from 10 A.M. to 6 P.M. increased seventeen times,
but the number parkmg per caplta was only one-mnth as many.

Parking Accumulation

« While the total number parklng from 10 A.M. to 6 P. M. grew
seventeen times, the peak accumulation of parked vehicles in-
 creased fifty-one times. The average vehicle parks much longer
" and the average turnover is much lower in the large cities, which:
means that more parking acts overlapped each other, hence the
larger accumulations. There is little difference between popula-
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‘

~ district in the large cities. o o
' Flgure IX-4 is based on fifty-eight c1t1es and shows the parkmg -

accumulatlon from 8 A.m..to 6-p.M. and parking spaces available )

in _the average city of each population group. In every group'the
- number of spaces exceeds the number of vehicles parked at any .

“one time, but as will be pointed out later, an apparent excess of,

. space does not necessarily mean that no more parklng spaces are "

. ‘needed :
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Table -1

NUMBER OF VEHICLES PARKED 10 AM. ~6P.M. AND PARKING ACCUMULATION

) Average number of oo Vehicle parkzng .
. vehicles parked‘ . accumulatzon,‘ AT
. Num- = Num- - , — .
o S ber . ' Pernooo ber T ! B " 'Ratio of
. Population of popula- of . . ot peakto,

U .group . cities Total ,' Jton . cities? Aaémgé' " Peal. . average ' '
5000—10 000 . .2 . 3,500 413 . 2. R 450 490;_.' I 10/ N
10,000-25,000 17 7,040 - 449 - 14 1,038 1 ;180 1.14 7
25,000-50,000 . 16 11,860 - 340, . 15 1,720 : ,950 onag
50, 000~100,000 _ 5 .23,6000 .. 293 ;5 -3‘,990’ /4,450 - It 12, .-" .

| 100,000-250,000 . - 13 20,670 . . 134, 10 3,660, 4,130 S nag,

250 000-500,000;~ -7 -»34‘,'810 B ' 99 S . ..7‘,920[ 0,140, 1. 16
500,000~1, 000, 000 .5 41,260 . - 75 -3 12,070 .‘1.3,'.5'9'9 Sl

.t Over1,000,000 . ' 3 58640 : " 44 - 2 21,680 ,.‘\25,‘;60”I"..",';.,‘

TOTAL . . 68.. .. . .. 58 o IRy

t Including 10 A.M. inventory.of parked vehicles.
' 2 The same cities upon which Figure 7 is based.

3 Represents the average of the peaks in the cities of éach populatlon group L
~and varies -somewhat from ‘the composxte peaks shown in: thc accumulatlon i

curves in Figure II-7. . ,

«‘, . -

_tion groups in the peak and: average parklng accumulatlons the‘; R

i

peak amounting to 14 percent more than the-average. = - N

. Since the peak parking accumulatlon grows faster. than the” S
area of the central busmess district (ﬁfty-one times as compared to e
' eleven tlmes), the peak density triples and becomes as’ ‘high as
23,000 per square mile (Table II-12). If to this is added the
‘number of vehicles in motion on the streets the total is enough to. ¢

. fill nearly 12 percent of the ground area. of the central busmess

I,.'
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Table IT-12
Peax PARKING ACCUMﬁLATréN -
| Percentage of a‘ll vehicles

Peak parking accumulation™®  parked between x0 A and
‘ 6 p.u. present at the**

- . PerSq.Mi.  Per

Number of central 1,000 | Peak moment
Population of - business  popu- Average of parking
© group cities  Total*** district =~ lation moment  accumulation
5,006~10,000 - .2 490 7,160 . 59 13 14
10,000~25,000 16 1,170 9,270 63 13 C14
25,000—50,000 16 1,900 9,540 54 14 16
. 50,000-100,000 5 4,450 13,350 .55 16 18
. 100,000-250,000 13 4,310 11,240 28 ~18 21
250,000~500,000 7 9,140 15,390 = 25 22 . 26
500,000~-1,000,000 5 11,260 23,200 21 | 24 28
Over 1,000,000 - g 21,200 2098 - 16 - 31 - . 36
TOTAL 67

* Passenger cars and trucks.
- . ** Includes.vehicles: parked-at.10.a.M.
*#*Based on 67 cities. Those in Table 11 are based on only 58 cities.

In the smaller cities the accumulation curves show peaks at
about 11 A.M. and 3 P.M., with a dip during the noon hour, un-
doubtedly due to the use of cars during the lunch period. For
population groups under 500,000, there was relatively little
fluctuation in the accumulation between 10 A.M. and 4 P.M., but
in larger cities the pattern is dlfferent w1th the daily peak
accumulation around 1 p.m.

| Type of Parkmg Used : '

‘Table II-10 gives data on the d1v151on of parking space at the
curb and in lots and garages. Table II-13 shows the correspondmg
distribution of parked vehicles, a quite different pattern, because
parking durations increase and turnover rates decrease as cities
grow. In the smallest cities, 93 percent of the parking.is at the
" curb and there are no garages; in the largest cities 50 percent
‘park at the curb and 12 percent in garages.
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- Table II—x3‘ o

PERCENTAGE DISTRIBUTION OF PARKERS By TyPE oF PARKING

. Ty[)e of pzzrkmg u:ed ;
_ Population ' Number : — ——
group . of cities . Curb* - Lot - Garage Offstreet
-5,000—10 000 2 93 - Vi o 7
‘10,000~25,000 17 85 - 14 1 15
25,000-50,000 16 ™ 84 5 I 16
-50,000—100,000 5 - 79 19 .2 21
100,000—250,000~ 11 ;.76 " 20 - 4 24
250,000—500,000 7 - o 28 . - 6 34
500,600—1,000,000 5 63 26 I gy
‘Over 1,000,000 3 © 50 38 2 50
TOTAL. . . . 66

,' » Includmg illegal parkers

' Truck Parkzng

Table IT-14 shows that in all populatlon groups trucks comprise

, "about 15 percent of all the vehicles that park between 10 a.m. and_

" 6 p.M, but that they form only about 7 percent of the vehicles.

' parked at any one time. The average parking duration for trucks

~ -is usually quite short, less than half that for the average passenger

‘car. Hence thereis less overlapping of 1nd1v1dua1 truck parkings
and a-lower accumulation. . . : L

Table II—x4. o

PERCENT COMMERCIAL VEHICLES PARKED

Percent of commercial vehicles

Population : Numberi L Average parking

group * ofcities ©  Parking-in®* - accumulation

‘Under 25,000 9 15
"25,000—50,000 : 12 14 g ‘
50,000—100,000. . o 4 13 7 .
100,000-250,000 : 11 o1 T 6
250,000—500,000 4 15 5
‘Oversoo000 4 17 b

.T.OTAL,__ .47 N . 15 i

* Includes 10 AM. invenfory of pErked vehicles.
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Demand for Parking Space

The comprehensive parking studies which provided the data in
this chapter, included a record of where each driver parked, how
long he parked, and his destination after parking. Thus it was
possible to determine the demand for every block in the central
business district, both in number of vehicles and in space-hours
needed. o C .
Comparison of the number of parkers over a period and the
number of spaces does not permit an evaluation of usage. For
example, the fact that thirty vehicles were parked in an eight-
hour period in a lot having twenty spaces does not give any
measure of the extent to which those spaces were used. If each of
the thirty vehicles parked for only ten minutes, the usage would
be very small; if each parked for five hours, the lot would be
practically full all day long. }
It is necessary, therefore; to compare supply and demand in
terms of space-hours. Thus, in the example given above, the space
~ supply was 160 space-hours, the thirty vehicles parking for ten
*minutes each would use five space-hours whlle each parked for
five hours would use 1 50 space-hours ‘

Supply and Demand in t/ze Central Busmess District

- Table II-15 compares, in space-hours, the supply of parking
. space in the central business district with the demand. This
demand is that expressed by those drivers who actually parked
downtown, and does not include the potential demand of those
who stayed away, parked elsewhere, or who would park downtown
1f conditions were more to their liking. :

“The total demand increases as the population increases; but
at a-very much slower rate, as shown by the decline in per capita
demand. The larger cities, with mass transitavailable, have many
attractions outside the central business district. :

" In every population group there is an apparent excess of park-
ing space in the central business district as a whole. The actual
* excess or surplus, however; is not as large as it appears to be. Be-
cause of the time used by vehicles entering and leaving spaces,
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' ' Table II-15,
DEMAND FOR AND SUPPLY OF SPACES

Demand space-hours

Population’ Number = Supply, "Per 1,000
group of cities  space hours - Number® population
5,000—10,000 2 6,376 . 3600 - . g6
10,000—25,000 7 13,200 - 7,970 . - 451 -
25,000~50,000 6 21,400 © 13,430 ... 372
50,000—100,000 5 39,970 31,880 397
100,000—250,000 13 44,200 30,520 189
250,000500,000 7 94,960 - 63,340 . 175
500,000~100,000 5 104,740 ~ 79,670 145
Over 1,000,000 3

185,510-. 146,660 : rig-

68

* Adjusted to a 10 A.M. to 6 p:M. basis.

the time spaces are empty until parkers find them, and because

the arrival rate is not uniform throughout the day (see Figure

I1-7), it is not possible to  get 100 percent use of the space-hours
 theoretically-available:

Studies in many cities indicate that rarely, even in the presence
of heavy demand, have any curb spaces, lots or garages achieved
better than 85 percent usage of their theoretical capacity. It is
necessary, accordingly, to discount the apparently available
supply. Also, while the space-hours shown represent existing

- spaces, many of these are in private-lots-or garages- restricted to-
- the use of certain persons or groups, so that any vacant space in

them is not available to the general public.

In five of the cities studied, the number of parkers at the peak
parking accumulation exceeded the number of parking spaces
available—possible only through a large number of drivers
parking double, at fire hydrants, or in other illegal places.

The actual surplus of space in the average city of each popula-'
tion group refers to the central business district as a whole, and
does not necessarily mean that no additional spaces are heeded.
As cities grow, the central business district spreads out until, in
cities of a ‘million population, it has an area of a square mile or
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~ more, and the distance from the center to the outer edge of -the
"downtown area may be half a mile or more.

Ground space in the core is almost entlrely preemptcd by '

department stores, retail shops, banks, office buildings and other
uses normally found where land values are highest. Rarely are
“many parking facilities available in the center of the core and,
-equally logically, and ironically, ‘the farther one goes from thc
" core, the more easily is parking space found. Near the outer
edges of the central business district there is more space than is
needed. But this surplus, unfortunately, is much too far from the
center of demand to attract drivers bound for destinations many
blocks away. Most business districts have enough parkmg space
but not where it is needed. :

Supﬂy and Demand in the Core

It is the presence of retail stores, banks, and office bulldmgs in
the core that causes the high land values which prevent the
establishment of parking facilities, and at the same time generatcs

" the demand for them.

Although the core of large cities occuples only about one-fifth
of the CBD area and about a tenth of its parking spaces, it is the
- destination of three-fourths of all the shopper-parkers. This is
empbhasized by Table II-16, showing that in cities of more than -
500,000 population the demand for parking space in the core is
. four times the available supply. ' B

Table II-16
SuppLY AND DEMAND IN THE CORE
» ) Ratio:
Population Number %7 Demand, - Supply, demand
group of cities space-hours Space-hours to supply
* Under 25,000 17 3,930 -~ 3,050 . V 1.4 .
25,000-50,000 15 7,040 4,280 S ¥
50,000—100,000 4 22,670 11,730 2.0
100,000—250,000 13 14,460 - 8,850 1.8
250,000—500,000 %7« . 87,400 19,950 22
* 500,000—1,000,000 4 45,500 11,040 4.5

" Over 1,000,000 3 . 83,380 22,040 3.8
- 63 : :
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Space Deficiency'in the Central: Buszness District’

. It was the practice in the comprehenswe parkmg studles to -
compare demand and supply block by block, with con51derat10n.
given to acceptable walking d1stances These vary from 300 feet
in the small cities to 800 feet or more in the cities w1th more than
a million populatlon On that basis it was ‘possible to determme the.
location and extent of space shortages and to make recommenda-
t1ons for the addition of needed spaces. : R

Table II—I7 shows, for the : average 01ty of each populatlon
group, the number of additional spaces recommended in the

study reports, usually including a small allowance for the addltlon-" N

al demand expected to be generated by the prov151on of better.
parking facilities. )

Table II-1%

NUMBER OF ADDITIONAL PARKING SPACES RECOMMENDED
IN REPORTS OF PARKING STUDIES

Population v Number . * Number of addzttonal

group . - . T of cities © ~ .‘parking spaces recommended* .

5 000-10,000 - ‘ g . 20
10,000-25,000 ° * ‘ 15 ' gy e
25,000-50,000.. K S 14 ’ Tl 850 e
50,000~100,000 . 5 . ... 826
100,000—250,000 rg o T T 8g0 T

. 250,000-500,000 .8 2,287 o v sy
500,000-1,000,000 R 1) SRR
Over 1,000;000 2 6,404

TOTAL : : 62

‘*As reported at the time of the study.

Walking Distances in P&rking
The location of additional spaces is of primary 1mportance and
in any decision on location the factor of walking distance is- mtro-

duced. Indeed, if walking distance is not a factor, then there is no

parking problem in any mty, for space can always be found by
walking far enough.
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Tables 1118, I1-1g and II-20 give data on the walking habits
of parkers It is-clear that the distances people walk after parking
their veh1cles become larger as the populatmn increases. In cities
under 25,000 populanon the average distance was only 223 feet

. and 77 percent ‘of the parkers walked less than one block. In the

largest cities the.average dlstance was 549 feetand only 4 5 percent
- walked less than a block:

- Table II—18

DISTANCE WALKED FROM PARKING Prace 'ro DESTINATION

Percentage of parkers whlkiné*

) _ " less than S - Average
e R — over  distance
Population Number - g50, 4750 1150 1550 1550 walked
group  of cities fegt Jeet  feet . feet feet - feet
Under2sooo” 17 77 94 98 99 .1 223
25,000~50,000 16 76" 92 97 99 .1 . 203
50,000—100,000 -5 .68 88 95 .98 - 2 ..353
100,000-250,000 < . 13 -63 85 93, 97 . 3 - 397
* 250,000-500,000 T b 58, 79 8g: 95 -5 - 502
500,000—1,000,000, .5 57. 8o gri: 05 5 - 523
Over 1,000,000 o3 7 45 68 81. 89 Il 549
65 : .
* Passenger cars and ‘trucks. :
Tablc II—19
AVERAGE DISTANCE WALKED FOR VARIOUS Trip PURPOSES
’ Number oo Abefdge dist:'ance walked for -
Population of - = '
-group .. caties . Work  Businiess Shopping Sales and service
. . Feet Feet Feet Feet
Under 25,000 2 - - 234 226
,25,000—50,000 g 408 297 295 216
50,000T100,000 - . 4 483. 327 391 218
-100,000-250,000 - * 4. 539 . 416 539 221
250,000-500,000 - 3 728 606 -824. 415
_Over 500,000 ;. 3- '69§* 528 656 419
TOTAL 19 st 435 489 286



Table IT-20
AVERAGE DistTANCE WALKED BY LE‘NGTH or TiMe PArRkED

Average distance walked in feet for-each length of time parked

Less ; : . 8

_ Number  than ) ' hours ;
Population “of 15 1529 30-59 I-2 2-3 34 45 56 6~ 7-8 and All-
group cities minules minutes minutes hours  hours  hours  hours  hours - hours  hours  over  parkers

Under 2 5;000

195 220 248 291 328 347 337 253 244 278 327 233

2
25,000—50,000 3 244 298 .' . 330 371 408 407 411 386 383 416 386 303
50,000-100,000 4 238 304 . 374 425 471 523 532 592 587 . 661 623 369
: 106,000—2'50,000 ' 4 276 ) 42)3 491 552 598 606 592 59} .610 580 480 440
250,000~500,000 3 302 526 580 688 468 8or 747 767 766  828. 787 614 -
3

Over 500,000 350 451 508 571 .. 633 673 677 694 729 778 646 - 560

TOTAL 19

g¥

- DONIYIVA
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This difference is intensified when'it is realized that in small
towns practically all parking is free, while in the largest cities
about 4% percent of all parkers (curb and off-street) pay for the
privilege. -

Motorists parking for sales and service walk shorter distances
than those having other. purposes. Workers walk the longest
distances, but no conclusive trends appear, in part because sharp
distinctions cannot be drawn between trip purposes. One man
whose jobisreading meters, for example, may consider his purpose

“service,” while another on:the same job might class it as
' “work” since he earns his living that way; a third mlght call it
“business.” - -
- Table IT-20 indicates that parkers tend to accept greater walk-
ing distances as ‘their parking durations increase, although that

_trend is less distinct for durations of more than four hours. Itisa . .

logical conclusion that parking facilities intended primarily.to
serve short-time parkers such as shoppers, should be located with-
in one to two blocks, depending upon the size of the city. -

Table II-21 summarizes data on average walking distances by
population groups for parkers usmg the several’ types of parkmg
facilities. ,

1. Hlegal parkers have the shortest avcrage walking distance, particularly in
the larger cities. . .

2. Since free off-street spaces are usually those prov1ded by parking generators
on their own or-adjacent properties, for use by their tenants or customers, these
afford the lowest walking distances of the legal spaces.

3. Since the most-centrally located curb spaces are usually metered the meter
parkers usually walk shorter distances.

4. It is perhaps commonly believed that the patrons of commercial or pay
lots and garages, since they pay for. the prlwlege will not walk as far as other
parkers. Actually they walk much farther. It may seem incongruous that off-
street pay-parkers walk farther than free curb parkers, but this is probably
because most of the-curb space (in the central business district) has time restric-
'tions, and those requiring more time must park off-street.

5. A common misconception is that walking distance summaries show how
tar'people will walk, whereas the summaries actually represent only how far
parkers did walk or had to walk under the existing circumstances. The matter
of acceptable walking distances is discussed in the chapter on off-street parking.



Popul}ztion ’
- group
_ (urban area)

* Table [I-21
AVERAGE WALKING DISTANGES FROM VARrIoUs TyPES OF FaéiLrries

, A
T : ) legal
Number Curb ' -Off -street ourb .
of -~ : — and off-. Illegal

All : Percent

parkers -illegal  street

- Percent

using

C by
qﬁ;

Under 25,000
(Average 13,332)

25,000~50,000
(Average 33,388) '

50,000—100,000
" (Average 82,083)

100,000-250,000 -

“(Average 164,545)

250,000—500,000
‘(Average 399,043)

Over 500,000 * - !
(Average 880,145)

dties. - Free .Pay Legal Free Pay  All. strect  curb

4 _ - o215 i58 a 158: 208 - 139

8 421 306 338 266 491 . 315 311 .- 184
3 454 307 354 255 588 . 358 355 202
6 428 . 387 395 283 . 660 521 438 192

4 482 527 512 365 851 715 614 290

7 - 6-1_é ':516 543 352 799~ 720 621 ° 204 .

* 19.4 for cities over a million population. -

201
285

344

426

" 581

564

12

93

13.6%

39 "
Csa2
.8.9 .

299

24.8

ONINIV
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Trip Purposes of Parkers

Replies of parkers as to trip purpose were the basis of data in
Table II-22. The proportion.of shopper-parkers decreases with
the city’s growth because of the development of neighborhood
and other shopping centers. The proportion of worker-parkers
increases, partly from the greater use of private cars by workers
moving to the suburbs. The greater proportion of workers
contributes to the longer average parking durations. . .

Table II-22

Trip Purrose

Number Percentage distribution of parkers™ for
Population of -
group cities Shopping  Business Work Other
5,000—10,000 2 27 32 15 . 26 -
10,000-25,000 6 33 30 16 21
25,000-50,000 6 29 . 32 17 22
50,000~100,000 4 30 30 17 23
100,000~250,000 13 25 . 38 16 3
250,000~500,000 8 17 42 23 18
500,000—1,000,000 5 18 44 22 16
Over 1,000,000 3 13 .. 81 41 15
TOTAL 67

* For passenger cars and trucks with known trip purposes.

Parking Durations

Table II—23 shows the length-of-time-parked habits of parkers
using all types of facilities, its especial significance being that from
40 to 74 percent of parkers park for less than one hour.

From Table I1-24 is seen that ascities grow, the average length
of time parked increases, no matter what the trip purpose of the
parker may be. The shortest durations result from parkers on
sales and service calls; stops for shopping and business calls
average slightly under an hour, and parkmg-txme of workers is
the longest.

In small towns a trip downtown often requires no more than a
few minutes, and parking is simple; many trips are made on
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Table II-23
.LengTH oF TmME PARKED _
Percentage parked*
Le.rslthan :

: . Lo — : * g hours

Population - '.N'um,ber-" 15 - 8 "1 27 g - and

o-group . of cities mmute.r mzrzute.v /zour hours - hours .. over -
5,000-10,000 - -2 ° 47 -’58 44 84 -~ 88 - i2
10,000-25,000 . .. a6 143 ° 58 74 8 . 8 - 11" .
25,000-50,000 ~ "~ 16 *° 40 56 g1 - 82 89 13 "
50,000—100,000 ‘5 34 51 68 81 85 15
100,000-250,000 12 . 29. .47 . 63 77 8 - 17
250,000-500,000 ~ 6 " "24 39 55 70 77 23
500,000—1,000,000° 5 12075 - 34 54 69 75 "+ 25

Over 1,000,000 3 13 28 40 55 64 ° 36
T TOTAL — 65 —— :

* At curb and oﬂ'—strect “For passenger cars and trucks thh known parkmg
duratlons

Table‘II—24.

AVERAGE LENGTH OF TIME PARKED FOR VARIOUS Trip PURPOSES )

Avemge lenglh of time parked in lzour.r* for

.. Number —

Population coof- . " Salesand -

~ group cities Shopping Busines: Work  service Other  All
5,000—10,000 2. - 05 ‘0.5 28 05 0% 1O
10,000-25,000 14 . .6 .6 31 b T
25,000—50,000 16 .6 7 3.4 6 10 13
50,000~100,000 T B Ry ARRERY. It : RN SRS ) SR £ B
100,000~250,000 13 . 1.0 .9 38.. . .5 13 1.6
"250,000500;000 6. 13 LI 48 w7 14 1.9
500,000—1,000,000 4. 1.3 i.3 0 48 10 .14 22
Over 1,000,000 ‘g 1.8 1.5°56 1.0 1.9 . 3.0,

TOTAL . 63 0.98 091. 4.1 . o069

1.2 1.8

. * Passenger cars and trucks. -

impulse, perhaps several tripsa day. As cities increase in size, the .
drive becomes longer and parking more of a problem; as a result
fewer trips are made and more is accomphshed on each trip.

The influence of the: type of facility ‘'on parking durations is
shown in Table II-25. The average stay at the curb is of course
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Table I1-25
AVERAGE LENGTH oF TIME PARKED_AT'»VAR:QUS,T{?PES OF Parking FaciLiTes

Length of time parked in hours* at -

Pdpulaiion Number .

group. of cities  Curb Lot Ga}age Offstreet  All spaces
Under 25,000. ° 17 ; [0lg. i 521 " 2.2 il
25,000~50,000 . - 15 - 1.0~ - 2i5 4.3 2.6 1.2
50,000—100,000° 5 TILIC -2 U HIC T2 UL
"100,000~250,000 12 1.0 32 4.9 3.5 ML6°
250,000-500,000 8 LI 87 4.5 3.9. 2
500,000-1,000,000 5 ‘F0 4.0 4.5 44 ¢ .21
Over'x,ooo,_ooo g I3 .45 4.6 - 45‘ - 29
TOTAL . - 65 ix 32 47 . 34 & I8

* Passenger cars and trucks. .

much shorter than the durations off-street, both because the curb.
is the most attractive to short-time parkers and because a large
proportion of the curbspace is restricted to short-time parking.
" Population has little influence on length of time parked- at
curbs or in garages; but at lots the average durations definitely
‘increase-as the-city- enlarges Curb durations are ‘held- down ‘by
restrictions, and 1 it appears ‘that as cities grow and’ greater numbers
‘of parkers require more than an hour, those needmg from one to
three hours prefer lots, leavmg the garages for the’ long-tlme _
parkers.’ : : :
Duration habits of curd parkers are summarlzed in Table II—26
which also shows the average turnovers: By applylng the turnover
figures for each’ tlme-restnctlon group, it is possible to determine
the percentage dlstrlbutlon of spaces needed to serve these parkers, .
discussed in Chapter V.

Tﬁrhover in the Use of Pd;king S[Jace' -

Turnover is the- rate of usage of a fac1hty It is the number of
vehicles parkmg in a stated time divided by the number of stalls.
In this chapter the turnover. period is the eight hours’ from
10 A.M. to 6 P.M.

In every populatlon group the curb spaces. have the highest
turnover, lots next, and garages lowest with curb turnover three
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‘Table 1126

“"PARKING DURATIONS 6F CURB PARKERS -

Percentage parked at curb for

Less
e e e e o .. than . s .
Population . Number 15 15-30 30-60 1—2 2-3 Ouverg
. group . of c;'t;'e: minutes minutes minutes hours  hours hours Total
Under‘25,ooo'- - 18 _47 16 16:;: 10 3 ' 8 100
25,000~50,000 16 45 16 16 11 4 8 100
50,000~100,000 . 5 40 .19 17 12 4 8 100
100,000—250,000 11 36 - 20 19 13 4 8 100
250,000—500,000 vi 35 {} 20 . 13 4 9 100
Over 500,000 . 7. 27 . 22, 23 15 5 8 100
TOTAL 64 38 19 19 . 12 4- 8 100
Avcrage-turnover e, 27 .14, 10 . 9 34 16

times that of off—strect Table II—27 As populatlon increases,
turnover at all facﬂmes decreases:™ ' :

Shopper Parkers

"While populatlons 1ncreased exghty-mx times, parkmg spaces
1ncreased twelve and a half times, and the number of all parkers
grew.eight times. Yet accordmg to Table II-28, the number of

o S Table 1127 _
' ' TURNOVER* IN THE Usz OF, PARKING SPACE

- Tumover at

o i ' Number
- Population group © ~ “of cities  Curb = Lot Garage Offstreet Total
Under 25,000 Vi 59 2.3 o9 2.1 4.3
25,000~50,000 6 56 . 1.9 1.3 1.8 4.1
50,000—100,000 5 5.7 2.2 .o 2.0 4.0
100,000~250,000 - 13 58 1.6 1.0 . L5 3.3
250,000-500,000 7 55 L5 ‘1.2 ° 1§ 2.6
500,000~-1,000,000 4 69 16 1.2 S 1.5 2.9
Over 1,000,000 3 44 17 13 .. 16, 2.0
TOTAL 65 5 v 1.8 w1 19 838

* Ad_]ustcd to a common 8- hour bails, 16 AM. t0 6 Py, for passenger cars and
trucks, Turnover is the number of legal parkeis divided by the number of spaces.
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Table II—28

NUMBER OF SHOPPER-PARKERS AND SUPPLY OF PARKING ‘Space

Total number of

: Number
Population group -~ - of cities - Shopper-parkers* Avazlable parking spaces

Under 25,000 .15 : 2,770 C 1,890
25,000-50,000 ' 12 _ 3.370 2,850
50,000~100,000: - ) 4 .. . . K520 Lo © 5,900
100,000~250,000 ~ - ¥2 . 4140 ' _ 5,210
250,006—500,000 ) 6 75 (<) AR 12,010
500,000~1,000,000 4 6,290 ; - 13,380
Over 1,000,000 . 3 5330 . .- . 23,580

TOTAL |

* Including those already parked at 10 AM. —mcludcs passenger cars and
trucks. P .

shopper-parkers barely doubled, 1nd1cat1ng that aftcr a city
reaches 100,000 thc number of parkers stablhzes In larger cities,
strong generators of shoppmg trips—grocery and meat markets—
have moved 'out of the central business district, and shopping
centers have provided convement parking facﬂmes Another
factor is the availability of mass.transit in large Gities.”

Table II-29 presents data usable in planning parking facilities
intended primarily for shopper-parkers, by showing the daily
peak accumulation, the average half-hourly rate of arrival and
the peak rate; aiid therelation between the total number parked
(10 a.M. to 6 P.M.) and the peak accumulatmn .

In small cities the peak accumulation of shopper-parkers is one-
twelfth of the total parking between 10 A.M. and 6 p.M.; in large
cities it is one-third of the total; that is, in the largest c1ties one-
third of all the shopper-parkers are present at the peak. This
reflects the longer parking duration of shoppers as population
increases and also the decreased proportlon of shopper-parkers
(to all parkers) as cities grow.

According to Table II—30 thé parkmg durations of shopper-
parkers increase as the populanon increases. In the smallest cities
55 percent park for less than fifteen minutes and only 2 percent



Table Il—ng

SHOPPER-PARKERS ToTraL NUM’BBR PARKED 10 A M. TO: 6 P. M. "’ L
PEAK ,Accmnn..«non, AND ARRIVAL RATE INTO PARKING PLACES

Toial . Ratw of total s
L number ~ number parked Number parking-in per half-hour
Number . parked o 10 AM. 0 6 P.M. ~— —
. o of . - 10AM.f0 . Peak- ‘to peak : A Ratzo of peak
Population group - cities 6pm! 7 accumulation aa:umulatzon . Average . .-Peak . o average
Under 25,000 ' 10 3,036 ‘259 12 180 ‘249 139
25,000—50,000 8 3,719 ‘300 - a2’ 220 3‘}8" 1.46
50,000—100,000 4. 5,523 558 10 .. . .320 . 426. 1.33 ..
xoo,ooo—zso,ooo 3 3,839 544 v - 222" . 293 1.3'2
250,000-500,000 4 5,055 1,068 -5 297 393 1.34
500,000-1,000,000 2 6,331 . 1,&59 " 352 ‘4117. 1:20
Over 1,000,000 1 5,167 1,555 3 295 473 1:60
TOTAL 34

* Including those pérkc;d at 10 AM. . -

95

ONISIIVd -
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Table II-30 -
LenoTH oF TiMe 'PAQKEP‘ BY :Slidrpzns‘

Less than -

Number . 15 30 Tyl o2 8 gheurs
»  Population group - - of cities - -minutes minutes- Iwur “hours~hours - and-over -

5,000~10,000 2 55 7o 88 g6 = o8 2
10,000-25,000 10 .50 69 87, 96 . o8 2
25,000-50,000 14 -'44 64 8 94 97 3
50,000-100,000 5° 37 5 79 920 9 4
100,000—250,000 8 30 51 472 8y 93 - 7
250,000~500,000 7 23 40 61 8o 8 . 11,
- 500,000—1,000,000 5 .18 37 .59 8 8 11
-Over 1,000,000 3 12 26 44 66 80 ~ 20
TOTAL - 54

* At all types of parkmg facxlmes o

'for more than three hours; in the largest cities only I2 percent
park for less than fifteen minutes whlle 20 percent remam Ionger :
- than three hours. - : : : :

Lliegal Curb Parking

~ From 10 to 18 percent of all parkers park in 1llegal places, or,
since most illegal parking is done at the curb, 34 percent of all
curb parkers in the largest cities: Table IT-31. An excessive amount
of illegal parking indicates inadequate enforcement, but also,
because of excessive walking distances to- available space, many
parkers prefer to park illegally and assume the risk of being fined.

. Curb Characteristics

The curb is in demand by parkers, and in large cities half of
all parkers park at the curb. But it cannot accommodate the
demand. From Table II-g it is evident that at the time of peak-
parking accumulation in cities of more thana million, there are
seven times as many parkers in the central busmess dxstnct as
as there are curb spaces. : :

. In small cities 62 percent of the curb footage is available for
pubhc parking. But as cities grow, truck and bus loading zones,’
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Table II-g1
- . .. Jueoar Curs PArkmg™
Percent of all
. e Number - . . - Curb Parkers in central

Populatton group - .. of cities parkers. business district
5,ooe—10 000 - o o2 - .- 12 . 10
10,000~25,000 ' ) 17 : - 12 . 10
25,000—50,000 16 » .11 9
50,000—100,000 - N .5 : - .16 : 12
100,000~250,0600. .- 1 - 14 4 10
250,000~500,000. : ] i 8 I
500,000~1,000,000 5 - 16 . 9
Over 1,000,000 - . 3 37 : .. 18

TOTAL. - o oo 660 e 1y ' e

* Passenger cars and trucks combined.

taxi stands, theater and hotel entrances use from 3 to 18 percent
of the total. From 35 to 52 percent is taken for fire hydrants,
driveways, cross-walks, corner clearances and “no parking” zones.
The growth in traffic volumes makes it necessary to prohibit park- -
ing on many streets.

Garage Characteristics _

" Analysis of eighty-éight individual garages operating in twenty-
two cities, each garage having a capacity of 100 vehicles or more,
and two-thirds of the cities having populatlons exceedmg 250,000,
produced the followmg facts:

" Average turnover R
Range of turnover® o2to28 -
_ Average occupancy ™™ ‘60 percent .
: - Range of occupancy - 11 to 100 percent -’
Average parking duration 4.9 hours.

Range of parking duration =~ 2.3 to_7‘.9 hours
Between80r I0AM. and 6 P.M. .
1 The percentage of avallable space-hours used

Garages usually cater to long time parkers consequently then'
turnover is lower than that in lots and at the curb. Most garages,
even those with a high degree of occupancy, have unused space,
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particularly from 8 to 10 aM. ahd from 4 to 6 P.M., because of -
- the arrival-pattern of parkers illustrated in Figure II-—7
While examples exist of garages: showing 100 percent occupancy
(averaging full from10 A.M. to 6 P.M. ), it is accomplished only by
crowding in more cars than the garage has spaces—by parking
in‘the alsles and on ramps: ‘The only way a garage could achieve
true100 percent occupancy would be forit to fillup before 10 AM.
with all-day parkers all of whom remained unt11 6pP.M.,a practlcal
, 1mpos51b1hty :
In New York City,- one garage which caters almost exclusrvely'
to all -day parkersand has awaltlng list of monthly-rate applicants, :
. recordsifor,a typical . day show that the garage’s 507 transient -
spaces were completely filled from g:15 A.M. until after 4:15 P.m.
Of these parkers 63.percent remained for more than eight hours,
86.percent for oyer four hours; yet for the pCI‘IOd from 8 AM. tO
6 p.M. the occupancy was gI percent

‘Parking Fees in Gamges

‘Fee schcdules in forty-mne garages having 100. spaces or more, |
between 1947~ 1954, in-cities from 100,000 to more than 500 000,
showed fees as follows -

" Range o "Alve;rzgz

1 hour $ .10-.50 % 29
ahours 7 .go-60 " T 37"
ghours -~ .25=75 - 420
ghours . . : :25-r00.. .0 ... 45

Day-- - {.2572,00 - ... ¢ . .72
Week - .. 3.50-7.00 L 478 .
Month 750—22 50 f 18 oo ’

Fees for the first hourtend to increase as populahon increases;
rates for additional hours differ little. The highest rate for the
first hour in these garages is fifty. cents. In:New York Clty the
prevalent fee in 1955 for the first hour was one dollar.

In the twenty years: since their first appearance in 1935, parking
meters have become an important factor. Chapter V is devoted to
" the inany aspects.of their use; 1including their eﬁ”ecuveness



CHAPTER THREE.

PARKING NEEDS: SURVEY -

Many cities with a population over 1,000 state their parking prob-
lems in “letters to the editor.”” Somebody “should do something.
about it,”” but rarely is there a clear picture of the problem or of
what can be done.

Facts are needed. An engineer experienced in traffic and park-
ing matters-can usually suggest simple professional recommenda-
tions. But without substantiating facts his report and advice may
get scant attention. .

Many cities have made parking studies, but many have been.
poorly planned and incomplete. The objective is not the collec-
tion of “interesting data,” but the determination of facts that
clarify the problem and indicate a solution. Whether the city is

- small or large, the essential elements of needed information are
much the same. They are:. : A

1. The pattern of traffic flow; its fluctuations throughout the
day; evidences of congestion. : : . ‘

2. Capacity, location, type and characteristics of existing facil-
ities. : .

3- Use of existing facilities; parking characteristics of motorists ;
violations and enforcement; peak concentrations. )

4 Location and extent of demand for space and its relation to
supply; the ififluence of large generators of demand; areas of pres-
ent and future need or deficiency; site availability.

5. Adequacy of existing laws and ordinances.

6. Status of local administrative responsibility. -

7. Adequacy of existing signs and markings. . -

8. Possible financing methods. ‘

A Study Need Not Be Complex

Facts may be obtained by a carefully planned and organized
study, neither complex nor expensive. A comprehensive study in

6o
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a large city may be costly, yet not cxpenswe in terms of informa-
tion gained and benefits derived.

In a majority of cities, parking is an “orphan‘child.” Every
city has agencies or officials responsible for police work, sanita-
tion, fire protection, education, water supply. In few cases is any
city department or individual charged with responsibility for pro-
viding parking facilities. There is no one whose duty it is to under-
take a parking survey; there are many interested and concerned.
—the driving public, the merchants, the transit company, the. :
truckers—and all agree that something should be done.

Responsibility Must Be Assumed

A study must have a sponsor, either an official commission or
agency, a chamber of commerce, board of trade, civic organiza-
" tion or automobile club; and the more who participate and con-
tribute, the greater likelihood that findings of a study will be
translated into action. Except for the simple study, a full-time
~.staff is important, though it be only one person. The guidance
of an-experienced traffic engineer will be of great value, and for
comprehensive studies in larger cities, services of such an engineer
or specialist are essential in analyzing and interpreting data and
preparing recommendations. - :

- The essential’ elements of a parking survey have been stated
and each should be examined in the study of a city. The list of
essentials may appear formidable, and for a large city it requires
a considerable undertaking in both effort and time. Some of the
needed information is simple to obtain; in a city of 10,000 to
20,000, for example, one qualified person should -be able in a
short time to get complete data on existing local ordinances con-
cerning parking, on the $tatus of local administration of parkmg,
and on adequacy of existing signs and markings.

The important phases from a manpower point of view are the
" field work steps: counts of traffic volumes, determination of park-
ing-space supply, and then of use and demand. In these statistics
the labor is in direct proportion to the city’s populatlon and to-
- thé activity of its business district. In smaller. cities, it.is possible
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for civic organizations to contribute this manpower: The remainz
ing elements of the study include -office work, carned out (1n
smaller cities) with limited assistance. o

-The scope.and conduct of a thorough parklng study may best;
‘be shown by outlining procedures for a full-scale study in a large
city ; modified or simplified forms of studies for smaller cities, and
finally by certain special-purpose or.spot studies designed to meet
particular situations. - -

The Fu]l—Scale or Comprehensxve Study

When World War II motor vehicle travel restrictions were re-
moved, city authorities were confronted with i increasing problems
of congestion and parking. Many inquiries were received by high-
way and traffic authorities on parkmg, how to study it, what to
do about it. . :
Although development of parkmg fac111t1es is not part of the
Federal-aid highway program, the close association between ter--
miral points of trips and routes of travel indicates a need for. inte--
grated planning of parkmv facilities and. arterial, hlghway routes :
to achieve their most effective use. The Bureau of Public Roads
and state highway .departments reviewed several methods and
procedures, and after trials, developed a manual for a. compre-
hensive study of central business districts. The. Bureau has ruled
that funds apportioned to the states for- engmecrmg and economic
investigations'may, at the election of the’ statés;" be used in part"'
for- parkmg surveys ‘These surveys make it possible to study the:
parking problem on a nation-wide basis and to examine and eval-.
uate procedures, an undertakmg hardly feasxble for an 1nd1v1dual
city or state. - S : y
Since World War II more than 100 cities,- ranglng from 7,000.
to 1,000,000 population, in 35 states, have made this thorough
type of study. The majority of studies have been cooperative pro-
jects between the city; state highway department and the Bureau
of Public Roads. In most cases these studies-have been initiated
by the city’s request to the state highway department. Usually
half the cost has been met by federal funds, with- the city and-
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state sharing the balance and the state providing technical guid- -

ance. Often the city’s contribution has been shared by local.civic

‘organizations. The procedures set forth in the manual are avail-
able, and iii some cases have been’ used w1th no state or federal

' lpart1c1patlon

N

Comprehenswe or Dn'ect-Intemew Procedure -

The scope and general procedures may be descrxbcd as-follows:

L Supply A phymcal mventory of existing facilities in the central busmess
district, at the curb and off-street, lists their location and- capac1tv (in numbers
and space hours), physical features, operating features, regulatlons, and fee .
schedules. Included also are.data on land ‘use and assessed valuatlons, as well as
areas suitable. for additional facilities. : ;

2. Use. The driver of practically every vehicle parkmg in the area is'inter-
v1ewed Answers to certain questions permit determination of turnover, violation
of space and txme regulations, and use of loadmg zones and other specxal pnvxlege
facilities.-

" 8. Demand. The- information on where drivers park; coupled with thelr

destinations and duration of -parking, gives'a reasonably accurate méasuré of
where they would like to park and for how long.

4. Traffic. A schedule of traffic counts on a cordon surroundmg the area '
determines the volume of traffic entermg and leaving the business district and
permits an estimate of the by-passable portion. This information is an essential
part of a parking study. The parking problem cannot be divorced from that of
congestion.

- 5. Building Use. Influence ‘on parking demand of large generators—-stores,

vofﬁce buildings, hotels and places of amusement—is important. This can be

determined from the data on location of demand. ‘
6. The parking habits of motorxsts trip purposes, duratlon of parkmg, walk-
ing distance to destinations. : . _
7. Adequacy of existing laws and ordinances.
‘8. Limitations of existing administrative responsibility.
9. Financing methods.. R
10, Adequacy of signs and markmgs

The basic phase of the study — interviews with parkers —is
usually confined to the-central business. district, and the traffic

- count cordon surrounds the same area. Interviews generally are

limited to business hours; 8 or'10 A.M. to 6 .M., and hence include

. the peaks of parking accumulation and traffic movement.
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Questioning is done by a small crew of trained interviewers
and is spread over an appreciable perxod This affords operating
-advantages and produces a composite sample, more representa-
tive of an average day. Interviews are made only on weekdays
unless Saturdays are believed to be peak days. The cordon count
is also a composite sample, spread over the same period as the
interviews, and includes continuous machine counts at control
stations to permit expansion to 24-hour volumes or other periods.

The actual interview with each driver requires about thirty
seconds and includes i inquiries to determine trip orlgm, home ad-
dress, purpose of the stop, and destination to which he is going to
walk. Observed data include parking location, times of arrival
and departure, type of vehicle, and whether parking is at an un-
restricted curb,a metered space, an illegal place, a fee lotor garage.

Inventory and cordon count data are summarized and tabu:
lated by manual methods. Interview data, because of the number
of information items involved and the correlations desired for
analysis, are adaptable to machine tabulation. The study of legal,
administrative, and financing aspects of the problem is a staff
rcspon31b111ty, properly integrated with ﬁndlngs and recommen-
dations from other phases of the study

Surveys Furnish Essentxal Data -

The i 1nventory, in tabular and map form furnlshes complete data
on number and location of parkirng spaces at ‘curbs; in lots and-
garages; classifies them by time and use restrictions and as pubhc
spaces, truck loading zones, special permit spaces, taxicab stands,
etc., showing fees or rates.

F igure III-1 presents a typical 1nventory or supply map. It also
lists quantitative data on the proportion of curb space not avail-
able for parking. A complete inventory will include a reconnais-
sance of vacant or other areas suitable for developing into addi-
tional facilities. This information rarely is a matter of record until
such a study is made. ,

The cordon count shows the d1str1butlon of traffic by vehlcle
type on each street entering the business dlSt_rlCt for time-of-day
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Ex1sTING PARKING FACILITIES

oM STACET - ors sTRELY
....................... C . or, Faren
mew. LENILALD UsLIMITLD LN = v o ¢
- - ot [N w0 .9
Numbers on Lots and Garagres Indicate Capaciy

Time Limit of Parking Meters One Hour Unless Otherwise Indicawd -

Ficure III-1. A Typical Inventory Map.
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intervals; proportion of entering traffic which parks; proportion
of entering traffic which passes through, and the accumulation of
parked vehlcles in the area at each hour.

'

VEHICLES ENTERING OR- LEAVING THE CENTRAL Busmx-:ss DlSTRICT
AND VEHICLES PARKED IN- ThAT AREA

Parking and Tralﬁc Data Cover a Weekday Between 10 am. and 6 p.m.

FORSTER . "
T Cunves mow MCUWLATION o
g0 - PAM(NO

TOTAL TRAFFIC

LEGEND FOR
STREET TRAFFIC

6038 TOTAL DIRECTIONAL TRAFFIC
QIRECTIOM OF TRAFFIC FLOW

¢

Ficure II‘I.—Qi.. T fafﬁd Voll;me Chart. . =

" These data help in determining streét capacities and in pre-
paring desire-lines of flow to, from, and within the business dis-
trict. They are necessary in selecting one-way streets, in planning
traffic control signals, and in deciding on partial or entire parking
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“bans on arterlal streets. Add1t1onal parkmg facﬂltles must’ be
planned to fit into the traffic pattern, ‘where their 1nﬂuence is 1rn$ :

- portant at both' mormng and evening rush perlods

: ex1st1ng fiscal and financial policies, and scope of ex1st1ng leglsla-‘ ;

The cordon count data;.in comblnatxon with.the parkmg inter-
views, are useful in determlng 1nternal by-pass routes for throuch- '

vehicles. ’ ‘ S

Parking interviews record trip purpose, orlgm and’ ultlmate‘-_"v
destination of parkers—the location of demand. Figure III-3

shows forms for interviewing parkers. Recorded at the same time,

from observation, are the location of- parkmg (mcludlng illégal

use), and length of time parked. Distances walked by parkers are .
calculated, and the volume of vehicles is accumulated by half—
hourly periods to obtain the total parkmg load.. "

The study of legal, administrative, and ﬁscal con51derat10ns

reveals present administrative organization and respon51b1ht1es

tion and ordinances. Presented in a series of tabulations, some.
data have obvious direct significance ; others require compamsons

further calculations, analy51s xnterpretatmn,,and presentanon in"
- graphic form. - S

Ina comprehenswe study an 1 endeavor is made to 1nterv1ew
: every person parking in the central business district between 8or.
16:00 .M. and 6 p.M, Results may average from 3500 interviews .

in a city of 8,000 to as many as 70,000 in a large city- Since each

mterv1ew includes some fifteen items, correlatlon of the data re-,‘ G

quires machine tabulatlon procedures.

Data on Demand and Supply

Perhaps the most valuable information is the supply of'and de- '
* mand for parking space in -each block of the central business
" district. Expressed in space-hours rathér than'in numbers of ve- -
hicles, and presented both in map form and figures, these findings
show clearly the areas of parking congestion and of surplus space ‘

and permit a quantltatlve evaluatlon of deﬁc1enc1es

Any determination of spaces required, however ‘Tust involve
certain basic assumptions; among these, a decision as to the dis-" -
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TRANSPORTATION STUDY
CITY OF

PARKING SURVEY

DAY HOURS

FACILITY NAME .

TYPE PARKING

DATE NO. OF CARDS

10 CURB, UNRESTRICTED

16 CURB, 30 MINUTES, METERED

LOCATION 2’3 11 CURB, 2 HOURS 17 ALLEY (BY TRUCK)

23512 curs, 1 HOWR 18 SPECIAL PERNIT (LEGAL USE)

V{13 curs, 30 MINUTES 15 TRUCK LOAD ZONE {BY TRUCK)
MAP NO. FAC.NO. 14 CURS, 12 MINUTES 20 L OADING DOCK (OFFSTREET)

18 CURE, | HOUR, METERED 21 INFORMAL PARKING
CONTROL FACIL. DAY 30 THEATER OR HOTEL ENTRANCE 38 PAINTED CURB
O 22 |9100uBLE PARKING 36 FIRE HYDRANT

g; 82 5US STOP, TAXI STAND 37 ALLEY (BY CAR OR TAXD
1 o (BY CAR, TRUCK}
NTERVIEWER :.';_ 33 PROHIBITED CURS 28 SPECIAL PERMIT (ILLEGAL)

= 34 DRIVE, CROSSWALK 39 TRUCK LOAD ZONE {CAR,TAXI)
CODED BY DATE w |40 LOT, PUBLIC, FREE 43 LOT, PRIVATE, PAY

"; 41 LOT, PUBLIC, PAY 44 LOT, MUNICIPAL, FREE

o |42 LOT, PRIVATE, FREE 45 LOT, MUNICIPAL, PAY
CHECKED BY DATE

50 carace, PusLIC, FREE 63 GARAGE, PRIVATE, PAY

+ W51 GARAGE, PUBLIC, PAY 84 GARAGE, MUNICIPAL, FREE

S ERVIS o . . 4
UPERVISOR $% 52 GARAGE, PRIVATE, FREE 85 GARAGE, MUNICIPAL, PAY
-3

SUGGESTED FORM FOR COVER SHEET FOR EITHER INDIVIDUAL INTERVIEW SLIPS OR INDIVIDUAL. INTERVIEW-TABCARD FORMS

'TVPE PARKING (SEE COVER) [:l:l

TRANSPORTATION STUDY
CITY OF
PARKING STUDY

LICENSE NO,

VEH, TYPE P.C.(1), TRUCK(2), TAXI3) D

TIME IN secescrrcsssasnarses

-0
TIME OUT wuvsnssrssnmsnnssssossersasess I:I:D
cLASS D
wes [T
HRS, AT PEAX I

ORIGIN

Sseesssaaserntaneerasessssasennarneress ED-——_D

DESTINATION

FT. WALKED m

PURPOSE: SHOP 1 SERVICE, SALES 4
BUSINESS 2 TRK, LD, OR UNLD, 8

WORK 8 OTHER © D

HOME ADDRESS revserssusssssasasssssrasssssssssesesssnse

HEEN

SUGGESTED FORM FOR
INDIVIDUAL INTERVIEW SLIP,

Ficure IIi—3. Parking Interview Forms.
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‘tance parkers might be expected to walk, and whether, as a policy,
short-time parkers should be given preference over long-time
parkers. One index may be the proportion found to be walking
considerable distances; certainly conditions cannot be serious in
a city where g5 percent of the parkers walk less than a block.
- Congestion is apparent if, for example, 25 percent have to walk
more than a thousand feet.
Figure I1I—4 shows graphically the relation of supply, use and
demand in a typical city.
Figure III- —5 shows areas of net deficiency based upon an
assumed acceptable walking distance.

* Parking Habits

The tabulated material includes data on distances actually walked
by parkers having various purposes; those using curb and off-
street facilities; those parking for short and long periods, and those
parking legally and illegally. Comparison of these data in one
city with similar data from comparable cities is significant.

Tabulations giving parallel data for the peak hour of parking

‘accumulation establish a relationship between that and average

conditions. The accumulation curve enables planners to decide
whether to base an estimate for improvement on the peak, the
average conditions, or on some intermediate parking volume.

Similarly, since the recorded data give information only on
the demand at the time of the study, it is desirable to project
the data into the future, to allow for anticipated losses of curb
and off-street space and for probable increase in demand because
of expected increases in traffic volume. Although “generated de-
mand” cannot be forecast precisely, allowance must be made for
it. Additional demand will be brought forth by any substantial
improvement in facilities.

A common complaint is that workers, arriving first in the busi-
ness district, preempt desirable parking spaces. This charge may
be brought out by comparison between purposes, times of arrival
and distance walked. Data on curb space often will involve exist-
ing time restrictions, their appropriateness and degree of observ-
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USAGE: SPACE HOURS USED
BY PANKED VEHICLES

DEMAND: SPACE HOURS NEEDED
@Y PARKERS WiTH DESTI.
NATIONS IN THE SECTOR

THE SuPPLY USAGEAND
SUPPLY: putomericas seact DEMAND FOR PARKING SPACE

Ficure I11-4. Comparison of Supply, Use and Demand.
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ance or compliance—all available from the compreherisive study.
Observance of restrictions on the place and duration of park- .
ing is evidence both of the degree of enforcement and of the de-
ficiency of convenient space. Examination.of these records may .
indicate the need for adjusting or extending time restrictions.
"Areas showing excessive space violations are usually coincident
- with those having deficient space. A comparison of parking du-. .
rations in metered and nonmetered areas, or before and after meter
installation, will demonstrate the effectiveness of meters as regu- -
lators, although their effectiveness depends on the degree of en-
forcement. The records of legal and illegal parking in any special
permit spaces should determine whether their establishment is
justified: ' : - e
A long range approach toward meeting deﬁcxency in parklng
space lies in zoning ordinances requiring provision of off-street
space in connection with any new construction, the amount be-
ing based upon the demand expected to be gencrated by the -
intended use of the building. Ordinances established thus far have
had only a meager factual basis. The parking study data give the’
~ currently-expressed demand (in space-hours) for all the prmmpal
buildings. s
~ Mention has been made of the part played by trucks in park-
ing and traffic congestion. A tabulation presenting information
‘by type of vehicle and type of parking facility used, when com-
. pared with the inventory data, will show generators of truck
-parking demand and the use of loading zones and alleys by trucks.
- Conversely, the extent of truck use of normal curb space,-par-
ticularly the use of double parking and other illegal space, will
indicate the need for additional loading zones, off-street berths
* or alley facilities. ., :
'These examples indicate spemﬁc ways in which the parkmg '
study data may point out and support a program of physical
improvements. Integrated with these steps, the staff studies of
the legislative, administrative and financing aspects of the prob-
lem should suggest the means for initiating action and xmplement-
ing the program.



ADDITIONAL SPACES "NEEDED
JANVARY -1951

BASED ON BOO' MAX. WALKING DISTANCE
CIRCLES 800" RADIUS
AREA "A° - 425 SPACES AREA D" - 787 6PACES

AREA *8". 164 SPACES AREBATE® 1216 SPACES
AREA °C” ~- §9 SPACES AREAF’ - 123/8PACRS

CENTRAL BuSINESs DISTRICT‘E
PARKING STUDY
-1950-1951

FIGURE III-5. Net Deficiency in Parking Space.
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Information for a Bond Prospectus

'A bond prospectus is essentially a selling document 1ntended to '
B “satlsfy [prospective ‘investors that the- proposed prQ]ect will be
: ,proﬁtable It must then 1nclude estimates of revenue and: expense 7

» in @ parking 1mprovement program, these must be based upon

~ anticipated use of the new facilities under the proposed fees and g
usually, upon probable accessory revenue from curb parkmguv ‘

: meters

The comprehensive parking study provxdes the bas1c data re- .
quired to support these estimates: location and extent of existing
space deficiencies, use of existing pay facilities, and use of exist~
ing metered spaces, with additional information on the" p'rincipal .
generators of parking demand, location of avallable 51tes the, o
 local traffic pattern, etc. oo
In some cases it may not be possible to finance the cost of the

'comprehenswe study described above, and especially in a small

city, a limited or less extensive procedure may ¢ serve the i imme-
diate need. This is frequently true.

The “Peak Moment” Parking Study =~

The comprehensive study involves interviewing practically every -
person parking a vehicle in the central business district during
‘business hours. This method requires at least one man-day of
~ labor for each block face in the area and for each off-street facility,
~ and is responsible for about 40 percent of the cost of the study

The “peak moment” study procedure confines its concern to
those parked in the area at the time of its greatest accumulation
of parked cars, usually at 2:00 p.M. or later. Interviewers are
placed at that time, make a list of all parked vehicles, and remain
only as long as necessary to interview those particular parkers,
disregarding later arrivals, but including all vehicles then parked,
whether legally or not. The interviews are conducted as in the
comprehensive study, recording the same data.

Depending upon the durations of the parkers, an interviewer
might complete his assignment in less than an hour, or might
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have to remaln until 6 .M. A controlling . feature, therefore, is
the availability of .part-timmie help (four hours per day). Codmg
(expressing the data in code or numerical form for use in machine .
tabulation) may be carried on all day, and it may be feasible to
use some interviewers each morning as coders. Coding usually
requires less than half the man-hours needed for interviewing.

In this type of study the cost of interviewing should not exceed
half that of a comprehensive study. If machine accounting anal-
ysis is used, the cost of coding, punching and tabulating should
be much less because the number of cards (one per interview)
should be only.about 20 percent as great, there-is no.calculation.
of elapsed time, and there are fewer tabulations to make. Actually, -
manual tabulation might be used. The study involves only the"
situation at the peak moment, hence no consideration of space-
hours; and the principal result is a comparison of the number of
parkers demanding spaces in each particular block, at the peak
with the spaces available in that block.

This procedure, although much less complex’ and expenswe
obviously will not produce 2ll the valuable data of the compre-
hensive study. It should be entlrely satlsfactory in determlmng‘
the extent of the need for space, and where spaces should be:pro-

'vided—the primary function of a parking study But it.does not -
give representatlve data on illegal parklng, overtime parkmg,-
trip purposes or truck requirements for Ioadmg zones, ,

Where it is believed that this peak moment type of study is

-approprlate ‘information and-possibly-assistance: in-its conduct
may be obtamed as for the comprchenswe type of study, through

lic roads. , . :
A Simpliﬁed Study'for Sma]l Cities

In larger citiesg where walklng distanceis a factor itis necessary '
to consider the destination of parkers obtamable conly through
interviewing them. In small cities under 15,000, the central Busi-
ness district with relatively few blocks does not usually mvolve
walking distances of great length. :

In such a city it is possible to obtam reasonably satlsfactory



PARKING NEEDS SURVEY 75

information on parking habits and needs without the expense of
“ conducting interviews. For detailed inStructions, see ‘Appendix.

Samphng Procedures Not Satlsfactory

, The comprehenswe type of study gives excellent rcsults but is not'
-inexpensive. Toretain its advantages and at the same time reduce
its cost, many-attempts have been made to decrease the man-
power involved, both in field work and subsequent computation, .
by sampling procedures. Instead of attempting to interview all
parkers, tests have been made by interviewing at one or at two
faces of every block, alternate block faces on each street, or at
one-fourth of the spaces in each time-restriction area. o

By making these tests on data from studies using the compre-
hensive procedure, it is possible to compare results of fractional

samples with results of a nearly 100 percent sample. For informa-
tion on parking habits—trip purpose, parking duration, and dis-

" tance walked—results have been reasonably accurate. But for
data on location of demand, based on the destinations of parkers,
the samples (even 50 percentsamples) have been far from satis-
factory. Samples have not been representative of” the whole— "
and the location and extent of demand is the heart of a parking
study. '

Similarly, attempts have been made to use data from origin-
and-destination studies for determining parking demand. These
studies usually involve interviews at no more than ten percent
* of the homes in the city, and have proved satisfactory for origin-

and-destination use. But here too the data have been found not
' representative for parking information.

In parkmg studies, where walking distance is an important
factor, it is desirable to pinpoint destinations to a partlcular block
or even closer, much closer than for travel destinations. And itisa
statistical axiom that the smaller the area involved, the larger the.
sample (in percent) must be, to be representative.
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CURB PARKING

In any city the parking problem makes its first appearance in
the central business district when the curb is no longer able 'to
accommodate parking demand. Most ‘parkers would prefer to
park at the curb if space were available. The following table,
based on data in Chapter II, indicates that the total demand for,
curb space exceeds the regulated curb supply in the average city
before its populatlon reaches 10,000. In the largest cities seven
or eight persons seek to park, at the peak, for every curb space
available.

Table IV—I
SuppLy oF CURB SPACE

Number  Average number ~ Peak parking

of cities curb spaces accumulation™
5,000—10,000 2 710 490
10,000—25,000 8 1,012 1,188
25,000~50,000 6 1,598 1,950
50,000—100,000 5 3,018 4,450
100,000~250,000 13 2,475 - . 4,130
250;000-500,000 8 3,324 9,140
500,000~1,000,000 4 2,933 13,590
Over 1,000,000 3 3:335 25,160
69

* At all types of spaces.
A shortage of parking space in the central business district not
only. creates parking congestion of its own, but available curb
space creates competition and-contributes heavily to traffic con-
gestion. At the same time, divergent interests conflict: shoppers,
workers, and many of the merchants have a direct interest in
curb parking; transit operators, fleet owners, highway officials
and others are primarily interested in expediting traffic: -

Traffic Must Have Pribrf)fy over Parking

Whenever demand for public service becomes greater than the
supply, prlorltles must be established. Business cannot exist w1th- ‘

76
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out transportation, and transportation requires movement. But
movement needs terminals, places to park at destinations. Streets
are primarily intended for travel, and a basic policy should be
that whatever part of the street is needed for free movement of
traffic must not be used for parking.

Of equal importance with traffic in regulating curb parking
are public safety requirements, expressed in the Uniform Vehicle
Code and the Model Traffic Ordinance. The Code has certain
minimum standards designed for incorporation into state law,
requiring a clear view for the passage of other vehicles, prohibit-
ing parking on crosswalks, beside fire hydrahts or loading islands,
and in other places where parking would create a hazard.

The model ordinance contains other provisions, some appli-
cable to all cities, and some needed in relatively few. These include
Sections 12g—Parking in alleys; 130-All night parking prohibited ;
132-Parking near schools; 133—Parking 'prohibited on narrow
streets; 146—Parking prohibited at all times on certain streets;
149~Parking time limited on certain streets, and so on.

However, no reasonable use of streets for parking should be
prohibited or restricted until traffic demands become pressing,
and parking should be permitted and regulated wherever and
for as long periods as is equitable. Traffic and parking are in the
public welfare and neither should be swayed by group or private
interests.

The amount of curb space in any city is limited and decreases
as the city grows. The use of space for parking should be distrib-
uted to benefit the greatest number. Excess parking demand must
be provided for by offstreet facilities. In the application of this .
theoretical approach, it should be remembered that the first pur-
pose of streets is to move traffic, not hinder it.

Business in the Downtown Area

Since World War II, unprecedented growth in size and num-
ber of neighborhood and suburban shopping centers, usually
with generous provision of parking space, has focused consider-
able discussion on “decentralization,” decay of downtown areas,
and decline in property values. Much of this trend is ascribed to
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the madequate supply of parking space. But H. E. Evans then‘
of the United States Chamber of Commerce, inclined to the view
that much of this move of business has been not entirely a flight
from city congestion but partly to get nearer to new populatlon
centers in suburban areas. : '

Downtown stores are losing some busmess to shopping centers,
and are not gaining business as fast as the suburbs, but they are
gaining. They need better parklng fac1ht1es, but will find it diffi-
cult to match suburban stores in that respect. A large proportion
of downtown shoppers come by transit, and some of the down-

-town .rejuvenation may. come .from. new. ideas .in. mass. transit
facilities.

Curb Spaces Are Expensive

As far back as 1933 it was estimated that the cost (to New York
City, perhaps an extreme case) for prov1dmg one parking space
at the curb was $1%00 per year.

The cost of high-type city. pavmg in 1948 was about $4 per
square yard, so that one curb space 8 by 20 feet would cost about,
$71 to pave. This does not take into account the reduction in
capacity of adjacent traffic lanes. The 1948 cost of adequate off-
street lot paving was about seventy-ﬁve cents per square yard
or about $20 per car space. Curb parklng is not economlcal ‘use
of valuable travel space.

Parking Spaces Are Valuable to Merchants

- It appears that downtown parking spaces are worth from
$15,000 to $20,000 cach in annual retail sales in cities from 1 0,000
to 100,000 population. Many examples indicate that added park-
ing spaces have a beneficial effect on downtown- ‘property values.
In Quincy, Massachusetts, the city built a parking lot with
more than 500 spaces, in the rear of stores in the center of the -
business district in 1950, and reports that in neighboring stores
retail sales increased as much as 8o percent, and that store per-
sonnel more than doubled. One store reported a 6o percent in-
crease in personnel and a 158 percent increase in sales. '
! Engingering News-Record, Feb. 9, 1933.
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" San Bernardino, California, reports on two general merchan-
_ dise stores, competitive, handling the same lines and similar in
every way except that one has a 1,000-car adjacent parking lot
‘and the other has not. The store withno parking space averaged

* less than $40 sales per square foot.of sales area, while the store:
with good parking space averaged more than $§go.

Curb Parkmg Hurts Traffic

. Highway capacity studies, reported by the Highway Research .
Board and the Bureau of Public Roads, provide spemﬁc ‘data on

- the effect of curb parking upon highway capac1ty for handllnor
moving traffic, as shown in the following table: |

Table IV—2
PracricaL CAPACITIES FOR DOWNTOWN STREETS

- (TOTAL VEHICLES PER HOUR)

Curb parking* allowed Curb parking prohibited

Street width Left turn Left turn Left turn ”Left turn

- between curbs - allowed prohzbzted -allowed prohzbzted

T gofeet T 450 oo ‘goo 1000

40 750 850 1400 1500
50 ‘ 1000 1100 1800 . 2000
60 1250 " 1350 2200 - 2400
70 ' 1400 1550 2500 ‘2800

. * Parallel parking.

These data are based on time signals showing green 60 percenf
of the time, with commercial traffic averaging from 5 to 15 per-
_ cent of the total volume.

Capacities without parking are double the capacity when park-
ing is allowed. A 4o-foot street without parking can accommodate
as much traffic as a 7o-foot street with parking.

Onstreet parking is a major factor in accidents. Vehicles enter-
ing or leaving curb spaces, vehicles improperly or illegally parked,
and persons entering the street from between parked vehicles are

- serious and prevalent causes of accidents. Curb parking’ consti-
tutes a serious fire hazard by obstructing apparatus and fire hy-
drants.
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The Curb Is Important to Parkers

The following data by the Bureau of Public Roads are com-
piled from many studies:

Table IV-3
CurB SuppLY AND USAGE
Percent ‘ Percent
Number curb Number curb
Population group : of cities spaces of cities parkers’
urbanized area of total of total
5,000—10,000 2 8 2 93

64 17 8
61 16 84

55 5 79

10,000—25,000 8
6
5
100,000-250,000 13 44
8
4
3

25,000—50,000
50,000—100,000

11 76
250,000-500,000 30 7. 66
500,000~1,000,000 23 5 63
Over 1,000,000 16 3 50

69 66

'The curb’s proportion of total spaces dwindles rapidly as the
city grows, and offstreet spaces accommodate an increasing pro-
portion of parkers. In smaller cities, curb spaces are 88 percent
of the total supply and take g3 percent of the parkers; in the largest
cities curb spaces are only 16 percent of the supply, but, because
of tighter time restrictions and higher turnover, take care of 50
percent of the parking demand.

gThe. Situéti;)n'zit ti;e CufB

In evaluating a city parking situation, it is desirable to consider
other cities of comparable size. Similarly, information and guid-
ance can be obtained from knowing trends or characteristics of
cities as they grow, to aid in planning and controls.

The comprehensive type of parking study, made in more than
a hundred cities, provides valuable data as shown in Chapter I1.

In cities over 25,000 population curb spaces cannot accommo-
date all vehicles demanding space. Table IV-1 shows that at the
peak, in cities over a million, the demand is seven times greater
than spaces available. Table IV—4 shows that in small cities only



Tablé IV—4

REsTRICTIONS 'ON USE oF THE CURB

DNINIVd 990D

. Percent
Percent of curb space used for of street -
Number Number Total Truck area used
of Ratio* of length of Public Special Prokibited  loading for curb
Population group cities cities curb in feet  Parking  Parking®* Parking™**  zones parking -
5,000-10,000 2 0.8 2 f7,9oo 62 3 35 2 18
10,000—25,000 17 1.2 5 24,400 6o - 4 36 2 18
25,000—50,000 16 1.2 4 42,700 6o 5 35 2 17
50,000—100,000 5 1.7 3 104,000 58 7 35 3 2r
100,000-250,000 13 2.0 4 78,600 57 9 34 3 15
250,000—500,000 Vi 3.9 4 150,200 43 12 45 - 6 16
500,000~1,000,000 5 3.7 2 156,400 38 11 51 6 II
Over 1,000,000 3 . 6.6 1 287,100 30 - T 18 52 I 8
68 25

* Ratio of maximum number of vehicles parked (at any-one instant) to total number of public curb spacesr.
** Includes truck loading zones, bus zones, theater and hotel entrances and special permit spaces.
*** Space for fire hydrants, drives, crosswalks, corner clearances and “‘no parking” zones.

.18 -
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62 percent of the curb space is. avallable for parklng, and this
decreases to 30 percent as the cities grow. Special curb. uses—
taxi stands, truck and bus loadmg zones, theater and hotel en:
trances—require from g to 18 percent of the curb. , ,
Parking needs at the curb, and various restrlctlons against curb
parking, claim from g5 to 52 percent of the space, 1ncreasmg with
the size of the city. '

:

Table IV—-5.

Loss or CURB SPACE IN 5- TO 9-YEAR PERIOD

Population . < =« - Number - . --- -~ Percentage = .~
group ' . of cities loss !
Under 25,000 : 10 ' 14
25,000~50,000 . 10 ' 14
50,000—100,000 o 1 31
100,000~250,000 6 11
250,000—500,000 o2 15
500,000—1,000,000 -5 13
Over 1,000,000 3 L4l
- 37 .

In 1954—55 re-inventories of parking spzfce supply were made -
in thirty-seven cities which had completed comprehenswc park-
ing studies from five to nine years prev1ously In thirty-six of these
cities a définite net loss in curb space occurred,-as indicated in_
Table IV-5, because of increasing demand for. street space. for
traffic movement or safety requirements. The heavier loss in the
largest cities reflects the prohibition” of' curb parking on &nfire
streets to relieve traffic congestion. ‘

lllegal Parking

In smaller cities one parker in ten parks in an illegal space.
Until enforcement becomes efficient thércalways will be violators.
The proportionate increase after the population passes the half
million mark suggests that in large cities walking distances are
becoming so great that more and more parkers prefer torisk a fine.

Another type of illegal parklng, overtime parking, is closely
allied with the subject of parkmg meters, and is discussed in
“another chapter.
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Design of Curb Space

It has been stated a5 doctrine that the demands of traffic, together
with safety consideratioi_ls, have priority over parking in the use -
of street space. Table IV—4 shows that a large proportion of curb
space has already been claimed for other-than-parking purposes;
and that the supply of curb spaces is dwindling rapidly: On the

“other hand, it is clear from Table IV—3 that the curb is being
used by well over half of all downtown parkers:

Aside from the question as to whether, where, or when angle
parking should be permitted at the curb, there are times and
places when it is used. Examination of Figure IV~1 makes it clear
that both the curb footage needed for each curb space and.the
width of street space needed for maneuvering are affected or con-
trolled by the width of the parking stall. As in offstreet parking,
the trend in automobile body design—wide doors—and the fact
that practically no curb parking is done by attendants, makes
wider spaces desirable. Table IV-6-shows the essential data for
some conditions.

Angle Parking vs. Parallel Parking

The Uniform Vehicle Code prescribes parallel parking, but
- authorizes local authorities to permit angle parking, with the
proviso that it shall not be permitted on any federal-aid or state
highway without prior approval of the state highway authorities.
Subject to this proviso and the further one that angle parking
will not necessitate driving on the left side of a street or on car
tracks, the Model Traffic Ordinance authorizes the city traffic
engineer to determine on what streets angle parking shall be per-
mitted. Signs or markings must indicate such permissible angle
parking. The Ordinance also authorizes the city traffic engineer
to issue special permits for backing to the curb to unload mer-
chandise or materials.

Angle parking accommodates more vehicles per unit of curb
space than parallel parking. This advantage increases as widths
- of the angle increase, until at ninety degrees nearly two and one-
half times as many spaces are possible. But as the angle increases,
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so do requirements of roadway width used for parking and ad-
ditional width needed for maneuvering into and out of spaces.

Ninety-degree parking at the curb is rarely permissible and
only under special conditions, as in wide market-district streets
where small trucks back to the curb for the sale or dchvery of
produce. Usually sixty degrees is the maximum practicable, and
the forty-five-degree stalls generally give best results. Steeper
angles require more maneuvering space, while flatter angles use
nearly as much curb space as parallel parking.

An interesting variation of angle parking is used in Alliance,
Nebraska, where stalls at an angle of thirty-seven and one half to
thirty-nine degrees provide two definite -advantages. When cars
are parked at this angle, the left rear door can be opened behind’
the car at the left, while the right front door can be opened ahead
of the car on the right, simplifying exit by passengers and min-
imizing damage to cars. At the same time, with the door problem

Table IV-6

STrEET Space Usep ror Various PARKING Posrrions*

Width of  Street width needed  Length of  Cars parked

Stall Position  strect used  for parking Pplus curb per
width at curb  when parked  maneuvering ber car 100 feet

7 feet Parallel 7 feet - 17 feet 22 feet 4.5
8 feet 45 18.4 feet 30.4 feet 11.3 feet 8.2
6o 19.6 feet 38.6 feet g.2feet 9.5

90 :--18.0feet - - -46.0feet " - - -8.ofeet 125
8 feet 6 in. 45 18.7 feet 29.7 feet 12.0 feet 7.8
60 19.8 feet 37.8 feet 9.8 feet 9.5
9o 18.0 feet 43.0 feet 8.5feet 11.5

g feet 45 19.1 feet 30.1 feet 12.7feet  "4.37
6o 20.0 feet 37.0 feet 10.4 feet 9.0
9o 18.0 feet 41.0 feet g.ofeet 11.1

* Based on stall widths as shown, including lines
No overhang of curb
Car length 18 feet .
width 6 feet 6 inches
wheel base 10 feet 6 inches
overall turning diameter 23 feet 3 inches
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Ficure IV-1. Street space used for various parking positions, using stalls 8 feet,
6 inches wide.
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removed, the individual stalls can be reduced to seven feet six
inches width, requiring twelve feet of curb per stall.

Angle parking simplifies and speeds up the act of parking. The
driver can head directly into a stall with no lost motion and a
minimum of interference with moving traffic. Parallel parking
involves a backing maneuver, which delays moving traffic and i is
difficult for many drivers to perform without repeated and tlme-
consuming attempts. ‘

On the other hand, while angle parkmg is almost ideal in caus-
ing 2 minimum of interference during the act of parking, the act of
leaving an angle stall is more dangerous than unparking from a
parallel stall. Many drivers back excessive distances when leav-
ing an angle stall, others back too suddenly for the short distance
needed to gain visibility ; consequently moving traffic is forced to
swing out, often across the center line and partly into an opposing
line of traffic. Hence the result that several feet of roadway ad-
joining the angle spaces become No-Man’s-Land, avoided by
moving traffic as dangerous.

. Many studies, of the “before-and-after” type, have shown that
angle parking at the curb is a common factor in accidents and a
change to parallel parking brings a definite reduction.

Minor disadvantages of angle parking are that cars so parked
often overhang the curb, with the consequent loss of sidewalk
space a hazard to pedestrians; and angle parking forces parkers
to debark in the street and walk through the gutter to reach the
" didewalk. .

A decision as to whether angle parking may be permitted at a
given curb must be based upon the width of the street, the volume
of traffic, the type of Traffic or vehicles, the type of parking to be
expected (turnover), and the nature of the neighborhood.

For the central business district, because of the nature and vol-
ume of the traffic movement on most downtown streets, it is rec-
ommended that angle parking be generally prohibited, and per-
mitted only where the roadway. is exceptionally wide (over 70
feet), or on short dead-end or stub streets with negligible traffic
movement.

The only advantage of back-in parking is that the subsequent
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unparking is simpler and less hazardous. But the backing-in ma-
~ neuver is difficult for the average driver, who greatly prefers to
head into narrow spaces and to have room for backing.

Aldrking Curb Stalls

Parking stalls outlined or indicated on the pavement or curb
are valuable in promoting orderly parking. It is necessary to.mark
angle-parking stalls, and the practice of marking parallel stalls
has grown rapidly since the installation of parking meters demon-
strated the advantages of clearly indicated space limits. :
. The American Automobile Association made a study of the
time required to park in uniformly marked 20-foot stalls, as com-

-pared with parking at entirely unmarked stretches of curb. The
findings strongly favored the marked stalls, where the average
parking time was 21.7 seconds, while the average time at the .
unmarked curb was 38.4 seconds. . ‘

This 43 percent saving in time resulted from the greater average
space available. Random and indiscriminate parking sometimes

~ allows more cars to crowd into a given length of curb, but invar-
iably leads to longer parking and unparking times and irritation
to parkers. '

The test mentioned above was made with 20-foot parallel stalls, -
at-that time an acceptable standard. That distance should be
used as a minimum. In any zones where parking is restricted to '
thirty minutes or less and the resulting turnover will be high,
stalls should be from 22 to 24 feet long, to minimize maneuvering
delays. -

An important point, often overlooked, is that of tailoring the
length of a parallel stall (or the width of an angle stall) to fit the
circumstances and so provide extra stalls or more comfortable
ones. For example, since the two end stalls of each block face have
plenty of maneuvering space, they may be reduced in length to
18 or even 17 feet. Dead space in many blocks, created by -alleys, .
fire plugs, driveways and other restricted zones offers opportu-
nities for more short stalls because of the maneuvering. space
provided. ‘ ,

Similarly, these restricted zones are apt to leave curb stretches
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of odd lengths which will not divide exactly into 20- or 22-foot
spaces, and the surplus length, if distributed among the’ several
stalls, will speed parking maneuvers. A curb from an alley to a
driveway might measure 105 feet; here it would be reasonable to
have two end spaces of 18 feet and three intermediate ones ‘of
23 feet each.

Pair Parking

A means to speed parkirig and unparking maneuvers at parallel-
parking curb spaces is “pair-parking” or “twin-stall” technique,
in which two cars are parked bumper to bumper in two 17- or
18-foot stalls, separated from adjacent two-car units by 8- or 10-
footintervals. The open intervals are plainly marked as prohibited
for parking. This arrangement uses twenty-two feet per car stall,
but insures that.each car will have the maximum space for
maneuvering. Pair parking may be used either with or without
meters, but clear pavement marking is essential. It has not been
accepted for general use.

Center Street Parking

Parking is permitted in the center of extremely wide streets in
some smaller cities. It is not a satisfactory solution and has not
grown in favor. Parallel parking may be used, but the use of angle
stalls is more common. It is suggested that center parking be used
only when the street width permits the addition of a center island
" for use as a walk.

Vo 0 . NN B S T )
Curo Truck Loading ones

Analysis of many comprehensive parking studies shows that
about 15 percent of all vehicles parking in the central business
district are trucks, and that trucks play a major part in double
parking and obstructing the flow of traffic. A car driver or pas-
senger can walk several blocks to his destination if necessary; a
truck handling merchandise must as a rule be parked nearer its
destination. This practice has lead to excessive parking violations
by truck and delivery-vehicle drivers, and the habit.has been
“-abetted by the tolerance-of police.
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Rarely have business and industrial establishments in down-
-town areas provided offstreet loading facilities; few cities have
alleys in sufficient number to handle normal truck demands, and
few cities having alleys have developed their usefulness to the
maximum. Practical zoning ordinances are a long-range approach
to the development of offstreet facilities. But meanwhile, although
alley use may be increased, the bulk of loading requirements must
be met at the curb through the use of loading zones.

The comprehensive parking study records data on the kind of
vehicle, the type. of parking used, the duration of parking, and
the destination. It can also provide information (regarding trucks)
on the location and extent of double parking and other illegal
practices; on the use of alley and off-alley spaces and of loading
docks; on the location and extent of demand for loading zones,
and on the use of existing loading zones. It provides the infor-
mation for an equitable distribution of these spaces.

Parking studies have revealed that many loading zones at first
justified are no longer needed, but that there is a demand for
loading space on some block faces where none exists. In areas of
heavy commerce or industry a single generator may require
several contiguous loading zones, or several generators may call
for two or more separate zones in one block face. ‘

There is no established standard or limit on the number of
loading zones to be permitted in a block face. The 1949 Municipal -
Year Book reports that of 225 cities which do limit the number,
89 allow one; 74 permit two; 12 permit four. Eight cities allow
up to half the block, five allow three zones; one city allows five
zones; another, one quarter of the block, while 35 cities have a
limit but do not specify the number of zones.

There is a similar lack of unanimity as to zone lengths, but a
common figure is from 20 to 25 feet. A longer zone (30 feet) is
recommended as a minimum, together with restriction on vehicle
length, and a prohlbmon on backing to the curb except by special
permit. :

If metered spaces are demgnated for truck use, it is desirable to
allow at least two such spaces per loading zone. The usual meter
space of twenty feet is too short for most.truck operations.
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Curb Bus Loading Jones o

The American Transit Association recommends that bus curb
loading zones have minimum lengths as indicated in Table IV-7,
to permit bus drivers to pull in and out with reasonable ease and
to park parallel to the curb, out of the flow of traffic, with the
center door not more than one foot from the curb. Traffic move-
ment will be improved by increasing these distances somewhat.

Table IV-y
Cure Bus Loapme Zone LengTas IN FEET (Mmvmmum)

Approx. Bus One-Bus Stop - Two-Bus Stop
Seating .
Capacity Near side Far side Mid-block Near side Far side Mid-block

25 and less 6o 50 85 90 8o 115

30 70 50 95 100 8o 125
35 75 55 100 11o 90 . I35
4045 - 8o 6o 105 120, 100 145

The location of bus stops, whether near side, far side or. mid-
block, is affected by several factors, including the presence or
absence of street cars; turns at the intersection; curb radius;
angles at intersections; transfer points; avallablhty of channel-
izing islands; incidence of turns by other vehicles; proximity of
large generators of passengers, and condition of sidewalks or
presence of grades.

Truck» Loaa’ing D_o_ck.r and Berths

Though located offstreet of the estabiishment they serve, truck
loading docks or berths usually are adjacent to the property line,
sidewalk or alley, and often make use of street or alley space for
necessary maneuvering.

The American Trucking Association recommends that the total
dock area be at least double the total body floor area of the number
of trucks that can be docked at one time. Freight may be tiered
six feet high in.trucks but not usually as high on the dock. With
dock areas of this size, elevator capac1ty of the building may be
a critical factor.
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A simple rule for maneuvering-area in front of a dock for back-
in parking, is that the distance from the edge of the dock to the
limiting boundary should be not less than twice the over-all length
of the truck. On heavily traveled streets this area should be entirely
within the property lines; in alleys or on minor streets, part may
be in the alley or street. Ten or twelve feet along the edge of the
dock should be allowed per vehicle.

Specifications suggested by the Subcommittee on Truck Load-
ing Facilities of the Institute of Traffic Engineers are:

Truck Berths
Depth behind property line  4o-50 feet
Width 12—14 feet
Vertical clearance 1215—14 feet
Freight Platforms
Depth 12-15 feet
Height 40-50 inches
Signs and Markings

The necessity for marking angle stalls and desirability of mark-
ing parallel stalls, particularly when parking is restricted to one
hour or less, was pointed out earlier. Properly used signs and
pavement markings will improve parking behavior, add safety,
and ease the movement of traffic.

But to serve their purpose fully, markings should be visible,
properly located, simply worded, unmistakable in meaning and
strictly enforced. Their effectiveness is greatly increased by follow-
ing standards of size, shape, lettering, colors, and messages. The
earmarks of a good sign are that it is clear, concise and legible.
Both signs and markings should be properly maintained if their
usefulness is to be preserved.

Signs and markings are notices to the driving public of restric-
tive or permissive rules, regulations or ordinances; if they are to
be effective, they should be supported by legally enacted ordi-
nances, enforced, and maintained. Deviations from these prin-
ciples are more widespread in the field of parking than in other
phases of traffic regulation. It is common to find:
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1. Homemade “no-parking” signs and curb painting by -mer-
chants in front of their stores. '

2. Non-uniform, confusing, illegible or conflicting signs erected
by the city, sometimes based on some official’s opinion and without
necessary legal authorization. :

As policy, it is recommended that all regulations applying to
parking be properly posted, that all signs and markings accord
with standard practices, and that curb markings be maintained
at “no parking” zones and at prohibited areas. Nationally
recommended standards for parking signs and markings are
contained in the “Manual on Uniform Traffic Control Devices
for Streets and Highways.”? Specific references are:

Section 4% Parking and Stopping Signs
48 Placement of Parking Signs
49 Parking Signs in Rural Districts
123 Colors of Pavement Markings:
147 Parking Space Limits
149 Curb Markings for Parking Restrlctlons
329 Parking Prohibitions at Islands

Control and Enforcement of Curb Space

In discussing design of curb spaces, consideration was given to
location, number, type, size and arrangement. To meet the
demands of -traffic and safety, the spaces- provided should serve
their purpose-efficiently. It is essential to determine where spaces
should 7ot be allowed. the times of dav when thev sho

should not be allowed, the times of day when they should or should
not be used, and the length-of-time periods to be allowed. This
control is effected through various types of restrictions and
degrees of prohibition.

Time restrictions may range from none at all, in the smallest of
towns where existing space meets the demand, through gradually
tightening time limits as the city grows, to the other extreme in
largest cities, where it has become necessary to ban all curb park-
ing in the core of the central business district during peak or

2 Obtainable from the Superintendent of Documents, Washington, D.C. $1.00.
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business hours. It is not unusual that where demand for space is
greatest, least room is available. Also it is true that where restric- .
tions are lax, long-time parkers use a dlsproportlonately large
share of the time available.

Use of the curb must be evaluated not only in numbers of
vehicles but also in the length of time parked. The unit of measure
is the space-hour, one space-hour being one parking space used
for one hour. For example, four space-hours may be used by one
vehicle parking for four hours, two vehicles for two hours each,
four vehicles for one hour each, or sixteen vehicles for fifteen
minutes each.

Table II-26, taken from data compiled by the Bureau of Pubhc
Roads, shows the percentage of curb parkers in each time restric-
tion group for each population group, and the resulting average
. turnover. Turnover is the number of parkers using a space in a
given time—in this case during the eight-hour study period.

In the sixty-four cities reported upon, an average of 57 percent
of the curb parkers stayed for less than thirty minutes; but because
-of high turnover in this group, required only 23 percent of the
curb space-hours. On the other hand, 12 percent of the parkers
stayed for more than two hours and used 51 percent of the
space-hours.

Warrant for establishing time limits where there have been
none are suggested by the Institute of Transportation and Traffic
Engineering of the University of California. These presumably are
applicable in smaller cities:

1. There must be existing demand for additional short-time
parking in the immediate area of the block in question. This
might be indicated by

a. Turnover study of nearby time-limit spaces showing nearly
100 percent occupancy at times other than peak hours, with good
enforcement.

b. Or more than 50 percent of merchants on a street, which
is predominantly business, signing a petltlon favoring time
restrictions. :

c. Or residents in an area petitioning for time-restrictions to
provide short-time space monopolized by long-time parkers.
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2. Study also showmg high occupancy of block now havmg no
time limit. :

3. Reasonable enforcement.

4. Also desirable: :

a. Other curb space, lots or garages where dlsplaced long-
time parkers may park.

b. Good mass transit service to encourage long-time parkers
to use transit.

It has been suggested that when curb parking becomes con-
gested, duration of parking should be so reduced that in a given
block at least one parking space will always be available.- This
procedure would have to be limited to locations where the demand
is extremely high, or the allowed durations might be reduced to
absurdly low values, making enforcement difficult.

In setting up time-limiting procedures, the average number of
vacant spaces throughout the day, or the vacancies in any block
at times throughout the day, may be obtained from data of the
simplified study described in the Appendix.

Length-of Time Limits

In most cities one hour is the normal time limit for the central
part of the downtown area, with a two-hour limit in the fringe
areas and some twelve- or fifteen-minute spaces at post offices,
banks, and other “errand-type” places. Smaller cities may have
some unrestricted spaces at the limits of the central business
district.”

Parking studies described in Chapter III provide data on the
numbers and percentages of curb parkers (and of all parkers)
parking from fifteen minutes to eight or more hours, and on the
turnover to be expected at each type of space. These data are
based on present parking habits and may be influenced by exist-
ing time limits and the degree of enforcement. But they form an’
acceptable basis for adjusting current restrictions. ‘

In the absence of a recent local study, the appxjopriafe data
from Table IV-8 may be used in applying the allocation of time
restrictions. Whatever the source of data used, consideration must
be given to probable turnover. Because 50 percent of parkers park
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for less than fifteen minutes does not indicate that 50 percent of
the spaces should be limited to fifteen minutes. The turnover at a
fifteen-minute space may be several times that at a one-hour
space; hence the proportion of such spaces needed will be smaller
than- the proportion of parkers needing them. A fifteen-minute
parker may park in a one-hour space if available, and many will
do so.

Table I'V-8 compares the proportlon of curb spaces needed by
each length-of-time group (calculated by applying turnovers to
actual usage) with the proportions of the corresponding types of
spaces currently available.

Table IV-8

"NeeDED CURB SPACE, AND AMOUNT AVAILABLE,
ForR Eacu TmME-RESTRICTION GROUP

Percentage of spaces needed and percentage available . )

Number ‘ -
Population of 10~15 30 1 2 Un-
group . cities minutes minutes hour hours restricted* Total

Under 25,000 18 . '

Needed 14 1o 14 10 52 100

Available 2 o 16 19 61 g8**
25,000-50,000 16 ' ‘

Needed 14 10 14 10 52 100

Available ) 2 o 30 18 50 100
50,000~100,000 .5

Needed 12 12 14 11 51 100

Available 3 o ' 22 27 48 100
100,000~250,000 11

Needed 10 12 16 II 51 100

Available 4 1 41 15 39 .. 100
250,000~500,000 7

Needed 10 I 16 1 52 - 100

Available 5 3 44 11 36 9g**
Over 500,000 vi : .

Needed 8 11 18 13 ‘50 100

Available ) : 3 4 50 18 25 100

_All groups 64 '
Needed 12 11 15 I " 51 100
%

Available ‘ 3 2 33 18 43 99
* Including small proportion of 3-hour spaces. C
** Balance unusual periods.
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In every population group there is need for a larger proportion
of fifteen- and thirty-minute spaces. Most cities have a few fifteen-
minute spaces, usually near the postoffice, but many shoppers and
persons on errands require less than thirty minutes. Additional
short-time spaces might well be converted from one- and two-hour
spaces, which are in excess in most cities. ‘ ‘

A reasonable compromise in the average city is to limit about
five percent of all curb spaces to fifteen minutes, placed near the
postoffice, banks and public utility offices, and to limit another
five to eight percent to thirty minutes, at block ends in the retail
area. . ; _ R
Table IV-8 is based upon the needs of those parkers now using
curb spaces. If the needs of a// parkers (curb and off-street) were
considered, more fifteen- and thirty-minute spaces would still be
needed, plus a greater surplus of one-hour spaces, and (in the
larger cities) more long-time spaces. Needs of present off-street
parkers, however, have not been considered, since there would be
no advantage in providing curb space for parkers now using off-
street facilities.

Where fifteen-or thirty-minute spaces are placed -at mid-block " -
curbs, stalls should be from 22 to 24 feet long to expedite the
turnover. Obviously, these short duration spaces, to be effective,
will require constant enforcement. Any program for changing
current time restrictions, particularly when limits are shortened,
should be accompanied by appropriate publicity with supporting -
data to explain the necessity. Parking meters and their use in time- _
restriction zones are discussed in a separate chapter.

Time Limits Need Enforcement

No better procedure has been developed than tire-chalking by
enforcement officials on frequent but irregular schedules. A recent
innovation, the use of women foot-patrols, has been successful in
a number of cities.

Total prohibition of parking, standing or stopping on certain
streets (or on one side) is warranted when traffic volume exceeds
the practical capacity of the street or of its intersections. Any such
prohibition must be based upon studies of the street’s traffic
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volumes and turning movements during peak hours, and of the
signal system.

* The “Highway Capacity Manual” published by the Highway
Research Board, is useful in this field, but studies and observations
must be made by qualified personnel. Inexperienced personnel
cannot make investigations and decisions. Cities that do not
have competent technical personnel may obtain advice and
assistance from consultants, or from their state highway de-
partments.

Warrants for Prohibiting Curb Parking

_Affecting the regulation of curb parking are the requirements
of public safety, expressed in the Uniform Vehicle Code and the -
‘Model Traffic Ordinance (Appendix I). The code has minimum
standards for incorporation in state law, requiring a clear view
for the passage of other vehicles, prohibiting parking. on cross-
walks, near fire hydrants or loading islands, and in other places
where parking would create a hazard.

The Model Ordinance contains other provisions. These include
‘Sections ‘129—Parking in alleys; 130—All-night parking pro-
“hibited ; 132—Parking near schools; 133—Prohibited on narrow

streets; 146—Parking prohibited at all times on certain streets;
149—Parking time limited on certain streets.

Prohibition of Parking During Certain Hours

Many cities find that traffic volumes become extremely heavy
during morning and evening peaks and that curb parking must
be prohibited on major highways at these times. Section 147 of
the Model Traffic Ordinance meets this condition, and Section
148 imposes more drastic restrictions by prohibiting momentary
stopping except as necessitated by traffic or signals. These
prohibitions, usually confined to the major arteries in or close to
the central business district, have proved their effectiveness.

A secondary benefit of rush-hour parking prohibition is that
1t discourages all-day parking at the curb.

The following summary shows the extent to which 597 cities
have accepted some form of curb parking bans: :
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Table IV—g -

Cities reporting some parking prohibition
on main street downtown

All day - Rush hour
Population Number of
group cities in study  Number Percent Number Percent
10,000—25,000 293 193 66 34 . 1
25,000~50,000 133 87 66 21 16
50,000—100,000 82 56 68 26 ‘32
100,000-250,000 42 38 91 24 57
250,000—500,000 32 28 88 27 - 8s
Over 500,000 - 15 14 93 14 93

Total Prokibition of parking in CBD

Some large cities have found it advisable to eliminate curb
parking in the core of the central business district, at least during
the business day, to expedite traffic movement. These cities have
extensive mass transportation facilities, and some have fringe
parking lots with shuttle-bus or other transportatlon to the
business district.

Philadelphia, in 1952, placed a strict ban on curb parkmg in
more than one hundred downtown blocks, effective six days a
week from 8 A.M. to 6:30 .M. Bus speedsrose 7.5 percent, accidents
decreased 10 percent, and private car speed mcreased nearly 50
percent in the area. '

" All-night Curb Parkmg Bans”

To permit the removal of snow in winter and to facilitate street
cleaning some cities prohibit all-night curb parking. Many~c1t1es
lack adequate off-street parking space and a.complete ban would
be severe. A possible compromise is to allow parking on even-
numbered sides of the street, on even days of the month, and on
odd-numbered sides on odd days The parking prohlbmon usually.
is from 2 A.M. to 6 A.M.

The Model Traffic Ordinance (Section 130) allows parking
only for thirty minutes, between 2 a:M. and 5 a.M., except for
physicians on calls.

'
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'All-mg/zt Rental of Curb Space

A different procedure, aimed at the ultimate improvement of -
parking conditions, has been legalized in Milwaukee, allowing
all-night residential street parking for motoristswho cannot sccure
off-street facilities.

The city council repealed a two-year old ordinance that pro-
hibited all-night parking on city streets. Instead the city substituted
a system of special permits for street parking where garage space
is unobtainable.

Lack of offstreet parking spaces in the residential areas made
it necessary in post-war years to grant numerous one-night special
permits to persons unable to obtain garage space. Calls from
" persons seeking special permits each night flooded police depart-
ment telephone switchboards. Six thousand automobiles were
being parked on public streets every night.

The new ordinance’ provides that permits will be granted when
the police department ascertains that parking lot or garage space
cannot be obtained within two blocks of a residence. Permits are
issued monthly for a fee of $4 a month. Different colored stickers
are used each month. Special privilege permits are issued to night
workers for parking during the period of their employment. A

No permits are permitted for parking on arterial highways, fire
lanes, and streets with public transportation lines. The revenue
from fees is used to provide public offstreet facilities.

No Standing During Rush Hours

The New York City Department of Traffic made available all
possible road space for moving traffic in congested areas by pro-
hibiting standing, loading or unloading during peak periods (8 to
g A.M. and 4 to 6 P.M.) on several major crosstown arteries in mid-
town Manhattan. This restriction has been successful in virtually
eliminating double-parking during these hours and in reducing
congestion of moving traffic. :

Existing taxicab stands were abolished for these periods, and
taxicabs were required to use other established stands in the area.

3 Courtesy, Public Administration Clearing House.
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crosstown street.

Many bus stops were relocated from the near to the far side of
intersections.

Figures IV-2 and IV-g are views on a New York cross-street
before and after this ban, in December, 1g53.

Alternate Side Parking

Another New York City regulation, inaugurated in 1950 on the
lower East Side, instituted “alternate side” parking. This had
marked success in facilitating street cleaning and by the end of
1953 the system was in effect on a total of 620 curb miles through-
out the city.

This regulation prohibits parking on alternate sides of the street
(where so signed) on alternate days of the week including Satur-
days. The prohibition covers two-or three-hour periods varying
from 8 to 11 A.M. and from 11 A.M. to 2 P.M.

Cars parked on the wrong side of the street are towed away to
a pound and owners are fined $15, plus $10 to reclaim the car,
and $1 a day storage fee. Towing is done by Sanitation Depart-
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i

Fieure IV-3. Congestion caused by commercial vehicles eliminated by a ban
on standing, loading and unloading.

ment wrecking trucks, and traffic wardens are assigned to check
hours and notify police when motorists fail to abide by the
restrictions.

Effect of Parking Prohibition on Business

Following the total prohibition of business-hour parking in a
large area of downtown Philadelphia, the Federal Reserve Bank
reported an increase in sales in city stores, and the Chamber of
Commerce stated that the ban had benefited a large number of
people. It appears that loss of a small amount of curb space is
more than compensated by gains in traffic movement.

One-way Streets and Business

Few today question the benefits to traffic flow of properly
planned one-way street systems, but early installations aroused
strenuous objections, particularly by commercial interests. In
many cities, after a fair trial, there was general agreement that
the system was not detrimental but actually aided business.
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In Sacramento, California, a 2.4-mile stretch of a main business
street was converted to one-way operation; after the first year
under the new system a study was made, based on the sales tax
returns of retail business establishments. The findings were as
follows:*

1. Traffic volumes increased 14 percent on the pair of one-way streets ,
as compared with the same streets when two-way..

2. Speed averaged 24 percent higher in the peak hour and 41 percent
in other hours.

3. Vehicular accident rate was reduced 16 percent.

4. Pedestrian accident rate was reduced 62 percent.

5. Retail business increased 2% percent over the previous year under
two-way operation, 5 percent better than the 22 percent increase for
Sacramento County as a whole.

6. Corner-location retail business increased 26.9 percent as compared
with 25.4 percent at between-corner locations, and the gross business
at corner locations represented %8 percent of all business on the street.

5

Loading Zones

A Public Administration Service study of twenty-two cities with
more than 300,000 population showed that in'sixteen, alleys were
inadequate for truck loading and unloading; three cities had only
partially adequate alleys, and three, fully adequate. Trucking in
and out of central business districts is a necessity; where alleys
or loading bays are not available, streets must be used but their
use can be regulated. T

- Practically all local city deliveries are made by trucks. Food
and perishable goods are delivered daily. Heavy merchandise
requires large trucks, close access, and time to handle. Require-
ments for loading space vary throughout the day.

Trucks unable to find curb space are conspicuous obstacles
as double parkers—yet they must be accommodated. The natural
tendency is to limit the periods of such use for loading and un-
loading. This is usually resisted. Trucking and businesses oppose
night deliveries because they require night crews and create other
problems.

¢ California Highways and Public Works, March 1953.
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' The whole pattern of moving goods into and out of the central
business district is a special problem. A really comprehensive
parking study will supply useful data that may be supplemented -
by an analysis of truckers’ operating schedules, the numbers .
and types of vehicles used, the business establishments involved,
and the hours when the drivers need either delivery or shipment -

-service. :

Findings can lead to a program desxgnatmg the locatlon and
size of zones and time periods for their use. Obviously, such a plan
must be integrated with and reconciled to peak parking and traffic
demands and capacity, and developed with the cooperation and
support of the various groups concerned. : ' .

In Spokane, Washington, following studies by a representative
© commiittee, seventy-seven zones were designated and marked as
special loading zones for use from 7:30 to g A.:M. At the same time
" a vigorous educational campaign was conducted among truckers
and businessmen, to obtain their cooperatjon in spéeding deliveries
and rearranging schedules so that downtown deliveries are made
early in the day and suburban deliveries later. A 30 percent "
reduction in afternoon deliveries was achieved, with a correspond-
‘ing improvement in traffic flow.

Some cities prohibit truck loading at the curb during rush
hours anywhere in the central business district, but a2 more com-
mon practice is to confine this prohibition to major arterials, with
“No Parkmg 7—g A.M. and 4—6 P.M.—One Hour Parking 9 A.M. '
to 4 P.M.

If, as is frequently the case, the rush-hour traffic is heavy in
only one direction, it may be necessary to impose loading and
parking prohibitions on one side of the street, alternating for
morning and evening peaks.

Lesser restrictions may require that heavy shipments be han-
dled at off-peak periods, may allow no backing-to-the-curb, or
may require parallel parking of trucks, and parking for not more
than three minutes, during the rush hours.

.Loading zones should be clearly marked with a yellow painted
curb and by signs at each end stating days and hours when
regulations apply.
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Perniits for Loading Qones '

In administration and use of loading zones it is essential that
some permit system be used, as provided in Section 138 of the
Model Traffic Ordinance, which authorizes the city traffic
engineer to determine the need for zones and issue permits for
them. Section 139 limits occupancy of a passenger loading zone to
three minutes, and Section 140 limits freight zone use to thirty
mmutes in each case use is permitted only for loading or unload-
ing.

There has been ‘much misuse of truck loading zones, and issue
of a permit should not grant or imply that the holder may keep
trucks there continuously, or use the zone for parking passenger
vehicles. It is important that the use of existing loading zones be
reviewed periodically.

Curb Loading Jone Fees

"The 1949 Municipal Year Book reports that only about g per-
cent of the cities charge apphcatlon fees and only 8 percent charge
annual fees. One argument in favor of free zones is that loading
zones often are intended to serve several or all adjacent buildings
without domination by any one user, and that when a zone is
free, the city is at liberty to establish or remove zones as it deems
necessary.

The Use of Alleys

Some cities-have-no alleys, and many have incompleté of in-
adequate alley systems. Many parking studies show that few
cities having alleys make good use of them. Frequently, buildings
‘backing on alleys have no rear freight entrance; many have back
yards with ample room for loadlng and parking, yet allow the
area to become litteréd and useless.

~ Too often, when alley facilities are available, front-door pick-
ups and deliveries are permitted; large trucks back to the curb,
and clutter the sidewalk with freight. Actually, it is the city
government s responsibility to prohibit such parking; to restrict
the use of alleys to loading and unloading; to control the position-
ing of trucks; and through zoning ordinances, to require full use
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of back yards and offstreet berths: Such a campaign requires the
cooperation of business establishments and truckers.

Special, Temporary or Part-time Loading Zones

In metered zones it is occasionally necessary to restrict certain
spaces temporarily for special purposes, such as the delivery of
‘construction materials, or to-prohibit their use entirely for a
period. This may be done by the use of meter hoods. Appropriate-
ly marked hoods may similarly designate selected metered spaces
as truck loaghng zones during certain hours.

There are few municipal regulations the public seems to regard
less than those governing curb parking, and this attitude must be
changed if any proposed regulation is to be effective. The Amer-
ican Automobile Association expresses the opinion that wide-
spread violation of a city’s curb parking regulations usually is
traceable to (1) unreasonable restrictions; (2) regulations neither
clear nor well posted; (3) a serious deficiency of parking space;
(4) poor enforcement, or (5) inadequate fines.

It is of primary importance that parking and loading regula-
-tions be carefully drawn so that they are consonant with public

“safety and public convenience and are in'keeping with-available
enforcement strength. Good regulations can be nullified by
confusing signs, or by-lax enforcement. : .

Any proposed change in parking regulatlons should be pre-
ceded by convincing publicity to explain its operation and neces-
sity for the benefit of the community.

Handlmg Violations

. The apprehension of parkmg violators is inevitably linked with
ticketing, a procedure familiar to many drivers. At one time it was
necessary in most cities, and still is in some, for the traffic officer
to notify or arrest the driver or owner in person, obviously impractic-
able. The procedure now largely used, as exemplified by Sections
160-162 of the Model Traffic Ordinance, requires only that the
officer affix the ticket to the vehicle, with the prima facie presump-
tion that the registered owner was the person responsible for the
violation.
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Tickets are associated with violation in the minds of drivers,
and “fixing” is associated with tickets. It appears that many
drivers, otherwise law-abiding, have no conscience about efforts
to have parking tickets fixed. In recent years, an almost fix-proof -
‘“‘quadruplicate ticket” system has been adopted in many cities.

Fully described in Sections 157-163. of the Model Traffic
Ordinance, the method uses books of serially-numbered citations
in quadruplicate; one copy for the offender, one for the traffic
court, one for the police central records section, and one copy
(retained in the book) for the city financial officer who is requlred
to make periodic audits and reports. o -

Under this system tickets can be cancelled only by the court;
possibilities for fixing are greatly reduced by the knowledge that
every ticket is accounted for and becomes a matter of public
record. City officials prefer the method since it provides them
means for a polite refusal, if approached.

Traffic Violations Bureau

Where the growth of traffic volumes has brought a correspond-.
ing increase in parking violation tickets, a traffic violations bureau
may be established to ease the burden upon the courts. Bureaus
are established by the courts, often in the police department; and
are authorized to accept payments from those offenders not wish-
ing to contest the summons or appear in court. In support of this
system, fines should be meaningful. ' ~

A car parked in‘violation'on-an arterial street is no léss of an
obstruction because it has been ticketed. An impounding ordin:
ancc empowering police to remove the car provides an effective
deterrent to violators, since the driver is not only subject to a fine
but also to the expense and nuisance of having to locate and
claim his car.

Baltimore, Maryland has had an impounding law since 1948;
applied to specified important through-streets, it has brought
effective results and little objection. Twelve miles of one-way and
three miles of two-way arterials between the central business
district and the northern residential area are patrolled by three
impounding or service trucks.
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The impounding law supplements the parking regulations on
these streets. Baltimore does not use “No Stopping” regulations,
and permits vehicles to stop to take on or discharge passengers.
But on one-way streets, parking is prohibited from 7:30 A.M. to
6 .M. on the right side. Loading and unloading trucks are pro-
hibited on both sides during the morning peak and on the right
side during the afternoon peak. Parking is allowed from 10 A.M. '
to 4 p.M. on the left side.

When a cruising tow-truck observes or receives a radio report
of a violating car, it proceeds to the scene; a summons is prepared,
the car is inspected for damage, and then taken to a central pound
where a full record is made, including a description of any damage
and of all articles found in the car. ' :

. On discovering his loss, the driver telephones the police to
learn where his car has been impounded. He must appear at the
pound, identify himself, prove ownership, identify the car,. and
pay a $5.25 fine, plus a $5 towing chargc and $1 a day for storage
exceeding forty-eight hours.

Since impounding was put in effect in Baltimore, benefited
streets have carried 650 cars per lane per hour. These streets have
all intersections at grade and have only half of the green time-
cycle; hence this represents a volume rate of 1300 cars per lane
per hour, which is reasonably close to an expressway capacity of
1500 cars. The public has reacted favorably, recognizing that
streets are cleared for moving traffic. The ordinance has been
extended to cover additional streets.®

Program for Improving Curb Parking

1. Inventory all curb space and its classification. Study present
usage. See Chapter III for procedures.

2. Review existing ordinances concerning curb parking. Use
the Model Traffic Ordinance as a standard in making indicated
revisions and additions.

" 3. Compare existing time restrictions with current usage. Re-
vise them to force the long-time parkers farther out or offstreet.

* 8Section 166 of the Model Traffic Ordinance gives essential elements of an
impounding ordinance.
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Provide more 15- and go-minute spaces in the retail area. Use
tire-chalking to enforce regulations. »

4. Study truck loading and unloading. Review loading zones.
Study alleys and require capac1ty use of them for loading and
unloading.

5- Change angle parking to parallel wherever congestion is
indicated.

6. See that regulations are properly posted, that signs are
legible and understandable in accordance with the “Manual on
Uniform Traffic Control Devices.” Have curbs properly painted -
~and marked. Have all curb spaces (especially if unmetered)
marked on the curb or (preferably) on the pavement. Remove
unauthorized signs and markings.

7. Enforce regulations. Eliminate ticket ﬁxmg Give police-
adequate personnel.

8. Keep the public informed of changes, giving reasons, reme-
dies, and expected benefits.



CHAPTER FIVE

PARKING METERS

Parking meters, originating in Oklahoma in 1935, are firmly es-
tablished as a permanent part of a city’s traffic control system.
They have proved their value in effective control of time-limit -
parking. They tend to reduce overtime parking and increase turn-
over. They simplify and reduce the expense of enforcing time
limits. More and more cities are wisely earmarking meter revenue
for providing offstreet parking facilities and for traffic improve-
ment. '

While there is no disputing the widespread use of parking meters
and their beneficial use in the control of curb parking, there is a
tendency in many cities to regard meters as a panacea for all park-
ing ills. Actually it is inevitable that more and more street space
.must be used for the moving traffic for which the street was created
and that the goal in every city must be adequate offstreet parking.

In 1952, a factual study on parking meter use in the United
States was made, based upon a comprehensive questionnaire sent
to the cities. Much of the rnaterial in this chapter was taken from
the report of that study.’

The study was purely factual, showing existing practices. The
data indicate only what was being done, and should not be in-
terpreted as suggesting or implying that such practices are
necessarily the best. '

Extent of Parking Meter Use

The Municipal Year Book for 1942 reported that g4 cities were
then using curb parking meters. By the end of 1951 this number
had grown to more than 2,800, using more than one million
meters. In spite of this growth, only 16 percent of urban places

1. Joint study undertaken by the Highway Research Board, the Bureau of Public
Roads, and the American Municipal Association. The report of the study was pub-
lished as Bulletin 81, Highway Research Board.

109
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were using meters. Of cities with more than 2500 populatlon 38
percent were without meters.

At the same time, these cities reported having an addmonal
18,626 meters in offstreet facilities, and were proposmg the in-
stallation of 9o,75% more at the curb and offstreet.

New York City’s use of meters did not start until late in 1951 °
and is not fully reflected in the study; but in 1953 the city had .
more than 21,000 meters in operation in sixty-eight areas, and
expected to have 26,500 by the end of 19 54-

Table V-1
ParxiNG METERS IN THE UNITED STATES

Estimated * number of

Total Places having meters in places Places
number curb meters having curb meters  reporting
* Population of places -
group (1950 Number ** Percent  Number ** . Percent .
Census)’ of of total of of all  Number
places  places meters melers
Under 2,500 15,235 385 2.9 48,117 4.3 86
2,500-5,000 1,557 616 39.6° 114259 - 103 | 217 -
5,000—10,000 1,093 707 64.7 196,630 17.7 300
10,000~25,000 752 639 85.0 . 258,585 23.2° 311
25,000-50,000 249 236 94.8 144,823 13.0 128
50,000—100,000 126 120 95.2 123,325 r.r - 61
100,000~2 50,000 65 61 93.8 87,761 7.9 37
250,000—500,000 23 - 22 95.7 62,995 5.6 3
500,000~1,000,000 13 12 92.3 59,705 5.4 8
1,000,000 Or OvVer 5 5  100.0 16,964 1.5 4
TOTAL 17,118 2,803 16.4 113,164 100.0 1,165

*BV exnansmn of data from cities repcrt.ng.

** Asof January 1, 1952—-Data from ““Parking Meters,” Bullctm 81, nghway
Research Board.

Public Attitude Toward Meter§

Table V-2 summarizes replies from nearly 1100 cities concerning
the attitude of the public, merchants, businessmen and farmers,
before and after meter installation. Results demonstrate clearly
the widespread acceptance of parking meters, with a favorable.
vote by nearly g6 percent of the cities. Itis apparent that “before”
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attitudes were influenced by uncertainty or fear of the unknown,
which disappear once the advantages of meter use are demon--
strated. One noteworthy finding was that opposition to meters
by farmers was less than expected, and although large cities are
the strongest supporters of meters, there was little dlfference in
the attitudes of any of the population groups.

Table V-2

Pusric ArriTunes Towarp PARkING METERS BEFORE
AND AFTER INSTALLATION, AS OF JANUARY I, 1952

Percentage of places with indicated attitude

" Population Substantial Some for - Generally Attitude
group opposition  Some against  favorable unknown

Before After Before After Before After Before After

Under 2,500 37.4 1.2 37.3 6.4 253 923 —
2,500—5,000 34.0 20 340 2.5 <315 950 05 05
5,000—10,000 36.7 3.1 323 1.0 289 955 2I 04

- 10,000~25,000 367 12 =270 26 353 g¢62 10 OO
25,000—50,000 340 -2.7.339 — 304 964 1.7 09
50,000—100,000 375 51 196 — 420 949 —
100,000—250,000 297 — 487 — 189 1000 — —
250,000~500,000 545 — 182 ~— 273 10000 —  —
500,000—1,000,000 —_ — 800 — 200 1000 — —
" Over 1,000,000 — — 250 — %50 1000 — —
TOTAL 35.6 21 316 .20 31.6 956 12 03

*Data from “Parking Meters,” Bulletin 81, Highway Research Board.

Advantages and Disadvantages of Meters

The parking meter, when accompamed by adequate-length stalls,
time restrictions appropriate to the demand, and proper provision
for loading zones, produces the following benefits:

1. Provides an accurate time check on parking, simplifying de-
tection of overtime parkers, and discouraging all-day parkers.

2. Reduces overtime parking, increases turnover and makes
parking available for more motorists. :

3. Aids merchants in metered areas by increasing turnover.
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Ficure V-1. Double parking before installation of parking meters on a New
York street. Courtesy New York City Depariment of Traffic

4. Reduces the police personnel required for parking enforce-
ment by nearly 50 percent.

5. Reduces double parking.

6. Aids traffic flow by reducing congestion caused by cars ma-
neuvering into unmarked spaces. See Figures V-1 and V—2.

7. Finances the enforcement of parking, of traffic control, and
often the provision of offstreet facilities.

However, to provide these advantages and to be fully effective,
meters must be reasonably used and thoroughly supervised and
enforced. Some possible disadvantages are:’

1. If used where not warranted, they arouse resentment and
result in nonobservance.

2. Unless properly enforced, motorists learn that they can park
overtime with impunity.

3. Unless frequently checked, some motorists will park over-
time for long periods by “feeding” the meters.

4. After meters have been installed, the desire to continue the

2. Traffic Engineering Functions and Adminisiration, Public Administration Service.
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AR A TSl T e AN _
Figure V-2. Double parking eliminated and traffic low expedited, after in-
stallation of parking meters. Courtesy New York City Department of Traffic

revenue may prevent elimination of curb parking when traffic
demands indicate a need for it.

5. On streets where parking is prohibited during rush hours,
the presence of meters increases the difficulty of enforcement.

Legality of Parking Meters

Those who have studied the subject, as reported by the League of
Minnesota Municipalities, agree that a parking meter ordinance
raises the question of whether such an ordinance is a proper exer-
cise of municipal police power. This question is then resolved
into others:

1. Does it unduly restrict the public’s right to use the street?

The weight of opinion has been that the right to frec use of the street implies
only such use as is necessary to travel, and does not include the right to park.
Parking meters provide a reasonable method for providing the regulation or
enforcement needed, and cities are empowered to collect fees necessary to cover
the cost of installation and regulation.
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2. Does it unconstitutionally deprive abutting property owners
of their rlcht of ingress and egress to and from the street? .

Similar reasoning applies here. In the case of Kimel v. the City of Spokane
(Wash., 1941) the court stated:“Under the exigencies and complexities of
modern life, it is impossible to guarantee to respondent free and uninterrupted
access to his property at all times, The use of streets and highways for the
parking of motor vehicles has been too long and too well established by custom
to now be denied because of the theoretical right of the occupant of abutting
property to free and uninterrupted access to his premises at all times. ..

“On the other hand, the power of the state and of the municipalities to
regulate the parking of cars on the strects and highways cannot be doubted . . .
with the exercise of that power, the courts will not interfere so long as it is in-
voked with reasonable regard for the rights of both the travchng pubhc and
the occupants of abutting property.”

3. Does the large amount of revenue which the parking meters
yield require the ordinance to be regarded as a tax measure or as
a police or regulatory measure?

In a Minnesota case the court said that the ordinance in question declares
the amount of fee to be “levied and assessed as a fee to cover the cost of in-
spection and regulation, control and operation.” From this the court concluded
that it was an attempt to exercise the police power.

“The ordinance must fail if there is a lack of proportion between the cost of
the service rendered and the fee actually charged. The city may intend by this
means to pay for the whole cost of the regulation of parking ~ cost of machines,
their repair, the pay of the policemen who will be required to enforce the
ordinance, and generally the cxpense of providing and keeping clear places
in which drivers may park.””

le is that a municipality, as an incident to its gen-

eral police power, may charge a reasonable license fee to defray
the expenses of the police regulation or supervision; but a specific
enabling act is required to empower the municipality to impose
a special tax for revenue-producing purposes.

Most of the decided cases hold that the fees involved were _]us-
tified as incident to the general police power. It has been said
that “it is conceded that the income from licensé fees need not
equal exactly the costs of supervision. A substantial surplus will
be disregarded unless the surplus becomes so great as to make the
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charge so disproportionate to the cost that it can be classed as
'nothlncr but a revenue measure.’ '

' Administration of Meter Program

functions: (a) selection of meteér locations; (b) enforcement; (c)

repair and maintenance; (d) collection of revenues, and. (e) mis- =

cellaneous functions. The study shows a wide d1vers1ty of éxecu-
tive agencies responsible for this administration.

Selection of Meter Locations : e

According to 48 percent of more than 1100 returned questlon- .

naires, location is determined by the local leg1slat1ve body itself;
very likely from a belief that this function should accord with the

will of the people. In about 18 percent of the places, police have ;
the function, and in r2.percent it is a551gned to the chief executive

officer of the locahty - : )

Strangely enough, only six percent of the, places makes thel
. traffic or transportation agency responsible, although that would

seem to be the most logical choice, where such an agency exists.

‘The remaining 16 percent of the places assign the dutyto one of -
. twelve miscellaneous agencies — street or highway department,
parking commission, board of public safety, ‘public service com-

The administration of a meter program may involve séveral major,

mission, city clerk, finance comm1ss1oner, and in one place the .

merchants of the city.

The parking meter program in many cities has become blg '

business. Its administration should be in the hands of. .the. city
department best qualified and most capable of handling it. .

Enf orcement of Meters

In more than 75 percent of the places reporting, the police de- .

partment very properly has this function. In r2 percent the'legis-"

lative body has the responsibility, but some of these cooperate

‘with the police. The remalnlng 13 percent assign the funct1on to

the mayor, the traffic department, or other agency. ‘
* In the cities where enforcement is by full-time policemen, the
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average number of meters served per policeman ranges from 88
in the smaller cities to more than 300, averaging 277 per police-
man for all cities. ‘

An interesting feature in enforcement of meter regulations is,’
the use of women by the police department. Charlotte, North
Carolina, for example, set up a twelve-woman patrol to check
meter violations in the downtown area. These policewomen have .
no police power other than to issue citations, but a number of
‘cities have reported them to be efficient in these duties.

Repair and Maintenance of Meters

In 54 percent of more than 1100 cities reporting, the police de-
partment has this responsibility. Eight percent assign it to the -
parking-meter department, most logical where such an agency
exists. In five percent of the cities, the legislative body itself re--
~ tains the function. In the remaining g3 percent it is scattered
through a variety of sixteen other agencies, including only five .
percent where the traffic department assumes the duty. ’
Collection of Meter Revenues - = ’

Here again the police department is most often charged with |
this function — in 59 percent of the cities. But in the 1108 question--
naires returned, thirty other agencies were designated. Many of
the smaller places, as a matter of economy, use policemen. How-
ever, it would seem entirely logical that collection of revenues
should be assigned to an agency having sothe finctional rélation-
‘ship -with the meter program: the traffic department, police,
parking-meter depariment or parking agency, or treasurer’s office. -

Miscellaneous Functions

Other functions essential to a parking meter program include -
counting, sorting and depositing revenues; keeping records, and
mailing delinquency riotices. The agencies most frequently named
are the city clerk’s office, 28 percent, and city treasurer, 26 percent.
Of lesser importance, in order of their frequency, are. the chief
executive officer, finance department pohce department banks
city controller, and others.
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Other duties are performed by the agencies indicated: (1) over-
all supervision and answering of complaints, by the motor vehicle
parking agency in one place and by the traffic engineering division
in another. (2) Studies of meters and development of an offstreet
parking program, by the planning department, police depart-
ment, and service department, each in one city. (3)- Rental of
meter hoods by the city treasurer in one place. (4) Purchasing of -
meters by one city purchasing department, by the parking meter
department of another, and by the department of public works
in a third.

Ordinances Concerning Meters

Ordinances relating to parking in many cities reveal deficiencies
which would render portions.of them invalid if challenged in
court. A common circumstance is to find meter installations placed
bv the police or by authority of some city official but without the
enacted and recorded ordinance required to give them legal status.
Frequently, an ordinance intended to prohibit “meter feeding”
fails, by its wording, to do so.

Any city would be well advised toreview its parklng ordinances.
An excellent model is available, published-in the 1953 Model
Traffic Ordinance and included in Appendix I of this volume.

Typés of Meters

Meters are small weathertight metal boxes mounted on a post
near the forward end of a curb parking space. The post is usually
set in the sidewalk about one foot from the edge of the curb.
There are two basic types, manual and automatic. A clock
mechanism is set in operation when the meter is used, either by
turning a crank or moving a lever aftér inserting the proper coin
(manual), or by insertion of the coin itself (automatic). The
“manual clock mechanism is wound each time it is used, by turning
the crank or pushing a lever. In the automatic meter, the clock
mechanism is wound periodically, usually when coins or coin '
boxes are collected.
Some meters are adapted for the use of one coin only, others for -
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more than one coin or denomination of coin. The clock mechanism

moves a dial or a pointer across the face, indicating elapsed time
or time remaining after the fee is paid. Some later models do not
show time remaining. The dial or pointer is usually of distinctive
color when permissible time limits are exceeded, to. emphasize
overtime parking. 4

When coins are inserted, they fall into sealed containers which
are collected and then opened only by an authorized official.
Other sealed containers are used as replacements permitting
meters to be used continuously.

- The study revealed that-55 percent-of the 512,853 meters re-
ported upon were automatic. There appears to be a relationship
between the type of meter and size of the city; in general; the
larger the city the higher the percentage of automatic meters.

Features to consider in selecting a meter other than whether it
is automatic or manual, include: Coe

1. A register or coin counter to record dep051ts to prov1de a
control of collections. :

2. A visible window showing the last coin depos1ted ‘with the
purpose of reducing use of slugs. ‘ o

3. Aviolation signal to show time used. Visibility of these signals
from a distance on either side of the meter is important for law
enforcement.

4. Coin slots are located differently on various types of meters;
some have two coin slots, one for pennies and one for nickels.
5. There' are’ single ‘coin”meters, multiple; and combination” -
meters which permit the use of both pennies and nickels. Obvious
advantages of the many types may be observed Dy a demonstra-
tion of meters. :

Purchase of Parking Meters

The Highway Research Board study reported sixty different plans
used in purchasing meters. Some cities pay cash, with short trial
periods before the purchase, and often receive cash discounts. In
some cases when the city pays cash, the company assumes the cost _
of maintenance for the first year. Other cities arrange to pay at the
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rate of 25 percent.of the revenue (or 50 or-75 percent) but assume
title immediately ; in some instances, the company retains owner-
ship until the meters are paid for.

Four different plans, however, account for 69 percent of the
places reporting; (1) company retains ownership until meters are
paid for, 21 percent; (2) company retains ownership until meters .
are paid for, at the rate of 50 percent of revenue received, 19 per-
cent; (3) company receives 50 percent of revenue until meters
are paid for, 19 percent; (4) city pays cash, with no restrictions,
10 percent.

Specifications for Parking Meters

The Massachusetts Institute of Technology in 1947 published an
appraisal of various types of parking meters. The points covered:
A. Reliability of operation -
1. Simplicity of design -
2. Ruggedness of design
*g. Susceptibility to improper usage
4. Resistance to weather and shock
5. Ease with which unit may be removed for serv1cmg
B. Convemence to User
1. Ease of operation
2. Clear and simple directions - : '
3. Protection against loss of coin if operatlncr instructions
are improperly carried out :
4. Overtime record
C. Visibility
" 1. Coin slot
" 2. Directions
3. Scale reading
4. Violation signal
D. Protection against dishonesty
1. Sealing of coin box
2. Counter
3. Slugs
4. Detection of slugs : : .

N
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A subcommittee of the Institute of Traffic Engineers further
recommends that the following points should be covered

E. Exterior design
1. Appearance
2. Absence of corners or projections
3. Finish '
‘4. Resistance to weather and shock

F. Cost of operation '

1. Spare parts furnished without charge

2. Cost of replacement parts
3. Length of guarantee period.

G. Method of installation and installation materials
1. Simplicity of design '
2. Ruggedness of design
3. Resistance to weather and shock
4. Uniformity of height of meters and distance from curb

A set of model specifications for. parking meters, as recom-
mended in 1948 by a committee of the Institute of Traffic
Engineers, is presented in Appendix I1, page ooo.

Cost of Parking Meters

The weighted average cost per meter for 41 6,1 5 1 meters purchased
from 1 93 5 through 1951, was as follows:*

1935 $52. .50 1941 $59-54 1947  $65.32

1936 61.49 1942 62.40 1948 64.71
1937 59-97 1943  65.68 1949  64.79
1938 62.20 1044 60.25 1950 62.25
1939 57.81 1045 68.85 1951 61.08
1940 54.61 1946 66.06 ‘

After World War II the average price of parking meters de-
creased from $68.85 in 1945 to $61.08 in 1951 (the study year).
This was during a period of rising prices.

Municipal officials concerned with parking programs may use

3 Highway Research Board Study
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the averace costs indicated with some assurance, for budgetlng,”
" financing and planning purposes. However, individual technical
" differences between the various brands should be taken into
account. '

Meter Fees at the Curb

More than fifty different combmatlons of cost and time periods
"are used with curb meters, but for 87 percentof all meters the most
frequent rate is five cents per hour. Some also allow 12 minutes for
one cent, 24. minutes for two cents, etc.; others allow parking for
more than one hour at the same rate—two hours for ten cents, and
up to ten hours for fifty cents. The lowest rate reported was ten -
" hours for five cents and the highest, sixty cents an hour (applymg
to only one meter). ‘

- Although in the majority. of cases meters are 1ntended to foster -
short-time parking, some exceptions permit tén hours for twenty-
five cents. There is a growing tendency to charge more than five
cents an hour, by raising the rate to ten cents an hour, ﬁve cents
for thirty minutes, or twenty cents for two hours. : .

When New York City first installed 1500 parkmg meters, late
1n 1951, the fee was fixed at ten cents for the prescrlbed tlme 11m1t .
“of one hour or less. . : (

"The survey merely reported existing practlces ' with no necessar-
ily logical justification for many of the unusual rate and. time ‘
combinations. Probably the needs of most cities could be served .
satisfactorily if curb meters were made avallable only for periods
of twelve, fifteen and thirty minutes and one, two and three hours.
Perhaps in some cases eight- or ten-hour meters may be warranted

" for all-day parkers.in fringe areas. In general, time perlods should o

be closely tailored to the needs of parkers and traffic conditions,
with priority given to short-time parkers. : '
Sometimes special types or classes of vehicles are exempted -
from paying the regular meter fee but are subject to an alternative
method of paying for use of the space. This may be by placing a
hood over the meter ora wmdshleld stlcker on payment of an
annual fee. : -
. In Fort Worth, Texas, when a metered space isused as a special
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zone, the charge is fifty cents per day if it is'a two- hour meter 5
eventy-ﬁve cents at a one-hour meter; or a dollar per day at a,.
. twenty- or thxrty-mmute meter ‘ R P S T

Meter Fees Oﬂ'stf'eét

Contrary to common belief, metered offstreet facilities generally
do not have higher rates than curb space and do not cater to long- :
term rather than short-term parkers. :

The most prevalent fee for offstreet meters is one hour for ﬁve
cents, at 47 percent of the 18,626 meters reported upon. The: next ‘
fee schedule (at the same rate) is two hours for ten cents, 41 per-
cent of the total; third, two hours for five cents, 30 percent of
the total; fourth, three hours for fifteen cents, 25 percent of the.
total. Eliminating the overlapping of meters of.the same rate,
more than three-fourths of all offstreet spaces have relatwely low,;
rates and serve short-time parkers. .

Alhambra, California (population 51, ooo) has nine metered
lots with 396 metered spaces, all at five cents for two hours or"
twenty-five cents for ten hours. Businessmen who were regular
users. of these lots requested that a monthly rate be established. -
Because of charter provisions and enforcement difficulties, a plan
was adopted to rent meter hoods (with lock and key) for a $ 5
" deposit and $3.50 per month in advance.. Do

Possession of 2 hood does not entitle the- holder to use a particular
space-or lot; but permits-the use of any space in any of the nine”
lots. Hoods are not transferable, are good only for the car for
which mbucu, and may not be left on a meter when the space is
vacated. A renter who fails to use his hood is tlcketed

Erasing Unused Met‘e‘r Time

In Chapter Two it was pointed out that in spite of the fact that
many parkers park overtime, the average user of a two-hour
metered space parks for about fifty-four minutes, and the average
user of a one-hour metered space parks for about forty-two min-
 utes. SlnCC more than go. percent of all meters are in these two’

v
'
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classes, it is clear that a great amount of pald _for but unused tlme
" at mietered spaces is appropriated by subsequent parkers.
The Kansas Governmental Fournal (January, 1952) reported
. that Denver experimented with a device designed to “erase”
- unused time. The device had a bar or treadle setinto the pavement,
parallel with the curb and approximately in the rmddle of the
‘parking space. This bar makes an electric contact ‘with the meter
" as.a vehicle leaves the space, lowermg the red flag and resetting” -
the meter. '
_ Middletown, Connecticut obtained parkxng meters w1th a dial
visible from only one side, and then installed the meters facing the -~
stores (away from the street). The chief of pohce reports these
" advantages:. o '
| 1. It permits the foot patrolman to watch the meters on his beat :
2. Motorist-shoppers can come to the store door or window to
‘check their remaining time. The meters have large dials.
3. Motorists are prevented or deterred from cru1s1ng to find -
free unexpired time on meters.

Meter Rates and Major Generators.

It is evident that a tendency is developing in cities to graduate"
meter-fee schedules so that spaces closer to major generators of.
parking would have higher rates or shorter time limits.

" Of 1160 cities reporting, 62 percent indicated no graduated

" fees or time, regardless of the location. But 21 percent reported

that although rates were the same on all meters, the permissible
time was shorter at meters nearer important generators. And 16
percent reported rates higher and time shorter near major gen-
erators.

. Special types of generators often are the reason for différent
rates or shorter allowed times. In this class are postoffices, banks,
- utility offices, and drug stores. The larger the city, the more,
probable is the use of short-time meters in these areas. E

The few fifteen- and thirty-minute spaces are generally located
at postoffices and banks; one-hour spaces are on the main street
(and core area in the larger cities) ; two-hour spaces form a ring
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around the one-hour spaces, and spaces on the fringe of the
central business district are unrestricted. This is almost invariably
the pattern, except that in some smaller cities the shortest restric-
tion is two hours. Thus whether cities have meters or not, the
tendency definitely is to graduate time restrictions (inversely)
according to the intensity of demand. :

Meter Revenues

Parking meter revenue is shown by the following data:

Table V-3 _
ESTIMATED ANNUAL REVENUE OF CurRB PARKING METERS*
. Estimated total
Population Estimated total ~ Estimated average annual revenue
group number of curb _annual revenue [from all curb
’ ) meters - per meter meters

Under 2,500 T 48,117 $42.28 _ $2,034,387‘
2,500~5,000 114,259 48.73 5,567,841
5,000—10,000 196,630 55.62 10,936,561
10,000—25,000 258,585 _ 67.43 - 17,436;387
25,000~50,000 144,823 74.80 . 10,832,760
50,000—100,000 123,325 _ 77.25 9,526,856
100,000—250,000 87,761 82.92 . 7,277,142
250,000—500,000 62,995 : 89.67 5,648,762

500,000—1,000,000 " 59,705 8234 4,916,110+
Over 1,000,000 | . 16,964 . 86.78 1,472,136
Total or average: 1,113,164 $70.48 $75,648,042

*As of January 1, 1952. “Parking Meters,’’ Bulletin 81, Highway Reseafch
Board. : . :

Amounts of revenue collected by curb meters may be em-
phasized or given morelocal significance by the datain Table V—4.

While theé figures in-the above table represent average cities,
there were wide ranges in the number of meters in cities of any
one group and hence in the revenues. For example; Marysville,
California, with a population of 7,826, reported an annual rev-
enue-of $50,212; Rockford, Illinois, population 92,927, reported
$194,445. The largest annual gross revenue reported for a single
city was $763,291, for San Francisco. o . .
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Table V-4

ANNUAL METER REVENUE IN THE AVERAGE PrAce* oF EacH PorurLaTioN GROUP

) Number of Average annual gross
Populatzon places havzng _ revenue per place
group curb meters’ ’ having meters **
Under 2,500 385 - " .$5,284
2,500~5,000 - 616 9,039 .-
5,000~10,000 ' 707 15,469
10,000—25,000 639 o 27,287
25,000—50,000 236 . . - 45,902
50,000-100,000 . 120 19,300
100,000—250,000 61 : 119,297
250,000—500,000 ~ " 22 - - - 256,762
500,000~1,000,000 ' 12 409,676
Over 1,000,000 5 ' 204,427
2,803

*Average city having meters. As of January 1, 1952.
**Based on data from Highway Research Board Bulletin 8r

New York City’s use of curb meters did not begin until 1951
and was not included in this study; but in 1954 it was estimated
that by the end of that year New York City would have more
than 26,500 meters in operation. All are on a ten-cent basis, and
average $180 to $200 per meter per year. The annual gross rev-
enue to New York City is estimated at more than $5,000,000.

In general, the larger the place ‘the greater was its annual
average gross revenue per meter, ranging from $42.28 in places
under 2,500 population to $89.67 in cities from 250,000 to 500,-
ooo (with a preponderant rate of five cents an hour). The record
annual revenue reported (American City, June 1953) for a single
five-cent meter was $256.65, at a fifteen-minute meter near a
public utility collection office in Toledo, Ohio.

‘ Use'of Meter Revenues :

In 1951, curb meter revenues, as reported by 1,1 52 places, were
used as follows: ,
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Table V-5

DisposrrioN oF Gross Curs PARKING METER REVENUES IN 1951*

Percentage of
Purpose for which revenues were expended gross revenue
Curb and offstreet parking
Parking meter program
1. Amortization of curb parking meters 7.5
2. Police enforcement 6.2
3. Meter repair and maintenance 3.9
4. Collection of meter revenue 2.0
5. Combination of two or more of 2, 3. 4 2.9
6. Miscellaneous expenses, meter program 0.6

Total parking meter program
Parking meter fund
Offstreet parking facilities

Total curb and offstreet parking -
Related purposes
1. Traffic control

w »N
o en '!“.0"9’9’
Lol {e] AN~

2. Street or highway improvement 2.5
General city purposes

1. General fund 38.1

2. Police department. 2.4

3. Miscellaneous purposes " L.y

Total general city purposes ’ 42.2

Combination of two or more of above purposes 3.8

Disposition not indicated : 11.8

Gross revenue for year 100.0

*Data from Bulletin 81 of Highway Research Board.

In New York City, the largest user of meters, the fee was fixed
at ten cents for the prescribed time-limit; and the law prescribes
that all meter fees be paid into a special “traffic improvement”
fund. The need for parking accommodations is so great that any
diversion to nonparking purposes is beginning to be looked upon
as undesirable in the public interest, as well as conflicting with
the legal justification for parking meters.

It is noteworthy that at least 20,3175 spaces and 165 lots were
provided by 1951 through parking meter funds in 167 places in
twenty-six states. It is in this direction that meters are making
a real contribution.
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Fines for Vlolatmg Meter Restrxctlons o

... The scale of fines for these violations, as reported for 195x by- ‘
.-, more than 1,100 cities, ranged from five cents to a maximum of - ‘
'$3 The most common flat-rate fines were $1, levied in 56q cities
ine forty-two states; and fifty cents, in 124 places in twenty- five
states. Among the fines varying with the number of offenses or
the time elapsing before payment is made the most' comihon
ranged from a minimum of $1 to a maximum of $2 to $100.

There appears to be significance in average revenue from fines

oo ‘per meter in use.

Table V-6

AVERAGE ANNUAL AMOUNT oF Fines COLLECTED PER METER . -

* Average amount of

Population group S ‘ . : [fines per meter
Under 2,500 . : $2.61 .
2,500-5,000 ' , _ .gwo0
5,000-10,000 T ST 414
10,000-25,000 ‘ o : : 6.92
'25,000—50,000 : Lo S LRI § 127 SRR
50,000—100,000 : . ' 1571 . !
100,000—250,000 - : : -7 4061

' 250,000—500,000 ) : . " 58.57
'. . 500,000—1,000,000 : : 31.66 |
""Qwer 1,000,000 o 23.62
- Average . - $12.33

Based upon the estimated total number of curb meters in use

" in the United States in 1951 (r,118,164) and ﬁpon the above "
' fine collections per meter, total fines for all meters in 1951 were

estimated at more than $16,000,000, equal to abo’u‘t 21 percent
. of the amount collected from the meters thermnselves. -
. Memphis, Tennessee formerly imposed a $1 fine for any length

- of overparking time and found that many motorists took advan-
. tage of this lemency by using the curb for all-day parking. Now,
" a fine of $1 is imposed for each hour of overparking.

P1ttsburg, Kansas has had good success with the use.of collec-, ‘

. tion boxes for overtime parking fines. Motorists find it more con-..
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venient and less embarrassing to put fifty cents into the envelope
left by a patrol officer and drop it into a nearby collection box,
than to hunt up the police station. ‘

Collection boxes are mounted on steel posts set back a few
inches from the meter line and slightly lower. The top of the box
is rounded to shed rain, and extends like a visor over a deposit
slot in the front; the bottom of the box is tapped for mounting
on the post with a lock-on device. Boxes are locked with the same
ﬁey that fits the meters, and, complete with lock and post, cost
$17.35 each. Pittsburg has a penalty box for each eight meters.

Service Life of Meters

When the Highway Research Board study was made it had been
only eighteen years since the first parking meter was installed,
and the great bulk of meters in use today have been installed
since World War II. Consequently, only limited experience data
are available, and estimates of meter service-life by various muni-
cipal officials should be judged accordingly.

As a general summary, for the majority of meters reported on,
without regard to type of meter, the estimated life was between
six and fifteen years. By five-year classes, the following percent-
ages were found:

Table V-7

SERvICE LiFE oF METERS

Average Percentage of total number
service ' of melers for which
life ' data were reported
(years)
05 9.7
6-10 ’ 55-2
1115 : . 22.7
16-20 6.0

Will last indefinitely 6.4

100.0
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It may be presumed that cities reporting an indefinite service
- life expected: that adequate maintenance and repair would make
. ‘that possible. ;

_ Analysis of the reports indicated that any dlﬂ'erences in the
service life of automatic and manual meters were so slight as to
be negligible for all practical purposes. The evidence also indi-
--cates no significant relationship between the size of the city and
the service life of meters.

Effectiveness of Parking Meters

N It is usually stated that the objective.in usmg meters is to reduce

overtime parking and increase turnover at the curb. F requently
it is assumed that increased turnover; following the installation
of meters, is proof per se that the meters have brought a benefit.

However, it has been demonstrated that the significant factors
or criteria in assessing meter benefits are: (1) proportion of over-
' time parkers; (2) proportion of avilable time used by them; (3)
average parking duration of these violators; (4) the turnover, and
(5) any improvement found in the first three of these factors .
" may be credited to the meters, but unless accompanied by im-
_provement in the others, may not constltute any net improve-

' *meént in conditions.*

* An improvement in turnover alone should not necessarlly be
credlted to the presence of meters, but an improvement in all
four factors is reasonably conclusive evidence of meter effective-
ness. C
Table V-8 presents data comparing the performance of parkers
in unmetered (posted) and metered zones of various time restric-
tions in fifty-eight cities throughout the United States. In most
of these cities, enforcement of meter regulation was slight, usually
confined to tagging only the violators indicated by red flags, w1th
little attempt to catch the meter feeders.

In these cities the metered spaces show markedly better per- -
formance in percentage parking overtime in three of the four
zones; in proportion of time used by violators i in two of the four;

4 Traffic Quarterly, April 1955.



CompaRriSON OF OVERTIME PARKING AT PosTED AND METERED SPACES !

Table V-8

of1

v . e N R ’ e ) ' . . . .. L
* "1 Cities having only posted spaces or only metered spaces (in each time restriction class).

9.6

Number of | Percent Percent of . Average hours Percent
cities having - Total parking space hours used overtime Turnover of
- Lones ~ number overtime in excess parkers difference
posted  metered . of . - o , - in
o ’ Spaces  spaces : cities  posted metered posted metered posted tnetered  posted metered  turnover
15-minutes 14 7 21 3.2 25.§ 36.7 409 110 0.80 12.5 27.3 118
'3‘o'-minutes 19 2 a1 308 410 377 507 7o - 122 95 138 47
.I-hour 12 1 23“_  22.3 18.2- 275 . 238 2.49 . 2.16 4.4 99 .29
2-hour - 10 16 26  24.0 61 26.5 . 9.9 417 371 42 88 110
All zones - ) 35 23 58. 243 »13.;?', 286 173 2.50 232 %I 3;5

- ONIIVd
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in average duration by violators in all zones, and in turnover in
all zones. For the group as a whole, metered spaces were 45 per-
‘cent lower in percentage of overtime parkers; 39 percent lower
in proportion of overtime used; 7 percent lower in-average dura-
“tion of violators, and '35 percent hlgher in turnover. Benefits in .
the 15- and go-minute zones are not conclusive, but in the one-

‘and two-hour zones, which include 96. percent of all metered_

" spaces, there can be no question.

Meters have undoubtedly brought definite benefits, whether
enforced or not, but enforcement increases these benefits in pro-
portion to its thoroughness. A corollary benefit is that regular
meter-spacing eliminates the crowding and congestion found at .

- unmarked and unmetered-curbs. Also, double parking is much .
less prevalent at metered curbs, perhaps because they suggest the ‘
- presence of enforcement (See Figures V-1 and V—-2) =
The task of checking parking time is much easier w1th meters o
since violations can be detected from a moving police vehlclev
and the laborious process of chalking tires is greatly reduced. It
is reported that only one-third to one-fourth the time formerly
required is needed to patrol the same area after meters have been

installed. :

Warrants for Parking Meters

In determining when or where parking meter-installation may’

be warranted, it is essential that the decision be based upon es-
 tablished criteria or pohcles and not upon the desires .of revenue-

- mmded officials. When used at the curb, the sole function of a - .

 rmeter is to monitor the use of parking space to prov1de the best
possible use of that space. :
~ Such a policy or set of warrants follows:®

1. The installation should be based upon and aimed at an. equxtable appor-
tionment of the available space-hours and not on the raising of revenue.
2. There should be ample evidence that, at the proposed location, the de-
mand for curb space exceeds the supply. The supply is not adequate unless, .
" at most times of the day, a small percentage, perhaps ten percent of the spaces. -
are open and available for use.

5 Burton W. Marsh, of the American Automobile Association, in ‘a paper pre-
sented at the 1948 annual meeting of the Institute of Traffic Engineers.
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3. It should be determined through study and analysis that it is reasonable
to have time-limited parking at the location and that from a traﬂic standpomt K
it will continue to be justifiable for some time in the future. '

4. Meters should be installed only where parking is otherwise legal and ad-
visable. In some cities the desire for extra revenue has led to encroachment
on parts of the curb where parking should be prohibited ~ too near intersections,
or where loading zones are needed. g :

5. The location of meters and their time limits should be 1ntegrated w1th
the areas of demand, ranging from 15-minute meters at the heaviest demand
spots in the core of the central business district to two-hour meters at its fringe.

6. Meters should be installed only to the extent that. will permit good 'en-
forcement by the police power available.

7. Meters should be used only where it is p0531ble to get full-mze stalls
preferably twenty-two feet.

8. There should be assurance, preferably. by ordinance, that meter révenues
in excess of costs be devoted to.betterment of the parking situation. While it is
true that this warrant has no direct relationship to the appbrtionmcnt or control
of curb space, it seems wise, from the public- -acceptance viewpoint, to assure
official sanction and support of the policy that net meter revenues be used to
help finance offstreet parking. In fact, the availability of such revenues greatly
eases the financing of revenue bonds for that purpose.

9. Meters should be installed only after approval of the city traffic engineer,
if there is one, or by the city engineer, to avoid mstallatxons whxch xmght pro-/.
duce bad traffic results.

An unusual installation of curb meters is used on Gulf Avenue
in Passe-a-Grille Beach, Florida. Gulf Avenue has no business’
establishments, but borders a long strip of bathmg beach on the
Gulf of Mexico; and ‘meters are used to allocate time for the
. bathers. The single row of meters is nearly.a mile and a. half long-
and has 395 meters. The fee is five cents per half hour and the
allowed time limit is two hours. Meters are ln effact from 8 A
to 7 P.M. every day in the year.

The Parking Meter and the Pukmg System

In addltlon to its usefulness in monitoring time restrlctlons and
promoting increased turnover at the curb, thc parking meter is
becoming an important member of a partnershlp or system com-
bining the legal, functional and financial aspects of curb and off-
street facilities. According to the Highway Research Board’s study

'
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of meters at least 212 municipalities in thlrty states are integra-
ting their curb and offstreet facilities.® This practice is usually
evidenced through allocation of all or part of the meter revenues '
to an offstreet parkmg program, or through a pledge of the rev-
- enue in a bond issue for that purpose.

The essential elements of this concept of a parkmg system are:

1. A parking problem must exist. -
-2. A system mechanism, under whatever name, must be authorized in its
' ‘essential features in state enabling legislation and in local ordinances. ’
3. All parking facilities under public control, at the curb and offstreet, must
be pooled. '
4. All financing and revenue operatlons must be pooled
5 The system as a whole should be planned as self-liquidating. )
6. Management of the system, acquisition, construction, operation and
.maintenance must be lodged in a responsible and qualified public body.
" 7. Need for parking facilities must be so urgent, authorizing legislation 50 -
sound operating plan so reasonable, and financing proposals so equitable,
_that the judiciary v w1ll approve of the whole program as legal and constxtutlonal ,

Commercial Advertising on Parking Meters
.
A movement has been growing in metered cities to place prlvate ;
advertising matter on parking meters, the municipalities involved
. sharing in the profits. In 1951, forty-nine cities in twenty-three
states reported they had such advertising, or had contracted for
it, on their meters. The rates vary widely, from ﬁfty cents to $20
' per meter per year,

The legality of this practice ancl 1ts wisdom from the stand-
pomt of public policy are yet to be determined, but it is clear that
it is not legal at least on the rights-of-way of the federal- a1d sys-
tems. ,
In one city (Philadelphia), where property owners on certain |
city streets have title to the fee of the sidewalks and brought suit .-
to enjoin meter advertising, the court ruled that “The city, in the’
 exercise of its police power, has the right to regulate and control
the said sidewalks for pubhc uses and purposes only, and that,
per contra, has no right to use or permit the use of said sldewalks’

8 Bulletin 81, Highway Research Board.
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for private purposes; and ' that therefore, the prlvate use whlch
the city and the intervening defendant propose to make of the
said sidewalks would constitute a trespass thereon, and would.
result in taking of property of plalntlﬁ's w1thout due process ‘of
law.”’

It is suggested that those contemplatmg an authorization for
commercial advertising rnatter on parklng meters read this de-
cision in full. : '

Policy Coneerning Use of Meters '

Installation should be made only after. a- study- to determine the
need for meters. S .o

An installation should be given sufficient pubhc1ty to acquamt
- the public with the proposed change. :

An installation, particularly the first in an area, should be for
a trial period. Meter revenues should not be looked upon as fees
or a tax, but as incidental to regulation. :

Enforcement should be uniform, thorough and. 1mpart1al but
reasonably tolerant. - :

Net meter revenues should be earmarked for. offstreet parklng

or items related to traffic control. : ' o

As matters of operational policy, parallel parklng curb spaces
should be no less than twenty-two feet long; time limits should
be set to meet the demands of parkers having destinations in the
v1cm1ty, with priority given to short-time parkers.

- The use of metered spaces without charge should be: permltted*
for dehvery and plckup stops for emergency service stops, ‘and
for 1uau1ug and umuacung if that prlvuege is not abused.

- Meters should be inspected regularly, faulty mechanisms re-
ported at once, and repairs made promptly

7 Chestnut Hill and Mt. Alry Business Mcn s Association et al v. The City of

Philadelphia et al. Decision filed January 5, 1954, reported in The Legal- Intellzgence, .
January 13, 1954, Philadelphia, Pcnnsylvama : . o



CHAPTER SIX

OFF-STREET PARKING

Introduction: From 1940 to 1956, U. S motor vehicle registrations
rose from g0 million to 65 million. Vehicle miles increased from
302 billion to 814 billion. This constant growth intensified the
" downtown parking problem. The glut magnifies the need for
parking space and creates more congestion downtown on streets.

While the curb supplies 88 percent of the parking space and
takes care of g3 percent of the parkers in small cities, curbs in
large cities provide only 16 percent of the space for about 50 per-
cent of parkers. More and more street space must be reserved
for moving traffic, and parking must be entirely prohibited on
many principal streets. And notwithstanding how efficiently offi-
cials regulaté curb-space to increase the turnover, the solution
in larger cities lies in two approaches: lessening the need by using
mass transit and fringe parking, and by adequate off-street space.

This chapter outlines the types of off-street facilities; types of
facilities in terms of ownership or sponsorship; the setup of facil-
ities; design; operation, and cost.

Location of Oﬁ'—Street. Facilities

The ceniral business district: Lots and garages serving parkers of a
central business district, seldom situated on Main Street, become
more numerous as the fringe area is approached. ‘
A specialized type of downtown parking area now appearing
in many cities is the “drive-in,” commonly found at. banks;
though some banks have provided space for a teller in a basement
beneath the sidewalk, to serve patrons at a specially reserved
curb space, a more recent trend is to install a side or rear-window
in the bank wall, using side-yard, back-yard or alley space for
cars to approach the teller’s window.
~ Abank in Austin, Texas, occupying the ground floor of a large
office building, has installed in the basement four teller’s windows
served by a special ramp from the street.

135
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Neighborhood centers: Small facilities, usually lots, are found
beside or behind small groups of stores on main traffic arteries in
areas outside the central business district, in cities of more. than:
50,000 population.

Fringe lots, used largely by long-time parkers, are found at or
beyond the fringe of the central business district. In small cities
they are reached only by foot. In large cities, usually over 500,000
population, they are served by shuttle buses or nearby transit
routes. A further discussion of fringe lots is 1ncluded in a later
section of this chapter.

. Commuter lots, developed at the terminus, or at suburban sta-
tlons of rapid transit lines, were installed by the Philadelphia
Transit Company at the city limit as a self-parking g10-car lot.
In the same category is the large lot developed by the New York,
New Haven and Hartford Railroad twelve miles south of Boston,’
where its main line intersects Route 128, a freeway-type of cir-
cumferential highway around Boston. All tralns express and
local, stop at this station.

" Shopping centers usually are near or beyond the city limits, in
cities of 100,000 or more, and are situated on large tracts adjacent
to large apartment developments or in the suburbs remote from
mass transit. Part of their attraction depends upon provision of
ample and convenient parking space.

Aurport carparks serve the major airports, and in large cities are
highly profitable.

- Industrial parking:-Large industrial plants are usually situated’
in suburban or rural areas not served by mass tran51t and requlrc

large parking areas for employees.

Types of Space Available

A parking study should produce an inventory and map-record
of existing facilities, a determination of space deﬁc1enc1es and
available or potential locations for new facilities.

Vacant lots: Most parking lots first appearing in a city resulted
from razed buildings. Often such lots are small, and. of shape or
dimensions that make efficient use difficult. Their haphazard
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location may have little relation to the demand. They do provide
added space until a more profitable use for the property appears,
usually one that will add to the parking demand.

City-owned land: Frequently, through obsolescence of a pubhc
building, by tax foreclosure, or by reclamation of property ac-
quired for other purposes, a city owns potentially vacant land in
the central business district.

In Temple, Texas, a Carnegie library occupying an entire
block next to the City Hall was destroyed by fire. Temporarily
the site was used as a drive-in market for farmers. Later it was
developed into 278 metered parking spaces. With fees of five cents
for two hours or thirty cents for twelve hours, the lot averaged a
turnover of 2.1, plus heavy evening use.

Outstandmg examples of the use of city property are the under-
ground garages built under city parks in Union and St. Mary’s
Squares in San Francisco, Pershing Square in Los Angeles, and
Grant Park in Chicago. In each case, the park and landscaping
were restored, and the high construction cost justified by the
“hot-spot” location and consequent heavy usage. :

The question of city subsidizing is not necessarily involved.
A project may be turned over to private enterprise for construction
and operation for years. If operation is by the city, the fees may
be adjusted accordingly.

Blighted areas: These may call for extensive demolition. Such
property, usually low-priced, may lead to larger, more efficient
facilities. Development of an’ attractive parking area may result
in rehabilitating adjacent property.

In Quincy, Massachusetts (population 83,000), mty-owned
marshy land behind stores on the principal business street was
filled and developed into a parking area with 560 metered spaces.
There was an immediate increase in business. Income from the
meters totalled $51,000 in the first year of full operation. Retail
sales personnel and the sales volumes per square foot doubled.

" Interior block space: A study of the business district of a typical
city revealed these facts:!

1 “An Economic Study of Interior Block Parking Facilities,” C. S. LeCraw,
Thesis, Bureau of Highway Traffic, Yale University.
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. In city blocks with separate interior-block land ‘parcels,
there is a differential in assessed.valuation between street-front
and interior property. '

2. The value of both front and interior property decreases as
the location increases in distance from the center of the city.

3. Savings in initial cost of land as high as $20 a square foot
resulted from using interior property 1nstead of street-front lots
for off-street parking.

4. Street-front property will, on the average, return six times
as much taxes as interior parcels of similar size and location.

5. Land values on streets with high traffic-volumes tend to-be
lower than values where less traffic exists.

6. Land values were high on streets with high pedestrzan vol-
umes.

7. Entrances to interior-block parking generally provide acces- -
sibility to maximum traﬁic and minimum mterference with
pedestrians. -

8. Itis possible to locate entrances and exits to interior facilities
on the ground level of bulldmgs without interfering with the use
of upper floors. »

Downtown interior property is the area behmd stores and
office buildings. Itis often blighted with outbuildings and rubbish,
yet within a hundred feet of valuable frontages. In older eastern
cities where blocks average from 150 to o0 feet square, rear areas
are small. In many midwestern or western cities, with blocks

-approximately 600 feet square;-there may be two-or three'more
acres interior space in one block. This may be purchased for far
lcss than the cost of curb {rontage. Where property owners co-
operate in a joint development, the added facilities provide a
valuable asset. In Quincy, Massachusetts, merchants installed
attractive rear entrances off the parking.

An example of interior-block development is the 510-space
ramp garage of the Zion Cooperative Mercantile Institution: in
Salt Lake City. (Figure VI-1) The only front property used i is
for combined entrance and exit.
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Figure VI-1. Interior-block garage of Zion Co-operative Mercantile
Institute, Salt Lake City, Utah.
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Commercial Facilities: Of more than a million spaces in lots
and garages in the United States, about eighty percent have
been provided by commercial operators. They rent vacant lot
land to organizations with chains of lots and garages.

Types of Off-Street Facilities

Merchants or Customer Facilities: These facilities as provided by
merchants primarily for their customers, may be owned and
operated by the merchants, or owned by them and operated by a
professional operator. They may. be-owned or leased by a mer-
chant group or landlord. They may be free or fee facilities.
Merchants are more aware that an important factor in sales
volume is moderately-priced parking within a reasonable distance
from their stores. -

Operating costs of merchant-owned facilities are often lower
than the cost of commercial facilities. Frequently they form an
accessory to a business, and because of increasing the sales vol-
ume, parking is offered free. A few years ago, the American Auto-
mobile Association reported that space provided and operated
by merchants cost only half as much per car parked as the cost
for private facility parking.

Merchant-owned and operated—free: Typlcal of this merchant-
operated class are the free self-parking customer lots. The Hecht
Company at Arlington, Virginia, operates a free customers’ ga-

-rage adjacent to its’suburban branch store. One of the largest
garages in the world, it has four levels, 1500 spaces, easy ramps,
one-way aisies, and self-parking. Each level connects d1rectly with
the store. :

Merchant-owned and operated—fee charged: An example Js the
510-space self-parking garage of the Zion Co-operative Mercantile
Institution in Salt Lake City. Rates are 30 cents for the first hour
and 20 cents for each additional hour, with a $1 maximum. Cus-
tomers’ tickets are validated for one hour’s free parking for a
purchase of one dollar or more.

Merchant-owned, professionally operated—fee charged In Rlchmond
Virginia, the 516-space Grace Street garage is jointly owned by
the two largest department stores—within half a block of both.
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It is operated by a professional operating chain, with attendant
parking—and no customer-ticket validation.

Validation: Stores not large enough to provide parking facilities
of their own arrange with a nearby commercial operator to accept
their customers at a predetermined rate, allowing an hour’s free-
parking for a store-validation. Some stores validate whether or not

a purchase is made. Some validate for any purchase, but often a
minimum is stipulated. Validation is commonly used at facilities
operated by merchants. ' ‘

Many merchants realize that competitively it is wise to make
parking available. One merchant, computing the average pur-
chase amount, the average number of purchases per person, dnd
~ the average car occupancy, calculated that new customers cost |
him only three percent of the customer’s gross purchase.

A validation plan started in 1954 at Washington, D. C., by the
“Downtown Park and Shop” organization is participated in by
98 percent of the downtown parking facilities and 225 business
establishments. These include stores, banks, beauty parlors, build-
ing and loan associations, restaurants, opticians, stationers, repair
shops, and collection agencies. Each business, regardless of size,
pays $5 weekly per place of business, payable quarterly in ad-
vance. This entitles it to display the Park and Shop insignia and
to be listed in the Park and Shop newspaper advertising. A mem-
ber business may purchase printed gummed validation stamps at
thirty cents each. When a customer or client presents a parking
ticket, the member firm pastes a stamp on it, for one hour’s free
parking. Each business sets its own requirement for validation,
and there is no rule on the amount a customer must purchase for
validation stamp.

Tenants’ facilities: Similar to merchants’ or customers’ parkmg
are those provided by property owners for their tenants or em-
_ ployees. These differ from customers’ facilities in that they are not
usually open for public use. Their space is largely rented on a
monthly basis or the charge included in tenants’ rent. An unusual
example is the “park at your desk’ structure in Washington, D.C,,
a complete ramp garage occupying the central core of a twelve-
story office building. A tenant may drive directly to his floor.
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Merchants’ cooperative action: Merchants and property owners
not in a position individually to provide parklng facilities may
increase their incomes by joint action—pooling separate interior-,
block parcels or by purchase or lease.

In Danbury, Connecticut (population 22,000), a merchants’
association owns and operates a 250-car parking lot in the down-.
town area, open twenty-four hours a day at no charge. There are
no attendants except for routine policing by the city police. The
cost is met by small assessments w1th1n the organization, and
occasional aid from the city.

The Downtown Merchants Parking Association of Oakland :
California (population 385,000), was formed in depression years
by far-sighted merchants and property owners. By 1954 the
association operated six lots. These ranged from sixty to 242
spaces, and a 570-space garage, within 600 feet of the prirllcipal'
generators. Although the properties are leased, six are owned by
merchants or property owners who benefit by their existence.
The garage is owned by a subsidiary or affiliate of theassociation,
which financed the land purchase and garage construction by
selling shares of stock to merchants and owners. The garage is
leased to the association for operation.

The facilities of the Association totaled 134.4 spaces in 1954.
Current charges were fifteen cents or one validated ticket for the
first hour and fifteen cents each hour thereafter, with night park-
ing (at two stations only) at 35 cents. In 1953, the combined
facilities parked néarly 1,300,000 day cars (84 percent valldated)
with an average daily turnover of 3.9, and 71,000 cars at night.
The average cost to members was about three cents per valida-
tion. :

Another type of cooperative effort is a commercial garage in
Sioux City, Iowa, where the normal parking fee is twenty-five
cents an hour from 8 a.m. to 6 p.M. By arrangement with a group
of merchants and professional men, shopper-parkers visiting any
of their establishments are given a coupon good for one hour of
parking for each purchase of $5 or more. A customer having

‘several coupons may park for as many hours, or may collect a
refund of twenty-five cents at the garage for each unused coupon
if presented on the day of issue. At the end of each month the
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garage bills each merchant for the number of coupons used, at
twenty-five cents each. Merchants say the system is both effective
and inexpensive. The 400-space garage has a dally turnover of
better than 3.5.

Euven strictly private facilities help to relleve congestion. They are
provided by business establishments, office buildings and indus-
tries for the exclusive use of their own personnel, sometimes for a
small fee but usually free. The distinction between these and cus- -
tomers’ facilities is that they are strictly reserved for certain

" persons and not available to the public. Common examples ‘are

the spaces reserved for officials at public buildings and the area
" for doctors at hospitals. An extreme case is the Pentagon in
Washington, D. C. with some 9,000 reserved spaces.

Municipal Facilities

- It is sometimes urged that municipal provision of off-street facil-
ities has succeeded only in a few cities and by spectacular means.
Actually, municipal parking facilities are widespread. In 1946
_some 280 cities, over 10,000 population, reported having 570
mun1c1pal facilities with 75,000 spaces. In 1955, there were 685
cities, over 10,000 in population, with 2149 municipal facilities
 totaling 229,000 spaces. While there have been noteworthy proj-
" ects in some of the largest cities, fifty-two percent of the facilities
were in cities of less than 25,000 population.

Parking was free in forty-three percent of the facilities.(princi-
pally under 25,000 population), fifty-two percent were metered
and fivé percent unmetered charged a fee. The median number
of spaces, by size of city, was: ‘

Population " Spaces
10,000~ 25,000 194
25,000~ 50,000 272
50,600~100,000 411

100,000-250,000 - : 300

Over 250,000 ' 1,037

In 1950, the Regional Plan Association, surveyed- accomphsh-
ments in the New Jersey-New York-Connecticut metropolitan
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region.? Eighty-four municipalities were questioned. Of these,
sixty-two places (74 percent) had established, authorized, or
had in process municipal parking facilities.

Among the significant findings of this survey:

The average city had a population of 24,337.

Fifty-seven of the 62 places were under 50,000 in population.

The average number of municipal facilities per city was 6.8.

The average number of municipal parking spaces per city was
445- :

The average number of municipal spaces per 1,000 population
was twenty.

Eighty percent of the facilities charged no fee.

Seventy-two had no time limits. ’

The average city invested $6.64 per capita on offstreet parking.

Lots built between 1945 and 1950 had an average capacity of
148 spaces. The land cost was $326.50 per space, the improvement
cost $192 per space. The total cost $518.50 per space. Land cost
ranged from 6c to $6.20 per sq. ft.

Municipally -owned and operated facilities: Since parking is free in
forty-three percent of the municipal lots and is metered in fifty-
two percent, it is obvious that nearly all such lots are entirely
under city operation. The number of municipal garages is rela-
tively small. City-owned and operated are the 500-space garage
in Bridgeport, Connecticut, and the g20-space continuous-ramp
self-parking garage in Grand Rapids, Michigan.

Municipally owned, privately operated: Some cities, although build-
ing and owning their garages, prefer to have the operation han-
dled by experienced operators. In this class are the 1050-space
municipal garage in Hartford, Connecticut, and the Boulevard
and Third Avenue garages in Pittsburgh, Pennsylvania.

Joint or Cooperative Action

There have been many instances of parking space cooperation
between municipalities and merchants or private enterprise, to
the advantage of all concerned.

2 “Adequate Parking in Business Areas,” F. P. Clark, Traffic Quarterly, April 1951,
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o The Telegraph Avenue business district, close to th‘e'Universi“t_y

" .. of California in Berkeley, had a serious deficiency in parking space.

Merchants in the area approached the city council for assistance,
- but found that curb parking meter funds were inadequate, and'

- that use of municipal credit was impossible (since. the proposal .

. was not city-wide), so a joint arrangement was suggested.

." When a 1oo-space lot was found, .the city agreed to- finance -
- one-half, the merchants one-quarter, and nearby property own-"
‘ers one-quarter, since all would benefit.

.. A “contribution: district” was established by the Department
of Public Works, to include all merchants and property within .
- 800 feet of the site. The cost was $127,750 ($1,277 2 space). The

" twenty-five’ percent ‘share of the merchants was proportioned

* according to gross income, ranging from $12 a year to $240 a year
for ten years. The twenty-five percent share of the property

'+ owners was proportioned according to assessed valuations, over

a ten-year period.
The total cost, including meters, was $160,800. Based on the
 first six months of operatlon the receipts and expenses were:

Meter revenue ) ‘ $8 000 -
- Expenses: Meter collection § 8%

Enforcement. = 1,418

Electricity 420 ‘

Taxes 528

Maintenance, etc. 247 = 2,500 -
Annual net revenue ' $5,300

The advantages of the Berkeley plan are that the city has'title
“to the property, insuring its continued avallablhty for parklng, :
- the property remains on the tax rolls and the meter revenues pay
the taxes, and reasonable fees are assured. ‘

Citizens and city cooperate: When the need for more off-street space
‘became evident in East Lansing, Michigan, ‘the city purchased -
: two parcels of land and opened a small lot, ﬁnanced from curb
“meter revenue. . :
_ “The meter revenue was not sufficient to finance an expanswn
A group of businessmen purchased or leased three additional lots
for $200,000 providing 173 more spaces. The city council pays a
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monthly rental, payable solely from meter funds, for a five-year
period, during which time it may purchase the property at the
same price. With the cost of the property fixed, the city council
plans to sell revenue bonds to enable purchase of the lots, re-
imbursing the businessmen.

City cooperates with a merchant: The Fox Company at Hartford,
Connecticut, leased the land from the city, built a 650-space
self-parking garage, deeded it to the city, and then took it back
on a twenty-year lease, at the end of which it will revert to the
city. Because of its location at one edge of the business district,
the garage is used primarily by Fox customers. About fifteen
percent of the users have other destinations. The fees are com-
parable with other facilities, and there is no validation.

Los Angeles Pershing Square garage: An example of cooperative
effort is the 2000-space underground garage in Los Angeles.
Pershing Square is a park occupying an entire block in the heart
of the city’s retail area, where the demand for parking space is .
critical and land values extremely high. The city was unwilling
to sacrifice the attractive park, but leased the underground rights
to-private operators who built and operate the garage and pay
yearly rental to the city under a fifty-year lease. The park was
fully restored and landscaped.

Location of Parking Facilities

Ideally, every driver could park near his destination. In some
cities there are cases where all persons bound for one large build-
ing—perhaps a hotel, department store, or theater—can park in
an adjacent lot or garage—a difficult standard to meet on either
a physical or an economic basis in crowded cities.

In Miami, Florida, a large department store is, on an average
. weekday, the destination of more than g700 drivers with an
average parking duration of more than two and one half hours.
These parkers would require a garage of 1500 spaces, a structure
of four levels filling a block situated on the most highly assessed
land in the city, occupied by activities creating heavy parking
demand. -
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‘ Comprehensive parking studies, of the type describedinChapter
111, have been madé in more than 1oo cities in the United States
ranging from 10,000 to more than 1,000,000 in population.
Figure I1I-4 (Chapter III) shows the space deficiency in a city of

100,000 population. In a large part of the central business district

* there is more parking space than needed. Space deﬁc1ency occurs

in only twelve of the thirty-nine blocks, but these form the core

of the district.

In the core of many cities, traffic demands have caused the‘

removal of nearly all curb parking spaces, and the land values -

are usually too high to permit off-street parking.

Space deficiencies are in the core: That is the situation, in the central .

" business district of nearly every city—a core where there is a de-
ficiency of parking space, surrounded by a fringe that has more
-space than needed. Also in most cities the surplus space in the
fringe is more than enough to balance the deficit in the center.

The central business district as a whole has enough parking space

but not where it is needed. In small cities there may be a space
shortage along Main Street, but space enough on the side streets,
not far from most destinations. But as cities grow the core grows
also. In St. Louis, it is about 1400 feet from the core to an area
where there is surplus space. The factor of walking distance is
perhaps the most critical factor in locating a facility ; for if walking

did not have to be considered, selecting lots or garages would be E

'no problem.?

No flat statement can be made as to how far people will walk
after parking. As cities grow larger, parkers accept greater walk-
‘ing distances, and no matter what the size, there are parkers
unwilling to walk more than a block; others will walk 1500-2000
feet if necessary. ‘

Table VI-1 summarizes data on average walking-distances in

cities of several population groups. Table II-18 shows that in ;.
each population group the majority of parkers are in the shorter

- distance groups.
These ﬁgures show how far parkers are walking, the distances

3 “Walkmg sttances in Parking,” R. H. Burrage, 1954 Proceedings nghway
Research Board.



Table VI-1

AVERAGE WALKING DisTANCES OF PARKERS AT VARIOUS TYPES OF FACILITIES, THE PERCENT PARKING JLLEGALLY -
AND THE PERCENT UsiNG PAy OFF-sTREET FACILITIES

Population group
(urban area)

Under 25,000
(Avg. 13,332)
25,000—50,000
(Avg. 33.388)
50,000—100,000
(Avg. 82,683)
100,000—250,000
(Avg. 164,545)
250,000—500,000
(Avg. 399,043)
Over 500,000
(Avg. 880,145)

Type of parking
) All
Curb Off-street legal Parkers
Number curb & ‘using pay
of All of - Illegal All  Illegal off-street
cities  Free Pay  legal  Free Pay All  street  curb  parkers parking  facilities
Feet Feet Feet Feet Feet Feet Feet Feet Feet  Percent Percent
4 . 215 158 158 208 139 201 11.2
8 421 306 338 266 491 ' 315 311 184 285 8.0 3.9
3 454 307 35¢ 255 588 358 355 202 344 6.2 5.2
6 428 387 395 283 660 521 438 192 T 426 7.0 - 8.9
4 482 527 512 365 851 715 614 2470 581 9.3 29.9
5 612 352 799 420 621 204 564  13.6% 24.3

* 19.4 tor cities over 1,000,000.

516

543

gb1
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becomlng greater as conditions become more severe with in-

- creasmg population. It might be argued that since people do walk

- + these dlstances they are acceptable. But these data come from

“studies of cities dissatisfied with existing parking conditions, and

‘with evidence of much illegal parking by motorists who risk ﬁnes

rather than walk several blocks.
Better enforcement will increase the load on legal spaces and
‘stricter time-checks w1ll increase both the turnover and the total .

... users of curb- parklng Yet additional spaces must be off-street,

and these, to improve parklng conditions, must have shorter
walklng distances. '
- In most cities, added lots or garages are planned as pay facilities,

B and it is therefore advantageous to examine parkers’ walking -

habits.

The average distance ranges from 491 feet to about 851 feet, ‘

a becoming greater as the city grows. Table II-18 shows that the -

majority walk less than the -average distance. A more realistic
figure to use, therefore would be the median distance (ﬁfty per-

' cent walking further, fifty percent walking less).

These median distances in Table VI-2 are suggested as starting

. criteria but not to be used arbitrarily. Their application requires

judgment. A greater distance may be acceptable because of other
favorable factors, such as a wish to accommodate long-time

' parkers, the frequency of other generators between the facility,.

" and the core’s demand-center, or a low-fee schedule. At a muni--

cipal parking lot in Providence, Rhode Island, the average walk-
ing distance is 1,590 feet. The explanation lies in the low fee—
five cents for two hours, fifteen cents for four hours.

A walking distance of less than the median is desirable if the

service is for shoppers and other short-time parkers; if pronounced

_grades come between the facility and the center of demand; if

much of a gap intervenes between the facility and the nearest

. | generators, or if there are poor crossings, busy intersections, rail-

" road grade-crossings, bridges or similar psychologmal barriers

along the pedestrian paths. Walking distances must be measured

" as the parkers would walk from the facility to éntrances of the "
‘generators. ' -
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Table VI:2 .

AVERAGE AND MEDIAN DisTANCES WALKED BY OFFSTREET-PAY PARKERS G
IN SEVERAL POPULATION Grouprs

Population group . Range . . Average : Median
(urbanized area) by cities . distance .1 distance
Feet © . Feet . Feet
Under 25,000 —_ , —_ -
25,000~ 50,000 112956 CLo491. . 345"
50,000—100,000 - 482725 " . 588 T 490
100,000-250,000 ~ 339-8s58 660 530
250,000~500,000 716-8g5 - ' 851 . | 740
Overs00,006 '~ y26-929 T 730

* Rangc of average among cities of each group. Data from U S. Bureau of
Public Roads.

Orzgms of parkers an mﬂuence In some cities it is found that a
preponderance of the shoppers.and other short-time parkers come
from a few parts of town, or directions. A facility. situated on the
side of the business district toward their origins will have more
attraction and make less congestion than a location requlrlng .
trips through the district and a walk back.. . 4

Street-traffic pattern an influence: When a city has a belt hlghway
skirting the business district, a parking may loglcally be placed
between the belt and the core of the district, preferably on an
important connection between the two, on its right-hand side
inbound. It is desirable to have entrances and exits for rlght turns

“into traffic:’A location running”through™a “block between' a2 pair
of one-way streets will permit cars from either direction to enter
and leave without crossing trarnc Access to a rear alley may ac-
comphsh the purpose. o

In many cities, expressways or freeways are bemg built that

~skirt the core of the central business district to expedltc the

through-traffic, to serve the core, or both. These arterials gener- .

ally have grade separation structures. ' ‘
Construction of these highways often’ presents an opportunlty
to include parking facilities and their integration with the traffic
plans. Examples are parts remaining from rlght-of-way taklngs,
areas within large interchanges (requiring additional separation
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structures), space beneath elevated structures, and covered space
over depressed routes. It is desirable to build parking facilities
" adjacent to and directly connected with the arterials or express-
ways. In this case it is necessary to have deceleration and accelera-
tion lanes and ample reservoir space, to prevent backup on the
highway.

Mid-block location best: Corner parcels in blocks are hlghly de-
sirable for merchants, and consequently carry higher assessments.
Mid-block locations are best for parking facilities, preferably at
least 150 feet from intersections, to avoid interference with or from
the intersection traffic control. An entrance or exit near an inter-
section can easily be blocked by back-up traffic at a stop light.

Pedestrian volume is a factor: High pedestrian volumes are-a better - -

. index to high-value areas than high traffic volumes—and the
high-value areas are generators of heavy parking demand.

Topography has a bearing: In a business district situated on level
ground, a garage or lot on a steep grade is at a disadvantage
because of extra walking effort required. But in a city where resi-
dents are accustomed to grades, as in Seattle or San Frarcisco,
a sloping location may be an advantage to a garage or lot, in that
direct access may be possible at different levels without ramps or
elevators. '

Interior-block and rear lot parcels: Advantages of these areas have
been stated earlier. Such locations require only enough street
frontage for an entrance drive or arcade, provide minimum inter-
ference with the continuity of store frontage. ‘

In much the same class and equally desirable are block-rear
parcels in rear of stores, especially when abutting stores have rear
entrances: An outstanding example of this type of development "
is that of Garden City, New York, which has perhaps the best
planned, most convenient and most lavish provision of parking
space. Every store or business establishment has a parking area
abutting in the rear, and the majority have rear-door access and
show windows. Figure VI-2 is a typical example.

Multi-purpose locations: A parking facility convenient to the
retail area may enjoy an excellent turnover, but its use may be
largely confined to business hours. A location serving stores but
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Ficure VI-2. Municipal Parking Lot, Garden City, N. Y.
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convenient to a theater, hotel or restaurant can increase its in-
come through evening and overnight uses.

Size, shape and dimensions of available parcels: A parking lot has
in theory no minimum size. Any vacant space or back yard may
be so used. Many small, irregular areas are used for private
parking, but areas intended for public use, free or fee, are not
normally considered as parking lots unless they accommodate
a minimum of ten cars. Records from a number of cities indicate
the average public lot has about eighty-two spaces (20,000-25,000
square feet) and the average private lot about half that number.

Rectangular areas are preferred, irregular areas avoided if the .
area is small. Many layout designs are sultable to an area of 5000
square feet with normal proportions. . "

For ramp garages, it is generally agreed that, because of the
space required for ramps, an area 100 by 120 feet is the minimum.
Some. mechanical garages can be uséd on a plot as small as".
twenty-five by eighty feet.

Capacity limitations: Some locations in larger cities justify large

facilities. Yet there is general agreement that it is desirable to
have several smaller facilities strategically distributed through an
area. Self-parking ramp-garages should usually not be more than
five levels above ground.
A 1200-space self-parking garage, opened in San Francisco in
1955, has eleven levels, ten above ground. When this volume was
written, no definite conclusion could be reached on the use of its
upper levels. Where demand is heavy enough, other space scarce,
and rates low, parkers will likely accept the added height.

Larger garages, under attendant-parking, often are slow on
deliveries because of the travel time involved, and contribute to
traffic congestion when accepting or discharging peak volumes
of patrons. Smaller facilities, better dlstrlbuted involve shorter
walking distances.

Character of neighborhood: Many facilities have failed in their
objective simply because the only apparent reason for their
location was cheap land. Parkers avoid run-down or slum areas
because of the danger of theft or vandalism, and they dislike
walking through such areas to or from a facility. '
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The primary criterion in selecting a location is proximity to
large generators of parking’demand, but other things equal, a
location is better if its patrons walk past other generators on their
way to the center of demand. _

Fringe lots: A fringe parking lot is one not in the central business
district, but at its fringe or farther out. In small towns, such lots
may be a block or two from the main street, while in large cities
they may be beyond usual walking distances and linked by mass
transportation. They are located with the idea of relieving both
traffic and congestion by intercepting parkers before they reach
the business district. - '

Types of fringe parking have been tried in some cities, and
although successful in some cases, acceptance has not been wide-
spread. More and more persons in postwar years depend upon
the automobile for travel exceeding a quarter of a mile. They de-
pend less upon mass transportation unless induced to by a con-
siderable advantage — a substantial saving in cost, a prohibition, .
or another compelling circumstance.

A study of case histories of fringe parking shows. the factors
involved. It appears to have been demonstrated that success for
a fringe-parking-plus-transit operation may be expected only in
the presence of a combination of favorable factors: . -

(a) There must be a large population centered in the area.
The ventures which have survived are almost entirely in cities
with populations over 500,000. .

- (b) The lot should be located on and have direct access o az'
maJor artery leading to the business district, or at a termmus of
a Laplu transit line. :

(c) The lot should be far enough out to be situated on low-cost
land, yet close enough for the transit travel time to be no greater
than by private car. If the lot is to serve all-day parkers, it can be
a mile or more from the center, but a lot to serve shoppers must
be nearer or have good rapid transit service.

(d) The parking fee plus.the two-way transit fare must be ap-
preciably less than the cost of parking downtown for an equivalent
period.

(e) Usually the parking fee at fringe lots is either low or free.
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In some large cities it has been found worth while either to furnish
free parking or to subsidize the transit service.

(f) If the lot is near any local generator of parklng demand
the fee schedule should give preference to the customer using the
parking and transit combination. ' :

. (g) The transit service must have a stop in or immediately
adjacent to the lot, and must offer fast and frequent service during
rush hours — and all day if the lot is for shoppers. Only-a large lot

‘can support special, frequent and all-day. bus service. If the lot
- adjoins a regular transit line with good service, it may be made to
serve all-day parkers by a few special rush-hour buses.
. One of the oldest, largest, and perhaps the bestknown fringe lots
is the 2400-space municipal lot at Lake Erie, less than a mile '
from the central business district in Cleveland. Parking is free,
and the bus fare ten cents or six for fifty-five cents. The lot is
served by three loop bus lines, with three to five minutes headway
in rush hours, and six to nine minutes in off-peak hours, from
Monday to Saturday from 6: 30 aM. to 6 P.M. (9:40 P. M. on
Mondays)

Design of Parking Facilities

The usefulness and success of a parking lot depend largely on
various factors that enter into its design. The principal factor,
location, has been discussed in the preceding pages. Consideration
. must also be given to the boundary conditions, entrances.and
exits, geometric layout of stalls and aisles, operating plan, topog-
raphy, drainage, surfacing or paving, lighting, enclosure, pedes-
trian walkways, local zoning ordinances and landscaping. -
Types of parking lots: Lots may be classified as to
1. Topography ‘
a. One-level flat lots. Most are in this class
b. Multi-level
2. Operation .
a. Attendant-parking
b. Self-parking
¢. Mechanized. Devices, found in some attendant -oper-
ated commercial lots, similar to hydrauhc car lifts,
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which permit lot capacity to be increased by using
multiple levels :

3. Fee Practices

a. Free
b. Pay
. (1) Collection by attendant
(2) Metered
(3) Honor system (fees. dep051ted in box)
(4) Toll gate

Boundary conditions: Lots and ‘garages in built-up areas must
usually be built on parcels of land as they are found. In nearly
every case there must be some adjustment of the ideal lay-out to
make the most of available space and shape.

It is necessary to determine the points where pedestrian access
may be permitted to adjacent property, abutting stores, streets
and alleys, and other points or areas where vehicular access must
be available to store delivery entrances or loading docks. Topog-
raphy of the parcel may require excavation or grading to a level
surface, or it may permit terracing and the use of multiple en- .
trances, or, if used ‘“as is,” it may require some adaptation of the
layout plan. Drainage should be provided, and a plan for snow
removal where necessary. : :

Surfacmg or paving: Dramage grading and dust-prevention are
the minimum requirements.

Marking and signing: Proper signing and marking have an im-

-portantinfluence on efficient operation. Stall-marking lines should -
be used for any pattern and are essential for any anorle—parking

stalls—two 3-inch or 4-1nch lines with diagonal striping or cross-
hatching between, forming bands two feet wide—are more effec-
tive than single lines in inducing orderly parking. In large lots,
directional arrows are necessary wherever there is one-way travel,
and signs indicating exits.

lllumination is a requisite when a lot is to be used after dark,
to prevent damage to vehicles, pilfering and vandalism, and
injury to pedestrians.

Landscaping: Border strips should be prov1ded for screemng
in the form of hedges or fences, particularly where lots border



FIGURE VI-3. Pedestrian walkway adds safety.
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residential areas, and dividing or channelizing islands may be .
used for ornamental planting and shade trees.

Local zoning ordinances should be examined. In many cities these
include provisions or restrictions concerning curb cuts, drive-
ways, set-backs, fencing, surfacing, illumination, even landscap-
ing. Parking areas may be subject to the same setbacks as buildings
on the street, particularly in residential areas.

Pedestrian walkways require additional space, but are desirable
for safety and in bad weather they provide a dry and protected
pathway. Figure VI-g shows the excellent walkway provided in
a Davenport, Iowa municipal lot.

Where a walkway has parking on one side only, a minimum
width of five-and-a-half feet is desirable, or six feet if between
two rows of parking.

Operating plan: The parking or operating characteristics that
have a definite influence on the design of a facility include:

1. Choice between attendant-parking and self-parking. Where
cars are to be parked by attendants there are several factors which
enter into space requirements.

a. Attendants are skillful at parking in close quarters.

b. Attendants customarily back cars into spaces, this ma-
neuver requiring less aisle width than head-in parking.

c. Attendants can get out of cars parked in narrower spaces
than self-parkers readily accept.

d. With attendant-parking, cars may be parked two or more
deep—*‘stacked.”

As a result an area laid out for attendant-parking requires
only sixty to eighty percent as much space per car as self-parking.
A more extended discussion of attendant-parking vs. self-parking
is included in a later section of this chapter.

2. Length of parking times.

a. In high-turnover lots, such as those catering to shoppers,
attention must be given to fast handling and easy circulation;
hence, wider aisles, one-way movement, easier turns, less “‘stack-
ing.”

b. With attendant-parking, cars likely to be parked all day
can be parked two-deep.

There is a belief, among some operators, that a full lot or
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- garage or a high degree of occupancy through the day is an ideal

condition for “good business.” Actually, since a great majority
of pay facilities charge a higher rate for the. first hour than for,
additional hours, a high turnover is more lucrative than a hlgh

‘occupancy.

For example, assume two facﬂmes each charging. thxrty-ﬁve
cents for the first hour and ten cents an hour thereafter: S

Facility No. 1 Facility No. 2
" Usage 200 for 4 hrs., 65c . $130 Usage 400 for 144 hrs., 45¢ "$180 -
Cost 200 @ 20c 40 Cost 400 @ 20¢ . 80
AETURIN _; Net $ 90 © Net . $Ioo
B Occupancy *800/1600—50% o Occupancy *600/ 1600—-37 1/2% :
Turnover **200/200 = 1 Turnover **400/200 = 2

*QOpen for 8 hours. } ' S ’ S S
, ‘”"Capacnty 200 spaces. S v
3. In metered lots, space must be allowed for meters and com-.

) fortable access to them. Where fees are to be collected manually,
either the entrance and exit muist be together or an extraattendant

will be required.
. The geometrzc layout: The basic unit of de51gn for any parkmg

k facﬂlty is the parking space or stall. Based upon today’s cars, the

minimum size of a space can be no smaller than the overall
dimensions of a car, about six feet four inches x seventeen feet '
nine inches or 112 square feet. Using a unit only slightly larger

than this, it is possible to pack a lot, but it is unnecessary to com-

ment on the undesirability of such a practice. 4
" There is a minimum turning radius for every car, rangmg from!'
‘twenty-one feet to thirty feet, although sharper turns may be

negotiated by repeated maneuvers. This affects the w1dth of aisle

" required. " | L '

The establishment of criteria for the details of de51gn must
include consideration of space needed to permit opening car’

B .doors, of the human equatlon, the relative skill of attendants in -
' comparison with that of self-parkers, the likes and dislikes of the :

average driver, and a “‘margin of safety.”
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' Good de51gn should., recogmze that true eﬁimency is by no, ,
means measured by the.number of cars that ¢an be packed into
a given area. Satisfactory operatlon and financial success requlre
that' consideration: be given to: every factor which can 1mprove' ’
the speed and quality of service, the internal movement the ease
of access to and from the street, thé amount of. car’ maneuvermg,
the turnover, the convemence of the parkers and the securlty
of the cars. e C

Desrgn C
This volume has been prepared primarily as a gulde The desxgn'
criteria shown are considered sultable and desrrable under normal
conditions for an average lot. o ;

It is realized that-in some- types of spec1a1 use fac1ht1es for lack
of space or economlc reasons it may be desirable and justifiable -
to resort to special measures to meet, special or unusual require-
ments. Such steps are not desirable ‘in’ normal type fac111t1es
partlcularly those catering to the pubhc '

The unit space:. Because of the extra space. requlred by the wide: - .

openmg doors on modern cars, the unit space for self-parkmg has
become at least eight feet six inches wide by eighteen feet long,
although thls width may be reduced to exght feet with attendant :
parking, '
Aisles: Aisles should have sufficient w1dth to permlt parkmg or
removmg a car without, forward-and-back. ‘maneuvering. The
space required depends upon (1) sizé of ‘the-car,; (3) ‘dimensions
of stall (3) type of parklng, (4): turmng characteristics of car,
(5) direction of parking {(head-in or uacx-m) and (6) necessary
clearance between the car. belng parked and cars.in, adjacent or
opposite stalls, : cL
-The most authoritative’ reference on this sub_]ect is the Tmﬁc *
Design of Parkzng Garages,* the ﬁgures ‘and recommendatioris
given here are largely based upon that text and do not represent: :
the minima under attendant-parking or by professmnal operators ,
that text should be consulted if greater detail is desired. o
Entrancer and exits: To reduce. interference with 51dewalk and

419 57 edition, by E. R. Rlckcr, ‘Eno Foundatxon
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street traffic, the number of entrances and exits should be kept

" to a.minimum, but sufficient to accommodate peak hour require-.

ments, and it is desrrable that entrances and exits be separated In
‘ many cities local-ordinances include regulatlons concerning curb

.cuts and driveways. Fi igure VI~4 shows entrance and. exit’ dlmen- !

sions as suggested in the Traffic. Engmeers Handbook A combmed
" entrance and exit should be at least 26 feet w1de at the property
line. = Co S .

Design vehicle: The des1gn data herein are based upon the per- :

formance characteristics of a “de31gn vehicle,” which is not an.

'+ gverage vehicle, but one with dimensions atleast as. great as, those '

_ of the majority of cars being'manufactured in 1956. The crltlcal
~ " dimensions of thedeslg_n vehxcle are ShOWl):'lmlvn Figure VI—5

“

Table VI-—3
. Symbol . Dzmenszon o " Value -
L  Over-all length o ' “ T 4 '
W Over-all width o o 66"
. B Wheel base Cool 1067 .
". . Of  Front overhang v ST gl
Or" Rear overhang L T 46"
.Os Side overhang - . 9"
_tr  Reartread B cLo L 5.
tf  Front tread ' oo R /
r Min. turning radius, inside rear wheel . 13 8”
Y : inside front wheel . 173" .
SO RS T outside point, front bumper. 233" '
R Tl : ‘outside point, rear bumper- Ig'g” ‘
bf  Bumper depth from maximum turning point, front 12"
br

)

Bumper depth from maximum turning point, rear . * 8/

“Angle of par/ting Spacesih alotorina garage'rrra;be parallel |

 to the wall, curb or aisle, at an acute angle to it, orat a right angle
"and the choice made will depend largely upon’ the shape ‘and

dimensions of the available area. Figure VI-1 gives the data for -

- parallel spaces; and Figure VI-6 and Table VI-4 show the space ~

requirements for various angles of parking, and make it ev1dent
‘that the more acute the angle of parkmg, the greater the. propor-
tion of space wasted. ‘ g

- Direction of parking: Cars may be elther headed “in or backed-m

i
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| L A—y
PROPERTY i AisLE " ! PROPERTY
‘LINE i . | LiNE
| A
. w > B
ENTRANCE OR ExIT WaLk
" EXIT | ENTRANCE
A B w w
99" 46" 116" 149"
l 0'6/’ 516’[ 10’9” ]4'0’!
] l IO'I : 76'6II l 0’0'[ . 1316”
NOTE: Table gives curb returns required to permit a car 116" 76" 96" 180"
traveling one foot from the curb to make the turn 12°0” 86" 93" 126"
into the parking lot aisle and miss any parked cars’ 19'3” 96" 90" 193"
by one foot. Exit dimensions permit the reverse of - -
that movement. : 124" 106" 8'9” 122"
12’57 116" 86" 1217
1216ll 12I6Il 8’3'[ 1210H

Figure VI—4. Exit and Entrance Curb Returns for Lots.
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Table VI-4 '
RECOMMENDED-STALL AND AISLE DIMENSIONS

Depth C
Angle  Direc- Width of stall Width  Unit Width . Number — Area®
of tionof - of perpen~  of  parking of stall  of stalls  per car
parking  parking Stall  dicular aisle  depth  parallel in sq. ft.
' to aisle ' _ to aisle  distance

30° Drivein 8 . 159 11’ 428 16 L-3.6/16 356
45° Drivein 8 184 127 488 113 L-7.1/11.3 305
60° Drivein 8 1966 19 582 93 L-6.7/9.7 . 325
- go° Drivein 8 18’ ~28’—;32’ 6468 8 L/8 283
90° Back-in 8 18 22 58’ g L/8 242 -
30° Drivein 86" 16.4 10’ 428 17 L-2.8/17 428
“45° Drivein 8:6" 18.7: i’ 48.4: 12 L-6.7/12- 846 -
60° Drivein 86" 19.8 18 57- 6 9.8 L-6.6/9.8 320

- go° Drivein 86" 18 25 —29 61 —65 8.5 L/8.5 296
90° Backin 86" 18 21 57 8.5 L/85 . 259
30° Drivein ¢ 16.8' 9 42 6 18 L-2.5/18 426
45° Drivein ¢ 19.1' 13y 4.9.2' 127 L-6.4/12.7 352
60° Drivein ¢ 20’ 17' 57 10.4 L-6.4/10.4 317

. go° Drivein ¢ .18 23 —27 59 —63 g Ljg 286
90° Backin ¢ 18’ 200 56 g Lig 255 -

* Based on the number of whole spaces in an aisle 100 feet long. Thus for a’ .
forty-five-degree drive-in plan with eight-foot six-inch stalls, the number of stalls is
100-67 /12 or 7.48 stalls on each side, or 14 whole stalls. A 100-foot aisle 48.4 feet wide
has 4840 square feet or 4840/14 or 346 square feet for each stall provided.

to spaces for go- degree parking. Practically all commercial at- -
tendant-parking facilities use back-in parking because of the space

economy resulting from narrower aisle-widths, but self-parkers,.

particularly women, generally prefer head-in parking. For angle

parking at less than ninety degrees, head-in parking is usually the

rule. A further discussion of self-parking versus attendant-parking

w1ll be found later in this chapter.

" Aislewidih: Figure VI-6 and Table VI—4. give the recommended
aisle widths for various parking angles and stall widths, based
upon the performance characteristics of the design vehicle to-
gether with reasonable clearance from adjacent parked vehicles
and an allowance for safety and the human equation. As stated
previously, layouts for self-parking should use stall widths no
less than eight feet six inches.
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In Table VI—4 for the ninety-degree head-in stalls, a range of
aisle widths is shown, this being twenty-five feet to twenty-nine
feet for the eight foot six inch stall. The twenty-nine-foot width
is recommended wherever space will permit, but it may be re-
duced somewhat in garages if the column spacing is favorable
or where spaces are normally filled in succession.

‘-
S p—

"

1

'

]

’
-y

The two car-turning meas-
urements of most importance
in garage-design are the
radius of the outside point
(the front bumper) and

the radius of the inside

rear wheel.

Ficure VI-5. Vehicle Dimensions Necessary for Computing Turning
Movements.

Space layout: The normal practice in large lots and usually the
most effective, is to use ninety-degree parking for as much as
possible of the available area. This rectangular arrangement not
only fits better into rectangular areas with minimum space
wastage but also permits the aisle to be used for travel in either
direction, thus allowing the use of dead-end aisles, which may
permit a more economical design.



OFF-STREET PARKING 165

Acute angle-parking gives fewer spaces for any length of aisle,
requires deeper stalls and at the same time, because of the trian-
gular areas at each end of each car and each row, is relatively

30°

17

e 6.4’ ——>l<—— 10" —f— 164" —

. 42,8 >

Figure VI-6a. Space and Aisle Dimensions for Parking at Various
Angles.

wasteful of space. Normally it requires one-way aisles, so cannot
be used in dead-end aisles. But angle stalls are much easier for
drivers to enter and are preferred by them and (more so with the
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flatter angles) require narrower aisles. Where space economy is
not a prime consideration and convenience is, as in many.sub-
urban customers’ lots, forty-five-degree or sixty-degree parking

l‘em")ie—‘ 12"'. -—)I<—— 12'—>l<—- 12 —-)'

18.7° ———>|<— ll’_-—>l(—— 18.77 —}

- 48.4",

Ficure VI-6b. Space and Aisle Dimensions for Parking at Various
. Angles.

is commonly used. Frequently, available areas or portions of areas
are too narrow to permit the use of ninety-degree stalls, but are
wide enough for one of the acute angles.

A variety of angle-parking is illustrated in Figure VI—.7,A show-
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'ing-two types of the “herringbone’ pattern. This uses only the
forty-five-degree angle and, by intermeshing the two rows of
stalls not only eliminates two sets of triangular.-waste-areas; but
at the same time reduces the width of the double row by six feet

(37-4'~31.4").

/{\ ' . 60°

9.

l(‘6.5’—)!(—,9.8; ! 9.8’ \IL 9.8'—),

19.8° J 18’ 34 19.8°

57.67 s

Figure VI-6¢. Space and Aisle Dimensions for Parking‘ at Various - -
© Angles. . '

Both patterns require the use of one-way aisles, but Type A
requires the same direction of travel in all aisles, while Type B -
calls for opposite directions in alternate aisles. '

For further discussion, see Chapter Eight,.
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Stall bumpers: The addition of stall bumpers compared with
painted end lines, increases the construction cost of a parking
facility. The advantages are:

(1) The possibility of damage to cars in opposing stalls is
minimized. Figures VI-8 (A, E).

90°
1
in
[+ #]
\
18 d,l< 20’ * 18’ >
- 65

Ficure VI-6d. Space and Aisle Dimensions for Parking at Various
- Angles.

(2) A more uniform parking depth is induced, leading to less
aisle encroachment. Figures VI-8 (B, E). '

(3) Because of more orderly parking, vacant stalls are more
easily found.

(4) The presence of stall bumpers encourages and eases the
centering of cars in stalls.

(5) Bumpers prevent driving and leaving through the next
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Ficure VI—7a. Type A Herringbone Patterns.
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bay, which cause serious traffic conflicts, particularly in a one-
way circulation system. ‘

A minor disadvantage of bumpers is that they may be a hazard
to pedestrians, and may interfere with snow removal.

7 : —JBLI- 1

_ N ¢

Figure VI-8b. Bumper Layout.

There are several types of bumper layouts: ,

(1) Bumpers set at a right angle to the angle of parking. See
Figure VI-8 (E). An advantage of this layout is that the stalls are
more clearly defined, hence easier to center cars in. Disadvantages
are that snow removal is more difficult, and that double bumpers
would be required in the case of Type B herringbone parking. -
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(2) Straight-line bumpers. See Figures VI-8 (B, C, D). Advan-
tages are ease of installation and some simplification of snow
- removal. A single bumper will serve to separate cars parked at
forty-five degrees about two feet, somewhat less at sixty degrees.
~ Disadvantages are that double bumpers are needed for ninety-
degree parking (separated more than four feet) and that a single
bumper will not separate cars parked as in Figure VI-8 (D). v

(3) Vertical posts in a straight line. See Figure VI-8 (F).These
are especially applicable to the two types of herringbone parking
shown in FigureVI-7, and itwill benoted that thespacing forType
B is double that for Type A. The advantages are the low cost, the
ease of layout, and the simplification of snow removal. Disad-

“vantages are the possible need for frequent straightening of the
posts, and a less attractive appearance than bumpers. An excel-
lent and sturdy bumper may be made by using five-foot lengths
of four-inch boiler tube set in concrete twenty-four to thirty
‘inches below grade and filled with concrete.

(4) Use of a central island or pedestrian walkway provides a
bumper effective for both forty-five-degree and ninety-degree
parking. A possible disadvantage is the greater cost and greater
use of space. To give minimum walking space, the walk must be
at least four feet wide for forty-five-degree parking and five to six
feet wide for ninety-degree parking. See Figure VI-3.

Bumper size. See Figure VI-8 (G).

Note that the bumiper is raised by blocks to ease drainage. For
turther discussion, see Figure VIII-s5. '

Aisles and travel directions: In any facility the aisle and travel
pattern .as well as the parking pattern must be tailored to the
dimensions, area and shape of the facility available, with con-
sideration of the position of the possible points of entrance and exit
and a pattern which will minimize the number of turns and
crossing movements and the distance to the average stall.

In large lots it is desirable, where possible, to restrict parking
to transverse aisles, keeping the main aisles clear for movement.
Dead-end aisles have a minor disadvantage in that the end stalls
are more difficult to use. The normal pattern of acute-angle-
parking requires one-way aisles, which do save some width, and
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one-way aisles may promote speedier movement by reducing
interference and confusion. When the size and shape of the area
permit, the aisles of a parking lot serving a single generator should
be at right angle to the generator so that the walkways will give
the most direct access.

Combination patterns: In theory it would be desxrable to comblne
all these criteria into a standard design including all the desirable
features. Usually, however, it is necessary to fit a facility into an
area restricted by adjacent and sometimes irregular property
lines. The ideal is rarely possible except in the instance of an in-
dustry or generator in an isolated location where the economics
are relatively unimportant. Any particular design will call for
compromises or adjustments. The temptation is to attempt to
provide more spaces by reducing standards for stall or aisle widths.
Deviation from the standards may be necessary, but in that event
the deviation should be through raising the standards.

As a general rule a rectangular layout using ninety-degree,
eight-foot-six-inch stalls in unit (aisle plus two rows) widths of
sixty-one to sixty-five feet are desirable, but rarely will the avail-
able area fit exactly that unit or a multiple of that unit. To make
the most efficient use of the area, another pattern may be used,
if multiples of it will fill the space, or two patterns may be com-
bined. ‘ ‘ ‘ ,

‘Table VI-5 gives the unit or bay widths of a number of possible
combinations with a range in bay width from sixty-five feet to
twenty-six feet. As an exainple, assume ‘an area is 100 feet" by
- 300 feet. Four units of ninety-degree parking would use 244 feet,
leaving fifty-six feet, which is not enough for another ninety-
degree unit. A fifty-six-foot space will accommodate either a
sixty-degree to forty-five-degree (No. 4) unit, a sixty-degree to
thirty-degree (No. 5) unit, or a ninety-degree— Parallel (No. 6)
unit. Of these three, the ninety-degree—Parallel (No. 6) unit will
give the most spaces and will also permit two-way travel.

In a multiple-unitlayoutitis of course desirable to use a uniform
parking angle throughout, so far as possible, and any necessary
deviation should be confined to one unit or to one row at one end
of the area.
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Table VI-5

Wt oF Unit (2 Rows, 1 A1ste), Using COMBINATIONS OF ANGLES
(For stalls 8'6” wide only)

15t row . Ausle 2nd row Total
angle Feet feet angle Feet feet
.. 9o° 18 25-29 g0° 18 - 61-65
2 .. 90° 18 25-29 30°. 16.4  58.4-63.4
3 .. 60° 19.8 18 . 60° 19.8 57.6
4 .. 60° 19.8 18 45° 18.7 -56.5
5 .. 60° 19.8 18 30° 16.4 54:2
6 .. go° 18 o 5—-29 Par. 8 51-55,
7 .. 45° 18 11 45° 18.7 48.4
8.... 45° 18.7 I1 30° 16.4 46.1
Q9 i . 60° 19.8 18 Par. . 8 45.8.
10 .... go° 18 25 — — 42.0
I ... 45° 187 . 11 Par. 8 37.7
12 :... 30° 16.4 10 Par. 8 344
13 ... 45° 18.7 11 — — 2g.7
14 .... Par. 8 10 Par. 8 26

Note: Certain combinations have been omitted ‘as less efficient than others
requiring no more space. Thus two rows at thirty degrees with a unit width of 42.8
feet has been omitted since a single row at ninety degrees, having a unit width of
forty-two feet, will provide more spaces.

Further, the use of angle parking in any alsle (usually) requires
one-way travel in that aisle, and the entire pattern must therefore
consider the position of entrances, exits and the desued travel
paths to produce the most efficient design.

Figure VI-g shows several alternative layouts for a lot 100 feet
square, assuming various entrance or exit restrictions.

Reservoir space: If parkers arrived and departed at a uniform rate
throughout the day, it would be a simple matter to design a
facility and plan operation to handle them efficiently. But they
don’t either arrive or depart at a uniform rate, and the patterns
at two facilities may be very .different. Figure VI-10 demon-

strates the wide dissimilarity between the arrival patterns of a
shoppers’ garage and one used by long-time parkers.

If a facility is to use attendant-parking and provides enough‘
attendants to store the absolute peak flow as fast as it arrives, then
*.it is very apt to have much too large a force for the rest of the day, -
greatly increasing the cost. If the staff is just enough to handle the
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average load, then either adequate reservoir space must be pro-
vided, or there will be serious back-ups and delays at the peak. "
The purpose of a reservoir is to absorb temporary surges that
exceed the capacity of attendants. There is a definite relation
between the time required to store the average car, the number of .
attendants, and the size of needed reservoir space. '

50 -
Bl BATTERY GARAGE {COMMUTERS)
* P36.FOX GARAGE (SHOPPERS)

H
[=]

w
(=]

N
o

PERCENT OF DAYS PARKING TOTAL
¥

= SSSOSSSNNANNN

2
Ficure VI-10. Contrastlng arrival patterns for commuters and
shoppers’ garages.

The storage rate ‘varies directly with the number of attendants,
and varies inversely with the single-car storage time. Thus if it o
takes an attendant five minutes to make a round trip, storing a car -

- and returning to the entrance, he can store twelve cars an hour,
and the storage rate will be the number of attendants multlphed
by twelve. : - ‘

The storage rate on the average should equal or be greater than
the rate at which cars arrive during the peak Aour. There will be,
however, definite surges even during that hour. At the Battery

. Garage, a'commuters’ facility in New York City, there have been
377 arrivals in the peak hour, but the fifteen-minute perlod vol—
umes varied from 69 to 125. ‘
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Because of the several variables involved, it has not been pos- .
sible to formulate a flat rule for the capacity needed for reservoir
space, but in “The Traffic Design of Parking Garages,”® which
includes a full discussion, E. R. Ricker has developed -a graph,
shown in Figure VI-11, from which the required capacity may
be closely approximated, assuming that the rate of storage must
equal the average rate of arrival during the peak hour and that

.the peak hour arrival rate can be estimated, either from a parking
study or from examination of data from similar facilities. An
arrival rate of 180 cars in the peak hour for example, indicates
a reservoir of thlrty-two to thlrty-three spaces, and the number of
needed attendants as fifteen (based on a storage time of five
minutes a car).

To serve its purpose, a reservoir area in an attendant-parkmg
facility must of course be at the point at which the patrons sur-
render their cars. In a lot this always is just inside the entrance
and in a garage it usually is so, although in the case of a few
underground garages the patron is required to drive to a recep-
tion level where more space is available. -

The reason for the inadequate provision of reservoir space in
many facilities is, obviously, the high value of the ground area,
making it attractive for other and more profitable uses such as
service and accessory sales, or rental to retail stores dependent
upon street frontage. These other uses may contribute additional
income and naturally often lead to insufficient reservoir space and
consequent entrance and street congestion.

The best arrangement for a reservoir area is to provide several
parallel lanes leading from the entrance toward the parking aisles
or (in a garage) to the ramp, the capacity of the several lanes being
the reservoir capacity. Entering cars are directed into these lanes
to fill them successively, the drivers are given claim checks, and
the attendants clear each lane in turn. Four such lanes are com-
monly provided.

Since the reservoir of an attendant-parkmg facility is its pubhc
reception area, it should be signed, well-drained, well-lighted,
clean, and include provision for safe pedestrian movement.

51957 edition, Eno Foundation.
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Ficure VI-11. Reservoir space required for various arrival rates.
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An outbound reservoir will be necessary in a large attendant-
operated facility, for delivering cars to patrons and for loading
passengers and bundles. The area may be much smaller than for
a reception reservoir, but should be at least two lanes wide, to
permit by-passing a slow-loading or unclaimed car. In facilities
where the exit and entrance are side by side, it may be possible
to use an “unbalanced” design, i. e., to use a central lane in the
morning for part of the inbound reservoir and in the afternoon as
part of the outbound reservoir.

The foregoing discussion of reservoir space has concerned
attendant-parking facilities. Customer or self-parking facilities re-
quire some but relatively little reservoir space. A later section of
this chapter discusses self-parking versus attendant-parking.

Space Layout Planning

The following notes summarize the suggestions discussed at greater
length in this chapter. They are intended to assist in the geomet-
rical or physical design or layout of an area to be used for parking,
and are confined to self-parking, one-deep operation, using stalls
eight feet six inches wide.
Preliminary steps: (1) Make an accurate drawing of the area on
tracing paper, at a scale of twenty feet to one inch, including
(a) Outline and use of abutting properties, buildings thereon
and vacant areas. ' '
(b) Abutting sidewalks, streets and alleys, with direction of
traffic flow on each.
(c) Points where access to abutting properties must be pre-
served (such as for truck loading, etc.). .
(d) Location of any fixed obstacles which cannot be removed.
(e) Setbacks required by local building codes or ordinances.
(f) Location of nearest intersection in each direction.
(8) Spaceneeds for any required or desired screening (fences,
walls, hedges, landscaping) around the border.
- (h) Location of any nearby important generator which the
facility is intended to serve.
(2) Determine the possibility of acquiring any small abutting
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parcels which would give access to a second street or to an alley
‘and permit a better circulation pattern.
~ (3) Consultlocal building codes and zoning ordinances for any
possible restrictions or requirements as to size, curb-cuts, fencing
or screening, drainage, lighting, hours of operation, signs, etc.

(4) . If the lot is not to provide free parking, determine whether
collection is to be by meters, a toll-gate, or attendants, since this
can affect location of entrances, and since space must be prov1ded
for meters.

Space layout principles: The ninety-degree parking system is the
most economical of space where it is feasible, but there are ad-
vantages and disadvantages in the use of it or of each of the other

" angles or combinations. See pages 000. R

For example, ninety-degree parking permits alsle travel in
either direction, and will allow the use of dead-end aisles, some-
times a convenience, while angle parking limits travel to one
direction and hence requires transverse aisles or more than one
exit, but usually permits the use of narrower aisles. The Type B
herringbone pattern reverses the travel direction in alternate
aisles, permitting freer circulation by persons seeking a space,
while the Type A pattern requires the same direction in all aisles.

While the ninety-degree pattern is the simplest to lay out, the
forty-five-degree and thirty-degree angles are more easily ma-
_neuvered byself-parkers and are more commonly used for customer
lots or where space is freely available. The herringbone patterns
are more economical of space than other angle patterns, but are
not applicable where pedestrian walkways are to be used.

Where entrance to only one side of the lot is possible, a ninety-
degree pattern (permitting travel in both directions) may be used
without transverse aisles, or an angle pattern with transverse alsles
to permit circulation.

One-way circulation is desirable for a busy lot, although not
essential. Two-way, main travel, or transverse aisles should be at

. least fifteen feet and preferably twenty or more feet wide. Where
- possible, especially in larger and active lots, distribution should be
accomplished by main travel aisles (with no parking) and parking
_ confined to transverse parking bays, to reduce interference.
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Space economy often results from placing bays parallel to the
longest dimension of the lot, but walking distances for the parkers
may be reduced by directing the bays toward the exit or entrance
side. Thus where a lot serves a particular store or building, the
parking aisles or bays (and walks if provided) should lead toward
that destination.

Where space is ample, or left-over space permits, it is highly
desirable to provide pedestrian walks, usually between bays, as
illustrated in Figure VI-13a and b. Similarly, islands between
bays may serve not only as walkways but also to place meters, to
serve as bumpers for orderly positioning, to place lighting stan-
dards, and to place trees or screening. See Figure VI-3.

Entrances and exits should be placed as far as possible from
street intersections (to avoid traffic backups) and so placed as to
avoid left turns or crossing movements when possible. Thus a
location having access to two streets may have right-turns-only
at both exit and entrance. Where the only access is to and from a
two-way street, the exit and entrance should be separated as far
as possible, to minimize confusion, and so placed that inbound cars
will not cross outbound cars.

The pattern for a particular lot or area is best selected by a
cut-and-try process, on paper, tailoring the pattern to the dimen-
sions, area and shape of the parcel available, with consideration
for the various controlling factors which have been listed above.
Ideal layouts are rarely possible, and compromises may be neces-
sary.

It has been suggested that an accurate drawing of the area be
made at a scale of twenty feet to one inch, on tracing paper. This will
permit use of the templates or patterns attached as in Figures
VI-12, a-c (at that scale), by placing any one of them on a table
or drawing board underneath the drawing. These are based on
the data given in Figures VI-6 and 7 and Table VI~4, and from
these it is possible to select, for each of the four angles (thirty-
degree, forty-five-degree, sixty-degree, ninety-degree) a single
- row sloped in either direction or a unit (two rows with aisle), with
the appropriate aisle width, to mark the required space on the
drawing, and to determine the number of spaces.
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By shifting or “stepping along” the pattern, its suitability for
* the whole area may be determined. For a large area, a preliminary
step might be to compare the total length available with the unit
widths of the patterns (42.8 feet for thirty-degree, 48.4 feet for
forty-five-degree, 57.6 feet for sixty-degree and 61 feet for ninety-
degree, etc.).

~ Where a ‘“‘combination” unit is used, the aisle width must be
~ that required by the steeper angle. Thus if a unit has forty-five-
degree stalls on one side and ninety-degree stalls on the other side,
the aisle must be at least twenty-four to twenty-five feet wide.

" The procedure is perhaps best clarified through several ex-
amples:

(1) A small parcel sixty feet frontage by eighty feet deep is
‘obviously well adapted to the ninety-degree pattern, using a
combined entrance and exit in the middle of the frontage. The
eighty-foot depth will allow eighteen stalls and leave three feet
for fence or screening.

(2) A parcel with a fifty-six to fifty-seven foot frontave and
eighty feet deep would not permit comfortable use of a standard .
ninety-degree unit but could accommodate one unit at sixty
degrees and allow fourteen stalls, but would require an exit at the
rear, because of the necessary one-way travel..

. (3) Thesame parcel, fifty-six to fifty-seven feet wide and eighty
feet deep could accommodate one row at sixty and one at forty-
five, with a total of thirteen stalls, less than in example (2).

“(4) An alternative for the same parcel might be to use ninety- "
degree stalls, making them ten feet wide instead of eight feet six
inches. This would permit use of the narrower twenty-foot aisie,
and would provide sixteen spaces, more than in (2) or (3).

" (5) Figure VI-ga shows six alternative layouts for'an area 100
feet by 100 feet, dependent upon poss1b1e points of entrance and
exit.

(6) Figures VI-13a, b shows eight possible ways of laying out
an area 140 feet by 225 feet, under various controlling conditions.

Plan A. The 140-foot width permits two ninety-degree
units of sixty-one feet each with three six-foot pedestrlan paths,
and provides ninety-two spaces.
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Plan B uses a similar layout to provide 104 spaces, but
'Smission of the transverse aisle prevents passage from one umt to
~ the other.

Plan C. By omitting the pedestrian ‘walks, space is galned
for ten parallel stalls, possible only because of availability of an’

alley for exit.
'  Plan D. Without benefit of an alley this provides 114 spaces
and still has a transverse aisle for easier c1rculat10n and to permlt
- use of the parallel stalls. oo

Plan E. This offers the easier parklng afforded by angle '
stalls, and has one-way circulation, but provides only ninety
stalls. This could be served by a single entrance-exit. ‘

Plan’F: By using the ninety-degree pattern this prov1des -
100 stalls and needs only one entrance-exit. This pattern might be
improved by placing the main travel aisle in the cénter’,f ‘with .
parking aisle branching to each side. |

Plan G. This uses a pattern similar to that in F but sacri-
fices one row or fourteen stalls to provide pedestrian walkways.

Plan H. This provides fewer spaces than for G but affords
the easier parking of angle stalls. ,

It cannot be assumed that the layout Wthh provxdes the largest
number of spaces is thereby the best, éven for.a commerc1al lot
operated by attendants. A lot provided by a store to attract cus-
tomers usually sacrifices some capacity to give convenience.and
comfort. Where meters are to be used, or where screening or land-
scaping is desired, space must be allowed, and so on. L

Figure VI-14 gives examples of the adaptation of standard
patterns to irrégular areas in several self-parking metered munici-
pal lots in California cities.

Offstreet Truck-loading Docks or Berths

" Figure VI-15 shows suggested layouts for docking: facilities for .
© tractor-trailer cornbinations, as listed in Table VI-6. ;
For general use, the stalls, doors, etc. should be at least twelve

- feetwide, and overhead clearance fourteen feet. Dock helghts vary

from forty-four inches for smaller trucks to forty-eight to fifty
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" Table VI-6 -
APRON SPACE REQWREﬁ FOR SINGLE-MA'NEU.VER PGSITIONING
oF TRACTOR-TRAILER COMBINATIONS - ‘
Overall length ™ “Width ~ Apron .
of tractor-trailér. | of stall . Space :
ft. ft.. ft. v
10 46 . . y
35 12 43
14 39 .
10 48 '
40 12 . 44 .
14 " 42 )
o 10 5y
45 2 49
) 14 48 :
Source: Fruehauf Trailer Co., published in Architectural Record, Octbber, 1947 .
I | T
i 1
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inches for heavy-duty units, and ramps or jacks often are used to
adjust differences in levels of truck beds and dock height.

The dock area needed for each stall depends upon the capacity
of the units being served, the height to which tiers may be stacked
upon the dock, the elevator or other service available for clearing
the dock, and the frequency of arrival of trucks (i. e., the tonnage
per dock per day).

Costs of Parking Lots

The first cost of a parking facility includes (1) the land cost and
(2) the cost of improvement or construction. With the land cost
.there usually is included any cost of clearing or demolition of
existing structures, and obviously there can be a very wide range
in values. Similarly improvement costs may range from simple
grading of a vacant lot to the construction of a multi-level garage,
and here too costs are affected by such factors as topography,
nature of the soil, local labor rates, degree of improvement, etc.
Parking lots: An excellent study of the development of municipal
offstreet parking activity in the New York City Metropolitan area,
published in"1951° reviewed the progress in sixty-one munici-
palities ranging from 1,600 to 152,000 in population, with an
average population of 23,600. These sixty-one places provided,
very largely in the years 1945-1950, a total of about 27,000
municipal offstreet spaces in 230 lots. It should be borne in mind
that fifty-seven of the sixty-one places have less than 50,000
population and that in such places there are apt to be few if any
commercial offstreet facilities. '

The supply of these spaces ranged from one to 161 per 1000
population, the average being nineteen. The range was from one
to ninety-two in all but two places. Garden City, on Long Island,
with 161 spaces per rooo population, has perhaps the most
generous supply and best arrangement.

The average lot provided 148 spaces and had a land cost of
$326.50 per space (ranging from $18 to $2,021 per space) at an
average of about $1.05 a square foot.

8<Adequate Parking in Business Areas,” F. P. Clark, Traffic Quarterly, April,
1951.
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The average improvement cost was $192 a space, ranging from
zero to $1432, and the total cost averaged $518.50 a space.

The investment in these lots per capita of population averaged
$6.28, the maximum being $66.80. In Garden City, which has
the best supply, the investment was $23.50 per capita. That this
investment has brought direct and material benefits is demon-

_strated by the fact that in Garden City, since the creation of its
parking system, the total assessed valuation of the business area
served has more than doubled, notwithstanding the withdrawal
from taxable valuation of an area of land greater than the present
total area of business property. This doubling of business valua-
tion came during a period when the assessed valuation of land
in the village as a whole increased only seventeen percent.

- Two parking lots for neighborhood shopping centers in Detroit,

Michigan, constructed in 1953, provide the following data:’

_ Costs per stall
Lot No. 1 Lot No. 2

Land $761.34 $570.52
Improvement

Tree removal $ 2.20 » -

Grading, paving . 182.92* 204.98

Water and drainage 15.27 ‘ 18.42

Curbing, block wall 247.55 16.22

INumination 22.68 29.80

Shelter, signs 11.63 37.43

Landscaping 7.57 -

. 274.82 . 306.85
Total cost per stall $1,036.13 $877.3%
Number of stalls 360 : 128

* 6” base course, 1¥2” asphalt penetration course.

Three municipal parking lots in Lansing, Michigan, coen-
structed about 1950, involved costs as follows:® ’
7 “Parking Lots for Secondary Shoppmg Centers,” H. M. Batts, Jr., Traffic

Engineering, January, 1955.
8 Traffic Quarterly, July 1950.,
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Costs per stall S S
Lot No. 1 Lot No. 2 Lot No. 3
'$845.98  ° $720.45 leased
Improvement
Grade and base $46.20 $59.50 ~ $10.57
Black top 35.60 28.90 29.80
Meters ' 66.00 66.00 62.50
Bumper posts (1 each) 77 1.29 1.68
Install meters, bumpers 8.75 6.20 4.13
Paint for posts and signs - .42 .55 .59
Regulatory signs 1.30 1.08 1.51
Flood lights 9.00 , - 2192 1.38
Top and remove trees - .bo 71 —
Fence .50 - . —

Plans .24 .27 .30

169.34 167.50 112.55

Total Cost per stall $1,015.32 $896.95
Number of stalls 105 . 93 g6
Gross sq. ft. per stall 309 ' 280 407
Land cost per sq. ft. $2.74 $2.61 leased
. Construction cost per sq. ft. . $0.548 $0.598 $0.276

In 1946, Miami Beach, Florida began a program of parking lot
construction in an attempt to meet the demand of its tourist
season, when the normal population of about 46,000 is swollen

to nearly 200,000. By 1949 four lots had been completed.®

" Nuniber of spaces "~ gb2 168 323 76"
Land cost per space _unknown $5030*  $i1550% 8435
Improvement o '

Construction per space $140 204 124 122
Landscaping per space I n4 35 —
Total cost per space unknown $5308 $1710 " $557

* City land, assessed valuation.

All lots are metered, yet despite the fact that the tourist season
lasts only about five months, the meter income is such that the
entire improvement cost for the average lot should be amortlzed

in less than four years.

9“Clty-owned Parking Lot Expcrlences in Miami Beach, Florida.”” Trq{ﬁc

Quarterly, April 1g50.
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Improvement (only) costs for the parking lots for a chain of
grocery stores were as follows:*°

Unit costs: '
Black top _ 20c per sq. ft.
Asphalt : 25¢ per sq. ft.
Concrete approaches and curb cuts  50c per sq. ft.
Grading and sewer 7 15¢ per sq. ft.
Lighting: ' ' S '

Underground wiring 5c per sq. ft.
Poles ‘ $50 each
Flood lights $22 each
Typical costs for a lot 100 x 120, having 45 spaces:
Asphalt, 12, ooo sq. ft. $3,000
. Fences, 250" @ $2.00 500
4 lights @ $50 ' : 200
12 reflectors @ $25 300

Underground wiring © 6oo

, $4,600
or $102.20 a space, or 38.35 cents per sq. ft.

In a study made by the City Administrative Officer of Los
Angeles in 1955, sixty-two California cities reported having 259
municipal parking lots with an average capacity of ninety-six
spaces per lot. Costs per space.ranged from $197 to $2329.
Approx1rnately fifty-four percent of the spaces were ‘metéred, and

Cost of Municipal Lots
Janesville, Wis.*

Lot No. I T2 N
Year 1951 1952 ’ 1953
Type of parking Self Self Self

. No. of stalls 136 101 . 51 -
Gross area per stall, sq. ft. 297 ‘ 344 384
Land and clearance cost per stall ~ $143 $660 $257
Improvement cost per stall $ 47 . %149 $168

- Total cost per stall $190 $8o9 = .. - $425

®parking Programs,” American Automobile Association, 1954.
» 1954

.10 Appmiml joumal, October, 1950, page 434.



Project No. I
L&t

Type of facility (metered)
Type of parking St;lf
No. of stalls 125
Date acquired T gg 1
Gross area per stall, sq. ft. 2’}9
Land and clearance

Cost per stall $196
Structure or improvement ‘3'

Cost per stall $10

Total cost per stall - $206

Cost of lots and garages (municipal)

Ann Arbor, Michigan*

2 3 4

Garage Lot Garage
Self Self Self
422 39 235
.1 948 - 1048 1946

301

$332 $1622 $259
$1126 $6 $1370
7 $1458 $1628 $1629

*“Parking Programs,” American Automobile Association, 1954.
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the average meter return was $50.64 a year. One large city
" reported one lot having sixty meters with an average return of §1
a meter a day.

Cost of Municipal Lots
- Silver Spring, Md.*
LotNo. | I 2 3 4 5 6 7 8
Type of Parking Self Self Self Self Self Self Self Self
No. of stalls 211 641 144 300 160 75 380 253
Gross area per stall
square ft. 413 328 468 283 271 333 422 362
Land and clearance ’
cost per stall $677 %135 $626 $r14 $rego $469 $i152 $357
Improvement cost
per stall $265 $106 $141 $135 $ 89 $101 $219

Total cost per stall $940 $241 $767 $249 %1329 $469 $253 $576

*¢Parking Programs,” American Automobile Association, 1954. -



.CHAPTER SEVEN

OFF-STREET PARKING:
FINANCE AND REGULATION

The basic need in city parkingis effectively distributed offstreet
facilities. They offer a real solution to full street use and a free
flow of traffic.

A useful way to classify offstreet parklng is by type of ownership
and operation: (1) privately owned and operated; (2) publicly
owned, privately operated, and (3) publicly owned and operated.

All three have been used successfully and none should have
preferential consideration. Any ch01ce should be determined by
local circumstances.

Privately Owned and Operatéd Facilities

Private enterprise contributes invaluable aid to. the parking -prob= :
lem, with thousands of efficiently operated, privately owned facil-
ities. Yet in few cities have private interests fully met parklng
demands.

Private facilities are usually situated in areas of maximum
demand. The basic difficulty in relying wholly on private invest-

ment is that the community obligation and the private i investor’s

highest-profit motive do not coincide.

Privately developed offstreet parking often arises from pres-
sure, competition, and the desire to assure continued successful
operation. In some cases both driver and business share the cost.

Countless attractive offstreet parking facilities are provided
by individual stores or groups of businessmen and merchants.
In some places, parking is free. Others require validation, or
combinations of validation, purchase, and time parked.

Allentown, Pennsylvania devised a highly successful plan for a
co-operative attack on the parking problem. Her downtown park-
ing situation was acute before World War II. During the war,
parking demands dropped sharply. Car registrations slumped and

202
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gas rationing curtailed car use. Parking lots in the heart of the city
were doing a poor business. Property owners reduced lot rentals
when property values generally were on the upswing.

A far-sighted group of businessmen realized that the post-war
downtown parking situation was serious. Consequently an or-
ganization was formed and chartered as Park and Shop Inc,
'w1th these aims: :

. To prevent land used for parklng from being put tc other
uses.

2. To plan so existing lots would be more attractive, physically
and financially.

3. To acquire additional properties for parking.

4. To encourage better enforcement of curb parking laws so
on-street spaces in the business center could serve efficiently.

The corporation issued 2500 shares of capital stock among its
thirty original participating members. At $100 a share, the initial
stock provided $250,000 working capital. Allocation of the stock
was on the basis of:

. Total first floor area.

2. Type of business, with reference to 1ts ability to concentrate
sales in a given unit of floor area.

Stock quotas in the original issue varied between $300 and
$40,000. Some were paid in cash, others over a five-year period.
It was agreed that profits would be used to extend the facilities.’

Upon subscribing to stock, each merchant entered into a con-
tract with the Park and Shop Corporation. The contract stipu-
lated that the merchant could offer his customers free parking
at any of the corporation facilities with a minimum purchase of
one dollar. The contract permitted members to establish higher
minimum purchases before validation.

In its first year of operation, the corporation acquired four
parking lots. These were facilities already in use. They formed
the nucleus of the chain of facilities envisioned. Today, the cor-
poration has more than one hundred members, and its assets total
more than $800,000. It owns or controls nine parking lots and
one garage that can park 800 cars. It has been a successful and
widely discussed operation.
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All lots are leased to commercial operators at an attractive
rental, since the aim of the corporation is to provide parking. The
annual rental is 10 percent of the purchase price of the property.
One of the lots costs Park and Shop $600 a car space.The operator
of that lot pays the Corporation $60 a year for each car space—
a reasonable return to the corporation and a good profit for
efficient operation.

Upon entering a Park and Shop lot the driver receives a stand-
ard parking check for twenty-five cents. The fee covers two hours
of parking. If he shops at a member store and has his parking
check stamped, the fee is returned when he leaves the lot. Two
validations give four hours of free parking.

Monthly, the lot operators send validated tickets to Park and
Shop. For each, they receive fifteen cents. Park and Shop in turn
bills its members twenty cents for each ticket validated the prev-
ious month. The difference covers administrative expenses of the
corporation. One member store, after a careful study, discovered
they were getting an average purchase of $4.60 from each parking
validation. Another.reports his parking costs to be three-tenths
percent of sales. An indication of the parking plan’s success is the
growth of Allentown’s retail sales—$59,000,000 in 1940 and
$160,000,000 in 1g50. Allentown merchants devised a positive
plan to develop permanent, convenient parking near their stores.

A Parking Authority has been established by the City of Allen-
town to work with Park and Shop in providing spaces for all-day
parkers. A well-balanced city-wide, offstreet parking layout is
their aim.

In Hollywood, California, the Chamber of Commerce joined
with merchants in a unique parking validation scheme. The
Chamber of Commerce sells parking stamps to participating lot
. owners by placing parking stamps on their backs for purchasers of
one dollar or more. To complete the circle, the stamps are re-
deemed by the Chamber of Commerce for the lot owner.

Minneapolis, Minnesota, has a merchant-parking corporation.
A Chamber of Commerce committee undertook to sponsor a city-
owned and operated series of parking facilities. They participated
in the preliminary surveys and co-operated with the City Council
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in its feasibility studies. As they progressed, they accumulated
considerable data on what facilities would be needed and their
probable effectiveness.

State law limited financing of city parking facilities to assess-
ments against benefited properties or the use of revenue bonds.
When financing decisions were being made to determine a suit-
able method, the Chamber of Commerce suggested an organiza-
tion of downtown business interests. Downtown building owners,
retailers, and bank officials readily agreed. They demonstrated
their interest by promptly raising $600,000. A prominent in-
surance company lent $1,500,000 to provide enough money for
. the construction of two parking structures. ‘

The new corporation, Downtown Auto Parks, Inc., formed in
1950, immediately started construction of the two garages. The
corporation is operated by officers and a board of directors,
selected from the stockholders, who serve without compensation.

Management of the parking facilities is by commercial oper-
ators. Rates are twenty-five cents for the first hour and fifteen cents
an hour thereafter. The maximum rate is $1.50 for twenty-four
hours of parking. Some monthly parking is permitted. Rates vary
from $12 a month for roof parking to $23 for basement parking.

Despite the success of merchant parking operations, some mer-
chants object to providing facilities. They often object on the
grounds that their stores and businesses do not create the entire
parking problem, and they, therefore, should not be required to
furnish the solution. By providing offstreet spaces they contend
they are freeing the curb for parkers who may not be shoppers.
This type of opposition does not prevail and in most cases partici-
pating merchants have found it a profitable venture.

Merchants may find offstreet parking a costly venture. Yet,
failure to participate may be more costly in the long run, because
of traffic congestion, absence of parking space, and competitive
disadvantages. If merchants are unable to contribute to a solution
of their problem, they should co-operate with the city in its efforts
to do so. )

Merchants and groups providing parking accommodationslook
on them as a reasonable way to bring customers to their stores.
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Although a recent trend has been toward increased municipal
offstreet parking, private enterprise occupies an important place.
In some cities it is the dominant force. Substantial improvement
in parking conditions can be achieved by encouraging prlvate
enterprise to expand their operations.

The complete physical and financial ﬁgures on the two decks
of Downtown Auto Parks are:

Ground Dimensions
Ground Area
Number of floors:
Below ground
Above ground
Total building area
Number of car spaces
Square feet per car space
Construction cost
Architectural, Engineering, Con-
sulting and Miscellaneous costs
Total construction cost
Construction ¢ost per car space

Construction cost per square foot.

Land cost

Total cost, land and construction”

Total cost, land and construction
per square foot

Total cost, land and construction
per car space

Number of stalls set aside for
monthly parkers_

Remainder for transients

Size of reservoir space

Rates—Transient

Rates—Transient

Rates—Monthly

Fourth and Marquette Ave.

156'x 157’
24,492 sq. ft.
1

5

147,000 sq. ft.”

535
274.7
$560,414.88

832,100
$592,514.88
$1,047.50
$3.81 ..
$269,747.39

$862,262.27
$5.65

- 81,551.70

100,
435
1% car spaces
25¢ first hour
25¢ first hour

15¢ each add’l hour
$12 to $23 per month

Approximate number of employees required:

Peak days
Off-Peak days
Operating Hours

20
10
24 hours

Ninth and LaSalle Ave.
180" x 164’
30,060 3q. ft. .

2
5

‘ 210,4.00 sq. ft.

819
256.8 .
$792,080.98

$49,140

 $841,220.98

$967.13

- $3.46

$170,132.12
(part leased)
$1,011,353.10

$4.57
$1,174.86

260

. 513

16 car spaces

25¢ first hour

25¢ first hour

15¢ each add’l hour
$12 to $23 per month

30
15
24 hours

Some cities encourage this by reducing taxes for several years
on parking properties. Others aid in planning private lots. One
city permitted its department of streets to grade private lots and
provide them with proper drainage.
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Arguments for these public subsidies are:

1. Widespread municipal benefits.

2. Uncontrolled decentralization of the Central Business Dis-
trict is prevented or retarded. '

. Whatever the cost of assistance by the city, the improvement
proves worth it.

Objections come from owners of parking properties not CDJOY-
ing such favor. If municipal aid tips the balance of legitimate
competition objectors have a valid complaint—and the city
should re-examine its program. Government subsidy in parking
should alleviate the problem, not aggravate the difficulty.,

Publicly Owned, Privately Operated Parking: This combined owner-
ship and operation furnishes an appreciable part of the parking
capacity in downtown areas. It is a form of municipal subsidy.
Examples range from the city-owned lot leased to a private
operator at a nominal rental to the city-financed multi-story
parking structure given over to highest-bidding commercial oper-
ators on a long lease with varying types of financing.

~ This plan for developing offstreet parking combines the ad-
vantages of private enterprise with those peculiar to municipal
participation. The land remains on city tax rolls with no drain on
public funds. Private enterprise solves public problems.

City participation means that facilities can be effectively dis-
tributed as part of a general plan. They need not be limited to
areas where parking shortages are so severe that immediate
financial success is assured. It adds a greater degree of permanency
to parking gains achieved. It is a means of self-preservation for
the city. :

Richmond, Virginia, owns a 240-car parking lot operated by
a private operator on a sharing basis.

"The lot, covering a block, is within 8oo feet of the city’s two

"largest downtown department stores. Acquisition and improve-
ment costs totaled $345,000, or about $1,400 a car space. They
were paid out of a general improvement fund. '
~ With the city setting parking rates, the method of operation,
distribution of revenues, and requiring that bidders have parking
management experience, operation of the lot was awarded by
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competitive bid. The city’s share is forty-five percent of the gross
revenue with a guaranteed minimum of $20,000 a year. The first
year of operation netted the city $23,985. The city expects to
recoup its original investment within ten years. '

Des Moines used revenue bonds to finance the construction of -
two parking structures promptly leased to experienced private
operators. One is a ramped garage, the other mechanical. Their
combined capacity is 780 cars.

The bond issue, for $1,250,000, was sold at pubhc auction.
The city pledged 75 percent of the income from 1400 curb parking
meters and all revenues from the parking structures, as well as
the promise of a general tax of up to one half mill if necessary to
insure orderly liquidation of the revenue bonds within their 19-
year term.

The first unit completed was a five-story continuous ramp
building, 132 feet square. It can accommodate approximately
350 cars. Cost of the structure, including architectural and engi-
neering fees, was $408,000; land cost, $1 18,000; cost per car space,
roughly $1,500. :

The second unit is a mechanical garage elevator type, carry-
ing cars vertically and horizontally in front of the parking stalls
racked to nine stories. The elevator attendant drives the cars into
the parking slots. The Des Moines structure uses three elevators
to service the 430 car-spaces, on an 88 by 132 foot plot.

Total cost of the second parklng structure was $526 755 The
space, $1,421.

Farking rates set by the city:

Continuous Ramp Structure Mechanical Structure
First hour 25¢ goc
Each additional hour 10C roc
Maximuin—12 hours 75¢ ‘ $1.00
Monthly none none
Hours of operation 7 AmM.~Midnight 7 A.M.~Midnight

Both facilities are managed by private operators. The city re-
ceives $35,000 annual rental plus a percentage of the gross receipts
in excess of $7,200 a month. The mechanical garage nets the city
$50,000 annual rental.
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Tofacilitate financing, the city obtained special state legislation
authorizing assessment of a city-wide one-half mill property tax,
if necessary, to retire the revenue bonds.

Publicly Owned and Operated Parking Facilities: Municipal acquir-
ing and operating of offstreet parking developments has largely
resulted from a failure by private enterprise to solve the problem
satisfactorily. The main argument to justify this course is that
parking facilities for the public should be furnished by the public.
Further support is gained for the plan because the city often has
usable land. If not, it can usually acquire land. It can finance land
purchase and development costs. Usually, street department per-
sonnel and equipment are available to prepare the lots. Most
important, the city can offer minimum-cost parking. It need not
be a profitable undertaking. Isolated break-even or reasonable
deficit-parking operations are easily justified on the basis of their
being part of a planned parking system. '

Replies to this:

“The city has been in parking business since meters were in-
stalled at the curb.”

“Offstreet parking is an extension of public responsibility to
develop and maintain public ways for travel.”

¢“If the city prohibits curb for parking, it should provide com-
parable offstreet facilities.”

Other arguments against city parking operations center around
the right of private enterprise to conduct business without com-
petition from government. Opponents of municipal parking pro-
grams contend it is unfair for the city to participate in offstreet
parking activities where private capital has heavily invested.

Despite arguments, offstreet parking is a community problem.
Citizens, adversely affected by parking shortages, find that their
city is often the only agency able to acquire proper offstreet
locations. The more suitable the location, the more difficult, the
more expensive it is to acquire. And unlike the private property
owner, a city has authority and resources to erect suitable parking
structures.

In most cities, private operators have turned available land to
parking use. But leases often discourage expansion. Many aspects
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of private operation show the tenuous nature of both leases and
operational methods.: "

Evanston, Illinois, decided that prlvate parking facﬂltles were
not solving the problem. Officials launched a municipal program
that developed within three years eleven parking lots. Six are in
or near the principal shopping area; three, in secondary business
districts, and two, in apartment neighborhoods.

Experience proves that small lots appropriately distributed help
to ease parking problems, and distribute traffic movement. Six
of Evanston’s eleven lots charge for parking. They are metered
with a three-hour limit at five cents an hour. The remaining five
have free parking.

Parking meter revenues have paid the cost of Evanston’s pro-
gram. Additional lots and two garages are contemplated.

Administration of the City Offstreet Parking Program: In four ways,
city governments have assumed the respons1b111ty of administer-
1ng their offstreet parking:

. Placing the function in an existing department such-as
Streets or Traffic Engineering.

2. Setting up a separate municipal department of oﬁstreet
parking. . S

3. Appointing a parking board or parking commission to co-
ordinate the offstreet efforts of other city departments.

4. Creating an autonomous Parking Authority. -

Each plan has advantages. One that best suits one commumty
- is'not necessarily best for another. Lo¢al €onditions and factors
affect the choice. Variables are population, public attitude, polit- -
ical characier, administrative precedent, and governmental cus-
tom. .

Advantages and weaknesses of the four plans are:

Sub-department: The simplest way for a city-to assign responsi-
bility for offstreet parking meters is to create a sub-department of
offstreet parking within an established department. Unfortu-
nately, offstreet parking activities, thus becoming an added
function, are often subordinated to the department’s primary
activities. Parking activities can under such circumstances be
obscured from public view and review. Offstreet parking is im-
portant to the public. It requires aggressive management. The
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executive ability for successful offstreet parking facilities is hard
to find at the sub-department level.

- Separate department: Problems involved and abilities required in.
the administration of parking are sufficiently unlike those in other
‘city. units to justify a separate department. Capable management
personnel can be atiracted by prestige, salary and authority of a
city department head. A separate department has direct lines of
authority, its duties and responsibilities clearly defined.

Creation of a department of offstreet parking, however, does

not remove the matter from political pressure. Change in political .

control of the city government makes it impossible to assure con-

tinuity of departmental management. That uncertain tenure does

" not contribute to the acquiring of capable persofinel or to the -
efficient administration of offstreet parking projects.

Parking Board or Commission: This agency type is often composed
of civic-minded citizens who serve without compensatioh,' their
function advisory. Advantages claimed are: ‘

1. Appointment to a non-salaried, civic-betterment body ap- |
peals to the higher-type, experienced businessman. His adminis--
trative decisions will be motivated by the public interest.

" 2. Because commission and board members are usually down-
town business and professional men close to the parking problem, -
the city benefits from their talents and collective judgment in the
consideration of administrative decisions often outside the normal
concern of city government. o

3. The commission or board gives a voice to repreSentative .
members of local groups interested in 1mprov1ng parklng con- -
ditions. '

One of the defects of the commission admlmstratlon is the limit
on powers to act. Their authority rests in the mayor. He controls
commission activities, either directly or by appointments. Re-

gardless of the merits of commission proposals, their implementa- .

tion depends on another group of men. The separation of plan-
ning and execution functions does not facilitate offstreet parking
activities or the acquisition of facilities.

Other disadvantages are: '
_ +1. It may become a body more interested in galmng recogm—
tion than in service. - : ,
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2. It may become a buffer between the. public and the city
with responsibility for offstreet parking policy passed from one
to the other while parking attrition continues. ‘

3. Important decisions required in the administration of off-
street parking can be cumbersome and time- consumlng, if left to
. a large group.- : o .

Parking Authority: Many cities in recent years have adopted the -
device of a parking authority to administer the parking program.
The Authority is a separate, legal entity, completely autonomous
in planning, financing, construction and operation of a city off-
street parking program. Created by the city, it combines public
responsibility of government with business initiative and the"
efficiency of private enterprise. .

City parking authorities have two primary identifying charac-
teristics: ,

. Sufficient independence from direct city control to permit

autonomous operation with appropriate .corporate powers to.

function. '

2. Power 1o finance operations by revenue bonds. (See pages .-
216-219.)

Parking authority proponents say that powers granted to park-
ing authorities provide flexibility and responsiveness for prompt;
businesslike decisions. Revenue bonds balance this management
~ flexibility. Bonds are attractive to potential investors. when sound
decmons are apparent. ' _ ) ‘

~* Purposes of parking authorities outline a development of logical
action for a good offstreet parking agency. Those purposes are: -

1. Conduct detailed factual studies'to locate site and determine suitable size .-
and type parking facilities to meet requirements. B '

2. Make the results of those studies and conclusions available to private indi-
viduals as a means of stimulating their interest and investment activity.

3. Assistorganized groupsof merchants businessmen, and others in offstreet
parking. activities.

4. Acquire property, finance; construct, and operate oﬁ"street parkmg '
facilities. ' '

5. Control the locatxon, operanon, servicing and mamtenance of parking
meters at curb and offstreet locations.

6. Administer minimum operating regulations for both pubhc and pnvately
owned parking fac111t1es Co

” L
N .
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7. Prepare a rational master plan of offstreet facilities to meet present and
probable future parking needs.

8.. Periodically re-evaluate parking needs to up-date the master plan for
changing parking needs and desires. »

Parking authorltles are controlled by a governing board, ap- o
pointed by the mayor. Generally there are five board members.
For continuity of management, tenures of members are staggered
One is replaced each year. Careful selection of board members is
© the key to successful parking authorlty operation. Such success is a
direct measure of the business ingenuity and resourcefulness of
the men entrusted with its management. : ‘

The primary advantages of the authority-form of offstreet
"parkmg administration are: ‘

. It provides an agency of size and power comparable to the problem. .

2. Its powers are broad and flexible. It can plan and pursue a suitable course
advantageous to the problem and the city. :

3. It is self-sustaining, its operation does not increase the taxpayer s obhga-
tion.

Briefly, parking authority provides businesslike developmenf
and management of an essential municipal service.

Critics point out that the parking authority plan has dxs—
adyvantages. One s its separation from city government and the -
1mmun1ty that separation provides from easy municipal super-
vision. Co-ordination of parking authority work with other city
activities related to traffic and parking is also minimized by the
independent character of authorities. That the authority dupli-' ‘
cates much of the work of existing c1ty departments is another_
criticism. ’

Actually, it too soon to judge the value of parking authormes.
versus other plans for administering a city’s offstreet parking
program. The concept is young, the experience, limited. About
forty-five such agencies have been created.! Of those not entirely -

1 Modesto, San Francisco, San José and Santa Monica, California; Norwalk,
Connecticut; Wilmington, Delaware; Joliet and LaGrange, Illinois; Indianapolis,
Indiana; Augusta, Maine; Baltimore, Maryland; Detroit, Flint, Grand Rapids and
Lansing, Michigan; Hackensack, Jersey City, New Brunswick, Paterson, Passaic
-and Trenton, New Jersey, Elmira, New York City, Peekskill, Syracuse, and White .
" Plains, New York; Charlotte, Raleigh and Wilmington, North Carolina; Cincinnati
and Columbus,, Ohio; Portland, Oregon; Johnstown, Lansdalé, McKeesport,

"New Kensington, Philadelphia, Pittsburgh and Uniontown, Pennsylvania; Knox- \
ville, Tennessee; Norfolk, Virginia; Madison and Mxlwaukee, Wisconsin.
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successful it is not clear that their ineffectiveness was caused by—
or was in spite of —their being authorities.

The parking problem continues to grow in seriousness. It exerts
a tremendous effect. Many cities consider it of public importance
to continued growth of the city and a direct threat to city centers.
Offstreet parking should be the concern of both the municipal
authorities and private operators. But that does not invite open
warfare between the two groups. Long range and early action
should be part of every city’s parking program. Every city should
have a live program. A city offstreet parking program should
produce as much or as little parking as private enterprise demon-
strates it is unable or unwilling to provide. :

Methods of Finance

- Private financing of parking developments is little different from

private financing of other business. Parking facilities are not
always costly to provide. Orderly liquidation of the investment
depends on the continuous balancing of a financing operation
.that leaves little room for inefficient management.

Successful city parking programs indicate that many different
financing plans are workable, and are geared to meet varying
conditions. Several proved methods of financing parking proj-
ects, including land acquisition, facility construction and opera-
~ tion are: :

1. Current budget expenditures.

General obligation bonds.

Revenue bonds.

Benefited district assessments.

Parking revenues.

. Co-operative measures between city and private enterprise.

C'urrenl Budget Expenditures: Some cities have financed parking
projects from current budgets—-partlcularly, a few years. ago,
when city participation in offstreet parking was new and projects
were small. In recent years, this plan has been augumented by
growing measures of parking control and the spreading of finan-
cial burden more directly on those benefiting most from parking
improvements.

S
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Early city-owned offstreet parkmg places were modest devel-

' " opments. They cost relatively little. Rapid increases in the size

of the parking problem, partlcularly since World War II, has
. required a comparable expansion in programs to meet it. *
Current budget financing of parking continues to, be used in
cases where suitable land is city-owned, or can be reasonably‘
' acqulred :
Over the past fifteen years Hampton Vlrglma, has used cur-
.. rent budget expenditure to build a system of seven parking lots. -
"They contain more than 1,000 spaces. All the lots-were acquired
© and improved with money from the city’s general: funds by care-
fully working the costs into the city budget over the period.

“This foresight of Hampton officials has produced much-rieeded
parking space at minimum cost. Other benefits were achieved .
during the process. Several blighted areas were replaced by
attractively finished parking lots. The need for expensive street
widening was eliminated. And the trend of slumping business, as
reflected by decreases in applications for business hcenses was .
_reversed. g
. Summit, New Jersey, developed its entire offstreet’ parklng

system by current budget appropriations. In twelve years, Sum-
mit spent-$63,000 to acquire and i improve four park1n<T lots for -

448 cars. Only one of the lots has pay parking. Revenue from it;
-as well as that collected from curb parkmg meters, goes into the

general fund. ’

Tax foreclosure proceedings- gave Teaneck, New jersey, four
~ parking lots. Twelve thousand dollars of the current budget pro-
" vided improvements. The four lots accommodate 346 cars.

General Obligation Bonds: Where the city’s debt limit permlts, ’
general obligation bonds prove workable for offstreet parklno .
The annual debt retirement is spread equally over property on -
- the city tax rolls. .

g General—obhgatlon bonds are subject to charter hmxtatxons on
indebtedness. Many cities have small amounts of unobhcrated
' funds but set up limited programs.’ :
" Debt-service charges and amortization of the bonds are pald -
* through general taxation. Opponents argue that downtown mer-
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chants receive benefits out of proportion to their taxes—an often
short-sighted view.

Port Chester, New York, used general obligation bonds. In
1930, a 100-car lot was built downtown for $50,000. That de-
velopment and a recent $100,000 project for 160-cars, was fi-
nanced with general obligation bonds. Such bonds were used also
by Kansas City, Kansas, to pay twenty percent for its offstreet
parking program. The remaining eighty percent was paid by
special assessments on directly benefited property owners over a
ten-year period. The Kansas City program provided nine attrac-
tive lots—capacity, 1,065 cars. The lots serve every part of the
central business district. '

The initial phase of that program involved acquisition and
progressive improvement of six lots for 765 cars. Acquisition costs
were $233,000, improvements $196,000—a car-space cost of $560.
The second part of the program developed three additional lots
for 300 cars. Development costs were $255,000 for acquisition,
$255,000 for improvements—a car-space cost of $1600. Total
costs .of the program have been $g12,000. The city’s-share .was .
$182,000 and the share of benefited properties, $730,000.

Revenue bonds are becoming a popular way to finance offstreet
parking. Income from the facility retires the bonds—a retirement
dependent on earnings of the facility, not constituting an ob-
ligation of the city.

- A drawback to revenue bond ﬁnancmg is the higher interest

rate because of their speculative nature. Some cities have con-
vinced merchants that they lose sales through parking shortages, -
benefit from parking improvements, and should buy up the entire
bond issue at reduced interest, or interest-free.

The salability of revenue bonds improves as the interest rate
decreases. Another way to obtain lower interest rates, in addition
to the plan outlined above, is pledging other income sources,
such as returns from curb-parking meters. Consideration by the
city of revenue bond financing should include careful investiga-
tion of possibilities to improve the marketability of the issue. -

Revenue bonds have proved particularly useful to parking
authorities. Such municipal corporations, lacking the city’s legal
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‘borrowing power, are confined in most cases to the use of self-
liquidating revenue bonds for financing. The legahty of revénue-
bond financing for: parkmg has been established. The investment
market has demonstrated its faith in this type of bond. The
. revenue bond places responsibility for financing on those dlrectly
aided by the improvement. In the face of continuing and mount-
ing offstreet parking needs, the revenue bond w111 probably be
- more frequently used. - ‘

Ann Arbor, Michigan, has a successful - parklng prograrn fi-
nanced with revenue bonds. Some $630,000 in these bonds were
sold to finance development of the Ann' Arbor 'Automobile Park-'
ing System. Four sites were purchased for $241,000. Three were’

‘made into parking lots. The fourth, because of its topography,-
was selected as the site for a ramped, three-level parkmg structure:
Cost of construction was $315,000. ‘

" Fees at all the city-owned facilities are ten cents for'the first
two hours, five cents for each additional two- hours. Drivers park
‘their cars; attendants collect the fees. '

- All parking revenues, including curb-meter money, go mto the '
Parking System fund to retire bonds and pay-debt-service charges
In its first year of operation, the Parking System.netted $75,000.
Further expansion, using funds remaining from the initial issue,

. should return $100,000 yearly to the city. This will retire the bonds ‘
within their fifteen-year term. :

A $1,600,000 revenue-bond issue ﬁnanced the begmmng of the

~Sacramento, California, offstreet parking program. The bonds
.-were marketed in July, 1951. Two large parking lots began
operating in May, 1952, less than ten months after the bond sale.
- Land for a third lot was acquired, improved, and put into opera-
‘tion by June, 1954. This property was developed with the unused
balance of the original bond issue plus- the operatmg surplus

accumulated by the first two lots. : e

All three Sacramento lots have a three-inch asphaltlc concrete
pavement on a six-inch crushed stone base, a complete drainage
system for storm water runoff, mercury vapor luminaires for night
time operations, and perimeter landscaping. Entrances and exits

- are safe, attractive and functional. Cost details of the three pI‘O_]-
ects: :
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Lot C

Lot 4 Lot B
Size 320’ x 340’ - 320/ x 340/ 160 x 320/
Number of car stalls 346 358 6o .
Gross area per car stall 314sq. ft.  go4sq.ft.  g2o0sq.ft.
Costs :
Land $604,000 $624,800 $202,100°
Clearing, grading, drainage, paving 32,000 32,000 20,000 .
Entrance and exit structures 11,350 - 11,350 1,000 -
Striping and stall bumpers 3,500 3,500 1,500
Fencing 1,850 1,850 1,000
Landscaping 1,000 1,000 500
Lighting _ 7,600 %,600 3,000
Total $660,700 $682,100 $229,100
Cost per car stall $ 1,912 $ 1,905 $ 1,432
Parking charges .
First hour 10¢ 10¢ —
Second hour 10¢° 10¢ . —_
Each additional hour ) 15¢ 15¢ _—
All day —_— — 40¢
Evenings . 25¢ 25¢ 35¢
Monthly — - -$7.00

The Sacramento offstreet facilities have exceeded predictions
in the revenue forecast. Financial statistics of the first two years

of Lots A and B are shown in Table VII-1.

Table VII-t

“SacrAMENTO’S OFFSTREET FaciLiTiES EXCEEDED PREDICTIONS »
Lots A & B, 195254

Operating Revenues
Parking fees
Interest on investments
Pay telephone, etc.

Operating Expenses
Salaries and Wages
Repairs, maintenance, utilities
Tickets and misceiianeous supplies

Sub-total
Net Operating Revenue
Debt Requirements
Interest .
Principal payment
Fixed maturity
Sinking fund (mmlmum)

‘ _ Sub-total .
Net Operating Profit ‘
Pledged Parking Meters Revenue

Net Profit and Other Income

To Sinking Fund (for accelerated bond redemption)

To Surplus

Sub-total

$339,250

3,960
581

$343,791

$ 88,860
- 10,453 -

2,822

$r102,135
$241,656

$100,442

30,000
20,000
$150,442

$ 91,214

. $100,000

$191,214

$ 83,897

$107,317
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One of the Sacramento city officials responsible for developing
this highly successful revenue bond program has outlined points,
which if stlpulated in the resolution of bond issuance, can aid
the marketing.’

. That the issuing entity establish and collect charges and tolls for use of the

,fac1htles “being financed which, together with any other revenues pledged to
. bond service, will be equal to at least the minimum “coverage’ (estlmated net

revenues pledged to the payment of the bond principal and interest in excess of

- actual requirements).

2. That the pledged revenues when collected be deposited with a fiscal agent

~ (abank or trust company) who shall distribute the same to the various funds and

make payments on the bonds as provided in the resolution of issuance.

" 3. That a bond reserve fund equal to about one year’s bond service require-
ments be established and maintained during the life of the bonds to assure
prompt payment in the event the necessary revenues are not realized.

4. That the fiscal agent apply the revenues in approx1matcly the followmg
order of priority:

. To the bond interest fund.

. To the bond principal fund.

. To the bond reserve fund (if required).

. To the operation and maintenance fund.

. To a bond sinking fund. '

To a fund which may be used at the option of the city for various |
purposes.

5. That additional bonds having an equal lien status and secured by the
same revenues may be issued only when certain conditions are complied with.

- 6. That a portion or all of the bonds be subject to call and redemption prior
to their respective maturity dates at certain prefixed prices.

4. That proper records of accounts will be maintained and that an annual
ﬁnancxal statement applicable to the project be made available each year.

* 8. That no competitive projects be established by the city that would tend ‘
to reduce the revenues pledged to bond service, and that sufficient on-street
meters be maintained to produce a designated minimum revenue (if any parking
meter proceeds are pledged to bond redemption).

9. That adequate insurance and fidelity bonds applicable to the pI‘Q]CCt
and its employees be maintained.

10. That the project will be operated and mamtamed in an efficient manner,
and proper enforcement measures be taken to assure collection of parking
charges.

11. That other covenants having to do with events of default, sale or con-’

ol < I« PN e I o B

"demnation of property, amendments to the resclution, and other matters be &

adopted to safeguard the interests of the bondholders.

2 Faustman, D, Jackson, “The Sacramento Municipal Off-Strect Program,”
Traffic Quarterly, Vol. VIII, No. 4, October 1954, page 397.
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Benefited District Assessments: This system of financing tries to.

proportion parking development costs among properues that

benefit from it. Obv1ously the degree of benefit varies. Some of ’

the bases used in determining each property’s share of costs are

assessed valuation, front-footage, area, and anticipated benefits.

In theory, the benefit-district-assessment method of financing
parking is attractive. Good parking has w1de commumty benefit,
but attempts to fairly determine the beneﬁts to specific properties
and land uses are difficult. The difficulty of establishing equitable
assessments makes it one of the less favorable financing plans. -

In Kalamazoo, Michigan, a 400-car, $60,000 lot was paid for

by benefited district assessments. The principal reason for success
in Kalamazoo was active, interested participation by a com-
mittee of affected property owners in estabhshlng dlStI‘lCt limits
and assessment rates.

Three benefited districts were defined: The smallest, made up

of themost favorablyaffected properties, wasassessed forty percent
of the total. The next benefited area was also assessed forty percent

—a considerably larger area maklng individual levies less. The_,(

least benefited and largest area was assessed the twenty percent.
Assessments were based on a combination of property area and
assessed valuation.

Silver Springs, Maryland, taking advantage of a 194.6 law per-

mitting meter revenues and assessments on benefited properties
to finance parking, developed nine lots—2,200 spaces. Eight of

the-lots were improved with-grading, ‘drainage, ‘and-surfacing.”

Approx1rnate car-space cost was § 500.
Two bo

I'wo bond issues, totaling $1,000,000, paid ail acquisition and™’

improvement costs. A tax of forty cents for $100 of assessed valua-
tion on business and industrial properties, plus a tax of twenty
cents for $100 of assessed valuation on undeveloped properties in

the area, plus the net earnings of more than 200 curbside parklng :

meters should retire both bond issues by 1g975.

The Silver Springs zoning ordinance requires provision of oﬂ'-'
street parking in conjunction with various types of land use. Land .
owners who comply with those requirements and provide thelr“ .

own offstréet parking are exempt from the special assessment.
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Parking Revenues: Many cities provide offstreet parking projects
with funds from other parking operations. Usually with this
financing method, the net revenues, or a fixed percentage of the
gross revenues, of all curb-parking meters and existing. offstreet
parking facilities are set aside for acquisition of additional off-
street space. Such funds are often used to give additional support
toarevenue bond issue. Sometimes offstreet sites are not acquired
until parking receipts are sufficient to complete financing. The
weakness of this pay-as-you-go plan is the time. During those long
delays, public sentiment can turn to resentment while the parking
problem continues apparently unattended.

. While one city believes that setting aside twenty-five percent

of parking revenues will be sufficient, another, regarding the .
parking need as more critical, earmarks all parking revenues.

Some cities delay offstreet parking action until funds are accu-

mulated to cover acquisition and improvement of an offstreet
development. Others purchase properties and improve themona

ten-year basis, meeting each debt with parking revenues.

Lansing, Michigan, developed five metered parking lots. with
curb parking revenue. Now, all parking revenues, curb and off-
street, are earmarked for a reserve fund to continue acquisition
of properties to complete the original prograi’n that contem-
plated ten lots.

The Lansing lots have graded, black-topped surfaces with each
stall marked in herringbone pattern. Stall-bumper posts en-
courage orderly parking; flood-lights promote night use. Fencing
affords protection. To minimize congestion, traffic enters and
leaves by separate drives. Costs of the first three lots opened are
tabulated in Table VII-2. :

Other Methods of Off-Street Parking Finance: A few cities have used

-income from city-owned public utilities to finance offstreet park-
ing. The best known of this method is Ottumwa, Iowa. The one-
year receipts of city-owned water and power plants were enough
to reclaim a swamp area on the banks of the Des Moines river.
Today almost 1,000 cars can be parked on the lighted, well-
surfaced lot on the made land. - .

While not actually a financing method, Coral Gables, F lorida,
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has adopted a leasing arrangement. The city leases for twenty-
five years property suitable for parking. Terms provide for the
city to improve the areas and install parking meters, with rental
set at thirty-five percent of gross revenues. The city retains sixty-
five percent for maintenance, operating expenses, -and taxes.
Excess revenues are used to improve the lots and build a fund for
additional facilities. The city has an option to purchasing the
property during the twenty-five years, purchase price determined
by negotiation. Coral Gables has established three small well-
sited lots under this plan. Their capacities are'28, g5 and 114 cars.
Meter rates are reasonable—one-half hours for five cents to nine
hours for thirty cents.

Table VII-2

“LANSING, MICHIGAN, DEVELOPED ATTRAGTIVE ParRKING LoTSs Wit FUNDs
AccuMULATED FROM CURB PARKING METER REVENUES.”

Lot1 Lot 2 Lot 3

'

Size 198’ x 165/ 87/ x 299/ 110’ x 186/
' and
, 145’ x 185/
Number of car stalls . . 105 93 . - . 116
Gross aréa per car stall 311 8q. ft. 279 sq. ft. 408 sq. ft.
Costs
Property $88,825 $67.,839 Leased
Grading, gravelling and . '
base preparation 4,850 5539 1,229
Black-topping 3,737 2,690 3,466
Tree removal 63 66 —
Parking meters 6,930 6,138 7,250
Bumper posts . 81 ) 120 - 195
“Installation'of metefS and posts’~ " 918 T 596 481
Paint 44 ' 51 69
Signs : 137 100 176
Lights 946 .272 © 155
Fences 52 — —
Plans 25 25 35
Total $106,608 $83,416 $13,056
'Cost per car stall ' ‘ -
less property cost . $ 169 $ 167 < Br13
including property cost $ 1,015 $ 89y —

Selecting the Best Financial Method: The three mmost impor‘taﬁt
factors affecting the city’s choice of a plan for financing offstreet
parking are:
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1. State limitation on authorized financing methods where it has been
previously determined that city participation in offstreet parking is permissible.
2. Extent of the proposed parking program.
* 3. Determination of the fairest distribution of oﬂ”street parking costs accord-
. ing to which group or groups should pay those costs.

_-Since city powers come from the state, the first step in a parking
finance program is to examine state law to see how cities are
authorized to participate. In some cases, the law is specific; in
others, the law goes into cons1derable detail without prescrlbmg
financing methods.

Oregon with a broad enabling law, gives to Oregon cities com-
plete freedom in selecting a financing plan for financing:

Section 2. Any incorporated city or town may establish one or more offstreet -
‘motor-vehicle parking facilities for the general use and benefit of the people of
said city or town, or for one or more special classes of vehicles, as shall appear -
necessary, proper or beneficial in the public interest. To that end said c1ty or
town may: :
a. Plan, design and locate such facilities.

b. Financesuch facilities by any one or any combination of the followmg
methods: General obligation bonds within legal debt limitations, or revenue bonds
payable primarily or solely out of revenue from parking facilities in such amounts,
at such rate of interest, and upon such conditions as may be prescrxbed by the
legislative authority of such city or town; special or benefit assessments equal to the
total cost of land and improvements, or to any portion thereof, such assessments
to be levied against property benefited in proportion to the benefits derived, the.
amount of such assessment to be determined in accordance with special assess-.
ment practices for local improvement as prescribed by the ordinances or charter
provisions of such city or town; parking fees and special charges derived from the use -
of offstreet parking facilities by motorists, lessees, concessionaires or others;

" general revenue appropriations; state or federal grants or local aids; parking meter:
revenues, general property taxes or gift, bequest, devise, grant or otherwise.

v
'

Other provisions of the Oregon law require operation of city-
developed offstreet facilities to be placed by private lease granted
under public bid. Apparently the Oregon legislature beheves that
private operation and management, under suitable contract, will
best use technical know-how for efficient operatlon and service
to the parking public. :

Cities planning to develop offstreet parking should carefully
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check the extent of their legal powers before acquiring land.
They should not start condemnation proceedings, enter into con-
tracts of purchase until they have carefully examined the statutes.

Legal Aspects of City-Developed Palu'king Facilities

Legislation varies considerably. In some states the legality and
limitations for city offstreet parking is a part of the state con-
stitution. Elsewhere the activity is covered by legislative acts, or
by municipal charters contammg the offstreet parking con-
ditions.

Right of Assessment Questioned: In two states, court-action on the
right to assess benefited properties for parking facilities upheld
the cities.

Special assessment is a form of taxation levied on the benefit
from the operation of the taxing body. The special development
should benefit the taxed property to a substantially greater degree
than property not so assessed.

The special benefit element depends on the.location.and pur-.
pose of the parking facility. Fringe parking lots operating in con-
junction with some form of shuttle bus system would not qualify
as special-assessment developments. The lots would not be of
special benefit to adjacent properties. Special assessment for a’
parking lot or garage in or next to a commercial area, where
benefit is clearly present, would probably not be questioned.

Location of Facilities

In most cities, a single offstreet parking facility, regardless of size,
would prove inadequate. A proper distribution of parking de-
velopments to provide a balanced system of parking areas is
essential. Location of offstreet facilities has much to do with
their effectiveness. As bad as the downtown parking problem is,
mere provision of offstreet space may not give full relief. Facilities
developed on poor sites will prove useless if they do not attract
parkers.

Parking demand should determine location. Engineering stud-
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ies, cordon counts, parker-destination surveys, and other estab-
lished traffic and parking studies should indicate the capacity and
site of new facilities. Sites should be selected for suitability for
"later construction of garages. This will provide a -continuing
flexible program. Current parking demands may not support a
garage; future ones may.

Offstreet parking should be located to .intercept traffic so a
minimum number of cars need to travel into congested areas. In
general, this indicates a distribution of facilities on all downtown
quadrants, taking into account the sources of heaviest traffic flow. ’
Traffic surveys will show how much traffic enters downtown on
each of the feeder routes. Such information must be modlﬁed by
studles of the destination of parkers.

‘The location of proposed facilities should be examined for its
traffic effect on adjacent streets. Capacity of streets should be:
ample to handle the added load the parking facility might gen-

-erate. The expense of increasing the capacity will' have to be
reviewed and compared with the benefit derived from the added
. facilities. : '

Location and arrangement of buildings and businesses that

create parking demand should be considered. A comparison of

~ parking-demand generators and available parking accommoda-
. tions will indicate the location and size of offstreet parking needs.
It will also delineate the area within which effective parklng
facilities can be developed.

Studies Relative to Location: A combination of parking studies are
" needed to give accurate. information on the best location for a
parking development. Action taken on hit-and-miss studies will
not provide appreciable relief, Carefully executed technical stud-
.ies are required to evaluate needs and insure a proper approach.
Cordon counts provide the total' demand for parking at any one
_time. Origin-destination surveys pinpoint parking demand cen-
. ters. Parker interviews develop valuable information on where
' the parker desires to park, how long he wants to stay, and how
much he thinks he should pay. There are numerous small com-
munities where reasonable judgment and minimum technical
assistance can fully serve the initiation of a modest program. Such-
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technical assistance frequently can be obtained from the state or
other nearby competent source. v
These studies develop facts. They cannot 1nd1cate potentlal
parking demands, but can provide guidarice for the future plus
data necessary to develop an eﬂ'ectlve program. )

Off-Street Parking Ordinances

Zoning ordinances for offstreet parking with certain types "of
property help the parking problem. Zoning regulations for park-
ing are advantageous in growing cities in areas outside the central
business district. It is a long-term solution.

In some cities, this legal method of requiring offstreet parking
has been broadened to include reconstructed or substantially altered
buildings. Requirements differ with building types and land uses. *
The ordinance, making the facilities a part of land development,
provides permanent parking. It guides land developers by in-
forming them of requirements. ' ‘

Zoning for parking takes into account the new traffic genera- -
tors. The regulations are not in themselves a solution. Yet, prop-
erly drafted and administered they can be a valuable aid.

The city council or other agency becomes the administrative
or regulatory force. Usually it maintains a close working relation-
ship with another city department that serves in an advisory -
capacity. Often this responsibility falls to the c1ty planning board
- or’city plancommission: The plan cormmission provides investi-
gative and technical aid in writing the ordinance. Once adopted,
provisions of the zoning ordinance for parking are often enforced
by the building inspector.

There are no scientific bases on which to prescribe parking.
requirements for various types of land and bﬁilding uses. Not- |
withstanding, the requirements of the zoning ordinances adopted
are similar—evidence that careful study of a common problem
by independent groups will develop agreement. The similarity
of requirements suggests their reasonableness. Unanimity be-
speaks agreement as to what are practical and reasonable re-
quirements.
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| Buildings Aﬁec'tez?: In ‘th,eea’rly daYs of ZOning for paifkipg, the
regulations were applied to few building types. As acceptance of ", .

. the technique became prevalent, the breadth of ordinances and

" building types it encompassed became moré¢ inclusive. Continued
activity in this field of zoning has seen contmued expansion of
“building types and land uses coming under zoning requirements.

Today most ordinances require that- offstreet parking-b€ pro- - -
vided with many types of buildings. Requirements are not un-
seemly, because few buildings do not attract automobile trafﬁc

A list of the specific building types covered by the typ1ca1 zomng- T

for-parking ordinance follows:

Single family, dwelhngs A

Multiple-family dwelhngs

Hotels

Hospitals

Theaters

- Restaurants

Places of public assembly

Retail stores

Office buildings

Wholesale establishments

Industrial buildings o
Stngle Famzly Duwellings: Residential nelghborhoods are not free
"from the growing need for reservmg streets for the use of moving -
traffic. By requiring that new single-family residential buildings
~provide an offstreet parking space, the zoning ordinance pre-

vents traffic congestion in residential areas. In large-scale housing’-

developments, it prevents a problem from ever developing. In
recently built-up sections of towns and cities, it permits effective .
enforcement of bans against overnight curb parking. Fire fighting
and other emergency equipment, delivery and home-service
~ vehicles can serve the area. Snow removal and street cleamng are
‘easier. The likelihood of accidents is decreased. ' .
Al zoning ordinance requirements for single family dwellings
stipulate that one offstreet car space shall be provided. Few
ordinances specify an enclosed garage.

The West Palm Beach, Florida, zomng ordinance has a section
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dealing with the offstreet parking required of 51ng1e-fam11y
dwellings. It reads in part: .

. no residence shall be erected, and no major repairs made to an existing
residence, unless there already be in existence upon the lot, or unless provision
is made for the location on the lot concurrently with such erection or repairs, .
of a vehicular driveway space leading from the street serving such premises to an
auto storage space on such lot consisting of one of the following:

a. A porte cochere

b. A carport

c. Agarage’

d. A car parking space with a minimum size of 200 square feet

Such auto storage space, whether or not covered, shall be considered as an
occupied space . . . and likewise such space, if not covered shall not be included .
in computing rear, front or side yard space as defined and required in the chapter.

The “major repairs” referred to are defined in the ordinance
thusly: ‘ v ’
Major repairs shall be deemed to be involved when the cost thereof, including
all material and labor as determined by the city building inspector is found to

be in an amount equal to, or in excess of, 25 per cent of the last city valuation
for the bulldmg in question.

There is no mistaking the intent or extent of the West Palm
Beach ordinance as it affects single-family dwellings. ‘
. Multiple-Family Duwellings:  Apartments and other multiple-

dwelling-unit structures, unless they provide off-street parking
- accommodations, cause severe ‘“‘spot congestion.” It is not un-
usual that practlcally all cities using the zoning ordinance for
parking include such buildings under their requirements. The
space requirements in those ordinances vary considerably. They
range from three parking spaces for each two dwelling units to
one space for each three dwelling units. The usual requirement
is one parking space for each dwelling unit.

Ordinances that require one space for each unit are generally
found in cities of the western states. Eastern cities with their lower.
car-ownership-population ratio use less stringent requirements.

The car-space for each single unit is the most realistic require-
ment. It will come closer to meetmg future parking needs of multi-
family buildings.

Apartment buildings often include retail stores on the ground
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floor and professional offices on the lower floors. The Birmingham,
Michigan, ordinance anticipates this dual development in the
part of its zoning for parking ordinance that reads:

If a building in'a multiple-family residence district shall have therein business
establishments . . . there shall be provided in addition to the parking spaces
required . . . for the residential units in such building, one parking space for
each goo square feet or major fraction thereof of floor area available to customers
of such establishments. ‘

Hotels: In most zoning ordinances, new hotels are required to
provide offstreet parking space in ratio to the number of guest
rooms. A common requirement is one space for each three guest
_ rooms. Smaller cities usually have higher requirements.

The Birmingham, Michigan, ordinance has special parking
space requirements for the apartment building that might have
retail stores on the ground and lower floors. (See page 0oo.) No
known ordinance anticipates this same type of dual use in hotel
“structures, although it is probable that more hotels than apart-
ment buildings have ground floor retail establishments. Parking
‘needs of drug. store, -gift .shop, florist, . and haberdasher, often
found on the street floors of hotels, should be taken into account.

The Pasadena, California, ordinance anticipates the possibility
of restaurants and bars operated in hotels, as follows:

For Hotels, Residential Hotels, Clubs and Fraternal Organizations, Chari-
table or Welfare Institutions sold for dwelling purposes and other similar struc-
tures, at least one (1) parking space for every three (3) guest rooms, dwelling
units or suites. If assembly or lecture halls or public eating or drinking facilities are
provided in such structures, additional parking will be required in accordance
with the provisions of subparagraphs (8) or (12) whichever pertains.

Subparagraphs 8 and 12 cover the parking space requirements
for assembly halls, theaters, general auditoriums, exhibition halls
and similar places of assembly, as well as commercial buildings,
business and professional offices.

With slight revision, along with the general lines of the Pasadena
ordinance cited above, all the ancillary activities in hotel and
similar structures can be acknowledged for increased parking
needs. : :

Hospitals: Ordinances requiring new hospitals to provide off-
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street parking are country wide. The common basis is the number
of beds. Most ordinances require one car space for four beds. The
range is one space for one to ten beds.

Substantial peaks of parking demand occur during hospital
visiting hours. Where offstreet facilities are not provided curbs
of nearby streets become jammed to the detriment of moving
traffic and convenience of hospital visitors. Offstreet space should
be made available to doctors and hospital staff members. '

Theaters: Theaters in downtown areas served by mass transit
find half their patrons arriving by private car. Space requirements
of ordinances provide one space for each ten theater seats. Ob-
viously this is not a realistic estimate. Most newly erected theaters
have a higher proportion of parking spaces. The aggressive busi-
nessman most often provides more than the minimum. He knows
the value of offstreet parking to successful operation.

Peak of theater parking is during evening hours. The zoning
ordinance can recognize this by permitting a portion of theater
parking requirements through a co-operatlve use of parkmg lots
developed primarily for daytime use. S

Restaurants: Probably because of the wide range of estabhsh—
ments covered by the word “restaurants,” less than a fourth
of existing zoning-for-parking ordinances cover them. Most base
requirements on the total floor area instead of the more practical
figure of how many persons can be accommodated. Seating capa-
c1ty should be the criteria.

- Floor-area requiremeérits vary from one space for each forty
square feet to one space for 1,000. Based on seating capacity,
requirements range from one space for each three seats to one for
twenty. Other ordinances compute spaces by employees, restau-
rant frontage, or total lot area. It is difficult to relate the last
three to parking needs.

Places of Public Assembly: Places of public assembly are con-
sidered separately from theaters for parking, because of irregular
use: auditoriums, stadiums, community center buildings, sports
arenas, and similar places. Requirements for this type of parking
vary from a minimum regulation for one space for each twenty
seats to one for each three. Many ordinances, anticipating areas
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without permanent seats, worded requirements this way: “One
parking space shall be furnished for each ten seats or fraction
thereof, or, one space for each one hundred square feet or fractlon
thereof used for public assembly but not containing fixed seats”’
 As with theaters, a few cities. permit part of the parking for
privately owned places of assembly to be nearby facilities that
serve daytime business. For these cases the ordinance spells out
special requirements.
. Retail Stores: Existing ordinances use twenty bases for retail
stores. Parking-space-floor ratios predominate. In the absence of
dependable data, no criticism can be made of the parking-space-
floor area ratio. Justifiable criticism can be made of ordinances
‘using employees ‘as a basis. It has slight relation to customer-
parking. '

Strength of the framework of zoning lies in requirements based
on logical reasoning, backed by factual data.

For retail establishments, parking requirements vary. Few re- -
liable studies have been made to determine their needs accurately.
Some indication can be derived from the experience of shopping
center developers. - :

Shopping center developers generally agree on a two-to-one
ratio. One authority in the shopping center field concludes® that
the two-to-one proportion meets only the essential minimum, even
with sixty percent of the shoppers arriving by public transporta-
tion or on foot. In centers more dependent on the driving shopper,
three-to-one is desirable. :

Such ratios, easy to apply, obviously are not the final answer.
They provide a qualified suggestion for parking needs of retail
establishments, but much depends on the nature and location of
the business.

Office Buildings: Modern multi-storied office buildings contrib-
ute to downtown traffic.. Ordinances, recognizing this, include
office buildings in their parking requirements, using total floor
area to compute parking needs. The minimum requirement is
one car-space for each 3,000 square feet of floor; the maximum is

3 Bakér, G., and Funaro, B., Shopping Cenler:—besign and Operation‘, Reinhold
Publishing Corporation, New York City, 1951, page 36. )
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one space for 150 feet. The wide spread probably is due to lack
of data.

Wholesale Establishments: Often wholesale houses are located in
sparsely built sections. This removal from the center of parking
shortage may be why less than half the ordinances include build-
ings used for wholesale business. Where they appear, the car-
space-floor area ratio is used, ranging from one space for 150
square feet to one for 5,000. Ineffectual requirements that bear
little relation to parking needs, such as one space for each ten feet
of building frontage, or a parking area thirty-five feet deep along
the entire front, are found.

Industrial Buildings: Like the wholesale establishment, industrial
buildings are infrequently mentioned. About half base require-
ments on employees: one parking space for five employees. Ordi-
nances stipulate use of the maximum number of employees that
may be employed to determine the number of parking spaces
required. Obviously this provision can be easily sidestepped,
though it guides a far-sighted developer.

. With more than one working shift, the overlapped parking
needs aggravate the problem—particularly troublesome where
continuous plant operation is necessary during shift. changes.
Suggested solutions would stagger arrival-and-departure times,
and base parking on the maximum employed on consecutive
shifts. None of the ordinances so far have such provisions.

Building height, number of floors, and total floor area, coupled
with-the character and. operation affect the parking needed at -
office buildings, wholesale establishments, and industrial build-

Py Aat arvdanad
lng° Z ubhc '““‘“‘"M' ""q“"‘es that thesc ueualls be considered in

planning industrial structures. Zoning provisions afford a way to
obtain adequate space for users of adjacent streets as well as for
other property owners in the vicinity.

Location of Parking: Zoning ordinances are usually specific about
the location of parking. For residential structures, the ‘parking
space is most often required to be on the same, or an abutting plot.

Distances at which parking facilities may be situated vary from
200 to 500 feet from the building. Some stipulate a “reasonable”
distance. -
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Factual surveys determine the distance parkers will park from-
their destination. Parkers will walk farther for long stops than
for short ones. This information can establish ¢ reasonable dis-
“tances” for various building .types. Obviously the - parking area
provided for a residential building should be on’ the same lot or.
one immediately adjacent. a

Muskegon, Michigan, has a concise paragraph on the allowable
distance for parking: :

In all districts, in connection with every industrial, commercxal busmess,.
trade, institutional, recreational or dwelling use, and similar uses, parkmg spaces
for . . . parking or storage of vehicles shall be provided.either within three
hundrcd (300) feet of the building, structure or premises they are intended to

serve, except in the case of dwellings, where parking spaces shall be provided on
the same lot as the dwelling, in accordance with the following schedule

Space Requirements: Zoning ordinances specify d1mens1ons for
oﬁstreet parking space— usually “200 square feet,” or “one offstreet
car space, at least eight feet wide, eighteen feet long, vertical
clearance, seven feet.”” Virtually all zoning ordinances require

.that the parking area have adequate interior drives, entrances and‘
exits to connect with a public street or alley.

Colorado Springs prefers to use the specific area requlrement
There, an offstreet parking space is designated -as being an area
eight feet wide and twenty feet long. Adequacy of the spaces for
their intended purpose is provided by this section: ' ‘

Plan of the Parking Area: For the purpose of converting parking space into the
required parking area, plans must be submitted to show how the required
parking spaces shall be arranged in the area supplied for that purpose, and to
indicate sufficient space for turning maneuvers, as well as adequate ingress and
egress to the parking area. '

" Morristown, New Jersey, prefers the specific area requirement,
but only passenger cars. The zoning ordinance leaves judgmient
of space for parking commerc1al vehicles to the dlscretlon of the
Board of Adjustments: ‘ :

For the purposes of this section, a “Parkmg Space” shall mean an area of not
less than 200 square feet, "exclusive of drives or alsles giving’ dccess thereto,

accessible from streets or alleys or private driveways or aislés leading to stre€ts
or alleys and usable for the storage or parking of passenger vehicles. A parking
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space intended for the storage of commercial motor vchlclcs may be increased
to more than 200 square feet by the Board of Adjustment whenever in 1ts _|udg- :
ment a larger area is required solely to serve the intended use.

Arrangement has much to do with the effectiveness of any
parking facility. Good design can enhance the appearance and
utility of the building served, as well as increase the attractiveness
to parking customers. Poorly designed parking may.meet the:
car-spéce requirerhents of the ordinance, but it can be a detri-
ment to the building. Good parklng design is dlscussed in Chap-
ters IX and X.

Municipal Regulation of Commercial Parking Facilities

Commercial parking facilities are found in practically.every. city,
many on unimproved lots, or developed on vacant land, distrib-
uted through the downtown area with little relation. to.parking
needs. Rates vary, frequently established on the maximum figure
parkers will pay, not on a measure of their serv1ce or convenience.

Many downtown parking lots occupy.land on a temporary basis—
until real estate and economic conditions justify permanent de-
velopment. Land owners are therefore reluctant to finance im-
provements. This type of operation results in the development of
poor layout, overcrowding; delays in delivery; damaged cars, '
and generally inefficient operation., .© . ., -

Municipal regulation through hcensmg can control parkmg
-facility -appearance; require design’ featurés” that minimize ‘car
damage and pedestrlan injury, require financially. responsible
operators, and apply other reasonable regulatlons in the pubhc s
interest.

City ordinances permlttmg this type of regulation‘have gained,
considerable prominence recently. One of the first, enacted in .
Pasadena, California, in 1926, bore little resemblance to the
present idea of licensing and regulation: Its only requ1rement was’
that lot surfaces should be of cement, crushed rock, or sand, “laid
in such manner that said premises shall be free of dust »

Other regulatory ordinances followed as more cities recogmzed
the need for control of parking lot operation. One of the first
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‘ comprehenswe ordinances was enacted in Royal Oak, Michigan,
in 1928. Highland Park, Michigan; Toledo, Ohio; East Orange,
and Atlantic City, New Jersey; and Washington, D.C. were other
pioneers. Today, most large cities and many small ones have such
ordinances. Requirements vary. Some merely license for a fee.
- Others prescribe standards that cover all aspects of physical design
and operation. Most ordinances have in common an enthusiastic
public reaction. :

- Licensing Practices: Most ordinances designed to regulate parking
facility operations require filing a written application before
~ issuance of a license. Items of information generally requlred on
 license application forms are: :

a. Name of the person or organization requesting the license.

b. If the licensé is requested by a corporation, the names of all officers and
directors, as well as the amount of capitalized stock. '

c.. If the license is requested by a partnership, the names and addresses of the
partners. ’

d. Complete legal description of the premises intended for the parkmg de-
velopment.

e. One-time capacxty of the proposed facility.

f. Planned hours of operation.

g- ‘Complete schedule of the rates to be charged.

License Fees: Many ordinancesrequire payment of a license fee—
the same as for other businesses in that licensable class. Other
- ordinances consider the parking development as a business apart
from those for which the fee is based on physical or operational
features. License fees for commercial parking facilities are estab-
lished on one of four bases: fixed fee; variable with facility area;
variable with facility capacity, and variable with gross receipts.

Most cities prefer the fixed fee. It is simple, and requires little
effort or expense to administer. Annual fixed fees for licensing
range from $2 in Highland'Park, Michigan, to $45 in Macon, .
Georgia. Cheyenne, Wyoming, charges $250 for the first year’s
" license and $25 for yearly renewal. Five dollars per year is usual.

Small cities charge as much as large ones for licensing. Los -
. Angeles and Long Beach, New York, both charge $5. Macon,
- Georgia, with a population of about 60,000, charges $25. Other
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large cxtles—Mllwaukee Minneapolis, St. Paul, "and - Seattle—-
charge less. : ’

Land area of the parking development is used by a number of
cities for determining annual license fees. Jacksonville, Florida,
and East Orange, New Jersey, both use one-half cent per square
foot. Newark, New Jersey; uses a penny. Other cities favor a sliding
scale based on land area.Toledo, Ohio, charges $5 for all lots with
areas up to 1500square feet. Shorewood, Wisconsin, and Rockford,
Illinois, charge $5.There, the $5 fee covers lot up to 5000 square
feet. Augusta, Georgia, has the highest land area charge—$21.for

‘lots up to 4,000 square feet. For each additional 4,000 square feet,
or fraction thereof, the fee is $26. The license fee for a parking
facility developed on one acre of land in Augusta is $246. Fresno,
California, uses a similar scale but with different rates. There,
$50 is charged for lots up to 7,500 square feet in size; $45 for lots
from 4,500 to 15,000 square feet; and $100 for all larger lots. One
city uses the lot area scale but sets a maximum of $1 5 as the annual
license fee. Two other cities charge up to $25, depending on lot
size. Toledo, Ohio, has a maximum fee of $35 for all lots more .
than 6,000 square feet in area.

Cities that vary license fees on car capacity range from Green—
wood, South Carolina—population 13,000—to New York City,
with more than'eight million. Jackson, Michigan, charges 50¢
per car space used for transient parklng and 25¢ for each car space
used for monthly rental.

Boston, Massachusetts, charges a licensing fée based on sliding
scale of car spaces. Small lots pay an average $3 a car space
annually. The unit assessment decreases as the capacity increases
until a fee of §1 a car is charged for each car space in excess of 500.
A few cities base their fee on the basis of car spaces, but modify it
by establishing a maximum license fee. For example, Orange,
New Jersey, charges an annual license fee of $2 each for the first
five car spaces and $1 for each additional space with a maximum
fee of $50.

Philadelphia uses a sliding scale of car spaces for determining
annual license fees. Commercial parking developments there pay
fees ranging up to $20. The Philadelphia ordinance is careful to
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distinguish between commercial facilities and those operated
privately in conjunction with a specific business of building.
These latter, “not for hire” facilities pay an annual fixed fee of $2.

Regulation of Rates: Apparently rate regulation through licensing
is questionable from a legal point of view. None of existing ordi-
nances seem to exercise any control in this direction. Licensing
laws do, however, encourage standardization of rates by requiring
that rates be stated on the license application and a new applica-
tion be submitted if the rates are changed.

Further encouragement for lot operators to use uniform rates
is the license condition that requires that they be continuously
and conspicuously posted at the facility entrance. In order to
regulate the manner in which parking rates shall be advertised,
a number of city ordinances prescribe the minimum size lettering
that may be used. Most of those ordinances require the use of
letters at least six inches in height.

While requiring that rate schedules be posted in letters of a size
that will insure their legibility, many city ordinances regulating
commercial parking developments also have esthetic provisions
that.set maximum dimensions for signs that identify properties as
parking facilities. Detroit limits those signs to fifty square feet,
Maplewood, Missouri, twenty square feet, and Atlantic City pre-
scribes the parking facility sign can be no larger than two feet by
two feet. Some cities even prescribe heights at which signs must be
mounted. Detroit prescribes only a minimum height—six and a half
feet. Maplewood, Missouri, prescribes only a maximum height of
ten feet. Both Orange, New Jersey, and Toledo, Ohio, prescribe
minimum and maximum mounting heights. Both have a minimum
mounting height of eight feet; and maximums that vary with the

. letter size. For five-inch lettering the maximum height is ten feet.
For six-inch letters, twelve feet. .

Physical Requirements: To prevent poor layout, unsuitable sur-
facing, inferior drainage and other undesirable conditions, many
ordinances regulate physical development of commercial parking
facilities. A frequently used physical restriction is that a barrier
be provided between the parking and adjoining properties. Such -
requirements are aimed at protecting pedestrians and providing
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a “buffer”’ between parking and nearby residences or other non-
commercial properties. A secondary purpose of this requirement
is to prevent encroachment on adjoining lots. A few cities specify
" height of the required barriers. Others specify no dimensions but

require that “suitable” barriers be installed. In cities that specify
barrier height, requirements vary considerably. In East Orange,
New Jersey, and Canton, Ohio, barriers must be at least eighteen -
inches high. In Detroit, Michigan, at least three feet. Phoenix,
Arizona, is more explicit; there the barrier must be “a solid wall
of wood or masonry, not more than five feet nor less than four .
in height.” ,

The Portland, Oregon, ordinance will permit a yellow paint
line barrier on paved parking lots, unpaved lots must have a
barricade or fence, a barrier maximum height of five feet is
authorized unless the fence is within three feet of the street line,
in such case maximum height is 20 inches. This requirement is
aimed at preventing parking lot barriers from i 1mpa1r1ng the sight
distance at the exit.

Surface Standards. As commercial parklng lots become more
prevalent, city ordinances are attempting to encourage develop-~
ers to make them attractive by setting standards for their surfacing
and, in some cases, landscaping. Practically all ordinances require
dust abatement at unpaved lots. The Paterson, New Jersey, ordi-
nance says:

~ Persons operating open-air parking stations shall keep same free from dust
by frequent sprinkling or the use of calcium chloride or.other means so that the
same shall not become a nuisance to adjacent property owners or others.
Other cities go further and set minimum standards of surfacing.
Kansas City, Missouri, specifies that the City Traffic Engineer
shall inspect parking properties and see that “ground surfaces
are paved or adequately treated to keep dust; dirt and mud at a
minimum.” Baltimore, Maryland, requires that the entire parking
area be “paved with a hard or semi-hard dustless surface.” Some
cities specify a variety of surfaces and permit the operator to
choose. Los Angeles requires a dust-proof surface on all lots within
twenty-five feet of a dwelling.

Shelters: In the past, shelters to house parking lot employees
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have often been ramshackle structures. Some existing ordinances
are attempting to correct this by including sections regulating
minimum design standards for such buildings. Detroit requires
that parking lot shelters containing more than fifty square feet
must Be of masonry construction or frame construction covered
with asbestos shingle, stucco on metal lath, or comparable mate- .
rial. Sheet metal construction is expressly forbidden. Heatmg of
shelters is restricted to electricity, gas or oil. ‘

The Washington, D.C. ordinance only limits the size of shelters
None larger than forty square feet is permitted. A special permit
must be obtained for its construction. Certain minimum design
standards must be satisfied in order to obtain the special permit.

Lighting: One of the most important aspects of parking lot
operation is the amount and type of lighting used. Experience has
shown there is a direct relation between lighting and the safety
of vehicles and their contents at night. ’ '

Kansas City, Missouri, requires that parking lots operated
during the hours of darkness shall provide not less than two-tenths

. lumens of light per square foot of surface. Phoenix, Arizona, and
Maplewood, Missouri, are concerned only that the parking lot
illumination shall not be bothersome to nearby residences. Their
ordinances require that the parking lot lighting ““be so arranged
as to reflect the light away from adjoining property in residential
districts.” Philadelphia prescribes that parking lots install
“shielded floodlights” in such a way “‘as will permit owners of cars
.to have reasonable access to all portions of such space during the
hours of darkness.”” All parking lot lighting installations in the city
of Philadelphia must secure the approval of the Electrical Bureau
of the Department of Public Safety.

Entrances and Exits: Parking lot entrances and exits are often
regulated by city ordinance separate from the parking lot licensing
rules. The typical driveway regulation requires that applications
be submitted for any curb cut, be it for a parking lot or drive-in
bank, complete with accurately drawn plans. Most existing drive-

' 'way ordinances limit the number and width of openings. Rangeof
: allowed widths is sixteen to thirty-two feet.
.- Often investigation by the street or traffic engineering depart-
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ment is a condition of driveway approval. In order to minimize
drainage difficulties the modern driveway ordinance requires
that the land developer reconstruct the existing curb and gutter
as an integral part of his new driveway. Compliance is determined
by field investigation usually by the city engineer’s office.



CHAPTER EIGHT
PARKING LOTS

Parking lots often are designed with little other consideration than
to crowd onto them the greatest number of cars—usually as a
' temporary means of deriving income from a property. Others are
developed with considerable thought and detail as an investment
or municipal project. :

- A good parking lot should meet ‘certain standards of demgn
location and serviceability. :

1. Itshould not detract from the attractiveness of the surround- -
ing area. It should harmonize with adjacent land developments.

2. It should have utility or “workability” and attract custom-
ers. If the lot is operated by attendants, the motorist should expect

- courteous and efficient service, If ‘the lot offers self-parking,
parking stalls should be comfortably large, plainly marked and
. easily accessible. ’ ‘

3. It should be designed to co-ordinate its use with nearby
traffic flow. Entrances and exits should be on minor streets or in
alleys.

Most cities and commercial developers of parking properties.
realize that parking is a profitable and important business. They

. appreciate that it is sound business practice to provide some
amenities of convenience, safety, comfort and appearance to
make their parking lots attractive. Wide aisles, ample stalls, pro-
‘tected walkways, weatherproof surfaces and adequate lighting
are some of the design features that result in greater ease, efficiency -
- and safety. ‘ -

Parking Lot Design

-Some ‘parking lots permit -self-parking, others have attendant-
. parking. Attendant-parking is used at most commercially oper-
ated lots because it permits more efficient use of space. A com-
.- monly used plan of attendant-parking is shown in Figure VIII-r.

241
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A self-parking lot offers a minimum of inconvenience and a
maximum of ease. Although the following principles of parking
lot design and operation pertain largely to self- or customer-
parking, they apply also to the development of attendant-parking-
lots.

Ficure VIII-1. Ninety degree double-stall attendant-
parking uses about 140 square feet per car. It is often
the only feasible parking plan where land cost is high.

Size of Lots

Parking lot sizes, measured in terms of cars accommodated,
generally range from twenty-five to five hundred or more. Lots
that accommodate from one hundred to two hundred cars are
efficient and practical. A few small lots, strategically sited, will
usually serve better than a single large one.

Parking lots of large capacity can cause congestion on border-
ing streets, especially during peak-traffic hours. If capacity is small
and the number of lots large, the potential traffic congestion tends
to spread over several areas and thus minimize its effect.

If attendant-operated, moderately-sized lots develop better
operational efficiency than large ones. Parking and unparking
of cars are accomplished much more rapidly in lots of low capacity.
The distance traveled by attendants is shorter, service is faster.

For efficient land use, the self-parking lot should provide three
hundred square feet for each car space. Depending on design
features, three hundred square feet is an acceptable standard for



PARKING LOTS 243

_quickly estimating capacity for possible development of a con-
venient parking facility. A smaller per-car space area will ne-
cessitate narrower stalls and aisles. A higher figure will allow wider
stalls and aisles, moré maneuvering space, greater safety and
convenience, and simpler, faster operation. S

The size and capacity of a parking lot should be tailored to the
area it is to serve. Some indication of parking space requirements
for various building types and land use is given in zoning for.
parking space requirements discussed in Chapter VII.

Entrances and Exits

To minimize conflicts with street traffic, parking lot exits and
entrances should be well-defined and as few in number as prac-
ticable to provide for peak-hour operation. They should be at
least fifty feet from intersections. When the lot fronts on a heavy-
traffic street, separate entrances and exits are best.

Where possible, parking lot openings should be oriented to
favor right-hand turns for entering and exiting traffic. Where
such design is not possible and there is considerable street traffic,
it may be necessary to prohibit left turns into and out of the
parking lot.! :

Reservoir space at entrances and exits is of particular import-
ance in lots on busy traffic streets. Space to accommodate accu-
mulation of incoming cars prevents back-ups into traffic lanes if
claim-ticket issuance delay, a confused driver, or other condition
temporarily block entering lanes. Area within the parking lot to
accommodate some cars at the exit permits groups of leaving cars
to take advantage of gaps in traffic.

Single-lane entrances to parking lots should be at least fourteen
feet wide. Exits should be a minimum of ten feet. A combined
entrance-exit should be not less than twenty-six feet wide. All
should have suitable curb returns.

Grading and Surfacing

If a parking lot is to offer year-round service it should be
pleasing in appearance and completely finished. Grading should
t See Figure VI—4. .
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provide good drainage, surfacing should abate dust. Inadequate
drainage and inferior surfacing will discourage parking lot use
and increase the difficulty of aisle and stall marking.

Gravel or crushed stone paving give satisfactory service if ade-
quate drainage is provided. Concrete is expensive for parking lot,
‘'surfacing. Blacktop pavement has been used extensively as a
satisfactory all-weather surface. It should be applied with the
same care used in city street work or highway construction.

Lot Enclosure

For safety and aesthetic value, lots should be fully enclosed by
a fence, guard rail, wall or hedge. This precaution adds to the lot
appearance as well as insuring that vehicle movements are kept
within the lot.

In designing lot enclosures, allowance should be made for the
overhang of car bumpers over the parking curb. With head-in
parking, the overhang will average about two and one-half feet.
With back-in parking, the average overhang will be about four
feet. (Figures VIII-2 and VIII-3.) : '

FRONT REAR
‘OVERHANG  QVERHANG-
Figure VIII-2. In designing parking
L PSR L I Ance aleiild oo oI O gL .
10Ls, allowarnce snould O€ madc 1or the

overhang of car bumpers over the

parking curb.
Signs

Signs identifying the lot as a parking facility should be posted
at all entrances. If adequate in size, and lighted at night, they
speed up the entry of cars and thus minimize interference with
traffic on adjacent streets. Signs should be used to indicate one-
way aisles, location of exits, pedestrian walkways and other helpful
information. :



PARKING LOTS 245
Parking Stall and Aisle Dimensions |

The minimum area required to park a car is one hundred and .
forty-four square feef—a rectangle, eighteen feet long, and eight
feet wide. These dimensions are minimum'size for self-parking -

. lots. Stalls eight and one-half feet wide are preferable. Most shop-
ping centers use nine-foot widths as a concession to the woman
shopper and driver. No reduction in the eight-foot stall is recom-
mended because of the trend toward wider frames and doors

¢ PARKING LOT FENCE OR LIMIT
OF LANDSCAPING '

L .

)

Ficure VIII-g. With back-in parking, the average over-
hang will be about four feet.

Comparison of per-car area required in lots using self-parking,
and those using attendant-parking shows that driver-parking re-
quires almost twenty-five' percent more space. Tables VIII-1
and VIII-2 give this comparlson for a number, of lots. Table
VIII-1 shows the area per car for eleven parking lots that use"
driver-parking. Area requirements vary from a maximum of
three hundred and seven to a minimum of one _huh'dred and
ninety-six square feet, with an average of two hundred and forty-
three square feet. '

Table VIII—2 shows similar information for twenty-four lots
employing attendants. The per-car areas vary from two hundred
and fifty-one to one hundred and twenty-seven square feet aver- .
aging two hundred square feet per car.

Varying the angle of parking changes ‘the length of curb and
‘width of aisle required for each car. The parking angle determines’
the efficiency of lot design because it governs. the car space area.
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Table VIII-1

AREA PER CAR IN Lots EmpLoYING CusTOMER-PARKING

FParking area
in square feet
20,000
30,000
39.360
33,550

32,800 |

60,000
61,224
14,644
23,834
27,780
44,160

Number of cars

65
100
137
121
128
251
260

65
I10
130
225

Average

Table VIII-2

Area ,lm‘r car
in square feet
307
300
283
277
256
239°
235
225
216
213
196

243 square feet

AREeA PER CAR IN LoTts EMPLOYING ATTENDANT-PARKING

Parking area
tn square feet

24,645
25,725
11,620
16,200
17,925
19,236
33,575
29,335
27,109

"15,500

32,640
12,780
15,225
13,800
16,900
25,320
17,289
15,380
12,000
9,900
10,150
19,792 .
8,180
7,656

Number of cars

98
I10
50
70
78
-85
147~
133
128
75
163
65
78
73
85
135
95
86
70
58
6o
118

55
60

Average

Area per car
in square feet
251
234
232

231
229
226
221
220
211

T 7206
200
196
195
189
187
187
182
178
171
170
169
167
148
127

200 square feet



, Table VIII-3
D1iMENSIONS FOR PARKING ANGLES WITH VARYING STALL S1zES

o« WandL N N.oo - Wa Wy Wa,,

. Wasted area  Wasted area
Number of Number of  Wasted area  (in square (in square

Width car stalls car stalls (in square Seet) Seet)
Parking and length  per unit length per 100 Seet) ateachend  at each end
angle of stall of parking line  linear feet of ateachend  of aparr of  of a pair of
(PL parking length  of single tnterlocked  herringbone
! parking line  parking lines  parking lines
PL—4/4”
2'6"x 18/ n=——,é,;4— 6.4 207.8 336.0 -
150
° PL—3I7” '
30 8/x 18/ =" 6.0 210.1 341.8 —
PL—2/10”
. 8/6"x 18/ =W- 5.9 230.3 343.1 -
15 18/ _PL—Q’ 1’
9x1 "—W 54 244.2 344-3 -
‘ PL—4/6"
7/6"x 18/ n=——T,77”—— 8.7 162.0 3I1.2 311.2
PL—4"1"
45° 8 x18 n=—“I—Z”x 8.2 169.5 310.7 322.1
PL—6'9"
8/6"x 18/ n=—/,,9 7.8 176.0 306.9 333.1
12/0
PL—6/4"
9’ x 18/ n=—;@,ﬁ— 7.3 182.5 303.1 344.3
PL—6/10" .
2/6"x 18/ n=————§l§—”1—9 10.7 107.4 202.4 —
PL—6/8"
8 x18 n=—-—— 10.1 110.8 195.2 -
6o* ‘9’3
PL—6'6"
8/6"x 18/ n=——§/lo—” 9.5 113.1 189.9 —_
PL—6/4" .
o x18 u=;5—/—5—”—4— 9.0 116.6 180.4 —
. PL
7'6"x 18/ "%7/_5” 13.3 o - —_—
PL
go® 8 x18 n=g 12.5 o - -
’ PL
8/6"x 18/ n=@, 1.y o — .
PL
9 x18 n=—1y ILI o - —

9o

PL—[W sin o +L cos o —I]

n=
1
ds
wa==
2 tan «
2d;?
wa;—= -— [WL+
tan o
L 1.414 L-+2d;
e
2 2

curb length of car stall
I=meagured parallel to
parking line

depth of car stall
(single parking line)

AV
2 yan Ot]

o7 W‘

w

sin &

d=mcasured perpendicular=Lsin « 4- Wcos

to the parking line

average depth of car
stall (interlocked pair
of parking lines)

di=measured perpendicular

to the parking line

=L sin « 4+ —cos o
2
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The angle of parking affects the dimensions of a parking layout
that contemplates stalls eight and a half feet wide and eighteen
feet long as shown in Figure VIII-4, in which “1” is the curb
length requlred per car for various parking angles. Nmety degree
parking requires the least—eight and a half feet; parallel parking
requires the most. Although eighteen-foot stalls are long enough
for angle parking, twenty-two-foot stalls are needed for parallel
parking to permit reasonably easy entrance and exit.

Depth of the parking stall, ““d,” is measured perpendicular to
- the aisle. Parallel parking requires the least depth; seventy-degree
parking requires the most—almost two feet more than ninety-
degree stalls. '

Under “w” is width of aisle needed to maneuver into and out
of stalls with reasonable ease and convenience. Aisle-width shown

for the parking angles from zero to fifty degrees is greater than
that required for the parklng and unparking maneuver. With
shallow parking angles, minimum aisle-width is based on the
needs of cars moving in the aisles. T'wo-foot clearance between
. parked and moving cars should be provided along parking-lot
‘aisles. Minimum aisle-widths thus become ten feet for one-way,
and twenty feet for two-way aisles. The minimum desirable aisle-
widths are twelve and twenty-four feet respectively.

“A” is the average. gross area required per car. It varies for
different angles of parking because of the parking angle-aisle
width interrelationship. Angled parking permits narrower aisles
than perpendicular parking; flatter angles allow narrower aisles
than do wider angles. Aisle-widths must be considered to get an
accurate comparison of area requirements for parking at different
angles. Thus, the average area per car space listed in column five
of Table VIII—4 is the area of a parking stall plus one-half the
area of aisle in front of it. Waste space at the end of parking lines
and the area of circumferential access roadway.space are not |
included. However, the figures listed provide a reasonably accu-
rate basis for comparison.

Unit parking depth, “upd,” is a convenient unit of measure

. for quickly determining the best parking layout for a lot. It is the
width of a parking aisle plus the perpendicular depth of a stall
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upd

upd;

L\ ¢
N2
\\\\ ,

SiNGLE LINE HERRINGBONE INTERLOCKED
PARKING PARKING PARKING

Ficure VIII- 4 Changing the angle of parking affects the dlmenslons' .
of a parking layout. SN -

Table VIII-3a

Parking Lot Caracrty (815-F00T x 18-FOOT STALLS)

R : - womeees 0 ~Number 0 Car capdcity
Width of Parking plan and width per 100 feet
area of aisles of lot length
45 fect i row of go atalls 1—22 feet 12
50 feet 2 rows of 45° stalls : 1—12 feet 14
bo feet 2 rows of go° stalls 1—24 feet 24
7o feet 1 row of go° stalls 1—24 feet 23
} 2 rows of,30°45talls . 1—12 feet
8o feet 1 row of 60° stalls .. ~2—12 feet ‘24
2 rows of 4.5 stalls . 2—12 feet :
go feet 1 row of 45° stalls .
2 rows of 45° stalls, interlocked 2—12 feet 28
I row of 45° stalls : ‘
100 feet 2 rows of go stalls 1—24 feet 38
2 rows of 45 stalls, interlocked 1—12 feet o
1 row of 60° stalls . 36 ..
110 feet 2 rows of 60° stalls, interlocked 2—14.5feet .- 36

1 row of 60° stalls .
120 feet 4 rows of go° stalls ‘ 2—24 feet - 48
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on each side. Itis a deﬁmte value for each angle of ‘parking. The,
unit-parking-depth values in column six of Table VIII-4 were
used to obtain the typical parklng lot capac1ty figures shown in
‘Table VIII-3. ,

Square Feet

500¢ Fal
. A COMPARISON OF AREA

REQUIRED FOR ‘PARKING ONE CARr -

400+ |

N ‘ Noﬁ-lnterlocked
. %4~ Parking Lines_

Interlocked
Parking Lines

2001

AREA REQUIRED PER CAR

Area for one car equals area of one
100+ stall plus one-half the area of aisle
in front of it.

0 $ y + + t $ + t $
0°  10° 20° 30° 40° 50° 60° 70° 80° 90°

ANGLE OF .PARKING

Ficure VIII-5. The average gross area per car varies for different angles
of parking because of the parking angle-aisle width relationship.

Table VIII-3 compares the dimensions associated with differ-
 ent parking angles when the basic size of the stall is varied. It
shows the number of parkmg stalls that can be laid out in a space
. one hundred feet long, using various size stalls at different angles.
Included are formulas for computing the number of different
size stalls that can be placed in a parking length of known dimen-
sion.
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Table VIII-g also shows the non-productive waste space at
each end of a single parking line and its variation with the angle
of parking. The figures show that aisle-end waste-area is reduced
when double parking lines of angled stalls are laid out in inter-
locking and herringbone patterns.

Table VIII—4
Tyricar Parking Lot Caracity FIGURES

INTERMESHED
. SINGLE PARKING LINES ‘MtLTIPLE PARKING LINES
o« L D w A upd N Dj Aj upd N;

) Approx- Approx-
Curb " Gross imate Gross - imate
Parking Length  Depth Width  Area  Umt Number Depth  Area  Unit Number

Angle  per of of per  Parking  of of per  Parking of -
Car  Stall  Aisle Car  Depth Cars Stall  Car Depth  Cars

per per

Acre Acre

o° 29/ 8/ 12/ 3080/ 28/ | 141 8/ 3080/ o8/ 141

20  24.9 14.2 12  502.9 40.4 87 1001 4009 32.2 109
25 20.1 rg.4 12 430.1  42.8 101 I1.4  349.7 . 34.8 125
30 17.0 164 12 3808 44.8 114 127 309.8 37.4 141
35 148 173 12 344.8 476 126 135 291.6 394 149
40 132 181 a2 3181 482 137 148 2746 41.6 159
45 12.0 184 12 296.4 49.4 147 158 261.6 43.6 127
50 1.1 - 19.2 12 279.7 50.4 lgﬁ 16.6  250.9 452 174
85 10.4 196 12 2662 512 164 172 241.3 4%.4 181

0 98 19.8 14.5 265.1 ‘5g.1 164 128 2455 496 19y .
65 . 56.8

94 19.9 17 26%.0 163 182 =250.9. 53.4 174
70 9.0 198 20 2682 59.6 162 184 255.8 6.8 170
75 88 19.6 23 2737 622 Igg 18.6 2649 60.2 164
8o 8.6 1%.2 24 268.3 62.4 162 184 . 2614 608 167
85 85 187 24 2609 614 167 183 257.6 60.6 169
9o 85 180 24 2550 600 191 180 255.0 60.0 171

‘Determining -the best ‘parking-angle depends-on the size and
outline of the parking lot. It may be necessary to use two or more
parking angles in the same lot to make besi use of the ‘space.
Another space-saving method uses the herringbone and inter-
locking patterns of angle parking, illustrated in F igure VIII-4,
and tabulated in the last four columns of its explanatory data.
This intermeshing, or fitting together, at adjacent parking lines
is also illustrated in Figure VIII-6. - ‘

The herringbone pattern is most efficient with forty-five-degree
parking. Made up of complementary thirty- and sixty-degree
stalls, it is a means of gaining more car spaces. It is not an efficient
or particularly space-saving method of angle parking. The inter-

«



Ficure VIII-6. Selection of the best parking angle depends primarily on the size and outline of the parking lot.

SLOT DNINYVd
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locking parking pattern is equally effective at any angle of parking.

Normally the most efﬁment use of space is obtained when -
parking stalls are laid out perpendlcular to the aisles. This plan
provides more stalls per unit area and permits parking and un-
parking in either direction. Angled parking yields fewer stalls for
a given length of parking curb (see column four, Table VIII-ga).
and permits parking and unparking in one direction only. How-
ever, angle parking is more convenient. Drivers find it easier to
maneuver in and out of angled stalls; also it is easier to spot empty
spaces.

Back-in parking requires narrower aisles than drive-in, but
backing in requires more maneuvering ability than drive-in angle
parking and takes more time. Most designers are reluctant to use
back-in parking in customer-parking facilities. because its diffi-
culty may neutralize the driver-convenience that so often moti-
vates parking lot development.

For space-saving, however, back-in parking is often used in lots
with parking attendants. Twenty of the twenty-four attendant-
operated lots reported in Table VIII-2 use back-in parking. The
average area per car of these twenty lots is one hundred and
ninety-seven square feet. The average area of the remaining four
lots that employ head-in attendant-parking, is two hundred and
twenty-four square feet per car.

Stall Markings:

Parking stalls should be marked' by surface paint lines. Where'
stalls head into a wall or fence, it helps the driver if stall markings
are extended up the wail or fence.

Stall markings are particularly important on self-parking lots.
They minimize inefficient space-use caused by straddling of stalls,
and encourage orderly parking where attendants are used.

Circulation:

Lots with angled stalls require continuous aisles because un-
parking cars are always headed in their original direction. The
best aisle-plan for such lots is a series of continuous one-way
aisles that alternate in direction. This requires that the angled
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stalls be laid out in an interlocked rather than herringbone pat-
tern. See Figure VIII-7. One-way aisles are desirable because
they are most economical of space and eliminate head-on and
side-swipe accidents.

When ninety-degree parking is used, cars can unpark to the
right or left and may use the aisle in either direction. Two-way
aisles reduce travel distance—parking and unparking cars can
take the most direct route to their destinations. Some lots may
necessitate a few dead-end aisles to use all available area. In those
cases, ninety-degree parking must be used.

Circulation aisles within the parking lot should be laid out to

reduce travel distance and the number of turns. A poorly de-
~ signed system of aisles, requiring excessive travel and turning for
drivers to find an empty stall, develops confusion and hazard.
Directional signs, prominently displayed, can help create orderly
and safe inter-lot circulation.

Parking lot aisles should be as wide as practical. Wide aisles
permit the entering driver to spot empty stalls quickly and en-
.courage quick, easy parking. The faster an entering car is parked,
the less it contributes to congestion. In larger lots, especially
during peak entering hours, if drivers cannot find their way
quickly to an empty stall, it may be necessary to install some
means of guiding them. An unusual method is the posting of a
. spotter where he can oversee the lot and, through manually oper-
ated traffic lights or broadcast instructions to attendants, direct
parkers to an open space. :

Hlumination:

~ Lighting should be provided where conditions indicate a reason-
able amount of night-time parking. Illumination will discourage
thievery and minimize pedestrian and property-damage acci-
dents.
If the parking lot borders a residential neighborhood, land-
- scaping, underground wiring and-attractive lighting standards
may be justified on aesthetic considerations. For a lot surrounded
by business property, these may be considered extravagant, but
nevertheless desirable.
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S

Ficure VIII-7. The 45-degree interlock layout allows driver to
return via the adjacent aisle if all stalls are occupied in an aisle. -
Stall-bumper layout is fairly simple; even if the bumpers are not
especially effective, there is little chance for collision damages.



PARKING LOTS 255
Pedestrian Safety:

Walkways within the parking lot are not essential, but their
advantages often outweigh the additional space they require.
Pedestrian walkways—never less than four feet wide—should be:
protected by a fence or barrier, and properly identified by guide
signs.

Proper orientation of parking lines can promote pedestrian
safety. If they are set at right angles to the major destination of
most parkers, pedestrians are provided with dlrect access and are
not required to cross aisles.

Where it is impractical to align parking stalls perpendicular to
the most important pedestrian objective, raised pedestrian walk-.
ways between adjacent parking lines may be used. A raised pedes-
trian walk should have a clear width of four feet after allowing
for the overhang of cars parked against it.

Stall Bumpers

Stall bumpers are desirable aids for quick, safe parking. They
- encourage drivers to pull all the way into a parking stall and
prevent them from over-running the stall. Because of the differ-
ence in bumper overhang in various makes and models of cars,
stall bumpers high enough to meet the car bumper are more
efficient than low curbs that stop the car wheels. They also pre-
vent encroachment on pedestrian walkways, and areas where
parking meters may be installed.

Lansing, Michigan, used vertical five-inch cedar logs for
bumper posts but found them unsatisfactory because cars striking
the posts loosened and split them. On later lots, four-inch boiler
tubing in five-foot lengths was used for bumper posts. These were
placed in concrete twenty-six inches below the parking lot surface
and filled with concrete.

Parking Lot Costs

Principal costs of parking lots are for land and operation; devel-
opment costs are relatively low. Land costs are difficult to evaluate
and vary over a wide range for numerous reasons. They cannot
. be compared with reliable accuracy.
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$” % 10” Timber
Steel Posts 4'3” o.c,
4’3" 1’0" if no pedestrian walkway between
. parking lines L
40" if space between parking lineés is to be
pedestrian walkway

A

SECTION AA
. ... 3" x 107 Timber

Loy

T gh
10"

I
|
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S

-

Steel Posts

s

Ficure VIII-8. Stall bumper high enough to meet the car bumpers are
* more efficient than low curbs that stop the car wheels.
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Parking lot operating costs, however, can be analyzed. One -
study analyzed information collected from thirty-seven facilities.?
Some of the salient figures revealed in that survey are. dlscussed
in the following paragraphs.

To provide a limited breakdown, operating expenses were
grouped in six classifications:

. Rental or interest on investment, liens or mortgages

2. Salaries of parking attendants, service attendants clerical
workers and management personnel

3. Insurance

4. Taxes

5. Maintenance

6. Utilities and miscellaneous expenses.

Rental or Return on Investment:

Many properties used for parking lots are leased. Their annual
rentals vary considerably. The variation in annual rental per
square foot is from ten cents to $1, as shown in Figure VIII—g.
About one-fourth of the lots operating on a rental basis pay ten
to twenty cents per square foot annual rental. Two lots reported
their rental depended on gross receipts. In both cases the amount
was pegged at forty percent of the annual gross receipts. Rental
amounted to $12,000 for one lot that parked 75,000 cars during
the year; the other paid $7,696 and parked 55,000 cars.

For parking lots operated on owned land, it was necessary to
estimate a fair return on investment that would be comparable
to the rental value. To provide a uniform comparison, a fixed .
net return on investment was assumed and used throughout to
calculate the interéest charges on investments in land and improve-
ments. These values are shown in Table VIII-5. On an annual
basis, this item varies from $894 to $6,740; on a per square foot
basis it varies from two cents to twenty-five cents. It is interesting
to compute the gross income necessary per car parked to provide
this fixed return on the total investment. Using the number of
~ cars parked per year, column seven of the Table was prepared.

2 LeCraw, C. S., Jr., and Smith, Wilbur S., Parking Lot Operation, Eno Foundation
for Highway Traffic Control, Saugatuck, Connecticut, 1948. -
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The income required to provide this return varies from 2.7 to
12.2 cents for each car parked. :

Salaries:

Total salaries paid to parking lot employees were found to be
between twenty-five and seventy-nine percent of the total operat-
ing expenses. The lot reporting the minimum figure provides no

$1.00 4 v . . e
90¢ +
80¢ 4+ B
70¢ +
60¢ .+ F'r-
50¢ ¢+
40¢' —
30e 1

20¢ 4

10¢ ¢

0

Ficure VIII-g. Parking lot annual square foot rentals.

automotive services and listed no salaries for administrative or
managerial personnel. The lot reporting the high figure offers
complete automotive services. Its seventy-nine percent of operat-
ing expenses for salaries represents the total paid to all employees
—skilled, unskilled, managerial and clerical.

A comparison of salaries paid to lot employees, excluding
management and clerical personnel, is shown in Figure VIII-1o.
The lowest average monthly salary reported was $83. The highest
was $275.
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- There was little difference between individual salaries of em-
ployees. At lots with customer-parking, the range was $g4 to
$275; average, $165. For lots with attendant-parking, the range
was $83 to $270; average, $174.

- Table VIII-5

InvESTMENT COsTS FOR PARKING LoTs OPERATING ON OWNED LaND

: 4 percent Return  Return

Land 4 percent Improve-  Return on Total per . per

" Purchase  Return on ment Improve- Return Square Car
Price Land Cost ments Foot Parked
$19,000 $ 460 $9,000 $360 $1,120 $0.146 *
20,000 8oo 2,350 94 894 .020 $.028
22,000 880 1,825 73 953 .082 .032
6,000 2,240 hid b 2,240 .226 .027

2,000 2,480 .. 225 .. g ) 2,4.88_ _.082 o

80,000 3,200 2,400 9 3,22 T 212 ".055

121,000 3,840 1,000 40 3,8 o .224 hd
153,500 ,140 15,000 600 ,740 109 - .041
154,300 6,172 5,200 208 6,380 252 122

_* Number of cars parked annually not reported.
¥* Improvement costs not reported.

The “salaries” column of Table VIII-6 relates the number
of cars parked in each lot per year to the total annual salaries of
all employees. A salary cost of 1.1 cent per car parked was re-

- ported by one customer-parking lot that accommodated 43,000
cars for the year, using only part-time employees. The highest
salary cost per car parked was eighteen cents, reported by an
attendant-operated lot that handled 52,000 cars in the year.

- For the group of lots using self-parking, salary costs ranged from -
1.1 cents to16.7 cents per car parked. The largest group had costs
of léss than ten cents per car parked. The average was 7.1 cents.
" In lots using attendants, salary costs were higher. The range -
.was 2.7 to 18 cents; average, 11.2 cents. '

Insurance:

~ Only one in ten of the parking lots polled carries no insurance.
Seventy-eight percent carry public liability insurance. Sixty-three
‘percent carry employee liability or compensation insurance.
Forty-seven percent carry fire and theft insurance on patrons’
" cars, and ‘three percent carry insurance to cover loss of coritents
“of patrons’ cars.



AVERAGE MONTHLY SALARY OF PARKING LOT EMPLOYEES
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AVERAGE

o

SELF

PARKING

LoTs

SALARIES

AVERAGE

ATTENDANT
OPERATED PARKING
LoTs

o

F16URE VIII-1o0. Salzxrie§ paid to lot employees, excluding management and clerical persdrinel.
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Insurance costs as high as $2500 a year were reported, but the
average is considerably lower. Eighteen lots reported their annual
insurance costs at less than $100. Twenty-two percent pay $100
to $200 a year; another twenty-two percent, $200 to §300; seven
percent, $300 to $400; eleven percent, $400 to $500; eleven per-
cent, $500 to $100; eight percent pay annual premiums in ex-
cess of $1000.

In terms of cars parked per year, insurance costs are a fraction
of the total operating costs. It exceeded one cent per car in only
two cases. The lowest insurance cost was .08 cent. The average
annual unit cost of insurance for customer-parking lots was

.14 cent per car parked. Workmen’s compensatlon insurance for
attendant lots averaged .61 cent for each car parked

Property Taxes:.

Tax-rate comparison is of limited value. For the properties
examined, the tax rate per $100 of assessed valuation ranged from'
$1.40 to $6.8g, and included both city and county taxes. The

"average rate was 46 mills on appralsed valuation; half of the lots
reported tax rates of less than 40 mills. '

Taxes on one parking property were $115 a year; on another,
more than $15,000. Tax costs per square foot were found to vary

~ from .5 cent to 37 cents.

Maintenance:

Many operating costs go into maintenance, though in most lots
this item included resurfacing, stall and aisle markings, snow
removal, general repairs and upkeep.” Average annual mainte-
nance costs varied from $25 to $3200. From that wide range,
obviously expenses charged to maintenance at one lot are charged
to “other expenses” or “miscellaneous’ at another lot.

- Related to cars parked in a year, maintenance expenses ranged
from .03 cent per car to 1.9 cents. The pride of ownership is re-
flected in the average maintenance costs reported for owned and
rented lots. An avérage of $721 was spent to maintain the owned
lots; $297 for maintenance at rented lots.
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Utilities and Miscellaneous Expenses: }

Some lots charge to “other expenses” items that might more
accurately be classed as maintenance. Without great detail it was
not possible to adjust this difference in analyzing data. The costs
shown under columns headed “Other Expenses” in Table VIII-6
are varied. In addition to miscellaneous items, other expenses
include electricity, utilities and license fees. License fees are gen-
erally small, ranging from $10 to $25a year. The hlghest reported
was $100 a year. :

For the lots covered by this survey, other expenses ranged from
$30 to $7,000.

Total Operating Expenses:

Total operating expenses in terms of gross revenues provide
some idea of the size of parking-lot operations. Operating ex-
penses in terms of costs per car space are of more- significance.
They provide a basis for comparison of parking lot operations of
different sizes. They are a direct value for relatlng the physical
and financial features of parking lots.

But even with this elementary unit of comparlson operating
costs vary. One lot reported total operating expenses of $10.42 a
car space. From this minimum, the cost rises to a high of $494.06
per car space per year. The average for all the lots was $206.2 5

The most accurate picture of parking lot operatlng expenses is
“obtained when théy are relatéd to the number of cars that daily
use each car space. This is commonly referred to as turnover.
Some operating expenses will remain constant—regardless of the
total number of cars parked. One of these is rental. However,
most other operating expenses vary with the number of cars
parked. :

Table VIII-6 shows that the total annual operatmg expcnses
ranged from five cents per car to forty-three cents. The average
for all lots was found to be twenty-four cents. Three lots reported
annual operating expenses of less than ten cents per car parked
Only two reported expenses in excess of forty cents per car. The
greatest number—about one-third of the lots—found their annual



Table VIII-6

ParkinGg Lot ANNUAL OPERATING CoST

Utilities and Other

- # Number of cars parked annually not known.

*# Rented lot, taxes paid by owner.

Charge for Land Use Salaries Insurance Taxes Maintenance Expenses Total Expenses
Per Per  Percent| Per Per  Percent | Per Per  Percent | Per Per  Percent| Per Per  Percent| Per Per  Percent| Per Per
Car  Car of Car  Car of Car  Car of Car  Car of Car Car of Car Car of Car Car
Parked Space Total| Parked Space Total | Parked Space Total |Parked Space Total | Parked Space Total Parked Space Total | Parked Space
-.028 3.97 38.1 011 2.13 20.4 None Carried .010 1.92 184 | .o06g 1.33 12.8 |.o055 1.07 10.3 .06 10.42
.007 863 152 | .039 44.53 78.3 | .0008 88 1.5 bl ** 1 0012 1.43 2.5 |.0012 1.43 2.5 .05 56.90
073 30.77 53.8| .060 2564 44.8 None Carried b b o o o | .ooig 83 1.4 .13 57.24
.110 5156 %5.9 | .027 12.65 186 |.0039 1.84 2.7 R *» | o o o |.oo3g 1.86 2.8 14 67.91
.054 2520 34.8| .086 40.00 553 ! .0016 74 1.0 wE ** | 0054 2.50 3.5 |.0084 3.90 5.4 | .I5 72.85
- .160  49.59 64.1 | .088 27.27 352. None Carried ¥k ek ** | o010 .33 0.4 | .0008 .25 0.3 .25 97.44
* 23.07 28.8 * 52.03 65.1 * 1.99 2.2 * Rl I 1.83 2.3 * 1.23 1.6 » 79 93
oo 19.14 20.8 * 40.00 76.1 * 28 0.3 * 163 1.8 * .57 0.6 * .34 04 » 91.96
.145 33.25 352 | .167 53.27 56.4 | .0062 1.97. 2.1 *x o wk ke | 0028 .91 1.0 [.0140 4.95 5.3 .33 94-35
.041 25.92 26.5 | .072 46.15 472 | .0012 .82 0.8 |.o10 6.40 6.6 {-.0192 - 12.30 126 [.0096 6.15 6.3 ! .15 -97.74
.032 19.06 17.8| .1o4 62.40 587 | .o015 .g0 0.9 .030 18.12 1%.0 | .0013 8o o9 [.0166 5.00 4.7 .18 106.28
» 52.63 47.4 * 52.63 47.4 * 4.90 4.2 * o LAl o o * .97 1.0 *  110.93
* 46.15 37.2 * 72.00 58.2 * 2.25 1.8 * et Rl B 1.53 1.2 * 1.92 1.6 -*  123.85
.008 11.36 go| .068 9272 %3.7 | .00bo 8.18 6.5 bl ** | 0033 4.54 3.6 |.0066 9.08 7.2 .09 12588
.220 go.41 63.5| .114 4685 33.0 | 0058 242 1.4 LAl ** 1 0040 1.64 1.2 | .0020 82 06 .34 142.14
.22  47.26 g31.2| .180 61.92 408 | .0064 2.64 1.7 |.083 3200 21.1 |.0096 370 2.4 |.orog 4.22 2.8 | .41 151.56
» 56.74 356 | * 57.67 36.2 * 5.09 3.2 * 31.36 19.6 ’ * 2.91 1.8 * 582 3.6 *  150.59
.159 112.94 67.9| .066 47.05 28.3 None Carried b ** | 0052 371 22 [.0037 2.65 1.6 .23 166.25
172 122.61 %34 | .055 389.70 23.8 | .0016 1.15 0.7 bl ** il o007 .55 0.3 | .0035 2.54 - 1.5 .23 166.55
.162 124.61 66.2 | .073 56.00 29.7 | .0020 1.54 0.8 el ** I o010 7 0.4 | .0070  5.39 2.9 24 188.31
.040 35.29 18.4 | .155 137.24 71.5 | .0033 2.91 .5 o ww ** || o034 3.03 1.6 |.or54 13.61 7.0 .21  192.08
027 3862 19.9| .152 121.00 62.3 { .0035 282 1.4 [.032 2595 13.4 { .0012 1.72 0.9 | .0028 4.07 2.1 .21 104.18
* 52.57 25.I * 38.28 18.3 * 306 1.5 * 111 534 0 * o o * 3.68 1.7 *  200.30
.055 43.94 20.3 | .140 112.00 §L.7 None Carried 055 44.40 20.5 i[ .0033 2.67 1.2 |.0171 13.75 6.3 .27 216.76
215 13533 57.4 | 143 89.72 18.0 | .0043 2.69 1.1 bl g #* I ooy0 4.8t 2.0 |.0055 3.49 1.5 .37 236.04
139 128.26 48.4 | .118 108.33 409 | .0072 6.66 2.5 il ** | o054 5.00 1.9 |.0181 1666 6.3 .28  264.91
* 18.66 6.9 * 24266 go.6 None Carried » 6.60 2.5 é » o o * o o *  268.01
.160 171.43 53.7| .115 123.94 38.7 | .or20 1285 4.0 . ** || 0020 2.14 0. |[.0085 9.14 2.9 .29  310.50
222 212.24 50.9| .178 170.07 40.6 | .0178 17.00 4.1 b ** |l 0057 5.45 1.3 |.0136 12.90 3.1 .43  417.66
*  171.43 40.7 *  205.71 48.7 » 17.15 4.1 * b bkl | I 2.92 0.7 *  24.25 5.8 *  421.46
.148 =205.12 41.5 | .139 192.30 38.9 | .o023 g3.20 0.6 e w o ' .0027 384 0.3 |.06g7; 8g.60 18.2 .35 494.06
AVERAGE OpErRATING CoST |
Per Car { Per Car Percent of Total Cost
Parked | Space per Car Space
Charge for Land Use $.109 § $ 69.93 38.0 -
Salary Cost .102 } 8o.77 43.8
Insurance Cost .0049 4.22 2.3
Tax Cost .037 E 18.01 9.8
Maintenance Cost 10044 2.81 1.5
Cost of Utilities and Other Expenses 0105 8.39 4.6
Total $.267 $184.13 100.0
|
|



PARKING LOTS . 263

operating expenses ranged between twenty and thirty cents per
car parked.

To point up the difference between public and prlvate owner-
ship, as well as the difference between attendant- and driver-
parking operation, the lots were divided into four classifications:
publicly owned, commercially owned, attendant-parking, and
self-parking. Lots operating on rented land were treated sepa-
rately from those on owned land. And lots offering automotive
~ services were set apart from those that do not. These classifications
are shown in Table VIII-. o

Table VIII-y
AVERAGE ANNUAL EXPENSE FOR DIFFERENT TYPES OF LOTS PER CAR PARKED

Expense per Car -

Classification Type of Lot . Average High Low
Owner or operator City-owned $0.16 $0.33 $o.05 -
Commercial 0.21 0.44 0.0
Type of parking Customer 0.11 0.33 0.05
Attendant 0.29 0.44 0.14
Services offered Parking only 0.17 " 0.41 0.05
Parking and services 0.34 0.44 0.09
Land ownership Owned 0.17 0.41 0.06
Rented 0.27 ' 0.44 0.05

 Privately operated lots on city-owned land reported expenses

approximately twenty percent less than other lots. This saving is
probably because taxes are not usually imposed on city-owned
- land, and city-owned parking lots offer a minimum of service.
Drivers generally park their own cars, and automotive services
are not provided. -

Lots that permit drivers to park thelr cars reported average
operating expenses of eleven cents per car. The average for lots
with attendant-parking was twenty-nine cents. The range in
self-parking lots was from five to thirty-three cents; in attendant-
. operated lots, the range was from fourteen to forty-four cents per
. car parked. :

The trained personnel at lots that provide automotive services
increases expense. Operating costs are about twice those of lots
that do not offer automotive services. In this survey the ratio was
.exactly two to one. Lots providing automotive services averaged

~ thirty-four cents per car parked; lots without those services re--
ported seventeen cents per car.
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The expenses of lots operatxng on rented land run hlgher than
those of lots on owned land. Average expenses on operator-owned
property was seventeen cents.per car, For lots on rented land, the
average was twenty-seven cents. The range on owned lots was .
six to forty-one cents; on rented lots, five to forty-four cents. The' .
operating expenses of owned lots included charges on investment,

Parkmg Lot Income

The 1mportant ﬁgure in d1scuss1ng parklng lot earnlngs is income
per parking space. Gross income has little meaning; it varies over a
wide range and for many reasons. Some of the factors that make
gross income a poor figure to use in comparmg financial operatlons
ofa group of parkmg lots are:

a. Parkmg lot size and capacity
b. Parking durations
. Parking rates SRS

d. Extent of automotive services offered

For example, i in the'parkmg lot study,-the smallest gross income
was $7,000, reported for a small-town lot that provided no auto-
motive services. The largest gross income reported was $131,000.
The lot reporting the largest gross income contained 35 percent
fewer parking stalls than the lot: reportmg the lowest annual
income.

* The annual gross _inco’rrie'p_er, car space varied between $31.13 "~ -

and $908.75. See Table VIII-8. The lot reporting the greatest
per car space income was one of the smaller lots studied. It had
only seventy car spaces, but ﬁfty-seven percent of its annyal in-
come was derived from automotive services. .
Forty-eight percent of the lots reported gross incomes of less
‘than $200 per car space; twenty-one percent earned less than
$100; twenty-seven percent claimed their earnings at between
* $100 and $200. Sixteen percent had incomes betweén $200 and
$300, while eighteen percent fell in the $300 to $400 range. The
remaining eighteen percent reported varied amounts ranging as
high as $goo per car space. The average for all the lots was 32 52.15.
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Table VIII-8

Parxking Lor ANNUAL GROsS INCOME -

Parking Income - . Service Income

265

~ Per Car = Per Car ' Percentof Per Car  Per Car Percent'of ~ Per Car

Space Parked Total Space Parked

31.13 0.16 100.0 —_ p—
41.66° * 97.0 1.42 *
77.48 0.2 100.0 —_ —
82.50 0.1 :100.0 - . —
79.80 - 0.25 '90.5 8.38 0.03
90.38 0.21 © 100.0 - _— —
'93.05 0.25 100.0 — -
97.57 . 0.09 100.0. — —
. 104.00 0.27 100.0 — —
T17.11 0.25 100.0 - —
150.13 * 1000 — —
150.99 * 100.0 - —
157.04  0.38 ©100.0 = = - —

. 114.03 * 70.6 47.86 *
" 183.06 0.253 ‘g7.1 T 547 0.007
1092.30 0.25 100.0 — —

194.81 0.308 99.3 1.37 0.002
203.12 = - 0.29 100.0 — —
222.66 0.14 100.0 — —
224.00 . 0.1I5 100.0 —_ —
235.54 0.3 100.0 f— —_
240.00 0.3 100.0 — —
.244.00  0.31 100.0 —_ C—
300.90 0.35 100.6 — —
- 76.75 o 25.0 = 230.25 *
© 314.34 o 22 - 100.0 — —
322.51 g 100.0 — —

367 54 6 99-3 2.59  0.004
o 34 100.0 — -
428 57 0.40 100.0 — L=
362.37 * 73.0  134.03 *
442.91 0.33 81.2 102.54 0.07
75.39 o. 90.0 .86.15 ' 0.06
02.04, 0.84 go.0 8g.11 0.09
go8.57 hd 100.0 —_ —

AVERAGE INCOME

Per car
» : parked .
- Parking Income Only . ‘ - .
All fots 5-3%
Lots that provide parking only .2

" Lots that provide automotive S
services and parking : 45
Parking Income and Income from Services . :
“at Lots that Provide Both o
-~ Parking income 45

Income from services . . - .04
Totals -49

_* Number of cars parked annually not known.

Total Income
" Per Car
Total Space Parked
S — 31.13 " o, 16
3.0 43.08
—_— 557.48 0.2
— 2.50 o.1
Q.5 - 88.18 0.28
L o— go.38, 0.21,
— 93.05 0.25
- '97.57°  0.09
—_ 104.00 0.27
- 117.11 0.25,
T — 150.13 © *
— - 150.99. . *
— 157.04 - 0.38
29.4 16279 * .
2.9 188.53 0.26.
— 192.30 0.25
0.7 196.18 ,  0.31
S — 203.12 0.2
— 222.66° 0.12
— - 22400 0.15
- 235.54 - 0.3
— 240.00 0.3
— 244.00 0:31
— 306.90 - 0.35 -
45.0 + 80%7.00 *
— 31434 0.22
—_ © 322.51 0.35
0.7 370 33 '0.59
- 38 g 83 0.34 -
— 428.57 = 0.40
27.0 496.40 *
18.8  '545.45 ''0.40
10,0 . 86r.54 0.62
" 10.0 891.15 0.93
— ' go8s57  *
— Percent of
Per car total income
space per car space
$252.15
' 224.32
312.86
312.86 82.9
64.50 - 17.1-
377.36
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Turnover:

To point out the importance of turnover in parkmg lot opera- -
tion, the reported annual incomes were related to the ‘total
number of cars parked. The lowest annual gross income per car .
parked was nine cents, reported by a city-owned lot that handled
150,000 cars during the year. Parking rates were five cents for the.
first two hours and five cents for each additional hour. -

The largest average income per car parked was: ninety-three
cents, reported by a lot that parked 140,000 cars in the year—.
approximately ten percent fewer cars than the lot having the
lowest per car income. The difference was of course in the rate
schedules. The high-income lot charged twenty-five cents for the
first hour of parking and ten cents for each additional hour.

“"The average income per car parked for all lots studied was
thirty-four cents. ‘

Table VIII-g
ANNUAL INcoME FOR DirrereNT TYPES OF LoTs PER CaR ParkeD

Income per Car

Classification - Type of Lot © ' Average - Higk ' ‘Low
Owner or operator City-owned $0.206 | 30 28 " $o.09
Commercial " 0.340 0.93 - 0.14
Type of parking Customer : 0.212 0.31 0.09
Attendant . 0.361. . 0.03 0.15
Services offered Parking only . : 0.263 0.40 0.09
Parking and services - 0.484 - 0.93 . 0.26

' Largely because of rate differences, - cxty-owned parkmg lotsv—
averaged about forty-one percent less income. per car than com-

voinll_Avonad fnn-l-hon Faoh anr markad in ana ~f tha )
mer Clauy-OwWICa 1acuilies, acn car park£ed in one o1 u.n. \,L\.y—x un

lots returned twenty cents of gross income. Each car in a com-
mercial lot paid an average of thirty-four cents. The range in
income per car parked varied from nine to twenty-elght cents for
city lots and from fourteen to mnety—three ceénts for all others.

Lots with attendants reported an ‘average of thirty-six cents
earned on each car parked. At lots with drlver-parklng, the
average income per car was twenty one cents. The lowest income
per car space reported-by an attendant- -operated lot was fifteen
cents; for a self-parking facxhty, nme cents.
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Lots that offer automotive services earn almost twice as miuch
- per car parked as those not offering such service. Lots with service
reported an average gross income per car parked-of forty-five

cents; those withoiit service facilities, twenty-sxx cents The lowest*

per car income reported by any lot providing services was twenty-'
six cents—nearly three times the lowest amount reported by
non-service lots. In evaluating these ﬁbures, "proper account
should be taken of the increased operatmg ‘expense in prov1d1ng
services and attendants.

Parkz'ng Income vs. Service Income:

Some of the lots gave a breakdown of income- detalled enough
to allow a comparison of parking’ income and service income.
‘They showed that i income from automotive serv1ces accounted for
38.7 percent of the average parking lot’s total income. "The small-'
est figure reported was 9.5 percent; the largest, elghty-two per-
cent. These and the other reported values are shown in Table
VIII-1o0. :

.Table VIII-10

CoMpARISON OF ANNUAL GROss INCOME FROM PARKING, AUTOMOTIVE SERVICES
AND AREA UsAGE

Area Usage Percent of Gross Income:

Lot Capacity Cars Relative
(Car Spaces) Parked Percent Percent = from from . Gross .
per Year Parking Services- . Parking Sewice: Income*
147 140,000 go0.0 10.0 88.6 11.4° . 100,

78 108,000 90.0 10.0 "53.5 - 46.5 51

70 *x . 760 - 240 ' ‘430 ' 57.0 48

110 150,000 81.2 18.8 63.3 1867 46

260 166,405 99.3 X 0.5 9.5 -39

1%3 83,381 92.3 : 0.7 7.1 . -32.9 38

5 hdd 86.9 13.1 25.0 . . %75.0 15

60,225 97.1 2.9 8g.0 . 11,0 ' 12

110 35,000 - Q0.5 9.5 75.0 25.0 7

121 37,500 ¥3.0 247.0 18.0 " 82.0 7

Average 118 97,564 88.3 11.7 61.3 . 387

# Lot with maximum gross income regarded as 100 percent.
** Number of cars parked annually not known.

{

_ In considering the portlon of gross income derlved from auto-
motive services, the ratio of land used for parkmg and that used
" for automotive servicing can bé related to income. Table VIII-=10
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gives a percentage comparison of income derived from parking
and services for a group of lots. It also shows-the percentage of
land area devoted to each use. It is obvious that space devoted
to automotive servicing returns a greater proportional gross in-
come than area used for parking. .

The percentage of total income produced from parking is lower
for each lot than the percentage of total area devoted to parking.
The greatest unit return from a service area was at a lot reporting
that 2.9 percent of its gross income came from servicing activities .
on 0.7 percent of its total land area. Averaging all lots in the
group shows that about twelve percent of the land area devoted .
to automotive services develops thlrty-nme percent of the gross
income.



CHAPTER NINE*

GARAGES

Chapter VIII dealt largely with design elements affectihg parking
lots. Since garages may be looked upon as multi-story lots, design
principles apply equally but with reservations.

The structural design of parking garages is far beyond the scope
of this volume, which attempts only to summarize the most import-
ant aspects of parking needs, characteristics, and practices. An
excellent and complete discussion of these elements may be found
in “The Traffic Design of Parking Garages” (1957) edition.

There is no one best garage type, ramp system, floor layout or
method of operation. The determination of each of these may be
influenced by the area and dimensions of the site, the street traffic
pattern, the topography, the needed or desired capacity, the
nature of the expected patronage and hence the turnover, and
various economic considerations.

Practically always compromises will be necessary, for some
of the items of design which, for example, bring space efficiency
may at the same time decrease the speed or smoothness of opera-
tion, and features which lower operating costs may involve a high
construction cost. The best design and plan represents the best
adaptation to the particular circumstances existing.

Classification of garages: Garages may be classified by their gen-
eral type—above ground, underground. or integral, by their

. means of interfloor travel—elevators or ramps, or by their method
of operation—attendant-parking, self-parking, or mechanical. As
with lots, they may be either pay or free facilities, operated as
commercial or municipal businesses; for customer or employee
parking.

Types of garages: All but a few of today S garages are above-
ground, usually constructed of reinforced concrete, although stéel-
frame and bare steel structures are becoming more common.

Underground garages: Since the advent of the Umon Square

* Editor’s Note: Both chapters IX and X deal with garages. ‘

269
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underground ‘garage in’ San Francisco, followed by those in.
Pershing Square, Los Angeles, St. Mary’s Square in San Fran-
cisco, Grant Park in Chicago, and Mellon Square in Pittsburgh,
there has been a misconception that some sort of magic about an
underground garage answers all parking problems.

Actually an underground garage, with no operating advantages
over a surface structure, has disadvantages in costing more to
build and requiring more light and ventilation. The reason for the
appearance of underground garages has been that in each case
subsurface space could be acquired, in a high-demand area,
under more favorable conditions than for comparable surface
property in an equally desirable location.

However, while it is true that in every case a surface structure
would cost much less to build and somewhat less to operate, there -
may be compensating circumstances. When an underground
garage is built under a city-owned park or street and the surface
is restored to its previous use, it is reasonable to consider that the
land cost (for the garage) was zero, and that the construction cost
is the whole cost..Conversely, if land is bought for a surface garage,
or land already owned is used, then the land cost must be included
in the total cost. : ‘

The following summary is based upon data on the constructlon
costs of various s garages bullt in 1954-5 5:!

Average underground ~ Average ramp

. garage : . garage,
“(of ) ot o)
Number of spaces 1,624 1,008
Construction cost per space $3,630 $1,510
Square [eet of land per space 114.0 70.2

The underground construction cost per space was $2120 higher
than that for a surface open-deck ramp garage. Since the surface
garage requires 70.2 square feet of land a space, the underground
garage would be less expensive, unless land equally desirable
could be bought for $2120/70.2 or $30.20 a square foot or less.

The best known of the underground garages, the Union Square
in San Francisco, Pershing Square in Los Angeles" Mellbn Square

! Reprinted from Engineering JVew:—Record Copyrlght 1955, McGraw-Hlll Pub-
lishing Company.
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in Pittsburgh and Grant Park in Chicago, are all surrounded by

very highly assessed property. Based upon known values of com-

parable properties, it hardly would be possible to acquire an’
equivalent location for a-land cost of $30.20 per square foot—

and such a location would undoubtedly also be encumbered by

very expensive improvements above the land value.

A logical conclusion is that the field for underground garages is -
largely restricted to publlc park land in the most highly assessed
areas of large cities.

Integral parking: Among the first examples of the provision of
parking facilities in connection with a structure intended prima-
rily for other purposes, were the roof-parking areas such as those
found on some Sears & Roebuck stores, and the basement and
sub-basement parking areas more recently provided in large
office buildings and auditoriums. A more modern example, ex-
panding the principle is the Cafritz “Park-at-your-Desk” office
‘building, in Washington, D.C. In this 8-story office building the
entire central core is a ramp and parking system permitting each
~ tenant to park his car within a few feet of his office. '

Elevator garages: Elevator garages are relatively few—carry- -
overs from the 1920’s, usually on narrow-frontage sites where
ramp structures would not be feasible. The disadvantage or handi-

_ cap in the use of elevators is, of course, the necessarily intermittent
or cyclical type of operation (as opposed to ramp garages),
wherein one storage or delivery must be completed before another-
can begin—hence an inability to speed up under a peak situation.
Initial cost and maintenance are both high.
 In Ramp Garages: Interfloor travel is by the ramps or sloping
drives, the ramp system including also floor aisles connecting the
ends of ramps. Ramps may be classified in several ways:

1. Alignment: Ramps may be either curved or straight. In
curved ramps the turns are usually either a half-circle or a full
circle, and with straight ramps the turning movements are made
on the garage floors or decks. ’

_ A full-circle ramp has the minor disadvantage of losing the
waste space in the core of the ramp, but a great advantage is the
high level of speed possible.- Straight ramps usually have the dis-
advantage of requiring abrupt turns at each end.



272 PARKING

2. Continuity: A continuous curved ramp is in effect a spiral,
with the entire ramp system in one unit of the structure. A non-
continuous curved ‘ramp. usually consists of half-circle sections
which are conrected by level sections of garage floor. Curved
ramps may or may not be banked. .

The semi-circular or arc-shaped ramps eliminate most of the
sharp turns which accompany straight ramps, and also permit
use of much of the core space wasted in full-circle ramps.

3. Capacity: Ramps may be one-lane or two-lane and may have
one-way or two-way travel. Although one-lane ramps are used in
a few small garages for two-way travel, such practice is un-
desirable, even with signal-control, and two-lane two-way ramps
are dangerous uniess the two lanes have a median separation.

4. Direction: Ina parallel systemtheup-rampand thedown-ramp
slope in the same direction, on the same plane. Opposed ramps
slope in opposite directions. '

5. Relative position: Up and down ramps may be adjacent (side
by side) or separated. If two one-way ramps are parallel and
adjacent, they form a two-way ramp. Whether ramps are straight
or curved, the ramp system, if the garage has three or more levels,
may be considered as forming a spiral, even though it may be a
“rectangular spiral.” If the up-and-down ramp systems form
about the same center, the ramps are concentric. If not, they form
a tandem.

6. Separation of ramp from parking areas: In some garages the
ramp system is a unit, separated from the parking aisles and stalls,
hence permitting safer and more efficient movement. In other
garages the aisles connecting the ends of ramps also serve parking
stalls, hence are more efficient in space usage, although interfering
somewhat with free movements. :

" %7. Number of ramip systéms: Most garages have two ramps, one
up and one down, and since even a single ramp system has a very
high capacity, additional ramps are needed only to save travel
distance if the garage covers a very large area. An example is the
huge underground garage in Grant Park in Chicago, with a ramp
system at each end.

* 8. Qutside-ramps: In some long garages the several levels are
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served by long straight ramps on the outside of the structure, as
shown in Figure IX~1, the Hecht Company department store cus-
tomers’ garage in Arlington, Va.

The ramp at the right is a two-way divided ramp, the up half
serving all levels and the down half serving the top level only.
Beneath it are several down-ramps, one for each level. This garage -

uses self-parking, charges no fee, and each level connects directly
with the adjacent department store. |
9. Sloping-floor or spiral-floor: A garage of this type consists
almost entirely of a rectangular spiral ramp, the ramp being wide
enough (usually about sixty feet) to accommodate a two-way
travel aisle plus a row of stalls'on each side. Since travel must be
two-way, the stalls are at go degrees, and since parking maneuvers -
are executed directly from the travel aisle, the ramp or sloping
floor is held to a very flat slope, usually four degrees or five degrees.
This requires a relatively long building site and leads to-longer
car-travel and driver-walking distances. :
A different type of sloping floor garage is represented by the
three-level, 1149-space garage of the May Company’s Wilshire
"branch store in Los Angeles. Each floor is flat but sloped three
degrees to four degrees, the three floors are parallel and there are -
no ramp connections between floors. The lower floor is largely
underground, and is entered where its higher end reaches ground |
level. The second floor is entered at the other end of the structure,
where it meets ground level, and the top floor is entered by a
' short ramp from the street at about midpoint on one side. Each
floor is about 232 feet by 513 feet and uses the herringbone Type B
layout pattern. :

10. Staggered-floor garages: Whatever the slope of a ramp, it is:
obvious that at that slope it must have a certain length in order
to reach the next floor level. Thus a 10-percent grade (which rises
ten feet in a length of one hundred), must be 8o feet long if the
floor levels are spaced at eight feet (seven feet six inches is the
recommended minimum clearance). This means that an appre-
‘ ciable portion of the garage storage capamty must be sacrlﬁced
to provide access.

The staggered-floor type of garage such as the one illustrated
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in Figure IX—2 (Miami, Florida), has two or more adjacent
sections, with the levels of each section midway between the levels
of its neighbor. Successive levels, therefore, are at vertical inter-
vals only half as great as in a normal structure. Thus in a structure
having the minimum vertical clearance, a ramp would have to
rise only four feet between levels, reducing the ramp length by
fifty percent. Furthermore, steeper grades are acceptable where
the ramp length is short. A further advantage of the staggered-
floor design is that, by cantilevering, the floors of adjacent sections
may be overlapped as much as five or six feet, with a consequent
gain in space efficiency. This low-ceiling added space is fully
usable if parked cars are headed into the stalls.

Staggered-floor garages may use either straight or curved
‘ramps. An example is the large self-parking customer garage of
the Zion Cooperative Mercantile Institution in Salt Lake City,
which has curved ramps both in the interior of the structure and
at each end. A

11. Hillside garages: A special situation, wherein the need for
ramps in a garage may largely be eliminated,.is illustrated in.a.
hillside garage in Bluefield, West Virginia. Here it is so located
‘that access direct from street level is possible for all four levels.

A complete discussion of the geometrics and characteristics of
the many ramp systems and combinations is included in the
“Traffic Design of Parking Garages,” 1957. =

Other design details: Although the basic principles of aisle and
stall layout apply equally to both lot and garage design, the
addition of a third dimension introduces other factors which must
be considered.

It should be noted that the herringbone layout pattern is not,
usually practicable in garages because of the interference of
columns. _

Space taken by ramps: In most garages a large part of the space
taken by ramps represents lost area, space which in a lot could
be used for stalls. An exception is the sloping-floor type of con-
struction, in which the continuous ramp serves both two-way
travel and a double row of parking stalls.

Ramp grade: Ramps used purely for travel range in gradient from
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ten to fifteen percent, with a maximum of twenty percent on short
ramps, such as those between levels in a staggered- -floor garage.
The ramps in sloping-floor garages are usually held to four or
ﬁve percent.

* Transttion grades: Since a sharp break where the top or foot of a
ramp intersects the level floor would tend to scrape or damage the
underbody of cars, the ramp and floor surfaces at these points
should be joined by an easement or transition grade. This may be
accomplished either by a gradual warping of the surface or (as
illustrated in Figure IX—3) by a straight grade ten to twelve feet
long, at a grade half that of the ramp, “eased” or “feathered” at

each end. '

BLEND —~— FLOOR

6%

127
MINIMUM
BLEND
F1 QOR
. |-—12'-|
MINIMUM

Ficure I1X-3. Transition grades for ramp eﬁds.

Ramp width: One-lane straight ramps should have a minimum
width of ten feet between curbs, flared at each end. Where up and
down 'straight ramps are adjacent there should be a separating .
median curb at least one foot six inches wide and not more than
six inches high.

" On curved ramps, it is recommended that the inner curb have
a radius of at least eighteen feet, the inner lane a width of twelve
to fourteen feet. If the ramp is two-way, two-lane, there should
be a medial curb at least one foot six inches wide.

Number of stories: When nearly all garages operated with attend-

. ant-parking, there was a generally followed principle that there
should not be more than five parking levels about ground, because
of the travel time and hence the delay to customers.
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- Under self-parking the situation is different. Drivers parking
themselves do not think of their own driving time as a delay,
particularly soif the fee is lower. A greater number of floors, hence,
is less of a handicap. That this is so is demonstrated by the Battery
Garage in New York City, where all-day parkers drive as high as
seven levels, and the Downtown Center garage in-San. Francisco,

catering to many shoppers, and rising eight levels. -

Basements: The addition of a basement costs a little more than
the addition of an extra deck, but will involve much shorter travel-
distance in operation, may permit the use of under-sidewalk space,
and, provides one level of space rarely below freezing;, hence
attractive to particular parkers.

Story or level height: Not only are modern cars nearly a foot less
in height than the models of thirty years ago, but the trend is
toward still lower ‘heights. Also, the modern parking garage is
usually built for that purpose alone, with no reason to proylde
floor heights adaptable for other uses. The upper levels, therefore,
need not exceed seven feet six inches in clear helght although
ground floor heights are usually greater, to permit partlal use
for stores.

Column spacing: The position of columns is obviously an ex-
tremely important item in garage design because of its inter-
relationship with the layout of aisles and stalls. Just as car heights
have decreased nearly a foot, so have car widths increased by six
to ten inches. -Similarly, many garages designed with narrow
* stalls for attendant-parking, have found that a conversion to-self-

°

_ parklng and wider stalls brought a reduction of twenty-five to

thirty-three percent in capacity because of the fixed and no longer
suitable column spacing. : :

It is desirable, therefore, to use long spans to glve clear areas
equal to the unit parking depth or an aisle plus a stall on each side,
hence about sixty feet (with ninety-degree parking). This gives
great flexibility in varying stall widths as vehicle widths or operat-
ing practices change. The unit depth cannot be changed if car

lengths change, but this can be compensated fortoa large degree .

by changing stall widths. - o .
Vertical transportation facilities for patrons and’ for attendants
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must be provided in garages having more than two or three levels.
In an attendant-parking garage the ideal situation is to have the
flow of arrivals and departures so evenly distributed that -every
trip by an attendant may be two-way, storing one car and de-
livering another, but even under the best of conditions that rarely
happens more than half or two thirds of the time.

For attendants, fire poles have been used in older garages, but
the usual means today is by man-lifts, or endless belt vertical con-
veyors about one foot wide, having steps to stand on and handles
to grip. The speed is about ninety- feet a minute and the lift may
be ridden in either direction. :

In self-parking garages the facilities for patrons must be con-
‘venient and attractive. Pushbutton (self-service) elevators are
commonly used, with escalatorsin some larger facilities. In either
case the location should be as close to the waiting room and to the -
center of the storage floors as possxble and the capac1ty ample for

peak conditions. S
In one large recently-constructed self-parkln garage, having a
. concentrated discharge surge, .the bottleneck has proved to be
not the capacity of the ramp system or the nearby streets, but the
" inadequacy of the passenger elevators to handle’ the patrons ar-
riving to claim their cars. Stairways should always be provided :
for emergency use.

Bumpers are desirable at stall ends, to prevent over-run and
" damage to walls and parapets. Wheel stops may be insufficient
where cars are backed into stalls because of the varymg rear
overhang of cars.

" Ventilation is essential for enclosed and underground garages,
the latter requiring extensive exhaust and intake systems and
automatic devices for the detection of carbon monoxide gas. Most
modern garages are of the open deck variety and need no'ven-
tilation. : . ‘ '

" Heat and light: Heat is requlred only for wa1t1ng rooms, rest
rooms, attendants’ rooms and offices in open-deck garages Good
hghtmg is essential in self-parking structures.

Fire protection: The extent will be prescribed by the local build-
ing code, and in a modern steel or reinforced concrete structure
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may be no more than portable chemical extinguishers placed as
required, although some cities may require sprinkler systems and
even fire walls.

Drainage and snow removal: A good dramage system is a must for
every garage, because of the water and snow dripping from cars,
and requires thorough water proofing of all floors and pitching the
floors at least one-eighth inch per foot, from the center of the aisle |
to the rear of the stalls, where a shallow gutter should lead to
drains behind or beside the columns. ,

In snow country where roof-parking is used, provision should
be made for plowing the snow to a chute, either through the
building or over the side to an alley, and into trucks.

Markings and Signs: Good stall marking is very important in
self-parking garages. Visibility is inferior to that in lots, and the
presence of columns, usually spaced to allow bays of three spaces,
often means that any line-straddling by one car will result in a
wasted space.Where the type of construction permlts the painted
stall lines should be continued for several feet up the wall or
parapet at the back of the stall, as a more visible guide. It has been
found that a wide crosshatched line or bar, about two feet wide
(as described under Design Factors earlier in this chapter), is
more effective and a better guide than a single line, for floor
marking.

It is also important, particularly so where self—parkers select
the stall in which they park, to provide means of identification for
the stall location, using stall iumbers which will designaté the
floor, aisle and stall, even using a distinctive color for each floor.
In many garages it is aiso necessary to indicate travel directions
and thelocation of up and down ramps and of passenger elevators.

Communications: In attendant-parking garages it is desirable to -
have a means of quick communication between the ground floor
control point and all storage floors, and for this an interoffice two-
way system is best, with loudspeakers. In the currently operating
mechanical parking garages, one is entirely automatic (with no
need for communication), one uses loud speakers, and on€ uses
electrically operated panel boards, in the cashier’s office and in
the elevators.
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Service facilities: In many garages it 1s tne availability of facilities
for car washing and servicing which represents the profit margin,
and in any garage these services are an important source of income
as well as convenience for the customers. The location of the
service area must be carefully planned to avoid conflict with the
storage and delivery movements. '

Similarly, the renting of first floor street-frontage space may
be a most important producer of revenue and make the project
a more attractive investment.

Waiting, rest and check fooms: In both attendant and self-parkmg
garages an attractive waiting room should be provided, located
beside and giving a clear view of the outbound reservoir space,
with rest-rooms adj acent. Employees’ wash rooms and lockers may’
be located in waste space wherever convenient. - .

A check room is desirable, for patrons who do not wish to leave
articles in their cars, and in small garages this may be in charge
of the cashier. In garages operated by or for a department store,
a service very attractive to shoppers is a check room with delivery
from the store of purchases by patrons. |

Building codes: Many of the foregoing items such as ventilation
and fire protection are specified in local municipal building codes,
together with requirements as to floor loadings, screening, ap-

©  pearance, stairways, elevators, etc.

" Operating Methods .

. Attendant-parking is familiar to all who park in cities over 25,000
in population, and self-parking (at least in parking lots) is the rule
in smaller cities. The appearance of self-parking in pay facilities
and even in garages in large cities in recent years has aroused con-
siderable discussion of its pros and cons.

Self-parking: Self-parking in lots has been common practice for
many years, as exemplified by the small free lots for the customers
of grocery and chain stores, and more recently in the majority of
municipal lots, particularly in the smaller cities. In most of these
cases the land cost involved has not been high, so that space ar-
rangements have been generous.
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There was little or no question as to the acceptability of self-
parking on the part of the drivers in these lots, since there was
usually no charge for the privilege and they offered an ‘easier
alternative to hunting for and perhaps paying for a curb space.

Today’s discussions or controversies have arisen since the large-

scale introduction of self-parking in pay facilities in larger cities;
which heretofore have almost traditionally been associated with
attendant service, and even into high turnover facilities in the
central business districts, including multideck garages.
. Even there the idea is not entirely new, for there were a few
self-parking garages as early as the twenties, up to ten or more
levels, with tight corkscrew ramps, but. they were used only by
experienced and relatively intrepid drivers. - :

In many of the older garages, attendant-parkmg was practx-
cally a “must” because of their steep ramps and sharp turns and
the .need for two-deep (or more) parking. In more modern
garages, the case for attendant-parking has been based largely
upon two theories, (1) that because of the high land cost it is
essential to cut down the area used per car, by “stackmg them' up,” -
and. (2) that attendants can handle cars much faster (1n lots and
garages) than the owners can. : :

While there is a certain amount of truth in each of these theories,
the differences are not so great as they appear at first glance.
There is no doubt that attendant-parking is more economical of
space, but (a) “stacking” cars reduces the ease and ﬂuxdlty of
movemeht and hence involves delay to the customer partlcularly
on deliveries, and reduces turnover, the most important element
in profit-making, (b) if sufficient reservoir space is provided to
take care of the peak surges of ‘arriving parkers, this will cancel
much of the space-saving of “‘stacking”, and (c) there is no need
for stacking until a facility reaches its peak capacity without

“stacking”—a condition which many garages neverreach. Many
garages achieve an excellent turnover without ever being com-
pletely filled. T N

It is also true that an attendant can stow or dehver acar faster
than the average customer—but ten attendants (for: example)
cannot park forty cars, or deliver -them, ‘as fast :as the forty
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drivers of those cars. And even though it may take the customer

ten minutes to park while an attendant could do it in five minutes,

the customer has only that one car to handle, and the stowage or

delivery of other carsis affected little or none by his slowness. -

Also, a customer will be irritated if he has.to wait ten minutes to

~ have his car delivered, but will not notice the time if he goes for
the car himself. 4 ‘

On the other hand, the advantages of self-parkmg are sub--
stantlal

. The operating cost of a self-parkmg facility is only about
one-ﬁfth that of using attendants. One authority reports that the
operating cost per car (in 1954) in attendant-parking garages was
from twenty-four to twenty-six cents, while in self-service garages
it was as low as four cents.

2. The owner may leave his car locked and know that it will
not be handled by others. The danger of wear on rubber and dam-
age to fenders is almost entirely eliminated.

3. Much less reservoir space is needed for self-parking, since '
there-is a minimum. delay at.the entrance and cars may proceed
as fast as they arrive. In one 1100-space garage, entirely self-
parking, there was no back-up or delay observed under an arrival

- of 145 cars in fifteen minutes, or one for each 6.2 seconds.

4. Particularly so where there are surges in the demand for
deliveries, delivery times will be more satisfactory to'the cus-
tomers. : ‘

In self-parking, the customer pauses at the entrance only long
enough to accept a ticket, then drives on. With attendants it re-
quires at least ten seconds for the owner to get out and the attend-
ant to get in and away. If no attendant is ready, every following
car is delayed accordingly, and when a peak flow exceeds the
capacity of the attendants, a back-up quickly accumulates. '

As for receipt and storage .of cars, the difficulty could be ob-
viated by the provision of a larger reservoir or of more attendants, '
but both procedures are usually avoided or held down because

. of their expense. The provision of extra attendants for an hour or
“two is not usually practicable, .and the provision of reservmr space -
would take ground floor space, which usually is taken over for

more profitable uses, on high-value land. :
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Studies at two modern department store customer garages per-
mit some comparison of attendant-parking and self-parking:

Attendant-parking  Self-parking

: . - garage . - garage
Capacity, spaces ' - 516 ) 650
Number of levels R D 5 6
Reservoir capacity, spaces - ] 24 ) 26
Number of entrances used _ 2 3.
Number of cars parked, 8 A.M.—6 p.M. - 894 © 991
Number of attendants serving cars - - Coo12 g
Peak accumulation, cars 371 355
Percent accumulation was of capacity 72% 55%
Peak 2-hour inbound volume T 204 - 323
Peak 1-hour in and out volume . . 221 280
Average entrance delay, 2-hour period 6.8 min. o
Maximum entrance delay, 2-hour period - 21.5 min. o
Maximum number cars in line in street - . 20- - : o
Average length of time parked 2.8 hrs. 2.2 hrs.

The two garages are quite similar in size, capacity, number of
levels, the arrival pattern, the day’sload, and the peak accumula-
tion. The reservoirs are about equal, but in the attendant-oper-
ated garage, although it has six lanes, it is necessary to remove -
all the cars in any one lane before another can enter, while in'the
_-self-parking garage, all cars move forward with the front car.

In the example above, the inbound flow during the peak period
was ten percent higher at the self-parking garage, yet there were
no delays or back-ups, while at the attendant-parking facility
there was an average delay of 6.8 minutes, 2 maximum delay ‘of -
21.5 minutes, and a street waiting line of from six to twenty cars,
~Yet the self-parking garage used only seven attendants as com-
pared to twelve at the other. . . .. S o

it is of course not to be inferred that self-parkmg is appropriate
for every situation. There are many lots and garages, especially
older garages, where the dimensions or nature of the structure
require that cars be parked two or more deep, or where narrow
aisles, sharp turns, or steep and tight ramps prohibit self-parking.
* An important factor influencing the decision as to the type of
operation, if a facility is adaptable to either self- or attendant-
parking is the nature of the probable demand, in terms of times of
arrival and length-of-time-parked.

Figure VI-10 demonstrates the wide difference between the
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arrival patterns of the users of a long-time facility (the Battery

Garage, in New York City, serving commuting office-workers)
and a short-time facility (the shoppers’ garage of the G. Fox

department store in Hartford, Connecticut). The Battery Garage

had received 67 percent of its day’s load by g a.M.; compared to

less than one percent at the Fox Garage. The average durations

- were seven and a half hours at the Battery Garage and two hours

and eleven minutes at the Fox Garage. The Battery Garage re-

ceived fifty-three percent of its day’s total in one hour, the Fox

Garage sixteen percent.

To handle the peak volume at the Battery Garage would re-
quire thirty-two attendants and also a forty-one-space reservoir.
Under self-parking, only six attendants are used and fewer than
' ten reservoir spaces are needed. ‘ '

Where area and .dimension conditions perrmt -the ideal self-.
parking facility is probably one where the travel aisles are one-way
with no parking off them, and all parking is done off transverse
parking aisles, also one-way. Ninety-degree parking is preferred,
but angle:-parking may be used with one-way: aisles. Good direc-
tional signing and marking is essential, as is the marking of stall
boundaries, and the provision of a small reservoir space at the
entrance. In a self-parking garage the ramps must have a gentle
slope, ample width, as large radius curves-as possible, and be
one-way where possible. It is probable that an important part in
* the acceptance of ramp driving by parkers has been played by the
advent of automatic transmission in cars, which has simplified
their handling on slopes. '

Consideration must be given to the safety and comfort of
parkers in thelr pedestrian travel, and elevators or escalators must
be provided if there are more than two levels. :

Where a self-parking facility is to be of the pay type there are
further desirable features. If the volume is such that one attendant .
can both issue and receive claim.checks, the entrance and exit
should be at one point, with a two-lane opening and the gate-
- house .and time clock within a few feet. With a large facility and
heavy volume a separate exit and attendant may be desuable at
‘peak periods.
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Self-parking facilities may fall in any one of - several claSS1-.
ﬁcatxons :
. Free and unattended: The garage of the Hecht Company de- .
partment store in Arlington, Virginia, one of the four or five largest
garages in the world, provides nearly 2000 spaces free for the use
of store customers. The garage abuts the store, and each level
connects directly with the store. No attendants arerequired except
during the Christmas peak.

2. Unattended, pay: Many municipal lots and some commercial
lots are in this class. An example is the 248-space metered lot in
Temple, Texas.

Other lots in this class make use of various other control de-
vices for the collection of fees from parkers. .

(a) Honor systems, under which the parker is expected to»
deposit the stated fee in a locked box.

(b) The entrance to the lot has a platform onto which the
parker drives. Further progress is prevented by a barrier, but
when a coin is deposited the platform and car are shifted a few
feet.to one side, permitting the.car to proceed. A’ similar device"
is at the exit, requiring a second coin before the car is released.

(c) Each stall has a treadle in the ground, which, actuated
by the entrance of car, starts a timing mechanism’ and raises the
treadle in such a way as to prevent removal of the car untxl coms
" have been deposited to pay for the time consumed. '

(d) The entrance to the lotis blocked by a gate or.arm similar .
"to a railroad crossing gate. The control, 'which may be reached
from -a car-window, may be actuated either by a"coin or'by a
special metal card or token (issued to regular users). The control
raises the gate, the parker drives through, and the gate, actuated
by a treadle, closes behind the car. The same procedure applies on
departure. 4
(e) A coin device at the entrance to the lot i issues tlckets '
which the parker-leaves in plain sight on the front seat, locking
the car. With one ticket good for a unit period, additional tickets
may be used to cover as long a period as desired. Only occas1onal
checking by an attendant is needed. oo
3. Attended, pay, with the attendants serving only to issue tickets

Vot
.
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and collect payments and, in some large lots and garages, to
direct the customers. An example is the 510-space customer garage
of Zion Cooperative Mercantile Institution department store in
Salt Lake City, Utah (Figure VI-6).

4. Semi-self-parking facilities are exemplified by the Union
Square underground garage in San Francisco. In these the cus-
tomer does not actually park his car, but the entrance congestion
and reservoir problems are avoided by having the customer drive
to a designated level before releasing his car.

Fees at self-parking facilities: Although there have been occa-
sional parking facilities operating with attendant service where
some regular customers were allowed to park themselves, there
were few lots or garages prior to 1954 which gave customers a
choice between attendant-parking and self-parking. The avail-
ability of such an option in a single facility, with some customers
getting more service than others, makes obvious the need for a fee
schedule recognizing that fact.

One of the first large facilities to offer both types of service was
the 23 59-space Grant Park underground garage in Chicago,
which opened in September, 1954. All customers approach the
same checking station, the self-parkers using one pair of lanes,
and those wishing attendant service using others. The fee sched-
ules are as follows: :

Period Self-parking Attendant-parking
o— 1 hour $0.40 $0.65
1— g hours .15 each additional hour .15 each additional hour
9-10 hours .10 additional .10 additional
11-24 hours .05 each additional hour .05 each additional hour

On an average weekday (Mon.-Fri.) in January, 1955, 86.7
percent of the users of this garage elected self-parking and 13.3
percent attendant-parking. Indicative of the capacity of the ga-
rage to handle large and concentrated volumes, the peak hour of
arrivals on an average Saturday showed 588 self-parkers and
seventy-four using the attendant service, a total of 662, or eleven
a minute.

A garage in Miami, Florida, has a monthly rate of $25 for
attendant service but charges only $10 per month to patrons
willing to park their own cars on the top (fourth) floor.
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Mechanical garages: Study of a map of the central business dis-
trict of a large city, showing property valuations, will almost in-
variably show that the most valuable properties are those in the-
central core of the district, the usual location of the largest stores
and office buildings. These are the generators of the heaviest
parking demand, the magnets which attract great numbers of
people—the fact which leads to their high valuation.

Yet this area, which has the greatest need for parking spaces,
has the lowest supply of any part of the central business district.
The data in Chapter II show that in the larger cities fifty percent
of all parkers in the central business district are found for this core,
which has only twenty-six percent of the area and twenty percent
of the parking spaces. The land values here are so high that a
parking lot cannot earn enough to pay its way, except as a tem-
porary use pending its use for a new building.

A ramp garage, which can put three or four times as many cars
on the same ground as a lot, requires land parcels at least 120 by
120 feet, because of the extra space required for ramps. Parcels
that large often are difficult to acquire. Also, because of the
driving time involved and the consequent labor cost, ramp ga-
rages have in general been limited to about five floors above
ground.

The development of modern mechanical parking devices has
undoubtedly been brought about by the indicated need for a
means of making use of small land parcels and for i lncreasmg the
number of vehicles that could be stored per unit of ground area— "
and hence reducing the cost per space. .

The first mechanical garages appeared many years ago, but
only since 1950 have better designs shown possibilities of meeting
the requirements of speed, economy and efficiency needed to meet
today’s heavy parking demand. :

At the time this text was prepared, there were three new types
or designs of mechanical garages in operation in the United
States, with several others of apparent merit about the enter the
field.

The Park-O-Mat in Washington, D. C., occupies a plot only
twenty-five by sixty feet, and has two ﬁxed elevators, each of
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which serves two'stalls on each floor, one at its front and one at its
rear. The customer leaves his car with wheels in guiding channels
in front of an elevator, locking the car but leaving the brakes
released. The single attendant remains at the ground floor control
point, where he operates both elevators. By pushbutton control a
car-positioner is extended from the elevator platform and raises
arms which push or pull the car into the elevator. Another button
closes the gates and sends the elevator to a designated floor, where
the car-positioner pushes the car forward or back into an empty
stall.

For efficient operation it is desmable that a Park-O-Mat in-
stallation be so located that cars being dlscharged may lcave at
the rear, or opposite the point of entrance. ’

This Park-O-Mat has sixty-eight stalls on the fifteen levels
above ground and two levels below, and can if necessary accom-
modate four more cars on the ground level. The entire operation
is automatic and has an elaborate system of electronic controls.

Each elevator with its stalls is an independent unit about ten
feet wide by sixty feet deep, and units may be combined to fit the
area available. The Washington Park-O-Mat is a reinforced con-
crete structure. The current cost of a Park-O-Mat, above the
ground, is estimated to be more than $2,000 a stall.

A very different device is the Pigeon Hole system, of which
at least thirty-six were in use or under construction in 1955. A
Pigeon Hole garage is a steel framework, providing two tiers of
parking bins separated by a central aisle. The Pigeon Hole gar- °
ages built thus far have usually been skeleton steel structures, but
ornamental facing may be added when desired for appearance
or required by building codes. The stalls are about nineteen feet
deep and the aisle twenty feet wide, making a unit width of about
fifty-eight feet. The stalls or bins are each fifteen feet wide, holding
two cars, and units may be combined as the area permits. The
Harrisburg garage has four levels above ground and is twelve
units (24 stalls) long, so has a nominal capacity of 240 including
the ground level.

The parking bins are served by an hydraulic elevator which
moves both vertically and horizontally, traveling on rails along
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the central aisle. The elevator carries a cantilever type of dolly
that lifts the car and moves it forward or backward into a bin, or
vice-versa. The customer leaves his car in any one of several
entrance stalls on the ground floor, locking it and setting the
brakes. The elevator and dolly are controlled by an operator, who
rides the elevator. Although the frontage required for the Pigeon
Hole is only fifty-eight to sixty feet, it is necessary that either the
structure be on a corner parcel, that one side be adjacent to a
curb, or that extra space be provided for approach to the entrance
stalls.

A recent installation of a 240-space Pigeon Hole cost about
$1,190 a stall for the structure and mechanism and about $155
per stall for decorative facing on the front.

The Bowser system is structurally similar to the Pigeon Hole,
with two tiers of bins, a central aisle and a two-direction elevator.
The structure is enclosed, the elevator is suspended from above,
and no dolly is used. Standard, electrically-operated elevator:
equipment is used, and cars are driven on and off the elevator by
the attendant, who operates the elevator. by push-button controls
reached through the car window. ‘

'The fact that no dolly is used permits parking cars two-deep on
either or both sides of the elevator. This slows delivery times when
extra depth is used. This extra width of the structure allows
space on the ground level for an aisle parallel to the elevator shaft -
through which cars may enter from the front of the garage and
- turn into an-entrance stall; k

Another feature of this system is that elevators are counter-
weighted so if power fails, the elevator will rise until stopped at
any floor by manual controls; with the weight of a car added, the
elevator will descend by gravity. The system has an electric signal
system for indicating empty stalls, keeping track of the location
of cars, and calling for desired cars. There were fourteen or more
Bowser installations in operation or under construction in 1955,
and construction costs were reported to be from $1400 to $2000 a
stall.

In either the P1geon Hole or the Bowser systems, a number of
elevators may be used, dependmg upon the capacity, each serving
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a section of the structure, with some overlap possible in case of a
breakdown of one. It has been reported that a Pigeon Hole garage
to be constructed in San Francisco is to have nine elevators and
* QOO spaces. ‘
Mechanical garages vs. ramp garages: Well-designed ramp ga-
rages have been widely accepted.Their outstanding advaritages
are that, when properly staffed, they can offer very rapid accept-
ance and delivery of cars, and that they are adaptable to self-
parking. Some of their less desirable features are that they may be
under-staffed and hence slow in service, that there is danger of
~damage to cars from careless handling, that the labor cost is high,
that they are not adaptable to small land parcels, and that their
height and hence their capacity is restricted.

Mechanical garages may be erected on very small parcels of
land, with frontages of sixty feet or less, and have great flexibility
in depth. They may be built to much greater height than ramps,
and so may achieve a much higher capacity per unit area of land.
Because of this, they may be located on high-value parcels.

'In some of them there is no driving by attendants, eliminating
the damage factor and making it possible for the customer to lock
his car and keep the keys. They require a very much smaller labor
force, hence have a lower operating-labor cost than ramp garages.
At least one type is prefabricated, so may be dlsmantled and
moved if desirable.

The mechanical garages also have some disadvantages. Some
of them have a high first cost and must have heavy patronage at
relatively high prices, restricting the locations where they may be

used. All the mechanical systems claim an average delivery time
~ of about one minute. Those observed have not achieved this, but
there is no doubt that single storages and deliveries are much
more rapid than in ramps. Their operation, however, is intermit-

tent, in that each cycle must be completed before another can -

begin. The handling operation for any one elevator cannot over-
lap, as they can in a ramp, and each car must be disposed of before

. another can be cared for, although a receipt and a dehvery can

overlap partially.
The service which a Dfaralge can give is not measured in indi-
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vidual delivery times, but in the number of cars handled an hour. -
Thus even though an elevator can deliver a single car in a minute
and a half, it cannot deliver more than forty an hour. Ramp
garage deliveries may take four or five minutes each, but the
delivery rate per hour is limited only by the number of attendants
or drivers. A reasonable conclusion is that if it is to meet concen-
trated demands, a mechanical garage should not require one
elevator to serve more than perhaps eighty stalls.

Another disadvantage of mechanical garages is that the inter-
mittent type of operation indicates a need for ample reservoir
space at the reception point, while the provision of such space at
ground level is hardly likely when the location is a small parcel
in a high-value area. Also, the use of a reservoir requires that the
cars be driven by attendants, increasing the cost, and that the
cars be left unlocked.

There is no intent here to minimize the value of mechanical
garages, and it is believed that their use will spread rapidly. Their
advantages have been recognized and the manufacturers are con-
stantly making improvements. Ramp garages and mechanical.
garages are competitive in some locations, but it also is true that
there are locations or conditions favorable to each and unfavor-
able to the other. :

A publication on “Parking in the Air with Structural Steel,”
published in August, 1955 by the American Institute of Steel
Construction, proclaims the advantages of constructing garages
as open steel frame structures. T ' B
~ Until very recently, most building codes have required that .
steel frames be fully enclosed by concrete. Where that is not re-
quired and a minimum of screening is called for, a considerable
reduction in costs is possible, as evidenced by the following reports:

1. In Omaha, Nebraska, a three-level 200-space steel frame deck with ex-
posed steel members and reinforced concrete slab floors, cost $930 a stall
(exclusive of land).

2. InGreensboro, North Carolina, a staggered-level ramp garage was erected
for $535 per stall, the steel erection taking only thirteen days and the entire job
only thirteen weeks.

3. In Savannah, Georgia, a 367-space exposed steel frame staggered-level
garage, having steel beams at 8-foot centers and 4-inch concrete slab decks,
cost only $582 a space. : i
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Costs of parking garages: The Engineering News-Record in 1955’
published a most comprehensive listing of recently-constructed
garages, from which the following summary has been made:

Table IX-1
CoMPARATIVE DATA ON GARAGES BUILT IN 195455
(Construction Cost Only)

Ramp garages
Walled-in Open-deck  Underground Mechanical
No. structures reported 7 25 2 5
No. stalls min. 350 172 8g0 240
max. 8oo 1230 2359 715
avg. 461 636 1624 487
No. levels min. 4 ‘ 2 5
‘ max. vi 12 6 14
avg. 4. 5 4 10
Floor area per stall, sq. ft.
min, 193 225 373 232
max. 469 400 373 362
avg. 4 o i 1
Land area per stall, sq. ft. 33 307 373 3
min. 41.7 31.5 53.9 29.4
max. 238 183 136 70
avg. 93-4 73-5 114 35-8
Cost per sq. ft. min. $3.35 $2.59 $9.42 §6.31
max. 6.29 9.99 10.57 7-43
avg. 5.21 4.69 9.99 6.67
Construction cost per stall .
min. 1111 $693 $3518 $1458
max. 2740 2821 3932 2317
avg. 1775 1435 3632 2156

The Carport, Inc. garage in Oklahoma City, Oklahoma, built
in five months in 1954, uses attendant-parking and has a capacity
of 675 by parking two-deep in certain aisles. The reported con-
struction cost was $800 per space, one factor in the low cost being
the use of expanded steel plate mesh, in sheets eight feet by six-
teen feet, as reinforcement. The floor slabs are cantilevered and
taper from nine and a half inches at the center to three inches at
the edge.

In the review of the costs of any lot or garage it should be borne
in mind that the reported cost per stall isderived by dividing the
total cost by the number of stalls, and that the number of stalls
-may not be firm or entirely reliable.

2 chrmted from Engineering News-Record, Copyright 1955, McGraw-H1]1 Pub-
lishing Co.
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One large modern garage reports a construction cost of $2,000,-
000 and a capacity of 1200 spaces, or a-per space cost of $1667,
while an actual count. indicates a ma;{imurh capacity of about
1000, making a cost of $2,000 per space. Similarly, construction
costs may be reported on the basis of the estimated capacity based
on attendant-parking, while the actual use may be with self-
parking, which may permit a capacity only seventy percent as
large. ,



CHAPTER TEN

GARAGE CRITERIA

~ Insmaller cities and towns, parking lots can accommodate current

parking needs. Larger cities increase the capacity with multi-level
garages. Some cities have.too little suitable space in downtown.
areas for adequate off-street parking lots. In high land cost areas
where parking is essential, the facilities are ﬁnanmally success-
ful only with multi-level garages.

The first garages were built in the 1920’s, some continue to -

" provide parking though many have been converted to other uses.

Practically all earliest parking garages were fully-enclosed,
above-ground with ramps or elevators. They had solid walls,
lighted and heated. Their exteriors were in keeplng with the '
design of nearby properties. .

As a group they made a poor financial showing. The best con-

~tribution was in the objectlesson. :

There were other reasons for the failures. Many earlier garages
were poorly situated for present traffic needs. They were con-
structed without regard for efficient space-use, and were designed
to accommodate cars of dimensions and operating characteristics
different from those of subsequent years. The ratio of storage
capacity to space in the older structures declined steadily. Oper-
ating costs remained reasonably constant. As parking capacity
diminished, it became necessary to increase parking rates to meet
costs. As rates increased, parker resistance grew and some were
converted to other uses. The early failures undoubtedly retarded

"new construction. : .

Location is the most important factor in successful garage build-
ing and operation. Siting a parking garage requires that careful
consideration be given to the amount and type of service it should
provide, estimated revenues, return on the investment, type of

. operation, and estimated parking demand. Any site, because it is
in a congested area, may not support a parking structure. In the
. Editor’s Note—Both Chapters IX and X deal with garages.

295
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* past, some well-built and well-managed garages have operated
at a loss, while others no better built have prospered. .

Location principally determines whether a parking facility will
attract drivers; next, efficiency of operation. And that depends on
management, layout, and the ease with which cars can enter and
leave the garage. : '

- The parking survey methods dlscussed in Chapter ITI. evaluate,-
parkmg demand and yleld important 1nformat10n on location.
With that information, parking demand centers.can be spotted—
and available land parcels rated for value as parking sites.

Features of land that best suit. development of a ‘ramped park-
ing garage are:

I. Rectangular shape.
_ 2. Minimum dimensions approx1mately 120 X 120 feet..

3. Direct access on two or more streets.

-4.-Location on or within one short block of major feeder street.

5. Location on side of the central busmess district frorn which most parkers
approach, : : ‘ : :

6. Oriented.to the main traﬂic flows so most: parkers.can enter-and, leave
by making rxght-hand turns into and out of the facility.

Physical des1gn is 1mportant It affects both the economy of
- construction and the efﬁmency of operation. The functional value
of the open-deck ramp-type has made it popular. With self-
parklng, this structure has four or five levels. Drivers are reluctant
to drive hlgher With' attendant parkmg, open-deck garages are
built with more levels. : -
. Basically, each level of a parking structure is a parkmg lot
with means added for floor-to-floor travel. The choice in multi-
" level garages lies in the means for inter-floor travel. Elevators
and ramps vary in type, cost, arrangement, reliability, capac1ty,
and speed. In any structure, the type selected should give maxi-
mum capacity in turnover, low cost, and customer-satlsfactlon

. The underground parking garage is growing in favor. The
‘ successful _example of San Francisco’s Union Square Garage is one
reason, Built i in. 1942, it has exceeded expectations and was the
forerunner of a number of sub-surface parking facilities. -
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Traffic Characteristics

Successful garages have designs developed with attention to traffic
operations -peculiar- to a parking structure: -entrance; storage,
delivery, and exit. Entrance includes entering of - the car, the
checking procedure, and the change of drivers. Storage includes
travel of incoming cars from entrance to parking space and the
parking maneuver, unparking, and travel to an exit. ‘‘Exit’’ is
the car’s movement in entering the traffic stream. y

-Proper design can facilitate all steps. Poor de51gn invites fallure
Character and dimensions of design features as they affect the
movement of cars and drivers are dlscussed later.- They are sum-
marized on page 161. : '

Parking Demand: A problem is rehable determination of patron-
age. The method frequently employed is to analyze parking needs
and habits through a survey. Studies .give information on. the
location and extent of potential parking demand. Other import-
ant information can be obtained through analysis of parking
garages—on the rate of inbound and outbound movements, peak
hours, parking durations, facilities and variations in parkmg
needs by day, month, and season. -

The peak occurs during the Christmas shoppmg perlod The
remainder of the annual cycle ranges from the low point during
mid-winter (usually February) to a secondary peak in late spring
(usually April). Early spring: (March), mid-summer (June), and

early fall (September) are average seasons. Variation of activities
by seasons and months is illustrated in Figure X-1.

Differences in climate, metropolitan activities, type of patron-
age and other local variables will cause some departure from:
the pattern shown. : e .

Within the variations of parklng need there is a shorter need
cycle on different days of the: week. Within short periods of the
seasonal and monthly cycle, dally -variations repeat themselves
from week to week.

Sunday is the low parkmg demand day, Saturday the high:
For the remainder of the week, demand is uniform. Some garages

1 Adapted from Traffic Design of Parkmg Gamge.r, E R Rlcker The Eno Foun--
dation for nghway Traffic-Control, Inc., 1957. .
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reflect local activities such as week-day shopping . nights. The
‘weekly pattern for a large customer-parking garage averaged over
three months is shown in Figure X~-1. C

“The weekly pattern is valuable in estimating probable revenue
of a new facility as well as determining work schedules. '
. To the garage operator, the most significant parking demand
variations are the daily ones. These are sensitive to local con-
ditions and difficult to predict. Two of the ways to chart this in-
formation are shown in Figures X—2 and X-3. From these types
of charts, the time of occurrence and: extent of peak flows can be
evaluated. The level of activity at different hours can be judged
by total movements. The accumulation curve indicates the use.
Daily variations in parking demand can be charted by arrival
and times parked. See Figure X-4. This series of bar-graphs
measures garage patronage by arrival time but is not as easy to
interpret as the facility-use chart. The group of bar-graphs rep-
resents one-hour differences in length of time parkéd—the per-
centage of inbound movements during each half-hour. Figures
in the.right-hand.margin show the. percentage Hfor each hourly -
change.

- The three 1llustrat10ns Figures X-2+-3-4, show an important
characteristic of garage operation—the extent and time of peak
flows. Information on average flows would help if parker-arrivals
took place at a uniform rate. But studies show that garage traffic
changes sharply. Parkers arrive, in short-peak periods and leave
‘in'shorter, more sharply accentuated peaks. To retain patronage,
the garage.operator should take-care of peak movements promptly.
Slow operations drive patrons away and the dissatisfied parker
neither knows, nor particularly cares, what conditions the slug-
gish operation. He seeks another facﬂlty where the operation
suits him. ' - :

Figure X~5 shows a mid-week-day’s movements in a garage.

The peak accumulation occurred between 1:30 and' 2:30 P.M.
This coincides generally with the peak accumulatlon ina down-
‘town district. :

Figure X—-5 shows inbound movement in mld-mormng——shop-
pers arriving downtown. The outbound peak is in the late after-
noon. The inbound movement is neither as concentrated nor as
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consistent as the outbound. It often lasts into the early afternoon
while the outbound movement peak builds up quickly in the late
afternoon and quickly declines by 6:00 p.M.

Figure X~4 shows a graphic analysis of parker-arrival times
and the duration of parking. Thé long-time parker, arriving
earliest, is a small part of the parkers. Arrival times of the short-
time parker are spread over a greater part of the day. Short-time
. parkers (three hours or less) represent almost two-thirds.:

* Garages develop patterns of inbound and outbound move-
ments by their location. An example is the garage situated near
the central business district’s theater area. During the day, it has
the familiar inbound and outbound peaks and accumulation
curv eof the garage patronized by downtown workers, visitors,
and shoppers. In addition, it enjoys a secondary inbound peak
and upswing of accumulation as the evening theater-goers arrive.
The operational graph of one such garage is shown in Figure .
X~6. The theater rush inbound takes place from8 and 8:30p.M.; -
the outbound movement between 11 and 11:30 p.M. The prod-
uct.of the two movements is represented. by a. correspondmg
“hump in the accumulation curve.

A conditions that varies the normal pattern of garage operation
is the late opening or closing of stores. This is illustrated in Figure
X~4. Most stores in the vicinity of that garage open and close
later on Wednesday than on the other days of the week. The
morning inbound movements build up more gradually, over a .
longer period, and reach a daytime peak two or three hours later '
than normally. A second greater inbound peak develops as-even-

ing shoppers park between 6:30 and 7:30 p.m. There is a moder-

“ate outbound flow in the late afternoon: But the real 6utbound ‘
peak takes place between 8:30.and g: 30 P.M., before and after
the stores close.

Demand for Delzver_y of Cars: The garage operator is 1nterested :
in the rate of inbound and outbound movement. It represents
revenue. The degree to which he can meet both demands is im-
portant to the success of his operation. The foregoing charts of
garage operation give an indication of delivery demand, though
they are usually developed to present a plcture of total patronage
and arrival rates.
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The principal function of a garage’s. main floor is acceptance
and delivery of cars. Usually the main floor is at ground level.
Occasionally it will be one story above or below. The street-level
is often used for store space. As logical as this seems, its financial
advantages do not always offset operational disadvantages. ‘When
the acceptance area is not at'the ground level, drivers often stop
on the ramp and return by elevator or stalrs

Design of Main Floor

The reservoir area is actually-a facility area and temporary
storage space—between the cashier’s office and the ramps, This
space serves the important function of absorbing peak inbound
flows that enter the garage at a higher rate than can be sorted.

The number of attendants, the time needed to park cars, and the.
size of the reservoir are closely related. Thelr important effect on *
each other is discussed. o ‘

In customer-parking garages cars go difectly' to storage floors.
Main floor delays are negligible. The reservoir.can be used at.peak
and rush hour operations. :

The main floor contains the cashier’s booth The booth small
as practicable, should be used: only to issue parking tickets and
collect fees. Bookkeeping and personnel administration should be
housed in less valuable space. In a busy garage, the cashier should
not check packages This can be done with lockers

~A customer facility on the’ thain Hoor shéuld be an attractive
waltlng room near the outbound dehvery point. It should have- -
a public telephone. Public rest rooms should be prov1ded nearby

Other main floor features are manager’s office, service .and
repair facilities, check room, and sales room. The extent of these
features varies from garage to garage dependlng on types of serv-.
ice and patronage.

Entrances and Exits: Garage entrances should conform to local
curb-cut requlrements By location and number they s should pro-
vide safe, convenient connection with the street as requlred by
local regulation. They. should be attractive to parkers.- ‘

Entrances and exits should be as far as possible from' street
intersections. The slow movement of entermg and leaving 'a
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garage should not add to the normal congestion of intersections.
Special attention should be given to the street system that will
serve it and the traffic flows affected. It will be profitable to have
the advice of counsel from the local traffic authority in pre-
liminary planning of garage openings. .

Entrances and exits should embody pr1n01p1es of 1ntersect10n
design. Cars should enter and leave the garage at rlght angles to
street traffic lanes. They should diverge from and merge with
street traffic at a relatively low speed. Entrances and exits should
admit cars easily without danger of collision. Double or triple
lane entrances are most desirable. Lanes should be at least twelve
feet wide. Exits should have ample sight distance at 51dewalk
crossings.

Reservoir Space: The reservoir is space at the entrance and exit
for acceptance and delivery of cars. Lack of sufficient inbound
reservoir space creates ‘“back-up” into the street, causing con-
gestion and the need to turn away potential parkers. In attendant-
operated parking facilities, cars are usually checked in at the
inbound reservoir area and later moved to stalls. There are no
general rules for the reservoir space required. Seven to ten spaces
for hundred-car capacity has been suggested; also that “ten or
twelve car spaces are adequate for any size garage.”’ Neither is
entirely correct, as reservoir space requirements are based on
movement rates that vary considerably among garages. A garage
serving short-time parkers who arrive in peak movements will
require more reservoir than another of the same capacity which™
serves long-time parkers who arrive in ex}'_enly,distributed flows...

For satisfactory garage operation, the rate of storage should
equal, or exceed, the rate of car arrival. To meet these conditions,
the size of reservoir space can be determined by equating several
known or assumed traffic-operating values. These are rate of
arrival of cars during peak parking periods, the average time for
parking a car, and number of attendants.-

Studies of car arrivals indicate that the probability with which
a given number of cars will arrive in excess of the average rate
may be estimated with reasonable accuracy by application of
Poisson’s Theory of Probability. Applying this, it is possible to
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compute the size and occurrence of short surges of parking de-
mand. The difference between those short surges and the average
arrival rate is equal to the amount of reservoir space needed. The
formula,
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Ficure X-8. One-Way Street Design.

gives an approximation of the number of arrivals at one time that
will not be exceeded gg per cent of the time.” X equals the number
of cars that will arrive in excess of the average. A is the average
rate of arrival in cars an hour. The resulting value of X is the
reservoir capacity needed when the average rate of parking equals
the average rate of arrivals. Figure X—g shows the relationship
of reservoir capacity to average number of cars arriving during
the peak hour when the rate of parking them is less than, equal to
or greater than the average rate of arrival.

2 For development of formula see Ricker, E. R., Time Motion Relat.ion,rhip in Opera-
tion of Garages, Highway Research Bulletin No. 19, July 1949, page 14.
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. The average time required for an attendant to park one car
and return to the reservoir area for another is the rate of storage
of rate of parking. It can be computed from the formula,
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FIGURE X-g. Reservoir Space.

Pis the parking rate in carsan hour. N is the number of attendants.
And T is the average time in minutes required by an attendant
to park a car and return to the reservoir area for another.

The best physical arrangement of reservoir space is in the form
of lanes leading from the entrance to the ramp. As cars come into
the garage, they are directed.into successive lanes. Drivers are
asked to drive into. the garage as far as possible, thus filling the -
reservoir area one lane at a time. After cars are ticketed, they are
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moved out of the reservoir.area-to storage floors in order of arrival,
. one lane at a time, where several lanes are used.

Appearance of the reservoir area in an attendant-operated . -
garage is important. It, the cashier’s booth, and the waiting room
are the only parts of the garage that customers see. The reservoir
lanes should be kept well-cleaned and properly lighted. They
should also prov1de adequate space for safe pedestrlan movcment
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.FIGURE_ X-10. Storage Rate.

+ Width of reservoir lanes should be enough to permit customers . -
to get out of their cars comfortably and without danger from
moving cars in the adjacent lane. Twelve-foot lanes are recom-
mended. White-painted walkways will serve the dual purpose of
d1rect1ng pedestrlans along the safest path and adding to the
well-kept appearance:
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A small number of neat, legible, concise signs in the reservoir
area will facilitate entrance operations. At least three messages
should be shown:. .

. Direct drivers to go into the garage as far as p0351b1e

2. Direct drivers to turn off the 1gn1t10n and leave the keys in
the car. . '

3. Complete schedule of the parklng rates.

Outbound reservoir space is.needed for delivery of cars and for
loading drivers, passengers, and packages. The outbound reser-
voir need not be as large as the inbound one, but it should have
at least two twelve-foot lanes to permit passing so that one slow-
loading customer will not block all outbound operations. Two
exit lanes also permit a left-turning and a right-turning car to take
advantage of the same gap in traffic in leaving the garage. Part
of the inbound reservoir space is often‘used for peak outbound
movements. ,

Ramp Location: Most efficient main floor opérations are achieved
if the ramps or other means of interfloor travel feed directly from
the .reservoir area. This.arrangement saves difficult and :time- -
consuming movements that decrease the rate of receiving cus- -
tomers.

Where shape of the land parcel will permit, the ramps should
be as far as possible from the main entrance to increase the effec-
tiveness of reservoir area. However, shape of the land parcel as
well as ramp requ1rernents should be taken into consideration.
" Often they make it necessary “to locate ramps in other ‘than the
‘most ideal spot. The important considerations in-placing ramps
from the main floor, in order of their importance, are:

. Oriented to lead directly from the reservoir area.

2. Located so their termination on storage floors will permit
efficient parking and travel arrangement.

3. Far from main entrance to permit development of maximum
reservoir facilities.

Pedestrian Paths: In attendant-operated garages, pedestrian
movement is a problem on the main floor only. Customers walk
from the reservoir area to the exit after leaving their. cars for
parking. On their return, they walk from the pedestrian entrance
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_ (often a raised walk along the vehicle entrance) to the cashier’s
office and then to the delivery point outside the cashier’s booth.
Additional pedestraian safety can be gained if the point at which
returning customers should enter is clearly marked on the outside

- of the parking structure. It will also guard against unnecessary

and dangerous foot traffic in the garage service lanes.

Layout of Storage Floors

The car stall and access aisle are basic design units in storage .
floors. Structural columns add complication. Optimum operation
requires that floors be planned to yield the greatest number of
parking spaces with least interference and restriction to car move-
ments. Maximum practical capacity requires careful design of
stalls and aisles balanced with an equal amount of attention
to freedom of movement. ‘

Each stall is usually marked by paint lines on the floor or walls,
a low dividing’ bumper, or by its location between supporting
columns. Car stalls are arranged on either side of a parking aisle,
usually at right angles to it. Often a single row of car stalls is on
either side of an aisle so all cars have direct accessibility to it.
Occasionally stalls are arranged in double rows for greater
capacity.

Stall Dimensions and Parking Angle: Parking stall length is deter-
mined only by the length of cars that will use it. Parking stall
.width is determined by width of car and the extra space required
for cars to turn into the stall as well as that required to get into
and out of the car. (See Chapter VI, page 135 for critical dimen-
sions in parking lot layout).

A stall length of eighteen feet will accommodate more than
ninety-five percent of all cars. There are a few models that exceed
that length but it would be uneconomical to design for extreme
models. ‘ ' _ : :
~ Most cars do not exceed six and one half feet in width; they can
move in and out of stalls with a one-foot clearance on each side.
That would indicate that a seven and one-half stall width might
do. However, an eight-foot minimum width is more effective and
should be used in attendant-parking garage design.
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In self-parking garages, a more generous stall width‘(eighf’and
one-half foot width recommended) will produce faster and safer
parking. It will also avoid customer dissatisfaction from having
to struggle through narrow door opemngs . -
Between-car space limitations' are somewhat less critical in"
attendant-operated parking facilities. Attendants are usually
adept at parking and getting in'and ‘out ‘of cars. In that type of
operation, an eight-foot stall width should be used.. It is slightly
greater than the minimum needed but it will allow for, speedier .
operations and for some further increases in car body widths.
Because it is the most economical of space, ninety-degree park-
ing is practically the only scheme used in garages. See Table X~-2.
Ninety degrees back-in parking is used in ‘attendant operated
parking facilities because of the smaller aisle and narrower stall
it requires. Ninety-degree drive-in parking is used in self-parking
operations because the average driver has difficulty backing into
restricted spaces. They do not have the same difficulty driving
into restricted spaces. They do not have the same difficulty in
performing the backing maneuver required to unpam from a~
drive-in stail.
Other advantages that make n'in'ety-degreé parking the most’
used in garage facilities are: : '

1. Rectangular stalls can be better fitted into buildings between their supe‘
porting columns and into corners. ‘
2. Access aisles can be used for two-way movement. Cars can be-unparked-- -
to the right or left and reach the exit ramp by the shortest, most direct route.
3. Dead-end aisles.can be employed to gain the-best use of space. The two- -
way aisles associated with ninety-degrée parking. allow entrance and exit to'
dead-end aisles.
4. Stall marking is more easily designed and maintaired.

Azisles: Aisle dimensions and layout depend on the direction
and angle of parking. The forward minimum turning radii (either
left or right) of cars is an important factor in establishing aisle
dimensions. The minimum turning radius.is less for backward -
movements than for forward movements. Back-in parking is not
convenient so the greater of the two forward turning radii are
used in developing suitable aisle dimensions. Thus the recom-



GARAGE CRITERIA 315"

mended dimensions serve back-m parking fac111tles and have a
built-in factor of safety. '

‘Stall and aisle dimensions vary with angle of parkmg See
Chapter VIII. The following information in Table X~1 is recom- -
mended as suitable for stall layouts. .

Table 'X—I ‘
SuccESTED DIMENSIONS FOR. LAYOUT OF PARKING GARAGE STORAGE FLOORS -

Perp.  Parallel- - Unit
Stall Parking  Type of Aisle  Depth =~ Width  Parking  Area per

Width Angle Parking Width  of Stalls of Stalls  Depth Car
Degrees

8/0” 30 Drive-in 126”7 151”7 160”7 4278”7  341.6 -
8’0" 45 Drive-in 126" 18%0" 1174”7 486”7  274.4
8/0” 60 Drive-in 21’0” 198" 9’3” .60/5”  278.4
8/0” 90 Drive-in 25’0 19’0” 8/0” 630”7  252.0
8/0” g0 Back-in 220" 19/0” 80”7 600"  240.0
86" 30 Drive-in 126”7 1517 170"  42/8”7  363.0
8/6” 45 Drive-in 126" 180”7 1270”7 486”7  292.0 -.
8/6” 60 Drive-in 20’0” 198"  g’1o” 595”7  292.0
8/6” go Drive-in 24’0” 19’0” 86”7 620"  263.5
86" 9o Back-in 220”  19’0” 8/6” 600"  255.0

The ninety-degree parking dimensions given in the above table
are the most significant. They permit shallower stalls, narrower
aisles, the greatest number of car spaces for each 1oo feet of aisle.
The values for angled parking stalls are useful when dimensions
of the storage floor cannot be a multiple of the ninety-degree
unit parking depth and an extra row of angles stalls is all that can
be developed in the storage floor area that remains.

Floor Markings: Parking stalls are usually marked by paint
stripes, four to six inches wide, on the floor, or high on the wall
in the same width. Another effective method of marking stalls is
to paint the entire between-cars space. This aids the driver in
parking in the center of his stall and adds speed and safety in
garage operations. '

“As an economy, stall markings need not be as long as the design
dimension of the stall. A fifteen-foot marking will usually be
sufficient for an eighteen-foot stall, and may provide a twenty
percent saving in paint.
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In interfloor travel, usually by elevator or ramp, most garages
have ramps. Many elevator parking devices are available. It is
claimed they make efficient use of space. It is not the purpose here
to make comparisons. :

Interfloor Travel

They can be developed on land parcels too small for ramp garages
or in higher multi-level garages because of their faster rate of
vertical travel. Because they require fewer attendants, all but
the smallest of mechanical garages can be operated more econom-
ically than ramp garages of comparable capacity.

In the earliest mechanical garages, elevators were used only
to transport cars between the main and storage floors. In more
recently developed types, the entire parking operation is handled
by elevators that can move vertically and horizontally, or verti-
cally and diagonally. In the newer, completely automatic type,
power dollies move the car from the enterlna lane onto the elevator
and into parking cubicles.

The main disadvantage of elevator parking is their slower rate
of handling cars. Ramp garages provide practically continuous
movement of cars. If there are sufficient attendants, cars can be
operated on ramps almost bumper-to-bumper.

The ramped, open-deck form of parking garage design evolved
from the financial failure of the early, ornate garage. It is a struc-
tural design that retains many of the operational advantages of
~ parking lots 'and combines them with the added capacxty of

multiple levels. :

- Open-deck construction refers to a multi-level parking structure
without side walls. Cars are stored on each of several decks or
levels, including the top one that would be the roof of an ordinary

 building. This type of garage is basically a stack of parking lots,
one above the other, with a low retaining wall or railing around
each. Travel between levels is by ramp. '

The open-deck garage is the most inexpensive. Because of
design and operating economies, it costs less than one-half the cost
of building and operating an enclosed garage. Many economical
design features of the open-deck apply to other garage types—
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minimum ceiling heights, absence of .interior detall and cheap,
durable building materials.

Yet the open-deck has features that minimize construction
and operating costs. The absence of walls eliminates heating,
ventilating, and daytime lighting. Its basic form makes stage
construction and the addition of parkmg levels as needed a
practical matter. '

Parking-garage ramps are sloped floor drives for travel between
levels. Design and placement of ramps is one of the most important
considerations in a garage floor layout. :

. A complete system includes ramps as well as floor aisles that
connect ramp-ends. With few exceptions, ramp systems follow a
rotary path to connect parkmg levels.

Clearway ramp systems provide a path for the 1nter-ﬂoor travel
completely separated from parking aisles. With them there is no
conflict between parklng and unparking cars, and those traveling
on the ramps.

Systems in which a part of the ramp-travel takes place along
parking aisles are called adjacent parking ramps.

The clearway system permits the safest and quickest ramp travel.
The adjacent parking ramp system requires less area per car
parked because of the dual use of some of the parking aisles. More
delays result and more accident possibilities exist in adjacent.
parking ramps, but in'some smaller garages or those developed
on odd-shaped properties, they may have some advantages.

Drivers using a two-way individual ramp tend to swing. wide
at restricted turns or cut corners at liberal ones. In large garages,
one-way ramps are necessary to provide ramp capacity required
for peak hour movement. The one-way ramp is more common
than the two-way in today’s garages.

One-way ramps are preferred to two-way ramps, except in
small garages. Clearway ramps are most desirablé in self-parking
facilities. They produce speedier operations in attendant-parking
garages. They do not, however, use space as economically as the
adjacent-parking system. Curved ramps require more space than
straight ramps, but permit easier, more comfortable handling
of cars. =
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Ramps are further classifiable by whether their alignment be-
tween floors is straight or curved. With straight ramps, all turns
are made on- parking floors that connect them. With curved
ramps, some or all turns are made on the ramp.

Straight ramps are easiest to build and require less space than
curved ones. Operationally they are less desirable than curved
ones, requiring drivers to make sharp turns at the ends, a condi-
tion requiring extra floor area kept clear to permit them.

~ Curved ramps usually have a- uniform radius. They are more
difficult to build and require more space than straight ramps,.
but permit quicker, more comfortable and safer interfloor travel.
Their regular curvature and superelevation provide gradual turns
that are easy to negotiate.

Straight one-way ramps are classed as parallel or opposed, and
adjacent or separated. If the up and down ramps between pairs of
floors are in the same sloping plane, they are parallel. If pitched
in opposite directions, they are opposite. If the up-and-down ramps
between pairs of floors are immediately next to each other, they
are adjacent; if separated by floor area, they are separated. Thus a .
two-way divided ramp is properly classed' as Adjacent- Parallel.
This is by far the simplest and most widely used system.

Disadvantages of the adjacent-parallel ramp system are the diffi-
cult turns to enter and leave ramps, the hazard, congestion, and
delay from opposing traffic. This disadvantage may be overcome

by placing the two some distance apart.
~ Adjacent-opposed ramps require as much space as adjacent parallel
but result in a.different traffic-circulation pattern .within the.
garage. Travel on the parking levels can be performed side by
side in a two-lane, one-way aisle. Thus the possibility of conflicts
is reduced, though not comparable to separated ramps. .

Opposed ramps may be placed with their up-and-down lanes
a distance apart. They make up a separated-opposed system. With
more expensive construction, this arrangement provides positive
separation of up-and-down movements for increased safety and
shorter travel.

The ends of parallel ramps, as they reach the main floor, point
in the same direction. So either adjacent-parallel or separated-parallel
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ramps are best for the garage with entrance and exit on the same
street. The adjacent-opposed or separated-opposed systems suit the
garage with its entrance and exit on different streets. Either of
these types can be adapted for entrance and exit on the same
street, with a 18o-degree turn on the main floor.

* Curved ramps can be continuous or non-continuous. The con-
tinuous curved ramp is often called a spiral. It is a complete un-
interrupted sloping floor drive with entrances and exits onto the
various parking levels. The up and down lanes may be opposed
or parallel; entrance and exit may be on the same or opposrce
sides of the spiraling ramp.

* Parallel-curved ramps are a single sloping surface on which the
up and down movements are separated by a low median. For
best operation, the outer lane is used for up travel. It has the
larger turning radius and lowest grade. Also for best and safest
operation, parallel-curved ramps are usually oriented to require the
up-movement counter-clockwise; the down movement is clock-
wise, and cars pass each other on the right. '

Opposed-curved ramps have up-and-down lanes on opposite
slopes. It is the curved ramp version of adjacent-opposed straight
ramp system discussed earlier. It is difficult to build, and offers
little operational advantage over parallel-curved ramps.

Recommended minimum design dlmensxons for parking garage
ramps are: : :

Grade 10 to 15%
© Width
Straight ramps 10 to 12 feet
Curved ramps 12 to 14 feet
Curvature 30 foot radius to inside curb
55 foot radius to outside curb
Median ‘
Width 18 inches
Height 6 inches

In the half-story, or staggered floor ramp principle, the structure

is built in two sections vertically offset, one-half story. Straight
. ramps connect the staggered levels. Because of short length, ramps
in this type may be steeper than the longer ramps in other designs. . .
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Half-story ramps are usually separated horizontally by the dis-
tance cars need to make an 18o-degree turn between ramps.-
Any of the straight ramps discussed earlier may be used with the
staggered floor principle. :

An open-deck, staggered-floor garage was built by a department.
store in Detroit. It accommodates 850 cars on. five levels. It
occupies a city block of approximately 55,000 square feet. It took
the place of a three-level half-block garage. In addition to parklng,
it houses fourteen retail shops on the first floor.

The sloping-floor design has a ramp passing along a series of

planes in a continuous slope through the height of the structure.
Cars are parked on cach side of the ramp—in effect, a single,
. coiled parking aisle. Such garages use a shallow grade that per-
mits higher speeds offset by greater travel distances. Movement:
is generally two-way with parking transversely to the slope on
both sides. The congestion associated with two-way ramp travel
adds to the congestion of the adjacent parking feature.

A Los Angeles sloping floor garage—‘“one story parking building
six stories high”—built in 1949, consists of a single continuous. -
ramp that winds around a rectangular center shaft at a four
percent grade. On two sides, the ramp is sixty feet wide; on one
forty-five feet, and on the last thirty feet wide. Parking is on both
sides of .the 'sixty-foot- section, and-on one side of the narrower
sections. About 480 cars can be accommodated. Parking and un-
parking is by the driver ; elevators and stairways in the center shaft
" ‘transport him between his car and the street. Although drivers
park their cars on the ramp, attendants turn them around during -
the day to reduce congestion. Most cars park for the day.

Techniques of Operation

Offstreet parking, essentially a materials-handling problem, de-
pends as much on operation as-on the design. Good management
¢an minimize poor design; poor management can minimize good
design.

Time is the common denominator in evaluating all garage
operations. While the customer is actually paying for car storage,
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his satisfaction depends on the speed and dispatch with which
his car is received and delivered.

Handling Cars: Itshould be based on experience in other parking
facilities modified to suit design and type—long-time, short-time,
transient-contract. This operating procedure varies among ga-
rages. The most suitable one will be the one best adapted to con-
ditions and circumstances. :

In attendant-operated parking facilities, cars should be re-
moved from reservoir space to storage floors in an orderly manner
so attendants can move to the next car without confusion. Satis-
factory results are obtained when reservoir lanes clear one at-a
time in rotation: fast service, best use of the reservoir, and time
for entering drivers to unload.

Time-values for the various steps in a parking and unparkmg
operation at an attendant-parkmg facility follow:

Parking
Attendant accepts‘ car, gets in and starts it 8 seconds
Drives on main floor to ramp 4 seconds
Drives on ramps (average of 2 levels at 12 seconds a level) - 24 seconds
Average delay on ramps 15 seconds
Drives on storage floor 6 seconds
~ Maneuvers into parking stall (back-in) " - "~ 18 seconds
Stops car and gets out 6 seconds
Notes location of car on office portion of identification ticket 31 seconds
Walks to elevator (plus 6 seconds average wait for.elevator) 45 seconds
Rides to main floor in elevator . 20 seconds
Walks to Cashier’s booth to deliver identification ticket 8 seconds
185 seconds
Unparking

Attendant accepts identification ticket at Cashier’s booth 5 seconds
Walks to elevator 8 seconds
Rides to storage floor in elevator 20 seconds
Walks to parking stall 45 seconds
Checks identification of car - 20 seconds
Gets in car and starts it 8 seconds
Unparks and drives on storage floor ‘ 8 seconds
Drives on ramps ' , - 24 seconds
Average delay on ramps i 15 seconds
Drives on main floor 6 seconds
_Stops car in delivery area and gets out . 6 seconds
Accepts customer’s ticket and delivers car to him =~ - 10 seconds

175 seconds
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‘Totals for the time-steps in parking and unparking are about
equal. Dissimilar operations about offset each other. Parking
(back-in) requires more time than unparking, but the process
of finding a-car has no matching step in the parking operation.
In line with these considerations, parking and unparking times
may vary between two and six minutes—between three and four
minutes. ‘ ) i : :

. Where there is a demand for simultaneous parking and un-
parking, attendants drive one car to the parking floor and another
back to the main floor. Their round-trip time will be increased,
but the time per car handled will be reduced. A combined park-

- ing-unparking trip usually takes about fifty percent more time
than a single purpose trip. An attendant who can park or unpark
a car in four minutes can park one and unpark another in about
six minutes.

Orderly garage operation requires an orderly system of identi-
fication on parking checks. A good system can speed car handling
and make maximum use of space. A poor system slows garage
operations, alienates. customers,.and. increases.the cost. of ‘doing
business.

Identification tickets serve as:

a. a receipt to the driver indicating acceptance of hls car for parkmg and

- identifying him as the owner when he returns for it

b. a means of identifying and locating the car for unparkmc
c. abookkeeping record, on which the date, duratlon of parkmg and parkmg

. changes are noted-- s o

Size, color, and format of identification tickets vary with size - -
of the faciiity, extent of the service it offers, the bookkeeping
method employed, and the procedure of operation. Some tickets
have as many as five sections. Some as few as two.

Five-section tickets are usually made up as folows:

Section 1. Customer Claim Check i
Given to the customer when he delivers his car for parking. It identifies the
parking facility to the customer. It identifies the parking customer with his car.
Its usual contents are:
a. Name and address of the parking facility
b. A serial number which appears on all sections of the ticket
* ¢. Schedule of parking rates
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d. A quasi-legal statement setting forth the extent of liability of the garage
e. Date and hour at which car was received for parking
Section 2. Car Stub
Placed on the car (most often under the windshield wiper) to identify it.
Contains only the ticket serial number in print large enough, so attendants can
read it easily from the parking aisle.
Section g. Office Stub .
Primarily for bookkeeping. Itisused to keep a record of the parking duration,
car location and amount of money collected. Its usual contents are: ‘
a. Ticket serial number
b. Time In and Time Out of car parked
c.. Amount of charges (itemized if other than parking service is furnished)
d. Location of car
Section 4. Location Stub
Used by attendant to locate and identify car for unparking. Remains at-
tached to Office Stub until customer calls for car. Contains ticket serial number .
and location information.
Section 5. Release Stub
Used by customer to identify himself with car when it is delivered at outbound
reservoir. Remains attached to Office Stub and is given to customer when he
. pays parking charges. Surrendered to attendant upon delivery of car. Contains
ticket serial number only.

Four-section tickets have no release stub. Sometimes they have
no location stub. The office stub replaces either, and the customer’s
claim check is retained for accounting.

Three-section tickets have neither a release stub nor location
stub. Either the office stub or customer’s claim check is used for
car location and release; the other, for accounting.

Two-section tickets have only a customer claim check and
car stub; the customer claim check retained for accounting.

Self-parking facilities use a three-section identification ticket
consisting of a customer claim check, office stub and release stub.
Location systems consist of a regular method of identifying indi-
vidual car stalls or small groups of stalls by placing information
on the location stub that will identify the stall in which a car is
parked or the car itself. -

In the individual-stall location system, each stall is 1dent1ﬁed
by a combination of numbers and letters that indicate the floor
and specific location on that floor. A regular, easily-remembered
system assigns a letter to each parking row, and a consecutive
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number to each stall in the row from one end of the parking floor
to the other. If each floor is laid alike, stalls having the same loca-
tion code (except for floor designation) will be in the same location
with respect to stairways, elevators and ramps. Stall numbers
are marked on the floor, overhead beams, or supporting columns.
This number is marked on the location stub by the attendant
when he parks. Sometimes, car-license numbers are put on the
location stub. The individual-stall marking system is most accu-
rate. It is difficult to use, however, in double parking rows or
where the overflow of cars is regularly parked in the aisles.

In the area-marking system of stall location, parking floors are
divided into sections, such as the bays between columns, holding
from three to ten cars. Each area is identified by a combination
of numbers and letters as in the individual-stall marking system.
Cars within the separate areas are identified on the Location Stub
. by make or license number, or both. This system is best when

double-row parking is used. It permits cars to be moved within
the area without losing their identification and without having to
adjust the office record of locations.

Simple operating rules within the garage will prevent accidents
and speed operations. Two examples of such rules are cars
traveling down-ramp have the right of way over those going up;
a horn warning should be given by cars as they approach blind
turns. : : ‘

Cars known to be stored for a long period should be placed in _

 the rear of double rows, in stalls adjacent to ramps or in difficult
stalls. This leaves the most accessible-stalls for short-time, high-
turnover parking. At all times, the parking activity should be
reasonably well spread throughout the garage so as to reduce
interference between cars. :

Quite often when a car is delivered to the outbound reservoir
area, the customer will not be there to claim it. A separate to-the-
side space should be provided.

Number of Attendants is a variable in garage operation directly
under management. Other factors are total parking demand,
rate of customer arrival, demand for car delivery. Management
must accept these considerations and adjust to them.
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Figure X~11 shows the rate of customer-demand and rate of
car delivery during the evening outbound peak period for an
attendant-operated garage. Plotted as it is, it provides.a quick
picture of the average length the customer waited for delivery of
his car (nearly thirty minutes) as well a$ the number of customers -
waiting car del1very at any moment (between twenty and almost
eighty).

The rate of delivery curve has two distance slopes "The shallower _
(longer delivery time) preceding 9:15 is explained by-the fact
that inbound cars were still arriving—part of the attendant’s
activities were taken up in parking entering cars. After g:15,

- when the operation was almost entirely outbound the slope

~ deepens. The slope of the latter ‘part of the curve is equal to a
delivery rate of four minutes per attendant per car. During that
time there were elght attendants on duty. Their overall average
in handling cars, after the extreme delays of lost cars and other
causes had been eliminated was three minutes, twenty-one sec-
onds—a reasonably fast average. -

In this operation, if a.total of ten attendants had .been.used,
and if they could have ma1ntalned the four minutes per attendant
per car rate of delivery, 100 cars could have been delivered every
forty minutes—almost exactly the rate at which customers arrived
to claim their cars. And there would have been no large accumu-
lation of waiting customers. The average wait would have been
reduced to less than ten minutes.

Customers arrive to park and return later 6 call for their cars:
atrandom. However, careful measurement of these characteristics

for any garage over a period of time will usually show patterns

-that tend to repeat regularly. This information is invaluable for
adjusting the number of attendants on duty at any or all times.

The car delivery rate of attendants tends to be fairly uniform.
Depending on design and the efficiency of attendants, it will vary
between two and six minutes. Figure X~12 shows the relation
between rates of delivery, number of attendants and number of
cars handled per hour. In actual practice it has been well estab-
lished that attendants have dlfﬁculty in averaging more than

fifteen cars per hour.
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Peak hours make or break the garage operator. They are the
times when customers form their judgments of garage operation.
Ideally that rate should equal the rate of customer arrivals (for
either parking or pick-up) for the average peak hour. During
off-peak periods, the excess of attendants may be given other

300
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200

150+

100 ~

NumBER oF CARDs HANDLED PER Hour

50

0 5 10 15 20 25 - 30
NUMBER OF ATTENDANTS

Ficure X-12. Attendant Rate of Delivery.

duties having to do with maintenance and servicing of the parking
facility. And working schedules may be overlapped so as to have
two shifts of attendants during peak periods.

To the parker, the usefulness and adequacy of a parking garage _
is measured by the time he must spend in obtaining parking
service. Unless careful attention has been paid to the garage
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design and its functional operation the customer waits, what
seems to him, an unduly long while for car delivery. This waste
of time is important to him. He often withdraws his patronage.
The waste of time is important to the facﬂlty operator because of
lost business and high cost. :

Time-saving in garage operation does not mean that cars must
be driven fast or that the attendants must run. Significant savings
can be realized by the physical design of the facility and by
efficient, well-supervised operatlon

Recommended Design Values -

The various design features and dimensions discussed are sum-

marxzed

Facility Size
Minimum Capacity
Maximum Capacity
Maximum Number of Levels

Entrances and Exils.
Number

" Width of Lanes

Reservoir Space

Inbound
Capacity

tane Widtix
Number of Lanes

f\ s |
Uutuuuuu

Lane Width
Number of Lanes
Reiling Height
Main Floor
Storage Floors
Camps

Slope
Width
Straight Ramps
Curved Ramps, inside lane

Curved Ramps, outside lane -

Curvature

200 cars

"500 cars

5

1, with multiple lanes As far from
street intersections as possible, ori-
ented to favor right turns. '

12 feet

Fraction of average peak
inbound flow as determined from
Figures X-9, X-10, Pages.310,31..
12 feet
‘4- .

12 feet

- At least 2

12 feet
7 feet, 6 inches.

15 per cent maximum

11 feet

12 feet

10 feet, 6 inches

32 foot diameter to inside lane edge
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Parking Stalls
Type
Attendant-parking back-in
Self-parking drive-in
Angle of Parking go degrees
Length 18 feet
Width '
Attendant-parking 8 feet
Self-parking _ 6 feet, 6 inches
Access Aisles
Width
Attendant-parking 22 feet
Self-parking 24 feet
Curbs )
Height . 6 inches, maximum
Width . 18 inches, mimimum

Mechanical Garages

In the last thirty years, systems for parking cars mechanically
aimed at doing away with ramps to save space and manpower.
In the simplest of these facilities, a heavy-duty freight elevator
replaced the ramp. Cars were driven onto the elevator, carried to
parking levels, parked by attendants. There was a saving in space,
but none in manpower.

Sine those first attendant-operated elevator garages many more
elaborate mechanical parking systems have been proposed. They
show promise of developing the speed and economy of service so

_important to successful garage operation.

' Mechanical garages do not have the economical and opera-
tional height limitations of ramp garages. They can achieve a
much higher parking capacity per square foot of area. Mechani-
cal garages do not have the relatively large rectangular site re-
quirements of ramp garages. They can be developed on small,
high-value land parcels. And, mechanical garages do not require
as many attendants as ramp garages. So, their greater initial cost
can be justified on the basis of their lower operating cost.

Park-0-Mat: makes maximum use of limited space. Its devel-
opers claim the device can be used to advantage on larger sites
as well. A wider site would permit more elevator units. A deeper
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site would permit setting the parking structure back to provide
reservoir space in front of each elevator as well as more adequate
exit space out the rear. An eight-elevator installation on a plot
100 feet wide and 150 feet deep could accommodate 250 cars in a
fifteen level structure only 120 feet high.

Other modern mechanical parking garages use elevators that
move horizontally as well as vertically. They normally have tiers
of parking cubicles facing each other across a well in which the
elevator travels. Two different designs of this type are in use today.
One is the Bowser Garage. The other is the Pigeon Hole Garage.

The first Bowser Garage, built in Des Moines, Iowa, in 1951, is a
nine-story building, 124 feet wide and 78 feet deep with space
for 430 cars. It has two opposed tiers of parking stalls served by
three elevators suspended in the center well separating the park-
ing tiers. Fifteen entrance lanes occupy the full 124 foot width
of the building. Drivers enter these lanes and leave their cars.
Attendants drive the cars onto one of the three combination
elevator-cranes that serve all the stalls in the structure.

After driving the car onto the elevator platform the attendant
reaches through the car window to actuate the push button con-
trols associated with parking stall selection. Upon the push button
operation the elevator moves vertically and horizontally, at the
same time, to the, selected parking stall. The attendant drives
the car backward or forward into the space and rides back to the
ground level.

Rates at the Des Moines Bowser facility are thirty cents for the
first hour and ten cents for each additional hour, w1th amaximum
parking charge of §1 for twelve hours.

Chicago has a Bowser Garage too. There, the rates are sixty-
five cents for the first hour and twenty cents for each additional
hour, with a maximum parking charge of $1.95 for twenty-four
hours. Contract parking is $35 a month.

The Chicago Bowser facility was put into operatlon in October,
1954. It parks 495 cars on eleven levels. Each level has thirty-six
front row and nine back row stalls. The street-floor incoming-
reservoir is seventeen lanes that can accommodate thirty-four
cars at one time. To make entering and exiting easier, the ap-
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proach lanes, elevators, parking stalls, and exit lanes are skewed
' about seventy degrees from the entrance aisle.

Friday is the peak parking day. Almost eighteen percent of the
week’s parkers are accommodated then. Parking on the rest of
the days of the week vary between a Sunday low of 12.2 percent
of the average week’s total, to a secondary peak of 17.4 percent on’
Wednesday. Saturday night is the peak parking night. Almost
thirty-three percent of the average week’s entire evening parking
activity takes place then. Parking on the other evenings ranges
from 17.7 percent of the weekly night total on Monday to 17.2
percent on Friday.

A detailed study has been made of one day’s operating per-
formance of the Chicago Bowser facility.?

On the day of the Chicago study, a total of 830 cars were
parked between g a.M. and 5:15 P.M. (a turnover of 1.68); 719
were unparked. The maximum accumulation was 328 cars, or
sixty-six percent of the garage capacity, at 2:30 in the afternoon.

The pigeon hole garage is somewhat similar to the Bowser in that
it consists of two opposed banks of parking stalls separated by.a
center well in which an elevating mechanism functions. As in the
Bowser garage, the pigeon hole elevators move horizontally and
vertically. The difference in the two structures is that the Bowser
elevators are suspended from the roof of the garage and the
pigeon hole elevators are hydraulic and operate from below. This
difference in elevating machinery gives the two garages a differ- -
ent outward appearance. The Bowser is always partly enclosed
to protect the elevators from weather. The pigeon hole garage
elevating device, not requiring covering, is often a completely
.open-framework structure.

Pigeon hole garage elevators have a dolly device for parking
and unparking cars. Manned by an attendant who rides the
elevator platform, the dolly device extends from the elevator to
pick up cars and to park them.

Advantages claimed for the pigeon hole garage are its reason-
able cost, fast operation, utility on narrow land plots, and pre-

3 Zralek, Robert L. and Burrage, Robert H., “A Study of a Bowser Mechanical
Garage,” Traffic Engineering, Vol. 27, No. 5, February 1957, page 218. '
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fabricated construction that permits quick erection and easy
disassembly if the facility must be moved. Its apparent disad-
vantages are moderately noisy operation of the elevator equip-
ment, the continuous maintenance it requires and its practical
limitation of a maximum of ten parking levels:

Both the Bowser and pigeon hole structures require minimum .
frontage. It is necessary that each structure be situated. on a
corner plot, the other side next to an alley, or driveway; or that
space be provided on both sides of the structure of the driveways
needed by arriving and departing cars.

The first pigeon hole garage, erected in Spokane in 1950, has
three levels above ground and parks 142 cars on a 55 by 142 foot
plot. The land is leased but construction costs were reported as
$43,000, or about $300 per car space. Parking rates are twenty-
five cents for one hour, thirty-five cents for two hours, and five
cents for each additional hour. Monthly parking is $12 when the
car is left in a stall all day. Daily in and out parking costs $12 a
month. Day and night parking costs $15 a month. This first
Pigeon Hole installation is about three blocks from a large de-
partment store and about half-a-mile from Spokane’s shopping
center. Nevertheless, it is reported to be filled to capacity fre-
quently. .

The New Haven Parking Authority pigeon hole garage is in
the heart of the retail district. The shape of the land plots available
for the New Haven downtown parking development was such
that the most effective installation is 2 combination ‘of srall”
parking lots fitted onto the.irregular plot around a pigeon _hole
garage. The entire site accommodates 468 cars. 164 in two park-
ing lots. And, 304 in the pigeon hole facility. Occupying the only
large rectangular part of the site, the pigeon hole structure is
fifty-eight feet wide and 143 feet long. ‘

It provides eight parking levels in.its fifty-six foot height. Its
location permits direct entrance from the street on which it fronts
as well as from the interior drives of the parking lots that make up
the balance of the development. All entrance to the New Haven
pigeon hole garage is on the north side of the structure. Exit is to
the south. Rate schedule at both the lots and garage is twenty-five
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cents for the first hour, forty cents for two hours and ten cents for
each additional hour. The maximum charge for twelve hours of
parking is seventy-five cents. Contract parking is $15 a month.
Cost details of the Pigeon Hole portion of the New Haven
Parking Authority downtown parking facility are shown in Table
X-a.
~ The costs per car space were high. However, analysis of facility
use during its first six months of operation indicate that the esti-
mates which were made for financing purposes will be met.

Table X—2

New HAVEN PARKING AuTHORITY PIGEON HOLE GARAGE
Land $191,405.15
Construction 474,371.04
Equipment 8,359.85
Furnishings and miscellaneous costs 6,963.59

TorAaL $681,099.63
Cost per car space $ 2,240.00

Cost per car space, excluding cost of land $ 1,604.00



CHAPTER ELEVEN

PARKING ON HIGHWAYS

Driving on a highway presents problems different from those of
city traffic. In rural travel, cruising-speed hazards-infrequent on
urban streets should be closely regulated. City travel may have
as many accidents—Iless severe.

Many highways originally carrying traffic comfortably in hlgh
volume at sustained speeds, have lost much of their transporta-
tion value through higher accident-severity.

In built-up sections in transition areas where hlghways enter
residential and business areas, and in strip developments where
roadside commerce has crowded both roadside and traffic, numer-
ous places present as annoying parking problems as cities.

Rural parking receives less attention than in central business
districts. Legal authority, enforcement manpower and technical
administrative staffs of state and county highway departments.
are inadequate for their responsibilities. The force of retail trade.
loss, city management,.and decentralization is absent.

A car stopping on the pavement is not unusual in the city be-
cause of urban traffic characteristics. But on the highway, it is
unexpected and frequently is accompanied with severe conse-
quences.

“The approach to the highway parking problem should prov1de
uninterrupted lanes at normal rural highway speed-with reason--
able capacity; also provisions for breakdown stops, and parking
facilities for roadside business and turn-offs.

Parking and Highway Accidents

Traffic deaths on rural highways increased sixty-nine percent

from the five-year average of 194347, compared with 1955.

Urban traffic deaths for the same period dropped seventeen per-

cent. This spread of elghty-31x percent indicates growth in the

rural death problem In 1955, there were 28 ,900 rural traffic
! Accident Facts 1956, page 59.

334
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deaths—g,000 pedestrians; 11,300 from collisions; 12,300 from
turning over or running off the roadway; goo from trains; 200
with bicycles; 1,100 with fixed objects, and 100 others—street
cars, animals, and animal-drawn vehicles. The rural mileage
death rate was 8.5, more than double the urban death rate of 3.7
a hundred million miles of travel. On country highways, stop-
ping and parking complicate the problem. '
Records of 1956 rural fatal accidents show four percent in
rear-end collisions involving stopping on the highway; one-point-
- three percent involved a parked car or one leaving a parked
position.? These total five-point-three percent or 1531 of the
28,900.° v

A California report* of 1,169 miles of two-lane highways in the
interstate system in California, showed the rate of 342 accidents
for 100 million miles of roads with no shoulders, dropped to 165
where there were eight-foot minimum shoulders.

Of the fatal vehicle accidents involving speed, eighty percent
in rural areas exceed thirty miles an hour; in cities, sixty-four

. percent were under thirty. miles an hour. In rural areas, three
percent of the vehicles were reported standing.’

These figures are for cars in fatal accidents, not from a speed-
count of all traffic. The fact that more of the cars in these fatal
accidents were in the forty-one-to-fifty mph bracket than in the
seventy-one-and-over bracket in rural areas does not suggest that
it is safer to drive in the upper bracket. In the forty-one-to-fifty
bracket, a highway speed survey would show many more cars—
hence more exposure—than in the higher speed brackets.

The common urban bracket is eleven-to-twenty miles an hour

" containing thirty-one percent of the cases; the largest break is
from the one-to-ten bracket with eight percent to the eleven-to-
twenty bracket with twenty-one percent. The common rural
bracket is forty-one-to-fifty containing twenty-two percent, fol-
lowed closely by the fifty-one-to-sixty with eighteen percent. Note
that only twelve percent was reported in the sixty-one-to-seventy
bracket and thirteen percent in the seventy-one-and-over bracket.

2 Accident Facts 1956, page 6g.
3 Accident Facts 1956, page 59.
4 Report of study by California Department of Public Works.
5 Accident Facts, 1957, page 50.
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DISTRIBUTION OF VEHICLES IN FATAL ACCIDENTS
REPORTED BY SPEED6

Stand- 1-10 11—20 21-30 31-40 4r1-50 51-60 GI—-yo jIup
Area Total ing m.ph. mp.h. mph. mph mph mph mph mp.h
State- : :

wide: 100% 3% 5% 9% 13% 17% 20% 15% 9% 9%
Urban 100% 4% 8% 21% 3% 1% 8% 5% 3% 3%
Rural 100% 3% 5% 5% 7% - 15% 22% 18% 12% 13%

There is ample evidence that rural highway parking is closely
related to the rural accident problem.

As more modern highways are built, the contrast between
travel on them and travel on old roads will become more obvious.
The driver who leaves the modern highway with wide lanes and
excellent shoulders to enter an old road with narrow lanes and
no shoulders, may not realize immediately that conditions are
less safe. He may neglect to lower his speed as much or as soon as
he should. This suggests that old roads adjacent to new super
highways should be given priority in shoulder-improvement pro-
grams.

Types of Rural Parking - - e -

Analysis of rural parking indicates several types of problem. These
are outlined with explanation to provide a view of present
conditions as an insight into proper corrective measures.

Emergency stops are sometimes unavoidable because of engine
or tire failure, empty tank, inability to see the road or an obstacle.

In many ifistances due to the absence of a proper shoulder they
suddenly occur on the pavement. Forced stops.come. when traffic
ahead has stopped.

Shopping or Business: Here the motorist stops from choice, or to
avoid the slight inconvenience of parking off the highway; both
are unwarranted—a menace to fellow travelers. Those involving
such items as gasoline, oil, repairs, food, convenience facilities are
essential to travel. They are services modern transportation should
provide. . -

Increasingly many types of commerc1al activities in rural areas
along a highway create more and more longer stops. Roadside

6 Accident Facts 1955, page 52. '
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business should be required to provide parking space. The high-
way function is to bring the customer to his destination, not to
park him on the concrete strip. 4 '

Commercial deliveries to roadside businesses often create dan-
gerous road parking situations. Highway shoulders or modest
building set-back are inadequate for business operations.

More cars and mileage increase the interest to drive to the
country. Some states provide picnic and parking areas at ad-
vantageous spots for viewing the scenery. Without special pro-
visions such stops ' will be made on the shoulder, creating addi-
tional hazards to travel on week-end overcrowded highways.

Other Travel Stops: Motorists frequently stop to read maps,
destination or route signs, or to decide whether to turn at an
intersection. They stop to change drivers, to open the trunk com-
partment, to check on car noise or take a nap. These as a rule are
deliberate and inexcusable.

There is a commendable increase in the number of drowsy
drivers who realize the danger promptly and pull off the highway
to sleep.

Pavement stops, all forms of bad habits, cannot be ignored
in designing a highway facility. Appropriate arrangements should
be made to avoid restricting a highway from its full transportation
use. This concept precludes highways with no shoulders, narrow
shoulders or shoulders usable only in dry weather. There is a
real demand for off-highway parking space similar to offstreet
facilities. - :

Stopping and Parking Situations

To visualize rural stopping and parking problems, it is necessary
to translate driving habits and facility deficiencies into drivers’
behavior in terms of consequences. This would give a planned
approach toward regulations, design, and facilities. As in other
fields, improvements come through experience in specific rather
than general situations. Deficiencies can be overcome by definite
laws and improVed ‘enforcement. Often, special facilities are re-
quired.



338 ' PARKING

Assumptions: The driver on an open highway expects under-
standably to drive at reasonable highway speed. He wrongfully
assumes that traffic ahead of him will move at highway speed. He
is likely to be surprised but should be prepared if: the continuity
of normal flow is interrupted. Again he assumes the driver of a
car parked on the shoulder will permit him to pass before pulling
out. He expects to have a place to pull off the road to change a
tire, but is apt to change it on the pavement if no alternative is
immediately available.

- Thus far, poor driving, insufficient education, law and enforce-
ment have made little progress in correcting driving errors. Only
limited progress has been made in the prompt elimination of
proved high accident-potential road situations.

With increasing traffic and persistently poor driving, the prob-
lem will grow worse. ‘

Avoidance of pavement-parked cars requires a quick decision
that even our best drivers do not always make properly. Too often
one of these accidents result: A

1. The motorist sees too late that the car ahead has stopped.
There may be a rear-end collision.

2. On a two-lane highway a quick pulling to the left may cause
a head-on collision. :

3. A pull to the right may skid a car on insufficient shoulders.

Substituting One Hazard For Another: The driver who stops on the
pavement in fog eliminates the hazard of running into a vehicle
‘ahead, but he creates another for the driver behind him. Most
basic speed laws require a driver to stop within a safe distance. -
Yct opinion generaily places the chief blame on the driver hit
from the rear while stopped on the pavement.

Often a car stopped on the pavement caused. another car to
swerve and collide. Usually the stopped car is not mentioned in
the accident report, because, though causing the accident, it was
not hit. Vehicles stopped on the pavement or parked on the
shoulder too close to the pavement, have more influence on acci-
dents than shown in the records.

Unfortunately, under the present enforcement procedure, stop-
ping on the pavement is tolerated. We rarely hear of a motorist
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arrested for stopping on the pavement when a shoulder was
available.

Many drivers seem unaware of the hazards they create. They
slow.down to window-shop or pass roadside businesses at too-slow
speeds.

With a narrow shoulder the car may be too near the pavement.
Here the normal driver will instinctively swing left though un-
able to avoid the parked car or possibly an oncoming one.

'"When a car is parking near an intersection, creating a blind
corner, it may cause an accident due to restricted sight-distance.
The presence of a vehicle parked in a threatening position can
sometimes distract a highway driver.

Buzlt-up Area Accidents and Delays: Here the highway has becorne

- lined with continuous roadside parking and business establish-
ments, creating a higher volume of conflicting movements and
confusion usually found on city streets, into which the highway
driver frequently moves at highway speeds, reluctant to reduce
his speed—a dangerous characteristic of many drivers. Parking
facilities and control of access can partly control this situation.

On a two-lane highway, safe speeds may be slowed to twenty
miles an hour and capacity halved by dangerous parking and
unparking.

On a four-lane highway, one stopped car in the outside lane
not only reduces speed and capacity but reduces the capacity
of the adjoining lane, through cars cutting over. Stopping and
parking on rural highways creates dangerous situations; many -
result in accidents, and many more in delay. They represent a
serious highway problem.

Hazards of Entering and Leaving Roadside Business Establishments:
On the main highway where common speeds are over forty miles
an hour, any action that requires sudden slowing or stopping
creates a potential accident situation. Types of entering and
leaving the highway are: ‘

1. Turning off the road, crossing oncoming traffic.

2. Turning right off the road into an abrupt or narrow exit.

3. Entering a lane without unusual care, is a common fault
with poor or inexperienced drivers..
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Drivers entering the lane are impatient while drivers approach-
ing think thev have the right-of-way. '

The basic problem is one of variable speeds on different types
of roads. This places importance on the number and control of
entrances and exits and their designing, so that they can be easily
and instantly recognized as points of potential danger. A column
of cars parked on the highway shoulders is a greater hazard than
the same situation on a city street.

“Driver Faults and Highway Facilities: The driver is more at fault
than the engineer, though the engineer provided a less than ideal
facility within the means available. The driver fails to use existing
provisions, either through indifference or lack of appreciation of
the hazard he creates. He must accept limitations and drive
accordingly. Better enforcement is needed. :

Economic Considerations: Providing adequate provisions for stop-
ping can represent substantial expenditures not justified by the
budget. Funds for improving old roads are never sufficient in the |
face of the demand for new ones. A formula would indicate action
where the accumulated economic losses from accidents in twenty
years or less would equal the cost of the proposed improvement
and possibly add a factor of “X’ percent reduction in capacity
and movement. ‘

On the other hand, stopping and parking- that reduces the
service-value of busy highways can be regarded as an economic
loss through reduction of effectiveness of funds invested in the
~ facility. It will not always be possible to obtain the ultimate, but
an effort to raise standards should be made.

Highway Desigh Improvements

Design improvements as an approach to the problem have several
important advantages. They are.usually permanent. They re-
move much of the temptation of the motorist to resort to his own
methods of meeting roadway limitations.

Modern highway design has moved from eight-to-ten to twelve
or fourteen foot lanes on curves. The wider lane eases the stopping
and parking problem in several ways: with a more adequate
shoulder a car at high speed centered in the wider lane will have
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more leeway in going by a car parked on the shoulder. If anything
goes wrong, a driver will have more chance to escape. He will
feel less need to swing left to avoid potential trouble. If he does
wish more room, he can still swing left a few feet without leaving
his lane.

Wider Stabilized Shoulders: To meet inevitable highway stopping
and parking, shoulders should meet the following requirements:

1. Widths of eight, nine, or ten feet, determined to some extent
by the prevalence of trucks. The wider shoulder places a stopped
or parked car farther away from the edge of the moving lane.

2. Material and construction which will support a heavy vehi-
cle in bad climatic conditions and thaw. '

"3. A smooth transition from pavement to shoulder and avoid
endangering the traffic to the rear.

4. They should be continuous, including bridges, clevated
structures, underpasses, fills and cuts.

It is significant that many newly planned elevated structures
now have shoulders.

Adequate shoulders not only improve the parking situation,
but have other transportation values: ,

a. Provide recovery area for drivers when a traffic emergency
forces them to leave the pavement.

b. Encourage motorists to center in the moving lane instead of
driving farther left. ‘

c. Contribute to adequate drainage and snow plowing. Several
highway departments have experimented with paved shoulders
of less expensive construction than that used for moving lanes,
usually of contrasting color to delineate the moving lanes and

“discourage regular travel on the paved shoulder. _

d. Provide adequate stopping places for school and other
buses.

School buses present a major stopping and parking problem,
especially on secondary roads where much of their travel occurs.
They make innumerable stops on the highway pavement, re-

- quiring motorists approaching from both front and rear to stop.
Traffic is further delayed because of slow starting, and since there
are many stretches where passing is impossible, passenger cars
are forced to follow the bus over a long distance.
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In 1955, the records in thirty-six states showed 125,000 school
buses daily transporting %,340,000 children with only eighteen
killed while in the buses eleven of the eighteen were killed in one
bus-train accident. Seventeen were killed crossing the highway.
In addition to the eighteen killed in bus accidents, 1,306 were
injured. A total of 1,300 children, four years or younger, were
killed in traffic accidents in rural areas in towns under 2 ,500
population. Also 1,350 children, aged five to fourteen were killed.
The buses were involved in a total of 5,144 accidents, mostly
damage cases.”

School bus accidents could be substantially reduced if the turn-
outs or the special highway shoulders were provided at clearly
signed selected locations. The present school bus practice of stop-
ping on the pavement, in effect, violates basic laws that prohibit
any car’s stopping on the pavement. The problem warrants a
realistic study of the school bus situation to overcome some of the
present inherent dangers.

Buffers— Islands— Guard-rails: At roadside businesses and built
up areas, where there is a high frequency of stopping and parking,
it is desirable to insulate the moving lanes, to prevent uncon-.
trolled entering or leaving the highway. It is not realistic to expect
drivers to properly meet these many dangerous situations.

The guard-rail is a common device for such insulation. Where
space permits, traffic islands may be used, thus providing sight
distance and permitting attractive roadside planting. Good ex-
- amples of insulation are service facilities on toll roads. '

Medial Barriers: On highways of four or more lanes, _passing
through built up areas, where parking and unparking ma-
neuvers are frequent, it is desirable to install medial dividers that
physically prohibit left turns. Where there is occasion for frequent
stops, off the road parking space should be provided.

Highway Parking Facilities

Highway parking facilities serve a functien closely alhed to a
parking lot.
Scenic Turnouts come under the category of “tourist attractions.”
7 Accident Facts 1956, pages 59 and g1.
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Here tourists gét out of their cars. Parking space should be pro-
vided with control for entering and leaving. o o
Picnic and Rest- Areas: Many states provide picnic tables and
" other accommodations—attractively situated ‘and inviting, an
important place in week-end driving, an educational factor. for
younger city dwellers who hike and enjoy the countryside.
Parking. Lots for Roadside Businesses: A common hazard is the
roadside business that neglects parkirig facilities for customers.
~ This situation, though 1mproved should be requlred in the
building permits.
~ In other instances, highway departments place no parking”
signs on highway shoulders, and co-operate with roadside business

"in laying out parking lots, buffer islands, guard-rails and con-

trolled, limited entrances and exits. Standards should. be de-
veloped, promulgated and later required. '

Highway Stopping and Parking Regulations

A confusing variety .of regulations bear on rural stopping and
parking problems. Besides state statutes and the regulations of -
county boards of supervision, there are administrative rulings of
highway departments. Areas covered by law and enforcement
include: '

1. Stopping forbidden on the pavement ' - ¢
2. No parking on the shoulder opposite a vehicle parked on the shoulder
across the highway. :
. Prohibition of parking on the shoulder, except for emergencxes
. Prohibition of parking on the shoulder for commercial purposes.
. Requiring specified entrance and exit designs for roadside busmess
. Set-back provisions for buildings of a roadsidé business. :
. Prohibition of lighting that causes a glare to-other motorists.
. Require illumination of parking lots and entrances and exits.
9. Specifically requiring parking lots for roadside business. : ,
10. Require that commercial vehicles set out flares or other devices, at mght ‘
when stopped on the pavement in an emergency.

W~ AL B W

No-stopping Regulation: States have basic statutes that prohibit |
stopping on the pavement. Most of them follow the general lan-
guage of the umform code: '



344 " PARKING

Section 11-1001: Stopping, standing or parking outside of business or residence
districts.—a. Upon any highway outside of a business or residence district no
person shall stop, park, or leave standing any vehicle, whether attended or un- -
attended, upon the paved or main-traveled part of the highway when it is
practical to stop, park or leave such vehicle off such part of said highway, but.
in every event an unobstructed width of the highway opposite a standing vehicle
shall be left for the free passage of other vehicles and a clear view of such stopped
vehicle shall be available from a distance of 200 feet in each direction upon
such highway.

b. This section shall not apply to the driver of any vehicle which is dlsabled
while on the paved or main-traveled portion of a highway in such manner and
to such extent that it is impossible to avoid stoppmg and temporarily leaving
such disabled vehicle in such position. ~

Section 11—r1002: Officers authorized to remove illegally stopped vehicles.

a. Whenever any police officer finds a vehicle standing upon a highway in
violation of any provisions of section 11—-1001 such officer is hereby authorized
to move such vehicle, or require the driver or other person in charge of the
vehicle to move the same to a position off the paved or main-traveled part.of
such highway.

b. Whenever any police officer finds a vehicle unattended upon any brldge
or causeway or in any tunnel where such vehicle constitutes an obstruction to.
traffic, such officer is hereby authorized to provide for the removal of such vehicle
to the nearest garage or other place of safety.

Section 11-1003: Stopping, standing or parking prohibited in specified places.

a. No person shall stop, stand or park a vehicle, except when necessary to
avoid conflict with other traffic or in compliance with law or the directions of a
police officer or traffic-control device, in any of the following places:
.r.o0. 7. Within 30 feet upon the approach to any, flashing beacon, stop 51gn or_
traffic-control signal located at the side of a roadway;
.. ..9. Within 50 feet of the nearest rail of a railroad crossing;-

.13. Upon any bridge or other elevated structure upon a highway or within

a hlghway tunnel.

Prohibited parking on shoulders: An example is where a highway »
department has placed “no parking” signs on shoulders adjacent
to vending places such as vegetable stands, or small lunch counters
and taverns. ‘

Prohibition of shoulder parking became particularly important
where the frequency of drivers’ parking and unparking would
disrupt the traffic flow, and create a big accident potential. The -
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Kansas Turnpike traffic regulations ban parking on the shoulders
except in emergency cases with parking on the shoulders to sleep
considered as an emergency. .

Most states prohibit the use of shoulders for commercial pur-
poses. It is a desirable law but ineffectively enforced.

Section 11-1004: Additional parking regulations.8

....d. The (State highway commission) with respect to highways under its
jurisdiction may place signs prohibiting or restricting the stopping, standing or
parking of vehicles on any highway where in its opinion, as evidenced by resolu-
tion or order entered in its minutes, such stopping, standing or parking is
dangerous to those using the highway or where the stopping, standing or parking
of vehicles would unduly interfere with the free movement of traffic thereon.
Such signs shall be official signs and no person shall stop, stand, or park any
vehicle in violation of the restrictions stated on such signs.

Specified entrances and exits: For parking adjacent to a highway,
legal authority should be obtained for an authorized entrance
and exit design:

‘1. Limited to points of entrance and exit preciscly where the danger points
are.

2. They should be clearly delineated, separated, and obvious to the highway
driver.

3. Theyshould not be hidden by signs, shrubbery, parking or other obstacles.

4. Entrance and exits should be to aid the driver in 51ght distance and ma-
neuvering his car in both directions.

5. Exits and entrances should be wide.

6. They should have practically no grade.

4. They should be as far away from intersections, hills, curves as is practical.

Indicative of progress in improving the entrance and exit de-
sign and location are recommendations of the “Report of the
Subcommittee on Roadside Control of the Committee on Traffic
of the American Association of State Highway Officials” pre-
sented at the annual meeting in Atlantic City, New Jersey, Nov-
ember 29, 1956, by William J. Miller, Jr., deputy chief engineer,
Delaware State Highway Department. The following design re-

8 Uniform Act Regulating Traffic on Highways (Revised 1956), National Committee
on Uniform Traffic Laws and Ordinances, Washington 6, D. C.
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quirements for service stations, entrances and exits were recom-
mended :

a. Not more than two driveways from one property to any one highway
should be permitted.

b. The maximum width of any one driveway should be forty to fifty feet,
with the following exception: that exits to one-way roadways should not exceed
thirty to thirty-five feet.

These dimensions to be measured parallel to the highway centerline at
curb or shoulder line.

¢. The angle of any driveway should not be less than forty-five degrees.

d. Driveway return radii should not exceed forty feet.

¢. Pump islands should be no closer than fifteen feet to the right of way line.

f. Any two driveways connecting with a single highway should be separated
by an island area. The side of the island next to and parallel to the highway,
should be located at the curb or ditch line. The island should extend to the
right of way line and should have a minimum length of ten to twenty feet at the
right of way line. . '

g- Anisland area adjacent to the property line extended measuring five feet
parallel to the roadway at the curb or ditch line, should be reserved, in case
the adjacent property owners request driveways

h. All islands within the right of way should be delmeated by curbs, posts,
guard rails, or planting..

i. The following conditions should apply to corner islands:

1. No driveway should encroach upon curb or pavement radii at
intersections.

2. No driveway should cross reserved corner sight distance areas.

3. Minimum distances from side road right of way line to edge of
driveways should be thirty feet on the major road, and fifteen feet for urban
conditions. This is to apply if no conflict with preceding conditions exist.

j. The permissible grade of driveways should be specified, and the need for
approval of dramage provisions should be spelled out.

K. rausulg, luaumg our scrvx(.lng of vehicles should not be perrmtteu on the
right of way.

To illustrate: the application of these recommendations to
typical service station layouts, sketches showing various conditions -
are enclosed with this report. See Figures XI-1, 2, 3, 4, 5.

Setback Requirements: Roadside business bulldlngs situated close.
to the pavement cause innumerable difficulties:

a. Conceal vehicles about to enter the highway.

b. Complicate entrances and exits.

c. Make arrangements for parking space complicated and less-
attractive and usable.
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d. In some types of business they encourage domg busmess on
the highway shoulder.

Setback plans should be fitted into a general plan for submis-
sion to the highway department for approval, before perm1551on
is given for access to the highway. .

~ Lighting Specifications: The first requirement should be that no
lighting produce a glare on the highways. The requirement
should include a light-survey for illumination, advertising, ‘en-
trances, exits, and parking lots. These requirements should be -
reduced to standard lighting measurements and set forth in a
lighting code.

Roadside businesses that require parking service should be re-
quired to provide a parking plan before entrance and exit to and
from the highway are approved. '

Some states have a statute that requires trucks to set out ﬂares ~
or other warning devices, whenever disabled on the highway. '
"This is also specified by the Interstate Commerce. Commission
and Public Service Commission for vehicles for hire. Section 12~
407 and 408 of the Uniform Act.’ '

Future Trends

Unless parking and stopplng on hlghways are promptly brought ‘
under close supervision, they will grow worse. For no substantial
reason, they have been tolerated notw1thstand1ng their hazard to
highway travel.

“The growth of the problem-warrants prompt, specific.action. .
The first approach should strengthen laws governing the authority
of highway departments. This should be followed by preparlng
and promulgating an official code for highway parking and access. -
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Extracts from the M_odél Traffic Ordinance

ARTICLE XIII. METHOD OF PARKING

Sec. 122. Standing or parking close to curb. No person shall stand or park.a
vehicle in a roadway other than parallel with the edge of the roadway headed in
the direction of lawful traffic movement and with the right-hand wheels of the
vehicle within eighteen (18) inches of the curb or edge of the roadway except
" as otherwise provided in this article. ‘

' Sec. 123. Signs or markings indicating angle parking. (a) The city traffic engineer
. shall determine upon what streets angle parking shall be permitted and shall
_mark or sign such streets but such angle parking shall not be indicated upon any
federal-aid or state highway within this city unless the state highway commission
has determined by resolution or order entered in its minutes that the roadway
is of sufficient width to permit angle parking without interfering with the free
movement of traffic. . -
(b) Angle parking shall not be indicated or permitted at any place where
- passing traffic would thereby be caused or required to drive upon the left side
~ of the street or upon any streetcar tracks.

Sec. 124. ‘Obedience to angle-parking signs or markings. Upon those streets' which
have been signed or marked by the city traffic engineer for angle parking, no
person shall park or stand a vehicle other than at the angle to the curb.or edge
of the roadway indicated by such signs or markings.

Sec. 125. Permit for loading or unloading at an angle to the curb. (a) The city
traffic engineer is authorized to issue special permits to permit the backing of a
vehicle to the curb for the purpose of loading or unloading merchandise or
materials subject to the terms and conditions of such permit. Such permits may
be issued either to the owner or lessee of real property or to the owner of the
vehicle and shall grant to such person the privilege as therein stated and author-

ized herein.
' (b) Itshall be unlawful for any permittee or other person 'to violate any
of the special terms or conditions of any such permit.

Sec. 126. Lights on parked vehicles. Whenever a vehicle is lawfully parked at
nighttime upon any street within a business or residence district no lights need
be displayed upon such parked vehicle.

(b) Whenever a vehicle is parked upon a street or highway outside of a
business or residence district during the hours between one-half hour after
sunset and one-half hour before sunrise, such vehicle shall be equipped with one
or more lamps which shall exhibit a white light on the roadway side visible from
a distance of 500 feet to the front of the vehicle and a red light visible from a
distance of 5oo feet to rear.

* (c) Any lighted headlamps upon a parked vehicle shall be depressed or
dimmed. .

353
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ARTICLE XIV. STOPPING, STANDING, OR PARKING
PROHIBITED IN SPECIFIED PLACES

Sec. 127. Stopping, standing, or parking prohibited. No signs required. (a) No
person shall stop, stand, or park a vehicle, except when necessary to avoid con-
flict with other traffic or in compliance with law or the directions of a police
officer or traffic-control device, in any of the following places:

1. On a sidewalk; . '

2. Infront of a public or private driveway;

. Within an intersection;

. Within 15 feet of a fire hydrant;

. On a cross walk;

Within 20 feet of a cross walk at an intersection;

- Within go feet upon the approach to any flashing beacon, stop sign,
or traffic-control signal located at the side of a roadway;

8. Between a safety zone and the adjacent curb or within 30 feet of points
on the curb immediately opposite the ends of a safety zone, unless the city traffic
engineer has indicated a different length by signs or markings;

9. Within 50 feet of the nearest rail of a railroad crossing;

10. Within 20 feet of the driveway entrance to any fire station and on the
side of a street opposite the entrance to any fire station within 75 feet of said
entrance (when properly signposted); '

11. Alongside or opposite any street excavation or obstruction when stop-
ping, standing, or parking would obstruct traffic;

12. On the roadway side of any vehicle stopped or parked at the-edge or
curb of a street; .

13. Upon any bridge or other elevated structure upon a highway or within
a highway tunnel; :

14. Atany place where official signs prohibit stopping.

(b) No person shall move a vehicle not lawfully under his control into
any such prohibited area or away from a curb such distance as is unlawful.

Sec. 128. Parking not to obstruct traffic. No person shall park any vehicle upon
a street, other-than an alley, in such-a manner or under such conditions as to ..
leave available less than 10 feet of the width of the roadway for free movement
of vehicular traffic. .

Sec. 129. Parking in alleys. No person shall park a vehicle within an alley
in such a manner or under such conditions as to leave available less than 10 feet
of the width of the roadway for the free movement of vehicular traffic, and no
person shall stop, stand, or park a vehicle within an alley in such position as to
block the driveway entrance to any abutting property.

Sec. 130. All-night parking prokibited. No person shall park a vehicle on any
street for a period of time longer than 3o minutes between the hours of (2) a.m.
and (5) a.m. of any day, except physicians on emergency calls. .

Sec. 131. Parking for certain purposes prohibited. No person shall park a vehicle
upon any roadway for the principal purpose of: ‘

(1) Displaying such vehicle for sale.
(2) Washing, greasing,-or repairing such vehicle except repairs neces-
sitated by an emergency. .

YO 3
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Sec. 132. Parking adjacent to schools. (a) The city traffic engineer is hereby
authorized to erect signs indicating no parking upon either or both sides of any
street adjacent to any school property when such parking would, in his opinion
interfere with traffic or create a hazardous situation.

(b) When official signs are erected indicating no parking upon either side
of a street adjacent to any, school property as authorized herein, no person shall
park a vehicle in any such designated place. (SECTION REVISED 1952.)

Sec. 133. Parking prohibited on narrow streets. (a) The city traffic engineer is
hereby authorized to erect signs indicating no parking upon any street when the
width of the roadway does not exceed 20 feet, or upon one side of a street as
indicated by such signs when the width of the roadway does not exceed go feet.

(b) When official signs prohibiting parking are erected upon narrow
streets as authorized herein, no person shall park a vehicle upon any such street
in violation of any such sign.

Sec. 134. Standing or parking on one-way streets. The city engineer is authorized
to erect signs upon the left-hand side of any one-way street to prohibit the
standing or parking of vehicles, and when such signs are in place, no person
shall stand or park a vehicle upon such left-hand side in violation of any such
sign. 4

Sec. 135. Standing or parking on one-way roadways. In the event a highway
includes two or more separate roadways and traffic is restricted to one direction
upon any such roadway, no person shall stand or park a vehicle upon the left-
hand side of such one-way roadway unless signs are erected to permit such
standing or parking. The city traffic engineer is authorized to determine when
standing or parking may be permitted upon the left-hand side of any such
one-way roadway and to erect signs giving notice thereof.

Sec. 136. No stopping, standing, or parking, near hazardous or congested places.
(a) The city traffic engineer is hereby authorized to determine and designate
by proper signs places not exceeding 100 feet in length in which the stopping,
standing, or parking of vehicles would create an especially hazardous condition
or would cause unusual delay to traffic.

(b) When official signs are erected at hazardous or congested places as
authorized herein no person shall stop, stand, or park a vehicle in any such
designated place.

ARTICLE XV. STOPPING FOR LOADING OR UNLOADING ONLY

Sec. 137. City traffic engincer to designate curb loading zones. The city traffic
engineer is hereby authorized to determine the location of passenger and freight
curb loading zones and shall place and maintain appropriate signs indicating
the same and stating the hours during which the provisions of this section are
applicable. . _

Sec. 188. Permits for curb loading zones. The city traffic engineer shall not
hereafter designate or sign any curb loading zone upon special request of any
person unless such person makes application for a permit for such zone and for
two signs to indicate the ends of each such zone. The city traffic engineer upon
granting a permit and issuing such signs shall collect from the applicant and
. deposit in the city treasury a service fee of (§ ) per year or fraction thereof
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and may by general regulations impose conditions upon the use of such signs
and for reimbursement of the city for the value thereof in the event of their loss
or damage and their return in the event of misuse or upon expiration of permit.
Every such permit shall expire at the end of one year.

Sec. 139. Standing in passenger curb loading zone. No person shall stop, stand,
or park a vehicle for any purpose or period of time other than for the expeditious
loading or unloading of passengers in any place marked as a passenger curb
loading zone during hours when the regulations applicable to such curb loading
zone are effective, and then only for a period not to exceed three minutes. -

Sec. 140. Standing in freight curb loading zone. (a) No person shall stop, stand,
or park a vehicle for any purpose or length of time other than for the expeditious
unloading and delivery or pickup and loading of materials in any place marked
as a freight curb loading zone during hours when the provisions applicable to
such zones are in effect. In no case shall the stop for loading and unloading of
materials exceed 30 minutes.

Sec. 141. City traffic engineer to designate public carrier stops and stands. The city
traffic engineer is hereby authorized and required to establish bus stops, bus
stands, taxicab stands and stands for other passenger common-carrier motor
vehicles on such public streets in such places and in such number as he shall
determine to be of the greatest benefit and convenience to the public, and every
such bus stop, bus stand, taxicab stand, or other stand shall be de51gnatcd by
appropriate signs.

Sec. 142. Stopping, standing, and parking of buses and taxicabs regulated (a) The
operator of a bus shall not stand or park such vehicle upon any street at any
place other than a bus stand so designated-as provided herein..

(b) The operator of a bus shall not stop such vehicle upon any street at
any place for the purpose of loading or unloading passengers or their baggage
other than at a bus stop, bus stand, or passenger loading zone so designated as
provided herein, except in case of an emergency.

(c) The operator of a bus shall enter a bus stop, bus stand, or passenger
loading zone on a public street in such a manner that the bus whcn stopped to
load or unload passengers or baggage shall be in a position with the right front
wheel of such vehicle-not further than 18 inches from the curb and the bus
approximately parallel to the curb so as not to unduly lmpede the movement
of other vehicular traffic. .- -

(d) The operator of a taxicab shall not stand or park such vehicle upon
any street at any place other than in a taxicab stand so designated as provided
herein. This provision shall not prevent the operator of a taxicab from tem-
porarily stopping in accordance with other stopping or parking regulations at
any place for the purpose of and while actually engaged in the expeditious
loading or unloading of passengers. :

Sec. 143. Restricted use of bus and taxicab stands. No person shall stop, stand,
or park a vehicle other than a bus in a bus stop (or other than a hackney in a
hackney stand), or other than a taxicab in a taxicab stand when any such stop
or stand has been officially designated and appropriately signed, except that
the driver of a passenger vehicle may temporarily stop therein for the purpose
of and while actually engaged in loading or unloading passengers when such
stopping does not interfere with any bus (hackney), or taxicab wamng to enter
or about to enter such zone. ‘ : '
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ARTICLE XVI. STOPPING, STANDING, OR PARKING
RESTRICTED OR PROHIBITED ON CERTAIN STREETS

Sec. 144. Application of article. The provisions of this article prohibiting the
standing or parking of a vehicle shall apply at all times or at those times herein
specified or as indicated on official signs except when it is necessary to stop a
vehicle to avoid conflict with other traffic or in compliance with the directions -
of a police officer or official traffic-control device.

Sec. 145. Regulations not exclusive. The provisions of this article imposing a
time limit on parking shall not relieve any person from the duty to observe other
and more restrictive provisions prohibiting or limiting the stopping, standing,
or parking of vehicles in specified places or at specified times.

Sec. 146. Parking prohibited at all times on certain sireets. When signs are erected
giving notice thereof, no person shall park a vehicle at any time upon any of the
streets described in schedule III attached to and made a part of this ordinance.

Sec. 147. Parking prohibited. during certain hours on certain streets. When signs
are erected in each block giving notice thereof, no person shall park a vehicle
between the hours specified in schedule IV of any day except Sundays and
public holidays within the district or upon any of the streets described in said
schedule IV attached to and made a part of this ordinance.

‘ Sec. 148. Stopping, standing, or parking prokibited during certain hours on certain
"streets. When signs are erected in each block giving notice thereof, no person

. shall stop, stand, or park a vehicle between the hours specified in Schedule V

of any day except Sundays and public holidays within the district or.upon any

- of the streets described in said Schedule V -attached to-and made a part of this
ordinance.

Sec. 149. Parking time limited on certain streets. When signs are erected in.each
block giving notice thereof, no person shall park a vehicle for longer than
( ) at any time between the hours of ( ) a.m. and

( ) p.m. of any day except Sundays and public holidays within the
district or upon any of the streets described in Schedule VI attached to and
made a part of this ordinance. :

Sec. 150. Parking signs required. Whenever. by this or any other ordinance of
'this city any parking time limit is imposed or parking is prohibited on designated
streets it shall be the duty of the city traffic engineer to erect appropriate signs
giving notice thereof and no such regulations shall be effective unless said signs
are erected and in place at the time of the alleged offense.

Article XVIII concerns the operation of Traffic Violation Bureau, and
Article XIX concerns Penalties and Procedures on arrest.

The appendix of the Model Traffic Ordinance, revised in 1952, adds

PARKING METER ZONES

Sec. . Parking meter zones. (a) Parking meter zones are hereby established
within the district or upon those streets or parts of streets described in schedule
attached to and made a part of this ordinance in which zones the parking
‘of vehicles upon streets shall be regulated by parking meters between the hours
specified in said schedule of any day except Sundays and public holidays.

. (b) The city traffic engineer is hereby authorized, subject to the approval '

of the city council by amendment of said schedule___.__to establish parking
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meter zones at other locations upon those streets or parts of streets where it is
determined upon the basis of an engineering and traffic investigation that the
installation of parking meters shall be necessary to aid in the regulation, control,
and inspection of the parking of vehicles.

Sec. . Installation of parking meters. (a) The city engineer shall install
parking meters in the parking meter zones established as provided in this ordi- -
nance upon the curb immediately adjacent to each designated parking space.
Said meters shall be capable of being operated, either automatically or mechani-
cally, upon the deposit therein of a five-cent coin of United States currency, for
the full period of time for which parking is lawfully permitted in any such parking
meter zone, or in lieu thereof, for the following periods of time, upon the deposit
therein of a coin or coins of United States currency as specified:

Upon the deposit of one nickel: )

For the full Jawful parking time.

Upon the deposit of one penny:

For one-fifth of the lawful parking time.

Upon the deposit of two pennies:

For two-fifths of the lawful parking time.

Upon the deposit of three pennies:

For three-fifths of the lawful parking time.

Ubpon the deposit of four pennies:

For four-fifths of the lawful parking time.

Upon the deposit of five pennies:

For the full lawful parking time. ,

(b) Each parking meter shall be so designed, constricted and installed, and
set that upon the expiration of the time period registered, by the deposit of one
or more coins, as provided herein, it will indicate by an appropriate signal that
the lawful parking meter period has expired, and during said period of time
and prior to the expiration thereof, will indicate the interval of time which
remains of such period. :

(c) Each parking meter shall bear thereon a legend indicating the days and
hours when the requirement to deposit coins therein shall apply, the value of
the coins to be deposited, and the limited period of time for which parking-is -
lawfully permitted in the parking meter zone in which such meter is located.

Sec. . Parking meter spaces. (a) The city traffic engineer shall designate -
the parking space adjacent to each parking meter for which such meter is to be
used by appropriate markings upon the curb and/or the pavement of the street.
Parking meter spaces so designated shall be of appropriate length and width
as to be accessible from the traffic lanes of such street.

(b) No person shall park a vehicle in any such designated parking meter
space during the restricted and regulated time applicable to the parking meter
zone in which such meter is located so that any part of such. vehicle occupies
more than one such space or protrudes beyond the markings designating such
space, except that a vehicle which is of a size too large to be parked within a
single designated parking meter zone shall be permitted to occupy two adjoining
parking meter spaces when coins shall have been deposited in the parking meter
for each space so occupied as is required in this'ordinance for the parking of
other vehicles in such space. :
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Sec. . Deposit of coins and time limits. (a) No person shall park a vehicle
in any parking space upon a street alongside of and next to which a parking
meter has been installed during the restricted and regulated time applicable to
the parking meter zone in which such meter is located unless a coin or coins of
United States currency of the appropriate denomination as provided in this
ordinance shall have been deposited therein, or shall have been previously de-
posited therein for an unexpired interval of time, and said meter has been placed
in operation. .

(b) No person shall permit a vehicle within his control to be parked in any
such parking meter space during the restricted and regulated time applicable
to the parking meter zone in which such meter is located while the parking meter
for such space indicates by signal that the lawful parking time in such space has
expired. This provision shall not apply to the act of parking or the necessary time
required to deposit immediately thereafter a coin or coins in such meter.

(c) No person shall park a vehicle in any such parking meter space for a
consecutive period of time longer than that limited period of time for which
parking is lawfully permitted in the parking meter zone in which such meter
is located, irrespective of the number or amounts of the coins deposited in such
meter. v

(d) The provisions of this section shall not relieve any person from the duty
to observe other and more restrictive provisions of this ordinance and the state
vehicle code prohibiting or limiting the stopping, standing, or parking of vehicles
in specified places or at specified times.

Sec. . Use of slugs prohibited. No person shall deposit or attempt to deposit
in any parking meter any slug, button, or any other device or substance as sub-
stitutes for coins of United States currency.

Sec. . Tampering with meter. No person shall deface, injure, tamper with,
open, or willfully break, destroy, or impair the usefulness of any parking meter.

Sec. . Application of proceeds. (a) The coins required to be deposited in
parking meters as provided in this ordinance are levied and assessed as fees to
cover the regulation and control of parking upon public streets; the costs of
parking meters, their installation, inspection, supervision, operation, repair, and
maintenance, control and use of parking spaces, and regulating the parking of
vehicles in parking meter zones; and the costs of acquiring, establishing, im-
proving, maintaining and operating public offstreet parking facilities.

(b) The coins deposited in parking meters shall be collected by the duly
authorized agents of the city (treasurer) and shall be deposited by him in a
special fund to be known as the “Parking Meter Special and Trust F und.”

(c) The city (treasurer) shall pay from such special fund the costs of any
parking meters purchased by the city and installed as provided in this ordinance,
and expenses incurred for their installation, inspection, service, supervision, re-
pair, and maintenance, for making collections from such parking meters, and
for the enforcement of the provisions of this ordinance applicable to parking
meter zones. The net proceeds of the operation of parking meters in said special
fund, after the payment of such costs and expenses, shall be used for parking
studies and for the acquisition, establishment, improvement, maintenance, and
operation of public offstrect parking facilities as the city council shall from time
direct.
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Sec. . Parking meter zones. In accordance with Section____parking meter
zones are hereby established within the district or upon those streets or parts of
streets described herein in which the parking of vehicles upon streets shall be
regulated by parking meters between the hours specified of any day except
Sundays and public holidays as follows:

(a) One-hour limit: :
(1) Between oo a.m. and 00 p.m. except (Mondays) and between
00 a.m. and 0o p.m. on (Mondays).
" (2) Between 00 a.m. and 0o p m.
(b) Two-hour limit:
(1) Between 0o a.m. and 0o p.m.



APPENDIX I1

Model Specifications for Parking Meters

(As recommended in 1948 by a committee of the Institute of Traffic Engineerst)

Sealed proposals for furnishing and installing. parking meters addressed

to willbereceivedat. - .
_ until (hour)
on and will be opened immediately there-

after. All bids shall comply with the following specifications and requirements:
. The parklng meters furnished shall be the manufacturer’s latest models and
shall bear a written guarantee against poor workmanship and defective parts
for a period of at least—__ycars from date of installation and initial
operation.

The contractor shall furnish the service of a person or persons skilled in the
operation and maintenance and repair of the meters for such tire as is deemed
necessary by the purchasing authority to instruct and assist: authorxzed mainte-
nance personnel to adequately service and repair the meters, but in no event
shall this exceed seven days from the beginning of the operation of the parking
meters. This service shall be without cost to the City of

Each bidder may furnish with his proposal any additional information for
sales point or guarantee of his equipment which he inay deem to be of value
in the city’s consideration of his meter for award under this contract and which
in his opinion proves the merit or superiority of his parking meter or meth