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Methods Not Requiring a Test Vehicle

This category includes the license-plate method and the interview method

v

License-Plate Observations. The license-plate method requires that observer
tioned at the beginning and end of the test section. Observers can also be po
other locations if elapsed times to thosc locations are required. Each observer
last three or four digits of the license plate of each car that passes, together wit
which the car passes. The reduction of the data is accomplished in the office by matching
the times of arrival at the beginning and end of the test section-for each license plate
recorded. The difference between these times is the traveling time ‘of each vehicle, The
average of these is the avérage traveling time on the test section. It has been suggested that a
sample size cf 50 matched license plates will give reasonably accurate results,

s be posi- -
sitioned at
records the
h the time at

Interviews. The interviewing method is carried out by obtaining information from
people who drive on the study site regarding their travel times, their experience of delays,
and so forth. This method facilitates the collection of a harge amount of data in a relatively

short time. However, it requires the cooperation of the people contacted, since the result
depends entirely on the information given by them.

PARKING STUDIES

Any vehicle traveling on a highway will at one time or another be parked for either a
relatively short time or a much longer time, depending on the reason for parking. The

. ;::‘ J
2 "
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122 Part 2 Traffic Operations

provision ‘?f Parking facilities is therefore an essential element of the highway mode of
Fransportan?n.‘ The need for parking spaces is usually very great in areas where land uses
include business, residential, or commercial activities. The growing use of the automobile
as a personal feeder service o transit systems (“park-and-ride”) has also increased the
demanfi fo? parking spaces at.trapsit stations. In areas of high density, where space is very
expensive, the space provided for automobiles usually has to be divided between that allo-
cated for 'th'cir movement and that allocated for parking them.

Pr.owdmg adequate parking space to meet the demand for parking in the CBD may
necessitate the provision of parking bays along curbs, which reduces the capacity of the
streets and may affect the level of service. This problem usually confronts a city traffic
engineer. The solution is not simple, since the allocation of available space will depend on
the goals of the community, which the traffic engineer must take into consideration when

- S t_r)_nn_gt_o solve the problem. Parking studies are therefore used to determine the demand
o for and the supply of parking facilities in an area, the projection of the demand, and the
views of various interest groups on how best to solve the problem. Before we discuss the

details of parking studies, itis nccessary to discuss the different types of parking facilitics.

Types of Parking Facilities

Parking facilities can be divided into two main groups: on-street and off-street.

On-Street Parking Facilities

These are also known as curb facilities. Parking bays are provided alongside the curb on
one or both sides of the street. Thesc bays can be unrestricted parking facilities if the dura-
tion of parking is unlimited and parking is free, or they can be restricted parking facilities if
parking is limited (o specific tes of the day for 2 wakimuim duraiion, Parking at restricied
facilities may or may not be free. Restricted facilities may also be provided for specific pur-

PUSts, 3UCH ad T Provial 11aildicappd painnig vl > Uus stups Ul tvadig vdys.

Off-Street Parking Facilities

These facilities may be privately or publicly owned; they include surface lots and garages.
Self-parking garages require that drivers park their own automobiles; attendant-parking

garages maintain personnel to park the auton:obiles.

Definitions of Parking Terms

. L
Before discussing the different methods for conducting a parking study, it is necessary to
define some terms commonly used in parking studies, including space-hour, parking volume,

parking accumulation, parking load, parking duration, and parking turnover. . ¥
o 8
1. A space-hour 1s 2 unit ot parkiirgThat detines the usc of a single parking space fora ¥,
period of 1 hr. o (Pl T DX cispty e LAY ‘“"o)' ‘ t .
2. Parking volume is the total number of vehicles that park in a study a\rea duringa ¥:
. . - " ot B O
specific length of time, usually a day. (c,ulo.u P NSV ) i)

3. Parking accumulation is the number of parked vehicles in a study arca at any speci- 3
7 fied time. These data can be plotted as a curve of parking accumulation against time,
which shows the variation of the parking accumulation during the day.
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The parking load is the Wwﬂﬂw between two specific
times. It is usually given as the number of space-hours used during the specified
period of time. Sawit
. Parking duration is the length of time a vehicle is parked ata parking bay. When the
parking duration is given as.an average, it gives an indication of how frequently 2 park-
ing space becomes available. 1) (339
6. Parking turnover < the rate of use of a parking space. It is obtained by dividing the
parking volume for 2 specified period by the number of parking spaces.
. '\1:_* ez OB f)) carst] A A

Methodology of Parfking Studies

A comprehensive parking study usually involves (1) inventory of existing parking facilit.ics,
y (2) collection of data on parking accurnulation, parking turnover, and parking d“m“_m’
) ‘dentification of parking generators, and () collection of information on parking

demand. Information on related factors, such as financial, legal, and administrative mat-
ters, may also be collected.

:&-.

w

A
,.)f’&\”j»?g)) e

Inventory of Existing Parking Facilities
An inventory of existing parking facilities is a detailed listing of the location and all other

relevant characteristics of each legal parking facility, private and public, in the study area.

The inventory includes both on- and off-street facilities. The relevant characteristics
usually listed include the following: V

» Type and number of parking spaces at each parking facility
Times of operation and limit on duration of parking, if any
Type of ownership (private or public)

Parking fees, if any, and method of collection

Restrictions on use (open or closed to the public)

ps, Or taxa

Other restrictions, if any (such as loading and unloading zones, bus sto
ranks) .

« Probable degree of permanency (can the facility be regarded as permanent or is it just
a temporary facility?) "

The information obtained from an inventory of parking facilities is useful both to
the traffic engineer and to public agencies, such as zoning commissions and planning

departments. The inventory chould be updated at regular intervals of about four to five
years.

Collection of Parking Data

[c

Accumulation.  Accumulation data are obtained by checking the amount of parking
during regular :ntervals on different days of the week. The checks are usually carried out
on an hourly or 2-hr basis between 6:00 am. and 8:00 p.m. The selection of the times

depends on the operation times of land-use activities that act as parking generators. For

example, if a commercial zone is included, thecks should be made during the times when
retail shops are open, which may include periods up to 9:30 p.m. on some days. The infor-
mation obtained 1S used to determine hourly variations of p
s parking demand. (See Figure 4.16.)

arking and peak periods of

A<
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intervals during the study period. The length of the fixed intervals depends on the maxi-
mum permissible duration. For example, if the maximum permissible duration of parking
ata curb face is 1 hr, 2 suitable interval is every 20 min. If the permissible duration is 2 hr,
checking every 30 min would be appropriate. Turnover is then obtained from the cquation

ot e €

T = number of different vehicles parked
- number of parking spaces

(4.11)

|dentification of Parking Generators o
This phasc involves 1dcnt1fymg parking generators (for example, shopping centers or

LI e
.-\n&\- —a uuuu.u, waavs Auuunub MAVUW aa w unnr VA AN a\uu, alua.

.

Parking Demand

Information on parking demand is obtained by interviewing drivers at the various parking 1
facilities listed during the inventory. An effort should be made to interview all drivers i
using the parking facilities on a typical wcckday between 8:00 a.m. and 10:00 p.m. Infor- &}

mation sought should include (1) trip origin, (2) purpose of trip, and (3) driver’s destina- M
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Chapter 4 Traffic Engineering Studies 125

tion after parking, The interviewer must also note the location of the parking facility, the
times of ?rrival and departure, and the vehicle type.

Parking interviews can also be carried out using the postcard technique, in which
stamped postcards bearing the appropriate questions and a return address ¢ handed to
drivers or placed under windshield wipers. When this technique is used, usually only about
30 to 50 percent of the cards distributed are returned. Itis therefore necessary to record the
time and the number of cards distributed at each location, because this information 15
required to develop expansion factors, which are later used to expand the sample.

Analysis of Parking Data

Analysis of parking data includes summarizing, coding, and interpreting the data so that

the relevant information required for decision making can be obtained. The relevant infor-
mation includes the following:

« Number and duration for vehicles legally parked
« Number and duration for vehicles illegally parked
« Space-hours of demand for parking

« Supply of parking facilities

The analysis required to obtain information on the first two items is straightforward; it
usually involves simple arithmetical and statistical calculations. Data obtained from these
items are then used to determine parking space-hours.

The space-hours of demand for parking are obtained from the expression

e N .
D=6 (412)

where
D = space vehicle-hours demand for a specific period of time
N = number of classes of parking duration ranges
t; = midparking duration of the ith'class
n, = number of vehicles parked for theith duration range

The spacc-ﬁours of supply are obtained from the expression

N
s =520 (4.13)
i=1

where :
S = practical number of space-hours of supply fora, specific period of time
N = number of parking spaces available '
t; = total length of time in hours when the ith space can be legally parked
on during the specific period :
f = efficiency factor

The efficiency factor fis used to correct for time lost in each turnover. Ttis determined
on the basis of the best performance 2 parking facility is expected to produce. Efficiency
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king facilities-—for cxam-
for curb parking, during
and garages, from

rb parking, 80 pereent for

factors should therefore be determined for different types of par
ple, surface lots, curb parking, and garages. Efficiency factors
highest demand, vary from 78 percent to 96 percent; for surface lots
75 percent to 92 percent. Average values of fare 90 percent for cu
garages, and 85 percent for surface lots.
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Metric . US Customary
Simple Simple .
Angle of curve _ Simple curve radius with taper § Angla of curve msim curve radius with taper
tum Design radius  Radius  Offset Taper tum Design  radius  Radius  Offset Taper
(dogrees)  vehicle (m) m  {m) HV  {(deqress) vehice  (f) (R) (R) HV
15 P i 8 0.6 10:1 B P 3 25 2.0 101
SuU 17 14 0.6 1011 Su 55 45 20 10:1
- WB-12 - 18 0.6 15:1 WB-40 - 60 20 181
, \VB-15 - 20 1.0 151 WB-50 - 65 3.0 15:14
WB-19 - 4Q 1.2 20:1 WB-62 - 145 4.0 201
WB-20 - 4 B 20:1 WB-67 - 145 4.5 201
WB-30T - 20 1.0 154 WB-100T - 85 3.0 15:1
i WB-33D - 42 1.7 20:1 WB-109D - 140 5.5 201
/%8 p 9 6 08 104 0 P 30 0 25 10:1
SU 15 12 0.6 101 SU 50 40 2.0 10:1
WB-12 - 14 1.2 10:1 WB-40 - 45 4.0 10:1
WB-15 = 18 1.2 151 WB-50 - 60 40 15:1
fm; 9 - 36 13 30:1 WB-62 - 120 45 30:1
WB-20 - XY 1.3 30:1 WB-67 - 125 4.5 30:1
‘ WB-30T - 25 0.8 151 WB-100T - 85 25 1541
WB-33D - 35 0.9 15:1 : WB-109D - 15 29 151 i
C
105 P - 6 0.8 - 105 p - 20 22 - m
SU - 1 1.0 - SU - 35 3.0 - &)
WB-12 - 12 1.2 - WB-40 - 40 40 - )
WB-15 - 17 1.2 1541 WB-50 - L 4.0 15:1 m
WB-19 - 35 1.0 15:1 WB-62 - 115 3.0 15:1
WB-20 - 35 1.0 15:1 WB-67 - 115 3.0 15:1 >
/. WB-30T - py) 1.0 15:1 WB-100T - 75 3.0 15:1
WE-33D - 28 2.8 20:1  f WB-109D . 90 9.2 20:1
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ANTAR AR AW AT AR TR AW @R AR MR CTE TN AT AY. A A1 110 T Al ate. o AW S¥ WF Y SN TS A
w| ~ Metric US Customary
M Angle of 3-centerad compound] 3-centered compound Angle of 3-centered compound | 3-centered compound
lurn Design |Curve radli SymmetridCurve radii Asymmetric turn Design | Curve radli Symmetric| Curve radii Asymmetric
degrees) vehicle (m) offset (m)|  (m) (m) degrees) vehicle (ft) offset (ft) () ()
75 P 30-8-30 0.6 - - 75 P 100-75-100 2.0 = ==
Su 36-14-36 0.6 - - Su 120-45-120 2.0 = =
wB-12 36-14-36 1.5 36-14-60 0.6-2.0 WB-40 120-45-120 5.0 120-45-195 2.0-6.5
WB-15 45-15-45 2.0 45-15-69 0.6-3.0 wB-50 150-50-150 6.5 150-50-225 2.0-10.0
WB-19 134-23-134 4.5 |43-30-165 1.5-3.6 WB-62 440-75-440 15.0 [140-100-540 5.0-12.0
wB-20 128-23-128 3.0 }61-24-183 0.3-3.0 WB-67 420-75-420 10.0 200-80-600 1.0-10.0
wWB-30T 76-24-76 1.4 30-24-91 0.5-1.5 WB-100T | 250-80-250 4.5 100-80-300 1.5-5.0
WB-33D w».m-um.wa 2.0 |46-34-168 0.5-3.5 WB-109D | 700-125-700 6.5 |150-110-550 1.5-11.5
90 P 30-6-30 0.8 - - a0 P 100-20-100 2.5 - =
SuU 36-12-36 0.6 - - SuU 120-40-120 2.0 - -
wB-12 36-12-36 1.5 36-12-60 0.6-2.0 WB-40 120-40-120 5.0 120-40-200 2.0-6.5
WwB-15 55-18-55 2.0 36-12-60 0.6-3.0 WB-50 180-60-180 6.5 120-40-200 2.0-10.0
wB-19 120-21-120 3.0 48-21-110 2.0-3.0 WB-62 400-70-400 10.0 160-70-360 6.0-10.0
WB-20 134-20-134 3.0 61-21-183 0.3-3.4 WB-67 440-65-440 10.0 200-70-600 1.0-11.0
1 wB-30T 76-21-76 1.4 61-21-91 0.3-1.5 WB-100T | 250-70-250 4.5 200-70-300 1.0-5.0
m WB-33D |213-34-213 2.0 30-29-168 0.6-3.5 WB-109D | 700-110-700 6.5 100-95-550 2.0-11.5
w 105 P 30-6-30 0.8 - - 105 P 100-20-100 2.5 = = o
: suU 30-11-30 1.0 - - SuU 100-35-100 3.0 - - =
8 WB-12 30-11-30 1.5 30-17-60 0.6-2.5 WB-40 100-35-100 5.0 100-55-200 2.0-8.0 ©
WB-15 55-14-55 25 45-12-64 0.6-3.0 WB-50 180-45-180 8.0 150-40-210 2.0-10.0 o
WB-19 160-15-160 4.5 110-23- 1.2-3.2 WwB-62 520-50-520 15.0 360-75-600 4.0-10.5 .\mu
180
WB-20 152-15-152 4.0 61-20-183 0.3-3.4 WB-67 500-50-500 13.0 200-65-600 1.0-11.0 ©
w ’ WB-30T 76-18-76 1.5 30-18-91 0.5-1.8 WB-100T | 250-60-250 5.0 100-60-300 1.5-6.0 O
g WB-33D  |213-29-213 2.4 46-24-152 0.9-4.6 WB-109D | 700-95-700 8.0 150-80-500 3.0-15.0 >
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sxample Guestiop-

\ tali building is located -
' atea 4 4_',1 - T= -
b.in the figure) 5t from the centreline of the right lane of @ local roac.

:nd 65ft from bl o .
m the centreline of the right lane of an intersecting road. . (a.inthe

jgure).

—_—

f the maximum speed limit on the intersecting road is 35mph.
"_——’_— &

s/hat should the speed limit be cn the local road to be such that the minimum

ight distance is provided to aliow the drivers of approaching vehicles tc avoid

mminent cotiision by adjusting their speed?
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