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Trip Generation Rates, Plots and Equations

e Port and Terminal (Land Uses 000-099)
o Industrial (Land Uses 100-199)

e Residential (Land Uses 200--299)

e Lodging (Land Uses 300-399)

e Recreational (Land Uses 400499}
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Land Use: 220
Apartment

Description

Apartments are rental dwelling units located within the same building with at least three other dwell-
ing units, for example, quadraplexes and all types of apartment buildings. The studies included in
this land use did not identify whether the apartments were low-rise, mid-rise, or high-rise. Low-rise
apartment (Land Use 221), high-rise apartment (Land Use 222) and mid-rise apartment (Land Use
223) are related uses.

Addgitional Data

This fand use included data from a wide variety of units with different sizes, price ranges, locations
and ages. Consequently, there was a wide variation in trips generated within this category. Other fac-
fors, such as geographic location and fype of adjacent and nearby development, may also have had
an effect on the site trip generation.

The peak hour of the generator typically coincided with the peak hour of the adjacent street traffic.

The sites were surveyed between the late 1960s and the 2000s throtighout the United States and
Canada.

Many of the studies included in this land use did not indicate the total number of bedrooms.
To assist in the future analysis of this land use, it is important that this information be col-
jected and included in trip generation data submissions.

Source Numbers

2.4,5,6,9,10, 11,12, 13, 14,16, 19, 20, 34, 35, 40,72, 91, 100, 108, 188, 192, 204, 211, 253,
283 357, 436, 525, 530, 579, 583, 638
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Apartment
(220)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Avg. Number of Dwelling Uniis:
Directional Distribution:

Dwelling Uniis
Weekday

88
210
50% entering, 50% exiting

Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

i B 6.65 127

12,50 3.07

Data Plot and Equation
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Apartment
(220)

Average Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjaceni Street Traffic,
One Hour Between 7 and 9 a.m.

Number of Studies: 78
Avg. Number of Dwelling Units: 235
Directional Distribution: 20% entering, 80% exiting

Trip Generation per Dwelling Unit

0.51 010 - 1.62 0,73

E Average Rale ~ Range of Rates St@gdardgeviation

Data Plot and Equation
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Apartment
(220)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Avg. Number of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

90
233
65% entering, 35% exiting

Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation
0.62 010 - 164 0.82
Data Plot and Eqguation
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Land Use: 492
Health/Fitness Club

Description

Health/fitness clubs are privately-owned fagilities that primarily focus on individual fithess or training.
Typically they provide exercise classes; weightlifting, fithess and gymnastics equipment; spas; locker
rooms; and small restaurants or snack bars. This land use may also include ancillary facilities, such
as swimming pools, whirlpools, saunas, tennis, racquetball and handball courts and limited retail.
These facilities are membership clubs that may allow access {o the general public for a fee. Racquet/
tennis club (Land Use 491), athletic club (Land Use 493) and recreational community center (L.and
Use 495) are related uses.

Additional Data

The sites were surveyed between the 1970s and the 2000s in California, Connecticut, New Jersey,
Pennsylvania and Vermont.

Source Numbers

113, 253, 571, 588, 598, 728
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Land Use: 492
Health/Fitness Club

Independent Variables with One Observation

The following trip generation data are for independent variables with only one observation. This infor-
mation is shown in this table only; there are no related plots for these data,

Users are cautioned to use data with care because of the small sample size.

Trip Size of Number
Generation Independent of
independent Variable Raie Variable sStudies Directional Distribution

1,000 Square Feet Gross Floor Area

Weekday 32.83 15 1 50% entering, 50% exiting
Saturday 20.87 156 1 50% entering, 50% exiting
Sunday 26.73 15 1 50% entering, 50% exiting
Sunday Peak Hour of 2.47 15 1 Not available

Generator
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Health/Fitness Club
(492)

Average Vehicle Trip

Ends vs:
On a:

1000 Sq. Feet Gross Floor Area
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Number of Studies: 6
Average 1000 Sqg. Feet GFA: 39

Directional Distribution:

50% entering, 50% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rale

Range of Rates Standard Deviation

1.41 0.30 2.00 1.31
Data Plot and Equation
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Health/Fithess Club
(492)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 6
Average 1000 Sqg. Feet GFA: 42
Directional Distribution:  57% entering, 43% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area
Average Rate Range of Rates Standard Deviation
3.53 235 - 430 2.00

Data Piot and Eguation
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9th Edition » Volume 3: Data

Trip Generation Rates, Plots and Equations

e Institutional (L.and Uses 500-599)
e Medical (Land Uses 600-699)

o Office (l.and Uses 700-799)

e Retail (Land Uses 800-899)

e Services (Land Uses 900-999)
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Land Use: 820
Shopping Center

Description

A shopping center is an integrated group of commercial establishments that is planned, developed,
owned and managed as a unit. A shopping center's composition is related to its market area in terms
of size, location and type of store. A shopping center also provides on-site parking facilities sufficient
to serve its own parking demands. Specialty retail center (Land Use 826) and factory outlet center
(Land Use 823) are related uses.

Additionai Data

Shopping centers, including neighborhood centers, community centers, regional centers and
super regional centers, were sutveyed for this land use. Some of these centers contained non-
merchandising facilities, such as office buildings, movie theaters, restaurants, post offices, banks,
health clubs and recreational facilities (for example, ice skating rinks or indoor miniature golf
courses). The centers ranged in size from 1,700 to 2.2 million square feet gross leasable area
(GLA). The centers studied were located in suburban areas throughout the United States and,
therefore, represent typical U.S. suburban conditions.

Many shopping centers, in addition to the integrated unit of shops in one building or enclosed
around a mall, include outparcels {peripheval buildings or pads located on the perimeter of the
center adjacent to the streets and major access points). These buildings are typically drive-

in banks, retail stores, restaurants, or small offices. Although the data herein do not indicate
which of the centers studied included peripheral buildings, it can be assumed that some of the
data show their effect.

The vehicle trips generated at a shopping center are based upon the total GLA of the center. In
cases of smaller centers without an enclosed mall or peripheral buildings, the GLA could be the
same as the gross floor area of the building.

Separate equations have been developed for shopping centers during the Christmas shopping
season. Plots were included for the weekday peak hour of adjacent street traffic and the Saturday
peak hour of the generator.

Information on approximate hourly, monthly and daily variation in shopping center {raffic is
shown in Tables 1--3. It should be noted, however, that the information contained in these
tables is based on a limited sample size. Therefore, caution should be exercised when applying
the data. Also, some information provided in the tables may conflict with the results obtained
by applying the average rate or regression equations. When this occurs, it is suggested that the
results from the average rate or regression equations be used, as they are based on a larger
number of studies.
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Shopping Center

(820)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Average 1000 Sq. Feet GLA:
Directio_nal Digtribution:

1000 Sqg. Feet Gross Leasable Area
Weekday

302
331
50% entering, 50% exiting

Trip Generation per 1000 Sq. Feei Gross

ieasable Area

Average Rate

Ranggﬂof Rates

Stangard peviaticn

12.50

42.70 - 270.89 21.25
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Shopping Center
(820)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Leasable Area
Ona: Weekday,
Pealk Hour of Adjacent Sireet Traffic,
One Hour Beiween 7 and 9 a.m.

Number of Studies: 104
Average 1000 Sq. Feet GLA: 310
Directional Distribution:  62% entering, 38% exiting

Trip Generation per 1000 Sq. Feet Gross Leasable Area
Average Rate Range of Rates Standard Deviation
0.96 040 - 9.05 1.31

Data Plot and Equation
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Shopping Center
(820)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Leasable Area
Ona: Weekday,
Peak Hour of Adjacent Sireet Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 426
Average 1000 Sq. Feet GLA: 376
Directional Distribution: 48°/<3“.§zntering, 52% exiting

Trip Generation per 1000 Sq. Feet Gross l.easable Area
Average Rale Range of Rates Standard Deviation
3.71 068 - 2927 2.74

Data Plot and Equation

2,000

Average Vehicle Trip Ends

T=
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X = 1000 Sq. Feet Gross Leasabie Area

X Actual Data Poinis - Fitted Cotyve  ~ =memoen Average Rate
Fitted Curve Equation: La(T) = 0.67 Ln(X) + 3.31 g% = 0.81
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Land Use: 850
Supermarket

Description

Supermarkets are free-standing retail stores selling a complete assortment of food, food preparation
and wrapping materials, and househeld cleaning items. Supermarkets may also contain the following
products and services: ATMs, automobile supplies, bakeries, books and magazines, dry cleaning, floral
arrangements, greeting cards, limited-service banks, photo centers, pharmacies and video rental areas.
Some facilities may be open 24 hours a day. Discount supermarket (Land Use 854) is a related use.

Additional Data

Caution should be used when applying daily trip generation rates for supermarkets, as
the database confains a mixture of facilities with varying hours of operation. Future data
submissions should specify hours of operation of a site.

Specialized Land Use Data

One study provided data on a supermarket in Oregon that also carried clothing, footwear, bedding, fumiture,
jewelry, beauty products, electronics, toys, lumber and garden supplies. The secondary products offered

at this supermarket varied from the other stores in this land use; therefore, the information collected for this
facility is presented in the following table and was excluded from the data plots. The weekday morning and
afternoon peak hours of the generator at this site were between 8:45 am. and 9:45 a.m. and between 4:45
p.m. and 5:45 p.m., respectively. The Saturday and Sunday peak hours of the generator were between 3:00
p.m. and 4:00 p.m. and between 12:45 p.m. and 1:45 p.m., respectively.

Trip Size of Number

Generation Independent of Directional
Independent Variable Raie Variableg Studies Disfribution

1,000 Square Feet Gross Floor Area
Weekday A.M. Peak Hour of Generator 4.21 78 1 Not available
Weekday P.M. Peak Hour of Generator 10.13 78 1 Not available
Saturday Peak Hour of Generator 10.91 78 1 Not available
Sunday Peak Hour of Generator 9.83 78 i Not available

Source: 746

The sites were surveyed between the 1960s and the 2000s throughout the United Stafes.

Source Numbers

2,4, 5, 72,98, 203, 213, 251, 273, 305, 359, 365, 438, 442, 447, 448, 514, 520, 552, 577, 610, 716, 746
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Supermarket
(850)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area
Ona: Weekday

Number of Studies: 4
Average 1000 Sqg. Feet GFA: 39

Trip Generation per 1000 Sqg. Feet Gross Floor Area

Average Rate _Range of Rates _ Standard Deviation

102.24 68.65 - 168.88 31.73

Data Plot and Eqguation Caution - Use Carefully - Small Sample Size
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Supermarket
(850)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Average 1000 Sqg. Feet GFA:
Di_{g_gﬁt___i_gr}al Distribution:

1000 Sq. Feet Gross Floor Area
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

13
37
62% entering, 38% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

_ Average Rate

*_”f%ange of Ratesw

Standard Deviation

3.40 1.00 - 778 2.64
Data Plot and Equation
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Supermarket
(850)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Average 1000 Sq. Feet GFA:
Directional Distribution:

1000 Sq. Feet Gross Floor Area
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Beiween 4 and 6 p.m.

62
56
51% entering, 49% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rate

Range of Rates

Standard Deviation

9.48

3.53

20.29

4.81

Data Plot and Equation
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lLand Use: 911
alk-in Banik

Description

Walk-in banks are generally free-standing buildings with their own parking lots. These banks do not
have drive-in lanes but usually contain non-drive-through automatic teller machines (ATMs). Drive-in
bank (Land Use 912) is a related use.

Additional Data

To reflect changes in travel patterns resulting from recent technotogical advances in the banking
industry, data from years prior to the year 2000 have been removed from this land use. The
elimination of these data resulted in lower trip generation rates for most time periods presented.

Peak hours of the generator-—
The weekday P.M. peak hour varied hetween 4:00 p.m. and 5:30 p.m.

The sites were surveyed in the 2000s in California.

To assist in the future analysis of this land use, it is important that Friday data be collected
and reported separately from weekday data. It is also important {o specify the date and month
of the data collection period.

Source Number

594
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alk-in Bank

(©11)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Average 1000 Sq. Feet GFA:
Directional Distrj&butim:

1000 So. Feet Gross Floor Area
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

3
5
44% entering, 56% exiting

Trip Generation per 1000 Sqg. Feet Gross Floor Area
Range of Rates
200 - 2415

Average Rate
12,13

Standa{d Deviation
10.96

Data Plot and Equation Caution - Use Carefully - Small Sample Size
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Land Use: 925
Drinking Place

Description

A drinking place contains a bar, where alcoholic beverages and food are sold, and possibly

some type of entertainment, such as music, television screens, video games, or pool tables.
Establishments that specialize in serving food but aiso have bars are not included in this land use.

Additional Bata

The sites were surveyed in 1987, 1995 and 1997 in Colorado, Oregon and South Dakota.

Source Numbers

291, 358, H83
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1862

inking Place

(925)

Average Vehicle Trip Ends vs:
Ona:

Number of Studies:
Average 1000 Sqg. Feet GFA:
Directional Di_r_s_ltribution:

1000 Sq. Feet Gross Floor Area
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.mn.

12
4

66% entering, 34% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rate

Range of Rates

Standard Deviation

11.34 3.73 - 2098 8.04
Data Plot and Equation
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Land Use: 932
High-Turnover (Sit-Down) Restaurant

Description

This land use consists of sit-down, full-service eating establishments with typical duration of stay of
approximately one hour. This type of restaurant is usually moderately priced and frequently belongs
to a restaurant chain. Generally, these restaurants serve lunch and dinner; they may also be open
for breakfast and are sometimes open 24 hours per day. These restaurants typically do not take
reservations. Patrons commonly wait to be seated, are served by a waiter/waitress, order from
menus and pay for their meal after they eat. Some facilities contained within this land use may also
contain a bar area for serving food and alcoholic drinks. Quality restaurant (Land Use 931), fast-food
restaurant without drive-through window (L.and Use 933), fast-food restaurant with drive-through
window {Land Use 934) and fast-food restaurant with drive-through window and no indoor seating
(Land Use 935) are related uses.

Additional Data

Users should exercise caution when applying siatistics during the A.M. peak periods, as the
sites contained in the database for this land use may or may not be open for breakfast. In
cases where it was confirmed thai the sites were not open for breakfast, data for the A.M.
peak hour of the adjacent street iraffic were removed from the database.

Information on approximate hourly variation in high-turnover (sit-down) restaurant traffic is shown in
the following table. It should be noted, however, that the information contained in this table is based
on a limited sample size. Therefore, caution should be exercised when applying the data. Also, some
information provided in the table may conflict with the results obtained by applying the average rate
or regression equations. When this occurs, it is suggested that the results from the avergge rate or
regression equations be used, as they are based on a larger number of studies.
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High-Turnover (Sit-Down) Hestaurant
(932)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Average 1000 Sqg. Feet GFA:
4 Directional Distributrign:

1000 Sq. Feet Gross Floor Area
Weekday

14
7
50% entering, 50% exiting

Trip Generation per 1000 Sqg. Feei Gross Floor Area
Range of Rates

Average Rale Standard Deviation

127.15 73.51 - 246.00 41.77
Data Plot and Equation
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High-Turnover (Sit-Down) Restaurant
(932)

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area

On a: Weekday,
Peak Hour of Adjaceni Sireet Traffic,
One Hour Between 7 and 9 a.m.

Number of Studies: 24
Average 1000 Sq. Feet GFA: 6
Directional Distribution:  55% entering, 45% Eexiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rate Range of Rates ~Standard Deviation

10.81 2.32 - 2560 6.59

Data Plot and Equation
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High-Turnover (Sit-Down) Restaurant
(932)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Average 1000 Sqg. Feet GFA:
Directional Distribution:

1000 Sq. Feet Gross Floor Area
Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

60
6
60% entering, 40% exiting

Trip Generation per 1000 Sq. Feet Gross Floor Area

Average Rate Range of Rates

__Standard Deviation

9.85 0.92 - 62.00 8.54
Data Plot and Equation
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APPENDIX C

Summary of Literature on
Multi-Use Developments

This appendix includes material
that is strictly for informational
prrposes. It provides 1o vecown-
mended practices, procedures, ov
guidelines.

m Background

Presented below are summaries of
key quantitative and qualitative
findings from known databases on
trip characteristics at multi-use
sites. For each study, data are pre-
sented (as available) on the mix and
give of land uses within the site, the
level of internalization of wips
within the site, overall trip genera-
tion characteristics and the level of
pass-by trips. In most cases, the
analyses use I'TE-defined indepen-

dent variables. In several cases, new
variables are introduced.

1. Districtwide Trip
Generation Study,
Florida Department of
Transportation,
District 1V, March 1995

The Florida Department of
Transportation (FDOT) sponsored
this study for two reasons: first, to
develop a database that could help
identify internal capture rates for
multi-use development sites; and
second, to deveiop a database from
which pass-by capture rates could
be established.

A summary of the characteristics of
the six surveyed mult-use sites is
presented in Table C.1. The sites

range in area from 26 o 253 acres
(with four of the sites being 72
acres or lessy. The office/com-
mercial square footage ranges
beeween 250,000 and 1.3 million
sq. fr. (with three of the sites hav-
ing less than 300,000 sq. ft.).

Internal Trips

The proportion of daily trips gen-
erated within the surveyed multi-
use sites that were internal to the
sites are listed in "Table C.2. The
internal capture rates ranged
between 28 and 41 percent, with
an average of 36 percent across
the six sites.

Table C.1 Characteristics of Multi-Use Sites Surveyed by FDOT

SITE SIZF OFFICE CGOMMERCIAL HOTEL. RESIDENTIAL
MULTH-USE SITE (ACRES) 5. FT) (SQ. FT) ROOMS) (UNITS)
Crocker Center 26 209,000 87,000 256 0]
Mizner Park 30 88,000 163,000 0 136
Galieria Area 165 137,000 1,150,000 229 722
Country isles 61 59,000 193,000 0 368
Village Commons 72 293,000 231,000 0 317
Boca Del Mar 2b3 303,000 198,000 0 1,144

Trip Generation Handhook, 2nd Edition Appendix C B ITE 129




Table C.2 Daily Internal Capture Rates at FDOT Sites

Mutti-Use Development Site

internal Capture Rate (percentage)

Crockear Center 41

Mizner Park 40

Galieria Area 38

Country Isles 33

Village Commons 28

Beeca Del Mar 33

Overall Average 36

Table C.3 Internal Trip Capture Rates (Percentages)
by Type of Trip Maker at FDOT Sites

Trip-Maker Crocker Center Mizner Park Galleria Area Average
Users 37 38 36 37
Workers 46 49 48 47
Total 41 40 38 40

Three of the multi-use sites were
further evaluated to determine the
internal capture rates for different
types of trip makers. As listed in
‘Table C.3, the internal capture
rates for trips made by site workers
are typically higher than rates
found for visitors to the site (i.c.,
users of the multi-use site services).

The rates by trip makers are
remarkably consistent across all
three sites. On average, 37 percent
of user trips are internal and 47
percent of worker trips are internal
to the multi-use site.

Finally, three of the multi-use sites
were further evaluated to deter-
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mine the internal capture rates of
individual fand uses. Table C.4
lists the reported internal capture
rates by land use/trip purpose. In
general, the higher internal cap-
ture rates were reported for trips
to and from banks and sit-down
restaurants.




